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BCTYII

OnHiel0 3 BaXIMBUX Taly3edl TrocrojapcTBa € KamiTajabHe OyAiBHHIITBO,
e(eKTUBHICTh SKOTO 3HAYHOIO MIPOIO TIOB’s3aHAa 3 BUKOPUCTAaHHSIM HOBHUX
OyMiBeIbHUX MaTepiaiiB i KOHCTPYKILii. IXus BapricTs cTanoBuTs 50...70 % BapToCTi
BCHOT0 00CATY OY/1BEIbHO-MOHTOXXHUX POOIT, TOMY AY>KE BOKIUBO BMITH TEXHIYHO
IPaMOTHO 1 OOTPYHTOBAaHO BU3HAYaTH HOMEHKJIATYPY Ta PEKUM 30epiraHHs iX.

Homenknatypa OymiBeIbHUX MaTeplamB YUCJICHHA 1 p13H0MaH1THa Y
OyAIBHUIITBI BUKOPUCTOBYIOTh SK MPHUPOJAHI MaTepiaid, Tak 1 MTy4HI BUPOOH 1
KOHCTPYKIIIi.

byoisenvni mamepianu - e pedoBuHHM (MICOK, TJIMHA, JCPEBHHA, IIEMCHT,
BallHO Ta iH.), sIKI BHKOPUCTOBYIOTH [JIsi OYIIBHHIITBA a00 BHUTOTOBJICHHS 3 HUX
OyIiBeNbHUX BUPOOIB 1 KOHCTPYKIIIH.

byodisenvhi supobu i koncmpykyii — 11€ 3aKIHYEH1 €JIeMEHTH, sIKI BUTOTOBJISIIOThH
3 OyaiBeIbHUX MaTepiaiiB. BoHU MaloTh 4iTKy (popMy, TOUHI pO3MIpH, BiJIIOBIIAI0Th
BCTaHOBJIEHUM BuMoraM. Jlo BupoOiB HalekaTh Ierjia, KepamidyHi IUIMTKH,
CKJI00JIOKH, apMmaTypa Touro. KOHCTpykiii — 1ie eleMeHTH OyiBelb 1 CHopyna
(3a:11300€TOHHI, AepeB’AH1 Ud MeTajeBl pepMu, Oaliku, MaHe1 TOIIIO).

VY cydacHOMy OyAiBHHUIITBI JUIsl BUPIIICHHS COIIaJbHUX MPOOJIEM CYCHUIbCTBA
BCE OUIBIIIOTrO 3HaYEHHsI HAOYBaIOTh MPOTPECUBHI ehekmusHi mamepianu, siKl 1at0Th
3MOT'y 3HU3UTH MATEPIaJOMICTKICTh KOHCTPYKIIiH, 3a0€3M€UUTH IXHIO BUCOKY SIKICTb,
3MEHIIUTHA BUTPATH Ipalll Ta EHEPrOPECYPCIB M1 Yac BUTOTOBJIEHHS M eKCILTyaTarlii.
Po3B’s13aHHIO  €KOHOMIYHMX Ta CKOJIOTIYHMX TIHTAaHb CHPHSIE BUTOTOBJICHHS
BHUCOKOSIKICHUX OyIBEJIbHUX MaTepialiB 3 BIAXOAIB Ta CYMYTHIX NPOJYKTIB 1HIIUX
BUPOOHUIITB.

Micyesi  6Oyodisenvni mamepiaiu — 1e OyIIBeNbHI MaTepiaiu, SKi
BUTOTOBJISIFOTBCA ~ Ha  Micli  OymiBHUNTBA, abo0 iIg iX  BHUTOTOBJICHHS
BUKOPUCTOBYIOTHCS BIAXOAM BUPOOHUIITBA 1 CUILCHKOTO TOCIOAApCTBa (30714, IIIaK,
BIJIXO/IU JIEPEBUHU, COJIOMA, JTYIITTUHHS, KOCTPHUIIS).

KanitansHe OyIIBHUIITBO € OJIHIEIO 3 HAaWBAKIIMBINIUX rajy3el Trocro1apcTBa,
[0 XapaKTepu3ye EKOHOMIYHMI ToTeHIian aepkaBu. [liaBuieHHs €peKTUBHOCTI
OyniBHMIITBA TiepemOadae, HacamIepela, IIUPOKE BUKOPUCTAHHS MPOTPECUBHUX
HAyKOBO-TEXHIYHUX JIOCATHEHb, CKOPOYCHHS BHUTpAT MaTepiaIbHUX, TaJIUBHO-
€HEPreTHYHUX Ta TPYJOBUX PECYPCIB HA BUPOOHUIITBO OyAiBEIBHOI MPOAYKIIII.

ByaiBHANITBO B Cy4acHMX yMOBaX HaOyJI0 BHCOKHX TEMIIIB, IO MPHU3BEIO JI0
pocty BUpOOHUIITBA OymiBenbHUX MatepianiB (puc.l) BupoOHUIITBO IemMeHTYy 3a
ciuens 1 motuii 2008 poky 30iabmmiocs Ha 30,6 % B MOPIBHAHHI 3 aHAJIOTTYHUM
nepiogom 2007 poxy — mo 1,8 muH. ToHH. 3a iHopwmariiero JlepxkromcTarty,
nopiBHsAHHI 3 T0TUM 2007 poKy BUPOOHHUIITBO IIEMEHTY B JIIOTOMY MOTOYHOTO POKY
BHpOCTIO0 Ha 56,2 %, a B mopiBHSAHHI 3 ciuHeM — Ha 27,3 %.

VY Toll xe yac BUPOOHHUIITBO CKJIANAJbHUX KOHCTPYKIIH 3 IIEMEHTY, OETOHY 1
IITYYHOTrO KaMeHs B YKpaiHi 3a ciueHb-moThil 2008 poky miansuiocs Ha 2,7 % B
nopiBHsHHI 3 aHayioriyHuM 1iepiogom 2007 poky — 10 609 tuc. ky0. m
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O IlemeHT, MITH. T. E 3.-6. KOHCTPYKIIii, THC.Ky0.M
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Puc. 1. [liarpamMu BUpOOHUIITBA OCHOBHUX OyA1BETLHUX MaTepialiB B YKpaiHi.

Bupo6uunreo mporo Buay npoaykiii B jrotomy 2008, sKkio mOpiBHITH 3
aHAJIOTTYHUM TIEP10JIOM MUHYJIOTO POKY, BUPOCIIO OUIbII HIXK Ha 9 %, a B TOPIBHSAHHI
3 ciuneM 2008 poky — Ha 14 %.

3a nosigomiieHHsAM JlepxkkomcTaTy, B rpynHi 2007 poky B KpaiHi BUPOOJIEHO
176 MiH. IITYK YMOBHOI 11eTJH, 1m0 Ha 4,6 % Oiibie, Hixk B rpyaHi 2006 poky, 1 Ha
3,5 % Oinbie, B MOpIBHAHHI 3 Toka3HuKaMu Jicronana 2007 poky (3a MarepiagaMu
,JHTep(dakc-Ykpaina”).

VY Ham yac y OyAiBHUIITBI BUKOPUCTOBYIOTh SIK TPaAMIIIIHI MaTepianu (Leriy,
IIEMEHT, JIEPEBUHY), TaK 1 CydacHi (MTOJIMEpHI, CKJIOBOJIOKHUCTI, a30€CTOIEMEHTHI Ta
1H.), SIKI 3HAYHO PO3IIUPIOIOTH MOXKJIMBOCTI OyIiBENbHUKIB. YKpaiHa Oarara Ha
CUPOBUHY, M€ IIUPOKY BUPOOHUTY 0a3y Ui BUIYCKY HallBaXJIMBIIIUX Oy 1IBETbHUX
martepianiB. CupoBHHOIO Juisi OymiBEIbHUX MaTepiaiB MOXYTh OyTH TaKOX
MIPOMHUCIIOBI BiJIXO/IH, 1110 HAKOMTUYIMIIKCS HAa TPOMHUCIIOBUX MIAMPUEMCTBAX Y KpaiHu.

Big sikocti OyAiBebHUX MaTepialiB 3aJIeKaTh SIKICTh 1 JJOBTOBIYHICTh Oy1iBEIb
1 cnopya. Skicte OyniBeIbHUX MarepialiiB  BU3HAYAEThCS  HOPMATUBHUMU
JIOKyMEHTaMu: Aep>KaBHUMH ctannaptamu Ykpainu (JCTYVY), TexHiYHUMH yMOBaMu
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VYkpainu (TYYV), OyniBenbHumu HopMamu 1 mpaBwiamu (CHull), nepkaBHUMU
oyniBenpHuMH HOpMamu (JIBH), ski BMIIyIOTh OCHOBHI BHUMOTH 70 OYJIBEIBHUX
MarepiaiaiB, METOAM BHM3HAUYEHHS BJIACTUBOCTEW, TMpaBwia 30epiraHHs Ta
TPaHCIIOPTYBaHHS.

Crangapti po3poOJsitoTh Ha OCHOBI HOBITHIX JIOCSATHEHb HAYKH 1 TEXHIKH.
CrangapTu ¥ TeXHIUYHI YMOBHM Ha OyZiBeNbHI Marepiaiv, BUPOOH W KOHCTPYKLII €
HOPMAaTUBHUMH JOKYMEHTaMH, BHUMOTH SIKHX OOOB’S3KOBI JJii MIiHICTEPCTB 1
BiOMCTB. Pik 3aTBep/KEHHS KOXKHOTO JOKYMEHTAa JA€ThCsl JBOMA OCTAHHIMHU
udpamMu B CHMBOJIIYHOMY 3amucy Horo Ha3Bu. [lopsin 13 3ragaHuMu HOPMATUBHUMU
JOKyMEHTaMHu [1I0Th OyniBenbHi HOpMH 1 mpaBuia (poc. CHull), sxi micTsaTh
HOMEHKJIaTypy JaHOi T'PYIH MaTepiajiB, JeTajied, KOHCTPYKIlIA, OCHOBHI BKa31BKH
10J10 00CSTOBO-TNIaHYBAJIBLHOTO Ta KOHCTPYKTUBHOTO MTPOEKTYBaHHS, Mepea0ayaoTh
MOJI1JI CIOPY/ Ha KJIaCH.

Merta BHBYEHHS IUCHUMILTIHU ,,bydiBellbHE MaTepialo3HABCTBO — HAOyTTS
3HaHb 3 OCHOB BHUPOOHMIITBA OY/iBENbHUX MaTepiaiiB, BUPOOIB 1 KOHCTPYKIIH, iX
BJIACTUBOCTEH, MapoOK, 3aCTOCYBaHHS B OyIBHUIITBI, a TaKOX 3BEpPHYTH yBary Ha
TPaHCIOPTYBaHHSA Ta 30€piraHHs .

CrpykTypa miipy4yHuKa BiANOBIA€ MPOrpami TUCIMILIIHY 1 CKJIaJaeThes 3 15-
TA TEeM, MOJUT Ha 5Kl 3JIHCHEHO 3a TEXHOJIOTIYHOK O3HAKOK OTPUMAaHHS
OyZIBEIbHUX MaTepiaiB 3 ypaxyBaHHSM BHJIY BUXI1JHOI cupoBUHU. KoxkHa Tema
MICTUTh T'OJIOBHI MPUHIMUIMN Kiacudikamii TUX 4 1HIIMX MaTepiaiiB, OCOOJIMBOCTI
BIUIUBY TEXHOJOTIi MEepepoOKH ¥ BUXIAHOTO CKJIAly CUPOBHMHHM Ha CTPYKTYpy Ta
BJIACTUBOCTI OyAiBEeIbHUX MarepiaiiB 1 BUpoOiB Ha iX ocHOBi. HaBeneHi OCHOBHI
METOJM BUIMPOOYBAaHHA HAWOUIBII MOMIMPEHUX OyAiBEIbHUX MaTepialliB 3
ypaxyBaHHSAM Cy4acHOTO piBHS cepTudikaliii mpomayKiii.

KoHTposnb — HaiiO1IbII BayKJIMBa JIaHKA YIPABIIHHS HAaBYAJIBHOTO Tpoitiecy. Bin
BHUCTYIIa€ MEXaHI3MOM BUSBJICHHS Ta OL[IHKHM PE3yJbTaTiB BUKOHAHOI 1ii. TecToBwHii
KOHTPOJIb Tepeadavyae NmepeBipKy piBHS CHOPMOBAHOCTI yMiHb Ha MEBHOMY €Tarli
HABYaHHS, BHUKOPUCTOBYETHhCS  BHKJIAaJadamMH JUIsl  3AICHEHHS  MPAaBHJIBHOTO
KEpIBHUIITBA POOOTOIO CTYJICHTIB, JJIS BJIOCKOHAJICHHS 1i METOAIB Ta HaJaHHs
METOAUYHO] JIOIIOMOTH.

B migpyynuky mno KoxkHid 13 15 Tem gucuumuiingd - “ByniBenbHe
MaTepiago3HaBCTBO  pO3pOOJIEHI TECTH MOTOYHOTO KOHTPOJIIO 33 TAKOK CXEMOIO:

1. CupoBuHa 1151 BATOTOBJICHHS JJAHOTO MaTepiany.
CnocoOu Ta TEXHOJIOT1s1 BUTOTOBJICHHS.
BrnactuBocTi MatepianiB JaHOI TEMHU.
Po3mipu BUpOOiB 1 KOHCTPYKIIIH.
["any3i 3acTocyBaHHs.
[IpuiimaHHs, TpaHCHIOPTYBaHHS Ta 30epiraHHsl OyliBEJbHUX MaTepiajib,
BHUPOOIB 1 KOHCTPYKIIIH 3 JaHOI TEMHU.
/. XapakTepH1 BiJIOMOCTI 3 JIaHO1 TEMHU.

ok w
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Temal. OCHOBHI BJIACTHBOCTI BY/IIBEJIPHUX MATEPIAJIIB
4 1.1 CTPYKTYPHO-®I3UYHI BJJACTUBOCTI

CtpykTypHO-(hi3UyHI BIACTUBOCTI MaTepialy XapaKTepu3ylOTh HOTro OyaoBY
a00 BIAHOIICHHS IO 30BHIIIHBOTO CEPEIOBUIIA, BU3HAYAIOTh PEAKIliI0 MaTepialy Ha
0 BOJIOTH, TETJIOTH, BOTHIO.

Iemunna winericmos (2ycmuna)’ — e BIZHOLICHHS MacH MaTepiany 0 HOro
00’eMy B a0COJIFOTHO IIUIBHOMY CTaHi, TOOTO 0€3 IMyCTOT 1 Top:

.m
p= v,

Ie m — maca marepiany, kr abo 1; V, — 00’eM marepiany B aOCOIIOTHO
I[IJILHOMY CTaHi, M° 260 M.

[CTHHHY WILTBHICT BUMIPIOIOTh y FpaMax Ha Ky6iduuii canTaMerp (r/cm’) ado
B KiJTOrpaMax Ha KyOidHuit MeTp (Kr/nm).

Cepeonsa wjinvHicms (TycTuHa) — (Pi3MYHA BEJNMYMHA, SIKA BU3HAYAETHCS
BiTHOIIIEHHSIM MacH JI0 BChOT0 00'eMy, BKIIIOUAIOUU TIOPH Ta ITyCTOTH;

pmzv_

ne M — maca matepiaiy, kr abo r, V — 00’eM marepiainy B HATypaJbHOMY
CTaHi, M a6o em’.

Ha cepennio muiiipHICTH (TYCTHHY)  BIUIMBa€  BOJIOTICTh — MaTepiaiy.
Jis cumkux ~— MmaTepiaiiB  CepeaHI0  IIUIBHICTh  HA3WBAIOTh  HACUNHOIO
WIIbHICMIO.

Yacto rycTuHy (WIUIBHICTH) MaTepialy BIJHOCSITh 10 TYCTHHU BOAM IpHU
temmeparypi 4 °C, sika mopiBuioe 1 r/cM’; oTpuMyBaHa Oe3pO3MipHA BeIMUYMHA
HA3UBAETHCS BIOHOCHOIO 2YCMUHOIO (WiNbHICcMIo), 1 TIO3HAYAETHCS JiTeporo d.

VY Tabn. 1.1 HaBeeHO YMCIIOBI 3HAYEHHS IMUTBHOCTI OY/IBEIbHUX MaTepiaiB.
Cepennst ryctuHa (UIUJIBHICTH) — TApaMeTp, HEOOXIHUN NI BU3HAYEHHS OOCSTIB
poOiIT, TpaHCIOPTYBaHHS, CKJIayBaHHS OyJIBEJIbHUX MaTrepiaiiB, JJIsi pO3paxyHKiB
OyI1BETbHUX KOHCTPYKIIIi.

I-!!l # Ipuknao 1. Buznauntu macy rpyHTy (IJIMHH), SIKUE Tpeba BUPHUTH
1151 po3poOku Tparmiei 100 m 3aBaorxku, 50 cMm 3aBmmpIKU, 1 M 3aBIIIMOIIKY.

Po3B’s30k: CriouaTky mOTpiOHO BU3HAUUTU OO €M IPYHTY:
V = axbxh=100x0,5x1=50 x°

3a Tabnuiiero 1 3Hali1eMo cepeIHIO MUIbHICTh TJIMHHU:

pm=1600 xe/n°.

Maca IpyHTy: m= p, xV =1600x50 = 80000xz = 80m

1 . .. . .
TepMmiH ,,rycTHHA” BUKOPUCTOBYETHCS JJIsl XapaKTEPUCTUKN MaTepiaiB, 1110 NepedyBaloTh Y PiJKOMY CTaHi,
»IIUIBHICTE” — y TBEPJIOMY.
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Taomumg 1.1

. . . .. 3
[TimpHICTD AesKuX OyaiBeIbHUX MaTepialiB, KI/M

Marepian [cTuHHA MITBHICTH CepenHs UIUIBHICTD

['imc 2600-2800 900-1200
['muna 2600...2700 1400...1600
['panit 2700...2800 2600...2800
beron Baxkwii 2600...2900 1800...2500
beron nerxuit 2600...2900 500...1800
Bannsk nrinsHUM 2400-2600 2100-2400
JlepeBrUHA COCHH 1550-1600 500-600
Hy6 1550 700...900
[Tinockio 2450...2650 180...800
[Tinomnact 1200...1400 15...75
ITicox kBaproBuit 2650...2700 1400...1600
Ckiio 2450...2650 2450...2650
Cranb 7850 7850
Ty} Bynkaniaamit 2600-2800 900-2100
Ierna kepamiuna 2650...2700 1600...1800
[erma cunmikaTHa 2700-2900 1700-1900
Llement 3000...3100 1000...1400

3a WIIBHICTIO (TYCTUHOI0) MaTepiaty MOKHA BU3HAYUTH MOTO MOPHUCTICTD.
Ilopucmicmes — 1e CTyINIHb 3alIOBHEHHS 00’€My OYJIBEJIIBHOIO MaTepiainy

MOpaMH PO3MIPOM JI0 3 MM:

1=2=Po00s, ago 1 =L=P)
p P
[Topucricth OyaiBeabHUX MatepianiB KoauBaeTbes Bia 0 1o 95 %, a B cymi 3

ryctuHoro jaopiBHioe 100 %, a6o 1. V Tabn. 1.2 HaBeaeHO YHMCIOBI 3HAYCHHS
MOPUCTOCTI OYAIBETbHUX MaTepialliB.

[TopucTicTh BIUIMBAaE Ha MIIHICTh, MOPO30CTIMKICTh, TEIJIOMPOBIAHICT,
BOJIOTIOTJIMHAHHS. 3a XapakTEepPOM TMOPU MOXKYTh OYTH BIIKDUTUMH 1 3aKPUTHMH,
TOOTO HEAOCTYITHUMHU JTsI 3aTIOBHEHHS BOJIOIO.

Martepianu 3 BEIMKOIO KUIBKICTIO TIOP, aji€ 3aKPUTHUX, MOPO3OCTINKI, OCKIIbKU
MOTJIMHAIOTh MaJi0 BOAW. Martepiaii 3 BIIKPHUTHMH [OpaMHd HE MOXYTh
3aCTOCOBYBATHUCS B yMOBaX BHCOKOi BOJIOTOCTI.
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Tabmums 1.2.
[Topucrticth nesakux OyaiBeIbHUX MaTepialiB

Martepian [Topucricts, % Martepian [Topucricts, %
bazanet 0,6...19 JlepeBuna 50...75
I'panit 0,1..6,9 Ilerma 3Buuaiina 30...40
Jliaba3 0,2...10,6 Beron Baxxkuii 10...35
I"abpo 0,3..4 Beron nerxkuii 30...80
Mapmyp 04..3 Ckuio OyniBenbHe 0
Bamusik 2..35 Crainp OyaiBenbHa 0
[TickoBuK 2..40 [Tinommactu 92...98

Ilycmomnicms XapakTepu3ye HasBHICTb TEXHOJOTIYHUX MyCTOT y Oy-
JIBEJIbHUX BUpOoOax abo MyCcTOT MK 3€pHAMU B CUIIKUX MaTepialiax.

4 1.2 TIIPO®I3UYHI BJJACTUBOCTI

Booonoznunanna — 37aTHICTh MaTepiany BCMOKTYBAaTH Ml yTPUMYBATH BOJIOTY
npu 6e3nocepeIHbOMY KOHTAKTI 3 BOJ1010. 11100 BU3HAYNTH BOJONOTIIMHAHHS, 3pa30K
MaTepially NOCTYHNOBO 3aHYPIOIOTh Y BOJy W BUTPUMYIOTH TaM JIOTH, JOKH BiH HE
Habepe cTaysoi Macu. BojxoHacuTuTH Marepiaq [0 OCTaTOYHOIO 3allOBHEHHS
JOCTYITHUX NI BOJAM TIOP MOKHA KHUIT SITIHHSM 3 HACTYITHUM OXOJIOJPKEHHSIM Y BOJII
a0o 1] BAKYyMOM.

Booonoznunanua za macorw Wy, %, BU3HA4YaIOTh SK BIJIHOIIEHHS KIJIBbKOCTI
MOTJIMHYTOI BOJIU JIO Macu CyXoro MaTepiaﬂn?/: .

W " -"C100%,
m mc

e my, Mc — Macu Marepiaixy BIAMOBITHO B HACHUYEHOMY BOJIOIO Ta CYyXOMY
CTaHi, T.

Booonoznunanna 3a o06’emom Wy, %, XxapakTepuszyeTbCsi CTyNEHEM
3aMIOBHEHOCTI MOp MaTepiaay BOJAOK MPU HACHUYEHHI ¥ BUPAKAETHCS BIAHOIICHHSIM
00’ €My OTJIMHYTOI BOJMU J0 3arajJbHOro 00’eMy Martepiaiay B IPUPOJHOMY CTaHi:

W, = 1 =Me 1094
Vo,

ne My — Mc — Maca NorJMHyTOo1 Boau, T; V. — 00’ eM Marepiaiy,

Benmuunan W, ta W, XapakTepu3ylTh TpaHUYHUN BHUMAAOK, KOJIHU
OyxiBenbHMI MaTepiall OUTbIIE HE MOKE BCMOKTYBATH BOJIOTY 3a 3BUYAIHUX YMOB.

BigHomieHHss BOAOMOTIIMHAHHS 3a 00’€MOM 10 TOPHUCTOCTI HA3MBAETHCS
Koe@iyieHmom 6000N02IUHAHHS (HACUYEHHSL):

K _Wy

B/
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BigHomieHHs: BOAOMOIIMHAHHS 32 00’€MOM 1 32 MAacOK YHCEJIbHO JOPIBHIOE
BIJIHOCHIH IIUTHLHOCTI Oy/1IBEIBHOTO MaTepiaiy:
WV (mn 7mc)mc _ mc & _

Wm - ,Dev(mn_mc) - pﬁv - pe -

3Bigku Wy = W,, d.

Bononornmuaanus 3a 06’emom 3aBxkau meHine 100 %, a 3a Macoro s yxe
MOPUCTUX MaTepiamiB (TEIJIOI30MAIINHNX) 3 BIAKPUTHMH TOPaMH MOXKE 3HAYHO
nepesuntyBaTu 100 % (miHOMOMYpEeTaH).

TakuM dYHWHOM, BOJOIOTJIMHAHHS MaTepialy TIOB’SI3aHE 3 TOKa3HUKOM
CepeHbOi MIUIBHOCTI, 3aleKHUTh Bl XapakTepy MOPUCTOCTI W KOJIMBAETHCA B
IMIMPOKUX MEXKaX sl pI3HUX OyAiBEIbHUX MaTepiaiiB, %o: A KepaMidHOI LETrTu —
8...20, Baxxkoro 6eTony — 2...6, BanHsKy — 1,5...3, rpanity — 0,02...0,70 Tommo.

Hacuuennss  marepianiB  BOJOIO  ICTOTHO  MO3HAYAa€ThCS  HA  IXHIX

HalBaKJIMBILINX BJIACTUBOCTSIX: 1JBULLY€ThCS cepenHs HIUTBHICTB,
TETJIONPOBITHICTh, 3HUKYETHCS MIITHICTh, MOPO30CTIHKICTD.

Booocminikicmes — 1e 34aTHICTH MaTepiany 30epiraTd MILHICTh TIPH
TAMYaCOBOMY YW  TMOCTIHHOMY  3BOJIOKEHHI BOJOIO. BonocTilikicTs

XapakTepU3yeThCcsi KOE(PILIEHTOM PO3M AKIIEHHS a00 BOJOCTIMKOCTI, SIKUM
BU3HAYAETHCS BIHOLICHHSIM MIITHOCTI HAaCMYEHOTO BOJIOI0 Matepiany R, mo #oro
MILIHOCTI B CyXOMYy cTaHi R..

_Ry

R

BogocTiiikumMu  BBaXkaroThCsi  OyJiBENIbHI ~ MaTepiaii 3 KOEQIlIEHTOM
po3m’sikiienHs noHana 0,8. Ile o3nauae, 1o kam’sgHI TPUPOHI Ta MITYYHI MaTepiaiu
3 K, < 0,8 He MokHa 3aCTOCOBYBAaTH B MICLSX 3 IiJBUINEHOI BoisoricTio. Jleski
MaTepiaid Npu 3BOJIOKEHHI BTPAvyarOTh MILHICTh 1 Ae(POPMYIOThCS (Lierja-CUpelb
mae K, = 0); Taxi, Hanpukiaz, K CKJIO, CTajib TOIIO He 3MiHI0I0Th MinHocTi (K, = 1),
a IIEMEHTHHUI OETOH MOYK€ HaBITh I1JIBUIIYBATH Ti.

Bonocicms « BU3HAYAE€THCS BMICTOM BOJIOTH B IMOpax 1 Ha MOBEPXHI MHOp
Marepiajly 3a Macor abo 00’eMoM B MPOILEHTaX, MPUUOMY II€H BMICT 3HA4YHO
MEHIIMM 32 MOKAa3HWK BOJONOTJIMHAHHA. Bonoricte matepianly B OyaiBelIbHUX
KOHCTPYKIIISIX 3aJICKUTH B1J] BOJIOTOCTI HAaBKOJIUIITHBOTO CEPEIOBUIIA, aTMOCPEPHHIX
SABUI (701, TaHEHHS CHIrYy). [3 3BOJIOKEHHSM TOTIPIIYIOTHCS TEIUIO3aXUCHI
BJIACTUBOCTI, MOPO30CTINKICTH Ta 1HIII NTOKa3HUKHU. BosoricTs Matepiany, %,

Ko

mB — mC 0
= 100%
mC
Je Mg, Mc — Maca BiJIMOBIAHO BOJIOTOr'0 Ta CyXOro Marepiany, T.
Bonozogiooaua — 1ue 30aTHICTH MaTepialy BiJjJaBaTH BOJXY NpHU 3MiHI

TEMIEpaTypd Ta BOJOrOCTI HABKOJMIIHBOTO cepenoBumia. Llg 3maTHICT
XapaKTEPHU3y€EThCsl IHTEHCUBHICTIO BTPAT BOJIOTH 3a J00Yy MpU BiJHOCHIM BOJIOTOCTI
HaBKOJUITHLOTO TOBITPs 60 % 1 Temmepatypi 20 °C. Konu matepian o0ayBaeThCs
CYyXUM MOBITpsM, Bosiora AUQYHAYE 3 Marepiany, KUIbKICTh 1i 3HHU)KYEThCS JIOTH,
JIOKW HE HACTaHe BOJIOTOBa PiBHOBAra.



byoisenvrne mamepianoznascmeo 13

Booonponuknicmes — 11e¢ 37aTHICTh MaTepianxy HpOIyCcKaTh Kpi3h cebe BOAY
U TIEBHOMY T1IpOCTaTUYHOMY THUCKY. Ll 31aTHICTh BU3HAYAETHCSA KUTBKICTIO BOIH
B KyOIYHUX METpax, IO MpOoIia Kpi3b OJAMHUILIIO TOBEPXHI MaTepialy 3a OJUHUIIIO
yacy MpH cTajoMmy (3aJaHoOMy) THUCKY. BOJONPOHUKHICTD XapaKTepU3YEThCS
koegiyicnmom ginompayii K, KUl BAMIPIOETBCA B METPAxX 3a CEKyHIy M 3aJIEKUTh
BiJl LIUTHHOCTI Martepianly Ta Horo OyaoBH. JI0 BOAOHENPOHUKHUX HAJIEKaTh
«a0COJIIOTHO» IIIIBHI MaTepiayii (HampuKiIaa, CKJIO), a TaKoXX IPaKTUYHO BO-
JIOHETIPOHUKHI MaTtepiajid 3 Jay)Ke MaJuMHU 3aKpUTUMHU TMOpaMu (IIHOMOJIICTHPOI,
ra3ocKJo).

[Tokasznuk koedirienTa (UIbTpaIii 0COOIMBO BAXIMBUM JUIsI MaTepiaiiB, sKi
3aCTOCOBYIOTBCSI Y  TIAPOTEXHIYHOMY  OyMIBHHUITBI, JUISI  BOJOIPOBOJIIB,
KaHaTI3aliHUX CUCTEM, PE3epPBYapiB, a TAKOX JJIs MMOKPIBEILHUX MaTepliaiB.

Ilaponponuknicme — 1€ 31aTHICTh MaTepiady HPOMyCKaTH BOISHY mMapy 3a
HAsIBHOCTI PI3HHUIIl TUCKY OUIsl MOBEPXOHb OrOPOKeHb. CTIHU KUTIOBUX OyIMHKIB,
JIKapeHb Ta 1HIIMX MPUMIIIEHb 3 BOJOTMMH MPOLIECAMH MalOTh OYyTH 13 CepeIvHU
3aXMINEH] Bl MPOHUKHEHHS BOJSHOI MapH, OCKUIBKKA B 3UMOBHI 4Yac BIIOYBA€THCS
KOHJICHCAIIisl TapH, Pi3KO IMiIBUIYETHCS BOJOTICTh MaTepialiB 13 30BHIIIHHOTO OOKY,
10 MO>KE MPU3BECTH /10 3HWKEHHS MIITHOCTI i HABITh IO PyWHYBaHHS KOHCTPYKIIIi.

[TaponpOHUKHICTh XapaKTEePU3YEThCS Koeiyienmom naponponuxknocmi K,
kr/(m-c-I1a). Hanpuxnad, K, cramosure: mist Tydy — 2,4:10° mms Baxkoro
oetony — 1,2- 10'8, JUISl COCHHU (BITONIEPEK BOJIOKOH) — 1,6- 10'8, JUTSL LIETIIA KepaMIvHO1
— 2,24 -10°®, s nakoBaTh — 10,2- 108,

Tiopogpinbnicms — 11€ 31aTHICTD MaTepially 3B’SI3yBaTH BOAY ¥ 3MOUyBaTHUCS
BOI010. Maiike Bci Oy/iBeNIbHI Marepiaiu € TiApodIIbHUMU, I MOPU B HHUX JIETKO
3alOBHIOIOTHCST BOZO. lle He cTocyeTbcsi BOAOHENPOHUMKHUX MarepiaiiB, L0 HE
HACUYYIOThCSI BOJOIO HE3aJIEXKHO BiJ] TOTO, SIK1 BJIACTUBOCTI MA€ iXHS MOBEPXHS.

OCHOBHOIO MPUYUHOIO TIAPO(PUIBHOCTI OUIBIIOCTI OydIBENbHUX € TpHUpoAa
iXHbOT TMOBEPXHI. 30KpeMa, BOAOID 3MOYYIOThCS TIJa, MOBEPXHHA, SIKUX MICTUTh
aHIOHM, a00 aTOMM, 3/aTHI MPUTATYBATH MOJIEKYJM BOJU 32 PAaxyHOK YTBOPEHHS
BOJIHEBOTO 3B’SI3KY.

T'iopogpobnicme — 1e 3MaTHICTH TBEPAOrO Tijla HE 3MOUYYBATHUCA BOJOIO
(BimmToBxyBaTH BOAy). [IpOHWKHEHHS BOAM Kpi3b MOpPHU, IO MAIOTh TiIpoPoOHYy
BHYTPIITHIO TOBEPXHIO, 3HAYHO YCKIJIAJTHEHE, X0Ua BOHH JIETKO MPOITYCKAIOTh MOBITPS
Ta BoAsHY mapy. ['iapodoOHICTh MaTepiaiiB BU3HAYAEThCA Hacamrepea XiMIYHOIO
IPUPOAOI0 HOT0 MOBEPXHI Ta piIMH TOOTO (a3, Akl B3aeMoaitoTh. o rigpododHux
Hajexarhb napadit, )KUPOB1 MacTUiIa, OITYM 1 T. M.

[NppodoObizanis — 1e npouec HaJaHHS MOBEPXHI TiAPOGIILHUX MaTepialliB
3JIaTHOCTI BIAIITOBXYBAaTH BOAY, TOOTO riapodobHocTi, ['apodobizaliito BUKOHYIOTh
HAHECEHHSM Ha TIOBEPXHIO MaTepialy HaWTOHIIONO0  BOJOBIAIMITOBXYHOYOTO
MOKPUTTSI, 1[0 YTBOPIOETHCS il 9ac 00poOku i rigpodobdizaropamu (crieriaabHUMU
MMOBEPXHEBO-aKTUBHUMHU PEUOBUHAMH ).

INapodobizartis crnpuse MABUINICHHIO BOJOHEMPOHUKHOCTI, BOJO- Ta
MOPO30CTIMKOCTI, 30€peKEHHIO KOTHOPY Ta (PakTypu OyiBEIHPHUX MaTEpiaiB,
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Bonozosi oegpopmauii — 1ie 31aTHICTH MaTepiajly 3MIHIOBAaTH CBiil 00°eM 13
3MIHOIO BOJIOTOCTI, IIO MOE€ CIPUYUHUTUCS [0 CTPYKTYPHUX HaIMpYy>KEHb Y
Marepiali.

BnactuBocTi mMaTepiany npu 3BOJIOKEHH1 (HACMYEHH1) BOJIOIO 301IbIITYBATHCS
B 00’€Mi Ha3WBAIOTh HaOyXaHHSM (TJIMHA, z[epeBI/IHa) Lle sBHIIE MOSCHIOETHCS THUM,
IO TOJSIPHI MOJIEKYJI  BOJIM, TMPOHUKAIOYH MK YacTMHKAMH DPEYOBHHH a0o0
BOJIOKHAMH, SIKI YTBOPIOIOTH Marepiall, PpO3KIMHIOITH iX. Bupobu MOXyTb
OKOPOOUTHCS.

[3 3MeHIIeHHSIM BOJIOTOCTI (3 BUCHMXAaHHSM) JACsIKI MaTepiajaul NaloTh yCaJKy,
TOOTO 3MEHIIIYIOThCS B 00’ €Mi Ta po3Mipax (HaNpHUKIad, MapKeT), OCKUIBKH YaCTOYKU
Marepialy 30JMKYIOThCS MM i€ KanuiapHUX cuil. Yepe3 HEpIBHOMIPHICTH
BUCHUXaHHS y MaTepiai (HampuKJaj, Y HerIi-CUpIll) MOKYTh BUHUKATH TPIIIMHH.

HaBnepemiHnHe 3BOJIOKEHHS ¥ BUCHUXAHHS MOXE IMPU3BECTH HAaBITh [0
pyWHYBaHHS MaTepiaiy.

Mopo3ocmiiikicmbs — 1€ 31aTHICTh Marepiajly B HACMUYECHOMY BOJIOIO CTaHI
BUTPUMYBaTH OaraTopa3oBe HaBIEPEMIHHE 3aMOPOKYBaHHA U BiaTaBaHHs 0e€3
3HMKEHHSI MILTHOCTI TIpU THUCKY ToHaxa 15 % (ms neskux marepianiB — 10 25 %) 1
BTpaTh Macu He Ouibml sk 5 %. Mapka 3a MOpPO3OCTIMKICTIO XapaKTepU3yeEThCs
ONTHUMAJIIBHAUM YHCJIOM IHMKJIIB 3aMOPOKYBAaHHS — BIJITaBaHHS, SKI BUTPUMYE
BUNPOOOBYBaHM Marepian. Hanmpuknaz, neriny kepamiuHy BHIycKaroTh Mapok FIS,
F25, F35, F50, nopoxHiit 6eron — F50...F200, a rigporexuiunuii 6eton — g0 F500
(urdpu MO3HAYAIOTH KIJIBKICTh LIUKIIB).

JIOBroBiuHICTh MaTepiaidiB Yy 30BHIINIHIX KOHCTPYKIIAX, SIKI a IMpoIleci
eKCIUTyaTalii 3a3HaloTh Ali BOJM, 3MIHHHUX TEMIIEpaTyp Ta IHIIMX aTMOC(EpHHUX
(GakTopiB, 3HAYHOIO MIPOIO 3aJEKHUTh BiJ IXHBOI MOPO3OCTIMKOCTI. PyiliHyBaHHs
MaTepiaiiB M €0 BOAM W MOpPO3Y MOXKHA TOSICHUTA TAaKUMH SIBUIIIAMH,
3BOJIOKEHHS], HAIIPUKJIIAJ], 30BHIIIHIX CTiH B1IOYBA€ThCA SIK 13 CEPEIMHHU BHACIIIOK
MIrpatii mapu Bif ,,Te€IJia 0 XOJOAY 1 HACTYIHOI i KOHJAEHCallli, TaK 1 330BHI —
70111, CHIT 3 BiTpoM. I1i fi€ro MOpOo3iB BO/IAa y BEIMKUX MOPAX 3aMep3ae, a aK BIIOMO,
NEPETBOPEHHS BOAM HA JiJ CYNPOBOKYETHCS 30UIbIICHHAM 00’ €My NPHUOJIU3HO Ha
9 %, M0 CHPUYMHIOETHCS JI0 BUHUKHEHHS THCKY Ha CTIHKH TIOp, KWW CTaHOBUTH
210 MIla mpu Temmneparypi — 20 °C. Ilpu 1mpomy B wmartepiaii 3’ SBISIFOTHCS
BHYTPIIIIHI HAMPY>XKEHHS, SIKI MOXYTh MPU3BECTH 10 WOTr0 pPyWHYBaHHS, 0COOJIMBO,
KO0 KOe(]IIiEHT BOIOMOTJIMHAHHS HAOIMXKAETHCSI 10 OJMHHIN, TOOTO BCl IMOPH
BIJIKPHTI.

[Io6 BU3HAYUTH MOPO3OCTIWKICTh, 3pa3Kud MaTepialy HaCU4YyHTh BOJOIO, a
Jani MiJalTh HaBNEPEMIHHOMY 3aMOpPOXKYBaHHIO mpu Temneparypi -15...-20 °C 1
BIITABAHHIO y BOJAlI Temrieparyporo +15..+20 °C 10 meBHOro uyucia IUKIIB,
YCTaHOBJICHOTO HOPMAaTUBHUMH IOKyMEHTaMHU, a00 J10 MOYaTKy pyHHYBaHHS 3pa3Ka.

Haii61s1b111 MOPO30CTIMKUMU € MIUIBHI MaTepiaJiv 3 HU3bKUM BOJIOTIOTJIMHAHHS,
OJIHOPIJIHI 32 CTPYKTYPOIO 1 TaKl, IO MAarOTh BUCOKUM KOEQIIEHT pO3M’SIKIICHHS.
VYrhpaBnsitoun — KanuIIpHO-TIOPUCTOKD  CTPYKTYpOIO — MaTepialy B Tpolect
BUTOTOBJICHHS ¥ 3aCTOCOBYIOUM MOBEpPXHEBO-akTUBHI peduoBuHu (ITAP), MmoxxHa pe-
TYJIIOBaTH HOTO MOPO30CTIMKiCTh. [lopucTi Marepiany BBaXKarOThCS I
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MOPO30CTIMKUMH, SIKIIO CTYIIHb 3alOBHEHOCTI BOJOIO BCIX JOCTYMHHMX TOP
(Bimkputi mopu) craHoBUTH 80...85 %. KoedimieHT po3m’sKIIeHHS MOPO30CTIMKHX
MaTepialiB Mae OyTH He HIbKUuM Hix 0,9.

4 1.3 TEINIO®I3UYHI BJJACTUBOCTI

Tennonpogionicme — 11€ 37aTHICTh MaTepialy MepeaBaTH TEIUIOTY Bia OJHI€l
MOBEpPXHI JIO 1HIIOI 3a HAsIBHOCTI PI3HUIII TeMIlepaTyp Ha IMX MOBEpXHsIX. Taka
3JIaTHICTh XapaKTePU3Y€EThCs KoedirienTom TeronpopigHocTi, BT/(M-K),

;a0
AT
e ( — MNOBEpXHEBAa T'yCTMHA TEIUIOBOTO IOTOKY, Br/M*, & — ToBmHHA

Mmatepiany, M; AT — pi3HUL TeMnepaTyp Ha JUISHII 3aBTOBIIKH d, K.

3HaYeHHs TEIUIONPOBIIHOCTI 3aJIeKUTh BiJ] CTYIIEHSI MOPUCTOCTI U XapakTepy
1Op, CTPYKTYPH, BOJIOTOCTI, TEMIIEPATYpH, a TAKOXK Bl BUIy Marepiany. HaiiOuipime
Ha TEIJIOMPOBIIHICTh BIUIMBAE TMOPUCTICTb. YuUM MeEHIIA cepeaHsi MIUIBHICTD
Matepianxy, TUM OUIbIIE Y HhOMY IOpP, HAIOBHEHUX MOBITPAM. 3 YCIX MPUPOJHUX Ta
MITYYHUX pPEYOBHH MOBITPS Mae HaliMEHITy TETJIONPOBITHICTh
[Amos = 0,023 B1/(M*K)], TOMY TEmI0MpoBiAHICTh CYXUX JIETKUX MOPUCTUX MaTepiajiB
HEBEJIMKA 1 Ma€ MPOMDKHE 3HAYEHHS MK TEIUIONPOBIAHICTIO TBEP/IOT PEYOBUHU Ta
MOBITPSI.

[IpoTe moka3HUK TEMIOMPOBIAHOCTI 3aJICKUTh HE JIUIIE Bl KITLKOCTI, a 1 BiJ
po3mipy Ta dopmu nop. byniBensHl Marepianu 3 ApIOHUMH W 3aKPUTUMH MOPAMHU
MEHII TEIJIONPOBIJIHI, TOAl K MaTepiajii 3 BEJIUKHUMH Ta CIOJIYYEHUMH HOpaMu
XapaKTEPHU3YIOTHCS BUIIIMM TTOKA3HHKOM TETUIOMPOBIHOCTI, OCKITBKY B TAKUX TTOpax
BUHHUKAE PyX MOBITPS, 1110 CYIIPOBOKYETHCS IEPEHECEHHSIM TETUIOTH (KOHBEKIIIS).

Crnin BpaxoByBaTH, IO Marepiaid OJAHOIO MW TOr0 CaMOTro MOXOJKEHHS, alie
PI3BHOTO CTPYKTYpPHOTO CTaHy MOXYThb MaTH PI3HY TEIUIONPOBIAHICTh. Tak,
BOJIOKHUCTI MarTepiajii MalOTh HEOJIHAKOBY TEIUIONPOBIIHICTh B PI3HUX HaIpsiMax.
Hamnpukmnan, mjist COCHOBOI JIEpeBUHH, SKIO TEIJIOBUU TOTIK HAIPaBJISHUHU B3JI0BXK
BosiokoH, A = 0,19 Br/(Mm'K), a saxmo Bmnomepek, A = 0,44 Bt/(Mm-K).
TennonpoBiAHICT KPUCTATIYHUX PEUYOBHUH BHINA, HDK aMoppHuX. Hanpuxman, Taki
IIUThHI MiHEpaJIbHI MaTepiaiu, K TPaHIT 1 CKJIO 13 CepeAHBbOI0 MIUIBHICTIO Mailke
2700 kr/m°, 3HAYHO PIi3HATHCS 33 TEILIONPOBIAHICTIO! s IPaHITy (KPUCTAINIYHHIL
matepian) A = 2,8 Br/(m*K), ans ckna (amopduuit matepian) A = 0,8 Bt/(m*K).

3MiHa BOJIOTOCTI OY/IBEIBHUX MaTrepialiiB ICTOTHO MO3HAYAEThCA Ha IXHIN
teronpoBigHOCTI. Ockinbku Ayt Boau A = 0,58 B1/(m-K), To6T0 y 25 paziB Ouibliie,
HIX JUIsl TIOBITPSI, TO MOPH, 3alIOBHEH1 BOJIOI0, JIETHIE MPOIYCKAIOTh TEMJIOBUM MOTIK,
1 TETUIONPOBIAHICTh BOJIOHACUYEHUX MATEPIajiB MiIBUILYETHCS.

TenmonpoBiAHICT HACUUEHUX BOJOK0 M 3aMOPOKEHUX MaTepialiB III€ BHIIA,
OCKUIbKU TETUIOMPOBIJIHICTD JIbOAY MPUOIM3HO B YOTUPHU pa3u Ouiblla, HIK BOJIU:
Moy = 2,3 Br/(M'K). Omxe, Komm Marepiad A TEIUIOBOI  130JsIi
BUKOPUCTOBYIOTHCS B MICIISIX 3 MIJBUINEHOIO BOJIOTICTIO, CIIIJI TIEpen0aYuTH Tiapo-
130JIA1T 1O TX.
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Jns OumbIIOCTI MaTepiaiiB 3HAYEHHS TEIJIOMPOBIAHOCTI 30UIBIIYETHCA 3
MiBUIICHHAM TEMIICpaTypH, MpU SKIH TepemacThCcsl TEIUIOBHMU TMOTIK. BHHATOK
CTAaHOBJATh METaNW, JUIS SIKAX 3 [JBUNICHHSIM TEMIEpaTypu 3HAYCHHS
TETUTONPOBITHOCTI JCTIO 3HMKYETHCS.

TenmonpoBigHICTh OY/IBEIBPHUX MaTepialliB BU3ZHAYAIOTh Yy JIabopaTopisx 3a
JIOTIOMOTOI0 CTIECHIaTbHUX MPHUIIAIB Ta YCTAaHOBOK.

Martepiany OpraHi4YHOTO TOXO/KEHHsSI TOPIBHSHO 3 MIHEPATbHUMHU TPHU
OJTHAKOBIM CepemHid NIIJIPHOCTI MalOTh MEHINY TEIUIONPOBiAHICTh. Y Tabn. 1.3
HaBEJCHO 3HAYCHHsI TEIJIONPOBIIHOCTI JESKUX OyAiBEIbHUX MaTepiaiB.

Taomung 1.3
TennonpoBiAHICTE OY/IIBEILHUX MaTepiajiB
Martepian A, Bt/(M-K) Marepian A, Bt/(M-K)
['panit 2,8...3,0 ApGomiTt 0,09...0,17
Ty} BynkaH14HUIA 0,4..0,8 [TuTh:
beron: nepesoBojiokaucti  |0,05...0,09
BaKKUI 1,1..15 POOKOBI 0,04...0,05
HI3IPIOBATHI 0,15...0,40 [Tlopormutactu 0,03... 0,05
[erau kepamiuHa 0,7...0,8 [Tepnit criydeHuii 0,046...0,070
Kaminns kepamiune nopoxkaucte |0,3...0,4 ITiHOCKIIO 0,05...0,12
Crainb 60 Bara minepanbHa 0,040...0,046
AJTFOMIHIMN 1 CIUIaBU 150...170 |Cosemnit <0,093
TenmmonpoBigHICTE — OAWMH 3  HaWBAXJIMBIIIUX  MOKA3HUKIB, IO

XapaKTEepU3yIOTh TEII03aXUCHI BJACTUBOCTI MaTepialliB, 3a SKUM BH3HAYAIOTh iXHIO
HAJIEXKHICTh JI0 TPYIMU TEIUIOI30JAIINHUX a00 KOHCTPYKTUBHO-TETIIOI30ISIIIHUX.
30kpemMa, TEerUIo130IAIIHI MaTepialy MOBUHHI MaTH TOKAa3HUK TEIUIOMPOBIAHOCTI
ne Gimpmmit Hix 0,18 Br/(M-K) i cepentio minbHicTs He 6imbur sik 600 kr/m’,

3 TeIJIONPOBITHICTIO TIOB’SI3aHA TaKa BaXKJIMBAa XapaKTEpUCTHUKA MaTepialiB,
3aCTOCOBYBAHUX JJIS 30BHILIHIX OTOPOJUKYBAIBHUX KOHCTPYKLIM, SIK TEepMIYHUI
omip R, 1110 € BeIn4nHOI0, 00EPHEHOIO 0 A.

Bix mokasHuka — TEpMIYHOTO OMOPY 3aJI€KUTHh TOBUIMHA 30BHILIHIX CTIH 1
BUTpaTa TMajuBa Ha onajeHHd OyxiBenb. Po3paxoByroun TepMIUHUNA — OIip
0araTomapoBoi OTOPOKYBAJIbHOI KOHCTPYKIIi, BPaxOBYIOTh TEIUIONPOBIAHICTh
MaTepialiB IIapiB, 3 SKUX BOHA CKIIAAETHCA.

Tennoemuicms —11€ 370ATHICTH MaTepiany MiJ Yac HarpiBaHHS TOTJIWHATH
Terory. BoHa XapakTepu3yeThCsi TUTOMOIO TEIJIOEMHICTIO  (KoedimieHToM
TEIUIOEMHOCTI), TOOTO KUIBKICTIO TEIUIOTH, HEOOXIMHOI I HarpiBaHHS OIWHUII
Macu Ha onuH rpaayc, Jx/(kr-K):
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ne Q — KUIBKICTh TEIIOTH, HEOOX1HOT JJis1 HarpiBaHHs Matepiany, Jk; m —
Maca Marepiany, Kr; t, t{; — BIANOBIIHO KiHIIEBA Ta IOYaTKOBA TeMIEpaTypu
HarpiBanHs, K.

TemnoeMHicTh MaTepialiB Ma€ BEJIUMKE 3HAUYEHHS Y THUX BUIAAKaX, KOJIHU
MOTPiOHO BPaxOBYBATH aKyMYJISIIIIO TEIJIOTH OTOPOKYBATLHUMH KOHCTPYKIIISIMU 3
METOI0 30epeKeHHS TeMmIeparyp O0e3 pi3KuX KOJWBaHb y WpHUMIIICHHI abo B
TEIJIOBOMY MMPOMUCIIOBOMY arperarti MpHu 3MiHi TEIJIOBOTO PEKUMY. 3 3BOJIOKEHHIM
NUTOMa TEIUIOEMHICTh Marepially 301UIbLIYEThCS, OCKUIBKH TEIJIOEMHICTH BOJU
BelMKa i ctaHoBUTH 4,2 KJ[x/(kr-K).

JIJist Oropo/KyBajJbHUX KOHCTPYKIIM >KUTIOBUX Ta OMNAJIOBAaHUX OyiBENb
BUOMPAIOTh MaTepiajii 3 HEBEJIMKOI TEIJIONPOBIIHICTIO, aji¢ 3 BHILOI0 MUTOMOIO
TEIUIOEMHICTIO.

[TuTomMa TErI0EMHICTh KaM’ STHUX MPUPOJIHUX 1 IITYYHUX MaTepialliB CTAHOBUTD
0,76...0,92 xJIx/(xr-K), ckma — 0,67, cram — 0,48, amominiro — 0,87 kJ[x/(kr:-K).
JlepeBH1 Ta iHIII OpraHIYHI Mareplajd MarTh BHIIUNA KOEQILIEHT TerioeMHOCTIO
Hampukiazg, aepesuHa (cyxa) — 2,7..3,0 xJDbx/(kr'K). Tomy paepeB’sHl1 CTiHH
aKyMyJIIOIOTh OlIbIlle TEIUIOTH, HIXK KaM’ siHl, a 3roJloM MOXYTh BIJJaBaTu ii
BCEpPEAUHY TPUMILIECHHS,

Tennocminikicmes — 1€ 3aTHICTh Marepialy BHUTPUMYBAaTH HarpiBaHHS 10
MEBHOI TeMmmeparypu (HWKYOi 3a TeMmIeparypy IUIaBJICHHsS) O0e3 mepexoay B
IlacTUYHUM cTaH. Jlesaki Oy/iBeNbHI Marepiadd MarTh HU3bKY TEIIOCTIMKICTb.
Hampuknazn, 6itymu po3m’sikinytotbest ipu t = 45...90 °C, nomimMepHi Marepiaam —
mpu t = 80...180 °C, ckio ,posckioByerbca” npu t = 750..900 °C. 3natu
TEMJIOCTIMKICTh TMOTPIOHO JJii TOro, 100 BU3HAYATH TEMIIEPATYpHI PEKUMU
eKcIuTyaTarlii Oy/1iBeIbHUX MaTepiaiB.

Tepmiuna cmiiikicms — 11€ 3JaTHICTh MaTepialy BUTPUMYBATH HaBIEPEMiHHE
HarpiBaHHS W OXOJIOJKEHHs (MEBHUM LUKI) 0e3 pyiHyBaHHA. CTIMKUMH 10 PI3HHX
3MIH TeMIlepaTyp MaloTh OyTH Matepianu sl GyTepyBaHHs (BHYTPIIIHbOI KIIAJIKH)
MIYHUX arperaris.

TepMiuHa CTIHKICTh 3aJ€KUTh BiJl CTYNEHS OJHOPIAHOCTI Matepiaixy, HOro
NPUPOAN U TMOKA3HUKA TEMIEPATYpPHOro Koe(dilleHTa pO3IIMPEHHS, NPUYOMY YUM
MEHIIIUM OCTaHHIH, TUM BUIIla TEPMIUHA CTIMKICTh MaTepiamy.

TepmiuHO CTIMiKI MaTepiaqy — IaMOT, AWHAC, 0a3albT, KIIHKEP TOIIO,
TEPMIYHO HECTIMKI — KBapll, FPAHIT, CKJIO TOLIO.

Temnepamypnui Oegpopmauyii — 1e 37aTHICT, MaTepialy TWiJ €0 3MIHH
TEMIIepaTyp y TMpoIeci eKcIuTyaTallii 3MIHIOBaTH CBOi po3Mipu (TIEpEeBaKHO
po3mmproBatucs). TemmneparypHuii koedimieHT miHiHOTO posmmpenHs (TKJIP)
XapakTepu3ye BUAOBKEHHS | M maTepiany MiJ Yac HarpiBaHHsS Ha OJUH Tpaayc i
BUMIPIOETHCS B MeTpax Ha KeibBiH (M/K).

TemneparypHuii KoeillieHT JIIHIHHOTO PO3IIMPEHHSI Ma€ OCOOJIMBE 3HAYCHHS
JUISl THX MaTepialliB, sIK1 MiJ] 4ac €KCIUTyaTallil 3a3Hal0Th HarpiBaHHS ¥ 0XOJIOKEHHS.
Ockuibku AedopMaliii MaTepialy B KOHCTPYKUISX MPU PO3MIMPEHHI MOXYTh OyTH
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JOCUTh 3HAYHHMMH, Y CIOPYJaX BEJIMKOiI MPOTSKHOCTI MOTPIOHO TmependayaTH
nedopmMmairiiiti mBH.

[Toxazuuku TKJIP nesxux OyniBensHuX MatepianiB, M/K: amominiit 25,5 10'6;
crams — (11,0...11,9) 10 6eron — (10.. .14) 10°% rpanit — (8...10) 10°%; cxmo —
(8,5...9,7) 10 JIepeBHHA B3I0BX BOJIOKOH — (3...5) 107,

Jisa AeskuxX CUJIIKaTHUX MaTepialiB XapakTepHa BOTHEBa ycajaka, TOOTO
3IATHICTh 3MIHIOBATH CBOi PO3Mipu Ta 00’€M BHACIHIJOK CIIKAHHS YU OIUJIABJICHHS
YACTUHOK TIiJ] II€F0 BUCOKUX TEMIEPATyP.

Bozcnecmiinkicms — 1e 370aTHICTh Marepialy BUTPUMYBATH [iI0 BHCOKHUX
TeMIiepaTyp abo BOTHIO M BoAM (MijJ 4Yac MOXKEX), HE PYHMHYIOUHUCH. 3a CTyNEHEM
BOTHECTIMKOCTI Oy/iBeNIbHI MaTepiaii TOAUISIOTh Ha TpU TPYIHU: HEroproyi,
BXKKOTOPIOYl ¥ roproyi.

Heeoproui — 1ie Matepianu, Kl i J1€0 BOTHIO YU BHCOKHX TeMIIEpaTyp He
ropsiTh, HE TJIIOTH 1 HE OOBYIIIOIOTHCSA. Heroproul matepianu MOIUISIOTHCS Ha
BOTHECTIHKI, 110 MPAKTUYHO HE JAePopMyIOThbCs (IIeriia, Yepernulls, >KapoCTINKun
O€TOH, CIEHIT TOIIO), BOTHETPUBKI Ta TepMIyHO CTiiki. [Ipore ageski Heroproui
MaTrepiai MOXYThb 3HayHO JjAepopMyBatuca (ctainb) abo pyHHyBaTucs Mpu
pPO3TpiCKyBaHHI (IpaHiT, KBapll Ta 1HII MOPOJHU, IO MICTATh KBapI).

Baoswcrkozopioui — e Marepianu, siKi MiJ 11€10 BOTHIO a00 BUCOKUX TEMIIEpaTyp
3JIeTKa 3aliMaroThCs, TIIIOTh a00 OOBYTIIIOIOTHCS, a KOJU BIIJAISETHCS JIKEPEIOo
BOTHIO, IIi TIPOILIECH MPUIUHSIOTHCS. J[0 Takux MarepiaiiB HaJIeXaTh 3/1€OUIBIIOTO
MIHEpaJOOpraHiuyHl MaTrepiaiy, sKI MOEAHYIOTh Yy €001 MiHEpallbHI ¥ OpraHiuHi
KOMITOHEHTH (T1/1poi30i1, (hi0podiT, achaabToOEeTOH TOIIO).

Toproui — 1e wmatepiani, fKi T JI€0 BOTHIO UM BHCOKOI TeMIEpaTypu
3aiiMarThCA ab0 TIIOTh, 1 Il SBHINA TPUBAIOTH 1 TOJI, KOJU YCYHYTO JIKEpEIo
BorHi0. Jlo i€l Tpynu HajueKUTh 3HAYHA 4YacTHHA MarepiajiB OPraHiuHOTO
MOXOJDKEHHS, HE TMPOCOYCHMX CICHiaJbHUMH 3aXHCHUMH CIIOJIyKaMHu (JIepEeBHHA,
01TyMH, MTOJIIMEPHI MaTepiau).

I'panuya eoznecmiiikocmi XapakTepu3y€eThCsl MPOMIXKKOM 4acy BijJ MOYATKY
3aiiMaHHSA 10 BUHUKHECHHS B KOHCTPYKIlii TPAaHWYHOTO CTaHy: BTpaTH HECydoi
3IaTHOCTI (OOBaJeHHS KOHCTPYKIIii), BAHUKHEHHS! HACKPI3HUX TPIIIWH, HArpiBaHHS
IPOTHJIEKHOT BiJl BOTHIO MIOBEPXHI, 1110 MOXE MPU3BECTU JO cCaMO3aiiMaHHs.

Boznempuekicms — 1ie 37aTHICTH MaTepialy BUTPUMYBATH TPUBAILY JIIO
BHUCOKHX TEeMIIEparyp, HEe AePOPMYIOUYUCH 1 HE PO3IUIABIAIOYKMCH. Taki Marepiaiu
BUKOPUCTOBYIOTh TE€PEBAXHO TMpPU CHOPY/UKEHHI TMe4e NpPOMHUCIOBOTO  Ta
noOyTOBOTO NMPU3HAYEHHS, TPYO, KOTEIbHUX YCTaHOBOK To1o. [Ipu 11bOMy BOHU 10O-
BUHHI TaKOXX BUTPUMYBATH TIE€BHI HaBaHTAaXEHHS IMPU BHUCOKIM TeMIepaTypi.
3aJie’KHO Bl MaKCUMAaJIbHOI TEMIIepaTypHu €KCILTyaTallii i MaTtepiaiy MOAUISIOTh Ha
BJIACHE BO2Hempu6Ki, Mo BUTPUMYIOTh Temiieparypy 1580 °C i Buiie (1maMoTt, JuHac,
XpPOMOMArHe3uT TOIIO), My2oNna1aeKi, 10 TPaIoTh B IHTEPBaIl TEMIIEpaTyp
1350..1580 °C, 1 neexonnasxki — 3 BorHerpuBkicTio MeHimn sk 1350 °C (uerna
KepaMiyuHa).

Kapocmiiikicme — 1€ 31aTHICTh MaTepialy BUTPUMYBATH TpUBaJIe HarpiBaHHS
no temneparypu 1000 °C 6e3 BTpat a00 3 4aCTKOBOIO BTpPaTOrO MiHOCTI. [0
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KAPOCTIMKUX MaTepialiB HajeXaTh 1IETJIa, KapOCTIMKUN OETOH, YaByHH Ta CTajb,
pi3HI BUJM BOTHETPUBIB.

4 1.4 MEXAHIYHI BJACTUBOCTI BY JIBEJIbHUX MATEPIAJIIB

Miynicmes — 1€ 30aTHICTh MaTepiadly YUHUTH OMIp pPYyWHYBaHHIO BIJ
BHYTpIIIHIX HaMNpyXeHb, I10 BUHUKAIOTh IiJ JI€I0 30BHINIHIX HaBaHTaXEHb.
Martepianu B OyniBiIsIX HaW4acTille 3a3HAIOTh HANPYKEHb CTUCKY, PO3TATY, BUTHHY,
3pi3y, yaapy.

OCHOBHOIO XapaKTEPUCTUKOIO MIITHOCTI € TPAHHUIISI MIITHOCTI — HAMpPY>KEHHS,
10 BiJIMOB1/Ia€ HABAHTAXKEHHIO, IIPU IKOMY MaTepiall pyHHYEThCS.

['panuns miHocTi R, BuMiptoetscst B MIla:

1 MITa = 1 H/mm®= 100 H/em® = 0,1 kH/em’ = 10 kre/em?,

Ha pi3Hi BUIM HaBaHTa)XK€Hb BUIIPOOOBYIOTH PI3HI 3pa3Ku, a JIsl BU3HAUCHHS
TPAHMII MIITHOCTI BAKOPUCTOBYIOTh BiANOBIAHI popmynu (Tadm. 1.4.111.4.2).

Taomuus 1.4.1
Cxema cTaHAapTHUX METO/IIB BUSHAUEHHS IPAHUIll MIITHOCTI HA CTUCK

Po3mipn
3pa3ok Ecki3 DopmyJia Marepian | crampapTHOro
3pa3ka, cM
beron a=15
a P Po3unn _
L2 pva KAMIHB a=5; 10...
h p beron a=10;15; 20
Hpusima R, =_» h=40; 60; 80
|2 | a “ HepeBuna a=2: h =3.
Ih AP Beton d:15, h=30
Huninop R.. =2 Hpuponnmnii | d=h=5; 7; 10;
Ld | 72 KaMiHb 15
v P P a=12,5; b=12;
Cknadenuii Ron = —¢ Ilerma he1d
k2 gth
h
Ilonosunka A R 7 LemeHr, rirc, a=h=4
oanouxku [ 5 I“ “=ab PO3UUH b=6,25
| —




T.M. Iawenxo, 3.1. Ceimna 20

MinHicTe OyAiBeNbHUX MiHEpaIbHUX MaTepialliB XapaKTepU3YIOTh MapKoIo,
gKa BIJNOBIJA€ TpaHUIl MIIMHOCTI HA CTHUCK, OJCpKaHId BUIPOOYBaHHSIM
CTaHJIAPTHHUX 3Pa3KiB.

I'panuiii MIIHOCTI Ha CTUCK, BUTHMH Ta po3Tar (tadu. 1.4.3) BH3HAYAIOTH
BUIMPOOYBAHHSIM 3pa3KiB MarepiajiB 0 iXHbOTO pYyHHYBaHHS 3a JOMOMOTOIO
TAPaBIIYHUX TPECiB, PO3TATYBAIbHUX MAalllMH, a TakKoX HEpYyHHIBHUMU
(aleCTpyKTUBHUMHU) METOJAaMH, Cepell SKUX PpO3PI3HAIOTh MeXaHiuHi Ta (i3udHi
(aKycTU4HI, €JIEKTPUYHI TOLIO).

Taomurs 1.4.2

Cxema cTaHIapTHUX METO/I1B BU3HAUEHHS TPAHUIIl MIITHOCTI Ha BUTHH 1 PO3TST

Po3mipn
3pa3zok Ecki3 ®opmya Marepiaa | crammpaprHoro
3pasKa, cM
Hement, | o-16; b=h=4;
rirc, =10
pO34MH,
e 1eria, a=25; b=12,
Ilpusma . L 7 _ 3P0 h=6,5; {=20;
(6banouka) = . oy b " 26h? nepesuna, | b=h=2;a=30;
: ¥ 1=24;
Seton a=60; b=15;
h=15
il
h P beron a=5; h=50
R _ ”
Tpusma A e a=10; h =80.
i
P
Py
Cmeparcenn h R = il Craib d=1; {=10
g
d
o7
DL Bitym
»Bicinka” 5 P KapToOH, €=75
wmaoka ! ! "= pyGepoiin, | a=5; €=22;
a TOJIb
rt BT
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Tabmng 1.4.3
MinHicTh AeskuX OyaiBeIbHUX MaTepialiB

Marepiar I'panung minHoCcTi, MIla

Ha CTUCK Ha BUTUH Ha PO3TAT
['panit 100...250 14 8
beron Baxkmit 10...80 0,5...10 1...4
CocHa B310BX BOJIOKOH 30...65 60...120 70...130
CkrnonnacTtuk 250...400 240...550 220...350
Cranb 210...600 - 380...450
Ilerna kepamiuHa 7,5...30 1,5...5,0 0,8...3,0

[Ilo6 omiHUTH NOPIBHSUIBHY €(EeKTUBHICTh OyAIBEIbHUX  MaTepialis,
BUKOPHUCTOBYIOTH Koeghiyienm koncmpykmuenoi  akocmi Ky, SAKUHN
XapaKTepU3y€eThCSd BIIHOMICHHSM TPAHUIIl MIIHOCTI Ha CTHUCK abo po3Tir 1o
BIJIHOCHOT T'YCTHUHHU (IIIJILHOCTI):

K, =%,
d

ne R — rpanuns mirtHocti, MIa; d — BigHOCHA rycTHHA (IIIIBHICTS).

Jns nernu K, =11 MIla, nns Baxxkoro 6erony — 21, crami — 5,2, cocHn — 95,
CBAM (pizHoBuj ckiomiactuky) — 225 Mlla.

Teepoicmbp — 1€ 31aTHICTh MaTepially YAHUTU ONIP MPOHUKHEHHIO B HHOTO
1HIIOr0, TBEpPAINIOro MaTepiany. TBepaicTh Marepiany ICTOTHO BIUIMBAE Ha
TPYJAOMICTKICTb 00poOtoBaHHs. JlJisi pi3HUMX MarepianiB TBEPAICTh BH3HAYAETHCS
PI3HUMU METOJIaMH:

JUTS KaM’sIHUX MaTepiais JUISl MeTaJliB, 0ETOHIB, IEPEBUHHI
IIKajia TBEPIOCTI cTajeBa UTMa3HUH
Tajgbk — 1 KyJIbKa KOHYC

rimnec — 2 l P

KaJIBIUT — 3 M

UL mmat — 4

afnaTur — 5

opToKJa3 — 6

KBapi — / YHCJIO TBEPAOCTI 3a bpineniem
Tomnas — 8

KOpyHI — 9 HB=P/S

anmas - 10 S — rTo1Ia MOBEPXHI BITOUTKY

Cmupanicms — 11€ 31aTHICTh MaTepially 3MEHIIYBAaTHCS 3a Maco 1 00’eMoM

i II€0 CTUPATIBHUX 3yCUITh a0pa3suBHOTO Matepiany. BusHadaerbes 3a hopmysioro,
2
KI/M*,
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m,—m
Cm — ( 1 S 2) ’
e m; 1 mp — Maca 3pa3ka BIAMOBIIHO JI0 ¥ MICJISI CTUPAHHS, KT, S — ILIOIIA
. . 2
CTUPAHOI TOBEPXHI, M*.
[Toka3HUK CTHPAHOCTI BH3HAYAIOTH ISl MaTepialiB MiUIOT, JOPIT, CXOIB,

TpoTyapiB. [ns rpaniTy cTupanicte — 1...5, KepamiuHUX IUIMTOK — 2,5...3,
IEMEHTHOTO PO34HHy — 6...15 Kr/M°.
Onip yoapy (yoapna 8’a3kicmp) — 3IaTHICTh MaTepialy YWUHUTH OIIIp

pYHHYBaHHIO MIJ Ji€l0 yaapHuUX HaBaHTaxeHb. Omip ynapy Ry, Jox/M°,
XapaKTepU3yeThcsd poOOTOIO, 3aTpayeHO0 Ha PYWHYBaHHS 3pa3ka maTepially o0
OJMHMIT 00’ €My MaTepiany:

\

Je N — KUIbKiCTh yaapiB; g — Bara rupi, H; h — Bucora nignimanas, m; V —
06’€eM 3paska, M.

Onip cnpautoeannio - 11€ pydHYBaHHS MaTepially BiJl OJJHOYACHOT A1i CTUPAHHS
Ta ynapiB. Takoi Ail 3a3HAIOTh MaTepialy MPU E€KCILTyaTalii AOPOKHIX MOKPUTTIB,
H1JI0T TOILO.

CrpaltoBaHHsl BU3HAUYAIOTh y CIEHIAbHUX OapabaHax 3 KyJsMH 32 BTPaTOIO
Macu Matepiaiy Hicis BiJCIBY MOPOIIKOBUAHOI (ppaKiiii.

Ipysicnicmp - 11e 3AaTHICTH MaTepiany AedopMyBaTHCS MiJa A€ 30BHIMIHIX
CWJI 1 CAMOYMHHO BiJTHOBJIIOBATH MOYATKOBY (pOpMY 1 00’ €M, KOJIU MPUITUHSAETHCS IS
HaBaHTaKeHHA. HaltOinbllie HanpyKeHHs, PU SIKOMY 3aJIUIITKOBI AedopMallii MarOTh
HallMEHIIe JOMYCTUME 3a HOpPMaMH 3Ha4eHHsS, TOOTO Marepian 3a3Hae O00OpOTHUX
NPYKHUX Ie(opMaliiid, HA3UBAETHCS TPAHULIEIO MPY>KHOCTI.

Monyns mnpyxkHocti E xapakrepusye owcopcmkicms Matepialy, TOOTO
3/IaTHICTH Je(OpMyBaTHCS MiJ 1€0 30BHIMIHIX CUJI (CTalb, IEPEBUHA).

Inacmuunicme - 1€ 37aTHICTH MaTepialy MiJ 1€ 30BHIMIHIX CUJI 3MIHIOBAaTH
CBOIO (popMy 1 po3Mipu 0e3 pyiiHyBaHHS Ta 30epiraTu 3MiHEeHY (QopMy MiCIIsl 3HATTS
HaBaHTaKeHHA. [[macTUyHICTh MaTepianiB Ta HamiBPpaOpUKaTIB ICTOTHO BIUIMBAE Ha
TEXHOJIOT1I0 BHUPOOHHUIITBA Ta OCHOBHI OyiBeNbHI BJIAaCTUBOCTI BUpoOiB. Ha
IUIACTUYHICTh ACSIKUX OymiBelIbHUX MaTepianiB (0iTyM, JesKi MOJiMepH) 3HAYHOIO
MIpOIO BILJTUBAE TEMIIEpaTypa.

Kpuxkicmsb - 11e 31aTHICTh MaTepialy pyWHYBATHCS T[] JII€I0 30BHIMIHIX CHJI
0e3 monepeHbo1 TIacTHYHO1 Aedopmarrii. KpuxkicTs — 1€ BIaCTUBICTb, TPOTUIICKHA
rmiacTUIHOCTI. Kpuxki Matepianu - 4aByH, CKJ10, O€TOH TOIIIO.

KpuxxkicTh 1 macTUUHICTh OYIIBENbHUX MaTepianiB MOXYTh 3MIHIOBATUCS HE
JUIIe Mif 1€ TeMrnepaTypu, a i 13 3MIHOK BOJIOTOCTI Ta MIBUAKOCTI HAPOCTAHHS
HaBaHTa)XCHHA, 10 i€ HA HUX. Hanpuknao, TiuHa B CyXOMY CTaHi KpUXKa, a y
3BOJIOYKEHOMY (TJIMHSIHE TICTO) — MJIACTUYHA.

IHoe3yuicms - Ue 3IaTHICTb Marepiady HapollyBaTu jaedopMarii npu
TPUBAJIOMY 30BHIIIHHOMY HaBaHTaXECHHI.

Ycaoka — uie 3paTHICTh MaTepiany 0€3 30BHINIHHOTO HABAHTAXEHHS IiJT €0
BJIACHOT Bardl Ta CTPYKTYBAaHHS BUSBIIATH HE MIPYXKHI HapocTaro4i nedopmarii.
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d 1.5 XIMIYHI, CHELJIAJBHI BJACTHUBOCTI BYIIBEJbHUX
MATEPIAJIIB

XiMiYHI BJIACTHBOCTI.

Ximiuna cminkicms — 1€ 30aTHICTh MaTepiaiiB MNPOTHIIATH PYHHIBHOMY
BIUIMBY JIYTiB, KUCJIOT Ta MIHEPaJ130BaHUX CEPEAOBHILI.

Kucnoro-, myrocriiikictb 1 CTIHKICTh MaTepiany A0 il MiHepasi30BaHUX
CEpEZIOBHILl OIIHIOIOTH BTPATOI0 MIIHOCTI 1 Mach 3pa3ka, BUTPUMAHOTO Y
BIJIMOBITHOMY arpeCHBHOMY CEPEJIOBHUII MEBHOI KOHLEHTPALIl 1 MPOTATOM MEBHOTO
yacy, skl BU3Ha4Y€HI HOPMAaTUBHUMU JOKYMEHTAMH.

Tokcuunicmp — 37aTHICTH MaTepiaty MiJ] 4Yac BUTOTOBJICHHS YU €KCIUTyaTallli
3a MEBHUX YMOB BUIUISATH IIKIUIUBI IJIs1 3I0POB’ S PEYOBHHH.

CrneuniajbHi BJI1aCTHBOCTI

T'azonponuknicms — 11 3JaTHICTh MaTepialy NPOIMYCKATH KPi3b CBOIO TOBIILY
ra3u Mpy HasIBHOCTI PI3HUILII THCKY OIS MOBEPXOHBb UM 0€3 Takoil pi3HMII, aje Mpu
pI3HUX TeMIepaTypax rasiB Oulsl NPOTHUICKHUX TMOBEPXOHb. [ a30MPOHHUKHICTH
OILIHIOEThCS KoedilieHToM ra3zonpoHukHocTi Kr, kr/(mcTla), sikuii BU3HAYaeTHCS
MAcoI0 ra3y, IO MPOWIIOB Kpi3k 1M° IUIomi mapy Marepiamy 3aBToBmKH 1M 3a lc,
KoJM p13HUL TUCKY 1 MITa.

["a30npOHUKHICTE MaTepially 3aJ1€KUTh HACAMIIEPE.l B/l KUIBKOCTI i XapakTepy
MOp Ta BOJIOTOCTI.

AKycmuuni  eracmueocmi — 1€  3BYKOI30JUALIS, 3BYKONPOHUKHICTD,
3BYKONOIJIMHAHHS.
3BYKOI30JISIisl — 1€ 3JaTHICTh Mareplaly YUHUTH OIMip MPOXOJKEHHIO

3BYKOBOI XBHJII.
3BYKOMPOHUKHICTH — I1€ 3/IaTHICTh MaTepiaidy MPOIyCKAaTH 3BYKOBI XBHUJI.
3BYKOMOTJIMHAHHS — 1€ 3/IaTHICTh MaTepiaily MOTJIMHATH 3BYKOB1 XBHIII.
AKyCTHYHI BJIACTHUBOCTI 3HAYHOIO MIpPOIO 3ajiekaTh BiJ T'yCTHHH (IIUIBHOCTI)
Marepiaixy, HOro BHYTPINIHBOI Ta 30BHINIHBOI MOPUCTOCTI Ta CTaHy IOBEPXHI
Marepiaiy.
Paoiauitina nenponuknicms — 1€ 37aTHICTb OyAIBEIBLHOTO MaTepiany OyTu
3aXHMCTOM BiJ] pa/llOaKTUBHUX BIUIMBIB.

4 1.6 EKCILTYATAIIHAHI BTACTUBOCTI

Ammocgepocmitikicme — 11€ 31aTHICTh MaTepialy YUHUTHU OMIp PYWHYBAHHIO
iy giero atMochepHuX (GakTOPiB: COHIYHOTO BUIIPOMIHIOBAHHSI, BITPY, MUY, Ta3iB y
MOBITP1 TOMIO.

biocminkicms — ue 31aTHICTh MaTepiadly YUHUTHU OMip PYWHIBHOMY BIUIMBY
010JIOTTYHHUX TMPOILIECIB, Kl MOKYTh BUHUKHYTH MiJ 4ac eKCIUTyaTallii cnopyau (Mox,
JUIIAWHUKY, TPUOKOBI OPraHi3Mu).

Kopo3inina cmiiikicms — 11¢ 31aTHICTh MaTepialy YHHUTH OIIp CHUTHHIN mii
pi3HHX arpecuBHUX (akTopiB 1 mporeciB (atMocdepHi ¢akTopu, XIMIUHI Ta
SJIEKTPOXIMIYHI TIpoIecH, 610JI0TIYHE PYHHYBAHHS TOIIIO).
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Haoititnicme wMartepiayly 3aJeXuTh BiJ JIOBFOBIYHOCTI, O€3BIAMOBHOCTI,
PEMOHTOIPUATHOCTI Ta CXOPOHHOCTI MaTepiay.

lizieniyunicms — 1€ 30aTHICTH MaTepiany 30epiraTd CBOi SKOCTI TpHU
OaraTopa3oBOMY OYHILEHHI Ta MUTTI pOOOYOi MOBEPXHI.

IIUTAHHA 11 CAMOIIEPEBIPKH

1. ®i3uyHa BenUYMHA, KA BU3HAYAETHCA BIIHOIIEHHSIM MacH 10 BCbOTo 00'eMy —

2. CrymniHb 3an10BHEHHS 00'eMy OyA1BEILHOTO MaTepially opamu —.....

3. 3gaTHICT,  Marepialy  BCMOKTYBaTM 1  yTpUMYBaThd  BOJIOTY  IIpH
0e3mocepe/IHbOMY CTUKaHHI 3 BOJIOI0 HA3UBAETHCH .....

4. 3nmatHICTH MaTepiaiy 30epiraTv MillHICTh IPU 3BOJIOYKEHHI BOJIOO, 1I€ .....

5. 31 301IbIIEHHSM IIIJILHOCTI MaTepially MOPO3OCTIMKICTb.....

6. 3maTHicTh MaTepiany mepeaaBaTH TEIUIOTY BijJ OJHI€l MOBEPXHI A0 1HINIOI 3a
HAsSIBHOCTI PI3HUIII TEMIIEPATyp Ha IUX MOBEPXHSIX HA3UBAETHCA .....

7. 31aTHICTH MaTepialy YUHUTU OMip pyHHYBaHHIO Bl BHYTPIIIHIX HANpyKEHb,
10 BUHUKAIOTH IT1]1 JII€I0 30BHIIIHIX HABAHTAKEHb Ha3UBAETHCA .....

8. OCHOBHOIO XapaKTEPUCTUKOIO MIITHOCTI €  .....

9. 3anumnTe hopmyIy, 3a IKOI0 BU3HAYAETHCS TPAHUIIS MIIIHOCTI HA BUTHH

10.3naTHicTh MaTepially UYMHUTH OIp NPOHUKHEHHIO B HBOIO IHIIOIO,
TBEPJIIIOr0 MaTepialy Ha3UBAETHCH .....

11.31aTHICTh TBEPJOTO TLJIa HE 3MOUYYBATHUCS BOJOIO (BIAIITOBXYBAaTH BOJY)
HA3WBAETHCA .....

12. SIxe 3HaueHHA Ma€ KOe(DIIIEHT TETJIOMPOBITHOCTI MOBITPA ...

13. Marepianu, Kl HE rOpsiTh, HE TIIIOTh 1 HE OOBYTJIIOIOTHCS MIJ JI€I0 BOTHIO
HA3WBAIOTHCA .....

14. TBepAICTh AJis KaM’ SHUX MaTepiaiiB BUSHAYAETHCA 32 .....

15. ¥V yoMy pi3HULS MIXK CEPEIHBOIO i ICTUHHOIO TYCTUHOIO (IIUIBHICTIO)?

16. 1o Take BojoricTh? SIK1 BIaCTUBOCTI 3aJie’KaTh BiJ BOJIOTOCTI?

17.T1pu 3011bI1I€H] BOJIOTOCTI CEpeIHsI TyCTHHA (IIITIBHICTh) MaTepiary

30UTBIITY€THCS, 3MEHIITYETHCSI Y1 HE 3MIHIOETHCS ?
18. IIlo Take MOPO30CTIHKICTB, 5IKI € MAPKH 32 MOPO3OCTIMKICTIO?
19.I1pwu 3611bIII€HI TIOPUCTOCTI CEPEIHS T'yCTHHA (IIUIBHICTH) 301JIBITYE€ThCH,
3MCHIIIYETHCS Y1 HE 3MIHIOETHCS?

20. IIlo Take rpaHUIl MIITHOCTI, K i1 BU3HAYUTH HA CTUCK, PO3TAT, BUTUH?

21. Ha3BiTh mpyXHi, TUTACTUYHI Ta KPUXK1 OyiBEIbHI MaTepiaii.

22. Sk BUBHAQUUTH BOJOIOTIMHAHHS Ta BOJIOCTIUKICTh MaTepiary?

23. Bix 4oro 3anexaTh akyCTUYHI BJIaCTUBOCTI MaTepiary?

24. 1o Take ekcruryaTaliiiHi BIaCTUBOCTI?
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TECTI/I®

/lajiTe BiINMOBIi/Ii HA MUTAHHA TECTIiB

1. | Sxy Benu4uHYy MOTPIOHO 1. mMaca cyxoro mMarepiany;
IIOCTaBUTH B 3HAMCHHHK JIpo0y | 2. Maca HACHYEHOTO BOJOIO MaTepiany;
m 3. 00’eM maTepiany B IPUPOTHOMY CTaHi;
Pm = > 4. 006’em Matepiany B aOCOITIOTHO
IIITPHOMY CTaHi;
5. cepenHs MIUIbHICTH MaTepiany;
6. myI01IIa TOTIEPEYHOTO TIepPEPi3y.

2. | B sxux ogununsgx sumiproerscss | 1. Mlla

1ICTUHHA TYCTUHA? 2. Kriv®:
3. Kre/em®
4.% .

3. Koe(bigieHT TETIONPOBITHOCTI 5 m qo
Marepially BU3HA4YaroTh 3a 1. "=, 2. 7=~
dbopmyIoro ... v AT

my —Mc P
3. ?:V—lOO% 4.9=" -
Ps F
4. | KoedimieHT po3m’sKIICHHS 1. BOJIOCTIMKUIA,
Kpos = 0,85, sAkuii e marepian: 2. HEBOIOOCTIMKHUM.
BOJOCTIMKHAH 94X H1 ?
5. | CKUIbKM MOYKHA HAaBAHTAKUTHU 1. 45 M3;
Ky6oMetpiB micky Ha 3 Tonnmit | 2. 0,2 M°;
aBTOMOO1JIb, SIKIIIO CepPeaHs 3. 2,0 M
mineHicTh mcky 1500 kr/m>? 4.2,5 .
6. | 3 KOO TETUIONIPOBITHICTIO 1. 2=0,35;
BHTITHIIIIE 3aCTOCYBaTH Matepian | 2. A=0,5;
IUIA CTiH kuTiaoBoro oyauaky? | 3. A=0,05;
4. 2=0,9.
7. | SIxy BIacTUBICTh MaTepiay 1. cepenns rycTuHa;
MOYKHA BU3HAYUTH 34 I1€I0 2. iCTHHA T'yCTHHA,
— 3. MOPUCTICTE;
(opmyioro ?:M 100%-+ 4, BOJII)oriCTL;
P 5. BOJIOTIOTJIMHAHHSL.
8. | CranmapTtHmii Kyouk 3 croponoto | 1. 5 Mlla;
7,07 cM 3pyHHOBAHO 2. 10 MIIa;
HaBanTaxkeHHsM B 50 xH. SIka 3. 25 MIla;
TPaHMUIIS MIITHOCT1 Ha CTHUCK 4. 15 Mlla;
I[bOTO MaTepiany? 5. 2,5Mlla.
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9. | Ilpu 3061nbllI€HH] CepeaHbOT 1. 3MeHIyeThCS;
IIUTBHOCTI KOoeirieHT 2. 30LIBIIUTHCS,
TEIUIOMPOBITHOCTI .... 3. 3aIUIIHUTHCS 0€3 3MiH.

10. | CtymiHb 3a1IOBHEHHS 00’ €My 1. BoJIOTOBIAHAYA;
OyIiBEeIbHOTO MaTepiaxy mopaMu | 2. BOTHETPUBKICTb;
PO3MIpOM 110 3 MM —... 3. IOPHUCTICTH;

4. aTMOC(EpPOCTINKICTB.

11. | 3matHicTh MaTepiany BigmaBatu | 1. BojoroBiggaya;
BOJY IIpU 3MiHI TEMIIEpaTypu Ta | 2. BOTHETPUBKICTE;
BOJIOTOCTI HABKOJIUIITHBOTO 3. IOPHUCTICTH;
CEpEIOBHUILA — ... 4. aTMOC(EPOCTINKICTE;

5. TOKCUYHICTb.

12. | 3patHICTh MaTepiamy 1. BosoroBignaua;
BUTPUMYBATHU TPUBATY A1I0 2. BOTHETPUBKICTb;
BHUCOKHX TEMIIEpaTyp, HE 3. IOPUCTICTH;
nehOopMyIOUHUCh 1 HE PO3- 4. atmoc(epoCTINKICTb;
TUTABJISIIOYUCH —... 5. TOKCHYHICTb.

13. | BnactusicTh MaTepiainy 1. BonoroBignaua;
3MEHIITYBAaTHCS 32 MacoIo 1 2. BOTHETPUBKICTb;
00’eMOM i JII€I0 CTUPATBHUX | 3. TIOPHUCTICTD;
3ycuib a0pa3uBHOro Marepiany, | 4. arMochepoCTIiKICTb;
IIs1 BIIACTHUBICTh HA3UBAETHCH ... 5. TOKCUYHICTB;

6. CTUPaHICTb.

14. | 3paTHICTh MaTepiay mij Jac 1. BoJIOTOBIAHAYA;
BUTOTOBJICHHS UM €KCIUTyaTallii | 2. BOTHETPUBKICTb;
3a MEBHUX YMOB BUIUISATH 3. IOPUCTICTH;
IIKIJJTABI JJ1ST 37I0POB’SI 4. atmoc(hepoCTIiKiCTh;
PEUYOBUHYU HA3UBAETHCH ... 5. TOKCUYHICTB;

6. cTUpaHICTB.

15. | 3paTHiCTh MaTepialy YNHUTH 1. BonoroBigmaua;
omip pyWHYBaHHIO M1 JII€10 2. BOTHETPHBKICT;
atMoc(epHuX (pakTOpiB: 3. IOPUCTICTH;
COHSIYHOT'O BUIIPOMIHIOBaHHS, 4. atMmoc(epOoCTINKICTD;
BITpY, NUJTY, Ta31B Y MOBITPI 5. TOKCUYHICTB;

6

TOIIIO, HA3UBAETHCA ...

. CTUPAHICTh.
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Tema2. MATEPIAJIN TA BUPOKHU 3 /IEPEBUHHHU
4 2.1 3ATAJIBHI BIIOMOCTI

JlepeBUHY 3 [aBHIX 4YaciB HIMPOKO 3aCTOCOBYIOTh y OyHIBHHUIITBI SIK
KOHCTPYKTUBHUH, OMOPS/KYBIBHUN 1 TEIUIOI3OMALIMHANA MaTepian 3aBIsSKU ALY
MO3UTHBHMX BJIACTUBOCTEW: MaTii CEpeMHINd MUTLHOCTI, BUCOKIM MIITHOCTI, BUCOKIH
OPYKHOCTI, HHU3bKIM TEIJIONPOBIAHOCTI, BHCOKIM MOPO3OCTIHKOCTI, MPOCTOTI
MEXaHI4HOi 0OPOOKH, rapHOMY 30BHIIIIHLOMY BUTJISITY.

Pazom 3 TuM jnepeBuHa Mae 1 psa HEHOJIKIB, Kl 3HMXKYIOTh ii OyiBeIbHI
BJIACTUBOCTI: HEOJHOPIAHICTh (QHI30TPOIHICTh) OYJOBH, 3JAaTHICTH JO THHUTTSH 1
3aitmucTocTi Tomo. KpiM Toro, 3anacu iepeBUHHU B YKpaiHi HE TyKe BEJHKI.

JlepeBUHY B cy4YacHOMY OYIIBHHMIITBI 3aCTOCOBYIOTH [IJIi BHPOOHHUIITBA
BIKOHHMX Ta JIBEPHUX KOpPOOOK 1 3alOBHEHHA, IapKeTy, BOyJOBaHHX MeEOIiB,
PI3HOMAaHITHHUX MUJoMartepiaiiB (OpyciB, OpyCKiB, TOMIOK, IITAJ TOIIO).

BaxnuBuM pe3epBOM €KOHOMII JE€PEBUHM € BUKOPHUCTaHHSA BIJAXOiB
JEPeBOOOPOOKH I BUTOTOBJICHHS JIEPEBOCTPYKKOBHX Ta JEPEBOBOJIOKHHCTHX
IUTUT, (paHepu, KIICEHUX JEPEB’ THUX KOHCTPYKIIM, apOoJIITy Ta 1H.

Kpim nepeBuHM y OyAIBHULITBI 3aCTOCOBYIOTh M 1HIIY POCIMHHY CHUPOBUHY —
COJIOMY, O4€pET, KOCTPHUIIIO, CT€OJI1 COHSIIIHUKY, 0AaBOBHUKY TOIIIO.

4 2.2 BYJIOBA JIEPEBUHUA

JlepeBuHa — 11€ 3BIJIbHEHA BiJ] KOPYM BOJIOKHHMCTAa TKaHMHA CTOBOypa. BepxHs
YacTHHA CTOBOYpa HAa3UBAETHCS 8EpULUHOI0, HUKHS — OKOPEHKOM.

Maxpocmpykmypa — 1e OynoBa JEpeBUHHU, SKY MOXHA PO3PI3HUTHU
HEO030pOEHUM OKOM, a MiKpocmpykmypa — 1ie OyAoBa JEpPEeBUHM, 30UIbIIEHA Ii]l
MIKpOCKOTIOM. MaKpOCTPYKTYpY 3pYYHO BUBYATH 3a TpPhOMa po3pizamu (puc. 2.1).

Puc. 2.1. OcHoBHI po3pi3u
cToBOypa:

1 — ropueBuii (monepeyHuii) po3pis;
2 — TaHTCHIlIAJILHHI;

3 — pamianbHU

x F

w.

Topyesuii (nonepeunuti) po3piz 3poOJCHUN TUIONIMHOI0, TEPIEHIUKYIISIPHOIO
JI0 OC1 CTOBOYpa; maneeHyianvHuyl — po3pi3 IUIOLIMHOI0, SIKa MPOXOJIUTH MO XOP/Ii
MOMNEPEYHOT0 PO3pi3y; padianbHutl — po3pi3 TUIOUIMHOO, KA MPOXOIUTh Yepe3 BiCh
CTOBOYypa IO JllaMeTpy MomepedHoro nepepizy. Ha momepeunomy po3pisi cToBOypa
(puc.2.2) BUIHO Taki yacTUHM: 1 — KOpa, 10 3aXUIIA€ JAEPEBO BiJ MEXAHIYHHUX J1H
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30BHINIHBOTO CEPEIOBUINA, CKIIAIA€ThCA 3 MKIpKU Ta 1y0y. Kopa ctaHoBuUTS 6...25 %
o0'emy nepeBa; 2 — KaMO1i, SIKMM 3HAXOJIUTHCS 32 KOPOIO Y BUIVISII TOHKOTO Iapy
KJIITHH, 3JaTHUX J0 MOALIY Ta pocTy. KIITHHU KOKHOTO POKY BIAKIAAAIOTHCS y OIK
JIEPEBUHM 1 TPOXU MeHIIe — y Oik ayOy. HaBecHi kaMOiii yTBOPIOE MOPUCTY JEPEBUHY
(paHHI0), a BIITKY — IIUIBHY JAepeBUHY (Mmi3HI0). [llapu paHHBOI Ta MI3HKOI JIEPEBUHU
CTBOPIOIOTH piuHe Kiblle. YuM Oibllie Mi3HBO1 AEPEBUHU, YUM TOBIIUN TEMHHUH II1ap
KUIBI, THUM JIEpeBHHA MilHIIIA;, 3 — 3a00JI0Hb, CBITJIAa YacTHHA JCPEBUHHU, IO
CKJIQJAETHCS 3 MOJIOAMX KIIITHUH, MO SKUX PYyXa€TbCA BOJIOTa 3HU3Y BBEpX. 3a00J0Hb
Ma€ BEJHMKY BOJIOTICTh, HU3BbKY MIIHICTh, BEJIHMKI YCYIIKY 1 KOJOOJEHHS, JIETKO
MiOIa€ThCsl 3arHUBaHHIO; 4 — SApO, IO CKIAAEThCS 3 BIIMEPAMX  KIITHH,
MPOCOYCHUX CMOJIMCTUMH Ta AyOWJIBHUMH pPEUOBMHAMHU. SIpo Mae MeHIry
BOJIOTICTb, BUIILY TBEPIICTh, OUIBIIY CTIHKICTh O 3arHUBaHHS. SAIpo cocHu, nyOy,
SCEHsI, MOAPHUHH, KeIpy TEMHIIIE Big 3a00J0HI — LEe AApOB1 JepeBa. SAnpo siuHH,
AnuLl, OyKy He BIIPI3HAETHCS BiA 3a00J0HI — 1€ MOPOJAU 31 CTUIJIOK JIEPEBUHOIO.
Binbxa, Gepesa, KieH, ocuka, Jurma, rpad HE MarOTh fA/pa — BOHHM HA3WBAIOTHCS
3a00J10HHUMH; 5 — cTprkeHb. CKIIalaeThCsl 3 KITUH 13 TOHKUMHU CTIHKaMH, CJIa0KO
3B's13aHUX MDK co0o0r0. I{g wacTuHa Halicimalima, JIETKO MigJaeThcs 3arHUBaHHIO; 6 —
CTPW)KHBOBI IPOMEHI, TOHKI pajiajbHi JIHII, IO CKJIAJalOThCS 3 TOHKOCTIHHHUX
KJIITHH, BHACIIJOK YOT0 BHCOXJA JIEPEBUHA JIETKO PO3TPICKYETHCS Ta PO3KOIIOETHCS
O MPOMEHSIX.

Puc. 2.2. bynoBa nepeBuHU Ha
MONIePEYHOMY PO3Pi3i:

1 — kopa; 2 — xamOiii; 3 — 3a00JI0HB;
4 — a1po; 5 — CTPUKEHb; 6 —
CTPHKHBOBI POMEHI.

Posrnspatoun nepeBuUHY mMiJ MIKPOCKONOM, MOXHAa NOOayuTH, IO BOHA
noOy70BaHa 3 JKUBUX Ta BiAMEpauX KITHH. JKuBa KIITHHA Mae OO0OJIOHKY 1 sIIpoO.
OO0ooHKa KIIITUHUA CKJIAA€ThCS 3 IETI0I03H, YA KIITKOBUHH, SIKa B MPOIEC POCTY
JIEpEeB'siHIE, 0 3yMOBIIOETHCS TIOSIBOIO JIITHIHY, KM HAaJa€ IEepPEBUHI TBEPJOCTI Ta
IPYKHOCTI.

4 2.3 IEPEBHI IIOPOIU, SIKI 3BACTOCOBYIOTbD, Y BYJIIBHUIITBI

JlepeBHi J1icOB1 MOPOIU MOISIOTH HA XBOWHI Ta JTUCTSHI.
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Xeotini nopoou maroms Pi3KO BUPAKEHI PIYHI KUIBISI, MPOCOYEHI CMOJIOO,
BOXKO TIAMAOThCS 3arHUBaHHIO. Y OyMIBHUIITBI XBOWHI TMOPOAW  OLIbIIE
BUKOPHUCTOBYIOTH JJIs1 KOHCTPYKIIIH, SIK1 IPU3HAUEH] HECTH HaBaHTAKCHHS.

CocHa Mae cepeaHio mibHicTs 470...500 kr/mM°, sapo Gypo-4epBOHOTO KO-
JH0PY, 3a00JIOHh KOBTOTO, MEXaHIYHI BJIACTHUBOCTI MIJBHINCHI. JlepeBMHA COCHH
CMOJIUCTA, BAXKO TiJMA€ThCS 3arHMBaHHIO. 3 HEl BHUTOTOBJISIIOTH KOHCTPYKTHBHI
€JIEMEHTHU, CTOJISIPHI BUPOOH, (haHepy TOIIO.

MoapuHa Harajaye CoCHy, ajie MUIbHIIIA 1 MIIHIIIA, Ma€ MiBUILICHY CTIMKICTh
IPOTH 3arHUBaHHSA. BUKOPUCTOBYIOTH JUISI TiPOTEXHIYHUX 1 MiA3EMHUX CIOPYI,
BUPOOHUIITBA IIITIAJ.

Aanus — 6e3sapoBa MOpoJa, MOPIBHAHO 3 IHIIUMHU XBOWHHUMHU TOPOJaMHU
MEHIIl CTidKa JI0 3arHWBaHHsS, TOMY 1ii HE 3aCTOCOBYIOTH Y BOJIOTHX YMOBax

eKCIUTyaTallii.

SAnuHa — mnopoda 13 CTUIJIOI0 JIEPEBHHOIO, BHUCOKOMIIIHA, ajie Malio-
CMOJIIHHCTA, JI€rKa. 3aCTOCOBYIOTh JJiA OydIBEIbHUX KOHCTPYKULIA Ta CTOJIIPHUX
BUPOOIB.

Keap — smpoBa mopoja, Mae HHU3BKY IIUIBHICTh, J100pe 0O0poOIIsiEThCH,

BUKOPUCTOBYETHCS JIJIsI CTOJISIPHUX BUPOOIB.

Jlucmauni nopoou, HalyacTilie BUKOPUCTOBYBaH1 y OymiBHUITBI — 1y0, OYK,
BlJIbXa, OCHKa, Oepesa, siceHb, JIUIIa, TOPIX.

JAy0 — siapoBa mopoja, sKa Ma€ BUCOKI MIIHICTh Ta TBEPIICTb. Sapo myda
TEMHO-0YpOro KoJbopy, 3a00J0Hb KOBTYBaTOTr0. Mae KpacuBy TEKCTypy Ta BUCOKY
CTIHKICTh 1O 3arHUBaHHS. 3aCTOCOBYIOTH [IJII BHUTOTOBJICHHS TApKETY, CTOJSPHUX
BHUPOOIB, MEOJIIB, HECYUHUX KOHCTPYKI[IH, Y MOCTOOY/yBaHHI.

Bepe3a — 3a0o00HHA MoOpoAa 3 TBEPHAOI, MIIHOIO, MIUIBHOK JIEPEBUHOIO
01J10r0 KOJIbOPY 3 pOXKEBUM BiATIHKOM. HecrTiiika 10 3arHuBaHHS. 3aCTOCOBYIOThH JJIsI
BUTOTOBJICHHS (haHEpH, TAPKETY, CTOJISIPHUX BUPOOIB, B OMOPSKYBATBHUX pOOOTAX.
OcoOnuBy IIHHICTE Ma€ Kapelibchbka Oepe3a 3 XapakTEepHOI, YK€ KpPaCHUBOIO
TEKCTYPOIO.

Binbxa — 3a0o050HHa M'sIKa 1MOpOJIa, HECTIMKA /IO 3arHUBAaHHS. 3aCTOCOBYIOTh
JUTSl BATOTOBJICHHS CTOJIIPHUX BUPOOIB Ta haHepHu.

Byk — cturnonepeBna nopona. [lepeBuna TBepja, uiiibHa, IpyXkKHA, OLIOTO 3
YEpPBOHMM BIATIHKOM KOJbOpPY, HECTIHKAa 10 3arHUBaHHS. 3acTOCOBYIOTh Jisi
BUTOTOBJICHHS MEOJIIB, CTOJIIPHUX BUPOOiB, MAPKETY.

Ocuka — 3a0o0Jl0OHHa TMOpOJa, JIeTKa, M'sSKa, 3€JIEHyBAaTOTO KOJBOPY.
3acTOCOBYIOTH ISl BATOTOBJIEHHS Tapy, (haHepH, LIEIH.

Slcenb — sApOBa MOPOJIa BUCOKOI MIITHOCTI 1 IIUIBHOCTI, IPY>KHA. Mae rapHy
TEeKCTYpy, CXWIbHA JO HIBUJIKOTO 3arHUBaHHS. 3aCTOCOBYIOTH JJIsi BUTOTOBJICHHS
OTIOPSKYBALHUX TIOKPHUTTIB, MEOJIIB, CTOJISIPHUX BUPOOIB.

Jluma — 3a0ojloHHa TIOpoja, M'AKa, JIerka, HeCTIWKa JI0 THHTTS.
BukopucToBYIOTH JIs1 BATOTOBJICHHS MeOITiB, (paHepH, TapH.

lopix — nepeBHHa TEMHO-KOPUYHEBOTO KOJIBOPY, Ma€ TapHy TEKCTYpY.
3aCTOCOBYIOTH ISl BATOTOBJICHHS JIEKOPATUBHOI (haHEpH, IITIOHY.
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4 24 ®I3UYHI BJACTHUBOCTI JAEPEBUHHU, Ii MEXAHIUHI
BJIACTUBOCTI

L . : 3.

Icmunna winouicms OyIb-SKOi IEPEBUHU B CepeaHBLOMY AOpiBHIOE 1,55 T/cM”;
cepeOHs: winbHicmyb 3aJKUTh BiJl TIOPOIU JIEPEBUHHM, ii OPUCTOCTI, YMOB POCTY 1
3aByK/M MeHIIa Hixk 1 r/cM’ (Tabr. 2.4).

Taomurg 2.4
Cepenni ¢i31K0-MeXaHi1uHI BIACTUBOCTI ACPEBUHU
['panun minHocTi, MIla
Cepenns Ha Ha CKOJIFOBAHHSI
[Topona | HIIBHICTB, | PO3TAT Ha CTHCK Ha
Kr/M° Y3I0BXK Y3/OBK BUTMH | pajiajgbHe | TAaHTCHITAJbHE
BOJIOKOH
BOJIOKOH
CocHa 500 100 48 85 7 7,5
Mopapuna 660 125 62 105 11,5 12,5
Slnuua 450 120 44 80 5 5
S 370 70 40 70 6 6,5
Jy0 700 130 58 106 8,5 10,5
byk 670 130 56 105 10 13
bepesa 630 125 55 110 8,5 11
Ocuka 480 120 42 78 6,2 8

Bonozcicmb — 3aranpHa KUIBKICTH BOJH, SIKa € B JICPEBUHI B JaHUH MOMEHT.
PO3pi3HAIOTH TITPOCKOMIYHY BOJIOTY, SIKa 3HAXOAUThCS B CTIHKAaX KIITHH, Ta
KanmuiipHy (BUIbHY) BOJIOTY, sIKa 3allOBHIOE MUKKIITHHHME mpocTip. Ilig wac
CYIIIHHS JIEPEBUHU CIIOYATKY BUCHUXAE KaIlJIspHA BOJIOTA, a TOTIM TITPOCKOIIYHA.

MakcumanbHy KUIBKICTh TIFPOCKOMIYHOI BOJIOTH y JEPEBHHI 3a BIACYTHOCTI
BUIBHOI HA3UBAETHCA TOYKOK HACHUYEHHS BOJIOKOH, a00 eparuyero 2iepoCKOni4HoCHii
(25...35 %). Bonoricte nepeBUHU 3MIHIOETHCS BHACIIOK TIFPOCKOMIYHOCTI. SKIIO
BOJIOTICTh 3MIHIOETHCSI BiJI HYJISl O TOUYKHM HACUUYCHHS BOJIOKOH a00, HaBIIaKH, BiJl
TOYKU HACHYCHHS BOJIOKOH JI0 HYJISA, 00’€M JIEPEBUHU 3MIHIOETHCS, 10 MPU3BOAUTH
0 po3byxanHsa a0 ycuxawHa Ti. YcuxaHHS 1 po30yXaHHS HEOJHAKOBI B PI3HHUX
HaIMpsIMKax: y TaHTeHI[laJbHOMY HampsaMKy — 6...12 %, y pamiansHomy — 3...6 %, a
B310B> BOJIOKOH — Bcroro 0,1...0,3 .

Bracniiok HEOIHAKOBOTO yCHXaHHS B PI3HUX HaNpsSMKaX BUHUKAE
orconobnenns nepesuHu. Lle sBuie cii BpaxoByBaTH, HAMPUKIIAJ, TP BU3HAYCHHI
HIMPUHMA JIOIIOK: Yepe3 T€ L0 LIMPOKI JIOMIKK AYXK4Ye MKOJIOOJISAThCS, HIK BY3bKI,
HIMPUHY JIOIIOK, 1110 3a3HAIOTH MiJ] Yac eKCIuTyaTallii HaBMepeMiHHOTO 3BOJIOKEHHS 1
BUCYIIYBaHHS, O00OMexyroTh 12 cm. IIlo0 3MeHIIMTH pPO3TPICKYBaHHS TOPUIB, iX
3a¢apOOBYIOTH CYMIIIIIIO BaIlHA 1 KJICHO.

3a BMICTOM BOJIOTH PO3pPI3HAIOTH AepeBUHY: ® = 0 % — cyxa; o = 12 % —
cTaHAapTHa BoJsoricte; ® = 8...12 % kimHaTHO-cyxa; ® = 15...20 % mnoBiTpsiHO -
cyxa; o = 35...100 % cBixke 3pybana; o = 100 % moxpa.
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Tennonposionicms NEPEBUHU 3aJSKHUTh B MOPOIH, HAMPSMKY BOJIOKOH Ta
Bosiorocti. Tak mpu Bosorocti 15 %: A =0,17...0,28 B1/(M°K) - Bmomnepek BOJIOKOH;
A =0,3...0,45 Bt/(Mm°K) — B3710BX BOJIOKOH.

MIilHICTh JEPEBUHU 3aJICKHUTHh Bi MOPOIHU, BOJOTOCTI, HASBHOCTI Je(EKTIB
tomo. Miynicms Ha cmuck BU3HAYAIOTh Y3JIOBXK Ta BIIONEPEK BOJIOKOH Ha 3pa3Kax
npu3max mepepizom 20x20 MM i 3aBaoBkkH 30 MM (puc. 2.4.1).

Puc. 2.4.1. 3pa3ok npu
BUIIPOOYBaHHI
JICPEBHHHU Ha CTHCK:

a — B 3JIOBX BOJIOKOH;
0 — momepeK BOJIOKOH.

['panuiro MiITHOCTI 3pa3KiB MepepaxoByOTh Ha BojoricTh 12 % 3a dhopmyroro:
R =R, [1 o (o - 12)],
ne Ri, — rpanuist mittHocTi ipu 12 %-# Bosorocti, Mlla;
R, — rpanuis MirtHOCTI Ipu  Bosiorocti ®, Mlla;
0. — IONPABOYHUIN KOE(DIIIEHT HA BOJIOTICTh PI3HUX MOPIJT JEPEBUHHU;
® — BOJIOTICTh JICPEBUHM Ha Yac BUMIPOOYyBaHHS, Y.
Miynicms na cmamuunull 6ueuH BU3HAYAIOTH HA 3pa3kax Oajioukax mepepizom
20%20 mm 1 3aBnoBxkku 300 mm (puc.2.4.2).

Puc. 2.4.2. Cxema
BUNPOOYBAHHS JIEPEBUHU
Ha BUTUH

Miynicmo Ha cxonrosarHs NEPEBUHU B3J0BK BOJOKOH CTaHOBUTH 3...13 MIla,
a monepex — y 3...4 pazu Buma. [lig yac BunpoOyBaHHs 10 3pa3Ka MPUKIAIAIOTH JBI
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PIBHI 1 TPOTHJIC)KHO HaIpaBJieHI CHJIM, SIKI BU3MBAIOTh PYWHYBAHHS B MapayieIbHUX
iM momHaM, BiIOyBaeThbes 3CyB. PO3pI3HSIOTH TpU BHIW BUIIPOOYBaHb HA 3CYB:
CKOJIFOBaHHS B3JI0BXK BOJIOKOH, CKOJIFOBaHHSI IOTIEPEK BOJIOKOH 1 Iepepi3yBaHHS
JIEPEBUHU TOMNEpeK BOJOKOH. CxeMu [ii CHII MpU IUX BUIPOOYBAHHSAX IMOKa3aH1 Ha

puc. 2.4.3.

Puc. 2.4. 3. Cxema
BUMPOOYBaHHS
JICpEBUHU Ha
CKOJIFOBAHHS:

a — CKOJIIOBaHHS
B3/I0BJK BOJIOKOH;

0 — CKOJIIOBaHHS
MOTIEPEK BOJIOKOH;

B — MIEepepi3yBaHHs
JIEPEBUHU TIOTIEPEK
BOJIOKOH; T — 3pa3oK
JIEPEBUHU TIPH
BUNPOOYBAaHHI HA
CKOJIFOBAaHHSI B3JIOBXK
BOJIOKOH.

Teepoicmev nepeBUHM Ha Topuio Ha 15..20 % Buma, HIX y pajiaibHOMy Ta
TaHTEHIIIaJTbHOMY HampsMKax. 3a TBEPAICTIO JEPEBUHY MOAUIAIOTH Ha: M Ky (COCHA,
ANMHA, SUMIS) 3 TopieBoto TBepaicTio 35..50 Mlla; meepdy (my6, rpab, siceHsb,
oepesa) 3 TopueBorw TBepxicTio 50...100 MIla; oyowce meepdy (caMmmT) — MOHAT
100 MlIla. BunpoOyBaHHs TpOBOASATH MO cXemi 300paxkeHid Ha puc. 2.4.4. [lns
BUNPOOYBAaHHS Ha TBEPAICTh BHUKOPHUCTOBYIOTH MPHUCTPIH, KU Mae MyaHCOH 3
miBchepUUHMM HAKOHEUHHKOM. MOro BAABMIOIOTh HA TIMOMHY pagiyca. Ilicms
BUMPOOYBAaHHS B JIEPEBUHI 3QJIUINAETHCA BIMIOWUTOK, TUIOMIA TMPOEKIi SKOTO TMpHU
yKasaHoMy pagiyci miBcdepr ckaagae 100 mMm®. TToKa3sHHKOM CTATHYHOI TBEPAOCT

3pazka, H/MM®, siBIis€TbCs 3yCHILIS, BITHECEHE /IO IT1€1 IUIOITI.
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o @ Puc. 2.4. 4. Cxema BUIIpoOyBaHHs
JIepEeBMHHU Ha TBEPAICTb: 1 — 3pa3ok
¥ 3 JIepEeBHHY; 2 — IyaHCOH.
2-J
...

T F——RA54

J7]
&)

4 25 BAJIM JEPEBUHA

Bagun nepeBuHM — 1€ BIAXWICHHS BiJ] HOPMaJIbHOI OyJOBU JICPEBUHHU,
NOpPYIIEHHS! 30BHINIHBOI (OpMH CTOBOypa JepeBa, pi3HI TOUIKOKEHHS Ta
3aXBOPIOBaHHS. Baau 3HWKYIOTh SKICTh JI€PEBUHHU, YTPYIHIOIOTH  OOpOOKY.
COpTHICTh JEPEBUHU BCTAHOBIIOIOTH 3 ypaxyBaHHSAM Baj. 3aJle)KHO BiJ MPUIHH
YTBOPCHHSI BaJy MOAUISIOTHCS HA TPYIW: CYYKH, TPIIIMHK, BaAu OYyJOBH JICPCBUHH,
Baqu ¢GopMu CTOBOypa, paHM, TMOIIKO/KEHHS KoMaxamu, Tpubamu, XiMIuyHI
3a0apBIICHHS.

Cyuok — 9acTHHA TUIKH, 1[0 MICTUTHLCS B JIEPEBUHI, BOHU YTPYAHIOIOTH OOPOOKY,
3HHKYIOTh MIIHICTh, OYBalOTh pPI3HUX BHJIIB: 3J0POBUM, 3IIMBHUM, BHUIATHUMH,
posranyxenuit (puc.2.5.1).

Puc. 2.5.1. Pi3H1 Buaun
CYUKIB:

a — 3I0pOBUH,

0 — BUITQIHMUIA,

B — 3IIIMBHUH,

I — PO3raixyKeHUN

Tpiwuru — 11€ pO3pYBH ACPEBUHU B3JI0BK BOJOKOH. PO3PI3HSIOTH TaKki TPIIIUHHU:
MImuK, 8i01ynuHa, MOpo3Hi Ta gcuxants (puc.2.5.2).
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Puc. 2.5.2. Buau tpimuH:

a, 6 — MITHK IIPOCTHH 1 CKJIaTHUI;
B, I — MOPO3Ha BIJIKpHUTA 1
3aKpUTA;

1, € — BIJUTyIIMHA KUTbIIEBA 1
YacTKOBA.

Bioxunenna 6i0 HopmanvHoi ¢opmu cmoebypa YTBOPIOIOTBCS — BHACTIIOK
MOTaHUX YMOB POCTY JiepeBa M KIIMaTUYHOTO BIUIMBY. JlO 1€l rpynu Baja HalIeXKaTh
30idcUCmicmy, 3aKOMeIUCmicmy, 08ANbHICMb, KpUU3Ha, HapocTu (puc.2.5.3).

Puc. 2.5.3 Biaxuneuns Big
HOpMaJIbHO1 (hopMH CTOBOYpA:

a — 301)KHUCTICTE;

0, B — 3aKOMEJIUCTICTh OKpYTJIa 1
pedpucTa; I, 1 — KpUBU3HA MPOCTA 1
CKJIaJHa.

Baou 6yoosu Oepesunu — Haxun 8010KOH, 3A8UNLKYBAMICIb, 3A8UMOK, KDEH,
npopicmsv, 3acMON0K, cyxobokicms TOImO (puc.2.5.4). 3aBUIBKYBATICTh - 3BHBHCTE
0e31a1He PO3MIIIIEHHS BOJIOKOH.

Puc. 2.5.4. Banu 6y10BY 1I€pEeBUHH:
a — HaXUJI BOJIOKOH;

0 — 3aBUJILKYBATICTb;

B — KPCH;

I — TIO/IBifiHA CEepIIeBUHA.

HeratuBHuii BIUIMB Ha SKICTh JIEPEBUHHU MAIOTh 2PUOHI 3a0apeieHHs mda
CHUIUZHA, A TAKOXK NOUWKOONCEHHS KOMAXAMU.
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d 2.6 IJISIXH HIIBUHIEHHS TOBI'OBIMHOCTI JEPEB’STHUX
KOHCTPYKIIN

OnHuM 13 3ac001B MiABUIIIEHHSI IOBITOBIYHOCTI JIEPEBUHM € ii CYIITIHHS.

Cywinna — 1Ue Tpolec BUIIJIEHHS BOJIOTHM 3 JepeBUHU. [Ipu 3HMDKEHHI
BOJIOTOCTI IMiIBUIIY€THCS MIIHICTh, 3H)KYETBCS CEPEAHS ITIIBHICTD.

Ilpupoone cyuriHHA JEpeBUHM BITOYBA€THCSI 3a PAaXyHOK aTMoc(epHOro
MOBITPSA, SIKE IITYYHO HE MIIrpiBaerbcs. [[lmyune CyIIIHHS BUKOPUCTOBYIOTH Y
CYIIMJIBHUX KaMmepax Ta3oM, TapsuuM TOBITPSIM, CTPYMOM BHCOKOi YacTOTH, Yy
rizpogoOHuX piguHax (30kpema, B merpoieymi). LITydHUM CyHIHHSIM 3HUXKYIOThH
BOJIOTICTh JepeBUHU 10 6...8 % 3a KOPOTKHH CTPOK, MOTO MOYKHA 3/IIMCHIOBATH B
OyIb-sIKy IOPY POKY.

3axucm  6i0 3aeHu6aHHs  3AINCHIOIOTH  KOHCTPYKTHBHHUMH  3aX0JlaMHU
3aro0iraHHs 3BOJIOKEHHIO — 130JIFOI0Th BiJl LIETJIH, OETOHY, KaMEHI0; pOOJISITh OTBOPH
JUTSI IPOBITPIOBAHHS; 3aXUIIAIOTH BiJl aTMOC(EPHUX OIaIiB.

3axXMIIarTh JEPEBUHY CIIOCOOOM MPOCOYCHHS CIEIiaIbHUMH XIMIYHUMU
pPEUYOBUHAMU gHmMUcCenmukamy. AHTACETITUKN — XIMIYHI PEUYOBUHH, SIKI CTBOPIOIOTH
YMOBHU JI€ HE pO3BHUBAIOTHCS TPUOHI CIOPU. AHTHCENTHKU TMOAUIAIOTHCSA Ha:
BOJIOPO3YMHHI — (TOPUJ HATPIIO, KpeMHEeDTOPUA HATPItO, MIHITPODEHOIST HATPIIO,
MIJTHUH KYyTOpOC; BOJOHEPO3YMHHI (MacisiHl) — KpEeo30TOBE 1 aHTpalleHOBa OJii,
Kpeo30T, KapOosIeH1yM, KaM’ STHOBYT1JIbHA CMOJIa TOIIIO.

MacnssHUCTI aHTUCENTHUKU HE 3aCTOCOBYIOTH JJII OOpPOOKM KOHCTPYKIIHN 3
JEPEBUHU BCEpPEIUHI MPUMIILIEHb, TOMY 110 BOHM MaroTh pi3kuil 3amax. [Ipote ix
MO>XKHA BUKOPHUCTOBYBATH JJIS Tajb, I, MOCTIB, TOMY III0 BOHH HE BUMUBAIOTHCS
BOJOI0. BOMOpO3YMHHMMH aHTHUCENTHKAMH TPOCOYYIOTh JEPEBUHY, ska He Oyje
3HaXOJIUTUCS Y BOJII.

3 BOAOPO3YMHHOTO aHTUCENTUKY, B SXKY40i peuoBUHU (OITyMy, TJIMHU TOWLIO) 1
HaMoBHIOBaYa (TOp(dy) BUTOTOBIISIOTH AHTUCENTHYHI MACTH.

AHTHCENTYIOTh KOHCTPYKIIT 1 BUpOOM 3 JEPEBUHHM PIZHUMH METOJIAMHU:
HAHECEHHSAM AHTHUCENTHKY, MOCIIIOBHUM MPOCOYYBAHHIM Yy XOJIOAHHMX 1 Tapsuaux
BaHHAX, IPOCOYYBAHHSM IT1]1 TUCKOM TOIIIO.

JlepeBuna — 11e roprounii matepian. [lod YHUKHYTH 3atimarHs, TIepeadadaroTh
KOHCTPYKTHBHI 3aXO0JId: BITAJISIIOTH IEPEB’siHI KOHCTPYKIIT BiJ] KEpeSl HarpiBaHHS,
BJIAIITOBYIOTh 3aXMCHI ()yTEPIBKHU 3 LIETJIH, OETOHY; MOKPUBAIOThH MIAPOM a30€CTOBUX
MarepiaiiB, IITYKaTypKH, MpOCOUylOTh anmunipeHamu  (dochar  amoHito,
CIpUYaHOKMCIIMUA aMOHii, Oypa, OOpHa KUCIOTa, XJIOPUCTUH LIMHK, CyJlb(paT aMOHIIO,
niaMoHii docdary).

Boruezaxucti pe4oBUHU TOTYIOTh Ha OCHOBI (DOCPOPHOKHUCIIOTO UM CipUaHOTO
amoHito, Oypu, OopHOoi kucinotu. Ilpm HarpiBaHHI BOHHM JIETKO TUIABJISATHCS 1
MEePEKPUBAIOTH JTOCTYIT KUCHIO a00 BUAUISIOTH Ta3M, AKI HE MIATPUMYIOTh TOPIHHS.
BuroTtoBnsitoTe BorHe3axucTi (papOu Ha OCHOBI PIAKOTO CKIy, MICKY, KpeWau Ta
MITMEHTY.

JlepeBuHy BiJ TIOMIKO/KEHHS KOMaxXxamMHu OOpOOJISIIOTh  [HCeKmuyuoamu
(MacnsiHUCTI  aHTHCENTHKH, KaM SHOBYT'UIbBHE Maciio, CJaHIEBe Macio 3
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neHtaxjaopdenosoM, xjaopodoc, Aeski ra3u). [X HAHOCATH y BUTIISAI €MYJIbCIH,
aepo30J1iB TOIIIO.

d 2.7 MATEPIAJIM 13 IEPEBUHUA

JlicomaTepianu OyBarOTh KPYTJIi i MHJISHI.

Kpyrai maTtepiaamn — 1e Bigpi3ku JepeB’sIHUX CTOBOYpIB 0€3 rijiok. 3anexHo
BiJl JiaMeTpa BEPXHBOTO MOMEPEYHHKA KPYIJI JicOMaTepialid pPO3MOAUIAIOTh Ha
KOJIOJIH, iITOBAPHHUK, KEPAMHU 1 KpsKi (Tadir. 2.7).

Konoou BUKOPUCTOBYIOTH JUIsl HECYYMX KOHCTPYKIIM OymiBenb, TiapoCHopy/,
JUIS TaJlb, MOCTIB, @ TaKOX NMUWJISTHUX MaTepiaiiB. 3a AepeKTaMu JEpPEBUHU KOJIOAU
HOJISIIOTh Ha TPU COPTH.

lliomosapnux, scepounu i Kpsaxici BAKOPUCTOBYIOTH JUIsl IOMOMIKHUX CIOPY/,
OTOpOXKI1 B CUIILCHKOTOCTIONAPCHKUX OYHIBISIX.

Iuasani marepiajim — 1€ MNOpPOAYKIIS 3 JEpPEeBUHHU, SKY JICTAIOTh
PO3NMIIOBAHHSM OY/IBEJIbBHUX KOJIOH Ha YyacTUHU. Jlo HUX HanexaTh Opycku, OpycH,
JIONIKH, IIITaJT, 00aToJH, TUIACTHHHU, YeTBEpTUHH (pHC. 2.7).

Tabmums 2.7

Martepianu 13 1epeBUHA

Ha3ga Po3mipu
— KoJ1oza d>14cm; L=3,5...6,5 M
— MIJITOBApPHUK 8...13 3...9
— JKepJInHa 3...7 3...9
— KpsIK >20 0,8...1,2
— IJIaCTHHA
— YBEpTKa
— JIOIIKA b/h>2 ;

h< 100 mm

— obarin
— Opycox b/h<2 b/h<2
— Opyc hmo 100 mm  h > 100 mm

4 2.8 BUPOBM 3 JIEPEBUHU

IInyHTOBaHI JOIKH MalTh Ha OJHIN OKpaill mnyHT (ma3), Ha JIpYrid —
rpebins (Buctym). Ile 3abesnedye miibHE 3’€IHaHHS JOIIOK MPH BIAIITYBaHHI
N1JJI0TH, IEPEropoioK (puc. 2.8 a).
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Jlo cTpyraHux NOroHHUX BHPOOIB HaJeKaTh IUIIHTYCH, TAJITEN1, TOPYYHI JJIs
TIePIT, HATMYHUKH, PO3KIIAJIKH, TTiIBIKOHHI JTOIITKH TOIIIO.
Bupo6u ajsi mapkeTHMX iJIOr TOAUISIOTh HA INITyYHWA Ta IIIUTOBHA
MapKeT, MapKeTHI JOIIKKU Ta Mo3aiuHuii mapkeT. [lapkeTHi BUpOOH BUTOTOBISIOTH 13
ny0a, siceHs, Oyka, KJIeHa.
® wmyyHuli napKkem — JIEPEB’sHI IUIAHKA 3 IIIMYHTOM 1 rpeOeHeM Ha OKpauIisix
(6=15118 mm; b = 30...60 mm; L = 150, 200, 250, 300, 400 mm);

® napkemui Oowky — PEUKUM 3 HaKIeeHUMU IIaHkamu b = 150...175 mm;
L=1,2.3,0m;0=25wmm;

® MO3aiuHUll napkem — Ma€ BUTIAJ KAJTUMa, HAOpaHOTO 3 MApPKETHUX IUIAHOK,
HAKJICEHUX Ha TMamip BOJOPO3YMHHUM KieeM. Posmipu mmrtiB - 400x400 1
600x600 MmMm;

® napkemui wumu — TU1aHKK Ha Opyckax 400x400 a6o 800%800 mm.

CroasipHi BUpoOM — BiKOHHI Ta JBEpHi OJOKH 13 3aIIOBHEHHSM, IEPETOPOIKU
Ta TaHeNl, IMATOBI ABEPi.

Puc. 2.8. Bupobu i3
JIEPEBUHM: a — JIOIIKH;
0 — ITYYHUH TapKeT;

B — IMAPKETHI IIUTH;

I — MO3aIYHUH MTAPKET;
1l — IOPYYHI1 JIs IEPUJL;
€ — rajTerl.

ByaiBeabHa ¢anepa — 1ie TUCTOBUI MaTepia, CKJICEHUM 3 3 uu OiIbIIIe mapiB
mmony, 6 = 1,5...18 mm, po3mipu 101525%2400 mm. [lepeBHUit 1MIMOH — TOHKI JIUCTU
JIEPEBUHU, SIKI OJIEPXKYIOTh JIYHICHHSM a0o0 CTpyraHHsIM KpspKiB, Iypok. Jluctu
PO3MINIYIOTh Tak, I[00 HaNpsSMKHA BOJOKOH CYMIKHUX JIMCTIB OyJIM B3a€EMHO
NepreHIUKYIIpHUMU. J{0BXKMHA JTUCTIB — A0 3 M, IUPUHA — JI0 2 M, TOBIIMHA — JI0
18 mm. danepa 3ae’KHO BiJl BUAY Kii€to OyBa€ MiABUIIEHO1, CEPEIHBOT Ta 0OMEKEHOT
BOJIOCTIMKOCTI.

JexopaTuBHa (paHepa — 11e 3BUUaiiHa KiieeHa daHepa, OOIUIIbOBAaHA IJ1IBKOIO
ab0 JeKOPaTUBHUM IANEPOM 3 MOJIIMEPHUM MOKPUTTSAM i3 CMOJ. [ BUKOPHCTOBYIOTH
JUTs1 OOJTMITIOBAHHS CTiH, TIEPETOPOJIOK, MEOIIB, IBEPEH.

BakesizoBana ¢ganepa i3 6epe30BOro MIMOHYy, BKPUTa CHHTETUYHOIO CMOJIOHO.
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[3 BiAXOAIB JE€pEBUHU BUTOTOBJSAIOTH AepeBOCTpYKkoBi mmautu (CII)
NPECyBaHHS JEPEBOCTPYKKOBHUX Mac 3 MOJIMEPHUMH CMOJaMHM; JEPEBOBOJOKHHUCTI
ity ([ABII) — mpecyBaHHS JepeBOBOJOKHUCTUX Mac 3 IOJIMEPHUMH CMOJIAMHU;
nemMeHTHO — crpyxkkoBl 1umtu (LICII) — ToHka JepeBHa CTpyXka 3
NOPTJIAHALIEMEHTOM; TUPCOBUI OETOH - THpCca XBOWHUX IMOpiJ 3 MICKOM, TpaBieM Ta
TJIMHOI0 YHM TPENeNoM; KOPOJIT — Kopa 3 MiHepaJIbHUMH B’SDKyYUMH; apOoiiT -
JICPEBHI BIIXOAU 3 MOPTIAHALIEMEHTOM; (IOpOJIT — TOHKA JEpEeBHA CTPYXKKa 3
NOPTJIAHAIEMEHTOM UM MarHe3laIbHUMHU B’SDKYYMMH; KCHUJIONIT — THpca 3
MarHe3iaJlbHUMU B’ SOKyYUMHU. BifbIl JeTalbHIile Tpo Il BUPOOH 13 JIEPEBUHHU B
nyHkTi 2.10.

4 2.9 BYAIBEJBbHI KOHCTPYKIII 3 JIEPEBUHU

3 METOIO MIJBUIIEHHS CTYNEHS 1HIYCTP1aIbHOCTI BUPOOIB HA IEpEBOOOPOOHUX
3aBo/Jax 1 KoMOIHaTax 3 JEPeBUHU BUTOTOBJSIOTH Pi3HI KOHCTPYKIII, fKi
JOCTABJISIIOTh Ha OyAiBEIbHUN MaillaHYuK B TOTOBOMY BUIJIsAL. Jlo HUX HalexaTh
Oanku, pepmu, apku, pamu, MaHesl TOKPUTTs, CTIHOBI maHeni (puc.2.9).

Puc. 2.9. byniBenbHi
KOHCTPYKIII 13
JIEPEBUHMU: a — Oalika
Ha Harejsx;

0 — Oasika 3 (anepu;
B — JoI11aTa 0aJka;

I — apKa KpyroBoro

5 - 122000, 12000, 18000 obpHucy;
a 1 1 — TPUKYTHA apKa;
€ — pamu;
€ — pepmu;
K — IIaHEJb
1 1 % MTOKPUTTS.

{= 12000 15000

L= 15000, F100a |'

——

JlepeB’siH1 €JIeMEHTH 3’€IHYyIOTh B KOHCTPYKIIi OoJITaMu, HarejsiMu,
HIMOHKaMHU a00 3a JOTIOMOTOI0 CHHTETUYHHX KJICTB.

Posmipu 1 Buau nepeB’sSHUX KOHCTPYKIIM MOXKHAa 3HAaWTH B Karajuosi
OyAiBEIbHUX KOHCTPYKIIIi.
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4 2.10 PALIIOHAJIBHE BUKOPUCTAHHS JIICHUX MATEPIAJIIB, iX
EKOHOMISAA. KOMIUVIEKCHE BHMKOPUCTAHHSA JIEPEBUHU 1
BIAXOAIB AEPEBOOBPOBKHA

Bennka KiIbKICTh BIIXOMIB YTBOPIOETHCS HA BCIX CTaAisX 3arOTOBJICHHS Ta
nepepoOKy JEpEeBUHM.

Tupca — HaWOUIBII MacoOB1 BIJXOAM JICONMWISHHA Ta JEPEBO IEPEPOOKHU.
Opakuiiauid ckimaa i1 3ajJeXuTh BiJ crocoOy ojep)KaHHS W mepeOdyBae B Mekax
0,2...10,0 mm. YacTouku, menmri 3a (0,2 MM, CTAaHOBJIATH AepeBHE OopomHo. HacumHa
IYCTHHA CYXO0i COCHOBOI THPCH KpymHicTio 1...3 MM craroButs 100...120 kr/n’.

Texniuna wena — MPOAYKT TEPBUHHOTO APIOHEHHS KYCKOBUX BIAXOMIB Ta
HEJII0BOI IEPEBUHU, IPU3HAYEHOI JIJIs1 IEPEPOOKHU Ha APIOHAK, CTPY>KKY UM BOJIOKHA.
[lemy oaepky0Th Ha AUCKOBUX YU OapaOaHHUX MAIlIMHAX, a APIOHSIK Ta CTPYXKKY —
13 IenH 3a TOTIOMOTOI0 MOJIOTKOBHX MIIMHIB Ta CTPY>KKOBHX BepcTariB. Bomokuucrty
Macy OAEpKYyHOTh 13 Ienu B AediOparopax. BUKOPUCTOBYIOTh TaKOX OIYyOMHY —
BIJIXOJIU TIepepOoOKU yOOBOT €EKCTPAKTHOI CHPOBUHU.

Cinbcbk020cn00apcvKi  8i0X00U POCAUHHO20 NOXO00MCeHHs — 1€ BIIXOIU
MEePBUHHOT TepepoOKku cTebsia KOHOIUI Ta JIbOHY (KOCTpHIs), ApiOHEHHI cTebia
06aBoBHuKyY Tomio. Ilicis momaTkoBoro npiOHeHHSt abo 0e3 mepepoOKH Il BIAXOAU
BUKOPUCTOBYIOTh SIK 3allOBHIOBaYl [Jisi MaTepiajiB Ha OCHOBI MIHEpaJIbHUX Ta
NOJIMEPHUX B’sKyunX. Ha OCHOBI IMX 3alOBHIOBaYiB 1 MIHEPATBHUX B’ SKYUYHX
(mepeBaxHO Ha MOPTJIAHIAIEMEHTI) BUTOTOBISIOTH JIETKUW O€TOH — apobonim.
3anoBHIOBaYl JJIsi HBOTO TMOMEPEIHBO OOpPOOJISIIOTH PO3YMHAMU MIHEpali3aTopa.
Dibponim — aHANOTIYHUN apOOoIITY MaTepial Ha CIelialbHO MPUTOTOBIEHIN CTPYXKII
(mepeBHIil 1epcTi), a Kcunolim — Ha OCHOBI TUPCH. YcCl LI Marepiaad MOXHa
BUKOPHUCTATH SIK TETUIOI30JISIIIIHI Ta KOHCTPYKIIIIHO — TEIUIO130IS1I1HH].

3aBAsSKM 3aCTOCYBaHHIO TMOJIMEPHUX B SKYUYHX MOXKIMBOCTI BUKOPHUCTaHHS
JIEPEBHUX BIAXOAIB 3pOCTalOTh. 30KpeMa 3HAYHOIO TMOIIMPEHHS HAOyBalOTh KIIEEHI
JiepeB’siH1 KOHCTPYKIIIi Ta JeTajli, BATOTOBJICHI HA BUCOKOMIITHUX MOJIMEPHUX KIICSX.
JlepeBOCTPYKKOBI IUTUTH BUTOTOBJISIIOTH TapsSiyvM TPECYBaHHSIM MOAPIOHEHOT
JEPeBUHU 3 J100aBKOIO CHHTETUYHUX TMIOJIMEPIB, aHAJOTIYHI  MaTepiaiu
BUTOTOBIISTFOTH HA OCHOBI THPCH.

Ha ocHOBI Jneskux BIAXOJIB JEPEBUHM MOXHA OJIepKaTu maTepianu 0e3
3aCTOCYBaHHS CIELIATBHUX B’SDKYUYUX 32 PaXyHOK OOpOOKM MPH BUCOKUX THCKaxX Ta
TeMIiepaTypax (1epeBOBOJIOKHUCTI MIUTH, ACPEBHI MIIACTUKH TOUIO).

Hanispabpukaru Ta BUpPOOM 3 AepeBUHM. /lepesocmpyrckoei naumu
(/ICII) — 1ue TIUTKOBUM Marepiaj, BUTOTOBJICHUW TapsiuuM TMPECyBaHHIM
JIEPEBOCTPYKKOBUX Mac, SIKI MICTATh y CBOEMY CKJIaJi MOJiMepHI cMoiu. JlepeBHy
CTPYXKY, SIKa € OCHOBHUM 32 MAacOK) KOMIIOHEHTOM, OJIEPKYIOTh 3 HEKOHIHUIIMHOT
JIEPEBUHU JINCTSIHUX Ta XBOWHUX MOPiA. 3B’SI3yIOUOI0 PEUOBHMHOIO € KapOaMiJiHI Ta
dbenonpHI MoJiMepHi cMoyi. Pazom 3 HUMHU 710 CKJIaay Macu BBOJSATH aHTHUCENITHKH,
aHTuripenu Ta rigpodoodizaropu. [lomimMep pa3oM 3 aHTUCENTUKAMU, AaHTUIIPEHAMU
Ta TiApodobizaTopaMu TOTYIOTh Y BUIJISAI BOAHOI eMyJibcli. OCTaHHIO B KIJIBKOCTI
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15..20 % pno Macu cyxoi CTPYXKH HAHOCATh IIiJI THUCKOM Ha Oe3lepepBHO
nepeMillyBaHy B KaMepi 3MilllyBaHHsI CTPYKKY. [IpocodeHy aepeBoCTpyKKOBY Macy
GbopMyIOTh METOJIOM TIpecyBaHHS 4M ekcTpysii. [IpecyBanusa cumoro 2,0...2,5 Mlla
BUKOHYIOTH Tpu Temmeparypi 140...160 °C mix aBoma cTajieBUMH CTpiukamu. I3
npeca BUXOJIUTh HETIEpEpBHA CTPIUKa, SIKY PO3PI3yIOTh TUCKOBUMU MUJIaMHU Ha TUTUTH
MOTPIOHUX PO3MIPIB.

[Tmutu JICIT BUKOPUCTOBYIOTH JIJIsl BIAIUTYBAHHS MiAJIOT, OOJIHUIFOBAHHS CTiH
Ta TIEPETOPOIOK, BUTOTOBJICHHS ABEPHUX MOJIOTEH, BOYTOBAaHUX MEOJIIB TOIIIO.

/Jlepesosonoknucmi naumu (/[BII) BUTrOTOBIISIOTH TapsyuM IPECYBaHHAM
JICPEBOBOJIOKHUCTOI MacH, IO MICTHTh SK 3B’S3Ky MOJIIMEPHI CMOJH. SIK OCHOBHY
cupoBuHy s BurotosieHHs JIBII BUKOpHMCTOBYIOTH BiIXOAU JICOPO3pOOOK Ta
IEepPeBOOOPOOHOT TPOMHUCIOBOCTI Y BUIIIAI HEKOHAMIIIMHOTO 00amoiry, IIernH,
OOpI3KiB 13 JIEPEBUHH TMEPEBAXHO XBOMHUX TOpPIJ. 3B’S3YIOUMMH PEUYOBUHAMH €
MOJIIMEPHI cMOJU (eHoIPOopMabIAETIHOI Tpynu. JlepeBHY CUPOBUHY B PYOMIBHUX
MallliHaX TMEePeTBOPIOIOTh Ha MIEMy, SKy Jalli MiJIal0Th MPOIAPIOBAHHIO IPHU
HAJUIUIIKOBOMY THCKY W Temmepatypi 150...155 °C. PosmapeHy i po3M sKIIEHY
IIENy pO3MYILIYIOTh HA OKpeMI BOJIOKHA. 3B’A3yI0uy Macy 3 (heHonpopMalIbaeT1THUX
noiimepiB (4.5 % mo macu cyxoi JEpeBHHH), AHTHUIIPEHIB, AHTHCENTHKIB Ta
ripo¢o6i3aTopiB y BUIIISAI BOAHOI €MYJIbCIi 3MINIYIOTHh 13 JI€PEBOBOJOKHUCTOIO
Macolo y 3MillyBajJbHUX OaceiiHax. Onepxkany macy (GopMyrOTh 1 00€3BOJHIOIOTH Ha
ciTyacTux crpiukax. O0e3BOHEHUN KUJIUM PIXKYTh Ha (pOopMaTH 3aJaHUX PO3MIpIB.
dopMaTy BKJIAJAOTh HAa MIIKIAIHI METAJEBl JIUCTU U MPECYIOTh MPU MUTOMOMY
tucky 5,5 Mlla #1 Temnepatypi 200...210 °C. Ilicias npecyBaHHs iX YOTHpPU TOJWHU
BUTPUMYIOTh B aKJIIMaTU3aLIMHUX KaMmepax, MICIAS 4YOro po3pi3yloTh Ha JIMCTU
3aJIaHUX PO3MIPIB.

[Tnutn [IBII BUKOpUCTOBYIOTH SIK OOJMITIOBAIBHUM Ta TETIO130JISIIINHII
Martepian s CTIH 1 CTeldb y BHYTPINIHIX MNPUMINIEHHAX. BOHU MOXyTh OyTH
odakTypeHi MOJIMEPHUMH IUIIBKAMU, TEKCTYPHUM IariepoM, JEPEBHUM IIIIMOHOM YU
3adapOoBaHni yakodpapOoBuMu cymimamu. L{i mmMTH BUIYCKAarOTh HAMIBTBEPIAUMH,
TBEPJIUMU YK HAJITBEPIUMHU.

Hemenmno — cmpysyckosi naumu (I[CII) — ue BenukopopMaTHUN MIITHUN
JUCTOBUM MaTepiay, KU BUPOOJSAIOTH 13 CHELIaJbHO BUTOTOBJIEHOI TOHKOI
CTPYXKHU, MOPTJIAHJILIEMEHTY Ta XIMIYHHMX J100aBOK — MiHEpami3aTopiB. K IepeBHY
CUPOBHHY 3aCTOCOBYIOTh TOHKO MIPHY JAEPEBUHY XBOWMHMX MOPIJ: SUIMHU, SUTMI YU
COCHHM, a TaKOX BIJIXOJU JICOMWISIHHS — oOaronu Ta pedku. Y BupoOHuUITBI [[CII
MO>KHA BUKOPUCTOBYBATHU 1 JIEPEBUHY 3 JUCTSHUX TMOPiJ, MPOTE MIIHICTh MaTepiary
npu 1poMy 3HWKYeThesl Ha 10...15 %. BuxopucroByBaHa i1 BUPOOHHIITBA TLIIUT
nepeBruHa Mae OyTH OOKOpOBaHA ¥ BUTPUMaHa MPH JOJATHIN TeMIlepaTypi HE MEHII
SK TPU MICALl 3 METOI0 3MEHIIEHHS BMICTY BOJOPO3YMHHHUX LYKPIiB, TaK 3BAHUX
“IIEMEHTHUX OTPYT”, K1 HETaTUBHO BILUIMBAIOTh HA IIEMEHT. TEeXHOJIOTTYHUHN TpoIIieC
BupoOHuiTBa L{CII Maii>ke MOBHICTIO aBTOMATU30BaHU M.

[leMEHTHO — CTPYXKOBi TUIUTH HaleXaTh [0 TPYNH BaKKOCIAIMMUX
MaTepianiB MiABUIIEHOI 010CTIMKOCTI, MOPIBHAHO JIETKO OOPOOISIOTHCS MUIISTHHSIM,
(pesepyBaHHAM, CBEPATIHHAM, KPIIIATLCA [BAXAMHU. [X MOKHa 3a(apOoByBaTH,
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OOKJICIOBATH IITMIOHOM, MOJIMEPHUMH ILTIBKaMU Ta Kepamikoro. [IpuzHavyaroTecs ams
BJIAIITYBaHHS IMaHENEel Ta MEperopojoK, IUIUT TOKPUTTIB, E€JIEMEHTIB IiJBICHUX
CTEJIb, TIJIJIOT, OTOPO’K JIOJKIN, T1BIKOHHKMX JOIIOK TOIIIO.

Tupcosuii 6emon BUPOOIAIOTH 3 BUKOPUCTAHHAM OPTraHIYHUX (THpPCa XBOMHUX
mopig) Ta MiHEpaJbHUX (MICOK YM TpaBiil) HAMOBHIOBAYiB, MOPTIAHAIIEMEHTY 1
MIHEpaJIbHUX 100aBOK (TJiMHA, Tpenen). IlepeMinnyroTs BiJ1030BaHI KOMIIOHEHTH B
OeToHO3MilllyBayaXx MNPUMYCOBOrO  TepemilryBaHHs.  Hailikpamii — pe3ysibTaTu
OJICPXKYIOTh TPU BHUKOpPUCTaHHI Tupcu Opakmiid 1,5..5,0 mMMm. ['yctmHa OeToHy
900...1200 kr/M°, MiUHICTB TPH CTHCKY MiC/ISL TPHMICSYHOTO BHTPHMYBAHHS
0,8...2,8 MIIa. TupcoBuii 66TOH BUKOPUCTOBYIOTh K TEPMOI3OJSAILINHUN MaTepian y
TpyOOIIpOBOJaX, fK YTEIUTIOBAY Yy TMEPEKPUTTAX 1 SAK CTIHOBMMA Marepian y
MaJIOTIOBEPXOBOMY JTOMOOY/TyBaHHI.

Koponim BUTOTOBISIOTH 13 KOPU 3 BUKOPUCTAHHSM MIHEPAIbHUX B’ SKYUHX.
Minnicte koponity Ha rinci 1,5..2,0 MIla, na uementi — 3,0...3,5 Mlla,
teronpoBigHicte  0,14..0,16  Bt/(M'K).  KopomiT  BHKOPHUCTOBYIOTH Y
MaJjoMOBEPXOBOMY OYAIBHMUILITBI JUJIl BJIAIITYBaHHS HECYYMX BHYTpPIIIHIX Ta
30BHIIIHIX €JIEMEHTIB CTiH, K YTEIUIIOBA4Y MPU OMOPSHKEHHI CTIH 1 MIAJIOT, TPH
OyIBHUIITBI CKJIJ(IB, TOPTOBHX IMaB1JIbHOHIB, BACTABOYHHUX 3aJIiB TOIIIO.

Apbonim — 1e pI3HOBHUJ JIETKOTO OETOHY, HANOBHIOBAYEM Y SIKOMY €
o0poOJIeHI MiHEpali3aTOpoM JIEpeBHI BIAXOAW W TOpTIaHIALEMeHT. Bigxoau
JICOMMIBHOTO Ta JIEPEBOOOPOOHOr0 BUPOOHUIITB (JIEPEBHUHA COCHU, SITUHU, SUTUII,
oepesu, BUIbXH, Oyka, qy0a) mepepoOIsitoTh Ha IIEMy, a MOTIM Ha KOPOTKY CTPY>KKY
(npoOneHky). I3 KyCKOBUX BIIXO/IB Ha CTPY>KKOBUX BEPCTaTaX OJECPKYIOTh CTPYKKY
(moBxwuna 2...20, ToBmuHa He Ounbiie sk 0,1 mMm). HamoBHIOBaY 13 JepeBUHM HAae
apOOJITy JIETKOCTi, XOpOIIMH TEIMao- Ta 3BYKOI3OJSALIAHUX BJIACTUBOCTEH,
MOBITPONPOHUKHOCTI, @ IEMEHT — MILIHOCTI, BOrHe- Ta OlocTiiKocTi. Benuki Terio-
Ta BOJIOTO MICTKICTbh 320€3ME€UyI0Th XOPOUTY PETYJIAIII0 TEMIOBOJIOIOBOIO PEXKUMY B
OPUMILICHHSAX, SKI 332 YMOBU TMPOXXKHUBAHHS TMPUPIBHIOOTHCA N0 JAEPEB’SHUX.
3MaTHICTh YTPUMYBAaTH IOypynud W UBSIXH, MOXJIMBICTb OOpOOKH pI3HUMU
IHCTpyMEHTaMH  30UIBIIYIOTH HOTO TepeBard TMepea  IHIIMMH  CTIHOBUMU
MaTepiagami.

Dioponim mae cTabiIbHI (PI3MKO-MEXaHIYHI BJIACTUBOCTI M BHUCOKI SIKOCTI
noBepxHi. MOro 3acTOCOBYIOTh SIK JEKOPAaTMBHMI Ta aKyCTUUYHMH MaTtepian s
1301511111 CTiH Ta MEPEKPUTTIB.

Buxianai matepianu 1yisi BUpOOHUIITBA IIEMEHTHOTO (h10poJIiTY — TOHKA JIepEBHA
CTpYyKKa 1 moptiaHaueMmeHT. JlosxuHa crpyxku 1..5 mMm, toBmmHa 0,2...0,5 mm.
Jlis MeKopaTWUBHMX Ta aKyCTHYHHUX TOTPeO BUKOPHUCTOBYIOTH BY3BKY CTPYXKKY 3
BEJIUKUM J1aMETPOM 3aKpyTKa, ISl 130Jslii — IUpIly W MeHmoro aiamerpa. Sk
CUpPOBMHA HAWUIpUAATHINII BIIXOAU XBOWHOI jJepeBUHU. [Ipu BHKOpHUCTaHHI
MarHe3iaibHuX B SDKYYMX 3aMICTh TMOPTJIAHIIIEMEHTY MOXHA 3aCTOCOBYBATH
JIEPEBUHY JTUCTSHUX MOPII.

Kcunonim onepxyrmTh 13 Marfe3iaib-HOTO B’SDKY4Or0, THPCH, PO3IUUHY
XJIOpUAy MarHito ryctuHoro 1,14...1,24 r/em® Ta mirmentis. Kewmomit
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BUKOPHCTOBYIOTh JII1 BJIAINITYBaHHS IJIOT Y OJKUTJIIOBUX, TIPOMAJChKHX Ta
BUPOOHUYUX OY/IBIISX, B AKUX IIJjIora HE 3a3HA€ MOCTIMHOTO 3BOJIOKCHHS.

d 2.11 CYYACHI MATEPIAJIM I3 IEPEBUHHU

CydacHUW acCOpPTHUMEHT TMAapKEeTHUX MaTepialiiB JAyXe PpI3HOMaHITHUM:
MITYYHUNA, HIUTOBUMN, TAPKETHA JOIIKA, MAPKET 13 MAaCUBY, XyJI0XKHIH, KOXKHA 13 IIUX
TPyl Ma€ CBOIO JOBEPIICHICTh 1 HEIOJIKH, 1 BHOIp MOKYIILIB SKOiCb KOHKPETHOT
3aJIeKUTD, MO-TIEPIIIE, Bil PYHKIIIOHATBHUX 1 IEKOPATUBHUX SKOCTEH, a MO-Ipyre Bij
(h1HAHCOBHX MOJIMBOCTEH 3aKa3HHUKA.

barato xTo aymae, mo OUTBII BCHOIO IO CHPABKHBOTO MAapKETy CXO0Xa
MapKeTHa JOomIKa (K TpaBWIO TPbOXIIAPOBA), SIKA CKIAAAEThCS 13 CKICEHHX
JepeB’sTHUX OpycKiB 1 mpupogHoro mmoHy. KOHCTpykKiisi JOIIKKM Mae Take
po3TalryBaHHs IIapiB, SKE HpOTI/IIIi€ HaTypaJbHOMY PYyXy JIepeBUHU 1 30epirae 3
yacoM momnepeaHid o00’eM 1 ¢opmy BupoOy. Take TOKPUTTS BIAPI3HAETHCA
MPOCTOTOI0 YKJIAIKH 1 JTOCHTh BHCOKOIO €CTETHYHICTIO. AJie MpPO TEepMiH HOTO
JIOBTOBIYHOCTI € 0arato CyINepeuyHOCTeW, SK cepela CIEIialicTiB Tak 1 cepen
MOKYTIIIIB.

sMacuBHa” migjora 3a ¢opMOIO 1 MOHT@XEM Harajaye IMTYYHHUH MapKeT, 3a
BUKJIFOYEHHSM TOTO, 1110 HOT0 AeTalll BAKOHAHI 13 I[UIbHOI IEPEBUHH, 1 BIAPIZHAIOTHCS
oinpmmmMu po3mipamu (mosxuHa 600...2500 mMm, mmpuna — 65...200 mm). Leit Bun
MapKETHOT MPOAYKIlT Ma€ BUCOKI EKCIUTyaTalliiiHl SIKOCTI 1 € HaWBUINYKaHIIIUM 1
€JIETaHTHUM.

HaiiGiabp11 BaXKKUM B BUTOTOBJICHHI, 1 HAMIOPOKYUM 13 YCIX BUIIB MAPKETY €
xynoxHiii mapker (puc. 2.11.1). Bin sBise co0010 EKCKIIIO3MBHI JAM3alHEPCHKI
pilIeHHS, SKi, JASKYIOYM PI3HOMAHITHOCTI ()OpM, KOJIbOPIB 1 BapiaHTIB BUKOHAHHS,
JO3BOJISIIOTH  (DaHTa3yBaTH 1 PO3POONIIOBATH YHIKaIbHI CTWIbHI 1HTEp epu. llpu
NPOEKTYBaHHI MAaTIOHKIB XYAOXKHBOTO TAPKETy BUKOPHUCTOBYIOTHCS JECSTKH
PI3HOMaHITHHUX TOPIJT AEPEBUHMU, K1 HAAAIOTh TOKPUTTIO HENOBTOPHOTO BUTJISITY.

VYkpaiHcbke J1epeBooOpoOHEe BUPOOHUIITBO B OCTaHHI POKU HAOPasio BEIUKHUX 1
cepiio3HuX 00epTiB, Tomy Maixe 80 % pUHKOBOI MapKETHOI MPOJYKLII CKIAJal0Th
ChOTOJH1 BUPOOU BITUYUZHSIHUX MAUCTPIB.

B cydacHOMy OymiBHUIITBI HIMPOKOTO BUKOPUCTAaHHS HaOyiauM BUPOOM i3
npodku. [IpoOkoro Ha3MBaeThCs Kopa MPOOKOBOTO ayOa, sika KOXHI 9 pokiB
3HIMAETHCS BPYUHY, 0€3 HAHECEHHS TOIIKO/KEHb KPOHI 1y0a, Tak sK 1Ty0 BIATBOPIOE
KOpPY Ha MPOTA31 BChOT'0 KUTTEBOTO LIUKITY IEPEBA.
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Puc.2.11.1. XynoxHiit napket

Iokpurrss 1Js  cTiH Ha OCHOBI HarypanbHOi npooku DEKWALL
JlexopaTuBHI IJIMTKU 13 CIPECOBAHOI 0€3 100aBKH KJICOYMX PEYOBHH, HATYPAIbHOI
pOOKHU, MOKPUTOI 3 JUILOBOI CTOPOHU IIAPOM JIEKOPATUBHOI'O MPOOKOBOIO ILIOHY.

Posmipu: 300x600x3 mMm. IInuTkr  MarTh BHCOKI  TEIUIOI3OJISIIHI,
3BYKOI30JIAI[1H{HI BJIACTUBOCTI, aHTUCTATUYHICTh, BJIACTHUBICTh HE NMPUTATYBATH IIWJI,

AHTHUKOHJICHCAIlIMHI BIIACTHBOCTI, 3aXHUCT B1J TpuOKa, CTIMKICTh A0 Jii XIMIYHUX
PEYOBHH, BIACTUBICTh 3HIKYBATU (DOH pajlialliiHUX BUIIPOMIHIOBAaHb, T1T1€HIYHICTD,
BJIACTUBICTHHE BIIUTYBAaTU PIAUHU 1 Ta3u. BHKOPUCTOBYIOTH TUIUTKH IS
OTIOPSI/KEHHS CTIH 1 CTEN1 PI3HUX MPUMIIIEHB: KUTIOBUX, AIMIHICTPATUBHUX.

Moxkpurrss aas mipor Ha ocHoBi HarypaneHoi TpoOku [IPOCORK,
WICANDERS. JlekopatuBHi TJIMTKH 13 cHOpecoBaHoi 0e3 J00aBKH —KJIICHOUYHMX
PEYOBHMH, HATYpalIbHOI MPOOKU 1 MAIOTh TEKCTYPY HAaTypaJibHOI MPOOKK ab0 LIHHHUX
NOpiJl JE€PEeBUHU, 3 JEKOPAaTUBHUM NoQapOyBaHHAM ab0 PUCYHKOM, HAHECEHUM
criocobom mosikorpadii. BunmyckaroTs B BUIJIS/II IUIMTOK a0o0 ,,MJIaBalOYUX MijIor”.
3axucHEe TMOKPUTTS — aKpWJIOBUM Jlak a00 OCOOJMBO MIIHUN ~“MEIUYHHUA’ BIiHII.
Posmipu: mmuToxk 300%300%3,2; 900x150%3,2; mmr — 900x185%x9,0 mm. [lus
BJIAIITYBAHHS MIJIOT PI3HUX MPHUMIIICHB: )KUTIOBUX, aIMIHICTPATHBHHX.

Bonsiniiini maHeni 13 arjgoMepoBaHOi HATypalbHOI MPOOKKM — TMAaHEII,
BUTOTOBJICHI 13 KOpHU MTpoOKoBOro ayda. CupoBuHA MOAPIOHIOETHCS B TPAHYIIH, TIOTIM
MPECYEThC B OJIOKM MpU BHUCOKIM Temmeparypi 0e3 M00aBKM KIICHOUMX PEUOBHH.
[ToTim 6510kM po3pizaroTh Ha T, Po3mipu mmut 1000%x500%10...300 mMm. Cepenns
migsHicts 110...130 kr/m°, Termomposimmicts — 0,031....0,04 Br/(M.K), rpammms
MminHocTi Ha ctuck — 200...250 MIla, Temnieparypa Buxkopuctanus Big -200 °C no
+110 °C, BuCOKa CTeMiHb MAPONPOHUKHOCTI, AHTUCTATUYHICTh, XIMIYHA 1HEPTHICTD,
YHIKaJIbHa JJOBIOBIYHICTh. BUKOPUCTOBYIOTH JJisi TEIJIO130JIALII1 CTiH, J1axiB, TOPUII,
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MIJJIOT, BIKOH; [IJI1 BJAIITYBaHHA TEMIIEpATypHUX IIBIB Ha TIAPOTEXHIYHUX
CHOpy/Aax, aepoJapoMax, J0porax; s 3BYKOI30JSIIl OyIiBeNb; IS aKyCTHYHOI
KOPEKITli MPUMIIIECHB; ISl BIOPO130JIAIlli TEXHOJIOTIYHUX 00'EKTIB 1 00Ia HAHHS.

Harypaabuuii Jginoseym MARMORETTE BuroroBnserbcsi Ha OCHOBI
JBHSHOTO Macia, IpoOKH, TePEBHOI CMOJIH, JUKT'yTa. PymoHHUIT MaTepian: muypuHa —
200 cwm, goexkuHa — 30 M, ToBmmHA — 2...3,8 MM. JliHomeym mae OGakTepuluIHI
BJIACTHBOCTI, BHCOKY CTIHKICTb /O CTUpaHHs, pPI3HOMaHITHICTh BIATIHKIB,
AHTUCTATUYHUM, CTIMKUN 10 OLIBIIOCTI MOOYTOBHX XIMIKaTiB. 3aCTOCOBYIOTH IS
BJIAIITYBaHHS MiJIOTH.

[[Iupoke pO3MOBCIOKEHHS 71l BJAIITYBAHHA IMIJJIOr OTPUMAaB JiaMiHAT.
Baromi apryMmeHTH Ha KOPUCTD JIaMiHATa: BUCOKA CTIHKICTh 10 HABAaHTaKEHB 1 TUCKY,
Ha JlaMiHaTlI He 30upaeThcsa Opya 1 IIKIMBI OakTepii; HEUYTIIMBUUA JI0 BIUIUBY
CBITJIa, BHUTOTOBJICHUW 3 BIJHOBJICHUX BHUJIB HATYpPaJIbHOI CHPOBHUHHU, BAXKO
3aMaAIIOEThCS; CTIMKMM TPOTHM 3HOLIYBAaHHSA W THUCKY; BIAMIHHA [IYMO130JISIIIS;
ONTHUMAJbHO MPUAATHUN ISl YKIAJaHHS Ha MAJIOTaX 3 ONAJEHHSM. €KOJOTIYHO
YUCTUHM CKJIaJ MaTepiaiiB, HEUYTIMBICTh 10 YJAbTpadloieTy W CHUrapeTHHX OIIKIB,
MO>KJIUBICTh 0araTopa3oBOro 3acCTOCYBaHHsS, JIETKICTb B 0OCIIyroByBaHHi. bararo
pi3HEX (ipM 3aiiMarOThCSl BUTOTOBIICHHAM i YKJIaJaHHAM JiaMiHaTy. oro cTpykTypa
noi10Ha 31 CTPYKTYpOIO MapKETHOI IOIIKK: 11e OaraTomapoBuii MaTepiai (caMa Ha3Ba
- B1JI aHIIICBKOTO ,,0araromapoBuii”). OCHOBa MOro — naHesb 13 NepeTepTol B MU
JI0 CTaHy KpHUCTaji3ailii MpecoBaHOl AEPEBUHU. 3HU3Y B JJaMIHATI BOJIOTOCTIHKHI 1Iap
1 IIyMOIOIVIMHANIbHA MIAKIaKa. 3BEpXy — JACKOPATUBHHUM Iap 3 MAaJIOHKOM 1
3aXMCHOIO CMOJIOTO (Bi]1 i1 SIKOCTI 3aJICKHTh 3HOCOCTIMKICTD JJaMiHATY).

Hamnpuknan, (puc.2.11.2) naminatr KOSCHE cknamaerbes 13 40TUPHOX MIAPIB,
Kl € TapaHTOM MIIIHOCTI ¥ HEMOBTOPHOI sKocTi. Ha BepxHIW ImMap MOKPUTTA
HAHOCHUTHCS OCOOJIMBO MiITHA 3aXWCHA IUTIBKA, IO HAaJa€ JIAMIHIPOBaHIM IMi1J1031
3HOCO-, CBITO- 1 TEPMOCTIMKICTh, & TaKOXX MEXaHIYHY MILHICTb. Y CHOJYYEHHI 13
PUBAOJIMBUM JAEKOPATUBHUM IIAPOM — MaepoM 3 HAHECEHUM MAIIOHKOM, 110 IMITY€
HaTypaJIbHUW TapKeT 3 sIKOi 3aBroJHO TOPOJM JAepeBa. 3axucHa W JeKOpaTUBHA
IJTIBKA CTAHOBJIATH 3HOCOCTIWKY MOBEPXHIO jJamiHata. CepeHii map CKIIaJaeThCs 3
BHUCOKOYIIUJIBHEHOI M1J TUCKOM JI€PEBUHHO-BOJIOKHUCTOI MmiuuTH. CepenHiil map €
HecyunM. Ha HWKHIO CTOpOHY HECy4yoi IUIMTH HAHOCUTBCS CTaOLII3yIOUnid
BOJIOTO3aXUCTHUM IIap, IO BUKOHYE 1Bl (YHKII: ToO-Tiepiie, HE Ja€ BOJIO31
OPOHUKHYTH YCEPEAMHY IUIMTH; MO-Apyre, YpIBHOBaXY€ 3TrHHAIOYY HANpyry B
OCHOBI, III0 HE Ja€ KOJIOOMTHUCS BCIil MaHe.

Puc. 2.11.2. JTamirar KOSCHE.
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3 KOXHHMM pOKOM 3amacd JUIOBOI MacHUBHOI JEepeBUHUM B YKpaiHi
3MEHIIYIOThCS. 30UTbIIEHHS MOTped y OyAiBeIbHHUX MUoOMaTepiaiax 1 MiJBUIICHHS
BUMOT JI0 HUX POOUTH MEPIIOYEPrOBUM 3aBJAHHS IMOIIYKY HOBHX MaTepialiB, siki O
e(eKTHBHO 3aMiHIOBaIW icHyI0oul. OHUM 3 TaKMX MaTepialliB € KJIe€Hi IIMOHOBI
oaakm (puc. 2.11.3). Ile HOBHII BHCOKOSKICHHA KOMIIO3HUIIIHHMM MaTtepial 3
JEPEBUHH, YHIKATbHI BIACTUBOCTI SKOTO JTIO3BOJISIOTH BIAHECTH HOTO 10 OY/IIBEITEHUX
MaTepialiiB 3aBTPAIIHBOTO JTHS.

Puc. 2.11.3 Kiteeni mmoHoOBI
OaJIKu.

[[TapyBaTa CTpyKTypa IIMOHOBUX OaJOK POOUTH iX MIIHUMH 1 JTOBFOBIYHUMH,
TOMY IO A€(PEKTH OKPEMHUX IIAPIB IIIOHY, SIKI 3HHKYIOTh MIIIHICTh, PO3MOAIAIOTHCS
B TOBIIMHI IIapiB TakK, IO IiX BIUIMB Ha MIIHICTh KIHIIEBOIO IPOAYKTY IYyXKe
He3HauHui. (OCHOBHI  XapaKTEPUCTHUKA KOHCTPYKLIMHMX OajoK: JOMyCTUMI
Hanpyxenns (MIla) na 3run —.18, Ha 3cyB —1,7, xoedimient npyxHocti — 10,0.
VYHIKaNbHOIO MepeBaroio Juisi OyAiBETbHUKIB € BUIBHHM BHOIp PO3MIPIB IIMOHOBHX
oanok (mmpuHa — 100...1200 mMm; pomxkumHa — 2500...25000 mMM; TOBIIMHA —
19...75 ™M), WUTICHICTP KOHCTPYKIII 1 MOXEXKOCTIUKICTE. KpiM 1pOro icHye
MO>KJIUBICTh HaJIaHHA HEOOXITHOTO €CTETHYHOTO BUIJISINY IIJISXOM BHKOPUCTAHHS
JICPEBUHHU Kpauloi sIKOCT1 y JIUI[bOBOMY IIapi.

A

B2 E HIKABO

... Ilig gac pecraBpariii ctapoBunHoi O6amtu B Xy (Kurtait) Oynu Haiineni
6ambykoBi uBsxu. Ix ,Bik” nepesumye 1000 pokis. CraponaBHi apXiTeKTOpH
BUKOPUCTOBYBAJIM LIBSAXU JJIS1 3aKPITUICHHS IITYKATYPHOI JPAHKHU.

3a 4OTHUPHU THUCSYOJITTS JI0 3acHyBaHHs BeHerii Ha ogHOMy 13 03ep
MICKOBCHKOT 3€MJIl ICHyBajla 1HIIA ,JepeB’ssHa Beneuis”. Jlepe’siHi mani npuOIn3HO
TPETHOTO THUCSYOJITTS JO HAIIOi €pu CAYXKWIM (PyHAaAaMEHTaMHu OyJiBelb, IO
HaraJyBaju BeJIMue3Hi mnTamuHi rHi3ga. Topd, 11 1 Boga Tak jgo0pe ix
3aKOHCEpBYBaJa, 110 TENEp BOHM BUIJIAJAIOTH TaK, HEHAue HEUI0JIaBHO OOTecaHi
KaM’SIHOIO COKHPOIO.
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... I'poOHUIIl 13 SUTMHU B €TUNETCHKUX Mipamigax 30eperjucs Ha MpoTs3i
4 000 pokis.

... B xin111 Mmunynoro ctomTTs B MmicTi [landinosi Oyna 30y/1oBaHa MeUeTh, sIKa
SBIIsE COOOI0 YHIKANbHUN apXITEKTypHUH MaM’sSTHUK. ByJiBis cTBOpeHa 13 JepeBa
0e3 €eqUHOTO LBsIXa 1 CKOOU.

... HaitGinpmra nepes’stHa Oyaiis moOymoBana B 1928 pori B Beni (ABctpis).
Ha cmopymkeHHst JepeB’sTHOTO TiraHty, SKui ,,iorymHyB” 240 BaroHiB JIiCHHX
MaTrepialliB, IMIUIO TPOXH OuIbIIe TPhOX MicsIiB. IIpakTudHe ySABJICHHS IIPO
HE3BUYAWHY €MHICTh OYAiBI1 Jaj0 BJAIITOBAaHE B HBOMY IIICS 3aBEPIICHHS
OyJIIBHUIITBA aBCTPO I'ePMaHCBhKE CIIBOUYE CBATO, SAKE 310pajio mij OgHUM J1axoM 35
THUCSIY BUKOHABIIIB XOPOBOTO CITIBY 140 THCSY ClTyXadyiB.

SnoHchbKl manepoBi OyAMHKH BXE€ JAaBHO MepecTai OYyTH MpeaMETOM
HACMIIOK B eBporediB. [Ipaktuka mokazana, mo HabaraTo ,,ipueMHIIIE” OyTH
3aBAJICHUMM 111 4ac 3€MJIETPYCY MMANepoBOIO CTIHOIO, HIXK LETJISHOIO.

... [Tamp B €BpoIIl CTaB 3aiiMaTH MMOYECHE MICLE B PSAAY CAMHUX PI3HOMAaHITHUX
OyniBenbHUX MarepianiB. Ha rorocinaBCcbkOMy 3aBOJA1 BHITYCKalOTh ,,lIall€pPOBI
OyIUHKH, a TOUHIIIE NTaHENl, OCHOBA SIKUX CKJIAJA€eThes 13 manepy. s ocHoBa sBiisie
co00I0 MmamnepoBy PEHIITKY 3 MIECTUTPAHHUMHU YapyHKaMu ( MOAIOHO OJKOJIMHUM
cTuibHUKaM). Ha oOMIB1 CTOPOHHU PENIITKY HAKIICIOIOTHCA IJTACTUHU 13 alIIOMIHII0 200
THIIIOTO JIETKOTO 1 MIITHOTO MaTepialy.

... JltomuHa B IPOJIOBAK CBOTO KUTTS BUTpadae Ha MeOi, OyAIBHUIITBO JKUTIIA,
MAJIMBO 1 1HIII MOTPeOU CTIIBKU JEPEBUHU, CKIIIbKH fae i jic 13 300 nepes.

IIMTAHHA 111 CAMOIIEPEBIPKHN

3 SIKHX €JIEMEHTIB CKJIQJIa€ThCs IepeBUHA?

Sk moauAeTbCs [epeBUHA 32 BOJIOTICTIO?

Ha3BiTh cTaHAapTHY BOJIOTICTH I€PEBUHH.

[TepenivuiTh OCHOBHI BaJu JICPECBUHHU.

Ski aHTHCENTUKH CIiJ BHUKOPHCTOBYBAaTH JJII 3aXHCTy BiJ 3arHUBaHHS
JepeB’STHUX KOHCTPYKIIIH, 1110 3HAXOAATHCS Y 3eMJIi?

6. SIki aHTHCENTHUKH CIiJi BUKOPHUCTOBYBATH IS 3aXHCTYy BiJ 3arHUBaHHS
KOHCTPYKIIH, sIKI HE OyIyTh 3BOJIOKYBATUCA B MPOIIEC] €KCILTyaTalii?

gk owdE

7. SIx BUnpoOOBYIOTh NE€PEBUHY HA MILIHICTh?
8. JSIxi OCHOBHI BUPOOU 1 KOHCTPYKIIii BUTOTOBJISIOTH 3 IEPEBUHU?
9. Bu3HayuTH BOJIOTICTh JAEPEBUHH, SIKIIO Maca 3pa3ka B CyXOMY CTaHl O T, a 'y

MOKpoMmy 7 T. Slka 1e nepeBrHa 3a BOJIOTICTIO?

10.Bu3HaunTH TPAHUIIO MIITHOCTI HAa CTUCK B3/I0BXK BOJIOKOH, SIKIIIO TIPH3Ma
po3mipoMm 20x20%30 MM BuTpruMasa HapanTaxxenHus 32000 H.

11.Bu3HAUMTH TPAHMITIO MIITHOCTI B TTONEPEK BOJIOKOH, SKIIO IMPHU3Ma PO3MIpOM
30%x20%20 mM BuTpumMana HaBantaxenus 4800 H.
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TECTI/I®

afTe BUINOBI/II HA NUTAHHA TECTIB

1l 1. (cuposuna, ucomoei1eHHs1)

I. Ykaxith, Ky JepeBUHY Kpallle 3aCTOCYBATH IS BUTOTOBJICHHS OYiBETbHUX
BUPOOIB 1 KOHCTPYKIIH?
1) cocna; 2) TwC; 3) Oyk; 4) siceHb.
II. SIxa nepeBuHa Kparie miaiiae 1151 BATOTOBJICHHS TapKeTy?
1) smuHa;  2) THC; 3) ny0; 4) nwra.
II1. JInst BUrotoBieHHs (paHnepu yacTilie 3aCTOCOBYIOTb...
1) Oyk; 2) ocuka; 3) THC; 4) smuHAa.
IV. 3 sikux enemMeHTIB CKIIaaeThCs JTaMiHaT?
1) mapkeTHI IUTAHKKA HAKJICEH] HA Tarip;
2) 3axHCHa IUTIBKa, IEPEBOBOJIOKHKUCTA IJIMTA, BOJIOTO3aXUCTHUH 1Iap;
3) npecoBaHa mpoOKa, MITOH, JIaK.
V. Sk BurortomisieTbes panepa?
1) ckIerOBaHHS JICKIJIBKOX IAPiB JYIICHOTO IINOHY;
2) TpecyBaHHs JCKUIBLKOX IIapiB Mamnepy;
3) mpecyBaHHS IEPEBHOT TUPCH 3 TIOJIMEPOM.
VI. [alite Ha3By Marepially, SSKUi BUTOTOBJIEHUX 3 TOHKOTO IIMOHY, MPOCOYEHOTO 1
CKJICEHOTO MOJIIMEpamMHu.
1) namiHaT;
2) JIepeBHOIIAPYBATI IIACTUKH;
3) 1epeBOCTPYKKOBI TUINTH;
4) 1epeBOBOJIOKHUCTI IUINTH.
VII. SIkmo mimra BUTOTOBJIEHA 3 AEPEBHOI CTPYXKKHU W MOPTIAHALEMEHTY, TO BOHA
Ma€ Ha3By...
1) dibpouriT; 2) apbounir; 3) 1epeBOCTPYKKOBI TUIUTH.
VIII. 3 yoro BUrOTOBISAIOTH apOOIT?
1) ToHKa epeBHA CTPYXKKA 1 MOPTIIAHAIIEMEHT;
2) THpca i MarHesiajgbHa B’sDKyda peYOBHHA,;
3) KopoTka CcTpyXKa moBxkHHOW 20 MM 00poOJcHa MiHEpaTi3aTOPOM Ta
MIHEpaIbHI B’ SKYYl.
[X. Ilicng 3MimryBaHHsI Mar"e3iaibHOl B’ sDKY40i pEYOBHUHHU, TUPCH, XJIOPUAY MarHiro
OJIEPKYIOTh MaTepiall, KU Ma€ Ha3BYy...
1) kcunomit; 2) ¢idbpouit; 3) apoourit; 4) namiHar.
X. SIky mopoay BUKOPUCTAETE JJIsi BUTOTOBIICHHS JIEPEB’ STHUX TMaJb?
1) smuua;  2) cocHa;  3) MOJpHHa, 4) Gepe3a.
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11.2. (6racmuseocmi)

[. Busnaure rpaHuIlio MIIIHOCTI Ha CTUCK, AKIIO MpY BUMPOOYBaHHI HA CTUCK B3JIOBX
BOJIOKOH CTaHJAPTHHM 3pa30K 3pyiiHOBaHO HaBaHTakeHHsIM 40 xH.
1) 40 MIla; 2) 80 MIla; 3) 100 MIIa; 4) 20 MIla.
II. Ckinbku MOXHA HaBaHTAXUTH COCHOBUX OpyckiB mepepizom 140x200 mm,
3aBIOBXKKHM 4 M Ha 5" TOHHUI aBTOMOOG1IB?
1) 74 mTykw; 2) 740 mTyK; 3) 60 mrykx;  4) 600 mTyk.
III. Buznaute BOJOTICTH JEPEBHHHM, SIKIIO Maca BHCyIIeHOTO 3pa3ka 50T, a maca
BoJI0ro 60 .
1)20%; 2)50%; 3)5 %; 4) 2 %.
[V. SIka BOJIOTICTh IepEBUHH BBAXKAETHCS CTAHIAPTHOIO?
1)15%; 2)12%; 3) 5 %; 4) 25 %.
V. YoMy TOpIBHIOE ICTHHA TYCTHUHA ACPEBUHU?
1) 2.5 r/em’; )1 4r/em®,  3)155r/em®  4) 1,9 riem’,
VI. ki cranmapTHi po3mipH 3paska aepeBuHu (axBxh), 110 BUMPOOOBYIOTh HA CTUCK
IIONIEPEK BOJIOKOH?
1) 20%20%30 mm;
2) 30x20%20 MmM;
3) 30x30%20 mm;
VII. Haiikpaie nepeBrHa nparroe. ..
1) mpu CTHUCKY y3IOBK BOJIOKOH;
2) TIpU CTUCKY BIIOTIEPEK BOJIOKOH;
3) npwu 3ruHi;
4) mpu po3TATY Y3I0BXK BOJIOKOH.
VIII. HalimMeH1ily MIITHICTb I€PEBUHA BUTPUMYE...
1) mpu cKoJIOBaHHI; 2) TIPH 3THHI; 3) IPH PO3TATY; 4) MPU CTUCKY.
IX. fIka BOJIOTICTh KIMHATHO-CYXO1 AEPEBUHU?
1) 15...20 %; 2) 8...13 %; 3) 35...100 %; 4)5...20 %.
X. Slkmio BonoricTe AepeBuHH OLbIie 35% TO 1€ OYIe. ..
1) KiMHaTHO-CyXa,
2) TIOBITPSIHO CyXa,
3) cBike 3py0OaHa;
4) Mokpa.

I g

11 3. (pozmipu)

[. SIxy Ha3By Mae KpyTauil Marepian giaMmeTpom 15 cM 1 JOBKUHOIO 4 M?

1) kos04a; 2) MATOBAPHMK; 3) KEpAWHA, 4) KpsiK.
I1. SIxmo niametp BepxHbOTO Moniepeunrka 10 cm, a qoxuna 4 M, TO 11€ Oye...
1) xonona;
2) MiITOBApPHHK;
3) skepanHa,;

4) KpsiK.
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1. Axmro mmpuna nuiomatepiany 120 mm, ToBmmHa 140 MM, TO 11€ Oy €. ..

’ 1) Opycok;
7 7 2) Gpyc;
124 {\Eﬁ‘i 3) momika;

14 4) oOarri.
IV. Ha3BiTh sxuii 11e Oyie nusioMarepiai, Skiio ToBmuyHa 60 MM, a mupuHa 80 Mm?
1) Opycok;
2) 6pyc;
3) moiika;
4) oOarti.
V. Sxuit nunomarepian mae ToBimHy A0 100 MM, a mupuHy OUIBIIY 3a MOTPIMHY
TOBIIUHY?
1) Opycok;
2) opyc; 211/
3) JIOIIKA,; REERRIRRFERY. Zin
4) obarmi. 2
VI. Sxuii matepian 300paxeHuil Ha pUCYHKY?
1) nmoika HEOOpi3HA;

2) obari;
3) norika oOpi3Ha;

4) opyc.
VII. SIx01 TOBIIMHN BUTOTOBJISIOTE JOIIKY JUIS 1UI0T?
1) 28...36 mwm;
2) 38...46 mm;
3) 18...26 mmM;
4)1,5...18 mm.

VIII. Skmo nosxkuna nepeB’stHoro BupoOy 400 mMm, mmpuHa 60 MM, a TOBIIMHA
15 MM TO 11€ OYy1IE...

1) nmomika;

2) TapkeTHa IJIaHKa;

3) mapkeTHa JIOIIKa;

4) mapKeTHWI IIuT.
IX. Sxmro geper’stHuil Garatomaposuiit Matepian Mae noBxuny 1200...1300 mwm,
mpuny 190...200 MM, ToBIIMHY 7...8 MM TO 11€ OYIIE. ..

1) mapkeTHa JOIIKa,

2) JIOIIKa;

3) namiHar
X. Slxa Moxe 0yTu ToBIIMHA aHepu?

1) 1,5...1,8 mm;

2) 18...26 mm;

3) 28...36 MMm;

4) 1...1,5 mm.
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I1.4. ( zacmocyearrist)

[. SIxi KoHCTPYKIIT 300pakeHi Ha pUCYHKaX?

3HailaiTh MpaBUIbHY Ha3BY KOKHOI KOHCTPYKIIT (BIIMOBIHICTD Y MMO3HAYEHHUX ).
1) depma;

2) Oajka jomiaTa;

3) Oanku Ha Harejsx;
4) TpUKyTHA apka,

5) pama.

II. SIxi BupoOu 13 AepeBa 300pakeH1 Ha PUCYHKaX?

1. 1) mapkeTHa IJIaHKa;
2) IIMyHTOBaHI JIOIIKH;
3) ranTens;

2. 4) HaJUYHUK;
5) nopyd4cHs.

3.
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11.5.( 36epicarrst)

[. JIns 3aXUCTy NepEeBUHU BiJ 3aTHUBAHHS 3aCTOCOBYIOT...
1) iHCeKTHIIUIN;
2) aHTHCETITUKH;
3) aHTHIIpEHN.
II. BuGepiTe HeoOX1AHUI MaTepial AJIsd 3aXUCTY JIepeB’ THUX Malb BiJ] 3arHUBAHHS.
1) ¢Topua HATpiIO;
2) aMOHIl;
3) Kpeo30ToBe MacIo.
III. JIo BOIOPO3YMHHUX aHTHUCETITHKIB BITHOCSATD?
1) ¢Topua HaTpiiO;
2) Kpeo3oT;
3) aHTpaIeHOBE MAcCIIO.
IV. AaTHCeNTHYHI TTACTH CKIIQJTAFOTHCS 3 TAKKX KOMIIOHCHTIB:
1) Gitym, Topd, pTOpHIT HATPIIO;
2) Kpeo3oT, 0iTyM;
3) Oitym, Oypa, GTOpHI HATPIIO.
V. BubepiTh MaTepial /i 3aXUCTY I€PEBUHU BiJl BOTHIO. ..
1) piake CKJ10, ITICOK, ITIFMEHT;
2) oOitym, Topd, GTopua HATPIIO;
3) Kpeo3oT.
VI. lllo 3aCTOCOBYIOTH JJIsl 3aXUCTY JACPEBUHU Bl BOTHIO?
1) aHTUCENTHKH;
2) aHTHUIIPEHHU;
3) IHCEKTHIIUIM.
VII. AHTunipenn rotTyroTh Ha OCHOBI...
1) uemeHTy;
2) OiTymy;
3) Oypm.
VIII. [lo Take Moaudikaliist AepeBUHU?
1) mpocouyBaHHS OJTIMEPOM;
2) TpOCOYyBaHHS [IEMEHTHUM MOJIOKOM;
3) npocouyBaHHS OITYMOM;
[X. [Ins1 3aXUCTy ASPEBUHU BiJ] KOMaX 3aCTOCOBYIOTb...
1) kaM’SIHOBYT1JIbHE MACJIO;
2) CTHpPOI;
3) ¢dropun HaTpiro.
X. Jlourku mijiory KUTIOBOTO OYMHKY MoYaau rHUTU. Bam aii?
1) 3HsTH KOIIKK i 00pOOUTH (PTOPUIOM HATPIIO;
2) 3HSTHU IOUIKH i 00pOOUTH OITyMOM;
3) 3HATH JOILIKH 1 00POOHTH XJIOPODHOCOM .
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1l. 7. (xapaxmepHi IOOMOCIL)

[. SIxi mopoku nepeBUHH 300pakeH1 Ha MaTFOHKAX ?

1. 1) MITHK;
2) BiITyNHHA,;
3) cyd4oK;
2. 4) HaxWII BOJIOKOH;
5) 3aBUIIBKYBATICTh;
6) kpeH;
7) TIONBIMHHN CTPUKCHB;
3. 8) 301KHCTICTb;
i 9) 3aKOMENHCTICTB;
L 10) kpuBH3HA;
11) Mopo3Ha TpillKHA.
4.
5.
6.
7.
8.
9.

10.
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Tema 3. IIPUPO/JTHI KAM’AHI MATEPIAJIH

d 3.1 MOXOIKEHHS TA KJIACUPIKALIA INPCHKUX MMOPILJT

[TpuponHi kam’sHI MaTepialid OJEPKYIOTh 13 TIPCHKUX MOPiJ MEXaHIYHOIO
nepepoOKoko, HE 3MIHIOIOUH 1XH1 BIaCTUBOCTI.
TIipcoki nopoou — 1ue MiHepaani MacH, sKi YTBOPIOIOTb 3€MHY KOpY 1
CKJIaJJal0ThCsl 3 OJTHOrO abo KUIbKOX MiHepaniB. Minepanu — OI[HOPIILHI 3a Oy/10BOIO,

XIMIYHUM CKJI1aaoM, (blBI/II-IHI/IMI/I BJIACTHUBOCTAMMU KpI/ICTaJ'H‘-IHl PCIOBUHU,

YTBOPUITUCS B TIPUPOJIi B PE3YJIbTATI (PI3UKO-XIMIYHUX MPOIIECIB.

I'ipceki mopoau 3acTOCOBYIOTH Y OYMIBHUIITBI 3 TIMOOKOI JaBHUHH, PO IO
CBIYATh MaM'sITKA apXiTekTypu. Haltuacriiie iXx BUKOPUCTOBYIOTh SIK CUPOBHHY JIJIS
oJIep>KaHHS B'SDKYYMX PEYOBHH Ta MITYYHUX KaM'SSHUX MaTepiaiiB. 3aJIe)KHO BiJl yMOB
YTBOPEHHS TiPChKi MOPOJIHA PO3MOAUISIFOTh Ha TpH rpynH (Tadsm. 3.1).

SIK1

Tabmums 3.1
Krnacudikaris ripcbKux nopig
BnBepx$eH1, abo . OcaoBi (BTopuHHIi) MeTtamoppiuni
MarmMaTu4Hi (IepBUHHI) L
. Y naMkoBi MexaHiuHi XimiyHit  |OpraHoreHHi (BHO3MiHEHI)
MacusH1 . . P
BYJIKaHIYHI BIIKJIa1 ocaau BIJIKJIAN
I'nubunni: Cunki: Cunki: Kapoonammni: @imozenni: Bueepiceni:
IPaHIT BYJKaHIYHUNA  [JIMHA JT1aTOMIT THENC
CIEHIT MO MICOK BaITHSK Tpemnen Ocaoosi:
JOpUT BYJIKQHIYHUN  TpaBiii . |OmoOKa CJIaHIN
. : BaITHSIKOBUI ..
rabpo MICOK meOiHb v 3002enni .  \Mapmyp
nemsa Kpeiia KBapIUT
Bunumi: |3uemenmosani: 3yuemenmoeani: Mepreib BaITHSK -
nopdip BYJIKAHIYHUN | TICKOBUK; JIOJIOMIT YepernalHuK
niadas Ty} KOHIJIOMEpaT  MarHe3uT
0a3zambT  |Tpac Opexuis Cynvhamni:
Tpaxit rine
JIITapuT aHTI1APHUT
Oaput

MarmaTuuHi yTBOPUIUCS W pe3ysIbTaTi 0XOJIOKEHHS BOTHSHO-PIJIKOI MarMH.

3a yMOBaMHU OXOJIO/KEHHS MAaCMBHI MarMaTU4HI1 MOPOJIU MOIUIAIOTh HA 2IUOUHHI, TIIO
YTBOPUJIUCS B TOBILI 3¢MHOT KOPH 1 MalOTh PIBHOMIPHO-KPUCTaIIYHy Oy/JI0BY, BUCOKY
HIUTBHICTB, MIIHICTh, MOPO3OCTIMKICTh, Ta 6uIuUMi, SIKI YTBOPWIMCS HA TOBEPXHI
3emuti. BHacmiok akKTUBHOT'O T'a30BUJIICHHS MOXJIMBA 3HAYHA IMOPHUCTICTh BHIIMTHX
1opij, 10 BU3HAYAE BIACTUBOCTI, MIPOTHIICKHI TTIMOMHHUM TopoAaM. Yiamkosi
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NOpOAY YTBOPWUIIMCH 13 JaBW, sKa OyJla BHUKMHYTa Ha IMOBEPXHIO 3€MJl MIpH
BUBEP)KEHHI BYJIKaHIB.

OcanoBi Mopo M yTBOPUIIUCS BHACIIIOK pyHHYBaHHS MArMaTUYHUX TOPIJT 1]
J€I0 30BHIMIHIX yMOB a00 BIAKIAIEHHS PI3HUX pedyoBHH. ToMy 0cCazoBi TipChKi
MOPOY TOJUISIOTh HA MeXaHIuHi 6I0KIA0U, XIMIYHI 0CAOU Ta OpP2aHO2eHHI 8IOKIAOU.
BracTuBOCTI Ta CTPYKTYypa 0CaIO0BUX MOPII Ty’KE PI3SHOMAHITHI.

Metamopgiuni mTopoau YTBOPWIHCS 3 BHUBEPKCHHX (MarMaTWUYHUX) 1
0Ca/IOBUX MOPIJI BHACIIIOK JOBTOTPUBAJIOI Jii pi3HUX (PaKTOPIB.

4 3.2 BIIOMOCTI ITPO MIHEPAJIU

VY npuponi 3Haineno nonan 2500 mMiHepaniB, ajie B YTBOPEHHI TPChKUX MOPIJT
oepe ydacth Onu3pko 50. bBidbIIicTe MOPOAOYTBOPIOBAJIBLHUX MiHEpaAIiB Mae
KpUCTaIiuHy OyAoBY, iHII — aMOp(HY. BIacTUBOCTI TipChKUX MOPIJ 3aJiekKaTh Bij
XIMIYHOTO CKJIa/y 1 BIACTUBOCTEH MiHEpaIiB.

HaiiOinpm nommpeHuM € keéapy (KpuctamuHuid kpeMmHeseM) Si0, TBepaicTh —
7, p=2,65 r/em®, Ry 10 2000 MITa, Temmeparypa miasnenss — 1710 °C.

llonvosi wnamu — 1€ amMOMOCUJIIKATH Kalilo, KaJbLiio, HATPilO. PO3pi3HAIOTH
OpTOKJIa3, IUIariokiasu: aianoiT, aHoptut. TBepaictb — 6, pm=2,5...2,7 r/em’,
R.;= 120...170 MIla, temnepatypa mnasienss — 1170...1550 °C.

Cnroou — BOJIIHI aTFOMOCHITIKATH TBepaicTio 2...3, p =2,7..3,2 r/em’. I3 comon
BIJIOMUI MYCKOBIT (Ip030pa ciito/1a), 610TUT (YOpHA CITt0/1a), BEPMUKYIIT (OpOH30BO-
YKOBTA CJII0/1a), 00'€M SIKOTO MPHU HArpiBaHHI 30UIBIIYETHCS 10 25 pasiB.

Kaoninim — BOIHUH CHIIKAT atioMiHio, TBepmicts — 1 i p =2,7 r/em®, koxip
OUTHH.

Kaneyum — CaCOg; TBepmicts — 3, p =2,7 r/em’, xomip Ginuit Ta cipwii,
YTBOPIOE 0CAJI0BI T1PCHKI TOPOJIH.

Maenesum — MgCOg; tBepaicts — 4; pm= 3 r/cM’.

Jlonomim — CaCO3-MgCOg; TBepmicts — 4, pm= 3 r/em’.

Tinc — CaS0,4-2H,0; TBepicTs — 2, pm= 2,3 T/cM®, Kodtip Gimwil.

bapum — BaSOy; TBepaicts — 3.5, p = 4,5 r/em’,

Kopyno — A1,0; tBepmicts — 9, p = 4 r/em’,

4 3.3 XAPAKTEPUCTHUKA TA 3ACTOCYBAHHSI B BY IIBHUIITBI
I'TPCBKHUX HHOPIJA

["anmy3p 3acToCcyBaHHS TIPCHKHX TMOPIA 3aJ€KUTh B IXHIX BIACTHBOCTEH, SIKi
BH3HAUYAIOTHCS OYJJ0BOIO Ta YMOBAMHU YTBOPEHHSI TPCHKUX MOPII.

BuBep:keHi ripchbki mopoam XapakTepU3YIOTbCS BHCOKOKO MIUIBHICTIO,
MOPO30CTIAKICTIO, MIITHICTIO.

['muOuHHI Ta BUIMTI BUBEPKEHI MOPOIU MAIOTh CIUIBHUM XIMIYHUN CKIIAJ, aje
BIJIPI3HAIOTHCS CTPYKTYPOIO.

I'panim cxnanaerses 3 kBapiyy (20...40 %), nonsoBux mmariB (40...70 %),
cmonu (5...10 %) Ta TeMHO3abapBICHHX MiHepamiB; pm= 2700 Kr/M°, MOpHCTICTH —
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1o 1,5 %, mopozocriikicts — moHas 200 mukmi, R, = 100...250 MIla. Komip rpanity
3aJIeKUTD BiJl KOJILOPY MOJIBOBOTO MIMATY 1 MOXKe OyTH JOCUTH Pi3HOMaHITHUM.

['panit go0Ope 0OpOOJSAETHCS, BUKOPUCTOBYIOTH HOTO [JIsi  OOJHITFOBAHHS
CIIOPY/[l, BUTOTOBJICHHS CX1/111B, BAPOOHHUIITBA IIEOCHIO 1 OyTOBOTO KaMEHIO.

Cienim MICTUTh MEHILIC KBapIly, HIK TPaHIT;, KOJIp CIpHil, 3eJIeHyBaTHHl.
BiactTuBOCTI Ta rajty3b 3aCTOCYBaHHS OJIU3bKI 10 TPAHITY.

liopum  ckimamaeThcss Ha  TPU  YBEpPTI 3 TOJILOBUX  IINATIB;
pm = 2700...3000 xr/m°, Re; =150...300 MIIa, KoJIip Bij 3eJeHyBAaTO-CIPOro 10 YOPHO-
3eJ1IeHOT0. BUKOpUCTOBY€EThCS J71s1 OOJUIIOBAHHS, TOPOKHIX TTOKPUTTIB.

T'abpo cxnagaeTbes 3 TOJIBOBUX INMATIB Ta TEMHO3a0apBJICHUX MiHEPAIB;
pm = 2800..3100 xr/M°, R, = 200..350 MIla, komip TeMHO-CipHii, HYOpPHHIL.
BukopucToByIOTh A5t OOJIHUIFOBAHHS 1 TOPOKHIX MTOKPUTTIB.

Jlabpaoopum — pi3HOBUJ Tabpo; MOpHU MOJIPyBaHHI HaOyBae IMepeEIuBIB
0JIAKUTHOTO, CHHBOTO, YEPBOHOT'O KOJBOPIB (1pU3allisl) Ha (POHI OCHOBHOI'O YOPHOTO;
pm=2900...3200 Kr/M®, R = 200...400 MIIa. BukopucToBYIOTH 17151 OOIUITIOBAHHS.

llopgipu wmarwTh nopdiponoaidoHy Oya0BYy, TOOTO BKpAIUICHHS KPYIMHUX
KPHCTAIIB y ApibHOKpHCTamiaamit GoH; pm = 2400...2500 kr/m°, Re, = 120...180 MITa,
KOJIp pi3HUI. BUKOPUCTOBYIOTH, SIK 1 TPAHITH.

AHOe3um — aHanor miopuTiB, OyaoBa HI3AprOBaTa; Py = 2200...2700 KF/MS,
R = 60...240 Mlla, xomip cipuii, yopHuil. BUKOpPUCTOBYIOTH aJi1 BUPOOHUIITBA
KHUCIIOTOTPUBKUX ILTUT, 3aIIOBHIOBAYIB JIJIs1 KUCIIOTOTPUBKUX OETOHIB.

Jiabas — ananor radpo, pn = 2800...3000 kr/m’, R, = 200...300 MIla, koumip
TEMHO-CIPHI 3 3€JICHHMM BIJITIHKOM, TBEPIUH, Ma€ Maly CTHUPAHICTh, MOTO BaXKKO
MEXaHIYHO 00pOOIIATH.

bazanem — ananor rabpo; pm = 2900...3200 Kr/M3, R, = 200...500 MIla, Benuka
yAapHa B’A3KICTh, KOpO3iiiHO cTikikui. bazanbtu 1 q1a0a3u Ha BIAMIHY BiJ] IHIIHAX
TIPCHKUX TTOPiT MAIOTh HU3BbKY TEMIIEpaTypy IUIABICHHS 1 TOMY, BpPaXOBYIOUH BAKKY
MeXaHIYHy OOpOOJIOBAHICTh iX IIMPOKO BUKOPHUCTOBYIOTHCS [JIi BUTOTOBJICHHS
JUTUX KaM’ STHUX BUPOOIB (TUIUT, TPYO TOIIIO).

J1o ynaMKOBHX BUBEPKEHHX TOP1 HANEKATh 8VIKAHIYHUL NONLNL 1 8YIKAHIYHULL
nicok, SKi CKIamaloThcs 3 KpeMHeseMy. Hacumma wrimbHicTs — 500 Kr/m®, ix
BUKOPUCTOBYIOTh $IK AaKTHBHI MiHepalibHI (IyIOJAHOBI) J00aBKH, IO 3B'A3YIOTh
BaIHO y O€TOHAX 1 OY/IIBEIbHUX PO3UYMHAX B MEHIII PO3YMHHI y BOJII CITOJTYKH.

Ilems3a — TOpPUCTA MOPOAA CBITIO-CIPOTO  KOIBOPY; Pm= 300...600 xr/m’,
Re: = 2...4 MIlIa, 3acTOCOBYIOTH SIK 3allOBHIOBAY [JIsl JIETKUX OETOHIB, OyIi1BEIbHHUX
PO3YMHIB 1 SIK AKTUBHY MIHEpaJIbHY 100aBKY Y TOHKONOAPIOHEHOMY BUTJISA/II.

Bynxaniunuii myg) — nopucta nopojia, sika yTBOpHIach BHACIIOK YIIITLHEHHS
1 3L[EMEHTYBaHHSl BYJKaHIYHOTO TMomeny; pm = 700...1400 Kr/MS, R. = 5...30 MIla,
IT = 50..70 %; xomip poxeBO-(Pi0JICTOBUN, POXKEBUNM, KOPUUHEBUH, JIETKO
00pOOIOETHCS; BUKOPUCTOBYIOTh Il oOsmiroBanHsa. [1[e6inp 1 micok 3 TydiB
BUKOPHCTOBYIOTH SIK 3aIIOBHIOBAY JIJIsl OCTOHIB.

Obcudian — BYJKaHIYHE CKJIO 3 PI3KO BUPAKCHUM PAKOBUCTUM 3JI0MOM,
mictuth 10 0,5 % kpucranizariitHoi BoJIH.
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Ilepnim — ByJKaHIYHE CKJIO CipyBaTO-OJIAKUTHOTO KOJIBOPY, K€ MICTUTBH 10
5 % kpucTtanizaiiitHoi BOAM. 3 MEpIiTy BUTOTOBISIOTH CIIyYEHUN TEPIIIT — MOPUCTHM
Marepial sl TEII0- 1 3BYKO130JISIIIIHHUX BUPOOIB.

OcanoBi MexaHiYHi BiIKJIagu YTBOPUJIMCH BHACIIJIOK PYWHYBAHHS TIPCHKUX
MOPIJI, X MOUISIOTH HA CUIIKI Ta 31[EMEHTOBAHI.

J1o cCMTIKHUX MeXaHIYHHUX BiJIKJIaA1B 32 03HAKOIO KPYIMHOCTI YaCTUHOK HalleXkKaTh:
sanynu (monam 300 mwm); oyauocnuxku (150..300 mm); epasiti — oOkadaHi 3epHa
po3Mmipom 5...150 mm; npupoonuii webinv (dHcopcmea) — TOCTPOKYTHUM TPaABI; nicku
— CHIIKa CyMill 4acTUHOK po3mipoMm 0,16...5 mm; mwryBaTi yactuHku (1o 0,1 mMm),
HAHECEH1 BITPOM — JIeC, HAaHECEH1 BOJOI0 — M7, TJIMHA Ma€ PO3MIp YaCTHHOK 0
0,005 MmM. Cunki MeXaHi4HI BIAKJIAAH JTy>Ke MOLIMPEH] Ha 3eMHIM MOBEPXHI 1 IUPOKO
BUKOPHUCTOBYIOTHCSI B OYIIBHUIITBI Y KEpaMidyHUX BUPOOaxX, po3ynHax 1 O€TOHaX.

31leMeHTOBaH1 MEXaHIYHl BIAKIAJAM YTBOPWUJIMCH BHACHIJIOK 3B'SI3yBaHHS
CUIIKUX BIJIKJIQJIB IPUPOTHUMU B'SDKYIHMH.

Ilickosux — uiibHA TIOPOJAA, CKJIAJIEHa 13 3€peH MICKY, CKPIIJICHUX BaIlHOM,
[IMHOIO Ta iHIMMHK B'spKyduMu. Koumip cipuii, skoBTHIL; pm = 2500...2600 kr/m’,
R = 150..250 MITa. Moro 3acTocoByIOTb, IS 3BEICHHSA (YHIAMEHTIB, CTiH
HEONaIIOBaHUX OyiBeNb, OOJIMLIOBAHHS CTiH, MIAJOT, BUTOTOBJIEHHS TPOTYapHUX
TUTHT.

Konenomepam — 1e 31ieMEHTOBaHI 3€pHa TPaBilo, a Opexyis — 31EMEHTOBaH1
3¢pHa MPUPOJHOro ImiedeH0. MIMHICTh 3aleXUTh BiA TOPiA, 3 SKUX BOHHU
CKJIaJatoThca. BUKOpUCTOBYIOTH IK OYyTOBUI KaMiHb, IIEO0IHB U1 OETOHY.

XiMI4H1 OCaJu — 11€ BaHSAKH, 10JIOMITH, MarHEe3UTH, aHT1IPUT, TIIC

Bannsku cxnagaroThCs 3 KalbLMUTY; KOJIp B OCHOBHOMY OumMii, ane Bif
JOMIIIOK, $IKI BXOASTh JO MOro CKIaxy, MOXYTh MaTH PI3HI  BIATIHKY;
pm = 1800...2600 Kr/m®, Re: = 10...150 MITa. Sxuio y BanHsiKy 6araTo rjiiHU, TO HOTO
HA3UBAIOTh MepeenieM. BUKOPUCTOBYIOTh SIK CHPOBHHY JJIsi BUTOTOBJICHHS BamHa i
IEMEHTY, OyTOBOT0 KaMEH10, IIe0EHI0 Ta OOIUIIOBATILHUX TLTUT.

Jonomim 1 maene3um  CKJIQIalOTbCS 3  OJIHOMMEHHUX  MIHEPAIIB,
3aCTOCOBYIOTBHCS /ISl BATOTOBJIEHHS B'SDKYYHMX 1 BOTHETPUBKUX MaTepIaliB.

lincosuti xkaminb CKIaAaeThcs 3 MiHepany Tincy. M'ska Tripcbka MOroja;
pm = 2000..2300 xr/m’, R, =30 MIla. Koxip Gimmii. BHKOPHCTOBYIOTH st
BUPOOHHUIITBA B'SKYUNX PEUOBHUH.

AHeiopum cKIanaeTbes 3 OJHOMMEHHOTO MIHEpaly, KOJip OiIuii: 3 BiITIHKAMU
ciporo. BUKOPUCTOBYIOTH Il BATOTOBJICHHS B'SDKYYHX PEUOBUH Ta OOJIHUIIOBATBHIX
TUTHT.

OpraHoreHHdi BIAKJIAAd YTBOPWUJIMCA BHACIIJIOK BIAKJIQJaHHS TMaHIEPIB
MOPCBHKUX BOOpOcTel ((ITOTeHHI) Ta Yepernalok (300TeHH1).

Jliamomim cknamaeThes 3 HAWAPIOHIIIUX MAHIEPIB A1aTOMITOBUX BOJOPOCTEH;
pm =400...1200 xr/m°, xomip Gimmii, cipuii, >xoBTyBatmil. Tpenen TOIGHWHA 10
IaTOMITY i TaKoX MICTHTH aMOp(HHIT KpeMHE3eM; pm = 350...800 kr/m’. J{iaToMiT i
Tpenes BUKOPUCTOBYIOTh $IK AKTUBHI MiHEpajbHI J00aBKM [0 B'SDKy4YMX 1 NpHU
BUTOTOBJICHHI TETUIO130JIAI[IHHUX BUPOOIB.
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Onoka yTBOpWJIACh BHACIIIOK IEMEHTYBaHHA TpEHemiB 1 JIaTOMITIB;
pm = 600...1800 KT/M, R = 5..15 MIla. BukopuctoByoTh [Jisi BUTOTOBJICHHS
CTIHOBHX MaTepiaiiB 1 MEeOeHIO s JIETKUX OCTOHIB.

Kpetioa — Oina M'aka BalHAKOBa MOPOJa, MOPCHKHI OcaJ 3 uUepemamok Ta
IHIIMX HaWmpocTimux TBapuH, Ha 90...98 % cknanaetses 3 CaCO3. BUKOpUCTOBYIOTH
JUTsl BAPOOHUIITBA LIEMEHTY, BallHa, CKJla, IPUroTyBaHHA (papO, 3aMa30k TOIIO.

Banuax-uepenawnux  CKIaJa€Tbcsl 3 YEpEMallOK, MaHIEPIB  MOJIOCKIB,
3IIEMEHTOBAHMX BAITHOM 3 JIOMIIIKAMHU TJIMHH, KpeMHe3eMy; Py =800...1800 KF/M3,
R = 0,4...15 MIIa. BUKOpUCTOBYIOTh JJIsI BATOTOBJICHHSI KAMEHIB 1 BEJIUKUX OJIOKIB
JUTS CTIH.

Metamopgiuni mopoau yTBOPWIHCS 3 BUBEPKEHUX (MarMaTUYHUX) 1
0CaJIOBHX MOPiJ BHACTIOK TOBrOTpUBAJIOI Mii pi3HUX (PaKTOPIB.

I3 meTamopdiuHux mopia y OyAIBHUIITBI HAWIIUPIIIE 3aCTOCOBYIOTHCS CJIAHII],
MapMyp, KBApLIMT, THEHUC.

T'netic 3a MIHEPAJIOTTYHUM CKJIAJOM 1 OCHOBHMMH BJIACTUBOCTSAMH MOIIOHUMN
0 TpaHiTiB, WOro 3acTOCOBYIOTh Yy OYIIBHMLTBI 11 OpyKyBaHHA JOPIT,
BJIAIITYBAHHS (YyH/IaMEHTIB, OyTOBOI KJIaJIKH.

Inunscmi  cnamyi — IMUIBHI 1 TBepAl mopoau pm = 2700...2800 Kr/MS,
R = 50..240 MIla, komip TeMHO-Cipuii, KOPUYHEBHM, JIETKO PO3KOJIIOIOTHCA Ha
MJTACTUHKHU.

Mapmyp yTBOpUBCS 3 BalHAKIB BHACIIJOK iXHBOI MEpeKpHUCTaIi3allii;
CKJIAIa€Thes 3 KAIBIUTY; pm = 2800 kr/M°, Rey = 50...300 MIIa. BHKOPHCTOBYIOTH y
BUTJISAII OOJUIIOBAILHUX IUIMT, aj€ CHiJi BpaxOBYBaTH, 110 MPHU €KCIUTyaTallii BiH
MO>K€ IHTEHCUBHO KOPOAYBATH i1 €0 KUCIIOT.

Keapyum — nepexpucTanizoBaHUi MICKOBUK, KOJIp OUIWNA, YepBOHUM, TEMHO-
BUIIIHEBUH; py = 2650 kr/m°, R, = 100...500 MIlIa, noBroBiyHUNA, MOPO30CTIUKUH.
BukopucToBYIOTh /7151 OOJIMIFOBAHHS Ta SIK OYyTOBUI KaMiHb, EO1Hb 1 CHPOBUHY JISI
BOTHETPUBKHUX BUPOOIB.

% 3.4 BATOBYBAHHS TA OGPOBKA ITPUPOTHOI'O KAMEHIO

Cniocobu Bu00yBaHHS TIPCHKUX MOPIJ 3aJIekKaTh B1JI YMOB IXHBOTO 3aJIsiTaHHS
Ta TBEPJOCTI, a TaKOX BiJ (HopMH 1 po3MipiB MaiOyTHIX, BUPOOIB. SKIO Tipchki
MOPOM 3aJISTAIOTh HA MOBEPXHI 3eMIIi, TO iM BHUA00YBAIOTh BIAKPUTHM CIIOCOOOM B
Kap'epax, TIIMOUHHI — IMAaXTHUM criocobomM. TBepal HIiIbHI MOPOAU PO3POOIISIOTH 32
JIOTIOMOTOI0 BUOYXY, OYpPOKJIMHOBUM CIOCOOOM Ta BpyOOBHMMHU MallMHaMH. bioku
ripChbKOI MOPOJU CEPeAHBOI TBEPAOCTI BUAOOYBAIOTh MAallMHAMM 3 MWJIAMH, Mif SKi
MmiJicunaroTh abpa3uBHI Marepianu. BigaiiaeHi Bij TIpChKOro MacuBy OJIOKH
TPAHCIIOPTYIOTh Ha KaMeHeoOpOOH1 3aBOAM, J€ 3a JOMOMOTOI pPaMHUX MW IX
PO3pI3yIOTh Ha IUIUTH Ta 1HII BUPOOH.

Cepenni Ta M'ski mopoau BUAOOYBalOTh Yy Kap'epax 3a JOTIOMOTOIO
KaMeHepi3aIbHUX MAIIIMH, SKi MalOTh TBEPJOCILIABHI JUCKOBI I JIAHITFOTOBI IHJIKH.
KpinunbeHi 6710KM 91 TOTOB1 APIOHOMITYYHI BUPOOH BUPI3aIOTh MOTOKOBUM METOJIOM.
JI7st IbOTO PEMKOBUM IIISAXOM, MIPOKIAJICHUM Y Kap'epi, pyXatoThCsl KaMeHepi3albHi
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MAaIIMHA 3 JUCKOBUMH IMHIJIKAMH, SIKi BAKOHYIOTh TOPHU30HTAIbHI Ta BEPTUKAIbHI
nponmid. CxeMy poOOTH TaKOi MaIlIMHU 300pakeHO Ha pUCyHKY 3.4.1.

Puc. 3.4.1. Cxema po6otu
KaMeHepi3aJbHOI MaIIHHU:
a — cxeMa MalllHU:

1, 2 — nunku gus
TOPU30HTAILHOTO Ta
BEPTHUKAIBHOTO Pi3aHHS;

0 — cxema BUIIMJIFOBAaHHS
KaMEHIB y Kap'epi

Jlnst o0nuioBaIbHUX BUPOOIB MPUPOJAHOMY KaMEHIO HAJaroTh TI€T YM 1HIIOL
dakTypu (xapakTepy MOBEpXHI), BUKOPUCTOBYIOUH YAapHY UM aOpa3uBHY 0OpPOOKY.

VYnapHna o6poOka monsrae B OOKOJIFOBaHHI IMOBEPXHI KaMEHIO 3a JOIMOMOTOIO
KaMEHETeCaIbHOTO IHCTPYMEHTA 31 3MiHHUMH HaKOHeUHUKamHu (puc. 3.4.2).

Puc. 3.4.2. KamenerecanpHi
THCTPYMEHTH JIsI
OOKOJIFOBaHHS TIOBEPXHI
KaMEHIO:

a — MHEBMATUYHUIN MOJIOTOK;
0 — HaO1p 3MIHHUX
HAKOHCYHHKIB

JIyst TecaHHSI BUKOPUCTOBYIOThH IIMPOKE JTOJIOTO-CKAPTIEIb, ISl CKOJIFOBAHHS -
cnuIo (rocTpe J0JI0TO), JJISI YACTOBOI 0OpOOKHM JHIILOBOI MOBEpXHI — Oyudapay 3
CepenHbOI0 YW ApiOHOI0 HAciukow. B pesynmbrari MOXHa AicTath Taki (akTypu:
CKeNbHY 3 rop0amMu Ta 3amaJiMHaMH, SIK 32 TPUPOJHOTO PO3KOJIIOBAHHS TMOPOIH;
pudaeHy 3 TpaBUILHUM YepryBaHHSM TpeOCHIB 1 3amajvH 3aBIIIMOMIKH 10 2 MM;
OOpo3eHUACTY 3 MapajieIbHUMU TIepEepPUBUACTUMH  OOpPO3€HKAMM  3aBIJIMOIIKH
0,5...2,0 MM.
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Abpasusna 06pobKka, KpIM 3raaHOTO PO3MIUIIOBAHHS, Tependadae TaKoxXK
bpesepyBanns, nutipyBanHs it moipyBaHHs. BHacTiqok abpa3suBHOT 00pOOKH MOKHA
JicTaTH Taki (akTypu: MHISHY — 3 TOHKUMH IITPUXaMH i OOpO3eHKaMU 3aBIIIMOIIKH
no0 2 mM; nutioBaHy — pPIBHOMIPHO-IIOPCTKY 3 TNHMOMHOI0O penbedy mo 0,5 mwm;
JOUIEHY — TJaJIeHbKY OKCaMUTO-MAaTOBY 3 BHSIBICHHSAM PHCYHKa TIPChKOI MOPOIH;
MOJIIPOBAHY — TTIa/ICHBKY 3 A3€PKATbHUM OJHCKOM.

ITicku Ta TpaBIKHO-MICKOBI CyMilll BHAOOYBalOTh 32  JOTOMOTOO
€KCKaBaTOpIB, JAparaMmu, 3emMiieuepriajikamu, a 1meOiHb MoAPIOHIOI0TH 1 KITaCU(DIKYIOTh
Ha 3aBOJlaX Ta y Kap'epax 3a JOMOMOTO ApoOapoK Ta pI3HUX COPTYBAIbHUX
armapariB.

% 3.5 MATEPIAJIA TA BUPOBH 3 ITIPUPOJHOI'O KAMEHIO

I'pyboobpobneni mamepianu (OyTOBUM KaMiHb) — 1€ KYCKH TIPChKOI MOPOIU
HenpaBwibHOI (Gopmu po3mipoMm 150...500 mm, macorwo 20..40 kr. PBanwmii Oyt
pO3po0IISIIOTh BUOYXOBUM CHOCOOOM. ByT TMOBMHEH MaTH MIIHICTh Ha CTHUCK HE
menme HK 10 MIla, koedimieHT po3M'akiieHHs — He Hrkue HUK 0,75. bytoBuit
KaMiHb BUKOPHUCTOBYIOTH i (DYHAAMEHTIB, MIAMIPHUX CTIHOK, Y TiIPOTEXHIYHUX
CHopyJax.

Kaminna ma 6noxu Ons cmin BUTOTOBISAIOTH PO3MUIIOBAHHSAM TOPUCTUX
ripcbkux mopig. OcHOBHI po3mipu kameHiB: 490%240x188, 390x190x188 wmwm,
rabaputHi po3mipu 610kiB — 1000...3000 mMm. ['ipcbki mopoau J7isi CTIHOBUX OJIOKIB
MOBMHHI MaTU MIIHICTh Ha CTUCK HE HmK4Ye HiX 25 Mlla, MOpO30CTIHKICTE — HE
HIK4Ye 15 nukimB, KoedilieHT po3M'sKiieHHs — He Hikue 0,6.

Obauyroeanvhi KameHi i naumy BUTOTOBIISIOTH 3 OJIOKIB PO3KOJIIOBAHHSM iX 3
HACTYITHOIO MEXaHIYHOW 00poOkor. Ilnutu OyBarOTh NUISHUMHU 1 TECAaHUMH,
toBiMHA iX — 6...140 MM, goBxuna — 300...2500, mmpuna — 200...1200 mm. Burmsin
BUPOOIB /I MypyBaHHsI 1 OOJIUIFOBAaHHSA CTIH HABEJIEHO Ha puc. 3.5,

Puc. 3.5. Konoti ta
MTUAJISTHI BUPOOH ISt
MYypYBaHHS 1
OOJIMIIIOBAHHS CTIH:
1- oOymIrOBaJIBHI
IJINTHU: a- TeCaHi;
0- MUJISHI;
2- CTIHOBI OJIOKM:
a- KOJIOTI;
0- TecaHi;
B- IWJISTHI.
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Ilnumu oOna Oopoodcuvoeo i 2iopomexHiunozco Oydienuymea: OpyliaTKa,
KOJIOTUH 1 OYJIM)KHUM KaMiHb, OOPTOBI KaMeHi. BUTOTOBIISIIOTH 3 MIIHKMX, HIIJIBHUX 1
TBEPJUX TIPCHKUX TOPIJ, MIIHICTh Ha CTUCK Mae OyTtu Oumpmie HiK 100 Mlla,
MOpo30cTiiiKicTh — He MeHIe 100 rukmiB.

Ximiuno cmivkumu ma dcapocmiukumu mamepiaiamu i eupobamu (1iernia,
IUIUTH, OpycKu, pi3Hi (pacoHHI BUpPOOHM) (PyTepyroTh amapaTH Ta YCTAHOBKH, SIKi
3a3HAIOTh [Ii KHUCIOT, JYTiB, COJIEH, ra3iB, BUCOKHX TeMmIlepaTtyp 1 THUCKiB. Jlis
3aXMCTy BiJl KACIOT BUKOPHUCTOBYIOTH TPaHIT, Ci€HIT, 06a3anbT, aHAC3UT, KBAPITUT,
nioput, aia6as. s sxkapocTiHKuX BHUPOOIB BUKOPUCTOBYIOTH 0a3anbT, niaba3, Tyd;
JUISL 3aXMCTY BiJ Jii JIyTiB — BaIHSAKH, JOJOMITH, MapMypH, MarHe3uTH. 3arajbHi
peKoMeHaIli o0 3aCTOCYBaHH T1PCHKUX MOP1T HaBEEHO B TaOIuIll 3.5.

Tabmuus 3.5
3acTocyBaHHA TPCHKUX MOPIA
KoncTpyKkTHBHI Marepiaiau Ta BUpoOOH 3 PexomenaoBaHi ripebKi
eJIeMeHTH NMPUPOTHOTO KAMEHI0 Mopoau
dyHIaMEHTH ByToBuii kamiHb, muIgHE |YCl BUAM TPCHKUX TOPIT
1 KOJIOTE€ KaMIHHS
30BHIIIHE . . Banusik, noaomit, Ty, rincoBuit
CtiHOBE KaMiHHS, OJIOKH X )
OOJIHITIOBAHHS KaMiHb, IIICKOBHK
['paniT, cienit, rabpo, 110puT,
: 71a0paopuT, KBAPIUT, T
) OOHIIOBaIBHI TJIATKH, : PazlopuT, puu, Ty(,
Baytpimue ) L. MICKOBUK, MapMyp, BaITHsIK,
KaMiHHS, PO isIbHI ) : 2 :
OOJIMIIFOBAHHS aHTI1PUT, TIIICOBUH KaMiHb,
CICMEHTHU )
TpaBepTHH, Ty, Opekis,
KOHTJIOMEpaT
Cxoau, maolagku : C
XOIH, LLAJTicH, OOsmHIroBaIbHI I'paniT, cieHit, giopur, radpo,
MiJUIOTH, JTOPOXKHI . : . .
OKDITIS TUTUTKH, TPODUIHHI 0a3abT, MICKOBUK, IIJTEHUN
1| : :
OKp . CICMEHTHU BaIHsK, a1a0a3, JOJIOMIT
T1APOTEXHIUHI CIIOPYIH
Cxipu, IMTH, OJIOKH,
O0opTOBE KaMiHHS,
BuyTpim=i cxoau, Opyiiarka, OynkHHIA Ka- |MapMmyp, 1a0pagopuT, rpaHiT
TUTOIAJIKH, T1JJIOTH MiHb, IIICO1Hb, IICOK, Ba-
JTyHH
Kucnororpuski KBapuut, Tpaxit, aHae3ur, mic-

Cxini, IINTH

OOMIIFOBAHHS, KJIaIK1 KOBUK, 0a3ayibT, /11a0a3, rpaHiT

ITmiTr, KamiHHS,
daconni Bupobu, 6JI0KH,
meOiHb

Bamnnsk, 1010MIT, MarHE3MT,
ITICKOBUK

Jlyrocriiiki 06JuUII0-
BaHHS, KJIaJIKH

Kapocriiiki Te cane bazanet, niaba3, ByJKaHIYHUN
OOJIUIIOBAaHH, KJIaJIKU Ty}
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4 3.6 BAXHUCT IPUPOJTHUX KAM'SIHUX MATEPIAJIIB BIJ]
PYHUHYBAHHSI

Kam'sui marepianu 3a3HalOTh BIUIMBY HAaBKOJIMIIIHBOTO CEPEIOBHUINA —
Oaratopa3oBe 3BOJIOKCHHS, BHCHUXaHHS, 3aMOpPOXKYBaHHS ¥ BiaTaBaHHs, Ail
MIHEpaJli30BaHUX BOJI 1 MOBITPs, razy. Ha HUX Takok Hif0Th OakTepii, rpudu, MOXH,
JUIIAMHUKKA, POCIMHU, BOJOPOCTI, MEXaHIYHI HaBaHTaxeHHs. JlJIig 3axucry
NPUPOIHUX KaM'SHUX MaTepiaiiB Bijl pyHHYBaHHS BUKOPHUCTOBYIOTh KOHCTPYKTHBHI
Ta XIMI4H1 CLIOCOOH.

Jlo KoncmpykmugHux HallekaTh OpraHizailis CTOKY BOJAM, HaJaHHS BUPOOaM
rnagkoi moBepxHi. Jlo XximiyHux — TPOCOYYBAHHS MOBEPXHI MOPHUCTOTO KaMEHIO
CHeniaJbHUMU PO3YMHAMM, SIKI YIIUJIBHIOIOTh MOBEPXHIO, HANPUKIIAJ, MOKPHUBAIOThH
HarpiTy NOBEPXHIO KaMEHIO OJi(hor0, JJaKaMH, MIHEPAJIbBHUMH MacilaMH, napagiHoM,
riapodo0i13yl0uuMy KPEMHIMOPraHIYHUMHU PIIMHAMH — E€TWJICHJIIKOHATOM HAaTPilo
I'KXK-II, merunmuiaikonatom Hatpito ['KIK-94. IloBepxHIO KaMeHIO MPOCOYYIOTh
PO3YMHOM DPIJKOTO CKJIa, a MICAS HPOCHUXaHHS — PO3YMHOM XJIOPUIY KaJbIIIIO.
Haii6inpmr eekTuBHUM METOJIOM € (uiroaTyBaHHS, TOOTO MPOCOYYBAHHS BAIHSKIB
¢dnroaTaMu — pO3YMHAMM COJIell KpeMHiN (TopucToBOIHEBUX KHUCHIOT. DiroaTH
BCTYIAIOTh B PEAKIIIO 3 KaJbIUTOM 1 YTBOPIOIOTh Ha NOBEPXHI KaMEHIO HEPO3UYMHHI
CHOJYKH.

4 3.7 CYYACHI MATEPIAJIA 13 TIPCBKUX ITOPIJI

[IporpecuBHUM ISl BIJOKPEMIIEHHSI MOHOJITIB BiJI MAacHBY TBEpIUX MOpiA 1
PO3KOJIIOBaHHS iX Ha OJIOKM € BUKOPUCTAaHHS HEBHOYXOBHX pPYHHIBHUX CKJIAJIIB
(HPC). ns uporo B momnepeaHbo MpoOypeHi B TIPChKiM MOPOAl HIMypH 3aIHBAIOTh
cymim nopomky HPC 3 Bomor. OcHoBHuM komnoHeHTOM HPC € Heramiene BamHo
CaO, sxe npu rigparanii yrBoproe rameHe BanmHo Ca(OH), 31 30ubiieHHSIM 00'eMy
HPC mnpubnu3HO y/aBidi, 10 BUKJIMKAE BHYTPIIIHI HANPYXXEHHS PO3IIUPEHHS HE
menme 40 MlIla. IlepeBaramu BukopuctanHs HPC € 3HUXKEHHS €Hepro- Ta
TPYJIOMICTKOCTI OTepallii pO3KOIIOBaHHS KaMEHIO, MiABUIIICHHS Oe3neKu pooiT (e
METOJ Ha3UBaIOTh ,,TUXUM BUOYXOM”), TIOJIIIIICHHS €KOJIOTii JoBKULIA (puc. 3.7.1).
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OO6nuiroBaIbHe KaMiHHS ¥ IUTMTH, a TaKOXK apXiTeKTYypHO-Oy/IiBeNbHI BUPOOH
BUTOTOBIIAIOTh, pO3NUIOIOYM  Onoku  (HamiBdaOpukatu) abo BAAIOYUCH 10
0e31MmocepeTHHOTO BUITIIIIOBAHHS 3 MACHBY TIPChKOT Mopoau. MoXHa BUTOTOBIISATH
TaKOK KOJIOTI BUpoou (puc. 3.7.2).
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Puc. 3.7.2. O0nuiroBanus
MIPUPOTHUM KaMEHEM.

JI71s1 30BHIIIHBOTO OOJIMILIOBAHHS BUKOPHUCTOBYIOTH INUIbHI aTMOC(EepOCTiiKi
nopoau (rpanitu (puc. 3.7.3), cieHith, radpo Tomo) a00 IIiUIbHI BalHSAKH, IS
BHYTPIIIHHOT'O OOJIUILIOBAHHSA — MOPOJU CEPEIHbOI TBEPIOCTi: MapMypH, MOPHCTI
BaITHSIKYU (TpaBepTHH, YEPEIAIIHUK ), BYJIKAaHIYHI Ty(QH TOLIO.

Puc. 3.7.3. OGaumroBaibHi
TUTUTH 13 TPAHITY.

HE NIKABO

... 1o moxxe Oytu craponapHimie kameH0? Lle rosoBHMIT MOMIYHUK JIFOJIMHU.
HaBiTh BiK XUTTS J0oJel HOCUTH HOro Ha3By - KaMm'sHuil. KpacuBa TekcTypa
MapMypiB, TpaHiTiB, 0a3anbTiB Ta [ia0a3iB B TMOEJHAHHI 3 BHCOKOI MIIHICTIO
JI03BOJISIE BUKOPUCTOBYBATH IX JJig OyAIBHUITBA Ta OOJULIOBaHHS OyJlIBENb,
1HXKEHEPHUX CIIOPY/, CTAHIII METPO. ..

... Camuit craponaBHiii OyIWHOK, SKUH Braigocs 3HaWTH, OyB 30yn0BaHUMN
57 000 pokiB Ha3za. Moro 3anumky 3HaiieHi Heaaaeko Bin Bojocnany Kamembo B
Ponesii (Adpuka). Poxesiiicbkuii OyAMHOK SBJISIB COOOI0 MaJ€HbKY KaM’siHy OYJOBY
31 CTIHAMHU, IBEpUMa 1 TaXOM.

... MocToBi 1 Tporyapu rojoBHoi Bymuui Cappa — maBHbOi crosmui Jliii
mupuHot0 B 20 MeTpiB Oynu BUKIIAJEHI IUTUTAMU 13 MapMypy. B3oBx Bciel Bynuii
TATHYJIACA KpachBa KOJIOHAA, TAKOXK 3po0JieHa 13 MapMypy.

36epernucs pyinu OypiBenb 13 TINAHWKA CTapOJaBHBOI IMBLTI3AIT —
ctonuil HabateiB, micta [lerpu (III — II cronitTs no Hamol epn).

... Jlo HamuMx JHIB CTOITh HAa E€TUIMETCHKIM 3eMJIl caMa BeluKa 13 mipamil —
ycunanbauilsl Xy(y (mo-rperpki Xeorca), sika Copy/KyBajacs Ha MPOTI31 Maiike
JBOX JAecsATWITh. BoHa 3aiimae muomry Oim3bko 53,5 rekTapiB, CTOpOHa KBajpaTy
nipamign Xeorca jaopiBHioe 233 M, Bucota — 147 M. B 3HaMmeHuTy mnipaminy
BKIAICHO ONU3bKO 2,6 MiNbHOHIB M KaMeHIB, 2,2 MiIbHOHA TUIUT TOPUCTOTO
BanHAKY. [1muTH yknaneHi 6e3 po3unHy 1 TPUMAIOTHCS TUIBKH 3aBJSKH BJIACHOI Bary.
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... OnHi€r0 13 HENMOBIpHUX criopy/ OyB 30y10BaHUi B cepenrHl V CTOMITTS A0
Hamoi epu apxitektopom JliboHom xpam 3eBca 3 HWoro Bpaxarounmu 34
MapMypOBHMH KOJIOHAMH.

... HebGaraTo B Hamiiii kpaiHi 3HaliIeTbCAd MICT BIKY OLJbII MOBAXHIIIOTO, HIX
Kuis. [liBTOpa CTOMITTA CTOITH BiH HaJ KpydamMu cuBoro JlHimpa. IcTopis numeTsbes
HE TUIBKM Ha MEepraMeHTax, BoHa kapOyeThcsi B kameHi. Kam'suuii mitonuc Kuepa
BEJIMKUW 1 TMOBYAJIbLHHWM, BIH 37aTHUN poO3MOBICTH Oarato ImikaBoro. B Kuesi €
criopyia, Bik skoi Hamiuye maiixe 1000 mit. Ii 3akmaB B 1037 poui BenuKuii KHA3b
KuiBcekuii SlpocinaB Myapuii Ha 4ecTh MepeMOrd HaJl BOMOBHUYMMHU KOUIBHUKAMHU-
nedeHiramMu. TyT BimOyBanucsa IepeMOHIl “NOCaIKeHHS TOCTIB”, TyT 30Hpaucs
KuiBcpki Biua, Tyr Oyna crBOpeHa mepiia Ha Pyci OiGmioreka. BunmatHum
nam’ SITHUKOM KaM’stTHOro OyaiBHUIITBA sABIsieThesl CodiiBehkuit cobop B Kuesi, sikwuii
crioyatky maB 13 kynouiB. CodiiBcekuii cobop Oyrno 30ynoBano B XII Bimi. Temnep
Held TpaHAlO3HUM TaM STHUK apXITEKTYypU SBISIETbCS CaMOIO CTApOJABHBOIO
KaM’STHOIO CIIOPYIOI0 Ha Teputopii Ykpainu. [lnoma cobopy — 1250 M (6e3 apyroro
moBepxy), a Bucota — 38 M. Ha GymiBHHITBO cobopy Butpadero mo 10 000 m°
KaMEHsl — MICIIEBOTO BaIlHAKY. B co0Op MOIJIO MOMICTUTUCS 0 3 THUCAY YOJIOBIK —
MaiKe BCe HACeJICHHS MICTa TOTO Yacy.

... Knuru Haiictapimoi 010;110TeKu CBITY OyJId BUTOTOBJICHI 3 TJIMHHU.

... IcHyroTh OymiBJi, CTIHM 1 JaXH SKUX 3pOOJICHI IMOBHICTIO 13 COJI. 3 HHX
nobynosaHo cenuie Texaci (Caxapa) mo6au3y Ha#Oaratimoro pojaoBuIa Kam’ sHOi
comi. Ile ogHe 13 camMuX 3acCylUIMBUX Ha 3€MJII MICIb, 1 COJITHUM OYIIBISIM HE
3arpokye HeOe3neKa pO3UMHUTHUCS BiJI JIOMTY.

IMUTAHHA JJIS1 CAMOIIEPEBIPKH

[Ilo Take ripchka mopoaa Ta Minepan?

Jatu kinacudikalliro ripCbKUX MOpiJi 3a MOXOIKEHHSIM.

Sk yTBOpUIUCH TTIMOMHHI BUBEPKEH1 T1pChbKi Topoau?

Jle BUKOPUCTOBYIOTh MeTaMOp(}iuHI TIPChKI TOPOIH?

Ha3BiTh BUIUTI MarMaTu4Hi MOPOJIH.

Sk yTBOpUIIUCS 0CaI0BI1 TPChKI MOPOAN?

Jle B OyIIBHUIITBI BUKOPUCTOBYIOTh BAIHSIKU, TPAHITH, TA0PATOPUTH, MAPMYP,

OazaieT, miadaz?

8. SIki ocHOBHI BUpOOH BUTOTOBIISIOTH 3 KBapIUTY, TY(dYy, TpaHiTy?

9. Sk 3aXxMCTUTH KaM’siH1 BUPOOH Bi pyHHYBaHHS?

10.3 9oro BUrOTOBJISAIOTH OyTOBHIA KaMiHb?

11.Yu MO>XHAQ BUKOPUCTATH ISl JIOPOKHBOTO TOKPUTTS KaMiHb, SIKIO HOTO
MILIHICTh Ha CTUCK Y cyxoMy cTaHi 150 MIla, a y HacuueHOMYy BOJOIO -
100 MITa?

12.Yu no1ibHO BUKOPUCTATH KaMiHb JJIsI BUTOTOBJIEHHSI CTIHOBOTO OJIOKY, SIKIIIO
6510k po3mipamu 30001000150 mm mae macy 900 kr?

13. O0rpyHTy#iTE BUOIp KAMEHIO Il BUTOTOBJIEHHS OOJUIIOBAJIbHUX TUTUT B 0ici

bipmu?

NoOakRwDE
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TECTH @

/lajiTe BiANOBiJli HA MIUTAHHS TECTIiB

111 1. ( cuposuna)

I. BuGepiTh ripchbKy MOPOY JJIs CTIHOBUX KAMEHIB JKHUTJIOBOTO OYJIHHKY.
1) rpaniT; 2) dyepemamHuk; 3) JiIOPHT.
II. BubGepits wMarepianml mig OOJMIIOBAaHHS IIOKOJIO OYAMHKY Y BOJOTOMY
cepenoBHUIIT?
1) rimc; 2) MmapMyp; 3) KBapIuT.
[II. Sxuit maTepian Kpaiie BHKOPUCTOBYBATHU ISl (DyTEPOBOYHUX IUIUT JOMEHHOI
neyi?
1) mapmyp; 2) rpanit; 3) 6a3aibT.
IV. 3 aKux ripchbKUX MOPiJa MOYKHA BUTOTOBUTH MaTepiai JJIsl TeTI0130Is111i?
1) tpenien; 2) rpanit; 3) micok;  4) Mapmyp.
V. 3 K01 TipChKOi MOPOJIM BUTOTOBIISIIOTH OOJIUIFOBAIIBHI TUTUTH JJISI CTiH?
1) rpanit; 2) mapmyp; 3) mioput; 4) Ga3aibT.
VI. Jlnist 5kapocCTiiKo1 KJIaJKh 3aCTOCOBYIOTH PChKi MTOPOIH. ..
1) 6azanet; 2) Bamuax; 3) Tyd; 4) rirc.
VII. Ha3Bitb ripcbKy Nopoay rpynu BUBEPKEHUX INTMOUHHUX.
1) micKOBUK; 2) MapMyp; 3) rpaHir.
VIII. JIo sxoi rpynu HaJeXKUTh Ja0pagopuT?
1) rmOWHHI BUBEpIKEHI; 2) ocanoBi; 3) MeTaMopdiuHi.
IX. JIo xiMIYHHX OCAJOBUX TIPCHKUX MOPiA BITHOCUTHCA...
1) micKOBUK; 2) rpanit; 3) BamHsK; 4) MEpIIIT.
X. SIka ripcbka nopojia BiIHOCUTHCS A0 MeTaMOp(piuHuX?
1) kpeiina; 2) rpanit; 3) mapmyp; 4) rimc.

I11.2. ( Bucomoenerrist)

I. Ha3BiTh criocid po3po0OKH TBEPAUX MPChKUX CIOPY.
1) MamMHaMu 3 KAaHATHUMU ITHJIKAMH,
2) OypomiapuBHHMIA CTIOCIO;
3) kameHepizaabHUI CIIOCIO.

II. I'apomexaHiyHUM CITIOCOOOM MOKHA PO3POOUTH...

1) micox;  2) mapmyp; 3) rpaHir.
III. Bracaigok sikoi po3poOKHU MOKHA OTpUMAaTH IUTihOBaHY MOBEPXHIO?
1) abpasuBHa; 2) ynapHa; 3) KaMeHepi3aabHOI MAITHUHH.

IV. Axuii Bua paktypu MokHA OTPUMATH B pe3yibTaTl yaapHOi 00poOKU KaMeHI0?
1) mutihoBana;  2) m3epkayibHa;  3) CKelbHA; 4) JomIeHa.

V. AGpa3uBHa 00poOka nependayac...
1) TecanHs; 2) MoyipyBaHHsS; 3) CKOJFOBAHHS.
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VI. Ha3BiTh BuJ KOHCTPYKTUBHOTO 3aX0/ly 3aXUCTy MPUPOAHHUX MaM’ ITHUX
MaTepiaiB.

1) mpocouyBaHHS XJIOPHIOM KaJbIIifo;

2) 1moJIipyBaHHS IIOBEPXHI,

3) ¢aroaTyBaHHS.
VII. Cnocib daroaTyBaHHS BITHOCUTHCS J10...

1) KOHCTPYKTHBHOTO 3ax01y; 2) (hi3UKO XiMI4HOTO 3aXO1y.
VIIIL. [TosicHITh B 4OMY 3aKTIOYAETHCS CIIOCiO (urroaTyBaHHS.

1) 06pobOka kpeMHe()TOPHIOM MarHiio;

2) TIpOCOYyBaHHS PO3YHHOM XJIOPHIY HATPIIO;

3) moKpHBaHHS O(OFO.
IX. B oMy mossirae crioci6 rigpodo0bizartii?

1) mpocodyBaHHS PiJKUM CKJIOM;

2) TpocovyBaHHS KpeMHE(PTOPUIOM aTFOMIHIIO;

3) HaHeceHHS KpeMHIHOPTaHIYHUX PiIvH.
X. Jlparu 3acToCOBYIOTh AJ1s1 AOOYBAHHSL. .

1) rpagiro;

2) TpaHiTy;

3) BamHsIKYy;

4) 6a3aibTy.

II1.3. ( eracmueocmi)

I. Ha3BiTh TBepaicTh KBapity 3a Moocom.

1) “6,’; 2) ‘(7)’; 3) (‘2”; 4) ‘(5”.
II. CxaxiTh kUil MiHEepaa Mae TBepAICTh 17?7
1) kBapi;  2) MOJILOBI IITATH; 3) tanmbk;  4) KOPYH/I.

[II. BkaxIiTh BIACOTOK KBapIly Y I'PaHITI.
1)20...40%; 2)40...70%; 3)5...10 %.
IV. Sy MilHICTb TIPU CTUCKY MOE BUTPUMATH Tadpo?
1) 200...400 MI1a;
2) 100...200 MITa;
3) 400...600 MITa.
V. SIky cepeqHIo I'yCTUHY MaloTh 0azaabTu?
1) 2800 kr/m®;  2) 3300 kr/m>; 3) 3000 kr/m’.
VI. Ha3BiTh cepeaHio rycTuHy nemsu?
1) 300-600 kr/m>;
2) 700...1400 xr/m>;
3) 100...300 kr/™m°.
VII. Sy MIIHICTb IPU CTUCKY MOXYTh BUTPUMATH MTICKOBUKH?
1) 250...400 MITa;
2) 200...600 MITa;
3) 150...250 MITa.
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VIII. Busnaute KiIBKICTh TPaHITHOTO MIEOEHIO, Ky IMOTPIOHO MPUBE3TH MJIs
BJIAIITYBaHHS OyTroBoro ¢gynmaameHnty 10 M 3aBmoBxkku, 100 cm 3aBmmpmiku i 1 M
3aBrmobImku. Cepenus ryctuna meoexto 2000 Kr/M° ?

1) 20T 2) 2T, 3)0,2T;  4)200T.
IX. BuzHaute cepefHio TYCTHHY TPaHITy, K0 KaMiHb Macoto 500 © BUTICHUB BOIH
250 em® .

1) 500 kr/m®;  2) 2000 kr/m®;  3) 1250 kr/n® .
X. I3 BamHsIKy BUNUWISUIM KyOMK 31 cTOpoHOIO 10 cMm, cepemHsi MIIBHICTH HOTO
1800 kr/m°. Busnaure mMacy KyOHKa.

1) 1,8 kr; 2)18«xr; 3)5,5kr; 4)55kr.

111 4. ( pozmipu)

I. SIxi MakcuManbH1 po3Mipu OYTOBOTO KaMeHIO?
1) 500 mm; 2) 150 mm; 3) 800 mm; 4) 300 mm.
II. [Ile61Hb Mae MiHIMAJIbHI PO3MIPH...
1) 150 mm; 2) 5 mm; 3) 2,5 mm;  4) 100 mm.
II1. SIxi po3mipu 3epeH micKy?
1) 6..8 mm; 2) 0,16...5mm;  3) 0,16...3 mm.
IV. Ha3Bith MakcuMalibHy Macy OyTOBOr0 KaMeHI0?
1)40kr; 2)20kr; 3)30kr;  4)50kr.
V. SIki po3Mipu MOXKYTh MaTH KaMeHi 3 TIPChKUX MOP1JT ISl KIaJIKU CTiH?
1) 250 x 120 % 65 mm;
2) 250 x 250 x 138 mmM;
3) 390 x 190 x 188 mwm;
4) 490 x 240 x 188 mm.
VI .flka MakcuMalibHa Maca KaMEeHIO JJIs KJIaJIKU CTiH?
1)40kr; 2)16kr; 3)24xr; 4)50 kr.
VII. Sk Ha3uBaeThcsi rpy0000OpoOHUI MaTepiall HEeNpaBWIbHOT (opMU po3MipaMu
150...500 Mmm?
1) micok;  2) meOinb; 3) Omoku; 4) OyT.
VIII. TpotyapHi MIKTH 3 MapyBaTUX T1PCHKUX MOP1T MAIOTh TOBIIUHY...
1) 10...20 mm; 2) 40...150 mm;  3) 200...250 mMm;  4) 4...40 mm.
IX. BucoTa 60pTOBHUX KaMEHIB 13 TPaHITY Ta CIEHITY HOBHUHA OYTH...
1) 300...400 mwm;
2) 100...200 mm;
3) 30...50 mmMm;
4) 200...500 mm.
X. ToBmuHA MUISHUX TUIAT JJIS 30BHIIIHHOTO OOJIMIIFOBAHHS. ..
1) 200...300 mwm;
2) 6...140 mm;
3) 20...60 mmM;
4) 100...200 mm.
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111.5. (zacmocyeartst)

I. Bam HEoOxiqHO BiamTyBaTi 0yTo0eTOHHUN (PyHIaMEHT. SIKy TipChKy OPOAY
3aCTOCOBYETE I OyTOBOTO KaMEHIO?

1) mapmyp; 2) rilcOBHI KaMiHb; 3) rpaHiT; 4) BEpMHKYIIIT.
II. TlomipkyiiTe, sika 3 TIPCHKUX MOPIJ HaWKpalle Mifiiine A BUTOTOBICHHS
CTIHOBUX OJIOKIB.

1) Bamusik; 2) mapmyp; 3) rpanit; 4) miabas.
1. SIky 3 TipchKHUX TMOPiA Kpale BUKOPUCTATH JIJIsl BATOTOBJICHHS TUIUT 30BHIIIHBOTO
00JIMITIOBaHHS?

1) kBapuut; 2) Mmapmyp; 3) TiIICOBHI KaMiHb; 4) nepJiT.
IV. JIns idT BHYTPIIIHBOTO OOJHIFOBAHHS Kpallle BUKOPUCTATH TaKy TipChKY
OPOAY...

1) kBapiuT; 2) mapmyp; 3) rpaHit; 4) 6a3aibT.
V. Jlns BnamTyBaHHA JOPOKHBOTO MOKPUTTSI YUCTIIIE BCHOTO 3aCTOCOBYIOTb...
1) niaGa3; 2) rincoBuii KaMiHb; 3) mapmyp; 4) Tyod.
VL. [lmutw 1u1st OOTUITIOBaHHS B JOMEHHUX IIJIeUaX BUTOTOBIISIOTH 13...
1) Mmapmypy; 2) nabpamoputy; 3) rincoBoro kameHto;  4) miabasy.
VII. ITnuTy 15151 HOKPUTTS IMiAJI0T BUTOTOBIISIOTH 13...
1) rpanity; 2) tydy;  3)rincy;  4) BEpMHKYIITY.
VIII. ki ripchbKi TOPOAM 3aCTOCOBYIOTH JUIsl KUCIOTOCTIHKOTO OOJIMIIIOBAHHS?
1) kBapiuT; 2) BarHsAK; 3) TiIC; 4) aHAe3uT.
[X. ITomipkyiite, 7151 SIKOTO KOHCTPYKTUBHOIO €JIEMEHTY 3aCTOCOBYETHCSA HaOLIbIIA
KUIBKICTB TIPCHKUX TOPIJ.
1) crinm;  2) dyHmamMeHTH; 3) OOJIMIFOBAHHS.
X. CTiHM KUTIOBOrO OyJIMHKY BUTOTOBJISFOTHCS 13 TAKOI IPCHKOI MOPOAH, SIK...
1) rpanit; 2) nabpagopur;  3) Tyd; 4) GazaipT.
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Tema 4. KEPAMIYHI MATEPIAJIU I BHUPOKH
& 4.1 3BATAJIBHI BITOMOCTI

KepamiunnMu Ha3uBaroTh MaTepiajiv 1 BUPOOH, sIKI OJIEPKYIOTh 13 TJIMHUCTUX
Mac iX (opMyBaHHSIM, CYHIIIHHSIM 1 BunamdoBaHHsaM. [li crapomaBHI INTY4HI
OyIiBelbHI MaTrepiajid 3aBASKHM BHCOKIM JIOBrOBIYHOCTI, IIOPIBHSHO MPOCTIN
TEXHOJIOT1i  BUTOTOBJICHHS, YHIBEPCAJIBHOCTI  BJIACTUBOCTEH JyK€  LIUPOKO
3aCTOCOBYIOTHCA y OYHIBHUITBI: IS KIAQOKH Ta OOJHWIIOBAHHS CTIH, HACTHITY
MiJJIOTH, BUTOTOBJICHHS PI3HUX CAHITAPHO-TEXHIYHUX, TEIUIO- 1 3BYKOI30JIALIMHUX
BUPOOI1B, JIETKUX HAITOBHIOBAUiB OETOHIB TOIIIO.

Kepamiuni marepianu — HalAaBHIII 3 yCiX IITYYHHX KaM SHUX MaTepiaiiB.
Bunyck kepamidHOi LIETJM CTAHOBUTHh Mailke IMOJOBHHY OOCATY BHPOOHMIITBA BCIX
CTIHOBUX MaTepiamB. KepaMiyHi OOJMILIOBaJdbHI IUIMTKH M JOCI JIMIIAIOTHCS
OCHOBHMMHM MaTepiajlaMH JIJIsl OTIOPSKEHHSI CaHITapHUX BY3JIiB Ta 0ararbOx 1HIIUX
npuminieHb. He BTpatuiu cBoro 3Hau€HHS ¥ KepaMiuHl MaTepiaiu JIJIsi 30BHIIIHHOTO
OOJUITIOBaHHS OY/IiBETIb.

Kepamiuni marepianu 1 BUpoOOM KIacU(iKyIOTh 3a PI3HUMU O3HAKAMH.
3aranpHa Kiacudikaiis OyJiBeNbHUX KepaMiYHUX MaTepiaiiB 1 BHpPOOIB 34
npusHaveHHAM HaBeJeHa B Tabimmi 4.1.

3a 6udom noeepxmi xepamiuHi MaTepiaii Ta BHUPOOM MOIISIOTHCS Ha:
[J1Ia3ypoOBaHl 1 HErJia3ypoBaHl; OJHOKOJIBOPOBI, 0araTrokoiabOpPOBl 1 3 MAJIIOHKOM; 3
J1aJIEHBKOIO MTOBEPXHEIO Ta PENIbEPHI.

3a cmpykmypor uepenka xepaMiuHi MaTepialid 1 BUpOOU MOJISIOTHCS Ha JIB1
rpynu: MOPHUCTI, IO MOTJMHAIOTH MOoHaN 5 % Boau, Ta wWIbHI — MeHIIe S5 %. o
MOPUCTHUX BITHOCSATHCS CTIHOBI BUPOOH, YEPEIHUIIsl, OOTUITIOBAIbHI TJIUTKH JIJISL CTIiH,
3aIOBHIOBAYl JUIsl JITKMX OETOHIB, TEIUIOI30JIALIiHI BUPOOH, (asHCOBI CaHITapHO-
TEeXHIYHI BUpOOU Tomo. B cepenHbOMy BOHM MarOTh BOJOIOTIMHAHHS 32 Macolo
8...20 %, a6o 14...36 % 3a 00’emoM. Ha 310M1 BOHM MarOTh 3€MIIMCTHI BUTJIA,
HIOPCTKY OBEPXHIO, PU yJapl BUJAIOTh TITyXUH 3BYK.

[IinbHI, 1€ — TUIMTKU JJIS MAJOT, KIIHKEpHA 1eria, ¢papopoBi caHITapHO-
TeXHIYH1 BUpoOU. BoHM MaroTh OJMCKY4YWi 3JI0M, TJIaJIEHbKY MOBEPXHIO, MPU yAapl
BUJIAIOTh YUCTUN JI3BIHKUH 3BYK.

3a 6yooeoro uepenka, 10 XapaKTEpU3y€e MOro TEKCTYpPY, PO3PI3HSIIOTH rpy0y
(HEOTHOPIIHY KPYIMHO3EPHUCTY) Ta TOHKY (OIHOPINHY APIOHO3EPHUCTY) KEPaAMIKY.
binbmiicte  OyAiBenbHUX KepaMiyHUX MarepiadiB  (Ileryia, KaMeHi, YepernuIls)
BIJIHOCSITB JI0 TPyOOi MOPHUCTOI Kepamiku 3 BOAOMOTIIMHAHHSM 5...15 %. JlopoxkHto Ta
KUCIIOTOTPUBKY IIETJy, KaHai3aIliiiHl TpyOu MOKHA BITHECTH N0 Tpy0oi HIUTHHOI
Kepamiku 3 BogomnoriauHanHsMm He Bumie 10 %. 3a ToHKYy HOpPHUCTY Kepamiky
BBAXKAIOTh BUPOOU 13 pasHCY 1 MalOMiKHK, 32 TOHKY LIUJIbHY — BUpoOU 3 (apdopy i
JIesiIKl BOTHETPUBKI, KUCIIOTOTPUBKI 1 €JIEKTPOI30JIALIIHI KepaMidHi MaTepialiu.
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3a cnocobom hopmysanna xepamiuHi MaTepiaid MOAUIAIOTHCS HA MaTepialy,
oJiepKaHi TUTACTUYHHM (DOPMYBaHHSM, HAIIBCYXUM NpeCcyBaHHSAM a00 KIIIHKEPHUM

CIIOCOOOM.
Tabmms 4.1
Kiacudikartiist kepaMidHHX MaTepialliB 3a MPU3HAYCHHSIM
[Ipusnauenns | Ctpykrypa : Marepianu 1
p ; PYKTYD Bun xepamiku p CupoBuHa
KepaMiku yepenka BUPOOH
: eria, KaMeHi )
CriHoBa [lopucra, |Tepakora gﬂOKH’ > I'mnHa, mCoK,
myCTOTi1a ] JIOMIIIIKH
TaHel
TepakoTa
P ’ [Inutkn, )
Oo6numroBansHa |I[lopucta dasHC, Hera I'muna, micoxk,
dacagHa rJ1a3ypoBaHa. ’ MIOJIbOBHH IITIAT,
KUJIMMOBA .
aHroOoBaHa . KaoJIIH
KepaMika
OOmuirtoBanLHA N dasHc, [ImTku, Te came
BHYTPIIIHS riia3ypoBaHa |(pacoHHI JeTai
[TokpiBenbHa » Tepakora Uepenuus I'nuna, micok
JIs TIepe- [Topucra )
A ‘P P ’ Kameni, 6nokn
KPUTTIB TTOPOXKHUCTA|» Te came
Kepam3sur, JlerkonnaBka
Temmoi3ossmiiiaa | Te came [lopoxxHucra |1ierna, INTH, |TJIMHA, TPered,
arJomopuT 1aTOMIT
Bornaerpuska
Kpemneszemu-
[Topucra, i . |TJIMHA, IIaMoT,
Boruerpuska . cTo- marHesl- |llerna, kameHi .
{iIJIbHA KaOJIiH, KBapIIUT,
aJbHa .
JIOJIOMIT, MAarHE3UT
Ierma, mautku, BormerpuBka
. ) ®dappdo TpyoHu rJUHa, KBa
Kucnoroctiiika |II{inpHa pbop, pyon, . PH,
(asHc (acoHHI1 IIOJIbOBUII 1LITIAT,
BUpOOU 1aMOT
Llerna :
. . Tyromiaski rivHu
Jopoxns » [linpHA (KJI1HKED)
CaniTapHo- ITopucra, |®asHCc, HamiB |YMuBanbHUKH, | [HHA, KaOdiH,
TEXHIYH1 BUPOOH |ILIJTbHA bapdop YHITa34, BAHHU T11COK
HpenaxHi ['nmuna, micok
TpyoH [llamoT, KaomiH
Tpyou Te came Tepakora pyou ’ ’
KaHaJTi3aIiifHi  BOTHETPUBKA TJIH-
TpyOu Ha, IMCOK
®dasHc, )
dapdo I'nmuna, kaouniH,
JlexopaTuBHa » pOOP JlekopaTuBHI ~ MICOK, MOJLOBUMA
MaKoJrika, .
JeTal IITIaT.

TepakoTa
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& 4.2 CAPOBUHA 1JIs1 BUPOBHULITBA KEPAMIKHA

["'0710BHOIO CHPOBUHOIO I BUTOTOBJICHHS KEPAMIKU € pi3Hi TJIUHSCTI FipCBKi
nopoad. I unu — 1€ TPOIYKTH MEXaHIYHOTO pYI/IHyBaHHSI TIPCBKUX TIOpIT 3
OCHOBHHMM ITOPOJIOYTBOPIOIOYMM MIHEPAaJOM — K @ O T 1 H1 T O M. XapaKTepHa
BJIACTUBICTh TJUHH — MJIACMUYHICMb, SKa 3aJ€KUTb B OCHOBHOMY  BiJ
TPaHYJIOMETPUYHOTO  CKJIaay. 3a  IUIACTUYHICTIO TJIMHA  TOAUISIOTH  HA
BUCOKONIACMUYHI, CEPEOHbO-, NOMIPHO- MA MALONAACMUYHI.

UumMm Ounbllla KUTBKICTh B TVIMHI YaCTUHOK po3MipoM MmeHiI sk 0,005 MM, TuMm
BUIIA TUTACTUYHICTD 1 TUM O1JIbIIE TOTPIOHO BOAM JJis1 OpMYBaHHS TJIMHSHOTO TICTa,
10 CIIPUYMHIOE 3HAYHY YCAJIKy IPH CYIIIHHI 1 BUMAIIOBaHHI. Ycadkorw Ha3uBalOTh
3MEHIIICHHS JIIHIMHUX pO3MIpiB Ta 00'eMy B TpOLIECI CYIIIHHS Ta BHUITAIIOBAHHS.
[ToBiTpsiHa ycasika KOJIUBAETHCS Y Mexkax 2...12 %, BorueBa cTaHOBUTS 2...8 %.

3a soenempueKkicmio TIAVMHHU TOAUISIOTH HA. 602HEMpPUSKi 3 TEMIIEPaTypOIO
maBieHHs: noHaa 1580 °C, myeonnasxi — 1350...1580 °C, nmerkoruiaBki — MEHIIIE
1350 C.

XapakTepHa BJIACTUBICTh TJIMH — 1€ 3/IaTHICTh MEPEXOIUTH B KaMEHENO 10HU I
ctad. Kotip TIUHSIHOTO YepernKa 3ajaeKUTh Bl CKJIaay 1 KiTbKOCTI OKCUJIIB y TJIHHI.

[I{o6 mOMMNIUTA TEXHOJOTIYHI BJIACTUBOCTI (OPMYBAILHUX Mac 1 HaAaTh
MIEBHUX BIIACTUBOCTEH BHpPOOAM, 10 TJIIMH BBOMATH Pi3HI M00aBKH; CITICHIOBaYi,
MOPOYTBOPIOBAYi, IJIaBHI, MJIACTU(HIKATOPHU TOIIIO.

CnicHioganbHi 000aéku BBOISATH Yy KepaMiuHy Macy, 1100 3HHU3UTH
IJIACTUYHICTH 1 3MEHIIUTH YCaaKy. JlJis IbOr0 BUKOPUCTOBYIOTH IUIAK, 3011y, IAMOT,
MICOK, JIET1IpaTOBaHy TJIMHY.

1Inasni 3HWKYIOTh TEMIIEPATYPY BUMAIIOBAHHA i crlikaHHs TNIMHHU. Lle moboBi
IIITATH, JOJOMIT, MAarHe3UT TOIIIO.

llapoymeoprosanvri 006aexu BBOJSATH, OO ofepkaTH Jierki BUpoou. Takumu
no0aBKaMU € MarHe3uT, Kpeia, T0J0MIT, TUpca, BYTUIsA, TOpd, JITHIH.

IInacmugixyroui 0obasku CHUPUSIIOTH MIJBUIICHHIO TJIACTUYHOCTI; JO HHUX
HaJIe)KaTb BHUCOKOIUIACTUYHI TJIMHU, OCHTOHITH, IOBEPXHEBO-aKTHUBHI PEUOBHHH,
cynb(diTHO-cTUpTOBa Oapaa.

[I{o6 MOMIMIIIUTHA JEKOPATUBHUNM BHUTJISA 1 CTIMKICTH JO 30BHINIHIX BIUIMBIB,
MOBEPXHIO KEPaMIYHUX BUPOOIB MOKPUBAIOTH IIa3yp't0 Uh aHTOOOM.

Inasyp (nonusa) — ue ckimononiOHe TOKpUTTS, 3aBTOBIIKK 0,1...0,2 MM,
BUTOTOBJICHE 3 KBAapLOBOIO IIICKY, KaoOJiHy, MOJbOBOrO IIMNary, JOJOMITY,
MarHe3uTy, OKCHIIB MeTalliB, HAHECEHWH Ha IOBEPXHIO BHUPOOY 1 3aKpilieHUn
BUNAIIOBaHHAM. ['11a3ypi OyBaroTh mpo3opi 1 Tiyxi (emai), 6e30apBHi 1 3a0apBiieHi,
TJISHCOBI 1 MATOBI, TYTOIUIaBKI 1 JIETKOTUIABKI.

Aneo6 BUTOTOBIISIIOTH 3 015101 @00 KOJIbOPOBOI TNIMHHU, HAHOCSATh HA MOBEPXHIO
BUpoOy ToHkuM MmapoMm 0,25..0,4 MM 3aBTOBIIKM 1 BHIANIOIOTh. 3abapBiieHa
MIOBEPXHS CTa€ MaTOBOIO.
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% 4.3 BUPOBHUIITBO KEPAMIYHUX BUPOBIB

He3Baxkatoun Ha MIMPOKHI aCOPTUMEHT KE€paMiuHUX BUPOOIB, BUPOOIAIOTH iX
32 €JUHOI0 IMOPIBHSHO IPOCTOI0 TEXHOJIOTIYHOI cxemor (puc. 4.3): moOyBaHHS
CUPOBUHH, MIATOTOBKa MacH, (opMyBaHHS BHUpPOOIB, CYIIIHHS, BHUMIAIIOBAHHS,
COpPTYBaHHS, TaKyBaHHSI.

oOyBaHHS MPUTOTYBaHHS OpMYyBaHHS .
‘ flodys p yB bopmy ' ‘ CYILIIHHS BUIAJTIOBAaHHS
CUPOBUHU Macu | BHUpOOIB |

| I T 1§ 1

14

g ™y 0
cyxa KLUTbIICBA
> rnpec . R =
o > < 0<8% p) i o T
:I: m ti . vy E o]
@ >
g > UIACTHYHA || MYHJIITY ==
®=18...25% pizak =l
. A S o
ACTUYHICTh ) .
BOTHCTPUBKICTh ) MOKpa = T ) TyHEJIbHA
ycajka ®=45...50% i
S

Puc.4.3 BupoOHHUIITBO KepaMiuHUX BUPOOIB.

JJo0O6yBatwWTH NHUHY Y Kap’epax BIAKPUTUM CIOCOOOM, 10 3aBOJY
TPaHCIIOPTYIOTh BaroHETKaMH, aBTOCAMOCKHIaMH, KoHBeepamu. Cymim s
G op My BaHH g BUPOOIB TOTYIOTh HANIBCYXUM, IJACTUYHUM 1 MOKpPUM
(IUTIKEpHUM) CIIOCOOaMHu.

3acTOCOBYIOUM Haniscyxuul cnocio gopmysanns (puc. 4.4), rmuHy noapioHto-
I0Th y MJMHAaX; MIJICYIIYIOTh Yy CYIIWIBHUX OapabaHax 1 NEpPeMillyloTh Yy
TJIMHO3MIIIIyBayaxX, 3BOJIOKYIOUM maporo a0 Bosorocti 8..12 %. Koxuuii Bupiod
dbopMyOTh OKpeMo Ha Tmipecax mija TuckoMm 15..40 MIla. Bupobu maroTh 4iTKY
dbopmy, TOUHI PO3MIPH.

[pu naacmuunomy cnocobi ¢opmysanHs TAUHY 3MIIIYIOTH 3 BOJAOIO [0
Bosorocti 18..25 % B ramHO3MintyBayax (puc. 4.5). Bupobu dopmyroTs Ha
CTPIYKOBHUX Ipecax, JIe 3a JOMOMOTOI ITHEKa Maca OCTAaTOYHO TOMOTEHI3YETHCS i
BUJIABJIIOETHCST Yepe3 MYHJIIITYK y BUIJISAI Opyca. bpyc po3pi3yloTh CTajleBOIO
CTPYHOIO Ha OKpeMi Bupobu (puc. 4.6.).

[Ipu mokpomy cnocobi CUPOBUHHI MaTepiayid CIOYATKy MOAPIOHIOIOTh, a
MOTIM 3MIIIYIOTh 3 BOAOO J10 BosiorocTi 45...60 %. Pinky rivHsSHY Macy BUJIMBAIOTh
y ¢Gopmu. I{luM crmocoGoM BUTOTOBISAIOTH (DastHC, MO3ATYHY IUTMTKY, TTUTKY IS
BHYTPILIIHBOTO 037]00JICHHS CTiH.
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Puc.4.4. Texnonoriuna
cxema BUpOOHUIITBA
IIETJIA METOJIOM
HaITIBCYXOTO
MpEeCyBaHHS:

1 — smmKoBUI MOaBaY;
2 — CTpIYKOB1 KOHBEEPH;
3 — ne3iHTerpaTopHi
BaJbIIl;

4 — UKJIOH,;

5 — cymmnbHui 6apaban;
6 — OyHKep;

[ — TapiryacTui
KUBUJIbHUK;

8 — mesinTerparop;
9 — eneBatopu;
10 — rpoxor;
11 — rnmuHO3MIIITYBaY 13
Mapo 3BOJIOKYBAUEM;
12 — >KUBUIIHLHUK;

' 13 —npec

CyuriHH s BUpoOiB MOKe OyTH IITYYHUM 1 IpupoaHuM. [Ipuponne cymniHHS
B CYNIWJIBbHHUX capasx JeuieBiie, aie aororpuBaiie (10...15 mi0), 3anexuTh BiAg
TEMIIepaTypH 1 BOJIOTOCTI HABKOJUIIHBOTO MOBITPs. LLITyyHe cyliiHHS BUKOHYIOTh Y
TyHEJIbHUX cyliapkax (puc. 4.7), 1e KepaMiuHi BUpOOM COXHYTbh Bia 16 roaumH Ao
TPHOX [i0.

BumnanioBaHHS 3IIHCHIOETbCS B TYHEJIIBHUX YM KUIBLIEBUX (HA CTapHuX
3aBojax) meyax (puc. 4.8). Temmeparypa sumnamoBanas 900...1100 °C. Ilicmas
BUIAJIIOBAaHHS BUPOOU COPTYIOTh. SIKICTh BHUPOOIB YCTAHOBJIOIOTH 3TIAHO 3
CTaHgaapToM 3a (QopMOIO, pO3MipaMH, 3O0BHIIIHIM BUIJISIIOM, CTYIEHEM-
BUIATIOBaHHS, AehEeKTaMHU.
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,,%,,\ Tossiop Puc. 4.5. TexHonoriuxa
- CcXeMa BUTOTOBJICHHS
. ¢ bi . .
Fans s KepaMiuHoOi Leran
R i IJIACTUYHUM CIIOCOOOM
AP
[Tanuso Boxna abo Kepamiuna
BOJIAHA NMapa oksas
Kamepn CHpEUb
Ha.-V
N -
(‘lll;cllt- Fi\'ﬂ J Ck m.
n4b KCPL]MNHOI Heriau
® 6 Puc.4.6.CtpiukoBuii
7 BAKYYMHUU IIPOLIEC :
y g 1 — mHeKoBUi Bai; 2
4 : — KOHYCHAa I'0JIOBKa;
- TN ey 3 — MYHJIIITYK;
’ , v
: / 17 4 — ruHSAHUK OpyC;
s S PEENISERTLTIL LIS LI IIFLLIILEIIIY R
; ‘ ? Z . 5 — HIK;
4 3
. 1 6 — BakyymMHa
1 Kamepa; 7 — penriTka;
\ e s s N N e X 8 . rHI/IHOSMimyBaI{
43 2 1 \
“ ,,’: / a2 //?r./;"z.' ,f:"}" R
Z Z

Puc.4.7.Cxema TyHenbHOI
cymapku: 1 — peiikoBa KoJIis;
2 — KaHaJ JJId MiaBEICHHS
TEIIOHOCIS;, 3 — BArOHETKH 3
cupuem; 4 — KkaHan s
BiJIBEJICHHS TEIJIOHOCIS
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Puc.4.8 Kinbnesa my:
1 — pobounii kaHai;
2 — TMMOBHUH KaHAII;
3 — CKJIETIHHSA 1eYi;
4 — TArU;5 — )KapOBUI KaHAI;
6 — ’KapoB1 KOHYCH;
7 — TUMOBI1 KOHYCH;
8 — manuBHI TPyOOUKH;
9 — xomok; 10 — cupenp

£ 44 CTIHOBI KEPAMIYHI MATEPIAJIM: KEPAMIYHA IIEIVIA 1
KAMIHHS, IX PI3HOBUJIU

Halimommpenimuii Marepiail 3 KepaMikKd — KepaMiyHa Ierjia 1 KaMiHHA.
Bupo6wu 3rigao JICTY b B.2.7-61-97 ,Ilerna ta kaMeHi KepaMivHi PSIOBI 1 JIMIILOBI”
KJIACU(PIKYIOThCA 32 TAKUMHU O3HAKAMHM: MPU3HAYECHHSIM (PSIOBI, JIUIIbOBI1), MIITHICTIO
(Mapkoro), po3MipaMH, CEpEHbOI0 TYCTHHOIO (3BUYaiiHI, yMOBHO €(EeKTHBHI,
edekTHBHI), MOpo3ocTilikicTio (Mapku F-15, F-25, F-35 ta F-50), pagioakTuBHICTIO.

[lerna wmae po3mipu 250x120x65 MM (oamHapHa) Ti 25%120%88 MM
(MoaynbHa). 3a HOpMaTMBaMHU Ierja MOKE€ MaTd BIAXWJIEHHI BiJ PO3MIpPIB IO
JIOBXKHWHI £5 MM, IO IIUPHHI +4 MM. MO TOBIIHUHI £3 MM.

Cepennss  mmpHicTE  —  1600...1900 KF/M3, TEIUIONPOBITHICTh  —
0,71...0,82 Bt/(M'K), maca — He OunbiIe Hixk 4 Kr. BUTOTOBISIOTE METITy TUIACTHYHUAM
Ta HaMiBCYyXuUM crocobamu. BopomorinuHaHHsS 1erivM Mae OyTu He MeHII sk 8 %
1HaKIIIE 11erjia OyJie MIUIBHOK0 1 MaTUME BEJIMKY TEIUIONPOBIIHICTE. MOPO30CTIHKICTh
— He MeHIIe Hix 15 nukmis.

[Ilo6 Bu3HAUMTH MapKy IErJd, MOTPIOHO BUTOTOBUTHU 3pa3KU 1 BUMPOOYBATH
ix Ha BUTHH 1 cTHCK (puc. 4.4.1). 3a 3nauenusmMu R.; 1 R;,. ycranoBneHo mapku
neriu (tabn.4.4).

Puc.4.4.1 Cxemu
Hﬂ I BU3HAYEHHS MapK1

LEIJIN 110 TPaHUIIl
_ _ MIIIHOCT1 HA CTHCK 1
l 3THH.
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Tabmuus 4.4
BusnaueHHs Mapku KepaMivHOI 11eTJIU
Miynicmo, MIla
Ha CTHCK R, Ry AT LIETIN
« IIACTUYHOTO HaIBCYyXOT0 .
“ = S MO/TYJIBHOT
Mapka = = g li)opMyBaHHH l{l;[pecyBaHH}I _
=2 s O = = 2 = = 2 = =
meent | 2B | 22| Be |S%g| Rs |52 Rg |SEs
S& | 2= | =% | 585 =% | 5&&F| =& |§5&8%
2 52| Z2 | 288 ES | 288 Ba | 288
o T & Q" S w Q" S w Q" s w
g8 |¥=& | § [®F=% | & |¥=&
300 30 25 4,4 2,2 3,4 1,7 2,9 1,5
250 25 20 3,9 2,0 2,9 15 2,5 1,3
200 20 17,5 3,4 1,7 2,5 1,3 2,3 1,1
175 17,5 15 3,1 1,5 2,3 1,1 2,1 1,0
150 15 12,5 2,8 1,4 2,1 1,0 1,8 0,9
125 12,5 10 2,5 1,2 1,9 0,9 1,6 0,8
100 10 7,5 2,3 1,1 1,6 0,8 1,4 0,7
75 7,5 50 1,8 0,9 1,4 0,7 1,2 0,6

YMOBHI  MO3HA4Y€HHS  CTIHOBUX  Ke€pamMiyHMX  BHUpPOOIB  3rigHO 3
JCTY b B.2.7-61-97.

X X X -y v/ v/ Y JICTY b B.2.7-61-97
Marepia
(K — xepamMiyHuii)

BHJT BUPOOIB
(P — psimosi, JI — aunp0B1)

MOPOKHUCTICTD IETJIH
(I — moBHOTLIA, IIp — MOpPOKHUCTA)

THUIT BUPOOIB
(3rizao Tadmmie JACTY)

MapKa 3a MIIHICTIO

cepenHs ryCTHHa

MapKa 3a MOPO30CTIMKICTIO

Ierna KPIIs — 1/100/1650/15 JICTY b B.2.7-61-97 — uerna kepamiuna
psIOBa MOBHOTINA Mapku 3a Mimmictio 100, rycrmHoro 1650 kr/m®, mapku 3a
Mopo3ocTiiikicTio F15.

I-.-!l #IMpuknad 1. BusHauutu Mapky 1erid, SKImo R = 15,6 MIla,
Reu = 2,85 MIla Po3p’s3anns. 3a Tab:. 4.4 e mapka M150.
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/Hpumao 2. Busnauntu R, fAkmo cepenHs pyiHIBHA cuia Micis

BUTIPOOYBaHHs KyOMKiB-€TaJIOHIB Ha CTHCK nopiBHIOE 150 kH.
PosB’sanms. Ry, = P/S; S= 125 x 120 = 15000 mMm?;
R.; = 150000/15000= 10 MIla. Mapka M100.

OCHOBHI HEIOJIKH ITOBHOTLIOI IIETJIM — BEJIMKA Maca, BHCOKa IIUIBHICTD,
BEJIMKA, TEIUIONPOBiAHICT. [l 3MeHmIeHHsS Mach 1 TEIUIONPOBIIHOCTI
BUTOTOBJISIIOTh  ehekmusny yeeny i kameni (puc.4.4.2) TOPOKHUCTUMU abo
MTOPUCTHMH.

Puc. 4.4.2. llerna ta kaMmeHi
KepaMiyHi: a)- IIaCTUYHOTO
dbopMyBaHHS; 0)-
HAaIMiBCYXOI'o PeCyBaHHS;

1 — merna 3BH4aina;

2 — 1ierina mopoxkHucrta 3 19
nyctotamu (I1 — 13%);

3 — meraa nopokHucTa 3 21
nyctototo (IT— 34%, 45%);

4 — xaMiHb 3 { yCTOTaMH
(IT— 25%, 33%); 5 — kamiHb
3 18 myctoramu (IT1 — 27%,
36%); 6 — kaminb 3 28
nycroramu (IT— 32%, 42%);
7 —uernas 6
TOPU30HTATBHUMHU
mycToTamu; 8 — KaMiHb 3 11
TOPU30HTATBHUMHA
nycrotamu; 9 — kaminb 3 3
TOPU30HTATBHUMHA
nycrotamy; 10 — nerna 3 8
HackpizHumu oTBopamu (IT —
11%); 11 —nerna 3 8
HackpizHuMH oTBopamu (IT —
6%); 12 —uerna 3 17
HackpizHuMH oTBOpamH (1T —
12,7 %).

[Topucti edekTHBHI BUPOOM OACPKYIOTh 3 TJIMHH, AOMILIIYIOYM J1aTOMIT,
Tpenen abo TIUHU 3 BUropsitouuMu aobaBkamu. CepeAHs IIUIBHICTh €(EKTUBHUX
KaMeHiB i mernu — me Gimpme 1450 xr/m°. Kepamidni kaMeHi BHITyCKAarOTh TaKuX
po3mipiB:  250x120x138 mm, 288x138x138, 250x250x138, 250x250x120 1
320%250%175. BukopuctanHs €peKTUBHUX BUPOOIB J1a€ 3MOTY 3MEHIIUTH TOBIIUHY
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CTIHM, 11 Macy, 3HU3UTH BapTICTh OYyJIBHMUIITBA, CKOPOTUTU MOTrO CTPOK 1 TPYIOBI
BUTpATH.

InpycrpianbHi kepamMiyHi BUpoOU: 0JIOKM i maHeJ i

HesBaxkaroun Ha 3HaYHE 3POCTaHHS BUPOOHUIITBA CTIHOBUX MaHeseH 1 OJIOKIB 3
OCTOHY Ta 3aj11300€TOHY, 1IeTJIa JINIIAEThCS OCHOBHUM CTIHOBUM MatepiaiioM. [IpoTte
AK JApiOHOIITYYHAa BOHA HE BIAMOBIJA€ BHMOTaM CY4acCHOTO IHJIYCTPIaJbHOIO
OyIIBHUIITBA. 3aBJSKHM BUTOTOBJEHHIO Ha 3aBOJII K€paMIYHUX CTIHOBUX TaHeNeH 1
KepaMigyHuX OJIOKIB I 30BHIIIHIX CTIH (puc.4.4.3 a), a TakoX OIHOPSIHHUX
BIOpONIETJITHUX ~ TaHENIeW IS BHYTPIIIHIX CTIH IEIJy BIAEThCA  3POOUTH
1HAYCTPIabHOIO M JOCATTH 11 €eKOHOMIT, 3MEHIIIYIOYH Macy CTiHU.

[TaHeni a1 30BHINIHIX CTiH BUITYCKalOTh TPH -, IBO — 1 OJJHOLIAPOBUMH.

TpuiapoBi CTIHOBI NaHENl CKIAAAKOThCA 3 JBOX LEMVISIHUX LIApiB; TOBLIMHA
KOXXHOTO IIIapy CTaHOBUTh 65 MM; BCEpeIMHI YKIANalTh IMap yTeIulroBaya
3aBTOBIIKK 100 MM (MiHepanoOBaTHI IJIMTH TOINO). 3arajbHa TOBIIWHA TPUIIAPOBOI
MaHesl pa3oM 3 BHYTPIIIHIM 1 30BHIIIHIM OOJIMIIOBAaHHAM CTaHOBUTH 280 MM.

JBomrapoBi maneni (puc. 4.4.3 0) BUTOTOBISAIOTH 3aBTOBIIKM 260 MM,
po3mipom Ha kimHaty 2670 3180 mMm. [[BomapoBa maHedb CKJIAA€ThCA 3 IIAPY
neryiv 3aBTOBIIKKM 120 MM, BHCOKOE(EKTHBHOIO yTeIUlIoBaya (MiHEpaJbHOI BaTH,
niHockia, (iobpomity) 3aBToBiIKM 100 MM 1 TphOX MIapiB LIEMEHTHOTO PO3YHUHY
3aBTOBIIKM 40 wMM. JlumpoBud OlK CTIHOBOI IaHEIl MOXKHA  O300UTH
OOJIMIIIOBAJILHOIO KEPAMIYHOIO TUTUTKOIO 3aBTOBIIKHU 4 MM.

Opnomapori manem 2750x3190>300 MM BHUTOTOBIISIOTH 3 TOPOKHHCTOTO
KepaMiuyHOTO KaMiHHA. [laHen 30BHINIHIX CTIH apMyIOTh CTaJ€BUMHU KapKacaMu 3
JPOTYy JiaMeTpoM 2 1 6 MM, PO3MIIIEHUMHU 3a 3pa3KOM BIKOHHOTO MPOPi3y MaHedi.
BuroToBieHHsT KepaMiuHMX CTIHOBUX TaHEJIEH BHUKOHYIOTh TOPU3OHTAJILHUM Ta
BEPTUKAIILHUM MYpPYBaHHSM. TEeXHOJIOTIYHUI MpOIeC BUTOTOBIEHHS BiOPOIETIISTHUX
MaHesell CKJIalaeThCsd 3 TaKMX OCHOBHHX OIEpalliidl: yKIaJAaHHS B TOPU3OHTAIBHY
dbopMy TOCHIIOBHO OOJIMIIOBAIBHOI TUIMTKH, PO3YMHY, METAJIEBOr0 Kapkaca,
MOPOKHUCTUX IETJIM Ta KaMIHHS, PO3YMHY, BIOpYBaHHS 1 OMOPSIKYBaHHSI MaHENEH,
TBEpJHEHHSI B MPONAaprOBaIbHUX Kamepax. Hac TenmnooOpoOKM CTaHOBUTH Mailke
8...12 ronun npu Temnepatypi 80 °C.

[Taneni, BUTOTOBIIIOBaHI BEPTUKAJIBHUM CIIOCOOOM 3 KEpPamMi4YHOrO0 KaMmiHHS 13
3aCTOCYBaHHSM apMYyBaHHS METaJIEeBOI0 apMaTypol0 B KOHIYKTOpax, MiJIar0Th
MIPUCKOPEHOMY TBEPIHCHHIO B IIPOIAPIOBAILHUX KaMepax.

[Tanemni TUTSt BHYTPIIIHIX CTIH BUT'OTOBJISIFOTh pO3MipomM
2620x2270x 140 wmimiMeTpiB 13 1ierau abo0 KepamidyHOrO KaMiHHS; iX apMyIOTh
CHeIiaJbHUMU MeTaJeBUMU Kapkacamu. [laHeni 3 MOPOXHUCTOTO KepaMidyHOTO
KaMiHHS BHTOTOBJISIIOTh OJHOIIAPOBHMH 3aBTOBIIKK 140 MM (TOBIMHA IETIUHU
120 mm 1 1Ba mapu pozuuny mo 10 mm).
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3 BT Puc.4.4.3. IngycTpianbHi
S i . . .
= v 5N KepamidHi BH'p06I/I.
] B < a - KepamiuHi OJIOKH;
~ =~ 0 - KkepamiuHi aHei
= ~ O oo 240
= 280
2620...3180 !
a) 0)

4 4.5 KEPAMIYHI BUPOBU JJIS1 OBJIMIIOBAHHS BYJIIBEJIb
BUPOBU JJIAA OBJIMINIOBAHHA ®ACAAIB

Jns oGnuitoBanHs (QacanaiB OyaiBeab 3aCTOCOBYIOTh pi3HI 3a  (opMmoro,
po3MipaMy Ta JIEKOPATUBHMMH BJIACTUBOCTSIMU KepamiuHi BupobOu. DacasHi
KepaMiuHl BUPOOU 3aCTOCOBYIOTH JIJIsi OOJIMIIIOBAaHHS (pacaiHUX TOBEPXOHB, CTIHOBUX
naHesei, 0J0KiB, IOKOJIIB OyAiBeb, JIOIXKI, CTBOPEHHS I€KOPATUBHUX MAHHO.

Juuyvoey uezny i kaminua (JAJCTY b B.2.7-61-97) BUTOTOBIAIOTH 3 TJIHH,
TpEnemiB 1 MiaTOMITIB METOJIOM IUTACTHYHOTO (opMyBaHHS ab0 HaIiBCYXOro
npecyBaHHs 3 J00aBKaMu 4M 0€3 HUX, 3 HaHECEHHSIM (akTypHOTO IIapy uu Oe3
HbOI'O, TAKUX CaMHX pO3MIpPIB 3a TaKOI CaMOI0 TEXHOJIOTI€I0, K 1 3BUYAlHY,
JOTPUMYIOUUCH OUIBII TOYHUX BHUMOT IIOJI0 OJAHOPIJHOCTI CHPOBUHH 1 MPABHIBHOI
dbopmu.

JlupoBa 1eria 1 kaminHs (puc. 4.5.1) npusHaudeHi I MypyBaHHsS 1 OJIHO-
YaCHOTO OOJIMIIOBAHHS 30BHIMIHIX 1 BHYTPIMIHIX CTiH OyAiBedb 1 CHOPYH, TOMY
MOBUHHI MaTH Bl JIMIIbOBI TOBEPXHI — IOMEPEYNKOBY 1 JIOKKOBY. KpiM 1mporo
BUTOTOBJISIIOTH (DIrypHi LerisiHi BupoOu (puc. 4.5.2).

Puc. 4.5.1 JIunpoBa
1eria:

a —.3BHUYaliHa 1eria
JUTST OOJIMIFOBAHHS

0 —.¢irypHi HeryisHi
BUPOOHU.




byoisenvrne mamepianoznascmeo 79

a

Puc. 4.5.2. ®irypHi uernisiai BupooOu

3a MIIHICTIO erTy 1 KaMiHHA MoauIsIoTh Ha Taki Mapku: 300, 250, 200, 150,
125, 100 1 75, 3a mopo3ocriiikicTio — 25, 35 1 50. BogonornuHanas mae OyTd He
MeHIII K 6 %.

[lermy 1 KaMiHHS BHUTOTOBJISIOTH: 3 TJIAJACHBKOIO 1 PENbEGHOI JHUIHOBOIO
MOBEPXHEI0 MPUPOTHOTO KOJHOpY ab0 3a0apBIEHUMHU y Maci IIISXOM YBEJICHHS B
CUPOBHHHY CyMIll J100aBOK; 3 O(aKTypeHOIO JIUIbOBOIO TOBEPXHEI —
TOPKPETYBAHHIM MIHEpPAIbHUM JpiOHIKOM, aHTOOYBaHHSM, HAHECEHHSAM MOJUBU a00
JBOIIAPOBUM (DOPMYBAHHSIM.

JloOuparoun ckJaj KepaMiyHUX Mac 1 PEryilolud PEeXUM BUIATIOBAHHS,
MO>KHA BUTOTOBJISITH LIETTy O1710T0, KPEMOBOI'O Ta 1HIIUX KOJIbOPIB.

Jleowapoey ueeny HopMyIoTh 13 MICIEBUX YEPBOHUX TJIMH 1 JIUIIE JUIILOBUN
map (3...5 MM 3aBTOBIIKH) 13 OUTOBUNAIFOBAHUX TJIUH.

Anzobosana yeena Mae TUIHOBY TTOBEPXHIO, BKPUTY aHTOOOM. BUTOTOBIISIIOTH
anro6wu 13 O1nmoi rmuu (80 %), ckisinoro 6oto (13...20 %) 1 MiHepanbHOTO OapBHUKA
(5...7 %). AHro6 HaHOCATH Ha BiA(GOPMOBaHUI BUPIO y BUTIISII CYCIIEH31T — IITIKepa,
a TOTIM BUMNATIOOTb.

IHonueé’any wyeeny 3acTOCOBYIOTH JI AKIICHTHHX BCTAaBOK, SIKI HAJaOTh
dacany OyiBil OLTBIIOT ApXITEKTYPHOI BUPA3HOCTI.

Jnst o37005ieHHsT  301pHUX KOHCTPYKIIM Ha 3aBOJaXx BUKOPHUCTOBYIOTh
KHJIMMOBO-MO3ai4Hi TUTUTKH, TUIMTKH THITY «KaOaHIMK» TOIIIO.

Inumxku kepamiuni ¢pacaoni i kunumu 3 nux 3riguo 3 JICTY b B.2.7-67-98
HIITUTKA KepamiyHl 1 KMJIMMHU 3 HUX JUISTBCS Ha ¢acagHl KepamiuHl IUIMTKH,
IIOKOJIbHI TUIUTKHU, KWJIUMHU 13 KEPaMIYHUX TUTUTOK 1 KWJIMMHU ,,0peKdis’.
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Dacaoni  kepamiuni naumku (puc. 4.5.3) BHIOTOBJISIOTH METOJIOM
HaIlBCYXOro mpecyBaHHs posmipamu 250%140x10 mMm, Tuny ,,Ka0aHUMK’
120 x 65 x 7 MmM. BurnyckaroTh INIMTKY W 1HIIUX PO3MIpIB.

JlutiboBa moBepxHs ¢acaHUX IUIUTOK MOXKE OyTH TJIaJIKO 1 (DaKTypHOIO,
TJIa3ypOBaHOIO 1 HE I1a3ypoBaHoi0. Ha TUIBHIN CTOPOHI € 3ariuOIeHHS 1711 KPaIoro
34YEIUICHHA 3 pO3YMHOM. BoponornuHaHHA MIUTOK — 2...9 %, MOPO30OCTIHKICTh — HE
mente 40 UKIIiB, TPaHUIIS MIITHOCTI Ha BUTWH — HEe MeHIre 16 MITa.

Puc.4.5.3. ManorabaputHi dacaaHi
TUTUTKH: a — TUJIbHA TMIOBEPXHSA ; O —
JMIHOBA TIOBEPXHS

Hoxonbni naumku posmipamu 15%X75X7 MM BHUTOTOBJISIIOTH 31 CHIKJIMBUM
YEepErKOM 1 BKPUBAIOTH MPO30pPOI0 ab0 TIIyXOH MOJHMBOIO, iX BUKOPUCTOBYIOTH IS
OOJIMITIOBaHHS I[OKOJIIB Oy/IiBEb 1 MI3EMHUX MEPEXOIIB.

Kunumoeo-mo3zaiuni naumku BUTOTOBIISIOTH METOAOM JMTTA. TOHKOCTIHHI
IUIMTKA PI3HOTO KOJBOPY, 3 TOJHBOIO UM 0e3 Hei, SKi HAKJICIIOTh JHUIBOBOIO
MOBEPXHEIO0 Ha IMarepoBy OCHOBY (KpadT-marmip), BHACIIAOK 4YOrO0 YTBOPIOETHCA
KiwinM. [lauTkn MOXyTh OyTH KBaJpaTHOi, NPSIMOKYTHOI Ta IHIIUX QopM 31
CTOPOHOIO 22...29 MM, 3aBTOBIIKH 2...3 MM. KuiammoBy kepamiky 3aCTOCOBYIOTH IS
OOJIMIIFOBaHHS 30BHINIHIX TaHened 1 OJIOKIB, CTIH, BECTHOYJIB, CXOJOBUX KIIITOK,
CaHBY3JIiB Ta KyXOHb. JJi1 IbOrO KWJIMMHU 3 TUIMTKOIO YKIIAJAlOTh 3a JOMOMOTOIO
PO3YMHOBOI CyMIIIl HA MOBEPXHIO, IO OOJIUI[LOBYIOTh, a MOTIM 3MHUBAIOTh Kpadt-
namip Bojot0. BomonmornuHaHHS MIIMTOK HE MOBMHHO mepeBuinyBatd 9 %, mopo-
30CTIHAKICTh — HE MeHTIe 40 TUKIIIB.

Kunum ,,6pexuin” — Habip 4acTUH TUIMTOK JOBUIBHOI (POpMU, IIIOMICIO HE
MeHmre 3 cM’, M0 HAKIeeHi Ha jaucT mamepy. HoOMiHANBHI PO3MIpH KHIMMIB
BCTAHOBJIIOIOTh 3a Y3TO/PKCHHSM IMiIIMIPUEMCTBA-BUTOTOBIIIOBAYA 31 CIIOKUBAYEM.
YacTuHM MIIMTOK MOBUHHI OyTH PIBHOMIPHO PO3MIIIIEHI 10 BCIH TIIOIII KWJIMMA.

[IJINTKU JI BHY TPIIIHBOI'O OBJIMIIFOBAHHA

BHyTpimHi cTiHM 00JIUIILOBYIOTH MalOJIIKOBUMU Ta (hassHCOBUMHU IITUTKAMHU.

Maiionikosi naumKu BUTOTOBIISIOTH 3 JIETKOIUIABKUX TJIMH 3 JOJaBaHHAM J10
20 % BYIJIEKMCIIOTO KAJIBIIIO Y BUTIISAI Kpeian. BHACTIOK BUMAIOBAHHS TUIUTOK
YTBOPIOETHCS MOPUCTUI YEPENOK, JINIIHOBY MMOBEPXHIO SIKOTO MOKPHUBAIOTH MTPO30POIO
KOJIbOPOBOIO TOJIMBOIO, & HAa TWUJIBHHUM OIK HAHOCATH OOPO3CHKU IS KpaIloro
34YEIJIEHHS 3 PO3UMHOM. DOPMYIOTh TUIMTKM Ha BaXX1IBHOMY IPEC], MOTIM iX CYyIIaTh,
BUTAJIIOIOTH, I1a3yPYIOTh 1 BUNIAIIOIOTH YAPYTE.

@Daancoei naumKu BUTOTOBJSIIOTH 13 BOTHETPUBKUX TJIMH, JI0JAIOUU
KBaplIOBUM MICOK 1 IJIABHI — PEYOBMHU, SIKI 3HMKYIOTh TEMIEpaTypy IUIaBICHHS
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(30kpema, moNpOBHM MmMAaT). [IMWTKKM micis BUIMATIOBaHHS MAarOTh Oimui abo
cnabko3a0apBIICHUN YEePETOK.

JIupoBa MOBEPXHS TUIMTOK MOXKE OyTH TJIAJeHBKOIO a00 pelbe(HOO OIHO-
abo OararokoisipHoto (puc. 4.5.4), a Ha THIBbHUI OIK HAHOCATHL OOPO3CHKH IS
KpAaIIoro 34erieHH1 3 PO3UNHOM.

Puc. 4.5.4.

DasgHCOBI IVIUTKH.

3anexHo Big GOpMHU TUIUTKH OyBarOTh KBaJpaTHIi, MPSIMOKYTHI 1 (hacoHHI IS
KyTiB, OOJIMIIOBaHHS KapHW3iB 1 miiHTyCciB (puc. 4.5.5). Jlns BHYTpilIHBOTO
OOJTUITIOBAHHS 3aCTOCOBYIOTH TUTUTKH 3aBAOBXKKH 150 MM Ta 3aBmupmku 25, 50, 75 i
150 mm. ToBUIMHA TUIMTOK HE MOBMHHA MEPEBUIIYBATH 6 MM, IUIIHTYCHUX — 10 MM,
BononornuHaHHs MIMTOK Mae CTAHOBUTHU He OuibIl sik 16 %.

Puc. 4.5.5.00nuutoBaHHs CTIH
J1a3ypOBaHUMU IUIMTKaMK: | —KBajpaTHa
PSAA0BA IUIUTKA;2 — BHYTPILLIHIN KyTHK;

3 — IUTIHTYCOBI KYTHKU ;4 — 30BHIIIHIH
KYTHK ;5 — KaApHU3HA IUINTKA; 6 — MOSICOK;
7 — KyTHKH KapHHU3a ;8 — IUINTKA 3
3aBaJIOM

Jlo SKOCT1 IJIMTOK JJii BHYTPIIIHBOTO OOJUIIOBAHHS CTIH CTaBJSATh BHUCOKI
BUMOTHY: BOHU NMOBHMHHI MaTH MPaBWIbHY F€OMETPUUHY (OpMY, UIiTKI IpaHi 1 KyTH,
OyTH TEPMIYHO CTIHKUMHU.
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CI/IpOBI/IHOIO AJIs1 BUTI'OTOBJICHHA IINIMTOK € IICPCBAXXHO MaACHU 13 TIACTHYHOT
I'’IMHH, KaOJIiHy, KBapny Ta IMOJbOBOI'O IIIIATY.

[UIATKUW JIA HIJIOT

Kepamiuni miauTKH [UIsi TUIOT MOXYTh OyTH 3 TOJIMBOKO 1 0e3 Hel, 3
TJIAICHBKOI0 YW PpU(IICHOI0 TOBEPXHEI 1 TOBWHHI MaTH TpaBWiIbHY GopMmy 3
nowxkuHO0 Tpani 50...150 MM, 3aBToBmku 10..13 MM. iX BHTOTOBIAIOTH 3
TYTOIUIABKUX a00 BOTHETPUBKHUX TJIWH, 13 3a0apBIIIOIOYMMHU JOOABKaMU 49U 03 HHX.
[TnuTKM mpu3HayveHi JjIs HACTUJIAHHS IIJJIOT y CaHITApHUX BYy3Jiax, BECTUOYISAX 1 Ha
CXOJIOBHX IIIOMIAJKAX KHUTIOBUX Ta TPOMAJICEKHX OyiBellb, a TAKOXK Y BUPOOHHUNX
1 JIOTIOMDKHUX OYAIBISX MPOMUCIIOBUX MIANPUEMCTB (puc. 4.5.6). I[ITUTKM MOXYTh
Oytu omHO- Ta OararokojipHuMHU (Bi3epyHuacTi, odaxkTypeHi, nepdopoBaHi,
MapMypOBUHI ¥ JEKOPOBaHI PI3HUMHU MeTojaamu). [IIUTKU MOBHHHI MAaTH BHUCOKY
IIIIbHICTh, BOJAOTIOTJIMHAHHS 10 5 %, MIABHMINEHUHN OIIp IIOA0 CTUpaHHS (BTpaTH
MACH I1i] 4ac BUIPOOYBAHHS HA CTHPAHICTh HE OBUHHI mepeumryBati 0,25 r/cm?).

Puc. 4.5.6.
[Tignoru 13
KEepaMIYHUX
IUTUTOK.

[IuTKKM KepamiyHi MO3aidyHI BHUTOTOBJIAIOTH KBaJAPAaTHUMH 31 CTOPOHOIO 23 1
48 MM, 3aBTOBIIKK 6 1 8 MM. Ha 3aBojl INIMTKH TUIBOBHM OOKOM HAKJICIOIOTH Ha
KpadT-namnip abo KapTOH 3a IEBHUM PUCYHKOM, OJICPKYIOUHM KUIUMHU. TOBLIMHA 1IBA
MDK IUIMTKAMH 2 MM. YKIaJalOTh KWIMMH Ha IUJIACTUYHY LIEMEHTHO-TIIIAHY
po3unHoBY cymil. [licng yknagaHHs, Oiajioru Kpa@T-namip Y1 KapTOH 3MUBAIOTh.

4 4.6 BUPOBU CIHELIAJILHOI'O IPU3HAYEHHS

Kepamiuna uepenuysa — 1e cTapoAaBHIM TMOKPIBEJIbHUN MaTepiai, SKUH
3aBJSKH JIOBTOBIYHOCTI M BOTHECTIMKOCTI HE BTPATHB CBOTO 3HAYCHHS JI0 HAIIMX
yaciB. Kepamiuna yepenmis (puc. 4.6.1) OyBae cTpidyKOBOIO, Ma30BOI0, XBUJISICTOIO,
S-noni0HOI0; MITaMIIOBAaHOIO — MA30BOI0 KOJ00YACTO0. BUTOTOBISAIOTH YEpEIHUIIO
HAIIBCYXUM TIPECYBaHHSAM 1 TIIaCTUYHUM ¢opMyBaHHSIM. UYepenwis MilHa,
BOJIOHETIPOHUKHA, MOPO30CTiiiKa (He MEHI SK 25 IUKIIIB), BOTHECTIHKA i
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noBroBiuHa. Jlo HeAOJIKIB Uepernuill HajleXaTh: BeJIMKa Maca (110 65 KT/M? MOKPUTTS),

KPUXKICTh, 3HAUYHAa TPYAOMICTKICTh BJAIITYBaHHS TOKPIBII 1 HEOOXiTHICTH Ti

BUKOHAHHS 3 BEJIMKUM HaxuiioM (Oibire 30°) 1my1s MBUAKOTO CTIKAHHS BOJIH.
Bunamorots yepenmirto npu temrepatypi 950... 1000 °C.

Puc. 4.6.1.Yepenuiis riavHsHa:
a — ImTaMIioBaHa; 0 — CTpiuKoOBa
11a30Ba; B — CTPIYKOBA IJIOCKA
(600poBUii XBICT); T — IpeOCHERBA.

Gul

Jlpenasicni mpyou — BUpoOH IITIHIPUIHOI, IECTU- 1 BOCBMUTPAHHOI (opmu 3
BHYTpIIIHIM JiameTpom 25...250 M, 333...500 MM 3aBIOBKKHU, IX BUKOPUCTOBYIOTH y
MeJiopalii Ta OCYIIEHHI IPYHTOBUX OCHOB, ciopy. JpeHaxHi TpyOu BUTOTOBISIOTh
TJIACTUYHUM (OPMYBAHHSIM y TOPH3OHTAIBHHX CTPIYKOBUX a00 Yy BEPTHUKAIBHHX
npecax 3 BUCOKOTUTACTUYHUX IEeTeTbHUX TJIUH.

Bonu MoxyTh OyTH HeErJia3ypoBaHUMHU 0€3 po3TpyOiB ab0 ria3ypoBaHUMH 3
po3tpyOamu Ta mnepdopariero Ha criHkax (puc.4.6.2). Yacrimie BUTOTOBISIOTH
0e3po3TpyOHi TpyOH, SKi 3 €AHYIOTh MiX C000I0 KepamiyHuMU MydTamu. Boma y
JIpEeHaXXHI TPyOH HAAXOAUTH KPi3h CTUKH 1 OTBOPHU B CTiHKaX TpyO. Bomonornuuanus
Yyepernka CTAaHOBUTH He OUIBI sk 15 %, MOpO30CTIMKICTh HE HHKYA 15 IUKITIB.

JperaxkHi TpyOU BUKOPHCTOBYIOTH JJIsi METIOPATUBHUX POOIT, a TaKOX MPH
OCYILI€HHI I'PYHTOBHX OCHOB OY/iBEJIb 1 CIOPYA .
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Puc. 4.6.2 KepamiuHi 1peHaxxH1 TpyOu:
1 - tpy0a; 2 — mydrTa.

Hezna ona oOoporxcnix noxkpummie (KIIHKEpHA) — II€ INITy9HE KaMIiHHS
po3mipamu 220x110x65 MM 1 220x110%78 mm (puc. 4.6.3), sike BHTOTOBJISIOTH
dbopMyBaHHSIM 1 HACTYIIHUM BHUMAIIOBAHHSIM JO MOBHOTO CIIKaHHS. SIK CHPOBUHY
3aCTOCOBYIOTH TYTOIUIABKi TJIMHU 3 BEJIMKUM 1HTEPBAJIOM TEMIIEpATyp MiX MOYATKOM
criikaHHs i moyatkom aegopmyBanus (80...100 °C).

Mapxku nernu 1000, 600 1 400, BignoBigHo Mopo3ocTtiikicts F100, F50 1 F30,
BOJIOTIOTJIMHAHHS HE Ol 5K 2, 4, 6 %, omip cTUpaHHIO (KOE(IIIEHT 3HOITYBAHHS)
He MeHI siK 14, 16 1 18 %, BunpoOyBaHHs Ha yaap (KUIBKICTh yJapiB) HE MEHIIE HIXK
8, 12, 16. Ti 3acTOoCOBYIOTH ISl BIAINTYBAaHHS IIiUIOF HPOMUCIOBHX, OyiBelb,
MOCTOBHMX OIOp, TOPOKHIX TOKPUTTIB.

" Puc. 4.6.3. KuninkepHa niermna.

Kananizayiiitni mpy6u BUTOTOBJISIOTH 3 TYTOIUIaBKUX a00 BOTHETPUBKUX TJIUH
13 CHICHIOIOYMMH J100aBKaMU (TOHKOMEJICHUM IIaMOTOM a0o IMICKOM) 4u 0e3 HHX,
UWTIHAPUYHOT (GopMH 3 po3TpyOOM Ha OAHOMY KiHIl. CHUPOBHMHHY Macy roTyIOTh
IJIACTUYHUM criocoboM. TpyOu ¢opMyroTh y BEpTHKaJbHUX TPYOHHMX IIpecax,
MOKPUBAIOTh 13 CEPEIMHU 1 330BHI KHUCIOTOCTIMKOIO MOJIMBOIO M BHUNAIIOKOTH MPHU
temneparypt 1250..1300 °C, ix BuroroBisitorh giametpoM 150..600 mm i
1000...1500 MM 3aBnoB>kku. BoHr MatoTh OyTH BOJAOHETIPOHUKHUMH 1 BUTPUMYBATH
BHYTPIIIHIN rigpaBiaiaanii Tuck He MeHir sk 0,15 MIla.

Bononornmuaanas TpyO He MOBMHHO TiepeBuiyBatu 8 %. KucmoTocTidKicTh
TpyO cTaHOBUTH HE MeHUI sk 93 %.

TpyOu npuszHaveHi i OyAIBHUILITBA OE3HAMPHUX MEPEX KaHAJI3allll, SKUMU
TPaHCTIOPTYIOTHCS MMPOMUCIIOBI, TOOYTOBI Ta JOIMIOBI HEATPECUBHI I arpEeCUBHI CTIUHI
BOJM.

Kucnomompuexi eupoou — 1uerna, IUIMTKU, TpyOu g (yTepoOBKU
pe3epByapiB, Nevei, HaCTUITY MIJUIOT Y II€XaX 3 arpECUBHUM CEPEIOBUILIEM.

Kucnotorpuski kepaMiuHi BUPOOM BUTOTOBJISIFOTH 3 TUIACTUYHUX TJIMH 0€3
JOMIIIOK KapOOHATIB, CIpYaHOrO KOJYEAaHy, TINCy, SKI 3MEHUIYIOTh XIMIYHY
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cTiikicte. Kucnomompuexa yeena wmiunictio 15..25 Mlla, KHCIOTOCTIHKICTIO
92...96 %, BogonorimmHaHHIM §...12 %, TEPMOCTIHKICTIO HE MEHIIIE TBOX TEIUIO 3MiH;
naumku kuciomompusxi (K) 1 mepmoxucnomompuesxi (TK) wmimnictio 30 Mlla,
KHUCTIOTOCTIMKICTIO 96...98 %, BogonornuHanHsIM 6...9 %; TpyOu Ta (acoHHI YaCTHHH
no Hux MinHicTio 30...40 Mlla, kucnorocTidikictio 97...98 %, BOmONOTIMHAHHAM
3..5%.

KucnororpuBka nerna Ta IUIMTKKA TPU3HAYEHI g (QyTepyBaHHs Oarlr,
pe3epByapiB 1 Meuvel Ha XIMIYHUX 3aBojaXx, JJIsI OMOPSKEHHS MiUIOr y Iexax 3
arpecuBHUMH cepepoBuiiaMu. KepamMiyH1 KMCIOTOTPUBKI TPyOH 3aCTOCOBYIOTH IS
nepeKadyBaHHsI HEOPraHIYHMX 1 OpPraHiYHMX KHUCJIOT Ta Ta3iB MiJl THCKOM 0
0,3 MI1a.

Canimapno-mexHiuny Kepamiky — pakOBUHM, BaHHHM, YMHUBAJIbHUKU YHITa3u
TOIIO — BUTOTOBJISIOTH 3 (pasHCOBUX 4M HamiB(papOpoBUX TIIMHAHMX Mac (Ouia
[JIMHA, KAOJIIH, KBApI, MOJIbOBHUM MMNaT, maMoT) GopMyr0Th BUPOOU METOJOM JIUTTSL.
Bononornunanus — 1o 5%, rpanuiist MintHOCT1 Ha cTUcK — A0 500 MIIa. Bupobu 3
dasgHCy MarTh NopuUcTHd, a 3 (papdopy — MIUIbHUNA, CHIBHO CIHIKJIMA YEperok;
HIUTBHICTH HamiB(apdopy € MpOMIKHOIO 32 3HAUCHHSIM MiXk ¢asHcoM 1 papdopom.

Boznempiieki BupoOu — 11€ KPEMHE3EMHUCTI, aTIOMOCHIIIKATHI, MarHe3iaibHi
Ta XPOMUCTI KepaMiuHi BUPOOH, 1110 €KCILTYyaTyIOThCS P BUCOKUX TEMIIEpaTypax.
BoruerpuBki BupoOu moauiaoTh Ha mpocto BorHeTpuBki (1580...1770 °C),
BrcokoBorueTpuski (1700...2000 °C), naitBuiioi BoruetpuBkocTi (monan 2000 °C).
3 BOTHETPUMBKUX MareplajiB HalIMpuie 3acTOCOBYIOTh KpPEMHE3EMHUCTI Ta
AIIOMOCHITIKATHI, @ TAKOK MarHe3iaiabHl Ta XPOMHMCTI.

Kpemuesemucti (auHacoBi) MarwTh BOTHETpUBKICTH 1670..1790 °C, ane
HEBHMCOKY TEPMIYHY CTIMKICTh 1 NpPH IIBUAKOMY HarpiBaHHl BTPadyarOTh MIIHICTb,
PO3TPICKYIOThCA ¥ PYHUHYIOTBCS, BATOTOBJISIFOTHCA 13 KBapPLMTIB a00 MICKY 3 TJIMHOIO.
3aCTOCOBYIOTH 1X JJIsl KJIAJIKU CKJICTIIHb METATYPT1AHUX 1 CKJIOBApPHUX TIEYECH.

AmoMocHITiKaTHI BUPpOOU BUTOTOBJISIIOTH 13 BOTHETPUBKUX TJIMH, IIAMOTY;
BorHeTpuBkicte — 1590...1730 °C, moxiisitoTh Ha TpU Tpynu; 1) HamiBKUCTI 3
BmictoM SiO, monax 65 % 1 Al,O;3 — He MeHm sk 28 % Ta BOTHETPUBKICTIO
1610...1710 °C.. 3acrocoBytoTh ajisi (hyTepyBaHHs Ie€uYeld, BarpaHoOK, TUMapiB, 2)
maMoTHI MaTepianu 3 BMicTtoM A1,03 30...45 % MaroTh BUCOKY TEPMIUHY CTIMKICTh
1 MIIHICTB, X BorHeTpuBKicTh 1580..1730 °C. 3acTocoByr0Th iX Uil pyTepyBaHHS
00epTOBUX MeyYeld, TMMOXOIB TOUIO0; 3) BUCOKOTIIMHO3EMHUCTI MaTepiain 3 BMICTOM
A1,03 nonan 45 % marote BorHeTpuBKicTh 1820...1860 °C. BUKOPUCTOBYIOTH iX Yy
CKJIOBAapHi{ MPOMUCIOBOCTI, JAJIS YKJIaJaHHS JOMEHHHUX MeYei TOIIO.

MarnesiaabHi BUPOOM CKJIQJalOTHCI B OCHOBHOMY 3 Tepukiazy MgO —
80...85 %, ix BoruerpuBkicTh nocsrae 2000 °C.

XpOMUCTI BUPOOJISIOTH 13 XpPOMHUCTOTO 3aTI3HSAKY 3 MATHE3UTOM 1 TTTHHO3EMOM;
BoruerpuBkicth — 1800...2000 °C. 3actocoBytoTh Wi (QyTepyBaHHS MPOMHUCIOBUX
IIEYEH.

Tennoizonayiini TOPUCTI KEpaMidHi 3aIMOBHIOBAY1 JIsl OETOHIB — KEPaM3HT 1
arJonopur.
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Kepam3ut — rpasii, 1110 yTBOPUBCS MPHU BUIATIOBaHH1 JETKOIJIABKUX TJIMH, K1
cnyuytoTbes Tpu HarpiBanHi g0 1300 °C. 3asie’)xHO BiJ HACUIIHOI IIIJIBHOCTI
KepaM3uT MoauIsaioTh Ha Mapku: 150, 200, 250, 300, 350, 400, 450, 500, 550, 600,
700, 800.

ATIIONOPUT — TOPUCTUI 1IeOCHEBOBUIAHUIM KYCKOBUH Martepian, sSKui
BUTOTOBJISIIOTh CIIIKAHHSM CyMillll TAWHU 1 Byruwia. Hacumua wiinbHICTE —
300...1000 kr/m’.

4 4.7 CYYACHI MATEPIAJIM 13 KEPAMIKHU

Kepamiunuii rpaniT (rpec) BiIpi3HAETHCS BiJl KEPAMIUHOI INIUTKU TEXHOJOTIEI0
BUTOTOBJICHHS 1 ()I3UKO-TEXHIYHUMH XapakTepucTukamu. KepamidyHui rpaHirt
BUTOTOBJIAIOTH 13 017101 TVIMHU 3 JOJaBaHHSAM KAaoJiHY, MOJbOBUX IIMATIB, KBApIy 1
MIHEpaliB, HUIIXOM (GOPMYBAaHHS TMpPU Jy>)KE€ BHUCOKOMY THCKY 1 HACTYITHOMY
obmamroBanHi mpu  Temmepatypi  1200-1300 °C. TexHomoris  3a0e3meuye
BUTOTOBJICHHS MIIHUX 1 CTIMKMX 10 PI3HUX [ IUIMTOK 3 BEJIMKUM Pi3HOBHUIIOM
KOJIbOPIB 1 MAJIFOHKIB, Kl IMITYIOTh NPUPOJHUN KaMmiHb. KepamiuHuil rpaHiT mae
BEJIMKY 3HOCOCTIMKICTh, MEXaHIYHY MILHICTh, MOPO30CTIUKICTh, KOJIbOPOCTIMKICTb.

Kepamorpanit — uygoBuii marepian, sSKHil gae Oe3MEXHI MOMJIMBOCTI, 3
TOYKHM 30py PI3HOBHAY MAJIITPU KOJIbOPIB, QopmariB, (akTyp. OCHOBHa mepeBara
KEpaMOIpaHITy B TOpPIBHSAHHI 3 MPUPOJHUM KaMEHEM — 1€ MEHIIa maca, HOro
TOBIIIMHA CTAaHOBUTH BCchoro 10-12 MM, B TOM 4Jac K TOBIIMHA KaM’ SIHUX IIUTOK 30-
40 mm.

B Vkpaini npeacTtaBieHuil KepaMiuHUM TPAHIT HACTYIMHUX TOPTOBUX MapoOK:
,CAESAR”, ,, GRANITI FIANDRE”, ,,GRANITOGRES”, ,MARAZZI”, Ta iH.

CyuacHe 1erisine BUpOOHUIITBO HAJIAIITOBAHE HA BUMYCK KEPaMi4HOI JTUIIEBOL
1 OymiBenbHOT mernu. Llg mernma BUIycKaeTbCs MPAKTUYHO BCiX KoJbopiB (mo 50
BIJITIHKIB), B TOMY YHCJII 1 (irypHa, pi3HOTO TUITY 1 pO3MIpY.

Jlnst nocsirHeHHs! OUIbII BUCOKOTO PiBHS TEIJIO3aXMCHHUX SIKOCTEM 30BHIIIHIX
HEMVISHUX CTiH 0e3 30UIbIIeHHS X TOBUIMHU, BUPOOHHMKH HAILJIEHI Ha BUITYCK
KEpaMIYHOTO KaMEHIO BEJIMKHUX PO3MIPIB, 3HMKEHHS HIIILHOCTI KAMEHIO 32 PaxXyHOK
CTBOPEHHSI IMYCTOT pAalllOHAJIBLHOTO PO3MIPY, IO JO03BOJISIE 3MEHIIUTH BUTpaTH
po3unny, nipu kiaaami crind. Ha 3A0 ,Ilo6ena-Kuayd”™ 1i nmpono3utiii 3HalIIIA CBOE
BUKOPUCTAHHA B BHIYCKYy BEIUKOPOPMATHOTO KepaMiyHOro KamiHHsa 15SHO
posmipoM 150x260x219 MM i minenicTio 790 kr/m°, IWiNBHICTE Yepenka CKIanae
1400 KF/MS, MyCTOTHICTH [0 50 % 3  KkoedilieHTOM  TEIUIONPOBIIHOCTI
0,18...0,20 Bt/mC.

BukopucTaHHS HOBOTO THITY IETJIHM, SKHH OTpUMaB Ha3By ''TepMoJIlOKc'
(BAO ,,Aduna” M. YensaOiHChK) 103BOJIsA€E OyayBaTH OYIWHKH, SIK1 BIJNOBIIAIOTH
HaKOPCTKIIIMM BHMOTaM MO TEIJIOTEXHIll. B Hili BUKOPUCTOBYETHCS MPUHIUI
TepMOCYy. 3a paxyHOK OCOOJIMBOTO PO3MIIICHHS MOBITPSHUX IIApiB, SIKI HE MAalOTh
,,MICTKIB XOJIO/y’, HOBUH Marepiai Maike B 2 pa3u TEIUTIINHI, HXK aHAIOTT4HI oMy
MaTepianay 3a MIIHICTI0. 30epeKeHHs MIITHOCTI JOTPUMYETHCS 332 PaXyHOK TOTO, IO
MyCTOTHICTh Matepiany He nepesutrye 30 %.
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JlexopaTuBHa T1eTiia po3poOjieHa NJisi BUKOHAHHS BIJIMOBIJATBbHUX POOIT —
KJIQJIKA BHYTPINIHIX 1 30BHIMIHIX CTiH 3 BUCOKUMH BUMOTaMH IIOJI0 TIOBEPXHI CTIHHU.
[ls mernma Mae 4iTKO MpaBUIbHY (OpPMY 1 PIBHY IJISIHIIEBY HMOBEPXHIO 30BHIIIHIX
CTIHOK. BuKOpucTaHHS Takoi IeTiu, sika Ma€e Ha3By ,,pacagHa’”, ,,JJUIeBa”, JO3BOJISIE
OTPUMYBAaTH HE TUIBKU SIKICHY KJIAJKy 30BHIIIHIX CTiH, aje W BUKOPHUCTOBYBATH ii
BCEpenrHl MpuMilneHHs 0e3 monanbiioi o0poOku criH. I[lpu BuKopucTaHHI
JIEKOPATUBHOT IIETJIH JIJIs1 BHYTPIIIHIX CTIH BEJIMKY YBary npUIAiISI0TE 0OpOOIIl IBIB.

3aBoiM BUIYCKAIOTh JIEKUIbKAa BHJIB JEKOPATUBHOI MLETJIW: TJIa3ypOBaHa;
anroOoBaHa; ABoIapoBa. KpiM Toro € 6arato BapiaHTiB OOpOOKH IOBEPXHI IETIIH
(rmajmeHbKa, XBUJISICTA, IIIEPOXoBaTa 1 T.1.)

Bce Ounblie 4nciio MErIsTHUX 3aBOJIIB BUITYCKae (hacOHHY IIETNTy: 13 CKOCOM,
OKpYTJIEHy, KyTOBYy, oBaibHY (puc. 4.7). lle momermye poOoTy MyIsipiB IpH
BUKOHAHHI IEIJIAHOI KIAgKh, MpU LIOMY HEMa MNOTpeOH pi3aTH 3BHYAKHY
OOJIMIIIOBAJIbHY TETITY.

130 . R30

120

120

120

135

Puc. 4.7. CydacHa ¢acoHHa 11erJa.
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pay
B E HIKABO

...Bik kepamiuHOi nernu ctaHoButh monaa 5000 pokiB. 3anuiiku Oy/aiBeb Ta
CHIOpYA 3 KepamiyHOi Ieriv 3HaifeHi apreosjoramMud Ha Teputopii CTapogaBHBOTO
€runry (II1...I TucsyomiTTs 10 H.€.).

...Y bibmii € 3ragka mpo meriy sk mpo OymiBeapbHUN MaTepial. ,,I ckazanu oauH
OJTHOMY: HApOOMMO IeriaM 1 oOmajaummo BOTHEM. | crama y HUX IIeTjia 3aMicCTh
kameHiB.”(Crapuii 3anoBit, byrts 11-3).

...X04a ax J0 HaIOro 4acy B 0araTboX KpaiHax IIMPOKE PO3MOBCIOKEHHS
Maja HeomnajeHa Ierjia-cupellb, 4acTo 3 JIOJaBaHHSM B TJIMHY pI3aHOi COJIOMH,
3aCTOCYBaHHsS B OYJIBHUIITBI OOIAJ€HOi IEIJIM TaKOX CXOAUTh JIO TJIHOOKOi
CTapoBUHU (criopyau B €runTi, 3-2-¢ TUCSYONITTS 10 H. €.). Oco0IMBO BaXIIMBY
poJib Tpaja 1eria B apxitekrypi Meconoramii 1 CtapogaBuboro Pumy, ae 3 nerivHu
(45x30%10) BukIamanu CKIaIHI KOHCTPYKIIi, 30KpeMa apKu, 3BEICHHS TOIIIO.

..., lIMH}A” — TOHKA 1 MHpPOKa TJIMHSHA MJIACTUHA — 3aBTOBIIKU MPUOIU3HO
2,5 cantuMmerpa. Burortonsnacs B chnemiaJibHUX JAepeB'ssHux ¢opmax. Ilninda
cymmiacs 10-14 nniB, notiM oOnanmtoBanacsa B neui. Ha Oarato miHdax 3HaXoasTh
KJIeiiMa, SKI BBAXKAIOThCS KieiiMaMu 3amMoBHUKA. CTaHJapTHA OlajieHa IEryiuHa —
npu6am3Ho 3 XVI cromTrs.

.Jo XIX cTomTra TexHika BUpOOHUITBA LEIIH 3aJIdIIaiacs IPUMITUBHOIO 1
TpyaoMicTKo. DopMyBaly LErTy BPYYHY, CYIIMIU TUIBKH BIITKY, OONaIOBald B
TUMYACOBUX IMIJIOTOBUX TeYaX, BUKJIAICHUX 3 BUCYIIEHOT IIeTTu-cupIfto. B cepenuni
XIX cromiTTs Oynu moOymoBaHi KijiblieBa oOMatoBaJibHA MY 1 CTPIYKOBUMN TIpeC, 110
3yYMOBUJIM TIEPEBOPOT B TeXHilll BUpoOHuUITBa. B KiHIl XIX cTonmitrs cranu OyayBaTu
cymapkd. B mel ke uwac 3'SBwiHcCS TJIMHOOOPOOHI MAalIMHU OITYHM, Bajbll,
rmmHOM'sTku. Y Ham vac Oumbmie 80 % Bciei mernam mpoBOIATH IMIANPHEMCTBA
IIJIOPIYHOI 11ii, cepes] IKUX € KPYMHI MEXaHi130BaH1 3aBOJIA, MTPOYKTUBHICTIO TTOHA]
200 MJIH. WIT. HA PIK.

... Kutait Binomuii BigkputTsiM papdopy. Micue B ropax Ayuyay @y, ne Opanu
rHy Ha papdop HazuBaeThest Kao Jlinb (3 kuTaiickkoro — Bucokuit xpebdert). Kaomnin
— TJIMHA.

... Bigomuii nanmexko 3a Mexxkamu Haiioi KpaiHu xpam Bacuns bnaxkennoro
30yqmoBaHuil 13 (irypHoi 1eriim Bchoro 18 tumiB, a nepkBa Bo3HeciHHS B celi
KomomeHchke i MOCKBOIO — 13 IIETIH ACB’ATH THUITIB. [ eHlambHI 30141 CTBOPHIIH 13
IETJIA CKJIAJIHI BUTBOPHU apXITEKTYPH.

...Ha mouatky XIX cTomiTTs pociiicbkuil BUHaX1IHUK Byl1nyb0B BUKOPUCTaB B
Kazani nmyctoTHy ueriy, sika Jajga BETUKY eKoHOMito Matepiany. Iliznime, B 1878
porti, B Pocii, B Buai gociniay Oyjau BUTOTOBJIEHI KepaMidHi KPyIHO pO3MIpHI OJIOKH,
AK1 10 po3MipaM BiAMOBiAanu 24 IMErjiMHaM 3 BEJIUKOK KUIBKICTIO HMWIIHAPUYHUX
MyCTOT — TaK Ha3BaHi ,,rpyduata nerna” npodecopa A.K.bonpmana.

... CraponiaBHs 11eTJ1a peJICTaBIIsAe€ COO0I0 IUPOKY, ajle TOHKY IIUTY 1 HEPIIKO
HaszuBanacs IIiHGOM, TaK HAa3MBAIH 1 Kam’ siH1 mwinuTd. Po3mipu 11i€i nernmuau Oynu


http://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%80%D0%B8%D0%B9_%D0%97%D0%B0%D0%BF%D0%BE%D0%B2%D1%96%D1%82
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30x20x4 cm. Ili3Hime modand BUKOPUCTOBYBAaTH BYX4YY 1 MPOJOBIyBaTy IIETIy
(30x14x8 cm), axa mpoicayBana g0 XVII cromitrs, ko Oyia BBeACHA IIeTIia THX JKE
IPOMOPIIiH, ajie MEHILIUX PO3MIpiB, a came 25%12%6 cMm.

...Micrto [llu6am B I[liBnenHiit ApaBii CKkIanaeThCs 13 OLTOCHIKHUX XMapovOCiB
(omuHanuAT, 1 Ouelie moBepxiB). [lpodnuim cTomiTTa, 1 1Herjia, ska Oyna
BUTOTOBJICHA 13 CYMIIlll TJIMHU 1 COJIOMH, HaOysa MIIHOCTI rpaHiTy. HuxkH1 moBepxu
HE MalOTh BIKOH.

...B 1e BaxXko MOBIpUTH, aj€ OJWH 13 HaAWBIABIIYBaHIIIMX SMOHCHKHUMHU
TypUCTaMH MYy3€ll — He ICTOPHUYHMI, He eTHorpadiuHuUi 1 HEe rajepes KapTHH, a
po3TamoBaHuii B micti Ma3zypy (Snonis) BcecBiTHI My3el LETJIHHH, B SKOMY
310paHO KaMiHHS Ta LEMTy HaiBigoMimmx OyniBens 3 ycboro cBity. lllomicsuno
foro BiBiAy€E OIU3BKO AECSITU TUCSY TYPHUCTIB.

Jo XIX cr. merny ¢dopmyBaid BpydHY, BIITKY CYLIWJIHM, OONAJIIOBalId B
neyax. BuHaiiieHHS KONBIEBUX BUMNATIOBAIBHUX II€Y€H, MNpeciB 3I1HCHUIU
MEepeBOPOT B ii BUTOTOBJIEHHI. B 1l ke 4Yac 3’SBUIUCA TJIMHOOOPOOHI MAIIMHMU:
OiryHu, Bamnbll, IHMHOM siikd. Llaprorounmii Ha mouatky XX CT. CTHJIb MOJEpH
BUMAaraB pi3HOKOJILOPOBOI Meriu, 1 ii modanu (apOyBaTu acdaibToM, PI3SHUMU
CMOJIaMHU, BEHEI1aHCHKOIO (PapOor0 3 J0JaBaHHSIM JIISTHOT OJIii.

....An06 (icn. adobe Big apaOcbkoro ar-ty0) — OyIiBeNbHUH CTIHOBHIA
Matepian y HapoaiB [lipenelicbkkoro miBocTpoBy Ta [liBneHHOT AMepuKH, 110 SBIISE
co00I0 HEBHUMAJIECHY IErNM 3 CyMIlll TJIMHM, COJIOMU Ta TicKy. BbyB mmpoxo
NOIMUPEHUN B OYAIBHUIITBI KUTENI HAPOJIIB CBITY, OCOOJIMBO B CTEMOBHUX 1 T1PCHKUX
paiionax. B YkpaiHi nomupena Ha3Ba camaH (B1Jl TFOPKCBKOIO ,,cojoma’). 30Kpema 3
caMaHy OyayBaJlu TpaJuWIiiHI yKpPaiHChbKI Ma3aHKW. Tak camMo JKHUTJIO CeJsiH
Bucokorip’st IliBmeHHoi Amepuku (keuya, aiiMapa Ta iH.) MEpPEBXHO 3 aa00iB
(camany). /IuBITbCSI TAKOXK CaMaH.

HNUTAHHA IJ11 CAMOIIEPEBIPKH

Ha3BiTh CUpOBHHY 1J11 BUPOOHUIITBA KEPAMIKH.

Hagenith kinacuikaiiiro kepaMivHUX BUPOOIB.

KopoTko BUKJIaAITh 3arajibHy CXeMy BUPOOHHUIITBA KEPAMIKH.

Ax Bu3HauMTH Mapky ernm? ki € mapku?

Ha3BiTh edekTHBHI KepaMiuHi BUPOOHU.

Sxi BU 3HAETE IHIYCTPiaJIbHI KEPAMIYHI KOHCTPYKITIi?

Sxi kepamivyHi BUPOOU 3aCTOCOBYIOTH ISl OOJIUITIOBAHHS BHYTPIIIHIX CTIiH 1
1710TH?

8. Sxumu KepamMiuyHUMH BUPOOAMH BUKOHYIOThH 30BHILIHE OOJIHUIIOBAHHS?
9. Illo Take kepam3uT 1 arIONOPUT?

10.51x1 € TpyOH 13 Kepamiku?

11.IlepeniuiTh BUAU CaHITAPHO-TEXHIYHOT KEPAMIKH.

12.5Ix1 kepaMiyHi BUpOOU HAIEXATh 1O BOTHETPUBKUX ?

NoohkowbdPE


http://uk.wikipedia.org/wiki/%D0%86%D1%81%D0%BF%D0%B0%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/w/index.php?title=%D0%9F%D1%96%D0%B4%D0%B5%D0%BD%D0%BD%D0%B0_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A6%D0%B5%D0%B3%D0%BB%D0%B0
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D1%81%D0%BE%D0%BA_%28%D0%BF%D0%BE%D1%80%D0%BE%D0%B4%D0%B0%29
http://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%B0%D0%B7%D0%B0%D0%BD%D0%BA%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%B5%D1%87%D1%83%D0%B0_%28%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%29&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%90%D0%B9%D0%BC%D0%B0%D1%80%D0%B0
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%B0%D0%BC%D0%B0%D0%BD&action=edit&redlink=1
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TECTI/I®

alTe BUINOBI/II HA NUTAHHA TECTIB

V. 1. (cuposura)

[.Bucoko miiacTuyH1 IJIMHUA MICTSTh TTTMHUCTUX YACTUHOK:
1) 30...60 %; 2) 80...90 %; 3) 90...100 %.

II. TToBiTpsiHa ycajka IIIMHUA MOXKE OyTH B MEXKax:
1) 2...12 %j; 2)1..2%; 3)15...20 %.

III. ;s 3HMOKEeHHS TJIaCTUYHOCTI TJIMHM JI0JAI0Th Y KepaMidHy Macy...

1) mamor; 2) nonomit;  3) kpeiay;  4) OCHTOHITH.
IV. [Ins 3HMKEeHHS TeMIlepaTypy BUMIAIIOBAHHS 1 CHIKAHHS Y TJIMHY JOAAIOTb...
1) mamor; 2) nonoMmit;  3) kpekay;  4) OCHTOHITH.

V. Jlns nigBUIIEHHS IJIACTUYHOCTI Macu npu (OpMyBaHHI KepaMIYHUX BUPOOIB
N00aBIISIOTb. ..

1) mamor; 2) nonmomit;  3) kpeiny;  4) OCHTOHITH.
VI. ®asHCOBI IIIUTH BUTOTOBJISIOTHCS 13...

1) BOTHETPUBKHX TJIMH;  2) JCTKOIUIABKUX IJIMH, 3) TYTOIIaBKHUX TJIMH.
VII. KepamiuHy 4epenuiio BUTOTOBISIOTH 13...

1) BOTHETPUBKHX TJIMH;  2) JETKOILIAaBKUX TJIMH; 3) TYrOIJIaBKHUX TJIUH.
VIII. Kanamizariiiai TpyOu BUTOTOBIISIIOTH 13...

1) BOTHETPUBKHX IJIMH; 2) JETKOIUIABKUX IJIMH; 3) KaOJIiHIB.
[X. Jnst caHiTapHO-TEXHIYHOT KEpaMiKi BUKOPUCTOBYIOTD:

1) TutacTUYHI MIMHU + TICOK;

2) OLIOBMITATIOBaHI MIMHU + KBapIM +II0JILOBHH IIAT;

3) JerkomiaBKi MIMHUCTI TOPOIH.
X. KepaM3uT BUTOTOBJISIIOTH 13...

1) OijoBHNAIIOBAHUX TJIMH;

2) TYrOIUIaBKHX TJIMH;

3) IerkoIIaBKHX TJIMH.

4)

V. 2. (upobruymaeo)

I. BuOepiTh HEOOX1/IHI TEXHOJIOTIYHI onepariii 1 po3MICTITh Y NPABUILHOMY HOPAIKY
MIPU TJIACTUYHOMY Cc10c001 (popMyBaHHS.

1) moapiOHEHHS IJIHHU;

2) noOyBaHHS CUPOBUHHHMX MaTEpiaiB;

3) 3milryBaHHS TJIUHH 3 100aBKaMH;

4) 3BomoskenHs Macu j10 20 — 25 %;

5) ¢dbopmyBaHHS Ha CTPIYKOBOMY ITpeCi;

6) 3BOJIOKEHHS MacH IOpoxo 10 6 — 8 %;

7) mpecyBaHHs BUpOOIB Ha MMpecax;
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8) BunamoBaHHs BUPOOIB i3 KEPAMIKH;

9) cyuriHHS BUPOOIB i3 KEpaMiKu;

10) HareceHHs aHTOOY Ha KepaMiuyHUI BUPIO;

11) HaHeCCHHS I1a3ypi;

12) onepskaHHS IUTIKEPa;

13) BU3HAYEHHS IKOCTI BUPOOIB;

14) makeTyBaHHs BUPOOIB;

15) dopmyBanHs BHpOOIB i3 JiKepy.
II. I3 mepepaxoBaHUX y MEPIIOMY IMYHKTI Oomeparliii BUOEpiTh HEOOX1HI 1 PO3MICTITh
y MPaBUIHLHOMY MOPSJIKY MPU HAIBCYXOMY CIIOCO01 BUTOTOBJICHHS KEPaMIKH.
II1. I3 mepepaxoBaHUX y MEPIIOMY IYHKTI ornepariiii BuOepiTh HeoOXiAHI 1 PO3MICTIThH
y TpaBUIBHOMY TOPSAKY TPH BUTOTOBJICHHS KepamiuHUX BHUPOOIB MOKpPUM
CIIOCOOOM.
IV. SIxa TemnepaTypa TEIIOHOCIS, 1110 MOJAEThCS Yy CYLIAPKY AJIsl KepaMidHHUX
BUPOOIB?

1) 100...140°C;  2) 30...45°C; 3) 1000...1200 °C; 4)500...600 °C.
V. Slka MakcuMmanbHa TeMIepaTypa CTBOPIOETbCS Yy I€4ax MJisi BUIIAJIIOBAHHS
KEepaMIYHUX BUPOOIB?

1) no 200 °C; 2) 10400 °C;  3) mo 1000 °C; 4) o 1500 °C.
1V. 3. (6racmusocmi)

I. IToBHOTINA 11eTIa moBuHHA MaTH 3TigH0 JICTY BomonornmmHaHHs HE MeHIIE 8%, B
1HIIIOMY BHUTIAJIKY 11erja Oyme...
1) OLTbIN BO)XKKOK;,  2) HE MIIIHOIO;  3) MaTH OULTBIIY TETUIONPOBITHICTb.
[1. Busnaute rpyiy, 10 SIKOi BIIHOCATHCS LIE€TJ1a 3 CEPEIHBOTO TycTUHOIO 1350 KI/M°.
1) edbexTHBHA; 2) yMOBHO e(pekTHBHA; 3) 3BHUaiiHa.
III. Sxa cepenus rycTuHa 3BUYATHOT KEPaMIYHOI 1T ?
1) 6imbure 1600 kr/m%; 2) 1400...1600 kr/m>;
3) 2000...2100 kr/m%;,  4) menure 1400 kr/m’,
IV. Slkmo BomonornmuHaHHs KepamidHoi neriau 4%, 4u BiMOBIIa€ 1IeTIa CTaHaapTy?

1) i, 2) Tax.
V. ToBmuHa cTiH 51cM. Y CKUJIBKHY IETJIMH MOTPIOHO MypyBaTH CTIHY?
1)15; 2) 2; 3)2,5; 4) 3.

VI. Sxmo wnernuna BuTpumana 20 LHMKIIB MONEPEMIHHOTO 3aMOPOKYBaHHS 1
BiJITaBaHHsI, TO ii MapKa 3a MOPO30CTIMKOIO OYIe...

1) 15; 2) 25; 3) 30; 4) 50.

VII. BononornuHanHs (¢hasHCOBUX IUIMTOK MOBUHHO OYTH...
1) e Ounbire 16 %; 2) ue 6inbie 8 %,
3) e menme 16 %; 4) ne menie 20 %.

VIII. Buznaute macy KepamiqHOI IETJIH, SKIIO PO3MIPH CTaHIIAPTHI, a CepeHs
ryctuna 1800 kr/m’,
1) 4 kr; 2) 2,51 kr; 3) 3,51 k3 4) 3,81 kr.

[X. TennonpoBiHICTh 3BUYANHOT KEPAMIYHO1 IIETJIM TOBUHHA OyTH...
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1) 6inbie 0,58 B1/(m-K);
2) 0,46 — 0,58 B1/(M°K);
3) ue 6inbe 0,46 Bt/(m-K).
X. BusHauTte cepeHIO TYCTUHY LETIIH, SIKIIIO PO3MIpH CTaHJApTHI, a Maca 3,4 K.
1) 1950 kr/m’;
2) 3400 kr/m’;
3) 1740 kr/m>;
4) 570 kr/nm’.

1V. 4. (po3mipu)

I. 3Bnyaiina kepaMiyHa 1erJ1a Ma€e pO3MIpH:

1) 250x120%65 Mm;
2) 250x120%88 Mm;
3) 250%250x120 mm.

II. Ilerna mopoKHKUCTA Ma€e PO3MIPH:
1) 250x80%200 mMm;
oo 4 2) 250x120x88 MM;

3) 250%250x120 mm.

II1. Kaminas 3 18-ma mycToTamu Mae po3MipHu:
- 1) 250%120%65 mwm;
2) 250x120%88 mwm;
3) 250%120x138 mm;
4) 250x80%120 mm.
IV. Kaminb 3 11-Ma TOpu30HTaATBHUME ITyCTOTAMU MA€ PO3MIPH:
1) 250x120%65 Mm;
2) 2) 250x80x120 mm;
3) 3) 250x250%120 mm.
V. Ilnutu KUIuMOBOI KEpaMiKi MatOTh PO3MIP CTOPOHU:
1) 22 mm;  2)42 mm;  3) 102 mm.
VI. ToBIMHA KUJTMMOBOT KEPAMIKH...
Dimv;  2)3mm; 3)4mv;  4)5mm.
VII. Haitmenmwii po3Mip IMTH KepaMivdHOi (acaHoi...
1)25mm;  2)35mMm;  3)50mm;  4) 100 mm.
VIII. ToBmwuHa dhacaaHOl MITUTKH...
DSmm;  2)10mm; 3)7mm;  4) 12 mm.
[X. ®asgHCOBI MIIUTKH BUTOTOBJISIIOTH PO3MIPaMHL...
1) 150x150%6 mm; 2) 50x50%6 mwm; 3) 20x150%6 mMM.
X. JIpeHaxH1 kepaMiyHi TpyOH BUTOTOBJISIIOTH JOBXHUHOIO. ..
1) 1333 mwm; 2)333mm 3) 733 mm.
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IV.5. (3acmocysarrist)

I. BuGepiTb, sIKy LIETTy Kpallle 3aCTOCOBYBATH JIJIsl KJIaIKU 30BHIILIHIX CTiH.
1) 1eriTy BUTOTOBJIEHY CITOCOOOM ILUIACTUYHOTO (DOPMYBAHHS
2) Ueriy BUTOTOBJICHY CIIOCOOOM HAIiBCYXOTO PECYBaHHSL.
II. Busnaure, sika neriia Oyne e(peKTHBHOIO, SIKIIIO BOHA Ma€ TaKi BIaCTUBOCTI:

1) pm = 1800 kr/m’ A= 0,65 Br/(m-K);
2) pm = 1500 kr/n’ A =0,5 Br/(m'K);
3) pm = 1600 xr/m® A = 0,55 Bt/(M-K).

III. ITosicHITH €(EeKTUBHICTB 3aCTOCYBAHHS OPOKHUCTOI 1IETIIH.
1) 3MeHIIeHHS TOBIIMHN 30BHIIIHIX CTiH;
2) 301JbIIEHHS MATEPiaJOMiCTKOCTI CTiH;
3) 301UIBIICHHS TPYIOMICTKOCTI 3BEICHHS CTiH;
4) 3MEHIIICHHS TPAHCIIOPTHUX BUTPAT.
IV. Kepamiuny NOpOKHHUCTY IETITY BUKOPUCTOBYIOTH JIJIS:
1) MypyBaHHsI 30BHIIIIHIX CTiH;
2) BamTyBaHHS QyHIAMEHTY;
3) yKJIagaHHs euek.
V. 17151 30BHIIIHBOTO OOJIUIFOBAHHS CTIH 3aCTOCOBYIOTh:
1) pasHCOBI MIMTKH;
2) MaioJIiKOBI TUINTH;
3) IIMTKU KepaMivHi dacaHi.
VI. JInst BHYTPIIIHBOTO OOJIMIIOBAHHS CTiH 3aCTOCOBYIOTh:
1) pasiHCOBI MIMTKH;
2) IUTUTKY KepaMidHi (acajHi;
3) rmazypoBaHy Liery.
VII. /1151 moKpiBii 3aCTOCOBYIOTD:
1) anroGoBany Iery;
2) MITAaMIIOBaHY YEPEIHIIIO;
3) KIIiHKepHY IIeTITy.
VIII. [{ns meniopaTUBHUX pOOIT 3aCTOCOBYIOTh K€paMiyHi TpyOH 3aBJIOBKKHU:
1) 500 mm; 2) 1200 mm; 3) 200 mm; 4) 1000 mm.
IX. Kananizariitai kepamivyi TpyOu MarOTh JliaMeTp:
1) 25..250 mm;  2) 150...600 mm;  3) 600...850 mm;  4) 5...150 mm.
X. IosicHITh KM MaTepiall Kpalle BUKOPUCTATH SIK 3alIOBHIOBAY ISl JIETKUX
OETOHIB.
1) xpom#uCTi BUpOOH;
2) KepaM3HT;
3) 6iit KepaMiYHOI LIETIIH.
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Tema 5. CKJIO I BUPOBH I3 MIHEPAJIBHUX PO3II/IABIB

4 5.1 3ATAJIBHI BIZOMOCTI PO CKJIO. CHPOBUHA TA
TEXHOJIOI'TA BUT'OTOBJIEHHSA CKJUIA. BJACTUBOCTI CKRJUIA

3a BUJOM CHpPOBMHM Marepiaid Ta BUPOOM 3 MIHEPAJbHUX CHIIIKATHUX
PO3IIaBiB MOAUISIOTHCSA Ha CKIISHI, IJIAKOBI Ta KaM SIHE JTIUTBO.

Ckranumy Ha3UBalOTh aMOp(HI TiIa, BUTOTOBJIEHI TMEPEOXOJIOIKEHHIM
pO3IUIaBIB, SKI CKJIAMAlOThCs 3 cuilikaTiB. BurotoBmaru ckino modamm 5000...6000
pokiB ToMmy. Moro GaTbkiBmmHOI0 Oyiu Mecomotamis Ta €rumer. HaiGimpimmii
PO3BUTOK BUPOOHUIITBO ckia aictano y Benernii: B XI cromiTti B boremii onepsxanu
kpumtanb. Ha Pyci 31 ckia BUTOTOBIISIIM BUPOOW B O MOHTOJBCHKUNA TEpiof, a B
Kueni B XI cTomniTTi Bxke Oyiu MaliCTepHi 3 BUPOOHUIITBA CKJIA.

llnaku - CymyTHI NPOAYKTH METATypridHOI MPOMMCIOBOCTI, IO HIMPOKO
3aCTOCOBYIOTHCS Y BUPOOHHUIITBI TEIJIO- 1 3BYKOI3OJALIMHUX MaTepiaiiB, HILILHOTO
meOeHto 1 BUPOOIB 13 MIJIAKOBOTO JINTBA.

I3 posznnasnenux cipcokux nopio METOAOM JUTTS BUTOTOBJISIOTH TUTUTKU JJIS
OONUITIOBaHHS CTIH, TMIJJIOT, pe3epByapiB, TPyOHW, HI3APIOBATI Ta BOJIOKHHCTI
Martepianu. CUpOBUHOIO € Oa3albTH, 1a0a3, 10JOMIT, Kpeia TOIIO.

CupoBUHHI MaTepiajaM i1 BUPOOHUIITBA CKJIa MOAUISIOTHCS HA TOJIOBHI 1
JONOMIkHI. I' 0 1 0 B H 1 CUpPOBHUHHI Marepiajii MICTATh OKCUJIU; 1X BBOJATH JO
CKJIay TIMXTH y BHIJISAII TPUPOJHUX CIONYyK — KpemHesemy (Si0O;), TIHHO3EMY
(Al;03), okcuniB kanblito (Ca0) 1 maruio (MgQO), okcuai myxxkaux metams (NayO,
K,0). Cknan ckia BupaxarwTh B okcugax. B Tabmuui 5.1 mokaszaHi XiMIYHHUI CKJaja
OyIiBeTbHOTO BIKOHHOTO CKJIa, CHPOBHHAa 1 pOJb OKCHAIB Yy (HOpMYyBaHHI
BJIACTUBOCTEH BUPOOIB.

Tabmig 5.1
BwmicT, posib 1 CHpOBUHHE JIPKEPENIO TOJOBHUX OKCHU/IIB CKJIa
XiMIYHUH Bwmict
o | [lpusnayenns okcuay | OcHOBHA CMPOBUHA
CKJIaJ] CKJIa okcuny, %
. Vr1Boproe kapkac ckia | ITicok, micKOBUK, KBa
Si0, 71,6...72,5 pro€ kap : > KPapIL,
KBapIUT
IIpuckoproe nporec | Kaapiinnosana coja
Na,0 13...15 PHCKOP port H . A8,
CKJIO YTBOPEHHS cynbdar HATPirO
CaO 659 [linBumye ximiuny 1 | BamHsk, JIOJIOMIT,
e TEPMIYHY CTIHKICTb Kpeiaa, Mapmyp
Te came OJIOMIT BaITHSK
MgO 3.8...43 Hosowuir, ’
Kpeiaa, MapmMyp
le[BHmye MILHICTD, | [ THHO3EM, MIOJIbOBUI
XIMIYHY 1 TepMIYHY | AT, KaOJiH
Al,04 1,5...2,5 y 1 TepMURy :
CTIHKICTB, 301JIbIIIYE
TETUIONPOBIAHICTh
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Jo m o M1 X H 1 CHPOBUHHI Marepiaad BBOJATH JJISl TOJIMIIICHHS
PEOJIOTIYHUX XapaKTePUCTHK CKIOMACH, MPUCKOPEHHs i1 BapiHHS ¥ 3MIHIOBAaHHS
BJIACTUBOCTEM CKJIA:

e  okucmogaui (HITpaTH, cyibdarT HaATpPilo, CEIiTpa, MHII'SIK, OKCHI
Maprasiiio),
® gioHosnoeaui (KOKC, TUpCA, BYT1UIsSI, OKCHJ] OJIOBA),
® npuckoprosaui (PTOPUCTI CHOTYKH, OKCUAHN O0py, Oapito),
e OapsHuxu (CTIOJYKH MapraHifio, KoOaabTy, XpOMYy, HIKEII0, Miji,
3aimisa),
e ocgimnosaui (CeniTpa, OKCUJ MHII SIKY, XJOPH] 1 CyIb(aT HATPiIO),
o 2nywnuku (crionyku ¢propy, hocdopy, 0J0Ba, CypMH, ITUPKOHIIO).
TexHoJI0TisI BUTOTOBJIEHHSI CKJIA CKJIQA€ThCS 3 TAKUX OIEpallii:
® [I/IF0OTOBKA CUPOBUHHU (JpiOHEHHSI, PO3MEITIOBAHHS, CYIIIHHS);
e BHUTOTOBJICHHS IIMXTH (A03yBaHHS, 3MIIIYBaHHSA);
e ckioBapiHHA B nevax npu t = 1400...1450 °C;
¢ (opmyBaHHs BUpPOOIB;
e TepMiyHa, MEXaHIYHA, XIMiYHa 00poOKa BUPOOIB.
[Iporiec BapiHHS CKJIa yMOBHO MOJAUISIETHCS HA 11’ SITh €TaITiB:
|. cuiikaToyTBOpPEHHS — YTBOPIOIOTHCS CUJIIKATH, IIMXTA IEPETBOPIOETHCS
Ha po3miaB 3 OynbOamkamu razy npu t=800...1100 °C;
Il. cxio0 yTBOpeHHs - ckiomaca ctae onHopianoro npu t= 1250 °C;
I1l. ocBiTneHHs npoxoasaTh ogHoyacHo mpu t = 1500...1600 °C
IV. romorenizaiisi  pi3KO 3HMKYETHCS B’ SI3KICTh
PO3IIIaBY, BUILISIOTHCS Ta30B1 OYyJIbOAIIKY;
V. oxonomxkenns -t =300...400 °C, ckiiomaca HaOupae
B’SI3KOCTI1, HEOOX11HO1 )1 (hopMyBaHHSI BUPOOIB.
®opmyBaHHA BUPOOIB 3IINCHIOETHCS PIZHUMH MeETOAaMH (OPMYBAHHS:
BUTsDKKA (puc. 5.1.1), mpokaTka, mpecyBaHHs, IyTTs, JUTBO, CIIOCOOOM IUIaBarOvyOi
ctpiuku (¢uroat-crocio, puc. 5.1.2).

Ckno y chopmMoBaHOMY BUIJIANl OXOJIOJKYETHCS HEPIBHOMIPHO, 4Yepe3 IO
BUHUKAIOTh TEPMIYHI HAMPYKEHHs, TOMY Miciga (OpMyBaHHS MOTPIOHO BHKOHATH
BI/IMATFOBAHHS 3a CHCI[iaJbHUM PELICTITOM.

BaactuBocti ckiaa. Ckino mposzope, abcomtotHO 1uibHE. LIinbHICTD
OyniBenpHOTO ckia — 2450...2550 Kr/M>, TeopeTndHa MinHIicTh — 12000 MIla, ame
dakTHYHa MIIHICT, 3HA4YHO MeHma: Ha cTuck — 500...2000 Mlla, Ha postar —
35...100 MIIa. TBepmicTh 3BHYAHOTO cKjJa 3a ImKajmoww Mooca — 5...7,
terionpoBiaHicTh — 0,4...0,82 B1/(M*K). cki10 Kpuxke, IIaBUTHCS NpU TEMIEpaTypi
1000 °C, xucmotocTifike (pylHYy€e HOTO TUIBKM (DTOPHUCTOBOJHEBA, a00 TJIABUKOBA
KHUCJIOTA).

CaiTonponyckanHs — 84...87 %. 3Buuaiine ckJio He Mponyckae iH(payepBOHI 1
ybTpadi0JIETOBI MPOMEHI.
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Puc.5.1.2. Cxema BUTOTOBJIEHHS MOJIIPOBAHOTO CKJIA 3 BUKOPUCTAHHSM (PJ1oat-
croco0y:1 — kaHam BUpoOIeHHS; 2 — mubepu ; 3 — ckiiomaca; 4 — 3TMBHHAM JIOTOK;
5 — Gacelin g po3iuiaBy; 6 — 0JI0BO;7 — XOJOAWIBHUK; 8 — OOPTOYTpUMYBaIbHI
ponuku; 9 — rpadiToBi oOMexxyBadi ; 10 — BunmantoBaibpHa mid.

4 5.2 BUJU JIMCTOBOI'O CKJIA

Bixonune nucmose cxno BUNYCKAIOTHh Ui 3alIOBHEHHS BIKOHHUX Ta JBEPHUX
paM, 3C€HITHUX JIXTapiB, BiTpaxiB 2; 2,5; 3; 4; 5; 6 MM 3aBTOBIIIKH, PO3MIpOM BiJ
500%400 mMm 10 2200%1600 MM. BUTOTOBISIFOTH CITOCOOOM BUTSIKKH.

Bimpunne cxno BumyckaroTh 5,5...10 MM 3aBTOBIIKH, PO3MIPOM  BIJ
1380%1340 no 3500 x 4500 MM, Bcboro 16 Tmopo3mipis.

Bizepynuacme cxno BUTOTOBJISIIOTH MPOKATKOK Yy BUIIISIAL JIUCTIB 3...6 MM
3aBTOBIIKK po3mipamu Big 400600 mo 1600x2200 mm. Mae BIacTHUBICTb

CBITJIOPO3CIFOBAaHHS, MiJIBUIIICHY MIIHICTh HAa BUTHH, 3aCTOCOBYETHCS JJIsI CKJIIHHS
JIBEpEH.
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Jlexopamusne cxkno muny “mopos” — pizHOBUA BizepyH4actoro. OnmHy
MOBEPXHIO OOPOOJIAIOTH MICKOCTPYMEHEM, a MOTIM HAHOCATH KJIEH 1 MPOCYIIYIOTh:
KJIEH BUCHXa€, 3MEHIIYETHCS B 00’€MI 1 BIIPUBAETHCS PAa30M 3 TOHKMUMH JTYCKaTHUMHU
IUTIBKaMU CKJIA.

Ckno  “memenuys” BUTOTOBISIIOTH TpoKaTkoro. Ha moBepxHi  iioro
YTBOPIOETHCS XBUJIETIOIIOHUI HEMOBTOPIOBAHUI BI3€pYHOK 3 MATOBUMH JUISTHKAMU Yy
BUIIIAAl BUCTymiB. ToBuIMHA ckia — 3...8 MM, MakCHUMaJbHUI poO3MIp JHcCTa —
15001300 mm.

Apmoeane ckno (puc. 5.2) BUPOOJISIOTH CIIOCOOOM Oe3mepepBHOI MPOKATKH 3
METaJIEBOI0 CITKOIO BCepeAuHi, aiamerp apoty citku 0,45...0,6 MM 3 Biukamu
12,5...25 mm. Bunyckatote 55 1 6 MM 3aBtoBmiku, 800...2000 3aBIOBXKH 1
400...1600 MM 3aBmmpKy. MilHICTh Ha CTUCK apMoOBaHOro ckiia — 600, Ha BUTHH —
40 MIla.

Puc. 5.2. ApmoBaHe ckj10: a — XBUJIbOBE, O — MIIOCKE.

3acapmoseane ckn10  BUTOTOBJSIIOTH  TEPMOOOPOOKOIO  JINCTOBOTO — CKJIa
(marpiBanus 10 t = 700...900 °C i mBHIKE OXOJIOJKEHHS Y BOJI UM Ha MOBITP1), Bij
JOro MIIHICTh HOTO Ha BUTHH 301IBITYETHCA ¥ 5...6 pasiB.

Tpuwapose ckno (mpuniekc) CKIAA€TbCA 3 JBOX JIMCTIB BIKOHHOTO CKJIa,
MILIHO CKJIEEHMX MIXK CO0OI0 TMOJIBIHUIOYTHPOJBHOIO IUIIBKOKN. Pi3HOBHIM
TPUILIAPOBUX CTEKOJ — CTEBIT, BITPACUIK. APMOBaHe, 3arapTOBaHe 1 TPHUILIAPOBE CKIIO
00’ €IHYI0Th y TpyIly O€3MeUHUX BUJIB JIMCTOBOTO CKJIa 1 3aCTOCOBYIOTh JIJIsl CKJIIHHS
JIBEPHUX pPaM, OOJAIITyBaHHs CBITJIO NPO30PUX JAaxiB, MPOPI3IiB, BUTOTOBIEHHS
JIBEPHUX TIOJIOTEH.

Veionose ckno 3maTHe TPOIycKaTH yiabTpadioneToBi mpomeni. Foro
BUTOTOBJISIIOTH 13 CKJIIOMacHh, B sKIi okcuaiB 3amiza He Oinpme 0,01 %.
BukopucTOBYIOTh ISl CKJIIHHS B MEAMYHMX, JUTSYMX, JIKYBAIBHHMX 3aKiagax Ta
OpaHXepesix.

Tennonposione ckno Mae€ B CBOEMY CKJIaJl A00aBKH, SKi TOTJIMHAIOThH
1H(pavyepBOHI MpoMeH1. BUKOpHUCTOBYIOTH B pailoHax 3 skapkuMm kiaimMaToMm. ToBiirHa
—3...6,5 MM, po3mipu — Big 1600%1300 mo 20001600 Mm.
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Konvopose cxkno Bumnyckatroth 3 1 4,5 MM 3aBTOBIIKH, /50 MM 3aBIIMPIIKH,
100 MM 3aBIIOBXKKH JJIS BJIAIITYBaHHS BITPaXKiB.

4 5.3 BUPOBGHU I3 CKJIA

Cknani  O10KU BUTOTOBISIIOTH TMPECYBAaHHAM HAMIBOJOKIB 1 HACTYIHUM
3BApIOBAaHHSIM 1X B e€aAuHUNA Onok. CKIOO0JIOKM MOXYTh OyTH KBaJpaTHUMH
(bK194/98; bK244/98), nmpsimoxytaumu (bI1294/194/98), kyToBuMH 1 pajialbHUMU
(puc. 5.3.1). Ceitonponyckanus — 50...65 %, temmonposigHicte — 0,46 BT/(M-K),
cepe/Hs MitbHicTh — 800 Kr/m°, MilHICTh Ha cTHCK — 1,5...22 MIIa. Bioku 6yBaroTh
O€3KOTIPHUMH Y1 3a0apBJIICHUMH B Pi3HI KOJHOPU. 3aCTOCOBYIOThH CKJISTHI OJIOKU IS
KJIaJIKU CTIH 1 MIEPETOPOJIOK Ta 100 3alOBHUTH CBITJIO MPOIYCKHI 30BHINIHI CTIHOBI
MIPUUOMH.

0)

Puc.5.3.1 IlycToTHi 6510KH 13 CKJIa; a — 3arajlbHUM BUTIISA; O — KJIaJKa 13 CKIIOOJIOKIB:
1 — ckio610K; 2 — apMartypa; 3 — pO34uH.

Ilpoghinvne cxno (ckronpoghinim) — 1e OyIIBEIbHUN JOBrOMIpPHHN BHUPIO
HIBEJIepHOro, KopoOwaTtoro (puc.5.3.2), TaBpoBOro, HamiBKpyrioro, Z- Ta V-
noaiOHoro mpodiniB. BHroToBNSIOTE  Oe3mepepBHOI0  MPOKaTKOw. JloBxkuHA
HIBEJIepHOro ckionpodimty — 10 5 M, Bucora — 250...500 mm (IIIT-250, IITI-300,
ITI- 500); noBxkuHa Kopobuaroro ckyionpoduity — 10 7 M, Bucota — 250...300 mm
(KI1-250, KII-300). Cknompodimit Moxe OyTH OE3KOJIpHUM ab0 KOJHOPOBUM.
3acTOCOBYIOTh JUIsl OOJAIITYBaHHS OrOPOJKEHb, IMEPEropo/IOK, BIKOHHUX HIII B
MPOMHUCIIOBHUX 1 CIIbCHKOTOCIIOAAPCHKUX Oy TIBIISX.

Cknonaxkemu BUTOTOBIIIOTH JBO- 1 TPUILIAPOBUMH, TIYXUMH 1 TaKUMH, IO
BiqunHAIOTECS (puc. 5.3.3). IImocki JMCTH CKJIa 1O TMEPUMETPY IPHKICIOIOThH
CHeIiaJJbHUMU MacTUKaMHU JI0 METAJEeBOi paMKH Tak, 100 MK HUMU YTBOPHIIHUCS
repMmeTruHi nopoxkauHH. JloBknHa makeTiB — 400...2950, mmpuna — 400...2650,
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ToBIIMHA — 10 46 MM. ToBIIMHA MOBITPIHUX MpomapkiB — 9, 12, 15 MM, a ToBIIKMHA
CTeKOJ — He MeHIIe K 3 MM. CKJIo makeTn 3a0e3neuyoTh HadiliHy MOBITPO-, TTHJIO-,
TEIUIO130JIA11110, €PEKTUBHO 1 HAAIIHO 3aMIHAIOTH JIEPEB’IH1 BIKOHHI OJIOKH.

Puc.5.3.2. IlpodinbHEe CKIIO:
a) — MIBEJIEPHOTO,
0) — kopoOuaToro nmpodiia.

/Jleepni nonomna BUTOTOBIAIOTH 13 3arapTOBaHOTO CKJa 3 0OOpOOIeHUMHU
KPOMKAaMH, OTBOPAMH Ta BUpi3aMu i KpiieHHd. ToBmmuHa monoreH — 10, 121
15 mm, mmpuaa — 700, 800, 900 i 1040 mm, Bucota — 2200, 2400 i 2600 mwm.
Minaicts Ha ctuck — 800...900 MIla, Ha Burun — 250 MI1a.

Tpybu cxnsni 3aCTOCOBYIOTH JIJIsl TPYOOMIPOBO/IIB, SIKUMH TPAHCIIOPTYIOTh
arpecuBHI PiJIMHU, Ta3u, TPOJYKTH XapuyBaHHs. /[ilaMeTp YMOBHOIO MPOXOAY —
40...200 mm, mosxkuna 1500...3000 mMm 3 iHTEpBaoM depe3 250 mM.
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4| /LZ % Puc. 5.3.3. Koncrpyxkuii
# # ¢ CKJIOTIAKETIB: a — ABOIIAPOBUX
y| A % (oTHOKaMEpPHUX);
’; ’:, o 0 — TPUIIAPOBHUX (IBOXKAMEPHHUX ):
% . . .
W y P 1 — ck110; 2 — noBITPsIHI
/ { v IOPOKHUHU; 3 — METaJeBa paMKa,
;‘ | 4 4 — repMeTHK; 5 — OCyIIyBay;
3 ¥ ) 6 — oOKkaHTOBKa.
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4 5.4 MATEPIAJIM 13 CKJIA JIUISI OBJIMIIOBAHHS

Cmemanim 1 maHemnl Ha Oro OCHOBI MIMPOKO 3aCTOCOBYIOTH IS 30BHIIIHHOTO
Ta BHYTPIIIHHOTO OOJMUIIIOBAHHA B OYyIIBIISIX pi13HOTO NMpu3HavyeHHs. Lle auctoBe ckio
3aBTOBIIKK 5,0...7,5 MM, OJHa MOBEPXHS SIKOTO MOKPUTA KOJIHOPOBOIO CHIIIKATHOIO
dapboro. MimHicth Ha ctuck — 900 MIIa, va Burun — 180...250 MIIa. Po3mipu miut
y mani — 400...3200 mwm.

3anmexHO Bl CcHocoOy TepMiuHOI OOpOOKM  PO3PI3HAIOTH  CTEMAJIT
3arapTOBaHMM 1 BiJIITAJICHUM.

TexHOoris BUTOTOBJICHHS 3arapTOBAaHOTO CTEMANITY IMOJISITA€E B TOMY, IO
JUCTH CKJIa 3 BHUCYIIEHMM I1apoM ¢apOu HarpiBaroTh 10 TeMIlepaTypu
3araptoByBaHHs (620...650 °C) mnpotsirom 3.4 XB. 3a YMOBHU MOCTIHHOIO
OXOJIO/PKCHHS B CTPYMEHI1 MOBITPSI.

BuroTtoByiieHHsT BIANAJIEHOTO0 CTEMAJITy BiJ 3arapTOBAHOTO BIJIPI3HSIETHCS
JUIIE TUM, IO 3aMICTh 3arapTOBYBaHHS BIJOYBA€TbCS BIANAIIOBAHHS CKJa 3a
CHelaJIbHUM PEKUMOM.

Ckio map6naim BUTOTOBIIAIOTH 3a0apBieHMM Yy Macl (TIyIIEHHM) Y
HaWpI3HOMAHITHIII KOJBOPU: >KOBTHM, MOJIOYHUM, KPEMOBHM, YOpPHUMU, CIpUH,
3eJIeHUH, pOoKEeBUM Tomo. Take CKIO0O Moke OyTh U MapMyporoaiOHUM.
BUroToByisitoTe MOro mpokaTyBaHHSIM YU JIMTTSIM 3aBTOBIIKU 5...12 MM 1 po3mipoM
500x500 mM. 30BHIIIHS TMOBEPXHS MOXe OyTH TOJIIPOBAHOIO, BI3EPYHUACTOIO,
IIOPCTKOIO UM BOTHEHHO-TIOJIIPOBAHOI0. AOHM 3a0€3MeYUTH 3pyUHICTh 3aKPITICHHS 32
JIOTIOMOT'OI0 PO3YHHIB, 3BOPOTHUH 01K pOOJIATH 3 HAPI3KOIO YU pUPIICHUM.

Cknomapmyp OJEPXKYIOTh 3MIIIYBAaHHSIM BHXIJHOTO pO3IUIaBy CKJIa W
3a0apBJIEHOrO CKJa, OJHAKOBOTO 3a XIMIYHUM CKJIAJ0M 3 BUXIIHUM. Bumyckaiots y
BUMIISAL TIIKAT po3mipamu Big 250x140 no 500500 MM 1 3aBTOBIIKH 8 1 10 MM.

Cuepan — 1€ CKJIOKPUCTAJIIYHUN MaTepiaj, SIKUM BHUTOTOBISIOTH METOAOM
NPECYBaHHS CKJIOMACH Yy BHIJISAAl IUIMTOK» IloBepXHsA curpaHy iMmiTye TpaHir.
JInupoBY MOBEPXHIO IJIMTOK HUTI(PYIOTH 1 TOJMIPYIOTh, & TUIbHY — pUQIISITh. Po3Mipu
mmTok 300%300 1 300x150 mm, ToBiMHA 15 MM.

OcTaHHIM YacoM OCBO€HO BHUIYCK CKJIOKPHUCTATIYHOTO OOJIHIFOBATHHOTO
KOMITO3UIIIMTHOTO MaTepiay: CKIOKPEMHE3UTY 1 CKIIOKEpaMITy.

Cknoxkpemuesum — 1€ ABOLIAPOBUN MaTepial; HWXKHIM IIap € CIEYEHOIo
CyMIIIo 6e30apBHUX CKIISTHUX TPAaHyJ 1 KBApIIOBOTO MICKY, a BEPXHIN CKIIaIa€ThCs
3 PO3IUIABJIEHUX IPaHyJI KOJbOPOBOro ckiia. CTpyKTypa CKIIOKPEMHE3UTY MoAi0Ha 10
CTPYKTYPH MOJIPOBAHUX MIITLHUX TIPCHKUX MOPIJ.

Cknokepamim — Ti¢ TaKOX JBOIIAPOBUU MaTepiai, WOro HUXKHIN ImIap
(miaknanka) ckianaeTses 3 75 % moapiOHEeHOTo CKI00010, 5 % KBapIoBOro MicKy i
20 % rnunu. [ligknaaky GopMyroTh Ha npecax ado y BUIIIA1 Oe3MepepBHOI CTPIUKU
METOJOM €KCTpy3ii. JleKopaTWUBHMI 1Iap CTBOPIOIOTH IOCUIAIOYU KOJbOPOBHIA
CKJIOTPAHYJISIT Ha TOBEPXHIO BiAdopmoBaHOi miAkIagku. [[iATOTOBIEHI TIIUTKU
BIJINATIIOIOTh Y POJIMKOBUX TYHEJIBHUX I€4Yax, Aalll OXOJOKYIOTh W pO3pi3yIOTh
aJIMa3HUMU JUCKAaMH Ha TUTUTKHU 3aJaHuX po3MipiB. TeXHOJOTIsI CKIOKEpaMITy Ja€
3MOT'y YTHIII3yBaTH 3HaYHY KUIBKICTh CKJIO0O0IO.
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Po3mipu mutok 300%300 1 300150 MM, ToBuIMHA 15 MM, MOBEPXHS IMIIUTOK
MOJTIpOBaHa, a THJIbHA — TPyOOIIOPCTKA.

[InuTKM 3aCTOCOBYIOTH AJIi OOJMIIOBAHHSA BHYTPIIIHIX Ta 30BHIIIHIX CTiH
OyJiBeNb 1 CIOPY/ PI3HOTO MPU3HAYCHHSI,  TAKOXX JIJIsI TOKPUTTS MiJIOT.

Obnuyroeanvry naumky BUTOTOBIISIIOTH 3 HE3a0apBJIICHOTO Y KOJIHOPOBOTO
TIIYIIEHOTO CKJIa Oe3MepepBHUM MpOKaTyBaHHSM abo TmpecyBaHHsIM. Po3mipu
muTok Bim 50%50 mo 150%150 mm, ToBmvHa 4; 5 1 6 MM. JIuiboBa MOBEpPXHS
IUTUTOK MOXXE OyTH TOJIIPOBAHOIO YW MATOBOIO, TJAJEHBKOIO YU 3 pelbeHUM
PHUCYHKOM, IPUUOMY 3BOPOTHHUH O1K 000B’I3KOBO POOJIATH pelibe(PHUM.

Emanvosany naumky BUTOTOBISIIOTH 3 BIAXOAIB KOJIHOPOBOTO BIKOHHOTO YH
BI3€pYHYACTOrO CKJIa, po3pizyroun Woro Ha dopmatu po3mipamu Big 100x100 mo
200%x200 mm. ToBmmaa TMTOK 45 5 1 6 MM. [licis HaHECEHHST HETTPO30POi eMalti Ha
OJIHy TMOBEPXHIO IUIMTOK iX CyllIaTh, a NOTIM BIANAJIOIOTh MpPU TeMIepaTypi
700...800 °C. Ilig yac BiANAJIIOBaHHSA €Mallb OIUIABIAETbCS M CIIKAETHCA 3
MOBEPXHEIO CKJIa, yTBOPIOtouH 1map 3aBToBIKH 0,2. .0,3 MM.

CkisiHa eMallbOBaHA IUIUTKA XapaKTEPHU3YEThCS BUCOKOK  XIMIYHOIO
CTIMKICTIO W 3aCTOCOBYETbCA I OOJMIIOBAaHHS MPUMIIIEHb 3 arpeCUBHUMH
CepeOBUILIAMHU.

Kunumoso - mosaiuni naumxu BUTOTOBIIOIOTH po3mipamu Big 20x20 1o
3030 MM 1 3aBTOBHIKM 3..5 MM 3 KOJIbOPOBOi TJIYIIEHOi CKJIOMAacd METOJOM
0e3nepepBHOTO NMPOKATYBaHHS 1 MpeCcyBaHHS.

Cmanema — 1€ IUIOCKI TUIMTKH HEMpaBUIbLHOT (opMU 3 XapaKTEepHHUM
KOJIbOPOM Ta 3J0MOM. BUrOTOBISIOTH CMajbTy METOJOM IPECYBAHHS YU JIUTTA
CKJIoMacd y (OpMH, a TaKOXX MPECYBaHHSM HAMBCYXUX CKISIHUX MOPOIIKIB.
Posmipu cmaneTi: gopxkuna 130...150, mupuna 85...100, Topmmnaa 5...20 Mwm.

CManbTy 3aCTOCOBYIOTH JUIsl MO3AaiuHMX MaHHO, KapTUH,  PI3HHUX
JEKOpPaTUBHUX KOMIO3UI1M Ha (acagax OyIMHKIB TOIIO.

CksiHuti OpiOHAK 3aCTOCOBYIOTH JIJIsL JIEKOPATUBHOTO 03700JieHHs (acais,
iHTEp epiB  OyhiBeNb  T'POMAACHKOro  mnpu3HaueHHd.  OnepxyrwTb  #oro,
NOJAPIOHIOIYM TIIyIIEHE YW He3a0apBieHe CKJIO. 3epHOBUM CKiIaa JpiOHSKY
0,4...10,0 mm.

4 5.6 MATEPIAJIA TA BUPOBM 13 IIVIAKOBUX PO3ILJIABIB.
KAM’SHE JIMTBO

VY MmeTtanypriiHuUX mpoliecax Mmopsifi 3 MEeTajlaMd yTBOPIOETHCSI TEXHOJIOTTYHO
CYNMyTHIA TUTABI[l INIJAKOBHA pPO3IUIAB, OCHOBOIO SKOTO € OKCHIW MeTamypriifHi
[UJIAaKA TEepepoOISIOTECS Y BOTHAHO-PIIKOMY Ta TBEPJOMY CTaHI Ha Pi3HOMAaHITHY
MPOYKIIIO OyAIBEILHOTO NPU3HAYSHHS.

I'panynvosanuii wnax — 1e KPYINHI IITY4YHI TOPUCTI MICKA 3 MOAYJIEM
KpYIHOCTI 2,5...3,5, 5Kl JICTal0Th 13 BOTHSHO-PIIKUX IUTAKIB PI3KUM OXOJIOPKEHHIM
BOJ/IOI0. 3aCTOCOBYIOTH SIK KOMIIOHEHT MPH BUTOTOBJICHHI IIJIAKOTOPTIAHAIICMEHTY,
a TaKOX SIK TETUIO- 1 3BYKO130JISIIIHHY 3aCHUIIKY.
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llInakosa nemsza — 11eO0CHEBO BHJIHHMI TMOPUCTUH MaTepian, BUTOTOBJICHHUIN
MOPU3AIIEI0 BOTHSHO-PIIKOrO IIJIAKOBOTO PO3IUIaBY, HOTO OXOJOHKEHHSIM 1
MOJANBIIMM JPIOHEHHSIM Ta COPTYBaHHSM. 3aJe)XKHO BIJI HACHITHOI IIIJILHOCTI
nutakoBy nem3y noAusioTh Ha Mapku 400..900. MinHICT, Ha CTUCK Y HMINHAPT —
4,5 MIla. 3acTOCOBYIOTH SIK JIETKUI 3alIOBHIOBAaY y OETOHAX.

llInakosama — TEIIOI30ALINHUN MaTepiai, SKHM BUTOTOBJISIOTH TyTThOBUM
a00 BIAIIEHTPOBUM (HOPMYBAHHSIM 1 OXOJIOJKEHHSM BOJIOKOH. CepemHs MUIbHICTh
ntakoBati — 75...150 kr/m’,

Linonuti  winaxkosuti  wjebiHb  ICTAIOTh APIOHEHHSM 1 COPTYBAHHSM
OXOJIO/DKEHUX BIJIBAIBHUX MUIAKIB. 3aCTOCOBYIOTH K 3allOBHIOBaY y OeToHax, a
TaKOK BUKOPUCTOBYIOTh Y JJOPOKHBOMY OY/IIBHHUIITBI.

IlInaxose numeo — 1€ KaMiHHS Il MOCTIHHS JIOPIT 1 MiJIOT TPOMMCIOBUX
CIOpY/, TUIUTKH, TUIUTU, KAMIHHA 1711 OOp/top, TIOOIHTH, TpyOu Ta acoHHI BUPOOHU.
Bei mi BUpoOM MarOTh BUCOKY CTIMKICTh O CTUpaHHS y JYKHUX CepeloBUIIAX,
MOpCBKiil Boai; pm= 3000 kr/m°, Re,; = 500 MIIa, R,,.= 50 MITa.

Jlumi kam’ani 6upobu — HE MWITYYHUU CUIIKATHUN MaTepian, BUTOTOBJICHUMN
PO3IUTABIIOBAHHSIM TPUPOJHUX KaM SHHX MarepiamiB. TeXHOJOris BUTOTOBICHHS
KaM’ SHUX JIUTHX BUPOOIB CKIIAIA€ThCA 3 TAKUX OIEpallid: MIArOTOBKA CHPOBUHH,
pO3ILJIaB IMIMXTH, JUTTS B (DOPMH, OXOJIODKEHHS (KpHUCTaTi3ailis), BiAMaJIIOBAHHS.
CepeHs MITBHICT TUIaBNeHHX BHPOGiB — 2900...3000 kr/m°. TopucTicTs 3akpuTa
(mo 2 %), BoponornuHaHHa — 710 0,22%. MaroTh HiABHIIEHY MOPO30CTIHKICTh (J10
500 1uKITB), BUCOKY KHCIOTOCTIHKICTD (98,6...99.8 %) Ta myrocTtiikicts (10 91 %),
many crupanicts (0,04...0,08 r/cm®), BHCOKY Tepmoctiiikicts (zo 900 °C);
Rer = 230...300, Ry, = 30...50, R;0; = 15...30 MITa.

Hizoproeami ma eonoxnHucmi mamepianu 3 Kam’sH020 IUMEd MAIOTh JIEIIO
Kpamy BIJIACTUBOCTI, HDK aHAJIOTIYHI Marepiaid W BUPOOM 13 IUIAKIB, 1 IIUPOKO
3aCTOCOBYIOTHCS Y OYNIBHUIITBI Ta TEXHIIII.

bazanemose 6010xkHO 3 yCTIIXOM BUKOPUCTOBYIOTH SIK apMaTypy y BUpoOax Ha
MIHEpaJIbHUX 1 OPTaHIYHUX B SDKYYMX PEYOBHHAX 0€3 3HAUHUX OOMEKEHb.

4 57 CYYACHI MATEPIAJIMA 13 MIHEPAJIbHUX PO3ILJIABIB

HizaproBate ckio. FOAMGLAS (OOAMIJIAC) — BucokoeheKTUBHUN
yTEILTIOBAY 13 Hi3APIOBATOrO CKJia, BAPOOHMIITBA aMepuKkaHCchbkoi (ipmu Pittsburgh
Corning Europe Corporation, skuii Ha ykpalHCBKOMY PHHKY MpOINOHYye (ipma
00O ,BAT”. ®OAMIJIAC w™ae BUIIAA >KOPCTKOi, BHUCOKOMIIIHOI, IUTUTH 3
NOCTIMHUMU  (PI3UYHUMH  SIKOCTAMH 1 KOE(ILIEHTOM TEPMIYHOTO PO3IIMPEHHS
OMM3bKUM 10 cTadl 1 OeToHy. B 3amexxHocTi Big BUAY BHUPOOY IIUIBHICTb
KonuBaeThes Bim 105 mo 165 kr/v’, koedimient TeronposigHocTi — 0,037 BT/MK,
MIIHICTb Ha cTHCK 40 160 T/M°. [30J111is i3 Hi3APIOBATOrO CKIIa BHKOPHCTOBYETHCS B
IMPOKOMY Jiara3oHi remmeparyp — Big 260 °C mo +730 °C.

TexHi4HI XapaKTepUCTUKH MaTepially T03BOJISIOTH BUKOPHUCTOBYBATH HOTO IS
PI3HUX CHUCTEM yTerieHHs (acaiB: BEHTWIALIMHUX, MiJ mWTyKaTypky. Ha
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CHOTOJHIIIHINA JIeHb MaTtepian SBISETHCS OAHMM 3 HANHOUIBIN e(QEeKTHUBHIIMX 1
JIOBTOBIYHHX YTEIUTIOBAYIB.

CkisiHa MoO3aika — IUIMTOYKH 13 CKJla po3Mipamu 2 X 2 cm 1 1 X 1 cm ans
CTBOpEHHS 1HTEp €pHUX MaHHO (puc. 5.7). Mo3aiky Biapi3Hs€ 4yA0BI eKCIUTyaTalliiiHi
1 ECTEeTUYH1 BIACTUBOCTI, BEJIMKAa raMMa KOJIbOPIB 1 BIATIHKIB.

Puc. 5.7.
OOnuiLIoBaHHs CTIH
MO3alYHUMH CKJISHHUMMU
IUINTKaAMH.

|

B IIE HIKABO

... biuzpko 1500 poky 10 Hamioi epu €runTsSHU poOWIM BiacHe ckio. s
bOI'O BOHM BHUKOPUCTOBYBAJIM CYMIII MOAPIOHEHOT KBAapLOBOI TaJIbKU 3 IICKOM.
BoHn Takox BHSBWIM, IO SIKIOIO AOJATH MO IIi€i CyMim KoOaibT, Miab ado
MapraHellb, TO MOKHa OTPUMATH CKJIO OJJAKUTHOTO, 3€JICHOT0, ITYPIYPHOTO KOJIBOPY.

[Ticns 1200 poxky A0 H.. €rMNTSHUM HABUYMIIMCA BIUIMBATH CKJIO y CKJISIHHUX
dbopmax.

... BenmukuMu yMUTbLSIMH 3 BUTOTOBJICHHS CKJIa OYJM PUMIISHH, K1 TIEPIIUMU
MoyYajgu poOUTH TOHKE BIKOHHE CKJIO. A Ha MOYAaTOK HOBOI epu IIMOKa BXKE CTasa
MPEAMETOM MOBCAKJACHHOTO MOOYTY.

... Cxyno, mo He O0’eTbcsa BUHaAWIeHO B Pumi 3a 34 poku 10 Hamoi epwu.
Bunaxignuk noraTuBcs 3a e XUTTAM. [1[06 cekper He cTaB HMIMPOKO BIJOMUM,
imrieparop Tubepiit mpukaszaB BiApyOaTH BUHAX1AHUKY TOJIOBY.

Ckso, sike MOXHA CKpy4YyBaTH B PYJIOH, BHHAWIIOB HOPBE3bKHUW CKIIO
Mmaricrep, 1mo xuB B Ocino. Perentypa BUTOTOBICHHS I[LOTO JUBOBUKHOTO CKJIA, K
CIOBIIIAIOTH Ta3€TH, CKIaAae HOTO PODECIHMI CEKpET.
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@HI/ITAHHH I CAMOIIEPEBIPKHA

3 AKMX CUPOBUHHUX MaTepialliB BUTOTOBJISIIOTh CKJIO?

[ITo Take TMCTOBE CKIIO, SIKI HOTO Pi3HOBUIM?

Ha3BiTh Oe31meyHi BUIU JIMCTOBOTO CKJ1a?

Sxi BUpoOM 13 CKJIa 3aCTOCOBYIOThH B OYIIBHUIITBI?

SIKi BUIM CKJIa MOKHA BUKOPHUCTATH JIJIsl OOJIUIIOBAHHSI IOBEPXOHB?
o Take cuTaw i MUIAKOCHUTAIN?

SIki OCHOBHI1 BJIACTUBOCTI CKJ1a?

SIxi maTepianu 1 BUpoOU BUTOTOBJISIOTH Ha OCHOBI ILJIAKY?

TECTI/I®

alTe BUINOBITI HA NUTAHHA TECTIiB

cO~NO TN

1.1. ( cuposuna)

I. SIxa ocHOBHa CHpOBHHA YTBOPIOE KapKac ckia’?

1) kanpIIMHOBAHA co/a; 2) micok;  3) I0JOMIT; 4) KaoJIiH.
II. TlosicHITh sKa 13 Ha3BaHOI CUPOBMHM IPUCKOPIOE MPOLIEC BapiHHS, 3HIKYE
TEMIIEPATYPY TIIaBICHHS.

1) kanbplIMHOBAHA coja; 2) micok;  3) Kpekaa; 4) KaoJiH.
III. Sxuit maTepian yTBOPIOE B CKJIi OCHOBHMM OKCHJI HATpil0 B po3Mipax
71,6...72,5 %?

1) BanHsAk; 2) micok; 3) cyabdar HATPIIO; 4) mapmyp.
IV. Skuit maTepian yTBOPIOE OKCHJT KAJIbIIiIO, 1110 M1JBUIIY€E TEPMIYHY CTIMKICTh
ckJa’?

1) BamHsAKk; 2) micok; 3) KaJbIIMHOBAHA COJA.
V. OOrpyHTyiiTE, 3 IKOTO MaTepialy YTBOPIOETHCA OKCHJI aJIOMIHIIO, IO IMIJBUILYE
MILHICTE CKJ1a?

1) micok;  2) monomit; 3) BanHsK; 4) IIMHO3EM.
VL. Ilpu sikiit Temnepatypi po3MOYMHAETHCS MPOIIEC CHITIKATOYTBOPEHHS?

1) 725°C; 2) 1150°C; 3) 1400°C.
VII. fIxa makcumanbHa TeMIepaTypa roMoreHi3airii ckiomMacu?

1) 1150°C; 2) 400°C; 3) 1600°C; 4) 1725°C.
VIII. Slkum crioco6oM BUTOTOBIIIOIOTH BIKOHHE JINCTOBE CKJIO?

1) crtoco6oM BUTSATYBaHHS;

2) pOKaTyBaHHS,

3) npecyBaHHS;

4) BUyBaHHS.
IX. Cnioco6om Oe3nepepBHOT TPOKATKH BUTOTOBIISIOTH CKIIO. ..

1) BiKOHHE JIUCTOBE; 2) apmyBaHHs;  3) BITpUHHE.
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X. CkJ10, siK€ BUTOTOBJISIIOTH 3 JBOX JIUCTIB BIKOHHOTO CKJIa 1 MOJIBIHIIOYTHPOIBHOT
IUTIBKY HA3UBAIOTh:
1) TpuruIekc; 2) 3arapToBaHe; 3) CKJIIO “MOpo3”.

1.2. (supobrHuymeo)

I. Ckio, B AKOTO OJfHA MOBEPXHS MaTOBa OJIEp)KaHa 3a JOIMOMOTOI OOpOOKH
MICKOCTPYMEHEM 1 MMOKPHUTTS KJICEM Ha3UBAIOTHCS:

1) ckio “mMopo3”’; 2) cKIIO “3aMeTiIh”; 3) apmMoBaHe CKJIO.
II. Ckno, sike mpomyckae mpoMeHi yiabTpadioieToBOro Jiana3oHy He MeHie 25 %
HA3MBAETHCA:

1) TerutaBOupHe; 2) yBioJIOBE;3) BITPUHHE; 4) Bi3epyHKOBE.
III. SIxy Ha3By Mae CKJIO, OJIHAa MOBEPXHS SKOTO MOKPHUTA KOJIbOPOBOKO CUIIIKATHOIO
dapb6oro:

1) yBionese; 2) CTeMalliT; 3) mapOuiT; 4) curpas.
IV. Sk Ha3uBaeTbCs TylIeHE CKIIO, 3adapOboBaHe B Maci?
1) mapOuIiT; 2) cTeMaJIT; 3) CKJIOKepaMiT.

V. JIBomiapoBuii Matepiaj: HIKHIN 11ap 3 MOApIOHEHOro CKII00010, MICKY 1 TJIMHU, a
BEPXHIN — KOJTbOPOBHUH CKJIOTPAHYJIST, HA3UBAETHCS:

1) curpas; 2) MapOIiT; 3) CKJIOKepaMiT.
VI. Bupi6 3 2°* nucTiB cKia i3 CKIOBOJIOKHHUCTOI MIPOKIAAKOI0, 3 €IHAHMUX TI0
MIEPUMETPY TEPMETHKOM HA3UBAETHCS:

1) ck100J10K; 2) cxionpodisit; 3) creBiT;  4) MapOTIT.
VII. JoBromipHuii CKJIOBUPIO MIBEIEPHOTO MPOGITI0 HA3UBAETHCS:

1) cknonpodimiT; 2) cTeBiT, 3) CKIOOJIOK.
VIII. Bupi6 3 2°* 1UCTIiB CKIICEHMX 3 METAIEBOI0 PAMKOIO, TOPI SKHX 0OpoOIeHi
TepPMETUKOM Ha3UBaIOTHCS:

1) cTeBiT, 2) CKJIOMAKET; 3) CKIJIO0JIOK.
IX. Ckrnomarepianm BHUTOTOBJICHMM KpHUCTaJI3alll€l0 CKIa, siKa BIJOYBAae€TbCsS 3a
dbopmyBaHHSIM ab0 TICIS BIANATIOBAHHS HA3UBAETHCS:

1) ckiokepamit;  2) MapOJIiT; 3) cuTai.
X. Meronom npecyBaHHsI BUTOTOBIISIIOTh:
1) cKJIO BIKOHHE; 2) cMalIbTy, 3) cKJI0MaKeT.

1.3. (6racmuseocmi)

[. limpHICTH OyIBEIBHOTO CKJIa CTAHOBUTH:
Y 1000...1500 kr/m>;
2) 2450...2550 kr/m>;
3) 550...1800 kr/m>;
4) 5450...5550 kr/m°.
II. TBepaicTh 3BUYAMHOIO CKJIa 3a MIKaJlo Mooca:
1)5..7; 2) 3..4; 3)7..9; 4)1...2.
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III. ITepepaxyiiTe OCHOBHI BJIACTUBOCTI 3BUYAMHOTO CKJIA!

1) mpo3ope; 2) Hempo3ope; 3) KpHuxKe;

4) miacTU4HeE, 5) KHCIOTOCTINKE; 6) MOPO30CTIHKeE.
IV. CeiTomnpomnyckaHnHsl 3BUYaifHOTO CKJIa:

1) 14...45 %; 2) 95...100 %; 3) 54...70 %j; 4) 84...87 %.
V. TemnonpoBiaHICTE 3BUYaitHOTO ckiia, B1/(Mm-K):

1) 0,4...0,82; 2) 0,23...0,4; 3) 0,82...0,94; 4) 0,36...0,39.
VI. lllnakoBata Ma€e CEpeIHIO MUTbHICTD:

1) 10...50 kr/m;

2) 150...200 kr/m>;

3) 50...75 kr/™m°;

4) 75...150 kr/m’.
VII. Bupo6u 3 kaM’sIHOTO JIUTBA MalOTh CEPEIHIO ITIJIBHICTh B Kr/M>

1) 2600...2800;  2) 2900...3000;  3) 1600...1900;  4) 2200...2500.
VIII. MitHiCTh IJIAKOCUTAIIB Ha CTUCK MOX€E OYTH B MEXKaX...

1) 300...600 MITa; 2) 90...200 MITa; 3) 700...1000 MITa; 4) 10...100 MITa.
IX. VBionboBe ckio npomnyckae 45...75 %...

1) iHdpadyepBOHUX MTPOMECHIB,

2) yabTpadioseTOBUX MIPOMECHIB;

3) peHTreHiBChKUX MTPOMCHIB.

X. BupoOu 13 1IJTAKOBOT'O JIUTBA MAKOTh MILHICTh Ha CTUCK:
1) 1000 MITa; 2) 100 MI1a; 3) 50 MlIla; 4) 500 MITa.

1.4. (poszmipu)

I. Ha3BiTh MiHIMaJIbHY TOBIIMHY JIUCTOBOTO BIKOHHOTO CKJIA:
Domm; 2)2mm;  3)10mm;  4) 4 mm.
II. fAxa miHiMaJIbHA TOBIIMHA BITPUHHOTO CKJIA:
1)5,5mm; 2) 10 mm;  3) 4 M.
III. TImocki MIWTKH i3 TIYHIEHOTO CKjia ruromero 1...2 CMZ, TOBIIMHOIO 5...20 MM,
HA3WBAIOTHCS:
1) cManbTa; 2) MO3aivHi UTUTKH; 3) MapOIiT.
IV. EmansoBaHa mimrTka i3 KOJIOPOBOTO CKJIa MA€ PO3MIpHU:
1) 50 x50 mwm; 2) 200 x 200 mm; 3) 20 x 20 mm.
V. ToBirHa 00IUIIOBATIBHUX CKIISTHUX IUIUTOK MOXKE OyTH:
Ddmm;  2)2mm;  3)8mm; 4) 10 mm.
V1. Ha3BiTh po3mipu CKIIO0JIOKIB:
1) 194 x 194 x 98 mwm;
2) 400 x 400 x 46 mm;
3) 294 x 400 x75 mm.
VII. Cepenns rycTrHa CKJia BIKOHHOTO:
1) 2450 /™%, 2) 800 kr/m; 3) 1250 kr/m’,
VIII. SIkoro Moke OyTu (pakTUIHA MILHICTh IPU CTUCKY JUIsI CKiia?
1) 2000 MITa; 2) 20000 MITa;  3) 200 MITa.
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[X. SIxkux po3MipiB BUITYCKAIOTh CKIIOMAKETH?
1) 244 x 244 x 75 mwm;
2) 400 x 400 x 46 mm;
3) 2950 x 3950 x 12 mMm.
X. IIpo¢inpHE CKIIO MIBEIEPHOTO MEPEPi3y BUITYCKAIOTH 3aBIOBXKKH:
Dmob5wm;, 2)mo7wm; 3)m02wm.

1.5. (zacmocyearwrst)

I. ITomipkyiiTe, K1 BUpOOH 13 CKJIa MOKHA 3aCTOCOBYBATH JIJISl CBITIIOMPO30POi
MEPETOPOJIKH Y CTIOpT3ai?
1) ckito “mM0po3”’; 2) CKIIOOJIOKH; 3) mapOumir.
I1. 1514 CKITIHHS BIKOH KUTJIOBOTO OYJIMHKY 3aCTOCOBYETHCSL:
1) mapOmiT; 2) ckyonpodiiiT; 3) JUCTOBE CKJIO.
III. BuGepiTh BUJI CKJIa 7151 CKJIIHHS BIKOH Y JIIKapHi:

1) MapOuiT; 2) CKIIOMAKET; 3) yBioJyieBe CKIIO.
IV. Jlng BUTOTOBIEHHS XY0KHIX BITPaXKiB 3aCTOCOBYETHCA TAKUN BHUJI CKIISTHUX
BUPOOIB:

1) emanboBaHi INIUTKH; 2) CMaNbTa; 3) yBIOJEBE CKJIO.
V. Jlsig BnamTyBaHHs MEPEropo 0K MOYKHA 3aCTOCOBYBATH
1) mucToBe CKJIO; 2) CKJIO MakeTH;  3) nmpodijbHE CKIIO.
VI. Inst 031000€eHHS dacajiB OyTUHKIB 3aCTOCOBYIOTh:
1) MapOuiT; 2) BITPHHHE CKJIO; 3) CKI00IOKH.
VII. ApMoBaHe CKJI0 MOKHA 3aCTOCOBYBATH JIJIsl CKITIHHS:
1) BIKOH y )KHTJIOBOMY OyIUHKY;
2) 17151 OOJIUIFOBAHHS CTiH;
3) aus CKIIIHHS BEJIMKUX MTPOPI3iB.
VIII. Jnga oOnuutoBaHHS  NOPUMIILIEHHS 3  arpeCUBHUMHU  CEPEIOBUIIAMHU

3aCTOCOBYIOTb:

1) eManbOBaHy CKIISIHY TUIMTKY; 2) IMCTOBE CKJIO; 3) CKJIOOJIOKH.
[X. Sxuii maTepiasl MOKHA 3aCTOCYBATH JUIsl TIOKPUTTS MIAJIOT Y 1IEXY 3 arpeCUBHUM
CEepeIOBUIIL

1) cmanbty; 2) cutan;,  3) CKIOOJIOKH.

X. IigOepiTh HAMIOMIIBHIIINN MaTepiasl JJisi BUTOTOBJICHHS JBEPEH Y TOPrOBOMY
MaBUIBHOHI:

1) Bi3epyHUaCTe CKJIO;

2) BITPUHHE CKJIO;

3) 3arapToBaHE CKIIO;

4) CKIIOOJIOKH.
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Tema 6. METAJIU B BY/[IBHUIITBI

4 6.1 KIACU®IKALIS METAJIB. OCHOBU BUPOGHHUILITBA
YABYHY I CTAJII

Mertanu mMpoKo 3aCTOCOBYIOTh Y PI3HUX Taly3siX HApOJAHOTO TOCIOAApCTBa, B
TOMY 4HCI1 B OyAiBHUIITBI. BOHN MarOTh psiji IHHUX BJIACTUBOCTEH (BUCOKI MIIHICTh
Ta KOEQIIEHT KOHCTPYKTUBHOI SKOCTI, TUIACTHYHICTh MpU 00poOIii), ajie mopsg 3
UM 1 HEJIOMIKH (BUCOKY €JIEKTPO- 1 TeIUIONPOBIHICTh, 3/IaTHICTh O KOPO3ii, ICTOTHI
nedopMaliii Ipu BUCOKHX TeMIepaTypax).

BupoOHunTBo 1 06poOka MeTajiB BUHUKIM YK€ JaBHO 1 MPOTATOM CTOJITh
0e3nepepBHO BJIOCKOHATIOBAIUCH.

Metanu noAUISAIOTECA Ha YOpHI 1 KOJIBOpoBi. YopHI MeTanu — 1e 3aji3o 1
CIUIaBU Ha MOTro OCHOBI: YaBYH 1 CTalib (CIUIaBU 3aji3a 3 BYIJIEHEM 1 JOMIIIKAMHU
KpeMHito, cipku, (ocdopy, mapranmio B cymi 10 1 %). YaByH MICTUTH BYTJICIIO
2...4 %.Cranp — 10 2 %.KonpopoBi MeTaiam — Mijib, aJlFOMIHIA, [TUHK, HIKEJIb, XPOM Ta
1HII1; y OyIIBHUIITBI 3aCTOCOBYIOTh YaCTillI€ CIJIABU HA OCHOB1 KOJIbOPOBHUX METAJIIB.

YaByH BHUIUIABISAIOTH y JOMEHHHUX medax (puc. 6.1.1) i3 3amisHux pyi.
[TanuBOM € KOKC, JI0 SIKOTO JIOAAIOTh IUIABHI JJI 3HUKEHHS TEMIIepaTypH TUIABJICHHS
3aJ3HUX PYI.

VY mporeci 1oMeHHOT m1aBKu AicTatoTh 10 90 % nepepobHoro (61710ro) 4aByHy,
KU BUKOPUCTOBYIOTH NIl BHpoOHHWITBA ctaii, Ta 8..15 % nuBapHOoro (ciporo)
YaByHY, 3 AKOTO BUPOOJISIOTh YaBYHHI B1IJIUBKHU.

®epocrnaBu (10 3 % BUIUIABKY 4YaBYHY), IO MAlOTh IJIBUIIEHUI BMICT
MapraHiio Ta KPEMHII0, BUKOPUCTOBYIOTh TPU BUPOOHUIITBI CTaJIi.

[Ipotiec BUpOOHUIITBA CTaJll MOJSATAE€ B 3MEHIIIEHHI BMICTY Y YaBYH1 JOMIIIIOK
BYTJICIIO, KPEMHII0, Maprasiio, ¢ocdopy i cipku. JJoMilku B MpOIECi BUILIIABKH
CTayi 3ropsiloTh abo mnepexonsaTh y muiak. CHpOBUHOIO [IJIi BUIUIABKU CTall €
nepepoOHi 4YaByHHM, CTaleBuil OpyxT, QepocriaBu, ¢Gatocu, 3aili3Ha pyna,
PO3KHUCITIOBAYI.

OcHOBHI CcrocoOM BUILJIAaBKM CTalll — MAapPTEHIBCHKUN, KOHBEPTOPHUU,
CIICEKTPOILIaBUIbHMM (pHc. 6.1.2).

4 6.2 BUAU I MAPKU YABYHY. BUPOBHU 3 YABYHY

VY mporect JOMEHHOI TUIaBKA MOKHA OJIepkKaTH: nepepoOHuii (O1IMii) YaByH y
KutbkocTi 710 90 %, sikuif BUKOPUCTOBYIOTH B OCHOBHOMY Il BUPOOHUIITBA CTai,
nuBapHuil (cipuii) waByHn — 8..15 %, 3 skoro BHpOOJIAIOTH YaBYHHI BIJJIUBKH,
depocmnaBu (0 3%) 3 MABUIIEHHM BMICTOM MAapraHifo Ta KPEMHII0, SKi
BUKOPHCTOBYIOTH SIK I00aBKH NMPU BUPOOHUIITBI CTAJII.
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OCHOBHOIO CTPYKTYPHOIO CKJIQJIOBOIO OUTMX YaBYHIB € KPUXKUH TBEpIUi
IIEMEHTUT. IX Mail’ke He 3aCTOCOBYIOTh y OYy/iBHMIITBI uYepe3 BEIMKY TBEpAICTb i
KPHUXKICTh, a IEpEepOOIISIFOTh Ha CTallb Ta Cipl YaBYHH.

Cipi yaByHM NOJUISIOTHCS HA BIIACHE CIp1, BACOKOMII[HI, JIETOBaH1 i KOBKI.

Brnache cipi uaByHH OJIEpKYIOTh YBEJICHHSAM Y IJIaBKY PEUOBUH, SIKi CIIPUSAIOTH
po3many EMEHTUTY 3 BUAUICHHSM BYyTJeIo y Burisiai rpadity: FesS — 3Fe + C.
YuMm Oinbplie BBEJCHO B IUIABKY KpemHi0 (Maibke 5 %), TMM OuibIna KiIbKiCTh
EMEHTHUTY PO3MaJA€ThCS, L0 MPU3BOIUTH O YTBOPEHHS IIACTUYHOI (epUTHOT
OCHOBH 4aByHY. [IpH 3MeHIIIEHHI BMICTY KPEMHIIO HE BECh LIEMEHTUT, 1110 BXOAHUTH JI0
CKJIaJly TEpJITy, PO3IaJa€ThCcs, 1 TOMl CTPYKTypa Oyne (EepuTHO — MEPJITOBOIO 3
BKJIIOUEHHSAM rpadiTy. 3 CIpUX YaBYHIB BUTOTOBJISIOTH €JIEMEHTH OYJIBEJIbHUX
KOHCTPYKI[IH, B TOMY 4YHCIl W TaKuWX BIANOBIJAIBHUX, SK OIOPHI YaCTUHH
3aJ11300€TOHHUX 0aJI0K, PepM, TyHEIl METPOTOJITEHY, OallIMaKy 1] KOJIOHHU TOIIIO.

4 6.3 BUIU I MAPKHU CTAJII

Craii 3a XIMIYHUM CKJIQJIOM TOAUISIOTH Ha BYTJICIICBI 1 JIETOBaHI. 32 BMICTOM
BYIJICIIO PO3PI3HSIOTH CTajl BUCOKOBYIJICIIEBI 3 BMICTOM BYTJICHIO OUIbIIE HIX
0,65 %, cepennuboByrienesi — 0,25...0,60 % 1 HuszbkoByrIenesi — a0 0,25 %. Yum
OinpIe BYIJICHIO B CTadl, TUM OLIbIII MIIHICTh, TBEPAICTh, CTIMKICTh MPOTHU
CIIpaIfOBaHHs, aJle MEHIIIN TUIACTUYHICTD 1 B SI3KICTb.

Mapku ByTJeleBOi CcTajdl 3BUYAMHOI SKOCTI Mo3Ha4arTh Jitepamu Cr 1
mudpamu 0...6 (tabn. 6.3). I3 30UIbIICHHAM HOMEpa CTalli MiJABHIIYIOTHCS BMICT
BYTJICIIIO, MIIHICTh, TBEP/IICTD, aJI€ 3HUKYETHCS IIACTUYHICTb.

Tabmuis 6.3
MexaH19H1 BJaCTUBOCTI CTajeH 3BUYaiHOI SKOCTI
Mapka ['panuns minHOCTI Ha | ['paHuIs TeKy4OCTi, Bignoche
cTaii postar, MIIa MIla BUJIOBXKEHHS, %0
CtO He menmre Hix 310 - 20...23
Crl 320...420 — 31..34
Cr2 340...440 200...230 29...32
Ct3 380...490 210...250 23..20
Cr4 420...540 240...270 21..24
Ct5 460...600 260...290 17...20
Ct6 He menme Hixx 600 300...320 12...15

YV wmapkax crajedl BEJIMKUMH JITEpaMH T[O3HAYEHO TPYyNH, 3a SKUMU
IIOCTAYalOTh CTANlb. A — 3a MEXaHIYHUMH BJIACTUBOCTAMU, b — 32 XIMIYHUM CKJIaJIOM,
B — 3a MexaHIYHUMH BJIACTUBOCTSIMHM 1 XIMIYHUM CKJIaJIoM. Masi JliTepu OKa3yrTh
JOJAaTKOBI 1HJEKCU: CI — CHOKIMHA CTajlb (MOBHICTIO PO3KHUCIEHA) TMC —
HaITIBCIIOKIMHA, KIT — KUIUIAYA, MaJlopo3kucieHa. CrokiiiHa cTaib OUIBII SIKICHA, ajie
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JOpO’KYa 33 KUIUISTIY; KUATIISTYa JIETKO 0OPOOISETHCS.

SxicHa KoOHcmpyKyilina CTanbh TO3HAYAETHCS JBO3HAYHUMH IH(paMu, SKi
MOKa3yl0Th BMICT BYIJVICHIO y COTHUX dYacTkax mporeHTa: 05km, O8km, 08cm,
10xkr1,...,70.

Inempymenmanvhi gyeneyesi craii matoth Mapku Y7, Y8, V9, V10, VI, V12.
V13, a k110 BOHU BUCOKOSIKICHI, TO ToAaeThes JiTepa A: Y7A, Y8A Toro.

Y ByrieneBux CTalsgX JAOMIIIKA Mapranmio y kuibkocti 0,25..0,90 %
M1JBUIIYIOTh MIITHICTh, TOMIIIKK KpeMHit0 70 0,35 % He BIUIMBaIOTh Ha BJIACTUBOCTI
ctani; docdop 1 cipka poOIATH CTalb KPUXKOKO, 3HIKYIOTh MIIHICTh 1 KOPO31MHY
CTiMKiCTh, TOMY BMicT iX He moBuHeH mnepesuinyBatu 0,05..0,07 %. HaitGinpim
nomupeHi B 0yaiBHULITBI cTtai Mapok Ct3 1 Ct5 3BUUaiftHOi SKOCTI.

Jlecosanumu Ha3WBAIOTHh CTali, JO SKAX JOMAIOTH JIETYIOUl CJIEMEHTH, IO
3MIHIOIOTh CTPYKTYpPY 1 BJACTHUBOCTI crajed. JleroBaHi cTail MNOAUIAIOTH Ha
HU3BKOJIETOBAHI 3 BMICTOM JIETYIOUUX €JIEeMEHTIB 10 2,5 %, cepeaHbo JieroBaHi —
2,5...10 % Tta BHCOKOJIETOBaHI, 51Kl MarOTh MoHaa 10 % Takux eneMeHTIB.

st OyaiBeIbHUX KOHCTPYKIIIM 3aCTOCOBYIOTH HU3BKOJIETOBAHI CTajl, MapKH
SAKUX TO3HAYaIOTh JiiTepamMu 1 mudpamu. JliTepu BKa3yrOTh HASBHICTH JIETYIOUHMX
nomimok: C — kpemHii, I — mapranens, H — Hikenb, X —xpom, FO — anmrominiii, M —
MomiioaeH, B — Bonbdpam, P — 6op, T — tutan, ® — panaxnii, 1 — mupkonii, JI —
Mmigb, K— kobGanst, I — dochop, Ilepmi mudbpu nepen mirepamu MOKa3yrOTh
CepellHIii BMICT BYIJICII0O Y COTHUX YacTKaX NpPOLEHTa; HUpPH, IO CTOSATH 3a
JITEpaMH, — BMICT JIETYIOUUX €JIEMEHTIB y MpOLEeHTax. SIKII0 BMICT eJeMeHTa
MeHnme 1 %, To uudpu 3a 1TEPOIO HE HABOASTH.

4 6.4 BIACTUBOCTI CTAJIEHA

OcHoBHi (bi3WYHI BJIACTUBOCTI cTayei: p = 7850 Kr/M°, TeMIeparypa
TUTABJICHHS 3aJICKUTh BiJl BMICTY BYIJICIIO (Temmeparypa TIUIaBJIICHHsS  3aii3a
1535 °C).

MexaHi4H1 BJIACTMBOCTI CTajeil BU3HAYAIOTh BUIPOOYBAHHSIM 3pa3KiB Ha
po3Tar. 3pa3ok UWIiHApUYHOI (opmu mae miametrp mepepizy 10 abo 15 mMm i1
JIOBXHHY, 110 AopiBHIOE 10 miamerpam. [Ipu po3TaryBaHHI 3pa3ka MallMHa 3aMucye
JiarpaMmy po3TAry, A€ B3/J0BXK BEPTHKAIBHOI OCl BIJKJIAJa€EMO HAaBaHTAKCHHS, a
B3/I0BX TOPU3OHTAIBHOI — 30UIBIICHHS JOBXUHU 3pa3ka (puc. 6.4.1). HanpyxeHus,
Opy SIKOMY BHUHUKA€ TEKy4YiCTh CTasll, TOOTO 3pa3o0K JicTae aedopmarii, sKi 3a-
JUIIAIOTHCS TICHS 3HATTS HABAaHTA)XCHHS, HA3WBAETHCS TPAHUIICID TEKYUOCT! Ore.
[Ipu panpiiomy 301IbIIEHH] HABAaHTAXEHHS 3pa30K PO3PUBAETHCS; 1€ MAKCHUMAaJIbHE
HaIpY>KEHHS B 3pa3Ky Ha3UBAIOTh TPAHULIEIO MIITHOCTI CTAJI Gpos!
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Puc.6.4.1 BunpoOyBaHHs cTaii:
a) — 3pa30K IS BUIIPOOYBaHHSA cTalll; 0) — IiarpaMa po3Tsry cTal.

BigHocHe BUIOBXKEHHS 3pa3Ka, SKE€ XapaKTepus3ye IUIACTHYHICTh CTall,
BH3HA4al0Th 32 popmyroro, Y.

0 = (£ — L)/ £ -100%
ne {p— po3paxyHKoBa JOBXKHHA CTalli 3pa3ka (II049aTKOBA), MM;
f, — nmoBxuHa 3pa3Kka Mics PO3PHUBY, MM.
XapakTep Jiiarpam po3TATy CTaJIel 3aJie’KUTh Bl BMICTY ByTJelo (puc. 6.4.2).
KpiM po3Tsry A0 MexaHIYHMX BJIACTUBOCTEH HaJIe’KaTh MILHICTh HA CTUCK, BUTHH,

KPY4Y€HHsI, yAapHa B A3KICTh, TBEPJICTh, BTOMJICHICTh, MOB3Yy4iCTh. 32 MEXaHIYHUMHU
BJIACTUBOCTSIMU BU3HAYAIOTh MApPKHU CTaJICH.
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4 6.5 KOPO3IsI METAJIIB TA 3AXUCT BIJ HEI

Kopozis — 1e ximiuHe abo eNeKTpoXiMidHE PYyWHYBaHHS MeTany MiJ €0
HABKOJIMIITHROTO cepeioBuilia. B pe3ynbrari kopo3ii mopiuyHo Brpadaerbes 10...12 %
BUpPOOIIOBAaHUX MeTamiB. JJIg 3aXHCTy BiJi KOpO3ii 3aCTOCOBYIOTH PI3HI METOM.
OCHOBHI 3 HUX — II€ TOKPUTTS JaKkodapOoBe, HEMETAIEBUMU ILTIBKAMHU, METAJICBUMHU
KOPO31MHOCTIMKUMH ILJIIBKAMU Ta BBEJICHHS B METAJI JIETYIOUUX €JIEMEHTIB.

Halinomupenimuit 'y OyIiBHUITBI METOA — II€¢ HAHECEHHS .Jakogapbosux
nokpummie. Ha mMiArOTOBIEHWH, OYMINEHUN 1 BHUCYIIEHHH MeETall HAaHOCSThH
Ha(TOBHM, KaM'sTHOBYTUIbHUN YM CHUHTETHYHHUHN JIaKH, HiTpoeMasi, papOu Ha OCHOBI
macen. [lmiBka, sika YTBOPIOETHCS TPH IIHOMY, 130JI0€ METaj BijJ 30BHINTHBOTO
CepeI0OBHIIIA.

Hememanesi nokpumms — 1ie¢ €MajJlOBaHHS, MOKPHUTTSA CKIIOM, IIEMEHTHHUM,
KJIEHOBUM PO3YUHOM, IJIACTUKOM, MIHEpATbHUMU Ta OPTaHIYHUMH ITUTKAMH TOIIO.

Memanesi nokpumms HAHOCSATh Ha METAIM TajlbBaHIYHUM METOJOM
(EJIEKTPOMITUYHUM OCAJKEHHSIM 3 PO3YMHIB COJIEH METalllB YTBOPIOETHCS TOHKUHN
map MeTaiy), rapsuuM MeToj oM (Y BaHHY 3 PO3IUIABJICHUM 3aXHCHUM METaJIOM
3aHYpIOIOTH BUPI0), MeTalli3alicro (HaHeCeHHs 3a JOMOMOTrOI CTHUCHEHOTO TOBITPS
TOHKOTO IIapy PO3ILUIABICHOTO 3 METAly Ha MOBEPXHIO BUPOOY), XIMIKO-TEPMIUYHOIO
00pOOKOIO Ta JIEryBaHHSIM.

4 6.6 TEPMIYHA OBPOBKA CTAJII

Jlist TepMidyHOi 0OpOOKM CTaji 3aCTOCOBYIOTH BiANATIOBAHHS, 3arapTyBaHHA,
BIJIMNYCKAHHS 1 HOpMai3aulo.

3aeapmysanns TONATAE B HArpiBaHHi cTaii 10 Temmeparypu Ha 30-50 °C Bume
KpUTUYHOI (TeMIiepaTypa, TpH sIKiii 3MIHIOETbCS KPHCTAJIIYHA PEIIiTKa CIUIaBy) 1
IIBUJIKOMY OXOJIOM)KCHHI y BOJI Ta Macjil. Mera 3arapTyBaHHS — IIiJBUIIUTH
MIIHICTb, TBEPICTD.

Bionyckannsa 3arapToBaHoOi cTajil MoJsTae B HarpiBaHHI CTall 10 TEMIEpaTypu
HUKYE KPUTUYHOI, BUTPUMYBAHHI NPU LI TeMImeparypi 1 JalbIIOMYy HOBIIBHOMY
OXOJIO/P)KCHHI. BiamyckaHHsT 3MEHIIye BHYTpIIIHI Halpy>KeHHs, TBEPHICTh 1
KPUXKICTb, MIJIBUILYE IJTACTUYHICTb.

Bionanioeanns — HarpiBaHHs CTajlli O TeMIIepaTypu BHUILE KPUTUYHOI Ha 20-
30 °C, BuTpuMyBaHHs ii IpH 11l TeMiiepaTypl 1 Ay»e MOBUIbHE OXOJIOJKEHHSI B Meul
miJ I[apoM IICKy YW LUIaKky. MeTra — 3HIKEHHS TBEpPIOCTi, MIJBUILIEHHS
MJIACTUYHOCTI 1 B S3KOCTI MOJIIIIIIEHHS] 00pOOJIFOBAHOCTI.

Hopmanizayis — warpiBanas ctam go temmneparypu Ha 30-50 °C Bume
KPUTUYHOI, BATPUMYBAHHS TIPH 111l TEMIIEPATypi 1 OXOJIOKEHHS Ha MOBITP1 3 METOIO
MIJBUIICHHS TBEPJIOCTI 1 MIIHOCTI IpH OUIBII HHM3bKIH IJIACTUYHOCTI, HDK IMICIIA
BlIAJTFOBAHHS.

st Toro mo6 3MIHUTH BIIACTUBOCTI TMOBEPXHI BUPOOY, BUKOPHCTOBYIOTH
XIMIKO-mepmiuny 06poOKy, aKa MOJsrae y 3MiHI XIMIYHOTO CKJIaay CTajl Ha MOBEPXHI
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MeTaJly HarpiBaHHSM Yy CEpeJOBHUIl, SKe 30aradyeHe pi3HUMHU enemMeHTaMu. Jlo
XIMIKO-TEpPMIYHOT OOpOOKM HaJeXaTh IIEMEHTallisl, a30TyBaHHSA, aJiTyBaHHS,
XpOMYBaHHSI TOIIIO.

4 6.7 BUPOBMU I3 CTAJIEN

CraneBi BUpOOH BHUTOTOBISIOTH 13 3JIUTKIB. Bimomi Taki cmocobu oO6poOku
CTaJIeBUX 3JIUTKIB MiJ] TUCKOM: MPOKATKa, MPECYBaHHS, BOJOYIHHS, IITAMITyBaHHS,
KyBaHHSI.

Haii6inpm mommpeHuit cnoci®0 BHUTOTOBICHHS MPO(UIBHUX BUPOOIB —
npokatka. HomMeHkmarypa npokatHux npodims ayske mmpoka (puc. 6.7.1).

Puc. 6.7.1. IIpokatHi
BUPOOH 13 CTaJIl PI3HOTO
npodimo: 1 — kpyrina;

2 — KBa/IpaTHa;

3 — mraboBa;

4 — mepioIUYHOTO
npodinto; 5 — puduieHa;
6 — XBUJILOBA; 7 -
KyTHKOBa PIBHOOOKA;

8 — KyTHUKOBa
HEpIBHOOOKA;

9 — mBenep;

10 — aBOTABD;

11 — nBOTaBp 3BApHUN;
12 — peliku KpaHOBI;
13 — peiiku 3ani3HUYHI,
14 — mmyHTOBa Ma.

Kymoei npoghini (piBHOOOKI Ta HEPIBHOOOKI) BHUITYCKAaIOTh 13 LIMPHUHOIO
noyimuku 10...250 M.

lllgenepu maroth BucoTy mnpodiao 50..400 MM, 3a KOO BCTAHOBIIIOIOTH
HOoMep 1mBenepa (5...40).

Jleomaspu MarwTh TaKOXX HOMEp, IO BIAMOBIZAE BHUCOTI WOTO MPOQIITIO
(10...100).

Jlucmosy cmany 3aneXHO BIiJ TOBIIMHHW JINCTIB PO3MOIUISIOTH Ha
TOBCTONUCTOBY  (4...160  mm), TonkonuctoBy (0,2..4 MM), yHIBepCcalbHY
mmpokonouiesy (4...60 Mmm), pyJoHHY Ta pudJieHy.

Toukonucmosa cmanv (JACTY 3360-96, JICTY b B.2.7-58-97) mae Burmsn
muctiB mupuHoio 8500 MM Ta moBxkuHO0O 10 12 M. Haifmupie y OymaiBHUIITBI
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BUKOPHCTOBYIOTh CTaJIE€Bl JIUCTU 3aBTOBIIKHU 10 40 MM. JIMCTU TOHKOIMCTOBOI cTai
MalTh JOBXKUHY 10 4 M, mupuny — 600..1400 mm. Ii 3acTocoByrots mnpu
BUTOTOBJICHHI THYTUX TOHKOCTIHHUX MPOQ1IiB Ta MPO(LTHOBAHOTO HACTHITY.

Jlucmosa noxpisenvha cmaib MA€ TOBIIUHY 0,5..2 mm, HIUPUHY
510...1500 mm.

Tpy6u BumtycKaioTh aiameTpom 8...1620 mMm.

I'nymi npogpini BUKOPUCTOBYIOTH Il BUTOTOBIICHHS (hepM, CTIHOBUX TMaHeseH
Ta JJIsl IEPEKPUTTIB, BITPAXKIB.

Kpyany cmanv (puc. 6.7.2.) BUKOPUCTOBYIOTH JJII BUTOTOBJICHHS apMaTypu
3aJ11300€TOHHUX BHPOOIB. ApMaTypHY CTallb KJIAcCH(IKYIOTh 3aJ€XKHO BiJ CIOCOOY
BUTOTOBJICHHS Ha CTEP>KHBOBY rapsiuekatany (A) 1 XOn0IHOTAHYTY ApoToBy (B). 3a
npodizeM apmaTypa OyBae Kpyrjiow TUIaJKol abo mepioaudHoro mpodiaro. 11106
MIJBUILLIUTH, MEXaHI4YHI BIACTHBOCTI, apMaTypy 3MILHIOIOCh TEPMIYHOIO OOPOOKOIO
(imgekc ,,1”°) abo BUTSTYBaHHSM (1HIIEKC ,,B”).

Puc. 6.7.2. Apmatypa:

a — kiacy A-11 (A 200 CO),

6 — xmacy A-IIT (A 400 C, A
500 C), B — mepioguvIHOTO
npodimto (BP), r — kaHar.

3a MexaHIYHUMH BJIACTUBOCTSAMHU apMaTypy NOAUIs0Th Ha kinacu: A-I, A-II, A-
III, A-IV Ta in. BnactuBocTi apmaTypHOT CTali HaBelIeH1 B TabmuIll 6.7.

Edexmueni  eupoou memanonpoxkamy. EKOHOMIYHICTE  COPTHMEHTY
MIPOKATHOTO PO LITIO 3aJIEKUTH B OCHOBHOMY BiJl HOTO MaTepialOEMHOCTI, OCKUITBKH
B 3aralibHii BapTOCTI TpodiiIro BapTicTh MaTepiany ctaHOBUTH 80...90 %. Ilpu nbomy
e(eKTUBHICTh MPOQUIIB MPOKATY 3aNEKUTh BiA 30UIBIICHHS NapaMmeTpa, AKUN
XapaKkTepUu3ye BIAHOIICHHS BUCOTH MPODUIIO 10 TOBIIUHKU HOTO CTIHKH.
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Taomung 6.7
MexaHiuH1 BTaCTUBOCTI apMaTypu
Kiac Jiametp Mapka ['panuns ['panuti BinaocHe
apMaTypu | CTEpPKHIB, crami MIIHOCTI HA | TEKY4OCTi, | BUJIOBKCHHSI,
MM po3tsr, MIla Mlla %
Al 6...40 Cr3kn 375 235 28
Cr3
Cr3mc
Al 8...80 Cr5, 490 295 19
18I2C
A Il 6...40 25I12C 590 390 14
18I12C
AV 10.. .32 20XT2C 885 590 8
20XTI21]
AV 10...32 23X2 12T 1030 785 7
AVI 10..32 | 20X2I"2CP 1225 980 0
22X212A10

3actocyBaHHS PO3BMHEHUX JIBYTaBpIB 13 MPOKATHUX MPOQIIIB JT03BOJISE
MaKCUMaJIbHO 30UIBIIUTH BUCOTY JBYTaBpa MPU MIHIMAIBHO JOMYCTUMINA TOBIIHMHI
CTIHKM 32 YMOBHU 30epiraHHsi CTIMKOCTI 1 TUM CaMUM palliOHAIBHO PO3MOIUIUTH
MaTepiai B paMKax MONepeHbOro po3pi3zy Mpodiiio.

Po3Bunenuit nBytaBp (puc. 6.7.3) yTBOPIOETHCA HUIIXOM pi3aHHS MOTO CTIHKH
MO TOJITOHAJIbHINA JIIHII 3 HACTYMHUM PO3CYBAHHSM, 3MIIIYBaHHSIM Ha OJIHUH 3Yy0 1
3BapIOBAHHSM BCTHK IO BUCTYITAIOYMM KPOMKaM PO3Pi3aHOi CTIHKH.

Puc. 6.7.3. Cxema
YTBOPCHHS PO3BUHEHUX
JBYTaBPIB 13 MPOKATHUX
0ajok: a, B, I — BUX1IHI
IBYTaBpH; O, T — PO3BUHEHI
JIBYTaBPH 13 CTIHKOIO
BIIITOBIAHO MTOCTIMHOL] 1
MIepEMIHHOI BUCOTH;

€ — PO3BUHEHMUI JIBYTaBp 13
CYIIJIBHOIO CTIHKOIO
MepeMiHHOI BUCOTH.

Tepmin “po3BuHEHWI NBYTaBp” HAWOUIBIIT TOYHO XapaKTEPU3yE MPUHITUI

YTBOPEHHS

Moa10HUX

€JIEMCHTIB,

y SIKHX

BHCOTa

pO3pi3y  PO3BHBAETHCS

(301IBIIYETHCS) TIO BIAHOLIEHHIO JI0 MOYaTKOBOTO MPODLIIO.
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I3 po3BUHEHMX ABYTaBpiB BUTOTOBIISIIOTH PI3HOMAHITHI KOHCTPYKINi, Takl SIK
depmu, apku (puc. 6.7.4), pamu 1 iHIII.

Puc. 6.7.4. TpukyTHa apka
13 PO3BUHEHUX JIBYTaBPIB:
1 — po3BUHEHMIT IBYTaBp;
2 — 3aTSKKa;

3 — MepexiTHUK;

4 — migBicka.

4 4£6.8 CTAJIEBI KOHCTPYKIIII

[3 cTanelt BUTOTOBIISIFOTh HECYYl CTajieBl KOHCTPYKIi ((pepmu, apku Ta pamu 3
PO3BUHYTUX JBYTaBpiB, OalK TMIJKPAHOBI, KOJIOHU) OTOPOKYHOUl KOHCTPYKIIIi
(ma”esni mepeKpuTTs 1 CTIHOBI MaHe).

®epmu posiboToM 12, 18, 21 M BUTOTOBISIOTH 13 TPYO 1 KyTOBHX MPOP1LTIB.

Apxu 1 pamu niposiboTamu 18, 21 M BUKOHYIOTH 13 pO3BUHEHUX JABYTaBPIB.

[TinkpaHoBi OadKkK MarOTh TOBXHUHY 6...36 M.

Bucora xomon — 9,6...18 m.

JUisi MOKpUTTIB OYJIMHKIB BUTOTOBJISIIOTH JIBOLIAPOBI IMAHENl 31 CTaJeBOro
JIUCTA 1 MO1ypeTaHOBOTO a00 (peHONBHOTO MiHOMIACTY. TOBIIMHA TaKUX MaHEJIeH —
30...80 mMM. TpumapoBi maHem 3 OOMMBKAMH i3 JIUCTIB TPO(UIBHOTO METaly 3
YTEIUTIOBa4YEeM 13 MIHOIUIACTIB JJIsl CTIH MaroTh TOBIIMHY 50...160 MM 1 TOBXHHY 110
3,6 m.
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Puc. 6.7.4. Enementu
CTaJIEBOTO Kapkaca:

1 — xosoHM; 2 — MAKPAHOBI
Oanku; 3 — BepTUKAJIbHI 3B'SI3KH
MiX pepmamu; 4 — KPOKBSIHI
dbepmu; 5 — BepTUKAIBHI
3B'SI3KHU; 6 — PO3TSIKKU;

7 — mporoHu; 8§ — BEpTUKAIbHI
XPECTOBI 3B'S3KU (MK
KOJIOHAMH ); 9 — TOPU30HTAJIbHI
XPECTOBI 3B'SI3KU (HA PiBHI
HIDKHBOTO T10s5ica (hepM).

4 6.9 KOJbOPOBI METAJIMU TA IXHI CILIABU

VY OynmiBHUUTBI B OCHOBHOMY BHUKOPUCTOBYIOTH CIUIaBU AQJIOMIHIIO, MiJl,
[IUHKY, 0JIOBA, CBUHIIO, MAPTAHIIIO.

Anominii — JETKUN MeTall, SIKWA Ma€ HU3bKY MILHICTh, Maly MIUIbHICTb
(2700 kr/M>), BUCOKY CTIHKiCTB 10 KOpPO3ii, BHCOKY IIACTHYHICTD, BITHOCHO HH3BKY
TeMriepaTypy miasieHns (657 °C). Y uucromy Bual y OyIiBHUIITBI 3aCTOCOBYIOTH Y
BUTIISAL (POTBIH, TOpOIIKY 17151 (papO 1 ra3oyTBOproBayiB. YacTiiie BUKOPUCTOBYIOTh
CIUTaBH AJTIOMIHIIO, K1 MAIOTh ORI BUCOKUM KOE(IIIEHT KOHCTPYKTUBHOI SKOCT1 Ta
IHII TIepeBaru TMepe]] YUCTUM aJIOMIHIEM: alrOMiHi€eBO-Maprasieni (AMri).
aroMiHiI€BO-MarHieBi (AMr), mropaatoMiHiil (CIIJIaB aIOMIHIIO 3 MIJJI0, KPEMHIEM,
Maprauiem, Maraiem —AJl), criiyMiH (CIUIaB aTrOMIHIIO 3 KPEMHIEM); albBUIb (T1 cami
MeTaja, 10 1 B JIOPaJIOMIiHII, ajle B IHIIMX CIIBBIJHOIICHHSX). [3 amromiHieBHX
CIUIaBiB BUTOTOBJISIIOTH PI3HI TUIW MPOKATy: KyTHKH, IBYTaBpH, JTUCTH, TPyOHU, TaBp,
HIBeJep Ta 1H.

Jluctu 3 Takux cmiaBiB MatoTh ToBmuHY 0,5..10, mmpuny 400...2000,
nosxuny 2000...7000 mm. Po3mipu kyTukiB — 12...140 mm, Bucota taBpa — 20...220
MM, naByTaBpa — 30..86 mMM. I3 ajfOMiHIEBHUX CIJIaBIB BUTOTOBJISIIOTH JIETKI CTIHOBI
nmaHesdal 3 yTeIUTioBadeM, IO 3HAXOMATHCS MDK JIBOMAa TOHKHUMH alfOMIHIEBUMU
auctkamu. TommuHa Takux manenmed — 150 1 180 mm, mmpmua — 1100...1800,
nowxuHa — 3500...12000 mm. [l mokpuTTiB 3actocoBytoTh naneni 1500...3000 mm
saprmpiikn, 6000 1 12000 MM 3aBIoBkKHU. [3 anrOoMiHIEBUX CIIIaBiB BUPOOJSIOTH
HiABICHI CTeNi, MaHedl Meperopojok, Hecydl KOHCTPYKIIi y BHUIIIAAI OOOJOHOK
CKJIQHOI KPUBU3HHU, 301pHO-PO30IpHi JIETKI KOHCTPYKIIIi 7l BITPWH, BIKOHHHUX PaM,
OTOPOJI’KEHb OAJIKOHIB TOIIIO.

Miob — M'sSkuid, TIACTUYHMM METaJl YEPBOHOIO KOJbOPY IILIBHICTIO
8900 kr/m°, Temmeparypa miasieHHs — 1083 °C, TpaHHLST MII[HOCTI HA PO3TSIT —
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180...240 MIla, mMae BHCOKY TEIUIONPOBIIHICTh 1 TUIACTUYHICTb, CTIHKUNA TPOTH
KOpO3ii.

Jlamyns — cmmaB Mil 3 IIMHKOM — Ma€ BHUCOKI MEXaHIUHI BJIACTHBOCTI,
KOPO31MHOCTIKUH, n00pe 00poOiseTbes. BukopucTOBYIOTH y BUTIIIAIl JIUCTIB,
IpYTKiB, ApoTy, TpyO. CrjaB Miji 3 0JIOBOM, alTIOMiHIEM, MapraHieM ado HiKeJIeMm
HA3WBAETHCS OpoH3010. 13 OPOH3M BHUTOTOBIAIOTH CaHITAPHO-TEXHIYHY apMarypy,
pi3H1 (hacOHHI eIeMeHTH, QYPHITYpY.

L{unx — MeTasl CHHIOBATO-01JI0T0 KOJIbOPY, H100pe 00poOIse€ThCsl KOPO3iiiHO- Ta
PEHTTEHOCTIMKMI. BUKOPHUCTOBYETHCS ISl 3aXHCTY YOPHUX METaTIB.

4 6.10 CYUACHI MATEPIAJIM I3 METAJIIB

MeTtajiouepenuusi — TOBHA IMITallii 30BHIIIHBOTO BUIY HATypalbHOI
Yyepernuili, BUTOTOBJIEHA 13 CTaJbHOTO OIMHKOBAHOTO ab0 aOMIHIEBOTO JIKCTA,
MOTEePeTHHO TACUBIPOBAHOTO, 3aIPYHTOBAHOTO 1 MOKPUTOTO Tu1acTUukoM (puc. 6.10.1).
PisHomaniTHi ¢Qopmu, posmipu, Koibopu. Cpok cayx6u 10 50 pokis.
Mertanouepenuist Mmae 3axucHe mokputts mo TY 23244621001-98.

Puc.6.10.1 Meranouepenuns. Cxnan:
1. — momiectep abo MaToOBUIA TOJTIECTED;
2. — IPYHTOBKA; 3. — MacHBAIlis;

4. — 1uk 275 MF/MZ; 5. — cranpHU a00
AIFOMIHIEBUM JTUCT; 6. — HIDKHIH 11ap
MTOKPHUTTS.

é

Lm0 O R R

[Tokpiens Rannila — mie mpoaykirisi, ska BUTOTOBJICHA 13 HaKpamioi ¢iHCHKOT
crami. Ilokpisias Rannila gyxe Jerka, mpakTH4YHAa 1 MpoOCTa B EKCIUTyaTarfil.
KosnbopoBa rama mokpiBesnb Rannila wamiuye 24 xombopiB. MeTamouepenuiis
Monterrey — camuii Bimomuii i momynspauid npodins Rannila. Hesemuka Bucorta
xBuiii Monterrey mnpugae mokpiBii crokiiiauii Bua. Meranouepenui  Cascade
BUITYCKAETHCS TIJIBKHU 3 3aXUCHUM TMOJIIMEpHUM MOKpHUTTsM Pural.

AmOMiHIEBI KOMITO3UTHI TaHemi 1 kacetu (puc. 6.10.2) BIZHOCHO HOBI MJis
YKpaiHChKOTO PHUHKY, XO4Ya BUKOPUCTOBYIOThCA BOHM 3 KiHIA 60X — mouatky 70x
pokiB. Marepian mnpesacrapiisie coOOOI0 CaHABIY 3 JBOX MOIMEpeIHbo modapOoBaHUX
QJFOMIHIEBUX JIMCTIB TOBIIMHOK Bia 0,2 10 0,5 MM 3 MJIACTUKOBUM a00 HErOPHOYUM
MiHEpaJIbHUM MpoiapkoM. KoMmo3uTHI Matepiaan XapakTepu3yIThCS KOPO31HHOI0
BUTPUMKOI0, MEXAHIYHOIO MIIHICTIO, OJTHOPIMHICTIO MOKPUTTS, TEXHOJOTIYHICTIO.
Martepianu BHUTOTOBISFOTBCS B BUIJISII HEMEPEPBHOT CTPIUKH, IO JO3BOJISAE
BIJIpI3aTH JHUCTH MOTPIOHOTO po3Mipy. 3arajibHa TOBIIMHA JUCTa — BiT 3 10 6 MM,
MakcuMalibHa ImupuHa — 1600 MM, makcumanpHa goBxkuHa — 7000 mMM. B sikocrti
MOJIIMEPHOTO TIOKPHUTTS 3aCTOCOBYIOTH Tosiedipanii nak, PVDF 1 dmaopokapOonHi
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nokpuTTs. [IpoTte, mis ¢acagHMX KaceT BHKOPHUCTOBYIOTH JIMCTH TOBIIMHOIO HE
MeHite 4 M.

a) 6)
Poamipn:
[upuna xenai — 18333 am
Bucota
j — 37 ama
L Kopucun mupssa  — 100 mm oy
L Lilnpisa JHCTA NPOKATY — 1190 st 1

~— il
a

Poamipu:

Lilspuna xsumi — 183,33 mn ‘
Bucorta
— 43 nv
Kopucua wnpusaa — 1100 st .

L Lllspusa amcra npokary — 1190 s |

+

& B)

e

Puc. 6.10.1. MeTanouepenuiisi: a - 3aCTOCyBaHHS, 0 — 3arajibHAN BUTJISI, B —
METaJI0UYePEnHIIs 3 pi3HUM TIPodisieM XBUJI: KIIACUYHUH, PECTUKHUM.

Ha ykpaiHCbKOMY PHUHKY TpEACTaBJICeHI KOMIIO3UTHI MaTepiaau Takux (pipm i
mapok: ALUCOBOND, ALUZINGEN (IlIsetiniapiss), REYNOBOND (CIIA),
DIBOND (I'epmanisi), ETALBOND (I'pemist), HOWSOLPAN (ITiBnenna Kopes).

JlocuTh MIUPOKO JjIsi OOJIMIFOBAHHS BUPOOHMUYMX 1 CKJIAJCHKUX MPUMIIIECHb
BUKOPHUCTOBYIOTh MPOQIIbOBAHUNA JHMCT 13 OIMHKOBAHOI CTalli 3 MOJIMEPHUM
NOKPUTTSAM ab0 0e3 Hporo. Lo mpoaykiito B YKpaiHi BUTOTOBJISIIOTE 1 pealli30BYIOTh
»Panauna Kues”, ,,TIIK”, , IlearpocTans-/{omcTans” Ta iH.
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Puc. 6.10. 2.Komro3uitiiigi
AJIFOMIHI€EBI MTAHETI.

CaiiquHr 3a MOMyJSIPHICTIO 3aiiMae minupyrouy nosumiio. Ha ykpaincbkomy
PUHKY TPOIOHYETHCS CAWIUHT 3 allfOMiHIIO, CTall, BIAXOJIB MEPEepOOKU JTEPEBUHH,
¢b10poIIeMEeHTHHH, BIHIIOBUM.

1

IIE IKABO

Bueni BBaxaroTh, 1O N1 4Yac OyAIBHULTBA €rUINETCHKUX IMIpaMiJl
BUKOPUCTOBYBAJIMCS MIJIHI 3Hapsaas Tpyda. BusiBieH] mIMaTOYKM MITHOI TpyOw,
SKOI0 €THITSHUA KOPUCTYBAJIWCSA TOHAJ 5 THCSIYONiTH ToMy. BoHa 1 moci Bce mmie B
rapHOMY CTaHi.

... buts Jlem B 415 porut Oyna cnopymxeHa kosiona. B 1050 poii iap AMoHT
[Tona mepesi3 ii B [eni 1 moctaBuB Ha OAHIN 13 1101, Baxxuth BoHa 6,5 TOHH, BUCOTA
il OimpIie 7 M, miameTp ocHOBU — 42 cMm, a Bepxy — 30 cM. JleXTo CTBepuKye, 110
CHOpYAWJIM 1l TPEICTaBHUKW He3eMHOI1 IuBUI3aIii, Tak sk ii Bik 1500 pokis.
Marepian 3 SKOTO BOHA CTBOpPEHA MPAKTUYHO B YMCTOMY BUTJISA/I HE 3yCTPIUAETHCA
Ha 3emiti — 99,72 % 3amiza, 3 HeBenmMKUME JoMikamMu (pochopy, CipKu, BYTIIEIIO.

.... B 1800 pori anrmienp YaWT B3SB MATEHT HAa BUKOPUCTAHHS KPOKB 1
MOKPIBJIi 13 YaBYHY, SIKMIl paHillie He 3acTocoByBaBcs. Ha 3aBomax bonrona ta Yaiita
B M. Coxo (AHTIIIS) 3 ILOTO MaTepiaixy 3p0OUITH TaKOXK IMiAJIOTY, CXOIH.

.... B XX cromitti ¢paniy3pkuii Buenuit Cent-Knep [eBinb oTprimMaB HOBUI
Matepian, sikuid BiH y 1885 pori gemoHcTpyBaB Ha BucTaBlli B [laprki mig Ha3BOO
“cpibno 13 rnuuu”. lleli maTepian KOIITyBaB JOPOXKYE BiJ 30JI0TAa. A TyA3UKH 13
IIbOI'0 MaTepiaay MOTJU co0l JO3BOJUTH JIMIIIE KOPOHOBaHI ocobwu. Lle — amromiHii,
HaWIMOMIMPEHIIWNA €IEeMEHT 3e€MHOi KopH, Horo B Hii 7 %. CporomHi amomiHii
n00yBalOTh 3 KPIOJITY, AKUH CTBOPIOIOTH IITY4HO. [[pupoHe poioBuIle OJIHE B CBITI
1 3HaXoauThesl B I'peHnan/iii, HalexXuTh 11e poaosuie Janii.

...Iepuni meranesi ¢epmu nosiBummcs B Pocii ime B 1801-1810 pokax (Ha
Kazancekomy cobopi B Iletepoyp3i). B 1830 poui taki depmu Oyiau ycTaHOBJIEHI Ha
Konmuucekomy (mpostit 16,5 metpa) 1 Canauacskomy (miporit 34,0 MeTpa) 3aBoaax.
B €Bponi meranesi pepmu Oynu Briepine BUKOpUCTaHl Tiibku B 1812 porr mig gac
criopykeHHs xJioHoro am6apy B [lapmxi. [Ipomit dpaniy3skux meraneBux dhepm
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10 1855 poky He miepeBuIlyBaB 8,5 METPIB, 1 TUIbKU OJIMH 13 aBUIbHOHIB [lapu3bkoi
BHUCTaBKH OYB MepeKpuTuil pepmamMu npoapoToM B 50 MeTpiB.

... MiziH1 1 OpOH30BI MOKPIBIl Ha OYAIBISX MOYAJIM BUKOPUCTOBYBATH O1JIbIIIE
6000 pokiB Hazaa. B XI cromirti Ha kynomax CodiiBcekoro cobopy B Kuesi i
HoBropoai Oynu BiamToBaHi CBUHIEBI MOKpiBai. [IMHKOBI MOKpiBIi BHepIe
BUKOPHUCTAaHI HAa MOYaTKy MHHYJIOTO CTOMITTSA. Humu Oynu mMOKpuUTI ABI IIEPKBH B
micTi JIbexe (benbrist). AmoMiHieBUIA Jax Briepie criopymkenuit B 1897 pori B Pumi
Ha kynoJi uepksu Can-J>koakiHo.

IIMTAHHA 1151 CAMOIIEPEBIPKHN

Sk kinacudikyroTh MeTaau?

S BUIIaBIIAIOTh YaBYH 1 CTaJb?

SIxi O6yBarOTh MapKy 4aByHY Ta 1110 3 HHOT'O BUTOTOBJISIIOTH?

ki € Bugu Ta Mapku cranei? fki 0yBaroTh npoduii 13 cranen?

J171s1 4OTO BUKOPUCTOBYIOTh CTaJIl Y OyAiBHULITB1?

Bunu apmatypu juist 6eTOHIB Ta 11 KJ1acu.

Sxi OyBaroTh CIIOCOOM 3aXUCTY BijJ KOpO3ii cTajeit?

BusHauntu Mapky BYIJIELIEBOi CTalll, SIKIIO PYWHIBHE HAaBaHTa)XCHHS Ha
CTaHJAAPTHUN 3pa3oK A0BkHHOW 100 MM mpu BUNpPOOYBaHHI Ha pPO3TIT
nopiBHioe 39000 H, a TtexkyduicTh n0OpiBHIOE HaBaHTaxkeHHIO 19500 H.
JIOBJKMHA 3pa3Ka IMICIs pO3pHUBY AOPIBHIOE 122 MM.

TECTI/I®

alTe BUINOBIII HA NUTAHHA TECTIB

NG RWNE

Vi 1. (cuposuna)

I. Ha3BiTh BUX1JH1 MaTepiaiu JUisl BAPOOHUIITBA YaBYHY.
1) 3ami3ui pyau, Giarocu, Kok, 2) OOKCcHUTH; 3) alaTuTH;
II. Sxmo po3ruiaBieHuit YaByH MPOJYBAEThCS KHUCHEM, TO MU MAaeMO TaKHil crioci0
BUIUIABKH CTai...
1) MapTeHiBCbKUI; 2) KOHBEPTOPHUIL; 3) €1eKTPOIIABUIIbHUMA.
III. MapTeHiBCbKuUi CIOCIO BUILIABKH CTal, 1€ KOJH ...
1) cTanb BUILUTABJISIFOTH i3 YaBYHY, MPOIYBAIOYH KUCHEM;
2) CTajb BUILIABJISIOTH HA MMOJAY TIevi;
3) cTaiub BUILIABJISIOTH y TYTOBHX €JIEKTPOIICUax.
IV. fdxy 3 nokazanux Gopmys Ma€ MarHiTHUM 3a113HAK?
1) Fe,Os; 2) 2Fe,05 x 3H,0; 3) Fe;0,.
V. HaitOinpimii BMicT 3aii3a (1o 70 %) mae...
1) MarHiTHUH 3aTi3HAK; 2) YePBOHUH 3ali3HAK;, 3) Oypuil 3aTi3HSK.
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VI. Ins otpuMaHHS cTajli BUKOPUCTOBYIOTb...
1) mepepoOHwMii (Oinnit) 4aByH;
2) nuBapHHU (CipHii) YaBYH;
3) depociuiaBm.
VII. YaByH — 11€ CIUIaB MeTaly, IKUM MAa€ TaKUW CKJIA...
1) 3ami3o, Byriaerio a0 2 %, TOMIIIKY;
2) 3amizo, Byruero 2,1...4 %, noMimkw;
3) amoMiHIl KpeMHiH.
VIIIL. Sxmmo y 3a1i30ByTiIeIIeBOMY CIUTaBi € ByTJIero 10 2 % To 11e Oyne...
1) cranp;  2) yaByH Oumni;  3) 4aBYH CipHid.
[X. Jlnst 9oro TipH BUILJIABIIOBAHI YaBYHY JOOABISIOTH BAITHSIKA?
1) ue ¢uroc Ui 3HUKEHHS TEMITEPAaTypH TUIABJICHHS;
2) 11 MAJKBO ISl CTBOPEHHSI TEMIICPaTyPH;
3) ue neryroua g00aBKa, s 301IbIIEHHS MIIHOCTI.
X. II1o BUKOPUCTOBYIOTH Il BUILJIABKY YaBYHY?
1) koHBepTOP; 2) moMeHHa midy; 3) MapTeHiBChKa i,

V1.2. (6ucomoeneritst)

1. BusHauTe BH TepMiuHOi 0OPOOKH CTalI, SKIIO cTamb HarpiBaeThes Ha 50°C Bre
KPUTHUYHOT TOYKH 1 MIBUKO OXOJIOKYETHCS Y MaCII.

1) 3arapTyBaHHS;, 2) BiAIyCKaHHS, 3) BiamajaroBaHHs; 4) HOpMai3allis.
II. k1o 3arapToBaHy CTajlb HarpiTH 10 TEMIEPATYPH HI)KYE KPUTUUHOI, BUTPUMATH
IIpH 1iil TemMnepaTypi MOBUILHO OXOJIOAUTH, TO 1€ OyAe...

1) BimnmyckaHHs; 2) HOpMai3ailii; 3) BiAnmanroBaHHS; 4) 3arapTOBYBaHHSI.
I11. B yomy meTa BijnaatoBaHHs?

1) 30uTBIIEHHS TBEPAOCTI;

2) 3HWKEHHS TBEPAOCTI;

3) 3MeHIIeHHS MJIaCTUYHOCTI.
IV. o xiMiko — TepMidHOT 0OPOOKH BITHOCUTHCS:

1) HopMmautizarlist; 2) 3arapTyBaHHS;, 3) XpOMYBaHHSI.
V. B yomy meTa crioco0y a3oTyBaHHs?

1) 3MIHUTH XIMIYHHH CKJIaJ] CTaJIi Ha TOBEPXHI BUPOOY;

2) 30UTBIINTH MIIHICT CTaJi; 3) 3MEHIINUTH IJIACTUYHICTb.
VI. B oMy cyTh LieMeHTaIlii?

1) HarpiBaHHS CTaJ€BOr0 BUPOOY y CEPEIOBHII, OaraToMy ByTJICLEM;

2) HarpiBaHHs CTaJIEBOrO BUPOOY y CEPEIOBHUIII, OaraToMy a3oToM;

3) marpiBaHHs cTaii g0 Temmeparypu Ha 30 — 50°C BHIIE KPHTHYHOT i

OXOJIOJIPKEHHSIM y BO/II.

VII. MetaneBi aHTUKOPO3iHiHI MOKPUTTSI HAHOCSITH METOJIOM. ..

1) bapOyBanns; 2) eManroBaHHS, 3) rajJbBaHi3allii.
VIII. B yomy cyTh MeTanizarii?

1) HaHeceHHs 3a JONOMOTOI CTUCHEHOTO MOBITPS 1Ay PO3ILIABICHOTO

MeTay;
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2) HarpiBaHHsS CTaJI€BOr0 BUPOOY y PO3ILIABICHOMY METaJi;
3) eNIEKTPOIITUYHE OCAHKEHHS TOHKOTO IIapy MeTaly.
IX. 3 9oro BUTOTOBISIOTH CUITyMiH?
1) cruiaB Mifi 3 IIMHKOM;
2) CIUIaB aJTIOMIHIIO 3 KPEMHIEM;
3) cIuiaB Mijii 3 OJIOBOM, aJTFOMIiHIEM.
X. SIkuM crioco00M BUTOTOBJISIOTHCS IIBETIEPH?
1) npecyBaHHsI; 2) BOJIOYiHHS; 3) IITaMIIOBKA; 4) TIpOKaTKa.

VI 3. (6racmusocmi)

I. TIosicHITB sIKa 3 BKa3aHWX MapOK CTaji MilHIIIa?

1)Cr 2 2)Ct 5;
II. [Ilo o3Hayae iHzEKC “ci’” y MapoK cTai?
1) HaIiBCIIOKIHHA; 2) KUTLISAYa; 3) cnokiitHa.
III. CrepxHi apmaTypHOi ctaii kiacy A-1 MaroThb...
1) rmagkuii npodine,  2) mepioguunuil npodink; 3) mBenep; 4) KyTHK.

I'V. Illo o3naugae mapka ctam Y — 10 ?
1) iHCcTpyMeHTajbHa, BMICT Byriiemto 1 %;
2) KOHCTpYKIIiliHA cTaib, BMIicT Byriemto 1 %;
3) iHCTpyMeHTalIbHA CTallb, BMicT Byrremto 0,1 %;
4) sKiCHO KOHCTPYKIIiifHa cTalb, BMicT Byrueo 10 %.
V. Hanumite Mapky JieroBanoi ctaini, B sikiit mictutbes 0,09 % Byrinerto, 2 %
MmarHito, 1 % — kpemniro 1 1 % — mii.
1) 0912CJ1 ; 2) OI2C1/1; 3) 09T 2C1 1.
VI. 3a sxoro GpopMyIior0 BU3HAYAETHCS TPAHULIS TEKYUYOCT] CTaJIi;
_Py; _ Lo _P
1o, = e 2 o, = = 3) o, = =
VII. TonkoJMCTOBA CTAJIb MA€E TOBIIHUHY...
1) 0,2...4 mm; 2) 4...160 mMm; 3) 4...60 mm.
VIII. fIk mo3HavyaeThecs Kiiac apMaTypy CTEPKHbOBOI TOPAYEKAaTaHHOI 3BUYANHO1?
1) At-1V; 2)A-1V; 3) B-I; 4) 18I'2C.
IX. IcTuHa rycTrHa 3ai1i3a CTAHOBUTb...
1) 2,7 r/em?; 2) 8,96 r/em’; 3) 7,87 r/em’; 4) 11,3 r/em’.
X. CrepxHbOBa apMaTypa Ma€ HAtMEHIIMM 11laMeTp:
Domm; 2)10mm; 3)4mv; 4) 3mwm.

VI.4. ( zacmocyearirst)

I. Bubepith Ha3By MPOKATHOTO MPOQIITIO.

1) nByTaBp;
2) KyTHK;
3) mBenep;
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II. BuGepiTh Ha3BY MPOKATHOTO MPOQIITIO.

1) nByTaBp;

2) KyTHK;

3) mBeep;

4) xpyria cTaib.

[II. BuOepiTh Ha3By MPOKATHOTO MPOPLIIO.

1) nByTasp;

2) KyTHK;

3) mBeep;

4) kpyria crajb.

IV. BuGepiTh Ha3By MPOKATHOTO MPOPIIIIO.
1) nByTaBp;
sy ® g
3) mBenep;
4) xpyria cTaib.

V. SIki HaliMeHIIT po3Mipy KyTHKOBOTO MPOdiiar0?
1)20x20mm;  2)40 x40 mm;  3) 10 x 10 mm.
VI. Bucora nByraspa 200 mm? fkuit iioro Homep?
1) 200; 2) 20; 3) 2.
VIL. I3 saxoro npokatHOro npodiiato MOKHa BUTOTOBUTH (epMy JJIsS TOKPUTTS?
1) KyTOBOI IPOKATHOT CTaJi; 2) PO3BUHYTHX JBYTaBpiB; 3) apMaTypHOI CTaJIi.
VIIIL. SIky 13 yka3zaHUX CTaJiei JOIIBHO BUKOPUCTOBYBATH JIJIsl TOKPIBEIBHUX POOIT?
1)Cr3; 2)Cr5; 3)Cr2.
IX. I3 skuX CIUIaBiB BUTOTOBJISIFOTH MMaHEJ1 30BHIIIHIX CTIH?
1) amoMiHI€EBO-MapraHIeBUX; 2) JIATYyHI; 3) CIIaBIB HIKEJIIO.
X. Apku MOXHa BUTOTOBUTH 13...
1) pO3BHHYTHX JIBYTaBpIB; 2) IBENEPIB; 3) JIMCTOBI CcTaJIi.
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Tema . MIHEPAJIBHI B’AKY4I PEYOBUHH

4 7.1 OCHOBHI BIZJOMOCTI ITPO B’SI’KYUl PEUOBUHU, iX
KITACUPIKALIA

HeopraniunumMu B’SOKydMMH  PEYOBHHAMM  HA3MBAIOTh  IOPOIIKOIO10H1
Marepiajiy, sIKi TPy 3MIITyBaHHI 3 BOAOKO (3aMilTyBaHHs) YTBOPIOIOTH IJIACTUYHO —
B’s3KE TICTO, 3/JaTHE BHACIIIOK (PI3MKO — XIMIYHUX MPOIIECIB CAMOYMHHO TBEPJIHYTH
 mepexoAuTH B KaMEeHENoJ1OHWM cTaH. BHUHATOK CTaHOBISATH MarHes3iajibHI Ta
[JIAKOJTY>KH1 B SIKY4l, a TAKOXX KUCIOTOTPUBKHUM IIEMEHT, SIKi 3aMillIyIOTh BOJHUMHU
pO3YMHAMU JCSIKUX COJICH Ta THIIMX CIIOIYK.

3aTBepaiie B’sHKyde CKPITUTIOE (3B’ SI3y€) MK COOOI0 HEOpTaHiuHI (MiHEpaIbH1)
ab0 oOpraHiyHl 3alOBHIOBAYl, YTBOPIOIOYM MOHOJIT — IUTYYHUU OyJIIBEIbHHIMA
koHrsoMepat (LLIBK). Ha uboMy rpyHTYy€eThCS BUPOOHUUITBO OYIBEILHUX PO3UYUHIB,
OETOHIB, BATOTOBJICHHS PI3HUX O0€3BUINATIOBAILHUX IITYYHUX MaTepiajiB Ta BUPOOIB.

Minepanbhi B spxydi 3rigHo JICTY b B.2.7-91-99 knacudikyroThcs 3a TaKUMH
O3HAKaMH: BU3HAYaJbHUMHU (I3UKO-MEXaHIYHHUMH BJIACTUBOCTSIMH; YMOBAMH 1

MEXaH13MOM TBEPJAHEHHS; XIMIYHOIO TMPHUPOJAOI0 BU3HAYAIBHUX CIOJIYK; BMICTOM
iHrpenieHTiB (cxema 7.1).

‘ MiHepaibHi B’sKy4l peUOBUHU

T T

/

3a
BU3HAYAJILHUMHU 3a yMOBaMH | )
: ; .o 3a BMICTOM
(bi3uKo- MEXaHI3MOM 3a XIMIYHOIO MIPUPOJIOIO ) R
) . IHTpETiE€HTIB
MEXAHIYHUMHU TBEPIHCHHS BU3HAYaJbHUX CITONYK (BUIU (turm)
BJIACTUBOCTSIMU (xmacwu)
(rpymu)

7

/
AN
N
/7
/7
N\
|

|

/7
N
AN

19

EnemenTtHi

JIpalifHO-KOHJIeH Il HH1

3a MIBUKICTIO TBEPAHEHHS |
3a criell. BIIaCTUBOCTAMU
KoHTakTHO-KOHIEHCAIlIITH] ‘
Koarymsimiitai
[MosikoHIeH AL THI
Jly)HO3eMeIbHI
AMOMOCUITIKATHI
KucinoTHo-0CHOBHI
OHOKOMIIOHEHTHI
JIBOKOMITOHEHTHI

MarsesianbHi
JlyxHi
JIy’)KHO-JTyKHO3EMENbHI

Ii

‘ 3a MIIHICTIO TIPH CTUCKY y\_
‘ 3a MIBUIKICTIO TY>KaBJICHHS ‘\

|
|
|

BararokommoneHTHI

Cxema 7.1 3aranpHa cxema Kiacu@ikarii.

3a MIIHICTIO MPU CTUCKY MIHEpalibHI B SKYYl AUISATHCS HA ISTh Ipyn (TaoiI.

7.1.1).
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Taomung 7.1.1

['pynu B’siKy4uux 3a MIITHICTIO MIPU CTUCKY

THaeKe XapaKTepI./ICTgKa ['pannuni .
FpyH IPYIH 3a MIIHICTIO  3HAUCHHS XapakTepHi IpeACTaBHUKU I'PYIH
IIPU CTUCKY minHoCT1, MIla
Manowmirsi BamnHo noBiTpsine, BamHO
MI1 no 10 rijipaBiidHe, rinc OyaiBelbHUH,
TJIMHU
M2 H'OHI/I)KC.HO'I' mouazn 10 mo 30 POMaHHeM'equj, TIIIC BUCOKOMIITHUM,
MIITHOCTI BKJIFOYHO KOMITO3HUI[IHI IIEMEHTH
CepeHbO1 MIITHOCTI [ToptnanaiemMenT 3 qo6aBKaMu,
M3 noHax 30 1o 50 | myroaHOBHI LIEMEHT,
BKJIFOUHO IIUTAKOTIOPTJIAH IIIEMEHT,
TPYHTOIIEMEHTH
Bucoxomiiai [TopTnanaIieMEeHT BUCOKOMILIHHM,
M4 nonaz 50 zo [UTAKOJIY’KHE B’ SKyUe
100 BxJIFOYHO . ’
TJIMHO3EMUCTHUH IIEMEHT
M5 Haaminai Honax 100 [[InakomyxHe B’sIKyde,

KOHTaKTHO-KOHJICHCAIIHI B’ Kyl

3a MBUIKICTIO TYXKaBJIEHHS MIHEpaIbHI B’SDKYUl JAUISTHCS HA YOTUPH TPYIU
(tabm. 7.1.2).

Taomung 7.1.2

['pynu B’siKyunx 3a MIBUIKICTIO TYKaBJICHHS

XapakTepucTrKa rpynu Hopmartusnuii .
Innexc . . XapakTepH1 NpeICTABHUKU
3a MIBUAKICTIO TEPMIH IMOYATKY
rpynu rpynu
TY>KaBJICHHS TY)KaBJICHHS
[ToB1IBHO-TYXaB11OY1 Banno noBiTpsiHe raiiene,
TX1 HE paHile 2 Toj. | BamHO TigpaBiidHe, TINHH,
POMaHIIEMEHT
HopmansHo-TykaBitoui [TopTnanalnemMeHT,
: . | TOPTJIAHILIEMEHT 3
He paHime 45 XB. 1 p o .
TXK2 .. no0aBKaMU, MyIIOJaHOBHMA
HE ITi3HIIIE 2 TOI.
IIEMEHT,
UTAKOMIOPTJIAHALIEMEHT
[[IBuKO-TYXaBirOU1 AHT1IpUTOBHIA IICMEHT,
T3 He paHime 15 XB. 1 | TIMHO3EMHUCTHH [IEMEHT,
He Mi3Hime 45 XB. | MUTAKOIYKHi B SDKYYI,
PO3YHHHE CKJIO
HaiimBuako-TyxaBitodi I'inc OyxaiBensHUH,
TX4 He Ti3Hime 15 XB. | po3ImupIoBalIbHI IEMEHTH,

HaIpATralO4ui IEMEHT

Heopraniuni B’spKydi pe4OBUHH 3aJI€KHO BiJl YMOB TBEPIHECHHS TIOIUISIOTH Ha
Tpu Kiacu: noBiTpsiHi — [, rigpaBniyni — I Ta aBTOKIaBHI — A.
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[ToBiTpsiH1 B’sKydl PEYOBMHU MOXKYTh TBEPAHYTH W TpUBAJIUN yac 30epiraTtu
MIIHICTB JIMIIE Ha MOBITP1, @ TOMY iX 3aCTOCOBYIOTh y HQ/I3€MHHX CIIOpYJiaxX, SKi HE
3a3HAIOTh BIUTMBY BOAM. JI0 HMX HAJIEKATh T1IICOBI B sDKYyUl MaTepiaiy, MarHe3iajibHi,
pizike (PO3UYMHHE) CKJIO, @ TAKOXK MOBITPsiHE Oy 1iBEJIbHE BAITHO.

IMapasiiyni B sDKydl TBEPAHYTH 1 30€piraroTh MIIHICTb, a 1HO1 ¥ MIIBHUIIYIOTh
fi B yaci He JIMILe Ha TOBITPi, a i y BOJi. IX 3aCTOCOBYIOTh y Ha3eMHUX, IIiI3EMHHUX,
TIAPOTEXHIYHUX Ta 1HIIHUX CHOpYJaXx, AKl 3a3HAIOTh BIUIMBY BOAM. J[o rimpaBmigyHUX
B SDKYYMX HaJleXaTh TiApaBliYHE BalHO, POMAHLEMEHT, MOPTIaHILIEMEHTH,
CHeriajgbHi IIEMEHTH TOIIIO.

B’sxkydl aBTOKJIABHOTO TBEPJIHEHHS — 1€ PEUYOBUHHU, 3[IaTHI TBEPAHYTH W
YTBOPIOBATHM MII[HUM 1LIEMEHTHUM KaMiHb Yy aBTOKJIABaX TMpU IMiJABUIIEHUX
TEeMIlepaTypi, THCKYy Ta BoJIOrocTi. J[0 Takux B’SKy4MX HaJleXKaTb BalHSIHO —
KPEMHE3EMUCTI, BAlHSHO — 30JIbHI, BAlHSHO — MUIAKOBI B’SKydul, HeheTiHOBUMN
IIEMEHT.

CupoBUHOIO JUIsi BUPOOHHUIITBA HEOPTaHIYHUX PEYOBHUH € TIPChKI MOPOJIU Ta
1n0014HI MPOAYKTH MPOMHUCIOBOCTI. 3 TIPCHKUX MOPiJ 3aCTOCOBYIOTh: CyJib(aTHI —
TINC, AaHTIPUT; KapOOHATHI — BaIHSK, KPEHAy, BalHIKOBI Ty(Qu, BalHAK —
yepenamHuk, MapMyp, A0JIOMITH, T0JIOMITU30BaH1 BallHAKH, MAarHE3UT, MEPTEIUCTI —
BAaITHSIKOBI MEpreii; allOMOCUIIKAaTHI — He(QENiHU, TJIMHU, TIIUHACTI CIaHI; BUCOKO
TJIMHO3EMHUCTI OOKCUTH, KOPYHIW; KPEMHE3E€MHUCTI — KBapLOBHM MICOK, TpAaCH,
BYJIKAHIYHUW TOMUI; JIaTOMIT, Tpemes, OMNOKYy. 3 TOOIYHUX MPOAYKTIB JIJIst
BUPOOHUIITBA HEOPTAHIUYHUX B SHDKYUYUX 3aCTOCOBYIOTH METaIypriiiHi Ta IHIII IUIAKH,
3omu TEC.

[Ipu BUPOOHUIITBI HEOPTaHIYHUX B’SHKYYUX, KpIM OCHOBHOI CHPOBUHU
3aCTOCOBYIOTh pIi3HI CHeIiaNbHl J00aBKH, SKI HAAAlOTh B SDKYYUM TOTPIOHUX
BJIACTUBOCTEM.

4 7.2 IOBITPSAHE BAITHO

[ToBiTpsiHE BallHO AICTAIOTh BUIATIOBAHHSAM BaIlHSKIB, [0 MICTITh HE OLIbIIE
HIX 6 % IIMHUCTHX JOMIIIOK. /[ BUMatoBaHHS BallHa BUKOPUCTOBYIOTH HIAXTHI
neyi, o0epTOBi, 3 KHUIUIIYUM MIAPOM, ITUKIOHHO-BHXPOBI. Y HaWIMONIMPEHIMINAX
IIAaXTHUX Tl€4aX CHUPOBMHA PYXA€ThCA 3BEPXy BHH3, MIAITPIBAETHCS, TMOTIM
BUTIATIIOETHCST B 30H1 Bumany npu temmeparypi 1000...1200 °C, ne BimOyBaeTbcs
pO3KJIa/laHHs BallHAKY Ha BAITHO 1 BYTJIEKUCIINHN Ta3:

CaCO3 + 178 x/Ixx — CaO + CO..
VY Bannsky € MgCO3, aKuii Tak0k pO3KIIAIA€THCS M1 A1€0 TEMIEPATYPHU:
MgCO3 — MgO + C02

[ToTimM BarmHO OXOJOMKYIOTh OBITPSIM 1 BABAHTAXYIOTh.

OKCHIM KaJIbIIO 1 MarHito CKJIaaal0Th aKTHBHI YaCTHHH. 1X KiIbKICTD y BarHi
HA3UBAIOTh aKMUGHicmio , 0 BU3HAYAE SKICTh B’SDKYy40i pedoBHHHU. KpiMm umcToro
BaIlHA OJIEP’KaHUI MaTepiall BMINy€ YaCTHHKH Mepenaty, HeJomany 1 30714, 3aJIeKHO
BiJ BMicTy uncTux okcuiiB CaO 1 MgO HeraieHe BarmHO NOJISETHCS HA COPTH.
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Bamnro, sike qicTaloTh BUMATIOBAHHSM HA3WBAIOTh He2auleHUM 2pyoKosum, abo
sannom-kuninkoro. Lli TOpHCTI KycKH HacHmHOK mimbHicTIo 900...1100 Kr/™m°,
noJpiOHEHI B TOPOIIOK, HA3UBAIOTb He2auleHUM MeleHUM 6anHoM. Y TpoIleci
MOMEIy BBOJSATH aKTHMBHI JOOABKH (301y, ILJIAK, A1aTOMIT, MEM3Y), SIKI MOJIMIIYIOTh
BJIACTUBOCTI 1 3HIKYIOTh BapTICTh B SHKYUOTO. SIKIO MPH MOMEN 10 BalHA JOAATH
60...70 % BamHIKY, TO MOXHa OJIEPKATH KApOOHAMHE 8ANHO, TKE BUKOPUCTOBYIOTH
JUIs. OUTBIN MIITHUX OYy/IBEJIBHUX PO3UMHIB Ta CHIIIKaTHUX BUPOoOiB. JlomaBmm 10
Heramenoro BanHa 70...100 % Bonu, JiCTalOTh eautene (2iopamue)éantio y BUTIIAIL
TOHKOTO IyXKOTO IOPOIIKY HACHITHOK miinbHicTio 400...450 kr/m°:

CaO + H,0 = Ca(OH), + 63,7 xJIx.

Ha 3aBojax BamHO racsTh y cremiaibHUX Oapa®aHax, a Ha Oy/iBEILHOMY
MalJaHIMKy — B TBOPWJIBHHX SIIHKAX, 1 3IIUKYIOTh y TAaCWIbHY sMY, J€ BOHO
BUTPUMYETHCS HE MeHIe 14 m10.

Skio gomatv BOAM B ABa-TPU pa3u OUIbIIE BiJ KIJIBKOCTI BaliHa, TO MOXHA
OJIepXKaTH 8anHsHe Micmo.

B 3anexHocTi Bia TpuBanocti ramenHs BamHo 3rigHo JCTY b B.2.7-90-99
,,BarrHo Oy/iBensHe” OMUIIETHCS Ha BUJIHU, 1110 HABOAATHCS y Tadymmi 7.2.1.

Tabmuus 7.2.1
Buau BamHa B 3a71€KHOCTI BiJl TPUBAJIOCTI TallICHHS

Bun BanHa [Haekc yacy raciHus TpuBaiicTh rameHHs, XB.
[IIBuKOTrO rameHHs A 110 8
CepenHbOro raimeHHs b 70 25
[ToBinbHOTO TamIeHHs B moHan 25

["amene BamHO TEPEBO3ATH y METAJEBUX KOHTEHWHEpax, OITyMi30BaHUX
nanepoBUX MIIIKaX, TICTO — B aBTOcaMockuaax. Heramiene MeneHe BarHO
TPaHCIOPTYIOTh 1 30€piraroTh y METaJeBUX KOHTEHHEpax a0o0 MarnepoBUX MIIIKaX HE
ourbire 15 n10.

3rinno JICTY b B.2.7-90-99 mnoBitpsiHE BamHO TIOBMHHE BIJIMOBIIATH
BUMOTaM, HaBeJIeHUM y Tabsuili 7.2.2

Po3unHu 1 GETOHM Ha MEJIEHOMY HETalleHOMY BallHi IIBHUJKO TYXaBIIOTh 1
TBEPAHYTh, BUAUIAIOUN TEIUIOTY, IO 3yMOBIIIOE AOUIIBHICTh IXHBOTO 3aCTOCYBAHHS
i yac 3uMOBHUX PoOIT. ["amene BarmHO TBepiHE HA TIOBITP1 MIBU/IIIE, SIKIO B HHOMY
masuiennii BMict CO,:

Ca(OH)g + COZ = CaC03 + HzO

3 NOBITPSHOrO BamHAa TOTYIOTh PO3YMHU ISl 03700IOBAIBHHUX 1 MaJSIPHUX

pOoOIT, BUTOTOBJIAIOTH IITYYHI CHIIIKATHI BUPOOHU.
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Tabomur 7.2.2
Bumoru 10 noBiTpsiHOro BanHa y % 3a Macoro

Heramene Barro
. . MarbeslajbHe Ta ['patHe
HatiMeHyBaHHSI KaJIBIL[I€EBE BAITHO . )
) ) JIOJIOMITOBE BAITHO BAaITHO COPTIB
MOKA3HUKIB COpTIB )
COPTIB
1 2 3 1 2 3 1 2
AxtuHi CaO+MgO,
HE MEHIIIE:
0e3 nobdasok | 90 80 70 85 75 65 67 60
3 mobaBkamu | 65 55 - 60 50 - 50 40
AxtuBHuit MgO,
HE OlIbIIeE: 5 5 5 20(40)| 20(40)| 20(40) - -
CO», He OuIBIIE:
0e3 100aBoK 3 5 7 5 8 11 3 5
3 100aBKaMu 4 6 - 6 9 - 2 4
HenprameHl 3epHa, v 11 14 10 15 20 i i
He OUIbIIE:

Ipumitka 1. VY gyxkax HaBeaeHI NOKA3HUKHU I JOJIOMITOBOTO BallHa.

IMpumitka 2.  MiHepaibHi 100aBKH BBOASTHCS Y BAITHO Y TAKUX KUIBKOCTSIX, 1100
JOTPUMYBAJIUCh BUMOTH JI0 BMICTY akTUBHUX CaO+MgO.

Ipumirka 3. /1514 Kajbli€BOro BamHa 3 COPTY, 110 BAKOPUCTOBYETHCS JUIS
TEXHOJIOTIYHUX I[IJIEH, I0MYCKAETHCS BMICT HEMOTAIICHUX 3€PEH 110

20 %.

4 7.3 BYAIBEJIbHU T'IIIC: CHPOBUHA, BAPOBHUIITBO,
3ACTOCYBAHHA

CHUpOBUHOIO JIs TINCOBUX B’SKYYMX € TIPChKI MOPOJAM — TINC, aHTIAPUT 1
B1JIX0/1M BiJ nepepoOku ocdari Ha cynepdocdar.

OCHOBHUM TITNICOBUM B’SI’KYYHM € HU3bKO BUTIATIOBAJILHUN OYyiBEIBHHM TiIIC,
SKUA BHUTOTOBJISIOTH TEIJIOBOIO 00poOKkoro mpu Temmeparypi 100..180 °C 3
TINCOBOr0 KaMEHIO; MPHU IIbOMY BiJIOYBA€ThCS JEriaparallis TilncoBOI0 KaMEHIO 3a
peakiiiero CaSO,-2H,0—CaS0,4-0,5H,0+1,5H,0

TeroBy 0OpoOKy TilCOBOTO KaMEHIO MPOBOASTh Y BapHJIBHUX Ka3aHax,
CymuiIbHUX OapabaHax, MMIAXTOBUX MJIHMHAX, OOEPTOBMX Tle4ax TOmO. Y
3aTBEPAIJIOMY CTaHi 1I€H T1IC Ma€ HEBEJIUKY MIIHICTb.

BucOKOMIIIHMI TiNC AICTalOTh TEPMIYHOIO OOpPOOKOIO TIICOBOIO KaMEHIO B
repMETHUYHUX arapaTtax IMiJl TUCKOM HAaCH4Y€HOlI mapu (B aBTOKJIAaBaxX i TUCKOM
0,15...0,3 MIlla) a6o npu KUII'SATIHHI y BOJHHUX PO3YMHAX JEAKUX CcOJell 3
HACTYITHUM TPOCYIIYBaHHSM Ta pO3MENIOBaHHSAM. MIIHICTh Ha CTHUCK TaKOTO
B’shKy4oro Moxe pocararu 70 Mlla.
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BucokoBunanoBaapHUN TINIC BUTOTOBJISIOTH  BUIATIOBAHHSIM  TIIICOBOTO
kameHto npu Temmepatypi 900..950 °C; BiH ckmamaethcs mepeBaxHo 3 CaSO,.
Takuit rinc Ha BiAMIHY BiJ OyAiBENIBHOTO TYyKaBi€ 1 TBEpJE HE MOBUIbHIINIE, aje
BOJOCTIMKICTh 1 MIIHICTh Ha CTUCK BUII IO 3YMOBIIOE HOTO 3aCTOCYBAHHS IS
M1JUIOT, Y IITYKaTYPHUX Ta MypPYBaJIbHUX PO3UNHAX.

[Ipomec TBepAiHHS B’ spkyuux 3a Teopiero O. O. baiikoBa CKIamgaeTbes 3 TPHOX
nepioaiB. Ilepmmii mepiogq — MIATOTOBYMM, KOJM TillC 3MIIMIYETHCS 3 BOJOK 1
PO3UYMHSETHCS, HAMIBBOJHMM TINC TiApaTye 1 TEPeXOJuTh y JBOBOJHUM
CIPYaHOKUCIIMN KaJbIlIH 32 PEaKII€r0

C&SO4'O,5H20+1,5H20 = CaSO42H20

Hpyruii mepion — mepioj KoJoifgaiii (Ty)KaBiHHSI), KOJM HOBOYTBOPECHHS
NEPEXOJIATh Y PO3UUH Y HKENeno1i0HOMY BUTIISIL; MPU IbOMY Maca Ty’>KaBie.

VY TperboMy mepioji (KpUcCTadizailisi) KOJOiHI YaCTUHKHU JBOBOJHOTO TIICY
MEPEKPUCTANIZYIOTECA Yy BEIMKI KPUCTAIM, SIKI 3pOCTAIOTBCS MK COO0I0 1
YTBOPIOIOTH 3POCTOK.

TeopeTndHo JyIs TiAparaiiii HamiBBOAHOTO Tirncy notpioHo 18,6 % Boau no
Macu Tifcy, aje MpakTU4HO OyxaiBenbHui rinc notpedye 950..70 % Bomm mis
OJIep>KaHHS TiCTa HOPMAJIbHOI T'yCTOTH. BUCOKOMIIIHMN TINC Mae BOJOMOTPEOy
30...40 %. Tomy Bci TinCOBI BUPOOU MaIOTh BEJIUKY MTOPHUCTICTD.

4 7.4 OCHOBHI BJJACTUBOCTI BY AIBEJILHOI'O I'ITICY

byniBenpHUl rifc — 1€ MOPOHIOK O170ro KOJIbOPY 3 HACUITHOKO MIIIBHICTIO
800...1100 kr/m® y myxkomy craui; p = 2600...2750 kr/m’.

YMOBHE MMO3HAYEHHSI TIMCOBOTO B’SKY4OIrO MOBHHHE CKIIAATHUCS 13 MEPIIUX
JiTEp HaMEHYBaHHS TIMICOBOIO B’SKY4YOro, MApKH B’SDKYYOro, 1HAEKCY TEPMIHY
Ty>KaBJICHHS, 1HIEKCY TOHUHU TIOMENY, TTO3HAUEHHS CTaHIapTy.

MILHICTD TINCY XapaKTEPU3YEThCS TPAHMIICI0 MIIHOCTI HA CTHCK 3pa3KiB-
0anouok po3mipom 40x40x160 mm, sIKI ToNepeIHHO BUIIPOOOBYIOTh HA BUTHH YEPE3
2 TOJI. MICJIA X BUTOTOBJIEHHS 3 TIIICOBOIO TiCTa HOPMaJbHOI rycToTH (puc. 7.4.1). 3a
IPAHUICI0O MIITHOCTI HAa CTUCK 1 BUTMH BCTAHOBJICHO Mapku Tincy (Tabi.7.4); nis
BHCOKOMIITHOTO rincy R,,=25...30 MIIa.

150

-
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Puc. 7.4.1 3pa3ku 11t BUNpoOyBaHHS TIICY: a — BUMIPOOYBaHHs 0aJouky Ha
BUTHH; 0 — BUIIPOOYBaHHsI Hai0aI040K Ha CTUCK
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Taomung 7.4
Mapku Oy11BEIBHOTO TIICY

Re, MIla | Ry, MIla R.., MIla Rur Mlla,
Mapxka Mapxka ' )
HE MEHIIIE | HE MEHIIE HE MEHIIIE | HE MEHIIIE HIXK
HIK HIK HIK
-2 2 1,2 -9 9 4,2
I-3 3 1,8 I-10 10 4,5
-4 4 2,0 I-13 13 55
I'-5 5 2,5 I'-16 16 6,0
-6 6 3,0 I'-19 19 6,5
-7 7 3,5 I-22 22 7,0
-8 8 3,85 I'-25 25 8,0

CTpoku TyXaBIHHS BU3HAYAIOTh HAa puiial Bika 3a rMOMHOI0 MPOHUKHEHHS
TOJIKM B TICTO. 3a CTPOKAMM TY>KaBIHHS TINCOBI B’SKy4l PEUOBHMHHU MOAUIAIOTH Ha
Ipynu:

A — mBUAKOrO TBEPAHEHHs (IIOYATOK TY)KABJIEHHS 4epe3 2 XB. 1 KiHEIb He
mi3HIIe HiK yepe3 15 xB.);

b — HopmanbsHOTO TBepiHEeHH (BiAmoBiaHO 6 1 30 XB.);

B — MoBLIBHOrO TBEpPAHEHHS 3 MOYAaTKOM TYy)KaBlieHHs He panime 20 XB.,
3aKIHUCHHS TY>KaBIHHS HE HOPMYETHCS.

V rinc 1HoA1 BBOJATH CHOBUIBHIOBAYl TyaBIHHS — TBapuHHUM Kied abo JICT
(suirHocynb(oHAT TEXHIYHUI) abo0 NpPUCKOpIOBadl TBEPAIHHS — KyXOHHA CLb,
OPUPOAHUI TIIC TOILIO.

B 3a1eXHOCTI Bii TOHMHU TMOMENY TINCOBI B’SKydl MOJUISIOTBCS HA TPHU
KJacu: rpyooro nomeny — I, cepeaaroro momeny — I, Tonkoro momeny — I11.

[Ipu TBepmiHI TINC pO3MIUPIOETHECA B 00°eMi 710 1 %, 3aBASKH 4OMY TINCOBI
BIJITUBKH JI0OpE 3aMOBHIOIOTH (hOpMY 1 TTICIIS 3aTBEPIIHHS HE YTBOPIOIOTH TPIIIKH.

3rinno JCTY b B.2.7-82-99 ,B’sxydi TincoBi” Mapka TIICOBOTO B SKY4OTO
Mmae puriisia I'B I'-5-A-1 JICTY b B.2.7-82-99 — rincoBe B’sbKyde MapKu 1O MIITHOCTI
5, MIBUIKOTO TBEPAHEHHS, TPyOOT0 MOMETy.

3aCcTOCOBYIOTh TiINCOBI B’SKy4l AJii BUTOTOBJIEHHS TIIICOBOI IITYKaTypKH,
NEPEropoKOBUX IUIUT 1 MaHeNeH, 3ByKOI30JISIIIHHUX TIJTUT, TEKOPATUBHUX Ta THIIMX
BUPOOIB, 10 €KCITyaTyIOThCsl B yMOBaX, A€ BOJIOTICTh MOBITpS HE Ouibiie 65 %.
BupoOu 3 rincy Jierki, BOTHETPUBKI, aji€ MII[HICTh 1X HEBEJIMKA.

TpaHcnopTyrOTh TINCOBI B’SDKyYl y MIIIKax ab0 HAaBaJoOM B aBTOMAIIMHAX,
BaroHax, HaJIMHO 3axXMINAarO4Yu BiJ BOJIOTH. ['irC JOBro He 30epiraroTh TOMY, IIO
AKTUBHICTh MOTO MIBUAKO 3HIKYETHCH.
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d 7.5 MATHE3IAJIGHI B’SIKYYI PEHOBUHUA

MarsnesianbHi  BSDKy4l pEYOBMHH (KayCTHUHUH MAarHe3uT 1 KayCTUYHHM
JIOJIOMIT) — 11€ TOHKOMEJICH1 MOPOIIKH, K1 CKJIAJaI0ThCs 3 OKCHUJTY MarHito.

Kaycmuunuti maenesum 3100yBatoTh 13 ripchkoi mopoan Maraesuty MgCOs.
Marne3utr BumamoOTh y medax npu Temmeparypi 700...800 °C mo moBHOTO
posknananus MgCO3; = MgO+CO; 3 HacTymHUM NOAPiOHEHHSIM.

Kaycmuunuti donomim onepXyrOTh MPU BUIMTAIIOBAHHI 3 TIPCHKOI MOPOIU
nosomity CaCO3-MgCOs.

Marne3sianapHl B'sDKyYl 3aMINIyIOTh BOAHUM PO3UYMHOM XJIOPHAY Marfiro abo
IHIMX MarHe3ianpHuX coyieil. [loyaTok TyKaBiHHA MarHe3ialbHUX B'SOKYYHX HE
panime Hik yepe3 20 XB., a KiHEllb — HE IMI3HINIE HX Yepe3 6 TOJAWH 3 MOYaTKy
3aMilllyBaHHs. Mapku BU3HAu4alOTh 3a R.. MarHesianpHi B'SOKydl MarOTh BHUCOKY
MilHICTh Ha cTUCK (60...100 MIla) 1 MiITHO 3YIIUIIOIOTHCS 3 TUPCOIO, YTBOPIOIOUHU
KCunonim, 1 JIEPEBHOIO CTPYKKOIO, YTBOPIOWOYH @hibponim, 11 Marepiaju
3aCTOCOBYIOCH JJISl BUTOTOBJICHHS 11O, OOJUIIOBAIbHUX TUIUT, TEIMIO0130/SIIMHIX
BUPOOIB.

4 7.6 PIAKE CKJIO I KUCJIOTOTPUBKU IEMEHT

Pioke cxkno — 1ie KOJOIMHUN BOAHMIA po3uuH cuimikaTy Hatpito (NaO-nSiO,)
aco kamito (K;O'nSiO;) xoBroro koipopy. UwcTuii KBapumoBuil MmicOK 1
kanpiuHoBaHy coay (Na,CO3) abo mortam (K;CO3) po3miaBistoTh y CKIOBapHiit
neul npu Temreparypi 1300...1400 °C, motiM cKjJIoMacy IIBUIKO OXOJIOKYIOTh,
BOHA TBEPJHE 1 YTBOPIOE IPYAKU a KOBTYBAaTUM, OJAKUTHYBATHUM YU 3€JICHKYBaTHUM
BIITIHKOM (cuiikar-Opuina). Lli rpyaku B aBTOKJaBl MiA JI€0 HapH, THUCKY
0,4...0,7 MIIa 1 temnepatypu 150 °C mnepeTBOpIOIOTBCS Ha pO3IUIAB, SKUK 1
HA3MBaIOTh PIIKUM CKJIOM. Pifke CKJIO HOpMajabHO TBEPAHE 1 HAIIMHO CIYKUTH B
BUpOOAaxX, Kl HE 3a3HAIOTh TPUBAJOi Nii BOJAHM, JYriB Ta GocdopHoi ¢pTopucTo- Ta
KpPEMHE(DTOPUCTOBOJIHEBOI KHUCIOT. Pigke CKJIO 3acTOCOBYIOTH Yy BHUPOOHMIITBI
BOTHETPUBKUX 1 CHUIIKaTHUX (ap0, KHCIOTO- Ta 3>KapOCTIMKMX OETOHIB, s
VIIUTBHEHHS TPYHTIB (CHITIKATU3ALlis).

Kucnomompuexuii yemenm — TOHKONOJAPIOHEHA CyMIII KBapIOBOTO IICKY
(monax 70 %) i xpemuedTopuay Harpiro (Na,SiFg (4...6 %) 3 piakum ckiaom. ITouaTox
Ty)KaBIHHS HacTae He padimie, sk depe3 30 XB., a KiHEI[b — HE Mi3HIIIE HIK uYepes
6 roJ. 3 movyaTKy 3aMillyBaHHS.

KucnororpuBkuii 1eMEHT HE BOJOCTIMKWN, WOTO BHUKOPUCTOBYIOTH IS
MPUTOTYBaHHS KHCIOTOCTIMKUX PO3YMHIB 1 OETOHIB.

# 7.7 TINPABJIIYHE BAITHO

[NpapaBniyHe BamHO — MPOJAYKT BHUIIATIOBAHHS MEPreIUCTUX BaMHSKIB, IO
MictaTh 6..20 % raumHAHUX AOMIMIOK. BunamioloTh BamHSAKU OpH TeMIeparypi
900...1100 °C y maxtHux nevax. 3a 1eil yac kpim CaO yTBOPIOIOTHCS OKCUAU
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kpemHito Si0, 3amiza Fe, O3, amtominito Al,O3 Ta ixHi cnonyku: cuiikatu 2Ca0-Si0,,
amominatu 2Ca0°Al1,03 1 ¢deputu 2Ca0O Fe,O3 xambliito, sKi HaAalOTh BaIHY
3JIaTHICTh TBEPJHYTH y BOJI

INapasiaiyHe BamHO M1/ JII€F0 BOJIU TACUTHCS 1 TOYMHAE TBEPIHYTH Ha MOBITPI,
a TIPOJIOBXKY€E y BOJII.

[ppaBmiuHe BamHO 3aCTOCOBYIOTH Y BHIVISIII HETAIIEHOTO IMOMEJIEHOTO
nopoiiky; mouyatok tBepaiHHs — 0,5, kimens — 8...16 rox. [impaBmiune BamHO
BUNIPOOOBYIOTH Ha CTHCK Ha 3pa3kax - Kyoumkax posmipom 70,7%70,7x70,7 MM depe3
28 ni6 tBepainHs; Rer = 2...10 MITa.

3 TiIpaBIiYHOrO BaHHA TOTYIOTh MYPYBaJIbHI Ta IITYKAaTypHI PO3YUHU, OCTOHU
HEBUCOKUX KJaciB MIIHOCTI. TpaHCHIOPTYIOTh TIApaBIiYHE BalHO Yy 3aKPUTHUX
EMHOCTSIX, 30€piraloTh Yy CyXuX MPUMIIICHHS.

4 7.8 BAPOBHUIITBO MOPTJAHALEMEHTY

[TopTnanaieMeHT — 1€ TiApaBlivyHA B'sDKyda PEUYOBHHA, OACp)KaHAa TOHKHUM
NOJPIOHEHHSIM LIEMEHTHOTO KJIIHKEpYy 3 TINCcOM Ta 1HIMMH Jo0aBkamu. KiiHkep —
CIICYCHUM TPOAYKT, pe3yibTaT BUMAIIOBAHHS JO CIIIKAaHHS TIPH TeMIeparypi
1450...1500 °C omHOpigHOI CyMilli BamHSAKY 1 MIMHU a00 MPUPOJHUX MEPreiiB 3
TIIMHACTAMH JoMimkaMu Outbire 20 %. XiMiunuii ckian kimiHkepy Takui: CaO —
63...68 %, AlL,Os — 4...8 %, SiO, — 19...24 %, Fe,0s3, — 2...6 %. Woro 3a10BoJbHSE
cymimi 3 75...78 % Bannsiky 1 25...22 % raunHu.

BupoOHUIITBO IIEMEHTY CKJIaJaeTbcs 3 TaKUX Omepailiil: BUAOOyBaHHS
CUPOBMHH, TPUTOTYBAaHHA CYyMIIlll, BHUIANIOBaHHS JO CIIKaHHA B KIIHKED,
OXOJIO/DKCHHSI 1 PO3MEJIOBAHHS KIIIHKEpPY 3 TINCOM 1 MIHEpalbHUMHU J100aBKaMH,
npuiiMaHHs Ta 30epiraHHs [IEMEHTY.

3a cnocoOOM MiATOTOBKM CUPOBHHHOI CYMIIl LEMEHT BUPOOJIAIOTHCSA TphOMa
croco0aMu: MOKPUM, CYXUM Ta KOMOIHOBaHHUM.

Mokpuii crnioci6 (puc. 7.8) mojsrae B TOMy, IO M’SKi TipChbKi MHOPOIU
NOAPiOHIOIOTH 1 3MIIIYIOTh 3 BEIUKOI KUIbKICTIO BOJU (36...42 %) y BUTIIA 1IIaMy.
[[InamM roTyrOTh y KyJbOBOMY MJIMHI, KyAW MOJAIOTh MOAPIOHEHUH 1 Bi/I1030BaHUMN
BaIlHSK 1 BOAHY CYCIEH31I0 TTMHU. [3 MIIMHIB 1JIaM MOAAIOTh y HuIaM-OaceitH, e
KOPUTYIOTh HMOTro CKjaj 1 3a0e3medyroTh OXHOPIAHICTh. Jlaml muiaM HaaxXxoauTh B
o0epTOBYy Miu — MeTaleBUd HwiIiHApP aiamerpoMm 5.7 1 60..230 M 3aBHOBXKKHU
BcepeauHi (yTepoBaHMI BOTHETPUBKHM MatepiasioMm. [liu oOepraeTrhcs, 1 muiam
pPYXa€eThCsl BHU3, JI€ MOTO 3yCTp1qa€ daken manusa. [Ipu TeMnepaTypH 500...750 °C
3TOPSIFOTH OPTaHiuHI PEYOBUHU 1 MOYMHAETHCS JET1IpaTallis, YTBOPIOIOTHCS TPYIKH,
AK1 TIOTIM po3naaaroThes y mopormiok. [Ipu Temneparypi Bume 750...800 °C oxpewmi
YaCTUHKM MOPOUIKY 3YIIUTIOIThCS B rpanynu. Ilpu temmnepatypi 900...1000 °C
BUJIUISIFOTBCSI OKCHUJIA KaJbIlil0, SIKI BCTYIAIOTh Yy PEakilii 3 TJIMHO3EMOM, OKCHIIOM
3amiza 1 kpemHezemoM. Ilpu Temmneparypi 1200...1250 °C yTBOpPIOIOTHCS OCHOBHI
MIHEpalIX LIEMEHTHOro KIIHKepy: naBokaibliieBud cuiikar 2Ca0-SiO, (6emnir),
TpukanbuieBuit cuiikar 3Ca0-SiO, (anit), TpukanbuieBuit amominat 3Ca0-Al,0O3,
yotupukanbliesuil amomodepur 4Ca0-Al,O5Fe,03. CkopoueHnuid yMOBHUH 3amuc
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nux miHepamB BignoBigHo Takuit: C,S, C3S, C3A, C;AF. Bwmict mux miHepaniB y
noptiaasaneMeHTHOMY KiiHkepi: C,S — 45...60, C,S — 20...30, C;A — 4...34, C;AF —
10...18 %.

Puc. 7.8. Texnonoriuna
cxema BUPOOHUIITBA
HOPTIAAHALIEMEHTY
MOKPHUM CIIOCOOOM:

1 — OyHKep Jis BalHSKY;
2 — npobapka Jj1sl BaITHAKY;
3 — BaroHeTKa 3 TJIMHOIO;
4 — no3atop AJisl BOJIH;

5 — OaceliH-OOBTaHKa;

6 — MJIMH 1711 CHPOBHHY;
7 — maM-0acenH;

8 — obepToBa miy;

9 — dopcyHka 1715 naNKuBa;
10 — ckiag KIiHKEpY;

11 — apobapxka s Tincy;
12 — ckuap rincoBoro
KaMeHIo; 13 — KynboBHUi
MiIuH; 14 — cunocu s

. IEMEHTY;

15 — makyBaJibHa MAIIMHA;
16 — BaroHu 3 IIEMEHTOM.

Koxuuii 13 KIIHKEpHUX MIHEpaTiB Ma€ CBOEPIHUN BIUIMB Ha BIACTHBOCTI
[eMeHTy. TpUKalbIi€BUI CUIIKAT BU3HAYA€ IBUJKICTH TBEPAIHHS; MPH TBEPIHHI
BUJILJIslE Oarato TEIIOTH, HaOMpae BUCOKY MIIHICTh y mepiil JHi. /[BokablieBHid
CUJIIKAT MOBUIBHO TBEPAHE, BUILISE MaJIO TEIUIOTH. [IpoayKT TBEpAIHHSA MPOTArOM
MIEPIIOTO MICSIS Ma€ HEBUCOKY MIIIHICTh, ajie Ha MI3HIX CTaJIIX CTa€ BUCOKOMIITHUM.
TpukanblieBUi aqtOMiHAT y Mepiry 100y BUIUISE HAWOLIbIIE TEIUIOTH 1 MIBUAKO
TBEpIi€, Ma€ HU3bKY MIIHICTh 1 HU3bKY CTIMKICTh MPOTH il CIPYAHOKHUCIIHX CIIOJYK.
YoTupuKkanellieBHi  amoMO(PEpUT  XapaKTEPHU3ye€ThCS  MOMIPHUM  BHJIIJICHHSIM
TEIJIOTH, TBEPMAIE€ TOBUIBHIIIE, HIX alliT ajie MBHAIIE, HDK Oemrt. BpaxoByrouun
MIHEpAJIOTIYHUIN CKJIaJ]] TOPTIAHAINEMEHTHOTO KJIIHKEPY 1 BJIACTUBOCTI MIHEpAJiB,
MO>KHA OJIEP>KYBaTH MOPTIAAHANIEMEHT 3 PI3HUMHU BJIACTUBOCTSIMU.

Kniakep — TpaHymu Cipo-3€J1€HOro KOJbopy po3mipom 15..25 MM —
HaIpaBJISIETBCS 3 TEYl B XOJOJIUJIBHUK, a TMOTIM Ha CKJaJ, /€ WOro BUTPUMYIOTh
OJIMH-JIBA TH>KHI; 3a 1M Yac BUIbHUNA OKCHJ KaJbI[IF0 TaCUTHCS BOJIOTOKO MOBITPS.
Kininkep moapiOHIOIOTH B KYJbOBUX MJIMHAX, MIPU HEOOXITHOCTI JIOJal04d TIIICOBUM
KamiHb (2...5 %) AJist peryinroBaHHs CTPOKIB Ty>KaBIHHS, a 1HO1 1 100aBKU. [3 MIIMHIB
[EMEHT MOJIal0Th Y CHJIOCH. 3BIJIKH BIJIBAHTAKYIOTh 3aMOBHUKAM.
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Cyxuii cmnocid6 mosisirae B TOMY, IO CyXl BamHSAKH 1 TJIMHU TOJPIOHIOIOTH
CTIIOYaTKy OKPEeMO, a TOTIM pa3oM y MumHax. CHpOBHHHE OOPOIIHO 3 OCTaTOYHOIO
BOJIOTICTIO 1...2 % HamXOAWTh Y CHIIOCH, JIe KOPUTYIOTh CKJIaJ 1 CTBOPIOIOTH 3amac
I poOOTH Tedi; Jaji BCl omepaiii Takl caMi, SK 1 IPH MOKPOMY CIIOCOOI.
BumnanroBaHHS MPOBaAATh Y MIAXTHUX 4 00epToBUX nedax. Cyxuit crmocid morpedye
naJrBa 3HAYHO MEHIIE, Hi’)K MOKPHH.

Kom06iHoBanmii cmoci® mosisrae B TOMY, IO CHPOBHHHY CYMIIl TOTYIOThH
MOKPHUM CTIOCOOOM, TIOTIM IIIJIJaM YaCTKOBO 00€3BOIHIOIOTH A0 BosiorocTi 16...18 % 1
BUMATIOIOTh, OJIEPKYIOUH [IEMEHTHUN KIIIHKEp, KWW MOAPIOHIOIOTH, K 1 B MEPIINX
JIBOX CIIOCO0ax.

4 7.9 OCHOBHI BJJACTUBOCTI NOPTJAHJILIEMEHTY. TEOPIS
TYXABIHHA HEMEHTY

[Ipu 3MimyBaHHI MOPTJIAHALEMEHTY 3 BOJOK CIOYAaTKYy YTBOPIOETHCS
IUTACTUYHE TICTO, SIKE MOCTYMOBO NEPEXOJUTh y KaMEHENOAIOHMN cTaH. 3TiHO 3
teopiero TBepaiHHA O. O. baiikoBa po3pi3HAIOTH Tpu Tepioau (aHAJIOTIYHO
TBEPAIHHIO TiNCy). Y mnepmui MepioJ B3a€MOJIli LEMEHTY 3 BOJOIO KIIHKEpHI
MIHEpaJIX 3 TMOBEPXHI 3€PEH YAaCTKOBO PO3YMHAIOTHCS, MIHEPAIU B3a€EMOIIIOTH 3
BOJIOIO 1 YTBOPIOIOTh IIEPEHACUYEHY HECTIMKY CUCTEMY (peakiii riipaTariii).

VY npyromy mepiojil y NEpEeHACHYEHOMY PO3YMHI MPOXOASATh peakuii rigpararii
KJIIHKEPHUX MIHEpaJiB, BHACIIJOK YOr0 BUHUKAIOTh TIAPAaTHI HOBOYTBOPEHHS B
KOJIOIZHOMY CTaHi. Y 11e#l mepiol IeMEHT MOYMHAE TYXKaBITH.

Y  TperboMy mepioAl KOJOiJHI YAaCTUHKHA MEPEKPUCTANI3YIOThCA, IO
CYNPOBOJIKYETHCS 3POCTAHHAM MIITHOCTI IIEMEHTHOTO KaMEHIO.

B3aemonist ki1iHKepHUX MIHEPAJIiB 3 BOJIOIO BIIOYBAETHCS 3a TAKOIO CXEMOIO:

3Ca0-SiOy+ (n+1)H,0 = 2Ca0 Si0,nH,0+Ca(OH),;

2 Ca0-SiO,+ nH,0 = 2Ca0-S10,'nH,0;

3Ca0-Al,0O3, + 6H,0 = 3Ca0-AlL,O3 6H,0;

4CaOr A1203’F6203 4'HH20 = 3C30A12036H20 + CaO'Fezog' (n - 6)H20

VY pe3ynbTari B3a€MOJIl KIIHKEPHUX MIHEPAJIB 3 BOJIOI0 YTBOPIOIOTHCS HOBI
CHOJIYKU — T1IPOCHIIIKATH, TIAPOATIOMIHATH, TAPOYEpUTH Kajblil0. 32 MIBUAKICTIO
B3a€EMOJIIT 3 BOJIOIO KJIIIHKEPHUX MiHepaliB Ha meproMy Micti ctosth C3A 1 C4AF.
Iyxxe noBinsHO TBepaiHE C,S. BHACTITOK TBEPAIHHS YTBOPIOETHCS MIITHHM KaMiHb.

MinHiCTh 3pocTae Ay’Ke MIBUAKO MPOTATOM TEPIIOTO THXKHS, a IO TiM 10 28
110 IHTEHCUBHICThH TPOIIECY YMOBUTHHIOETHCS. JlyXe MOBiTbHE 3pOCTaHHS MIITHOCTI
micig 28 Ai0 MoXe MpOJOBXKYBAaTUCS 0OaraTo pPOKIB Yy BOJIOTOMY 1 TEIJIOMY
CepeIOBHUIIII.

TBepAiHHS LIEMEHTY MNpU MIHYCOBHX TeMIEpaTypax YIOBUIbHIOETbCS YU
MOBHICTIO 3yITUHSAETHCS, MICIIS BIATaBaHHS LIEMEHT MPOJOBKY€E HAOMPATH MIIHICTb.
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Hacunna (cepensi) WIUIBHICTG MOPTAAHALIEMEHTY B CHIIKOMY CTaHl —
1000...1100, a B ymimeHeHoMy — 1400...1700 kr/m°. IcTMHHA UMNBHICTD —
3,05 3,15 r/em’.

ToHkicTh mMOMeNy BHU3HAYAE€THCA CUTOBHM aHAJI30M YW 32 JOMOMOIOIO
rnoBepxHeMipa i Haituacrime craHoBuTs 250 300 M%/KT.

Bononorpeba mopTiaHAieMeHTy — 1€ MiHIMajbHa KUIBKICTh BOJAM, MOTPiOHA
JUIS. TIPUTOTYBAaHHS IIEMEHTHOTO TicTa 3adaHoi T'ycToTd (B's3kocTi). Bomomorpely
HA3MBAIOTh II€ HOPMAIBHOIO T'YCTOTOIO 1 BU3HAYAIOTh 32 JOMOMOTOI0 npuiany Bika.
Hopmainbha rycrota craHoButh 24...27 % 1 3aneXuTh Bl MIHEPAJIbHOTO CKIIAy
KIIIHKEPY, IPUPOJIH 1 KITTBKOCT1 T0OOABKH, TOHKOCTI ITOMEITY.

CTpokH TyXKaBiHHS LIEMEHTYy — 1€ 4Yac, MPOTIrOM SIKOTO ILIEMEHTHE TiICTO
HOpMaJbHOI TYCTOTHM BTpaya€ CBOIO IUIACTHUYHICTh, ajieé 1€ HE Ma€ MOMITHOI
MIIHOCTI. BH3Ha4arOTh yMOBHMH TOYaTOK TYy)KaBlHHA (IIOYAaTOK  BTpaTH
IUIACTUYHOCTI) 1 KIHEUb TyXaBlHHA (ITOBHA BTpaTa IuiacTuyHocTl). Crpoku
Ty>KaBiHHSI IIEMEHTY BHU3HAYarOTh NpuiaagoM Bika 3a rTuOHHOIO 3aHYpEHHS TOJIKH B
TICTO HOpManbHOi TycTOTH. [l MOpPTIaHALIEMEHTY TMOYaTOK TY>KaBiHHSI Mae
HACTYIIUTH HE paHiIle K 3a 45 XB., a KIHEIb — He Mi3Hime gk depe3 10 roa. [Homi mms
pEryJoBaHHsS CTPOKIB TY>KaBIHHS MOPTIAH/IIEMEHTIB 3aCTOCOBYIOTh JJOOABKU — CIIO-
BUIBHIOBAYI 1 MPUCKOPIOBaYl Ty KaBIHHS.

CHoBUIBHIOIOTh TYXKaBIHHS MOPTJIAaHIAUEMEHTY (ocdaru 1 HITpaTh Kadjito,
HATPIl0O YU aMOHII0, OOpHa KHCJIOTa, OpPraHiyHi MOBEPXHEBO-aKTUBHI PEUOBUHHU.
[IpuckoproloTh — €NEeKTPOdITH, KapOoHaTH, cyibpaTh MeTalaiB 1 J00aBKH, TOOTO
LEHTPHU KpUCTaIi3allii, a TAKOXK TPUETAHOIAMIH.

PiBHOMIpHICTH 3MIHH 00'€MY LIEMEHTY OLIHIOIOThH BI3yaJIbHO 332 HASIBHICTIO YH
BIJICYTHICTIO TpIIIMH Ha 3pa3kax — IUIecKayax (KOp)KHMKax) 3 TICTa HOPMaJbHOT
KOHCHUCTEHIII{, SIKIi KUM'STATh y BOAI Ticas 24 TON. TBEPAIHHS y HOPMAJIbHUX
BOJIOTICHUX yMOBax. [IpuunHOI0 HEpiBHOMIpPHOiI 3MIHU 00'€eMy MOPTIAHAIIEMEHTY
IpU TBEPJIIHHI € HasgBHICTh B HhOMY BUIbHHX CaO 1 MgO, sikux Moxe OyTu Oiyibie
Y1 MEHIIIE, [0 1 BIUTMBAE HA ITI0 BIACTUBICTD.

MinHicTh  MOPTIAHAIEMEHTY  XapakTepu3yloThb  WOTO0  MapKoi,  SIKY
BCTAHOBIIIOIOTH 32 MIIHICTIO Ha BUTHUH 3pa3KiB-0ai0o4ok po3mipoM 40x40x160 MM i
Ha CTUCK IOJIOBMHOK LIMX 0anodyok. BUTOTOBISIOTH 3pa3ku-0anodyku 3 LEMEHTHO-
NIIAHOTO po3urHy ckiagy 1:3 (3a Macoro) 13 CTaHJAPTHUM BOJIbCHKUM IICKOM TIPH
BogoleMeHTHOMY BigHowmeHH1 0,4. Ilporsrom mepmioi 1006 3pa3ku 30epiraroThb y
dbopmax, MOMIIIEHUX 10 KaMEPH 3 BOJOTUM MOBITPSIM, a MOTIM 0e3 gopM, e 27 116
y BaHHi 3 Bomoto (t = 20£2 °C), micist 4oro BHIIPOOOBYIOTh. 3HAYCHHS TPAHMUII
MILIHOCTI Ha CTHUCK 3pa3KiB HA3WBAIOTh AKTUBHICTIO LIEMEHTY, a OKpyIJieHe B Oik
3MCHIIICHHS 3HAuUeHHS AaKTHUBHOCTI Mapkow I1eMeHTy. OCHOBHI BHUMOTH [0
MapKyBaHHS 1IEMEHTY HaBeJleH1 B Tabymii 7.9.1.

[Tin wac ekcruryaTarii MEeMEHTHHI KaMiHb MOXE 3a3HaBaTH PyWHYBaHHS —
KOpPO3ii — i1 A1€I0 BOAM, arPECUBHUX PEYOBUH TOIIO.

Po3pi3HAIOTH TpU OCHOBHMX BHJAM KOpO3li LIEMEHTHOTO KAaMEHIO, MPUYUHH
BUHUKHEHHS SKUX 1 3ac00M OOpOTHOH 3 SKUMH BUKJIQICHO B Tabmuii 7.9.2.



T.M. Ilawenxo, 3.1. Ceimna

138

Taomurg 7.9.1

Bumoru o mitiHocTi nementy 3rigHo JJCTY b B.2.7-46-96 ,,IlemenTn 3arainsHo
Oy1iBEILHOTO NIPU3HAYCHHS

Minmicts pn cticky H/vm®

Mapia nementy 2 nobu 7 110 28 110

300 25,0 30,0

400 20,0 40,0

400P 15,0 - 40,0

500 15,0 50,0

500P 25,0 50,0

550 20,0 55,0

600 25,0 60,0
[Tpumitka. P mo3HaueHo Buj lIEMEHTY 3 BUCOKOIO MIIHICTIO B pAHHBOMY BiIIl.

Taomung 7.9.2

Buau kopo3ii mopTianaiieMeHTy 1 3acodu 60poThOU 3 HEIO

Bun )
[Tpu4riHY BUHUKHEHHS KOPO3ii 3axucT BiJl KOPO3ii
KOpo3ii
I Jist M’s1k01 BOJM, po3uMHEHHA 1 | 3MeHIIeHHS B 1leMeHTI BmicTy C3S
BumuBaHHs Ca(OH), 1o 5 %.
(BUITYKYBaHHS) BBeneHHsT aKTHBHUX MiHEpaJIbHHUX
00aBOK.
CTBOpeHHSI Ha TIOBEpPXHI BUPOOY
CaCO;3; BHachiioK TBEpAIHHS Ha
noBiTpi 3 COx.
II Jlist Boau, 110 MICTHTB COJII, BBeneHHs aKTMBHUX MiHEpaIbHUX
KHUCIIOTH, MiHEpaJIbHI J0OpUBa 100aBOK, MTOKPUTTS KHCIIOTO
(oOMiHHI peakirii) TPUBKHMMH PO3UYUHAMM.
III Jis cynbdatiB Ta iIKUX JIyTiB 3MeHIIeHHs B LeMeHTi BMicTy C3S

(0OMiHHI peakilii cyab(haTiB 3
Ca(OH),, BHaciA0K 40T0
yrBOproeThest CaSO4-2H,0 1
rigpocyabdoantoMiHaT KaIbIlito,
00’eM 301IBIIYETHCS B 2,5 pa3m)

10 50 % 1 C3A mo 5 %.
3axXHCHI IOKPUTTHI.
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4 7.10 PIBHOBUAU MOPTJAHALUEMEHTY: CUPOBUHA,
BUPOBHULTBO, 3ACTOCYBAHHS

BukopucToByIOTh MOPTIAHALIEMEHT SIK B'SXKydy PEYOBUHY MPU BUTOTOBJIICHHI
OCTOHY 1 3aj11300€TOHY B Ha3eMHMX, MIJ36MHUX 1 IMIJBOJHUX KOHCTPYKIISAX, SKI HE
MIJTAI0TBCA 11 MOPCHKOI, MiHEpaji30BaHOI, MPICHOI BOJU, 3 MOPTIAHIAIEMCHTY
HEBHCOKHX MapOK BUTOTOBJISIIOTH IITYKATYPHI 1 MypyBaJIbHI pO3YMHHU.

[TopTnananeMeHT — BUCOKOSIKICHE, Ne(ilUTHE B'sSKyde, TOMy HOro moTpiOHO
BUKOPHCTOBYBATH €KOHOMHO.

3 METOI0 €KOHOMIl 3BHYAaWHOTO IEMEHTY, MIABUIICHHSA SIKOCTI BUPOOIB, iX
JIOBTOBIYHOCTI 1 HaIIHHOCTI B €KCIUTyaTallli OJEpXKYyIOTh CHEI[iaibHI Pi3HOBUIU
MOPTIAAHAIIEMEHTY 3 TIOJIIMIIIEHUMHU BIACTUBOCTSMH, PETYIIOI0OUN MiHEpATbHUN CKITa]
1 CTPYKTYpY KJIIHKEpY, TOHKICTh [TIOMENY, BBOASYH B MPOILIEC] MOMETY MIHEpaIbHI Ta
OpraHiuHi 00aBKHU.

Llsuoxomeeponyuuii nopmaanoyemenm (ILTL]) mae minBuieHuit BMICT Y
kiiHkepi C3F+C3A (He menmn sik 60...65 %), a Takox 301JIbIIEHY TOHKICTh TTOMEITY
krinkepy (zo 350...400 m%/xr). Ilix gac momeny mo LTI MoxHa moxaBaTH He
oinpme HiK 15 % goMeHHUX TpaHyJIbOBaHMX HUIakiB a6o g0 10 % akTUBHHMX
MiHepadbHUX J00aBok. Bin 3BuuvaitHoro mnopmianauementy LITI[ BiapisuseThcs
OUIBII IIBUJKUM 3POCTAHHSM MIITHOCTI B MOYATKOBHM mepioj TBepAiHHsA. Yepes 3
00 TBEPJIIHHS MIITHICTh HA CTUCK Horo pocsrae 25...28 MIla. Mapku IITL] — 400,
500. 3actocyBanus LTI y OyaiBHUIITBI Aa€ 3MOTY 3HAYHO CKOPOTUTH 200 MOBHICTIO
BUKJIIOYUTH TEIJIOBY OOpOOKY BHpOOIB, NPUCKOPUTU TeMOu OyAiBHUUTBA 1,
BPaxOBYIOUM MiABUIICHE TEIJIOBUAUICHHS, BUKOHYBAaTH OETOHHI POOOTH Ha MOpO3I.
Opnak IIITL] He MOXHa 3aCTOCOBYBATH JJIsi BUTOTOBJICHHSI MAaCUBHUX KOHCTPYKIIIN
yepe3 MiABUINEHE TemoBuaUIeHHs; kpiMm Toro, IIITI[ ™moxke 3a3HaBatu
CyJb(oamoMiHATHOI KOpo3ii yepe3 miaBuiieHuil BMicT CsA.

Ocoonusoueuokomeeponyuuti  nopmiaarnoyemenm (OLLITL]) BHUroTOBIAIOTH
mapok 600 1 700. Vike depe3 onHy 100y TBEpAIHHS BIH Ma€ TPaHUIIO MIITHOCTI Ha
ctuck 25 Mlla, a uepes tpu no6u — 40 Ml1a.

OIepXKylOTh TaKWii LEMEHT BHCOKOK TOHKICTIO momeny (400 m%/kr)
nigBuiieHuM BmictoM C3S (o 65...68 %) ta momipaum BmictoM C3A (10 8 %) y
KJIIHKEpl. 3aCTOCOBYIOTH  [iJii  BUTOTOBJICHHS  BHCOKOMIIIHMX OETOHHUX 1
3a]11300€TOHHUX BHUPOOIB 3 METOI CKOPOUYEHHS CTPOKIB 1 EHEProeMHOCTI
TEIJIOBOJIOTICHOI 00p0oOKH Ta 3HMKeHHA Ha 15...20 % ButpaTu B'ssKydoro.

Haowesuoxomeeponyuuii yemenm (HIITLI) BupoOssrOTH 13 CHPOBUHH, IO
MICTUTh TaJIOT€HH (HANpUKIaL, PTOPUA YK XJOPUJ KaJbllil0) Ta BEIUKY KIJIBKICThH
anmoMmiHatiB. Bin 6e3 TemnoBoi oOpoOKHM ayXke IMIBUAKO TBEPAHE, IO A€ 3MOTY
po3nanyOmroBatu BuUpoOM uepe3 14 rox. Mapkm HIITI[ - 400, 500.
BukopucroBytoun, Takuii 1IeMEHT, Tpeba BpaxoByBaTH, IO BIH Ma€ 3HIDKCHY
MOPO3OCTIHKICTB 1 CTaJIeBa apMaTypa B HhOMY 3a3HA€E KOPO3ii.

IInacmugbixosanuii nopmaanoyemernm OJEPXKYIOTh TOHKHM TOJPIOHECHHSIM
nopTIAaHAIeMEHTHOTO KIiHKepy 3 3..5 % nBoomuoro rincy 1 0,15..0,25 %
miacTudikyrodoi modaBku (miruocyiabdonar Tomo). Mapku nementy — 400, 500.
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beToHHI Ta pO3YMHOBI CyMIIllli 3 HBOIO MAlOTh IMIJABUIIEHY PYXJIHMBICTh, 3HUKEHY
BOJIONIOTPeOy, @ OETOHM 1 PO3UMHHM MiABUIIEH] IIIJTbHICTh, MOPO30CTIHKICTb.

Tiopoghoonuti nopmiaHoOyemMeHm OJICP)KYIOTh noApiOHEHHSIM
nopTIAaHAIeMEeHTHOTO KIiHKepy 3 3..5 % nBoomuoro rincy i 0,08..0,25 %
riapodo6izyrounx m06aBok (acumoiy, MuioHadTy, ojeiHoBO1 kuciaoTH) Lli mobaBku
YTBOPIOIOTH HA 3€PHAX LEMEHTY IUIIBKH, sIKI HE MPOITYCKAIOTh BOJIOTU 10 HUX. Takuit
LIEMEHT MO>KHA JIOBro 30epiratu Ta nmepeBO3UTH B yMOBAX MiBUIIICHOT BOJIOTOCTI.

I'apodoOHI T1IIBKM JyK€ TOHKI, JErKO TOIIKO/KYIOTBCS B IpoOIeci
nepeMillyBaHHsl OETOHHUX YU PO3YMHOBHUX CYMIIIEH, 1 IEMEHT HOPMAJIbHO B3a€EMO/II€
3 BOJIOIO, IO 3yMOBIIIOE HOTrO TBEpAIHHS. BUKOPUCTOBYIOTH Takui IEMEHT B
TAPOTEXHIYHOMY, JIOPOKHBOMY, aepoApOMHOMY OymiBHUITBI. ['iapodoOHui
MOPTJIAH/ALIEMEHT TIJBUINYE PYXJHUBICT OCTOHHUX CyMIIIeH, M0  CIpHUsE
30UTBIIEHHIO BOJOCTIMKOCT1, BOJIOHEMPOHUKHOCTI Ta MOPO30CTIHKOCTI OETOHIB.

Cynvpamocmitikuii  nopmiaHoyemenm BUTOTOBJISIIOTH TOHKUM  MTOMEJIOM
MOPTIAHAIIEMEHTHOTO KIIIHKEpY Takoro ckiany: C3S — ue Oumbime 50 %; C3A — He
oinbmie 5 %; C3A+C,AF — He Outbie 22 %; MgO — 5 %.

JIo TaKOTo LIEMEHTY He BBOIATH MiHEPANTbHUX JHOMIMmOK. Horo ckiaj 3MeHmIye
MO>KJIMBICTh YTBOPEHHS B OETOHI i J1€0 CYIb(ATHUX BOJ T1IpOCYIb(OaTIOMIHATY
Kanmpliro. Mapku cynbdatoctiiikoro mopTmanmiementy — 300, 400, 500.
3acTOCOBYIOTh JJIsl PUTOTYBAHHS OETOHIB, IO MPALOBATUMYTh Y MOPCBKIi BOJI, Ta
OETOHIB IM1IBUIIIEHOT MOPO30CTIAKOCTI.

binuu nopmaanoyemenm oexopamunozo npusHawueHHs OACPKYIOTh 13 YUCTUX
BaITHSKIB, KAOJIHOBUX TIJIMH, MapMypiB. MiHepanoriyHui CKJIaj KIIHKEpY YITKO
oomexenuid. Mapku — 400, 500. binuii mopT/iaHaIIEMEHT JEe0 CIIOBUTLHEHO TBEPIHE
B IT0YaTKOB1 CTPOKH.

Konvoposi nopmaanoyemenm OEpPXKYyHOTh TOMEJIOM O1JI0T0 KIIHKEPY 3
MIHEpaJIbHUMHU TMITMEHTaMU (CYpUKOM  3aJi3HUM, BOXpPOI, YJIbTPAMAPUHOM,
KOOaJIbTOM, MIPOTIO3UTOM, IIYHTITOM, CAKEI0 TOIIO0) UM 3a0apBJICHHSAM KIIIHKEPY 3a
pPaxyHOK BBEJEHHS JI0 CKJIaJly CUPOBUHHOI IIMXTH XpPOMO(OpPIB — OKCH/IIB €JIEMEHTIB
nepeMinHoi BajgeHTHOCTI (Fe, Cz, Ni, Co To10).

3aCTOCOBYIOTh  KOJBOPOBI LIEMEHTH B  apXITEKTYpPHO-03/100JII0BaIbHUX,
CKYJBITYpHUX pOOOTax, IJis BUTOTOBJICHHS OOJHUIIOBAILHOTO IApy CTIHOBUX
MTaHEJEH.

Ilyyonanosuti nopmaanoyemenm OJCPKYIOTh CHIIBHUM TIOMEJIOM KJIIHKEPY,
nBoBoAHOTO Tincy (3...5 %) 1 akTUBHOI MiHEpaIbHOI TOOABKH Yy BUIJISIAI TIPCHKHUX
nopig ocagoBoro noxoxeHHs (20...30 %) abo ByJlKaHIUHOTO Momneny, Tydy, TIlexXIB
g nanuBHOl 30im (25...40 %). Bmeprie y cBiTOBiii mpakTHili OymiBHHIITBA 3a
aKTUBHY MIHEpaJbHy J100aBKYy BUKOPHCTaJIM BYJIKAHIYHUN MOMUI, BHIOOYTHIl
no6nu3y micra I[lymoni B ITamii, 3By ¥ moXomkeHHs Ha3BU 1eMeHTy. [li nobaBku
ICTOTHO MIABUUIYIOTh CTIMKICTh LIEMEHTY NpOTH BWIyIXKyBaHHA. llynonanoBuit
NOPTIAAHALIEMEHT CEpeJl 1HIIMX Ma€ MOPIBHSHO HEBEIMKE TEIJIOBUAUICHHS, TO Na€
3MOT'y BUTOTOBJISITH 3 HOI'O MacuBHI 0€TOHH1 KOHCTpYKIIii. [IpoTte ciig BpaxoByBaTH,
10 KOHCTPYKIIii, SIKi €KCIUTyaTYIOThCS B TOBITPSHO-CYXHX yMOBaX, JalOTh BEIUKY
yCaJKy 1 4aCTKOBO BTpPayaroTh MILHICTb, TOMY iX Kpalle BUKOPHUCTOBYBATHU Yy
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HiA3€MHUX Ta MIABOJHUX YacTHHaX crnopyA. Kpim Toro, 0eToHM Ha MyIL0JIaHOBOMY
NOPTJIAHIIEMEHTI MalOTh HU3bKY MOPO3OCTIMKICT 1 TBEPAHYTh MOBUIBHIIIE, HIXK Ha
3BUYANHOMY.

UInaxonopmnanoyemenm  ONEPXKYIOTh  CIUIBHUM  TIOMEJIOM  TOPTJIaH[-
neMeHTHoro  kmiHkepy Ta 21..80 % rpaHyiIb0BaHOrO  JIOMEHHOTO  YH
esnekTporepmodocdopHoro muiaky 3 3,5 % rincy. [Honai mmak (mo 10 %) 3aMiHIOIOTH
TPEMNEJIOM YH 1HIIOI0 aKTUBHOIO MIHEPAJIbHOIO 100ABKOIO.

[IInak B3aeMojie 3 TIAPOKCHAOM KaJbIil0 1 YTBOPIOE TIAPOCHUIIIKATH Ta
riipoaitoMiHaTi Kayibllito. ToMy HE3HaAYHHM BMICT y HUIAKOTOPTIAHALIEMEHTHOMY
kameHi Ca(OH), miaBuiye fioro CTIHKICTh y M'sIKiH 1 cynb(aTHIA BOJII MOPIBHSIHO 13
3BHYAWHUM MOPTIAHIAIIEMEHTOM.

HInakomopTaaHALIEMEHT MiJ Yac TBEPAIHHS BUIUILE TEIUIOTH y 2...2,5 pasu
MEHIIE, HDK 3BUYAHUN, TOMY € CEHC BHUKOPHUCTOBYBaTHM HOTo Ajisi OE€TOHYBaHHS
MAaCUBHUX KOHCTpPYyKLii. Ha BiMiHY Bi MyII0OTAaHOBOIO IIJTAKOTIOPTIAHAIIEMEHT Ma€e
MEHIIy BOIOMOTpeOy, BHIIY MOBITPO- 1 MOPO3OCTIHKICTh, a TOMY WOTO MOKHA
BUKOPHCTOBYBATH VISl 3BEJICHHS HA3EMHUX, MI3EMHUX 1 MIIBOAHUX YaCTHH CITOPYI.
Mapxku nurakonoptianainementy — 300, 400 1 500. Bin ma 15...20 % nemeBmmii, HixK
3BUYANHMM, ajieé HEJAOJIKOM HOro € TMOBUIbHE TBEPHAIHHS Y MOYATKOBUH Tepiof 1
OCOOJIMBO MpU  MIHYCOBUX  Temmeparypax. Tomy  OUIbII  pailiOHAJIbHO
BUKOPUCTOBYBAaTH UIUIAKOTOPTIAHALIEMEHT JUIi BHUPOOIB, IO TBEPAHYTh IpPHU
TEIJIOBOJIOTICHIM 00pOOIIl y MponaproBajIbHUX KaMepax

LllsuoxomeepOonyuuii  wnaKonopmianoyemenm Ma€ B CKIaAl KIIHKEPY
C3S+C3A Ounblie, HIX 3BUYAMHUN MITAKONOPTIAHALEMEHT, KUIbKICTh IIJIAKy — HE
6inbire 50 %, TOHKiCTh ToMeny — 350...450 M%/kr. 3a Tpu 100K TBEepAiHHS HaGyBae
MitHicTh Ha ctuck 20 MIla, na surun — 3,5 MIla.

Cynvpamocmitikuii  wiiaKonopmianoyemenm Mae OOMEXEHHS Y  CKJIail
kiHkepy: C3A<8 %. Moro 3acTocOBYIOTh i BHTOTOBICHHS KOHCTPYKIH, IO
3a3HAIOTh J1i Cynb(haTHOI arpecii.

4 7.11 CHELIAJIBHI HEMEHTH

I unozemucmuti  yemenm — IIBUAKOTBEPJHYYA TipaBiiyHa B sKyua
PEUYOBHMHA, SIKa CKJIAJIA€ThCS 3 HU3bKO OCHOBHHMX aJIFOMIHATIB KaJIbIIIIO.

CupoBHHOIO IS LIBOTO ILIEMEHTY € BamHsIKd 1 OOKCUTH. MiHepanoriyHui
cxiang: CaO-Al,O; CaO-2AL,05; 2Ca0O-Si0,, 2Ca0O-Al,05SiO,. TemioBuaineHHs
TVIMHO3EMUCTOTO IEMEHTY B 1,5 pa3u BuIllE, HDK MNOPTIAHIIEMEHTY, TOMY HOro
MOXHa 3aCTOCOBYBAaTH JUIsi 3UMOBOTO OETOHYBaHHS; HE PEKOMCHIYETHCS IS
OE€TOHYBaHHS MAaCHUBHUX KOHCTPYKIIM Yy JITHIM MepioJ, a TaKOX KOHCTPYKIIH, 110
MiIaI0Th TETUIOBOJIOTICHIN 1 TeroBiil 00poo6mi. Komip 1boro memMeHnty — Bija cipo-
3€JICHOTO JI0 YOPHOIO, CEpPeaHs IIUIbHICTh y cunkomy crani — 1000...1300 KF/Ms,
BojonoTpeda — 23...28 %. cTpokH, TyXKaBIHHSI — IMMOYATOK HE paHimie sk 3a 30 xB. 1
KiHEeI[b HE Ti3HIme sSK 3a 12 Toh. MiCis TMOoYaTKy 3aMilllyBaHHS. 3a CTPOKaMu
TY)KaBIHHS TJIMHO3EMUCTUH IIEMEHT TyK€ 3pYUHUH JJIsi BUTOTOBJICHHS BUPOOIB, TOMY
110 BiH € IIBUIKOTYXaBitouuM. CTPOKH Ty>KaBIHHS MOXHA PETYJIIOBAaTH J0OaBKaMu —
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npuckoptoBauamu — Ca(OH),; Na,COs; Na,SO; CaSO, uyum pgobGaBkamu —
cnioBibHIOBauamMu — NaC{, HC{, CaCt,, 6ypa, riuepus, mrykop. Mapku — 400, 500,
600 — BHM3HAuUalOTH 3a MIIHICTIO HA CTHCK 3pa3KiB-KyOWKIB 13 cTopoHoio 70,7 MM
yepe3 TpU J00W TBEPIIHHS. 3aTBEPIIMN TIMHO3EMHUCTUH LIEMEHT Ma€ BUCOKY
CTIHKICTh Y MiHEpaJII30BaHUX BOJIaX, CYIb()AaTOCTIMKICTh, MiBUILECHY Y TOPIBHIHHI 13
3BUYAWHUM TOPTIAHIIIEMEHTOM CTIHKICTh N0 il BYIJICKUCIUX BOJ, CIIA0KHX
pPO3YMHIB, HEOPTaHIYHMX KHUCIOT, TPYHTOBHUX Ta MPOMHCIOBUX BOJ, OaraThox
OpraHIYHUX KHUCJOT (MOJIOYHOI, $0JIYy4YHOI, MYypalIdHOi Ta 1H.), TBAapUHHUX Ta
POCIIMHHUX Mace, peHoiy. Alie ciijl BpaxOBYyBaTH, 110 TAKUH IIEMEHTI HECTIAKUI 10
1T TyTiB Ta KOHIIEHTPOBAHUX HEOPTaHIYHUX KHUCIIOT.

Pi3HOBHJ TIMHO3EMHCTOTO — BUCOKO2IUHOIEMUCUL YeMeHm, IO MICTUTh
72..75 % A1,03 1 22...25 % CaO, mae Bucoky BorHetpuBkictb (1750 °C) 1 Tomy
HOTr0 MO’KHA BUKOPUCTOBYBATH JJIsI BATOTOBJICHHS (PyTEepyBaJIbHUX BUPOOIB.

['MuHO3eMHCTI TEMEHTH YI'STepO-BIIECTEPO JOPOXKYl 32  3BUYANHHIMA
MOPTJIAH/LIEMEHT, TOMY 1X 3aCTOCOBYIOTh TUIbKU TOJi, KOJW iXHI I[IHHI BJIACTHUBOCTI
BUKOPUCTOBYIOTHCS ~ HAWMOBHIIIE:  JUISI  BUTOTOBIICHHS  IIBUAKOTBEPIHYYHX.
0COOJIMBO B 3UMOBHUX YMOBaxX, O€TOHIB; NPHU aBapiilHO-BIAHOBIIIOBAIBHUX pPOOOTax;
JUIsi OETOHIB 3 BUCOKMMH BHUMOTAaMH IIOJO MOPO3OCTIMKOCTI Ta IEPEMIHHOIO
3BOJIOKCHHSI 1 BHCHXaHHS, Jii XIMIYHO-arpECMBHHMX BOJ; JUJII BUTOTOBJICHHS
KAPOCTIMKUX BUPOOIB.

Booonenponuknuii  poswupnuii  yemenm — —  IIBUAKOTYKaBlloua  Ta
IIBUAKOTBEPAHYYA TiIpaBiidHa B'ShHKyda pPEUOBHHA, SKY OACPKYIOTH TIOMEIOM
70...76 % rmunozemuctoro mementy, 20..22 % wnamiBBognoro rincy i 10..11 %
BHCOKOOCHOBHOTO ajrominaty Kaibilito 4Ca0-Af,O3-H,0.

[TouaTok Ty>aBiHHS — HE paHillle K 3a 4 XB., KIHEIlb — HE mi3Hime sk 3a 10 XxB.
3 TIOYATKY 3aMILyBaHHS BOJIO0. Po3mMproeThes ieMeHT y Mexax 4...5 % BHacmiaok
YTBOPEHHS TIpOCYIb(POATIOMIHATY KAJIbLIIIO.

BukopHCTOBYIOTh TaKUM LEMEHT ISl T1PO130JIALliil TyHENIB, CTOBOYpIB IIAXT,
y O1A3€MHOMY Ta MiABOJHOMY O€TOHYBaHHI, IPX CTBOPEHHI BOJIOHENPOHUKHUX IIIBIB,
ajie B yCiX BHIIQJIKax yMOB €KCIUTyartailii temmeparypa mae Oytu Buiiow 3a 0°C,
TOMY 110 TaKUH IIEMEHT Ma€ 3HUKEHY MOPO30CTIMKICTb.

Booonenponuxnuii  6e3ycadounuti  yemenm — IIBHJIKOTY)Kapioua Ta
IIBUJKOTBEPAHYYa PEUYOBHUHA, SAKY OJEPKYIOTh 3MINTYBaHHSM TJIMHO3EMHUCTOTO
IIEMEHTY, HAIBBOJHOTO TIINCY 1 TameHoro BaHHa. [loyaTok Ty>KaBiHHS — HE paHiIle
gk 3a 1 XB., a KIHEI[b — HE Mi3HIIE 5K 3a 5 XB. BUKOPUCTOBYIOTH ISl T1APOI30JISIIIiT
M136MHHUX CIIOPY.

lincoenunozemucmuti  po3wupHuii  yemenm  OJEPXKYIOTh TOMEJIOM UM
3MIITYBaHHSIM MICJIsl OMEPEIHBOTO MOIPIOHEHHS] BUCOKOTJIMHO3EMUCTOTO MIJIAKy YU
kiiHkepy (70 %) 1 npupoaHoro nBoBogHoro rimncy (30 %). [loyatok TyXaBiHHSA — HE
panime sk 3a 20 XB., KiHep — He Mi3HimEe sK 3a 4 roxa. Po3mmpenus, ske
B110yBa€eThCs TIIBKHU y Boi, — 0,1...0,7 % depe3 Tpu 106w 1 He Oinbine HIx 1 % yepes
28 n16. MitHICTh 3pa3KiB Ha CTUCK Yepe3 TpH 1oou — He meHtie Hixk 30 MIla.

3aCTOCOBYIOTH 1I€H IIEMEHT JJIsi BUTOTOBJICHHS! BOJOHETIPOHUKHHUX PO3YUHIB 1
O€TOHIB, JIs T1POI30JIAILIIT MiABATIB, MAXT, TPYO, I 3aMOHOJIIYYBaHHS CTHKIB.
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Hanpyoicysanvnuii  yemenm OAEPKYyHOTh CHUTBHUM moMenoMm 65..75 %
noptiasAneMeHTHoro kiminkepy, 13...20 % rmmao3emuctoro mementy Tta 1...10 %
JBOBOJHOTO TircCy. 3aCTOCOBYIOTH JJII BUTOTOBJICHHS TOMEPEIHBO HAMPYKCHHUX
3a11300€TOHHUX BHUPOOiIB. Y Tporeci mIporaproBaHHS 3alli300€TOHHUX BHUPOOIB,
CTaJieBa apMaTypa SKHUX HaTATHYTa B TMPOTWICKHUX HaMpsMKaxX, IEMEHT
PO3IIMPIOETHCS 1 CTBOPIOE B apMaTypi MonepeIHe HanpykeHHs. [logaTok TykaBiHHS
—gepes 2...5 XB., KIHeIb — uepe3 4...7 XB.

[Ticnst noOu TBepJiHHS TaKWUK IIEMEHT Ma€ MIIHICTh Ha CTHCK HE MEHII SK
15 MIla, a uepe3 28 ni6 tBepainua — 50 MlIla. BukopucroByroTh Horo mis
BUTOTOBJICHHS 3a1i300€TOHHUX KOHCTPYKIIM TIJBUINEHOI HECY4Yoi 3/IaTHOCTI 1
TPIMIMHOCTIMKOCTI I MIABOAHUX 1 MIA3EMHUX HAIMPHUX CIHOPYJ, CIIOPTUBHHUX
00'€KTIB, TOHKOCTIHHUX MPOCTOPOBUX KOHCTPYKIIiil.

4 7.12 TINICOUEMEHTHOIIYIOJAHOBI B'SIXK YUl

INncouementHonynonanoBi B'sokydl (I'LIIB) onepxyrooTs  3MilIyBaHHAM
50...70 % naniBBoAgHOTO rincy 1 15...25 % noprnanaueMenty 1a 10...25 % akTUBHOI
MIHEpaJIbHOI J100aBKM ([1aTOMIT, Tpemes, Omoka, BumaieHi riauHu Toimo). ['LIIB
Bunyckarotb Mapok 100 1 150. Bonu mBHIKO TBEpPAHYTh, MAalOTh BHCOKY
BoJIOCTiHiKicTh. MimHicTh O0eToHiB Ha ['T{[1B Ha cTtuck — 15...30 MIla. Yxe yepes nBi-
TPU TOJMHHM IMICII BUTOTOBJIEHHS O€TOHY MilHICTh AopiBHIOE 30...40 % MapodHOI.
['TI[IB 3acTtocoBylOTh JjIi BUTOTOBJIICHHS TIaHEJEH OCHOB IIJIOT, IIaHEJICeH
BHYTPIIIHIX CTIH, CaHITapHO-TEXHIYHMX KaOiH, BEHTHJIALIMHUX OJOKIB, CTIHOBOTO
KaMEHIO TOIIIO.

4 7.13 B'SI2)KYUYI ABTOKJIABHOI'O TBEPJIHHS

B'sKyul aBTOKJIABHOTO TBEPAIHHS MOKHA MOJIIUTH HA TaKl TPYNH: CUTIKAMHI,
BUT'OTOBJIEHI 3 CUPOBHHHOI CYMillli, III0 MICTUTh BallHO 1 KBapLIOBUW MICOK; ULIAKOSI,
BUTOTOBJIEHI 3 BHUKOPUCTAHHSAM METANYPriiHUX YA TAJIUBHUX [UIAKIB 5K
KPEMHE3EMHUCTOTO KOMITIOHEHTA; 30./1bHi, BUTOTOBJIIOBAHI 13 3aCTOCYBAHHSM 30JIH BiJ
CHAIFOBAaHHS BYT1JUISL, CIIAHIIB, TOpQy; B'sSXKydl, BUTOTOBJIIOBAHI 3 BUKOPUCTAHHSAM
810X00i8 XIMIUHOI Ta 2IipHUU0000Y6HOI npomuciosocmi. KoxkHe 3 IUX B'SHKyIHX
MICTUTh KPEMHE3EMUCTUI KOMIIOHEHT Ta BamHO. MOJKHa TaKOX BBOJMUTH J0OABKH,
10 PETYJIOIOTh CTPYKTYPOYTBOPEHHS.

TBepAiHHS aBTOKJIABHUX B'SDKy4YHMX BIJOYBA€THCS B CEPENOBHILI HACUYEHOI
BOAsHOI mapu mpu Temmeparypi 175..200 °C Ta BIANOBIAHOMY THCKY Mapu
0,8...1,6 MIIa y mpomucnoBux aBTokiaBax. BHaciminok B3aemoii okcuai CaO 1 Si0,
32 y4acTIO BOJU YTBOPIOIOTHCS TIIPOCHIIIKATH SIKI 3yMOBJIIOIOTH BHUCOKY MIIHICTh
aBTOKJIAaBHUX MaTepiaiB.

B'sokyul  aBTOKJIaBHOTO — TBEpPJIHHS — 3aCTOCOBYIOTH  JJIS  BHUTOTOBIJICHI
TEIUIOI30JIAIMIMHNX TTOPUCTUX HI3APIOBAaTHX OCTOHIB, a TaKOX JJIsi IIMUIBHUX
KOHCTPYKIIIHHUX MaTepiaiB.
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BI/IKOPI/ICTOBYIO‘-II/I HpOMI/ICJIOBl BII[XOI[I/I JJIA oe3 OEMCHTHHUX B H)I(y‘-II/IX MOXHa
CKOHOMMUWTH IIaJIMBHO- eHepFeTI/I‘{Hl pecypcu B O0JHOYaCHO BI/IleIYBaTI/I €KOJIOT1YHI
HpO6JICMI/I 3aXHUCTY HABKOJIHITHBOT'O CCPCAOBUIIIA

d 7.14 IVIAKOJIY KHI B'SI)KYUI

[nakomy>Hi B'SDKy4dl  OJEpPXKYIOTh Ha OCHOBI TOHKO  TIOMEJIEHOTO
IpaHyJbOBAHOTO JIOMEHHOTO IIIAKy 1 JYXHOTO KOMIIOHEHTa — CIOJIYK JIy>KHHX
MeTaliB HaTpilo abo kamio. J[0 Jy)XKHUX KOMIIOHEHTIB Halle)KaTh COJOIOTAIlIHA
CyMilll — CYNYTHIM TPOIYKT BHUPOOHWIITBA TJIMHO3EMY i3 He(dEeIiHIB 1 CIEHITIB;
COJONY’)KHUN TIIaB — TMPOIYKT KalpoJaKTaHOBOTO BHPOOHHUIITBA; PIAKI JIyKHI
BIIXOM (PEHONTBHOTO BUPOOHUIITBA; CYMIII IIKOTO HATpPy 1 igkoro kamito; GTopua
HaTpio — BiaxXig cynepdocdaTHOro BUPOOHUIITBA;, METAJIICUIIIKAT HATPIIO — CYIyTHIM
MPOJIYKT BUPOOHHUIITBA JBOOKCHUIY THUTaHy 1 TJIMHO3EMY; MW €IeKTpOIILTPIB
KJIIHKEPOBUITAIIOBAIBHUX M€Y IIEMEHTHUX 3aBOJIIB; JY>KHI BIIXOAU IIEJIOJIO3HO-
nanepoBOi MPOMUCIOBOCTI TOLIO.

[TouaTok Ty>kaBiHHS IIMX B'SKYy4UX — HE paHiiie sk yepe3 30 XB., KIHEIb — BiJl
2 no 5 rox. I'pamwms mirmHOcTi Ha cTEicK — 20...120 MIla, mmakomyHi B'soKydi
3aCTOCOBYIOTh B3HWMKY: Jy’KHI KOMIIOHEHTH BHKOHYIOTH POJb MPOTHUMOPO3HOT
00aBKHU.

# 7.15 TPAHCIIOPTYBAHHS TA 35EPITAHHSA IEMEHTIB

Bupobiennii Ha 3aBoji IIEMEHT BiIBAaHTAXKYIOTh JIS TPAHCIOPTYBAHHS [0
MICIIS 3aCTOCYBaHHS MAPTISIMU, PO3MIP SKHX 3aJICKUTh BiJ] MOTY>KHOCTI 3aBoy. JlJis
TPAaHCIIOPTYBAaHHS  HACUIIOM  BUKOPUCTOBYIOTH  ITHEBMOTPAHCIOPT, BaroHU-
[IEMEHTOBO3H, IUCTEPHU, KOHTEHHEPH, aBTO IIEMEHTOBO3H; iX TaKOX YMAaKOBYIOTH 1
TPAHCTIOPTYIOTh Y MarepoBHX, Millkax. Ha 1IeMeHT BHIa€ThCs MacmopT 32 HOMEPOM,
Jie 3a3HaY€HO Ha3BY 3aBOJly, J1aTy BiJIBAHTAXXEHHsI, HOMEP MapTii, KUIbKICTh BaroHiB,
Ha3BY IIEMEHTY, HOPMaJbHY TYCTOTY, aKTUBHICTb.

[lemeHT 30epiratoTb OKpEMO 3a MapKkaMH 1 BUJAaMU B 3aKpUTUX CKJIaax,
CHWJIOCHUX OyHKepax. 3MIIIYyBaTH LIEMEHT PI3HUX BUIB 1 Mapok 3aboponserbes. [l
yac TPAHCIOPTYBAHHS 1 30€piraHHs LIEMEHT MOTPIOHO 3axuIlaTH Bif [ii BOJIOTH.
Axmo moTpiOHO BU3HAYMTH SIKICTh IIEMEHTY, BIIOMparOTh NpoOy macor 20 kr i
HAIPaBJISIOTh B TaOOPATOPIIO JJIsi BUPOOYBaHHS.

Yac 30epiraHHs OOMEXEHHUH TOMY, IO BHACHIJIOK TMOTJIMHAHHS BOJIOTH 13
NOBITPS  BiAOYBAa€ThCA 3HIDKCHHS aKTHBHOCTI. Yepe3 Tpu Micsami 30epiraHHs
aKTUBHICTh 3HMXKYEThCA Ha 20 %, yepe3 6 micsiiB — Ha 30 %, yepes pik — Ha 40 %.
ToHKOMeTeH1 Ta MBUAKOTBEPAHYYI [IEMEHTH MIBHUIIIE BTPAYalOTh CBOIO aKTUBHICTb.

BigHOBIIOIOT aKTUBHICTH 3JIEKAHUX IIEMEHTIB JOJATKOBUM momesnoM. Kpim
CTaHJAPTHUX METOJIB OI[IHKM aKTHUBHOCTI IIEMEHTIB 1HOJl 3aCTOCOBYIOTh OPIEHTOBHI
NPUMITUBHI Bi3yallbHI METOAM, HAMPHUKIIAJ CTUCKYIOTh Y JAOJIOHI LIEMEHT, 1 SKILO BIH
HIiCIsl PO3TYJIEHHS KyJiaka HE TPYJIKYETHCS, a PO3CHUIIAETHCS, TO LIEMEHT CYTTEBO HE
BTPATUB aKTHBHOCTI; SKIIO K OKPEMi YaCTKH arperyioTh (IpyaKyrOThCs), TO [IEMEHT



byoisenvrne mamepianoznascmeo 145

BTPATUB aKTUBHICTB 1 CIIJl OIIHUTH MOXJIUBICTh HOTO BUKOPWUCTAHHS CTAaHIAPTHUM
METOIOM.

4 7.16 CYYACHI MIHEPAJIbHI B’SI2KYYl PEHOBUHUA

Bunaxing y 1957 pomi MeTojny BHUTOTOBJICHHS TIOPOIIKIB, 3JaTHUX JI0
peoucnepeayii, Ta BIPOBaHKEHHS HOTO y MPOMUCIIOBE BUPOOHHUIITBO, BIAKPUIIO HOBI
AKICHI Ta €KOHOMIYHI TIEPCIIEKTUBH PO3BUTKY III€ OMAHIET Taly3l BHUPOOHHUIITBA
OyIiBeIbHUX MaTepialiB — Cyxux OyAiBeJbHHX cyMime. HacnmigkoMm MIBHAKOTO
CTAHOBJICHHsSI BUPOOHMYOI Ta HAYKOBO-TEXHIYHOI 0a3u Ii€i ramy3i OyJo CTBOPECHHS
MPAKTUYHO HEOOMEKEHOTO CIEKTPa BUCOKOS(PEKTUBHUX OYyAI1BETLHUX PO3UYHUHIB - BiJ
MypyBaHHS CTiH 1 ONOPS/KEHHs OyiBelb [0 TOKPUTTS aBTOMaricrpaied Ta
CIOPY/IKEHHSI POMHUCIIOBUX 00'€KTIB.

Ha crorogni cyxi cymimi MTpakTAYHO BWTICHWIHA ,,MOKpe” BHUPOOHHUIITBO
pPO3YMHIB. YHIKQJIbHI BJIACTHBOCTI 1 IIMHPOKWNA ACOPTHUMEHT CYXUX CyMimen
JT03BOJISIIOTH BUKOPUCTOBYBATH 1X TIPH BUKOHAHHI BCIX BHIIB OyIiBeTbHUX POOIT (03-
NOOJICHHS, TEIJIO30JIALS, T1APOI30JIALis, BIJHOBIEHHS TOIIO) Yy KUTJIOBOMY,
MIPOMHUCIIOBOMY 1 cHeliaibHOMY OYIIBHUIITBI (YIOPSHKEHHS BUCOKOMIIIHUX JJIOT,
BIIHOBJICHHSI a€POJIPOMHOI0 IMOKPHUTTS, T1APOI130JIAIIIS CIIOPY/I TOIIIO).

Pozunnn 1 OeTroHM 13 cCyxuX OyIiBENbHUX CyMIIIEH, TMOPIBHAHO 3
TpaJMIIITHUMU, MalOTh PsiJi TepeBar, a caMe: MIHIMYM OIeparliil ajs nepeBeAcHHs
CyXuxX cyMilieil B pobounii cTaH (3aMilllyBaHHS BOJOI0); 3HIDKEHHS Ha S...7 %
BIJIXOJIIB PO3YMHY 32 PAXyHOK 3aCTOCYBAaHHS IJIACTU(DIKYIOUHMX 1 BOJOYTPUMYIOUUX
JIOMIIIOK; CTa0UIBHICTh TMOKA3HUKIB CYXMX CyMIIllIed 1 pO34YMHIB Ha iX OCHOBI B
pe3ynbTaTi TOYHOTO JI03yBaHHS KOMIIOHEHTIB 1 €(QEeKTHUBHOCTI 3MIUIyBaHHS;
NIJBUILIEHHS Mpane3natHocTi B 1,5...3 pa3u 3a paxyHOK MOKpAILEHHS TUIACTUYHUX
SAKOCTEH pO3YMHHHUX cyMimeit 1 mexanizarii poOit; 3menmenns Ha 10..15 %
TPAHCHOPTHUX BUTPAT 1 MiJIBUILIEHHS SIKOCT1 POOIT.

Cyxi 6yoigenvbHi cymiwii — 1€ TIOPOIIKONO/1I0HI KOMITO3UIIIi, 1110 CKIaAal0ThCs
13 MiHepanbHOi a00 oOpraHiyHoi B'SDKY4Oi pEYOBMHM, HAMOBHIOBAYiB  Ta
3allOBHIOBAYiB, J100aBOK, SKI BHUTOTOBJISIOTH y 3aBOJCHKMX yMoBax. Ha wicii
MPOBEJEHHS POOIT CyXl CyMIIN 3MIIIYIOTh 3 BOJOI IO OTPUMaHHS OyiBEIHLHOTO
PO3YHHY 3a7]aHO0T KOHCUCTEHIII].

ACOPTHUMEHT TPOAYKIlli € MPaKTUYHO HEOOMEKEHUM — OETOHHU, MypyBajbHI
pO3UMHM, IITYKaTypKd, KJjei, IINaTidiBK{, MiJIOoTd, 10  3JaTHI  JI0
CaMOBUPIBHIOBaHHSI.

CrewniajibHi BJACTUBOCTI CyXHUX OYyIBENbHUX CyMIIIEH BU3HAYAIOTHCS IXHIMU
rajiy3sMl 3aCTOCYBaHHA (MOpPO3OCTIMKICTh, TiApOPOOHICTh, TEPMOCTIHKICTD,
aaresiiiHi BiacTHBOCTI). ['apaHTOBaHa SKICTh CyXOi cyMimIl 3a0e3meuyeThes 3a
paxyHOK BHCOKOi TEXHOJOTIYHOCTI 3aBOJICBKHX IIPOIECIB Ta CYYaCHHM pPIBHEM
OyIiBEIbHOT XiMil.

CBiTOBHI JTOCBIiX 3aCTOCYBAHHS CYyXHUX 6YH1BGHBHHX CyMlH_IeI/I CBITYUTH TIPO
iXHIO BHCOKY €(EKTHUBHICTh 1 TEpeBard IMOPIBHAHO 3 TPAAUIIIMHUMH METOJIaMU
MPOBENICHHS POOIT, a came: IMiABUIIECHHS MPOIYyKTUBHOCTI Tpairi B 1,5...5 pazis
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3aJICKHO Bl BUIY pOOIT, 3HUKEHHS MaTEP1aJOMICTKOCTI MOPIBHSHO 3 TPAAUIIIHHUMHU
TexHojoriaMu y 3...10, cTabUIBbHICTD CKIIQJIIB, IO TapaHTyE OTPUMAaHHS MaTepialliB 13
3aITAHUMU BJIACTUBOCTSIMH, 1, SIK HACIIJOK, IMIJABUIIEHHS SKOCTI OYyiBEIBHUX POOIT,
30UIBIICHHS TPHUBAJIOCTI 30epiraHHs 0e3 3MIHM BJIACTUBOCTEH, MOXKJIUBICTh
TPaHCIIOPTYBaHHs 1 30epiraHHs MpH BIT'€MHIM TeMIlepaTypi, a TaKOX 3HM)KCHHS
BUTPAT IMPH TPAHCIIOPTYBaHHI, 30€piraHHi Ta BAKOPUCTAHHI MaTepialiB.

BuxigHi mMaTepiasim MOXKHA TOETHATH B TaKi OCHOBHI TPYNH: MiHEpadbHI Ta
OpraHiyHi B'sDKydYl, HATIOBHIOBAUI 1 3alIOBHIOBAY1, I00aBKH.

Sk MmiHepanpHI B'sHKy4dl BUKOPHUCTOBYIOTH MOPTIAHALIEMEHT, B TOMY YHCII
OUMA Ta KONMHOPOBHUH, TIIMHO3EMHCTHH IIEMEHT, BOTHETPUBKHU IIEMEHT, TilICOBI
B'sDKY4l, BaIHO.

HanoBHroBaui Ta 3amoBHIOBaYl MOXYTh OyTH NpEACTaBIICHI SIK MPUPOTHUMHU
JTUCTIEPCHUMH, TaK 1 MEXaHIYHO-JIUCIIEPrOBAaHUMHU HEOPTaHIYHUMU Ta OPraHIYHUMU
pPEUYOBHHAMHU Pi3HOI CTPYKTYPH.

[IpupoaHi AUCHEPCHI PEYOBUHU — L€ IMIMHU (OEHTOHIT, KAOJIHIT), JOJOMIT,
omiakap0d (MapMypoBa MyKa), MapuamT (aMOppHUN KpEeMHE3eM), NIPHUPOAHA
30arayeHa Kpeia, KBapllOBHi MICOK, IKi MalOTh pO3MIp YaCTHHOK Bifg 2 10 640 MKM.

[IpupoaHi MexaHIYHO-AUCIEProBaHI PEYOBUHMU MPEACTABICHI  CIIOJOIO,
TaJbKOM, BEPMUKYIITOM, MEPIITOM, TUIOMOAIOHUM MEJIEHUM KBaplOM 13 pO3MIPOM
gactTiHOK Big 5 nmo 600 mxm. Jlo m[pUpOAHHX MEXaHIYHO-IUCIEPTOBAHHUX
BOJIOKHUCTHUX BIJHOCSITH a30€CT 3 JIOBKUHOIO BOJIOKOH 1,5...3,5 MM, 10 CHHTETUUHUX
BOJIOKHMCTHX — TOJIIMPOIIJICHOBI Ta IMOJIiaMiIH1 BOJIOKHA JOBXKHHOIO 6,5...7,5 MKM.

Y cyxux cyMimax, 0 TMpu3HA4YeHl [JJIs1 BIJHOBICHHS OCTOHHUX 1
3a11300€TOHHUX KOHCTPYKLIM, SIK 3alI0OBHIOBAY 3aCTOCOBYIOThH IMICKU OUIBII KPYIHOI
Gdpaxuii, a Takox Ap1IOHO3epHUCTHH 11e01Hb (Ppakiii 3...10 MMm.

OmHuM 3  OCHOBHUX KOMIIOHEHTIB CyXHMX CyMmilmied € J100aBKu —
BOJAOYTPUMYBAJIbHI, IJIACTU(IKATOPU, MIHOTACHUKHU, MITMEHTH, €MYJblraTopH,
PEryJaToOpHu TYy>KaBJeHHsI, r1/ipodo6i3aTopu, MOpPOyTBOPIOBaYi, CTaOLII3aTOPU Ta 1H.
B ckimamax cyxux cymimedl  HalOUIbIl  pO3MOBCIOMKEHI  JTOOABKU Y
MOPOIIKONOIIOHOMY CTaHI.

S mrMeHTH 3aCTOCOBYIOTh HEOPTaHIYHI PEUOBHUHH, 110 32 XIMIYHUM CKJIAJ0M
€ OKCHJIaMU TUTaHy, PepyMy Ta XpoMy, a00 COJISIMU, HATTPUKJIIA, 3aT13HY Ja3yp.

3amupanvui cymiwi TPEACTABICHI TEKOPATUBHUMU KOJbOPOBUMH CyMIllIaMU
(BiZOMHMHU SIK ¢hyeu), O BUKOPUCTOBYIOTH JIJIsl 30BHIIIHIX 1 BHYTPIIIHIX POOIT MpHU
3aIIOBHEHHI IIBIB MIXK IUIMTKAMH Ha BEPTUKAIBHUX Ta TOPU3OHTAIILHUX IMOBEPXHSIX 3
METOI0 HaJJaHHs 3aKIHYEHOTO JIEKOPATUBHOTO BUTJISAY OOJIHUIFOBAHHIO.

[{i marepianu TOBMHHI TaKOX CHOPUWMATH YACTUHY HaIpPY>KEHb, IO
BUHUKAIOTh HA YCId MOBEPXHI MOKPUTTS, 3aXMILATH KOHCTPYKIII BiJ MEXaHIYHUX
MOIIKOKeHb Ta IPOHUKHEHHS BOAM, MAaTH JOOpPY aAre3iro J0 yCiX YacTHWH IUJIUTKH,
HU3bKY YCaJKy, JOCTATHIO €JIaCTUYHICTh, TPIIIUHOCTIHKICTD, OIIpP CTUPAHHIO, YIAPHY
MILIHICTh T4 HU3bKE KaMIsIpHE BCMOKTYBAHHS.

Tlonimepminepanvri wimykamypku 3a3BUYail MOJUIAIOTh Ha JB1 TPYNH:
IIEMEHTHI1 Ta T1ICOMICTKI.
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IlemenTHi (200 LEMEHTOMICTKI) IITYKAaTypKH MpH3HAYEHI A 03700JICHHS
dacamiB 1 CKIAAAOTHCS 13 LIEMEHTY, BallHA, HAMOBHIOBAYIB (KBapIlOBOTO MICKY 1
Oimux KapOOHATIB), TMOJIMEPHOIO KOMIIOHEHTA, VYIOBUIBHIOBAUiB TY)KaBIHHS,
BOJOYTPUMYBAJIBHHX Ta PEOJOTIYHUX J00ABOK, a MPU HEOOXITHOCTI, 1 apMyIOUYUX
matepianiB. KapOoHaTHi HamoBHIOBaYl (MapMypoBHUil IpiOHAK a00 BamHIK) MOXHA
3aCTOCOBYBATH JOJATKOBO a00 3aMiCTh KBapIOBUX TiCKiB. [ligBUIIEHHS BMICTY
[IEMEHTY B CKJIaJll BAaITHSHO-LIIEMEHTHOT'O PO3UYUHY O0YMOBIIIOE BUCOKY MIIHICTh MPHU
CTHCKY, YIapHY MIILHICTh, BOJI03aXUCHI BJIACTUBOCTI, ajie¢ MPU3BOJIUTH 10 YTBOPCHHS
TPIIIMH BHACIIJIOK OPCTKOCTI PO3YMHY. 3 MIJABUIICHHSM BMICTY TallleHOTO BallHa
MOJIIMIIYIOTHCS TEXHOJIOT14HI BIACTUBOCTI.

exopamueni wmykamypxu — 11€¢ TOBCTOILIAPOBE MOKPUTTS, SIKE Ma€ BU3HAUCHY
cTtpyktypy. CTpykTypa 3aleXuTh Big TuIy, po3Mmipy 1 (opmu HamoBHIOBaua
(3amoBHIOBaYa), TEXHOJOTIYHOIO MPHUIOMY HAHECEHHS 1 BUIY 3aCTOCOBYBAHOTO
IHCTpyMEHTY. BOHHM mMOCTaualoTbes y BHUIISIAI CyXUX CyMiled abo TOTOBHUMH [0
3aCTOCYBaHHA. JIeKOpaTWBHI aKpWIIO-JIATEKCHI IITYKATypKU BUKOPHCTOBYIOTHCS B
SAKOCTI (PIHIIIHOTO TMOKPHUTTS Ha ¢acanax Ta iHTep'epax. [CHYIOTH pi3HI THIIHN QaKTypH
(puc. 7.16), sKi MarOTh Yy CBOEMY CKJIaJl 3epHa Pi3HOI (pakiii IS OTpUMaHHSI
mamtoHky. lltykarypku ToHyroThcsi Ounbini HiXK y 800 BIATIHKIB, Ta 3aBISKU
BUKOPHCTAHHS BUCOKOSAKICHUX KOJIOPAHTIB HE BUTOPAIOTh Ha MPOTSA31 €KCIUTyaTallii.

Puc. 7.16. Tunu
(bakTypu akKpUIOBUX
HITYKaTypOK:

a — Kopoif; 0 — mryoa;

B — BUIbHUI BUOIp TUILY
bakTypu.

0)

Cymiww Ona  00pu3zky TpHU3HAYeHA JUIsi OTPUMAaHHA  PIBHOMIPHOTO
3aKpIIUISIOYOTO 1Iapy, KU Mae Oyt cosiecTiikuM. Mloro BUKOHYIOTh Ha OBEPXHI
y BUIJISIIL CITKH, 10 TOKpHBa€ He MeHI /0 % miIoii TOBIIMHOIO S MM.
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Lincomicmki  wmykamypku TpU3HAYEH] JJI1  O3700JEHHS BHYTPIIIHIX
MOBEPXOHb TMpHUMIilIeHb. BOHM ckiamalThCs 13 TINCy, BalHa, HAIMOBHIOBAYIB,
YIOBUIBHIOBAUIB TY>KaBiHHS, MOJIIMEPY Ta BOJAOYTPUMYBAJIbHOI JTI0OABKH. 3a€KHO
BiI TUNY 1 KUIBKOCTI KOMIIOHEHTIB PO3PI3HAIOTH TIICOIIIIAHI, TIMCOBAMHAHI abo
BaIHSHO-TINCOBI cyMitni. OCHOBHUMHU IepeBaraMu TINCOMICTKUX CYMIIIeH € BUCOKA
MIIHICTh 1 TBEPIICTh, MIBHUAKICTh TY>KaBIHHS, IO PETYIIOEThCS BUKOPHCTAHHSIM
Nn00aBOK, BIJHOCHO HH3bKa TGHJIOHpOBiI[HiCTB (€ BaXXJIMBOIO ISt MTYKaTypoK Ta
FlHCOKapTOHHI/IX TUTUT), HU3BbKA 3ByKOHpOB1I[HICTI> BHCOKA MApONPOHUKHICTH, A00pa
XiMIYHA CTIMKICTh 1 BOTHECTIMKICTh, HEBHCOKA BapTICTL OCHOBHMM HEIOTIKOM €
HU3bKa BOJOCTIHKICTh, a TaK0XX HEMOJIMBICTh CIIJIBHOI POOOTH 3 OCHOBOIO, IO
MICTHUTb T1PaBIiYHY B'SKYyYy PEUOBUHY.

[lepeBaraMu TINCOMICTKMX CyMimied 13 TMOJIMEpPHUMH J0OaBKaMH €
MIJBUIICHHS BOJOCTIMKOCTI, 30UIBIIEHHS ajare3ii A0 PI3HUX OCHOB, ITIBUIIEHHS
MILIHOCTI, ONOPY CTHPAHHIO, 1e()OPMATUBHOCTI, YIOBUIBHEHHS! CTPOKIB Ty KaBJICHHS.
Yacto mnoBepxHs, OIITYKAaTypeHa TINCOMICTKUMHU CyMIIIAMH, € TOTOBOK s
dbapOyBaHHs Ta OOKJelOBaHHsS mmaiepaMu. [IOpiBHSHO 13 IEMEHTHO-MIIAHUMU
IITYKaTypKaMH, TirncoBi MaroTh Mermry sutpary (10 kr Ha 1 M° mpH TOBHWMHI mapy
10 mm).

Cymiwi Ona nionoe ma cmsdcok. Y cydacHuX OyAIBISAX 1 copydax Miajiora
MPEICTaBICHa TOPU3OHTAIBHOIO 0AaraTomapoBOl0 KOHCTPYKIIEI0, KOXKHHUM map sIKO1
Ma€ CBOE BU3HA4YeHE (PYHKI[IOHAJIbHE MPU3HAUYEHHA. L[ KOHCTPYKIIisl CKIagaeThes 13
OCHOBH, MIAKIAIAILHOTO  Iapy, 3BYKOI3OJAIIl,  TEIUIOI30JIAIi,  CTSXKKH,
TiApO130JIAIi, TPYHTOBKMA Ta BEPXHBOTO MIApy MOKPUTTA. [liayorun moBUHHI MaTH
BHUCOKI TOKAa3HUKH SKOCTI 3a MIIHICTIO, J€(POPMATHUBHICTIO, 3HOCOCTIMKICTIO,
TPIIMHOCTIUKICTIO, KOPO31MHOI CTIMKICTIO Ta AEKOpaTUBHICTIO. KoMIuiekcoM Takux
BJIACTUBOCTEH BIAPI3HAIOTHCS HAJIMBHI TIJIOTH, OTPUMAaHI 3 BUKOPUCTAHHSIM
MOJTIMEPHHUX B'SDKYYHX PEYOBHH.

Ax MiHepasibHI B'sKydl MaTepiad BUKOPUCTOBYIOTh MMOPTIAHILUEMEHT,
BUCOKOQJIIOMIHATHUNA I1[EMEHT, TIIC, AaHTIAPUTOBUN IIEMEHT. 3aloOBHIOBAYEM €
KBapILIOBHUI MICOK 13 MaKCUMaJIbHUM po3MipoM 3epeH A0 0,4 MM, HaOBHIOBAaYaMH —
Kap§0HaTHi nmopoiu ado 30J1a-BUHECEHHS.

IE HIKABO

. Y 1824 poui anrmiens Jlxo3zed AcnaiH 3anaTeHTyBaB LIEMEHT. B patyur
micrta Jlinca, ge BiH HapoauBces € Hamuc “‘BuHaxin 1eMeHTy 3poOuB BeCh CBIT HOTO
oopxxaukom”. JloBro Jlxoszed AcmmiH nmymaB, sSK #Oro Ha3BaTH 1 BUPIIINB
BUKOPHUCTATH HA3BY MICIIS, JIe T00YBaJIM MPUPOTHUNA KaMiHb CIPOTO KOJIhOPY — MICTO
B Anrmii Iloptnann. Pociiicekuit BueHuii €rop YemieB B 1825 pori He3anexHO Bij
aHTJIII BUHAMILIOB TaKy K B SXKy4y PEUOBUHY.

.. [lepmmit gocmiauB saxocTi TiapaBmiyHoro BamHa J[>xoH CwmiT 1y 1756 porti
BUKOPHUCTAB HOTO 1t OyIIBHUIITBA MOPCHKOTO Masika y M. EficoH.
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... [Ipotarom 1812-1813 pp. Jlroec Bimar gocnimkyBaB IITydHE TiIpaBiiuHe
BarHO. Pi3HOBUA HATypaqpbHOTO TiIpaBIIYHOTO BamHa, OTpuMaHuil JlxenmMcom
[Tapkepom y 1796p B Anrmii, Oyio Ha3BaHO PUMCHKUM IIeMEeHTOM. [lopTianaiemMent
HaOyB BEJIMKOI IONYJApHOCTI jumme tmicust 1850 p. Moro mupioMy 3acTOCYBaHHIO
COpUATIO BUHAWACHHA (paHIy3bkuM caliBHUKOM J[xxo3edom Monepom y 1867 p
apmoBaHoro 0etony. ¥ 1889 p. OyB 30ymoBanwmii epimii 06 TOHHUHN MICT.

... Ha mouarky 60-x pokiB Ha Oy/IiBEeJIbHUX MaWjgaH4YMKax 3axigHoi €Bpomu
BIIEpIIIC TIOYaJd BUKOPHUCTOBYBATHM CyXl IIEMEHTHI Cywmimi, MoaudikoBaHi
NOJIMEpHUMH  J0oOaBKaMu, 3JaTHUMU  JI0  peaucIiepraiii,  OTpUMaHUMH
BUCYIIIYBaHHSAM  CIICIllaJbHUX  BOJHUX  JUCIEPCIH  MOJIMEPIB  METOJ0M
PO3MUITIOBANIBHOTO CymniHHSA. [licns 3aminryBaHHSI 3 BOJOIO Taki MOPOIIKH MOXYTh
MEePEeXOIUTH Yy BUXIJTHUM CTaH BOJHMUX JUCIHEpCiid, 30epiralouv MpU IbOMY
npUTaMaHHl iM XapaKTEepUCTUKU Ta (PYHKUIi MOJIMEPHUX B'SXKy4MX PEYOBUH. 3
4acoM pO3BHUTOK OyAiBEIbHOI XIMii 3a0€3MeYuMB pPI3HOMAHITHICTb Ta pI3HE
npodiIOBaHHS CyXuUX OyaiBebHUX CyMilledl Ta J00aBOK, MNPUIAATHHUX JJIs iX
BUTOTOBJICHHS.

... JlitepaMu y TEXHOJIOT1I BUTOTOBJIEHHS CYyXUX CYMIIIEd € KOMIIaHli, 110
npencrabiaioTh kpainu Ckannunasii, ®PH, Asctpii (6111 90 % OyxmiBenbHUX Ta
100 % pemoHTHO-pecTaBpaliiiHuX pPOOIT BUKOHYIOTHCS 3 BUKOPUCTAHHSIM CYXHUX
cymimieit). HalikpynHimmumu BupoOHukamu cyxux cymimei € xkommnanii KNAUF,
SAKRET, ALFIX, OPTIROC, KEMA, HENKEL.

IMUTAHHSA JJ151 CAMOITIEPEBIPKH

. SIK oJ1ep>KyIOTh MOBITPSIHE BAIMHO?

SIK1 € BUM BaIHa, SIK iX OJEPKYIOTH 1 /1€ 3aCTOCOBYIOTh?

Sk onepxyroTh OyAiBETbHUN TINC?

Ha3BiTh OCHOBHI BIIACTHBOCTI Ta Tajly31 3aCTOCYBaHHSI Oy 11BEJIHHOTO TITICY.

[Ilo Take NOPTIAHALIEMEHT, 3 IKO1 CHPOBUHH MOT0 BUTOTOBJISIOTh?

SAxuii MiHepaloTiyHUN CKJIaJl MOPTIAHALIEMEHTHOTO KIITHKEpY?

SAki BIACTUBOCTI Ma€ TMOPTJIAHAIEMEHT, Ji€ BiH 3aCTOCOBYETHCS Yy

OyIIBHUIITBI1?

8. Has3itb  0cOOMMBOCTI  TBEpAIHHA  MOPTIAHALIEMEHTY Ta  KOpO3ii
NOPTIAAHALEMEHTHOTO KAMEHIO.

9. SIki pi3HOBUIU MOPTIAHIIEMEHTIB?

10. IlepemnivuiTh HA3BH CTEIIATHHUX [EMEHTIB.

11. SIxi BIaCTHBOCTI XapakTEPHI1 IJIs IIUIAKOTIOPTIIAH IIIEMEHTY?

12. o Take TIMHO3EMUCTUN TOPTIAAHAIIEMEHT, K1 HOTO BIACTHBOCTI?

13. Sk 306epiratoTh i TPAHCHOPTYIOTh HEMEHT?

14. IIlo € piAKUM CKJIOM, SIK1 HOTO BIACTUBOCTI 1 3aCTOCYBaHHSI B OY/IIBHUIITB1?

15.lloc HanexxuTh [0 Mar"e3lajbHUX B SOKYyuyux peuoBuH? Ha3BiTh ixHI
XapaKTEPH1 BIACTUBOCTI 1 raly3b 3aCTOCYBAHHS B OY/[IBHUIITBI.

NookowhE
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16.Bu3naute  Mapky MOPTJIAHJLEMEHTY, SKIIO  3pa3Ku-Oaloukud  Mpu
BUMNPOOOBYBAaHHI Ha BUTHMH 3PYHHYBAIMCH NPH HaBaHTaxeHHsX: 2400, 2500,
2550 H, a mpu BUnpoOoByBaHHI Ha CTUCK HaBaHTaxkeHHs aopiBHIoBaiHM 10000,
11000, 2000 H.

TECTI/I®

afTe BUINOBI/II HA NUTAHHA TECTIB

Vil. 1 (cuposurna)

|. Busnaure, sKy B'sSKydy peYOBHHY MOKHA BUTOTOBUTH 3 BAIHSKY, B SIKOMY
3HAXOUTHCS TIIMHU MeHIte 5 %7
1) rimc; 3) MOPTJIaHALIEMEHT;
2) TOBITPSIHE BAITHO; 4) riapaBiivyHE BAITHO.
I1. SAxy cupoBuHY NOTPIOHO BUKOPUCTATH HA IIEMEHTHOMY 3aBOJIi, 100 BUTOTOBUTHU
NOPTIAAHAIIEMEHTHUHN KIIIHKEP:
1) meprens; 3) BamHsK i3 BMiCTOM TIHHH 710 6 %0;
2) MarHeswr; 4) IOJIOMIT.
I1l.  [Ins oTpumaHHS KayCTHYHOIO JOJOMITY, HEOOXiJHa ripchka MOpoja, ska Mae
TaKy XiMI4Hy HOpMyITy:
1) MgCQOs. 2) MgCQO;-CaCOs . 3) CaSO, . 4)CaCO,.
V. Sxmo Bunanutu npupoAHuid TincoBuii kaminb mpu temmeparypi 800...1000 °C,
TO OTPUMAEMO:
1) ecTpux-Tirc; 3) BUCOKOMIIIHUH TiIIC;
2) OymiBeJIbHHUH TiIIC; 4) cymepriric.
V. TloBiTpsiHE BaITHO OACPKYETHCS MPU BUMTATTIOBAHHI:
1) mpUPOIHOTO TiMCOBOTO KAMEHIO;
2) BaITHSKIB 3 BMICTOM IJIMHH 110 6 %0;
3) BamHSKIB 3 BMiCTOM TJIMHH 10 6...20 %);

4) rpaHiry.

VI. Skuio BUMamOBaTH BaHSAKU 1 OOKCUTH TO OTPUMAEMO LIEMEHT:
1) rIMHO3eMHUCTHH; 3) 1uIaKOBUi;
2) TiapohoOHHMiIi; 4) IOpTIaH/IIIEMEHT.

VII. Tlpwu TemmoBiit 06poOIll MPUPOTHOTO TIICOBOTO KAMEHIO MPU TeMIepaTypi
110...160 °C otpumyemo:

1) OyaiBenbHUI TiIIC; 3) ecTpux-Tirc;

2) BUCOKOMIIIHHH TiIIC; 4) BHCOKO BHITAJFOBAHHIA TiIIC.
VIII. SIkmio BumanuT , a HOTIM ITOMOJIOTH BallHIK 3 BMICTOM riimHU OutbIne 20 % To
OTPUMAEMO:

1) moBiTpsiHE BAITHO; 3) MOpTIaH/IIEMEHT;

2) rigpaBiivHe BaIHoO; 4) TTIMHO3EMHUCTHI [IEMEHT.
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IX. Sxe B'Kyde OTpUMAaeMO TMpPH TMOMENl KIIHKepy, TiNCy 1 JIOMEHHOTO
IPaHyJIbOBAHOTO MIAKY:

1) rimcoIuIakoBHii IEMEHT;

2) UUIaKOMOPTIAH/IICMEHT;

3) BamHSIKOBOILIAKOBHIA.
X. OCHOBHOIO CHPOBHHOIO JUISI OTPUMAHHS PO3YMHHOTO CKJIA € '

1) kBapIOBHIi MTICOK i CO/A;

2) BaIHSAK 1 KBapIIOBHUH ITCOK;

3) MarHe3uT i KBapIoBUil MiCOK;

4) KBapIOBUH ITCOK 1 IIUIAK.

VIIl. 2. (6upobrnuymaeo)

[. YkaxiTh, KMl PI3HOBHU] MOPTIAHALIEMEHTY OTPUMAEMO, SIKIIIO TPHU MOMEJi
MOPTIAAHAIIEMEHTHOTO KIIHKEPY BBECTH MUJIOHA(T?

1) nnactudikoBaHUM; 2) rigpodoOHuii; 3) cynbhaToCTiHKu.
II. TIInactudikoBaHui MOPTIAAHIIEMEHT OTPUMAEMO, SAKIIO TMPU  TOMENI
MOPTIAHAIIEMEHTHOTO KIIHKEPY BBEIEMO:

1) nirnocynbdar B kinbkocTi 0,2 %;

2) munonadt 0,2 %);

3) acumoin 0,2 %;
III. SIxmio BamHO racuThcs Bo0O0 B KiJIbKOCTI 20 % Big Macu BalHa, TO BUXOIUTh:

1) rigpaTHe BamHO;  2) BalHSIHE MOJIOKO;  3) BaIHSHE TICTO.
IV. [Ipu momeni mopTIaHIIEMEHTHOTO KIIIHKEPY BBEIHU CYJb(ITHO-CITUPTOBY Oapy.
Ha3BiTh BUJ OTPUMAHOTO LIEMEHTY:

1) mmactudikoBaHHMIA; 2) rinpodhoOHuii; 3) cynabdaTocTiiiKuii;
V. SIkmo KiIbKICTH BOAM s raciHHs BamHa ckiamae /0 % Big Macu BalHa, TO
OTPUMAEMO:

1) rimpatHe BamHO(BAITHO-MTYIIOHKA);

2) BaIlHSHE TiCTO;

3) BalHsAHE MOJIOKO;

4) BamHO-KHIILJIKA;
VI. Sxmo kimiHKep NMOApiOHWTH 3 JBOBOJHHUM TiNCOM B KinmbkocTi 3,5 %, TO
YTBOPHUTHCS:

1) ecTpux-rirc;

2) TIMHO3EMHUCTHI IIEMEHT;

3) mOpTIIaHIIEMEHT;

4) bocharHuit 1eMeHT.
VII. Skuio BuxigHi KOMIIOHEHTH 3MIITYIOTh 3 KibKicTIO Boau 40 % Big macu cyxoi
PEYOBHHM, TO MOPTIAHIIIEMEHT BUTOTOBJISIFOTH CITOCOOOM:

1) cyxum; 2) MOKpHM,; 3) KOMOIHOBaHUM.
VIII. SIkmo mpu BUTOTOBIIEHI IIEMEHTY KIIIHKEP MEPEMEIIOI0Th 3 TITICOM 1 aKTHBHOO
MiHEpaJIbHOI 100aBKOIO B KiTbKOCTI 21...30 %, TO 01€pKYIOTh IIEMEHT:

1) my1oIaHOBHIA; 2) TaMIIOHAXHHUI; 3) riapodoOHHMiA.
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IX. TIlpm coinpHOMY  moMeni  MOPTJIAHALIEMEHTHOrOo  KJiHKepy  65...75
rimmHo3eMuctoro nementy 13...20, aBoBoHOTO Tincy 6...10 % oxepxyroTs:

1) HanpyKyBaJIbHUW [ICMEHT;

2) ttactu(hiKOBaHUN MOPTIAHALICMEHT;

3) JIy>)KHHIA IIEMEHT;

4) dbocharuuii ieMeHT.
X. Sxmo npu nomem 3mimata 70..76 rauHO3emucroro umementy, 20...22
HamiBBojHOTO rincy Ta 10...11 % BHCOKOOCHOBHOTO TiIPOAIOMIHATY KaJbIII0 TO
OJICPKUMO 1IEMEHT:

1) rMHO3eMHUCTHI PO3IIUPEHUI;

2) BOJOHENIPOHUKHHIA PO3IIHPCHUN;

3) HanpyXyBaJIbHHIA.

VIIl. 3. (6racmuseocmi)

[. Ins mpurotyBaHHsl TicTa 3 OyAIBEIBHOTO TINCY CTaHIAPTHOI KOHCUCTEHINT
NOTPiIOHO BOJIU:

1) 30...40 %,;

2) 50...70 %;

3) 28...32 %.
II. Cpoxu Ty>kaBiHHSI OyAIBEIBHOTO TINCY HOPMAJBHOTO TBEPJIHHS 3HAXOJSATHCA B
Mexax:

1) 6...20 xB;

2) 2...15 xB;

3) 4...25 xB.
II1. Cepenne pyitHiBHE HaBaHTaXXEHHS MPU BUITPOOYBAHHI TIICOBUX MOJIOBUHOK-
0aouok Ha cTHCK AopiBHIOE 48 kH? Bu3nauntu Mapky rincy:

1DT19; 2) I22; 3)TI5; 4) I'50.
IV. Ha3BiTh CTpOKH Ty>KaBIHHS KayCTUYHOTO MArHE3UTY:

1) 6...20 xB; 2) 20 xB...6 TO1I.; 3) 45 xB...10 ro.
V. CTpokHu Ty>KaBiHHA MOPTIAHIIEMEHTY 3HaXOITHCS B MEKaX:

1) 45 x8...10 rox.; 2) 6...20 xB; 3) 20 xB...6 TO/I.
VI. Hacumnna rycTrHa MOPTIaHIIEMEHTY 3HAXOUTHCS B TAKHX MEXKaXx:

1) 1300...1800 kr/m®  2) 1000...1300 kr/m®  3) 3000...3200 kr/nm’.
VIl. Cepenne pylHIBHE HaBaHTaXEHHS NpPH BUNPOOYBaHHI MOPTIAHALIEMEHTHHX
MOJIOBUHOK-0anmouok Ha cTtuck jopiBaHioe 100 KH. Busnauntu wMapky
MOPTJIAHALIEMEHTY 3a MIIHICTIO:

1) 400; 2) 100; 3) 1000; 4) 40.
VIII. Jnst BU3HaueHHs MapKy LEMEHTY 3a MIIHICTIO MOTPIOHO BUSHAUMTH:

1) cTpoku Ty)KaBiHHS;

2) TPaHHUIIIO MIITHOCTI HA CTHCK 1 3T'HH;

3) HaCHIIHY TYCTUHY;

4) Bo1OIOTPEOY IEMEHTY;
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IX. Jns BumpoOyBaHHS Ha MILHICT TINCYy, MOPTIAHIIEMEHTY BUTOTOBJISIOTH
eTaJIOHHI 3pa3Ku:

1) 40x40x160 mwm;

2) 40x40x100 mwm;

3) 20x20%30 MmM;
X. o o3Hauae Mapka IIEMEHTY 3a MilHIcTIO ,,400” ?

1) rpaHUI MIITHOCTI HA CTHCK €TaJOHHOTO 3pa3Kka Ha 28 JCHb;,

2) TpaHMIISI MIIIHOCTI Ha CTUCK €TAJIOHHOTO 3pa3ka Ha 7 JICHb;

3) rpaHUI MIIIHOCTI Ha 3TUH €TAJOHHOTO 3pa3ka Ha 28 JIcHb;

4) TpaHUIlA MIITHOCTI Ha 3TWH €TAJIOHHOTO 3pa3ka Ha 7 JICHb;

VII.5. (zacmocyearHst)

I. Axuii nemMeHT Kkpaille 3aCTOCOBYBATH JJIsI BUTOTOBJICHHSI KOHCTPYKIIIi, sika Oy/ie
MPAaIfOBATH B YMOBAX IUKJITYHOTO 3aMOPOKYBAHHS Ta BiATaBaHHS:

1) my1oJlaHOBUI TOPTIIAHIIICMEHT; 3) nOpTIIaH/IICMEHT;

2) TigpodoOHUI TOPTIAH/IIIEMEHT; 4) KOJIbOPOBHI MOPTIIAH/IIIEMEHT;
II. JInst BUTOTOBIEHHS 3a11300€TOHHUX KOJIOH Y NMPONapoBaibHIA KaMepl Kpailie
3aCTOCOBYBATH IIEMEHT:

1) NIMHO3EMHCTHIA;

2) OPTJIaHIIICMEHT;

3) aHTiIPITOBUI IIEMEHT;
III. {5t BUTOTOBJIECHHS OOIMITIOBATIBLHUX MTaHEIeH MOPCHKOTO MPUYATy Kpallle
3aCTOCOBYBATH IIEMEHT:

1) cynbdaTocTiiikuii;

2) macTrdiKoBaHUH MOPTIIAHAILIEMEHT;

3) mOpTIIaHIIIEMEHT;
IV. Jlns pemoHTYyBaHHS OETOHHOTO (DyHIaMEHTY B3UMKY OTPIOHO 3aCTOCOBYBATH:

1) rIUHO3EMUCTHI 1IEMEHT;

2) IOPTJIaHIIICMEHT;

3) macTrdikoBaHUH MOPTIIAHALIEMEHT;,
V. UYepes sakuit TEpMiH MiCJIsSI TACIHHA MOBITPSHOTO BallHA MOYXHA 3aCTOCOBYBATH
1oro 115 Oy 1iBEJILHOTO PO3YHHY?

1) 7 roqus; 2) 7 ni0;

3) 14 ni6; 4) 14 ronauH.
VI. HeoOxiaHo 6eToHyBaTH (PyHIAMEHT BETUKUX PO3MIPIB Y JUITHI MICAII1, SKUH
LIEMEHT 3aCTOCOBYBAaTHU?

1) mopTyIaHAIIEMEHT;

2) TyI0JIAHOBUH MOPTIAHAIICMEHT;

3) IIIUHO3EMHUCTHIA IIEMCHT.
VII. Sky B’sbKydy pedOBHHY MOXHA 3aCTOCOBYBATH MTPHU 3UMOBUX poOoTax?

1) BarHO HeraiieHe MOJIOTE;

2) BaIHO-TYIIIOHKA;

3) mOpTIaHIIEMEHT.
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VIII. Slke B’sKyde 3aCTOCOBYETHCS JIJIsl CUITIKATU3AIII1 IPYHTIB:
1) BamHo; 2) piake CKJIO; 3) rimc.
IX.  ByxniBenabHMII TiIC 3aCTOCOBYETHCS

1) s MypyBaHJIBHOTO PO3YHHY;

2) IS MTYKaTypHOTO PO3YHHY;

3) 1St BUTOTOBJICHHST (YHIAAMEHTHHX OJIOKIB.
X. Pinke ckJ1o MOXHa 3aCTOCYBATH :

1) s ITyKaTypKW 3BUYAHHUX IETISTHUX CTiH;

2) U1 BATOTOBJICHHS KepaMiYHUX KaMEHIB;

3) A1 BUTOTOBJICHHS )KapOCTIMKOro OCTOHY;

VII.6. (mparncnopmyearmsi, 36epicarrst)

. TlopTnanaieMeHT yepe3 TPU MicsIll 30epiraHHs:
1) Brpavae minHicTh Ha 20 %)
2) BTpayae mirHicTh Ha 40 %;
3) 30inbIye MitHICTh Ha 20 %;
4) 361inbirye MinHicTh Ha 40 %.
II. Heramene meneHe BarHO MEPEBO3STH B:
1) 6iTyMi30BaHHUX MANEPOBUX MIIIKaX;
2) aBTOCaAaMOCKHU/IAX;
3) aBTOIMCTEPHAX.
I11. BiAmoBiiHICTh TIMICOBOTO B’SI’KYy4OTO BUMOTaM CTaHAAPTy MPpU JOTPUMAHHI YMOB
TpaHCTIOPTYBAHHS 1 30€piraHHs MPHY MMOCTa4YaHHI B Tapl BUTOTOBIIOBAY FapaHTYE:
1) 60 ni6;  2) 90 mi6; 3) 45 #i6;  4) 15 nio.
IV. SAxwuii Bua ieMeHTy He MoTpedye CyBOPUX MEPECTOPOT MPHU TPAHCTIOPTYBAHHI?
1) rizpodhoOHuii; 2) TJIMHO3EMHUCTHIA, 3) UIIaKOBHIA.
V. 3aBoa - BHUIOTOBIIOBAY TapaHTy€ BIAMOBIAHICTH IIEMEHTY BCIM BHMOTaM
CTaHJApTy TpPH JOTPUMAHHI MPaBWJI HOro TPAHCIOPTYBaHHS 1 30epiraHHs MpH
IIOCTaBIIl HaBaJIOM JUISI OCHOBHUX BHUIB [IEMEHTIB:
1) 60 ni6;  2) 45 1i6;  3) 90 mio; 4) 75 nio.
VI. T'incoBi B’skydi 0€3 ynakyBaHHS TPAHCIIOPTYIOTH B:
1) aBTOCAMOCKHIAX;
2) OOPTOBHX aBTOMOOLIIAX;
3) aBTOIIEMEHTOBO3aX.
VII. BkaxiTe epekTUBHUI c110c10 30€piraHHs BAIHIHOTO TiCTa:

1) TBOpUMIIbHA 5IMa, 3) B MimIkax;
2) B aBTOLIEMEHTOBO3aX; 4) B 3aKpPUTHUX EMKOCTSIX.
VIIl. Cxinbku MOXHa 30epiratu HeralieHe MeJieHe BarHo?
1) e 6inbme 30 aio; 3) He OunbIe 2 1i0;
2) He Oinbiire 15 mio; 4) ue OinbIire 5 iod.
IX. Ckinpku yacy noTpiOHO BUTPUMYBATH TallleHE BAalHO B TACUJIbHUX sIMaX?
1) e menme 14 nio; 3) ne menme 10 aio;

2) He Oibie 14 nio; 4) ue Oinbire 10 mi6.
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X. Ilpu BU3HAUEHHI] SIKOCTI B MOJBOBUX YMOBAaX LIEMEHT MPHU CTUCKaHHI B KyJaIl
TPYAKY€THCS, TO BIH:

1) BTpaTuB SIKiCTh;

2) 1oYaB 3HWKYBATH aKTUBHICTb;

3) He BIUIMBAE Ha aKTHBHICTD.

VII. 7 (xapaxmepHi GIOMIHHOCHLL)

I. SIka KiJIBKICTh MiHEpaTy ajiTy 3HaXOIUTHCS Y MTOPTIIAHALIEMEHTHOMY KIIIHKEPI:
1) 20...30 %;  2) 4...14 %; 3) 45...60 %j; 4) 10...18 %.
II. Sxa popmyna minepany "6emit" ?
1) 3CaO SiOy;
2) 2Ca0 SiO,;
3) 3Ca0 Al,Og;
4) 4Ca0 A|203 Fe,0;
I11. TonoBHY poiib y CHMHTE31 MIIHOCTI KaMEHIO Ha PaHHIX CTaAisX TBEPAIHHS
BIJIITPAE:
1) aniT; 2) Oemit;  3) aNrOMiHAT; 4) anmoModepurT.
IV. 115 3HMKEeHHS WBUIKOCTI KOpo3ii [ THUITy IeMEHTHOTO0 KaMEeHI0 HEOOX1THO:
1) 30umpmUTH B cKiafi meMeHnty Bmict C3S 10 50 %;
2) 3MEHIUTH B cKJafi ieMeHTy BMicT C3S 10 5 %;
3) 3MeHIUTH B ckiafi meMeHTy BMicT C3S Ta C3A;
4) 301npmmTH B cKiIafi nemeHty Bmict C3A.
V. o ciy>XUTh CIOBUIbHIOBaYEM TBEPAIHHS OYA1BEIHHOTO Tircy?
1) moBapeHa cifib;
2) CIpYaHOKHUCIIMH HATPI;
3) KIieli TBApUHHHUIA.
VI. YuMm xapakTepHUil KAyCTUYHUNA MarHe3ut?
1) BiApI3HIETHCS BOJOCTIMKICTIO;
2) 3aTBOPSIETHCS PO3UYNHOM COJICH MarHiko;
3) 3aTBOPSETHCS PIIKUM CKIIOM.
VII. CkopoueHHs CTPOKIB Ty>KaBJICHHS TIIICOBUX B SHKYUYUX 31HCHIOETHCS TIPU:
1) 30ibIIIEHH] TOHKOCTI IIOMEITY;
2) 301JIbIIEHHST BOJOTIIICOBOIO BIAHOIICHHS,
3) npu 3HWKEHHI TeMIepaTypH.
VIII. {06 npoAaoBXUTH CTPOKHU TY>KABJIEHHS T'IICOBUX B’ SKYYMX HEOOXITHO:
1) 3HM3UTH TEMIIEPATYPY BOJIH;
2) MiIBUIIMTH TEMIIEPATYPY BOJIH;
3) 3MEHIIUTH KiJIbKICTh BOZH.
IX. XimigHOIO pOpMYIIOIO TAIIEHOTO BaITHA €:
1) Ca(OH),; 2) Cao; 3) CaCos; 4)CaSo;,.
X. JIns BU3HAYEHHS] TOHKOCTI ITOMENTY IIEMEHTY BUKOPHUCTOBYIOTD:
1) cuto Ne 08; 2.cuto Ne 008; 3. cuto Ne 02; 4. cuto Ne 05.
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Tema 8. BY/[IBEJIBHI BETOHH
4 8.1 3ATAJIBHI BIIOMOCTI ITPO BETOHHU

beron — me mTyuyHuil KameHenoAiOHWUN Marepiaj, pe3yJbTaT TBEPAHECHHS
palioHaibHO A10paHoi CyMillll B’sXKydoro, 3alOBHIOBaYiB, BOAM 1, Y pasl motpedu,
creriagbHuX 100aBoK. Jl0 3aTBepIIHHSA 1}0 CYMIII HA3UBaIOTh OETOHHOIO.

3MiHIOIOYH CKJIaJ OCTOHHOI CyMIllll, MOXHa B Tepio]; popMyBaHHS HaJaBaTH
BUpOOaM 1 KOHCTPYKIIiSIM MPAKTUYHO Oyab — SKOi KOHPIryparii Ta po3MipiB, a MiCs
3aTBEPAIHHS OJCpXKYyBaTW 3aJaHi B IIMPOKOMY Jlialla30Hi BJIACTUBOCTI IO
MIIHOCTI, MITLHOCTI, TEIJIOMPOBITHOCTI. [{i MOKIMBOCTI Temep 3HAYHO 3POCTAIOThH
3aBJIIKM HAYKOBUM YCITIXaM Y MOUIYKY Pi3HOTO POy A00aBOK.

CyMilm peTenbHO TOMOIEHI3YyIOTh y OETOHO3MilllyBayax pPIi3HOI KOHCTPYKIIIi,
YKJIaJaloTh B onainyOKy a0o (opmu il yIIIJIBHIOIOTh MEXaHI30BaHUMH CIOCOOaMHU.
BindgopmoBaHa cymiil TBEp/IHE B IPUPOJHUX, & 3 METOIO MPUCKOPEHHS TBEPAHEHHS —
B IUTYYHUX TEIUIOBOJIOTOBUX YyMOBax (IPOMAaplOBaHHs, AaBTOKJIAaBHA 00poOKa,
€JICKTPOIIpOrpiBaHHsA, 0€3 MapoBe MPOTPIBAHHS, MOMEPEHE PO3IrPiBaHHS TOIIO) 3
JOJIEpKAHHSAM  CIICLIAIbHUX PEXKUMIB a00 MpU BBEJCHHI KOMIUIEKCY XIMIYHHMX
100aBOK.

beron — oauH 3 OCHOBHUX BHUIB OYJIBEJIbHHX MatepiaiiB. Y 3araibHii
BapTOCTI MaTepiaJbHUX PECYpPCiB, BAKOPUCTOBYBAHUX Yy KaMiTAIILHOMY OYIiBHUIITBI,
BapTICTh 30IpHMX Ta MOHOJITHHX OETOHHUX BHPOOIB 1 KOHCTPYKLIA CTaHOBHUTH
Mmaiixke 25 %.

OpHouyacHO OETOH € €KOHOMIYHHMM MareplajioM, OCKUIBKM BUPOOU 3 HBOIO
outemr sk Ha 80 % 00’eMy CKIamarOThCSA 3 MICIEBOI CHPOBHHHU: ITICKY, IIEOCHIO,
IPaBito Y¥ MOOIYHUX MPOTYKTIB MPOMHUCIOBOCTI y BUTJISI/I IIUIAKIB, 30JIH TOIIO.

B octanni gecsatupiuus cdepa i oOcaru 3acTocyBaHHS OCTOHIB Pi3HUX BHJIIB
PO3IIMPIOIOTHCA Y 3B A3KY 3 TUM, IO MOPSA 13 301pHUM OY/IBHUIITBOM, BCE OLIBIITY
yBary Hamux OyiBeJIbHUKIB IPUBEPTAE 3BEJCHHS OY/IIBEIIb 1 CIIOPY/] 13 MOHOJITHOTO
0eToHy 1 3a11300€TOHY.

Bzarani, cygacHe OymiBHHUITBO HEMOXJIHBE 0e3 OeToHY. ChOTOJIHI CBITOBHIA
06’€M 3aCTOCYBaHHS OETOHY 2 MipA. M° 3a pik. Lle OmMH i3 HA#6IIBII MACOBHX
OyIiBENIbHUX MaTepialliB, SKUI 3HAYHOI MIPOI0 BHU3HAYa€ PIBEHb PO3BUTKY
nuBUI3amii. beton, ©0e3 CyMHIBY, 3ajJUIIA€TbCS OCHOBHUM KOHCTPYKILIHHUM
MaTepiajioM B OTJISIOBOMY MallOyTHHOMY.

Cepen ycix marepiaiiB, 5Kl 3aCTOCOBYIOTh Y OYIIBHHUIITBI, TIIbKA OETOH Mae
yHIKaJbHY, HEOLIHEHHY BJACTHBICTh — HOro MILHICTh Ta IHII (PI3UKO-MEXaHIYHI
BJIACTUBOCTI TPOTATOM 0aratbox JecATHpid, TOOTO 3a BECh 4Yac eKCcIulyaTallii B
KOHCTPYKIISIX HE 3HUXKYETHCA, SK II€ XapaKTEepHO ISl TEPEeBaKHOI OUIBIIOCTI
OyAiBeNbHUX MaTepialliB, a HAaBMAKUd — MIJIBUIIYIOTHCS, HOTO CTPYKTypa IMOCTIHHO
YIOCKOHATIOETHCA.

VY 3B’A3Ky 3 UHCJICHHICTIO BHU[IB, CKJIAAiB 1 BJIACTUBOCTEH OETOHIB iX
KJIacU(IKYIOTh 3a TAKUMHU O3HAKAMU:
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32 OCHOBHUM TIPU3HAYEHHSIM — KOHCMPYKYIlHI; cneyianvHi (Kapo- Ta XiMIYHO
CTiliKi, TOPOXKHI, TIAPOTEXHIUHI, JEKOPATHBHI, pajialliiiHO-3aXHUCHI, TEII0130JISIIIiHI
TOIIO);

3a BHJIOM B’SDKY4YOTO — IIEMEHTHI, BaITHSHI, TITICOBI, IIVIAKOBI, CTICIIIaJIbHI;

3a CTPYKTYPOIO — WijibHi, NOPU30B8AHI, HI30PIOEAMI, KDYNHO NOPUCHII,

3a CepeIHBOIO MUIBHICTIO B CYXOMY CTaHi:

®  0c0o6aUB0 BaJICKULL CEPEIHBOIO MIUIBHICTIO TTOHA 2500 kr/M°. Takuii 6eToH
Ha 3aMOBHIOBAaYax 13 3BHYAWHUX MIUIBHUX TIPCHKUX MOPIJ OJEp>KaTH HE BIAETHCH,
TOMY BUKOPHUCTOBYIOTH OapHT, 3aJi3H1 PYIH, CTAJCBl OLUTYPKHU, CTPYKKH;

o gadickuti  (36uuaiinuti) cepenHbo mimpHicTI0 2200..2500 kr/™M° Ha
3allOBHIOBAYax 13 IIUIBHUX TipchkuX Tmopia (meOiHb, TpaBid, micok). ILle
HaWUIMOMIUPEHIINN PI3HOBU] OCTOHY;

® nonecuenuti cepeanboro mipHIcTIO 2000...2200 KI/M° Ha 3arOBHIOBAYAX
3HIKEHOI IIUTBHOCTI (BalHSIK-4eperaniHuK, ereJbHUMN 01i);

o Jleekuii cepeHpoIo mibHicTIo 500...2000 Kr/M° Ha IPUPOJHUX i MITYYHUX
MOPUCTUX 3allOBHIOBaYaX (BYJKaHIYHI Ta BamHIKOBI Ty(]u, Iem3a, Kepam3ur,
[IJIAKOBA MEeM3a, arjIoNopuT);

®  0c00/UB0 JNlecKUll CEPEeIHbOI0 MUIbHICTIO A0 500 KF/M3; 1[e HacamIiepes
HI3/IproBaTi OETOHU Ta OETOHHM Ha OCOOJIMBO JIETKUX 3allOBHIOBaYax (CIy4eH1 MEpJIIT 1
BEPMUKYJIIT);

3a  po3MipaMu 3allOBHIOBAYa: KpPYMHO3EpHUCMUN — 13 3allOBHIOBAYEM
HalOUIbIIO KpynHIcTIO Bif 10 10 150 mm; OpibHOo3eprucmuti — 13 3alOBHIOBaYEM
HalOUIbIIOW KpynHicTIO 10 MM. Pi3HOBHIIOM HOTO € IEMEHTHO-TIIIAHUN OETOH 3
KPYIHICTIO TMICKY 0 5 MM, SKUH BIAPIZHSAETHCS BiJ PO3UYMHY BUIIMMH BUMOTAMH
I0JI0 MiCKY, MEHIIIOI PYXJIMBICTIO CyMIIIIl 1 OLTBIITUM BMICTOM IIEMEHTY.

4 8.2 BAXKKHWH BETOH. MATEPIAJIA 151 BAXKKUX BETOHIB

st dopmyBaHHS OETOHY 3a/laHUX BIACTUBOCTEH MOTPIOHO 1O BUXIJIHHUX
MaTepianiB MOCTaBUTH MEBHI BUMOTH.

Bubip nemeHTy 3alieXuTh BiJi YMOB €KCIUTyaTaiii KOHCTPYKIli Ta 3agaHoi
MIIIHOCTI OeToHy. Mapky IieMeHTy BHOMpalwTh Tak, OO BUTpaTa ioro Oyina
pamioHasnbHa. Taka yMOBa BUKOHYBAaTUMEThCS, KOJIM Mapka 1iemeHnty B 1,1...1,5 pa3u
OinbIa 3a MapKy OETOHY:

g[ap“a 100 | 200 |250| 300 400 | 500 600
€TOHY

Mapxa | 554 | 300 400 | 400 | 400,500 | 500,600 | 600 | OY0!
LIEMEHTY OuIBIIIE

[3 3MeHIIIEHHAM BiIHOIIEHHSI MapOK LEMEHTY 1 OETOHY 30UIbIIYETHCS BUTpaTa
LEMEHTY, 3pOCTa€ MOXJIMBICTh YCaJOUHHUX JAePopMaliiid, 3HUKYETHCS
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TPIIMHOCTIUKICTh BUPOOIB. Y pa3i 30UIbIIEHHS I[OI'O BiAHOIICHHS 3HUKYETHCS
IIIJIBHICTh O€TOHY, MIABUIYETHCS MOXKIUBICTh PO3IIAPYBaHHS OCTOHHOT CyMIIIIi.

Boaa mis mpurotryBaHHsS OETOHHOI CyMIIlll, MPOMUBAHHS 3allOBHIOBAYIB Ta
3BOJIOKEHHSI OETOHY MOBMHHA OyTH 0€3 MIKIIJIMBUX JAOMIIIOK, SIKI MEPEIIKOIKAIOTh
HOPMaJIbHOMY TBEPIIHHIO LIEMEHTY 1 MOXYTh BHKJIMKATH KOPO31I0 IIEMEHTHOTO
KaMmeH10. Tomy 6e3 mornepeaHboi MepeBipKH 711 OETOHY MpHIaTHA JIUIIE TUTHA BOAA.
PiukoBy, 03epHYy Ta BOMy 13 IITYYHUX BOJOWM MEPEBIPAIOTH XIMIYHUM aHAII30M Ta
MOPIBHSUIBHUM BHMIPOOYBAaHHIM 3pa3KiB OCTOHIB, BUTOTOBJICHUX Ha TaKid Ta MUTHIN
BO/II.

3anoBHIOBaYi Ba)KKOro 0eTOHY — II€ CHIIKI CyMIIlll MIHEPAJIbHUX YaCTHHOK
OPUPOAHOTO UM IITYYHOI'O MOXOJKEHHS MEBHOTO T'PaHYJIOMETPUYHOIO CKiIaay. 3a
pO3MipamMu YaCTUHOK 3alOBHIOBAY1 MOAUISIOTh Ha OpiOHi (TIICKW) KpynHICTIO B 0.16
n0 5 MM Ta xpynki (me0iHb, TrpaBiil) po3mipoMm Bix S5 mo 70 mMm. Inomi ans
OeTOHyBaHHA OCOOJMBO MACHMBHHMX KOHCTPYKI[I  3aCTOCOBYIOTh  KPYIHHIA
3aroBHIOBa4 po3Mipom 70 150 mm 1 Ginbime.

3a MiHEpaJIbHUM CKJIQJOM PO3PI3HIIOTh K8APYOBI, NOIbOBO-UNAMHI MA
Kapoonamui nicku. 3a TOXOKEHHAM MPUPOJHI MICKU OYBaKOTh sposi (TIPChbKi),
piuKogi Ta MopcbKi. Y SpOBHX, HAa BIIMIHY BiJl PIYKOBUX 1 MOPCBHKHX, IIJIBHILEHUN
BMICT TJMHSICTHX Ta OPTaHIYHUX JOMIIMIOK, IO MOJXKE HEraTHMBHO BIUIMBATH Ha
MILHICTh Ta 1HII BJIacTUBOCTI OeTony OmHak (opMa 3epeH KyTacTa, 110 3a0e3neuye
n00pe 34YeIUICHHS 3 IIEMEHTHUM KaMeHeM. PiukoBi W MOpPCBHKI TICKH, HaBIIaKH,
MICTATh MEHIIIE TJIMHACTUX Ta OPTaHIYHUX JOMIIIOK, ajie MaloTh oOKaTtany Gopmy i
OLJIBIII TJIAJIEHBKY TTOBEPXHIO.

[ty4yni miCKK ONEPXKYIOTh TNOJAPIOHEHHSM TIPCBKUX TMopix abo BuU-
KOPUCTaHHSIM CYMYTHIX MPOIYKTIB — 301, nutakiB. Ilo0 BU3HAUMTH NpUIATHICTH
MICKY N1l 0€TOHY, HOTO BUIIPOOOBYIOTH Y JTabopaTopii Ha Taki MOKA3HUKHU: ICTHHHY 1
HACUIMHY IIUJIbHICTh, MYCTOTHICTh, BOJIOTICTh, BMICT PI3HUX JOMIIIOK, 3€PHOBUI
CKJIaJ.

SIKI110 BMICT TJIMHSICTUX Ta MUJIYBATHX JOMIMIOK TepeBulnye 3 % macu, MiCKu
NOTPIOHO MPOMUBATU. BMICT OpraHiyHUX IOMIIIOK BU3HAYAIOTh OOPOOKOIO MICKY
3 %-m BogauM pozunHoM NaOH. Komip po3uuny miciis 0OpoOKu MiCKy HE MOBUHEH
OyTH TEMHIIIUM 32 €TaJOH. 3EPHOBHM CKJIaJ MICKY XapaKTEpU3y€eEThCsI BMICTOM 3€pEH
PI3HHUX PO3MIPIB 1 MOAYJIEM KPYMHOCTI M.

[{i moka3HWKW BH3HAYAIOTH 3a JOTMOMOIOI0 CTAaHJAAPTHUX CHUT 3 PO3 Mipamu
otBOpIB 5; 2,5; 1,25; 0,63; 0.315 1 0,14 mm. IIpocisBmu micok, BU3HAYAIOTh YaCTKOBI
3aJIMIITKA Ha KO)KHOMY CHUTI B TIPOIIEHTAX, a MOTIM MiIPax0oBYIOTh TOBHI 3aJIUIIKH HA
KO)KHOMY CHTI SIK CyMYy YacTKOBOT'O 3aJIMIIKy Ha JIaHOMY CHTiI 1 3aJIMIIKIB Ha
MOMEPEIHIX CUTaxX:

A=as+. +a; e a;- JacTKOBI 3aauIIKH, %. 3a 3HAYECHHSAMHU ITOBHUX 3aJIMIIKIB
Ha cuTax OyayroTh rpadik 3epHOBOTO CKJIaAy IMICKY, 3a SKUM BHU3HAYAIOTh
JOMYCTUMICTh MICKY ISl BUTOTOBJICHHS OeTony (puc.8.2.1).
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3a MoJyJieM KpYITHOCTI MICKH HOJUISIOTh HA IMIJIBUILIEHOI KPYIHOCTI, KPYIIHI,
cepenHi, ApiOHI 1 gy»e ApiOHi (Tabi. 8.2).

Tabmuis 8.2.
Kiacudikaris micky 3a KpymnHICTIO
) IToBHMI 3aMIIOK HA
I'pyna micxy M, cuti 0,63 MM, %
[TixBuUIIIEHOT KPYITHOCTI 3,0..35 65...75
Kpynuuii 2,5..3,0 45...65
Cepenniit 2,0..2,5 30...45
HpiOHuii 1,5...2,0 10...30
Hyxe npibaui 1,0..1,5 10 10

Axmo micok ayxe ApiOHMNA, MOro 30arayyroTh KPYIMHIIIMMU (PpakUissMH 3
NOAPIOHEHUX TIPCHKUX MOp1a a00 30UIbIIYIOTh KUIBKICTh IEMEHTY Y CKJIaJl OETOHY.
Ko MiCOK MIABUIIEHOT KPYMHOCTI, WOro MHOJPIOHIOTh, 00 MEPEeBUTPAYAETHCS
LHEMEHT JJIsi 3alOBHIOBAHHS MIDK3EPHOBOI IYCTOTHOCTI. Y KOXXHOMY BHUIAAKY
pIIICHHS TPUIUMAETHCS MICIISI TEXHIKO-EKOHOMIYHUX OOTIPYHTYBaHb.

I'pasiti — cumnkuii Matepian OKpyrJioi, oOkartaHoi (Gopmu, SKHil yTBOPUBCS
BHACIIIJIOK TMPUPOJHOTO pyHHYBaHHS (BHUBITPIOBAHHS) TIpCbKUX Topia. 3a
MOXOPKEHHSIM MPUPOIHUM TpaBiil pO3pI3HAIOTH TaK CAMO, SIK 1 MICOK.

ll]ebinb — cunkuid Matepian, KUl 3400yBalOTh MOJAPIOHEHHSM TipChKUX
nopin. Illebinp mae kyracty ¢Gopmy, MIOPCTKY MOBEPXHIO, TOMY HOTO MIIHICTh
3YEIUICHHS 3 IEMEHTHUM KaMEeHEM BHILA, HIJK T'PaBiio.

SxicTpb KpYITHUX 3all0BHIOBAYIB XapaKTepU3YeTbCs  3EPHOBUM  CKIIAIOM,
dbopMOIO 3epeH, BMICTOM IIKIAJUBUX JOMIIIOK, MIIHICTIO 1 MOPO30CTIHKICTIO.
MilHICTh KPYITHUX 3alIOBHIOBAYiB Ma€ MEPEBUIIYBATH MIIHICTh IPOEKTOBAHOTO
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oetony B 1,5...2 pa3u. Mopo30CTIHKICTh KPYITHUX 3alIOBHIOBAYiB Ma€ OYTU HE MEHIII
gK 15 mMKIIB, JUIsl HUX TaKOX OOMEXKYIOTh BMICT IVIMHSCTHX Ta MUJIYBATUX YaCTHHOK
(ae Ounpie 1...3 % macwm).

3epHOBUI CKJIaJl KPYMHUX 3alOBHIOBAYiB ICTOTHO BIUIMBA€ HA BIACTUBOCTI
OeroHHOi cymimi Ta OetoHy. /[lns ¥oro BU3HA4YEHHS KPYMHUN 3alOBHIOBAY
MPOCIIOIOTh Kpi3h Habip cuT 3 po3mipamu otBopiB 70, 40, 20, 10, 5 mm. Ilotim
OOYHMCITIOIOTh YaCTKOBI Ta TOBHI 3QJIMITKA Ha KOXKHOMY CHUTI (aHAJIOTIYHOTO TIICKY).
3a 3HaYCHHSIMH MOBHUX 3aJHINKIB Ha CUTaX OyAyIOTh JIIHIIO 3€pHOBOTO CKJIAay Ha
cTa"napTHoMy rpadiky (puc.8.2.2) 1 Bu3Haua0Th Haibubmy D,; Ta Haitmenmy D,
KPYIHICTh 3€peH. SIKI0 KprBa MPOCIIOBAHHS MPOXOAUTH Y 3aIITPUXOBAHIA YaCTHHI,
TO KPYIHUIA 3aTIOBHIOBAY MPUAATHUM /1J1s1 OETOHY.

1
A / fz Puc.8.2.2 I'padix 3epHOBOrO CKIaay 11e0CHIO
20 // (rpaBito): 1 — o6macTh apiOHOTO MIEOCHIO
40 4 13 (rpaBito); 2 — o6acThb mebeHto (rpasiro)
60 = CepemHbOoi KpymHOCTI; 3 — 001acTh KPYITHOTO
80 Z meoeH:o (rpaBito).
111an D 125D.5

4 8.3 BJACTUBOCTI BETOHHOI CYMIIIIL. JOMIIIKH JO
BETOHHOI CYMIIIIL.

beroHHa cymim — e paiioHaJIbHO MiAI0paHa 1 peTesibHO MepeMiliaHa CyMill
IIEMEHTY, BOJIM, 3aIIOBHIOBAYIB Ta B JICIKUX BUMaJAKax J00aBOK. Mipor KOHCHUCTEHIIIT
OeToHHOT cyMilll € 1i JIETKOYKJIaJAaJIbHICTh — 3JaTHICTh OETOHHOI Cyminri
3arMmoBHIOBATU (POPMY UM OMNaayOKy 3 HAWMEHIIIMMHU 3aTpaTaMH 30BHIITHBOI €HEPTii.

JlerkoykJIaladbHICTh ~ XapaKTEPU3YEThCS ~ PYXJUBICTIO 1 YKOPCTKICTIO

PyxnuBicTh cyMimni — 1€ 3JaTHICTh YKJIAAaTHCS Mija J1€l0 BJIACHOI Baru, ii
OLIHIOWTh y caHTuMmeTrpax ocaaku Konyca (OK). CranpaptHuid konyc 300 mm
3aBBULIKH, J1aMETPOM BepXHbOi OCHOBU 100 MM, HMXHBOI — 200 MM 3aMOBHIOIOThH
OETOHHOIO CYMIIIIIIO, VIIUIBHIOIOYHN MiJ Yac ykiaagaHHsA. [loTiM ¢popMy 3HIMAIOTH 1
CTaBJIATh MOPSAJ 3 OETOHHUM KOHYCOM, SIKMU I J1€I0 BJIACHOI Barh OClJae.
Bennunny ocajku KoHyca BUMIPIOIOTH JIiHIHKOO (puc.8.3.1).

XKopcTkicTh cymimn — 11 37aTHICTh 3aMoBHIOBATH (Gopmy i Mi€r0 BiOparrii.
KopcTtkictb XapaKTepU3yeThCs  HaCOM BiOpariii (B cekyHJax). MOTPIOHUM IS
BUPIBHIOBAHHS 1 VIIUIbHEHHS OETOHHOrO-KOHyca. Bwu3HauaeThcs mnpunmagoMm
CkpamraeBa (puc. 8.3.2) abo TexHiuHuM BickozumerpoM (puc. 8.3.3). 3a mokas-
HUKAMH KOPCTKOCTI 1 pyXJIMBOCTI OETOHHI CyMIII MOAUISAIOTH HA MapKH.
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Puc.8.3.1. BuzHaueHHs pyXJIHMBOCTI
OCTOHHOI CyMiIITi

Puc.8.3.2. BuzHaueHHs )KOPCTKOCTI
OCTOHHOI CyMIiIlll Ha TIPHUIIAII
CkpaMTaeBa: a — Mpuiiajl y BUX1THOMY
IIOJIOJKEHH1;0 — IMICIIS 3aKIHYCHHS
BiOpoyuIibHeHHS: | — BiOpomioniaaka;
2 — CTAJICBHI MIJIIHAP 3 THUIIEM;

3 — 6eToHHA CyMiI ;4 — THCK 3
OTBOpPaMH; 5 — BTYJIKH ;6 — ILITaHTa;

[ — mTaTuB

Puc.8.3.3. TexHiuHuii BICKO3UMETP 151
BU3HAYEHHS )KOPCTKOCT1 OETOHHOT
CyMIIIIi: a — 3arajJbHUM BUTJISI,

0 — mepepis: 1 — mocyauHa;

2 — BHYTPIIIIHE KUIbIIE; 3 — KOHYC 13
O€TOHHOI cyMiIni;4 — TUCK 31 MTAaHTO¥O;
5 — mraTuB

VYkiananbHICTh OCTOHHOI CyMIINIl 3aJ€XUTh BiJ BUAY IEMEHTY, KiJIbKOCTI
LEMEHTHOTO TICTa 1 BOJIU, KPYMHOCTI 1 (POpPMH 3€pEH 3aMOBHIOBAYiB, CITIBBIHOILICHHS
KUIBKOCTI KPYNMHUX 1 JplOHMX 3amoBHIOBaYiB. PyxiuBicTh O€TOHHOI cyMmimIi
30UIBIIYETHCS 13 30LIBIIEHHSIM KUTBKOCTI BOAM, aj€ TOJA1 3MEHIIYETbCS MIIHICTh
O0etoHy. beToHHa cyMill 3 rpaBieM pyXJMBIIIA, HDK 13 mie0eHEeM. 3MEHUIYeThCS
PYXJUBICTh 13 3pPOCTAHHSM KUIBKOCTI MicKy. [liIBUIIMTH pyXJIMBICTH OETOHHHX
CyMmiliel JOLUIBHO 3a PaxyHOK BBEIEHHs IacTUdikyrouux mg00aBok. JKopcTki
OeTOoHHI cyMilIi 3a0e3MedyoTh OlIbIly MIIHICTh OETOHIB, EKOHOMIYHI 32 BUTPATOIO
HeMeHTY. PyXJIMBICTb 1 )KOPCTKICTh OETOHHHUX CyMIIIEH BpaXxOBYIOTh 0€3MOCEPETHBO
npu O€TOHYBaHH1 PI3HUX KOHCTPYKIIIH.

Pospizastore nBa BuUauM 100aBOK — TOHKOMEJIEHI MIHEpaJbHI 1 XIMIYHI.
TonkomeneHi MiHepalbHI 100aBKM (30J71a-BUHOC TETUIOEIEKTPOCTAHIIIM, MeJeH1
[UJIAKA TOILIO) BBOAATH y KUIbKOCTI 5...20 % Macu 1eMeHTy Il Moro eKoHOMii Ta
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OJIEp>KaHHs HIIJIBHOTO 1 CTIMKOro OETOHY MpU MaJIuX BUTpATax IEMEHTY. XIMIYHI
n00aBKH, sAKI BBOJIATH y 3HAYHO MeHIIiH kigbkocti (6,1...2,0 % macu meMmeHrty),
JTIO3BOJIAIOTh PEryJIIOBAaTH PEOJIOTIUHI BIACTUBOCTI OCTOHHUX CYMIIICH, CTPOKH Ty-
JKaBIHHS 1 TBEPJIHHSA, a TaKOX 3a0e3leuyBaTd TBEPAIHHS Ha MOPO3i, MOIIIIIYIOTh
MOBITPOBTSTYBAJIbHI BJACTUBOCTI OETOHHUX CYMIIIICH.

[Tnactudikyrodi 100aBKH MiJABUIIYIOTh PYXJHUBICTh 1 3HWKYIOTh YKOPCTKICTh
O0etonHoi cymimi. 3a mIacTU(QiIKyroUnM edeKToM I1i J00aBKH MOAUISIOTH Ha
cynepracTudikaTopu (yBEeIEHHS SKUX A0 CyMilri 30uibmrye ocaaky konyca — OK —
Bix 2...4 1o 20 cm 1 6unbme), cunpHoTUIacTudikytodi (mo 3miHoTs OK Bifg 2...4 1o
14...19 cm), cepennboruiactudikyroui (3miHoTE OK Bim 2.4 no 9..13 cMm) Ta
cnabkormnactudikyroui (3miHioote OK Bim 2..4 no 8 cm). 3a xapakrtepom il
PO3PI3HAIOTH riapodinbHe- Ta riagpodoOHo-TmacTudikyroui T00aBKH.
HalinommpeHnimumid npeacTaBHUK TiapodiibHO-TUIacTHPIKYI0U0i no6aBku — JIOT
(;irHocynb(hoHAT TEXHIYHUMN), SIKUM T0JAI0Th. 10 OETOHHOI CyMIIlll Y KIJIBKOCTI Bij
0,1 mo 0,5 % macu nementy. ['inmpodoOHO-TUIACTH(IKYIOUl JT00ABKH -MHJIOHA(T,
['KP-10 — (rizpodobHa KpeMHIMOpTraHiuHa piiMHA — CTUJICHIIKOHAT Hatpito), ['KP-
11 (meTuncunikonar Hatpito), ' KP-94 (eTwnrigpocunikoHoBa pinHA).

Oxpim edexty mnactudikamii y OETOHHUX Cymillax 3 HEBEJIHKOIO 1 BUTPATOIO
B'SDKy4oro i J00aBkd 3a0e3MeuyloThb  BOJOBIAIITOBXYBajbHI  BIACTUBOCTI
3aTBEpALIOr0 OETOHY, TO 3MEHIIY€ HOTro BOJIONMOTJIMHAHHS 1 30UIbIIyE MOPO30- 1
KOPO3iiHY CTIMKICTb.

Cynepmiiactudikaropu — 11e CMHTETUYH1 nosiMepHi pedoBunu (C-3, 10-03, 40-
03, JICTM, Hoden, OII-7). KinpkicTs ix y 6eTonH1N cymimni — Bix 0,2 go 1,2 % macu
neMenTy. Haitoinbim nominasHi npu popmyBaHH1 BUPOOIB HAITO CKIATHOTO TIPodito,
BUT'OTOBJICHHI BUCOKO MIITHUX OETOHIB 3 MIJBHUIICHOIO SIKICTIO JIMIIbOBUX ITOBEPXOHb.
Tpeba BpaxyBaTH, 10 13 3aCTOCYBaHHSM IJIACTU(IKATOPIB MOXHA JOCATTH PI3HHUX
e(eKTiB: MONIMIIUTA JIErKOYKJIAJadbHICTh OETOHHOI cyMilll 0e3 3MIHM BHUTpaTH
LEMEHTY Ta MIIHOCTI O€TOHY; 3HM3UTH BOAONOTPeOy CyMillll 32 HE3MIHHOI BUTpaTH
LEMEHTY 13 3pOCTaHHSM MIIHOCTI OE€TOHY; OJIHOYACHO 3HU3UTH BHUTPATy LEMEHTY 1
BOJIM, 30epirmm 0e3 3MiH JIErKOYKIadadbHICTh, 110 CIHPUSTUME €KOHOMII LEMEHTY
IIPU HE3MIHHIM MIITHOCT1 OETOHY.

[IpuckoproBaui TBEpIiHHS JAIOTh 3MOTY IIBUJIIE PO3MATYyOIOBATH MOHOJITHI
KOHCTPYKIii, CKOpOYYBaTH YW TOBHICTIO BIJIMOBIIATHUCS BiJ TEIJIOBOI 00pOOKU
0EeTOHy, MPUCKOPIOBATH OOOPOTHICTH OOpPT-OCHAILIEHHS Y BUPOOHHIITBI 301pHOTO
3aJ11300€TOHY, TPOBAJAUTH TEPMIHOBI aBAPINHO-BITHOBIIOBAJILHI OETOHHI POOOTH.
HaityacTiimie 3acTOCOBYIOTh Taki mpucKoproBaui: xmopua kaibifito CaCly, cymsdar
Hatpito Na,SO4, nmotam K,COj3, HiTpaT Kanbiito Ca(NO3),, HiTpaT HaTpito NaNOj; 1
KOMOIHAIIl0 3 1uX J100aBOK, HAMNpUKIaJ HITPUT-HITPAT-XJOPUJ  KaJbILIO.
[IpuckoproBaui, 0 MICTSATh XJOPHUIIM, AarpPECHBHO [IIOTh HAa CTaJE€BY apMarypy
3a71300€TOHY, TOMY KUIBKICTh TakuX J00aBOK Yy 3BHYAHOMY 3aji300€TOHI1
00MeXy10Th 2 %, a B KOHCTPYKIIISIX 3 TIONEPEIHBO HANIPYKEHOI0, ApMATYPOIO 30BCIM
HE BUKOPHUCTOBYOTb.

CroBinbHIOBaY1 Ty>KaBiHHS 11eMeHTy — 1ie Bxke Bigomi JICT, I'KP-10, 'KP-11.
[TpoTumopo3Hi 100aBKH — XJOPUIU KaIbI[i0 1 HaTpito, oTarl. [loBITpOBTATYBaIbHI
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N00aBKH CIPHUSIOTh MIABUILEHHIO JETKOYKIAaJadbHOCTI CyMIIIl 1 MOPO30CTIHKOCTI
3aTBEPALIOTO OETOHY.

[MomidynkuioHanbHi 100aBKHM OJHOYACHO PETYNIIOIOTh KUIbKAa BIIACTUBOCTEH
O6eTonHO1 cymimti 1 6eToHy. BOHM CKIamaroThCs 3 KiJTbKOX KOMITOHEHTIB, KOKHHM 3
sakux pae cBii edext (Hampukman, CaCl,+ (+JICT). V OyniBenbHIM TpakTHIli
3aCTOCOBYIOTh [yK€ IIMPOKY HOMEHKIATypy Takux mobaBok. Bubip mobaBok
pernamenTyoTs BuMoru JICTY.

4 8.4 ®I3UYHI BJIACTUBOCTI BETOHY

CepenHs UIUIBHICTD BAXKKOTO OETOHY 3aJIeKUTh BiJ IIUIBHOCTI yIaKyBaHHS
3allOBHIOBAUIB, BOJOIEMEHTHOTO BIJHOIIECHHS, CHOCO0Y YIIIJIbHEHHS OETOHHOT
cymimn. Yum BuUIa cepefHsi UIIIbHICTh, TUM BHUILA MIIHICTh, BOJOHEPOHUKHICTD,
MOpPO30- 1 KOPO3OCTIHKICTh TOIIO. MaKCUMaJIbHO WIUIbHUN BaXKWil OETOH Mae
MOPHUCTICTH 2...3 %.

Bo1oHEpOHUKHICTE XapaKTepU3y€EThCS HAMMEHIITMM THCKOM BOIH, TIPU SIKOMY
BOHA II[E HE MPOCOYYETHCS KPi3b 3pa3ok. Mapku 3a BOJOHENpoHUKHiCTIO — W2...
W12.

MOpO30CTIAKICT XapaKTEPU3YEThCSI KUIBKICTIO ITUKIIIB 3aMOPOXKYBaHHS 1
BiiTaBaHHs. Ha mMoka3sHUK MOpPO30CTIMKOCTI BaXKKOTO OETOHY ICTOTHO BIUIMBAIOThH
Makporops (po3mipom morax 10 cM); KOTpi yTBOPIOIOTHCS HAUIMIIKAMH BOJIM, SIKa
He Oepe ydacTh y rigpatanii nemMeHty. JIIsi miaBUIIEHHS MOPO30CTIHKOCTI O€TOHY
3aCTOCOBYIOTh IIEMEHTH 0€3 TOHKOMEJIEHHX J00aBOK Ta 3 oOMexeHuM a0 8 %
BMmicToM C3A, a TaKOXX 3alOBHIOBAYl 3 MiJABUIIEHOI MOPO30CTilKicTi0. Kpim Toro,
NIJBUIIEHHIO MOPO30CTIMKOCTI CHpUAIOTh 3HWKeHHA B/I] OeroHHoi cymimi,
YBEJIGHHS 10 cyMimll  riapodgoOHo-TmacTuikyrounx J100aBOK, I1HTCHCUBHE
VIIUIBHEHHS] OETOHHOI cyMilll. Mapku 3a MOPO3OCTIMKICTIO JJi1 BaXXKUX OETOHIB:
F50; F75; F100; FI50; F200; F300; F400; F500; F600; F800; F1000.

VYcanka nmpu TBEpliHHI OETOHY HE3HAUYHA, aj€ B MACOBHX KOHCTPYKIIISIX MOXKE
BUKJIMKATH TIOSIBY TPIIIUH, SIKI 3HU3ATH MIIHICTh. [[1s1 3amobiranHs 301IbIICHHIO
yCaJKl HEOOXIJHO MPaBWJIBHO BU3HAUWTU CKJIaJ OETOHY 1 3a0e3neunuTd TEeBHUU
PEKUM TBEPIIHHSL.

Halyxanns nosnisrae y 30UbIeHH1 00'eMy O€TOHY TIPH 3BOJIOKEHHI 1 IPSIMOMY
KOHTaKTI 3 Bo/10t0. HaOyXaHHs 1CTOTHO 3aJI€KUTh Bl BUTpaTh ieMeHty ta B/LI.

[ToB3yuicTh — 3maTHICTh OETOHY 10 30UIbIICHHS nedopmarliii mpu TpuBaiil mii
30BHIIIHBOTO HaBaHTaxkeHHs. Lli gedopmarrii iIHTEHCHBHO 3pOCTAIOTh Biapa3y Micis
MOSIBY 30BHIIIHBOTO HABAaHTKCHHSI 1 IMOBUIBHO 3aTyXarOTh 4Yepe3 KijIbKa pomB
[ToB3yuicTh MeHIIa B OeTOHaX 3 HU3BKOIO BHUTPATOIO IEeMEHTy, Hu3bkum B/LI, i3
IUJIBHUMHU 1 MIIIHUMH 3aII0BHIOBAYaMHU.

MiuHicTh O€TOHY BHU3HAYAETHCA BUNPOOYBaHHSM 3pa3KiB — KyOWKIB 3
po3Mmipom pebpa 150 mMm. 3pa3ku BUTOTOBISIOTH 3 O€TOHY, MaKCUMajbHa KPYIHICTh
3allOBHIOBAaYa SIKOTO B TPU pa3d MEHIIA 3a JOBXKHUHY peOpa KyOuka. 3pasku
TBEPIIIOTh Y HOPMAJILHUX yMOBax (Ttemmepatypa 15...20 °C, BOJIOTICTh MOBITPS HE
mermre 90 %) mpotsirom 28 ni6 MokHa BUNpoOyBaTH KyOMKH 3 PO3MipoM pebpa
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70,7; 100; 200 1 300 Mmm. Y Takomy pasi ojiepKaHi pe3yJabTaTh MOTPIOHO MEPEMHONKH-
TH Ha koediuieHt Bignosiaxo 0,85; 0,91; 1,05; 1,1.

I'panuniero MIIHOCTI Ha CTUCK OETOHHUX 3pa3KiB YCTAHOBIIIOIOTH MapKH
O6eToHy, TOOTO rapaHTOBaHI mokazHUKH MirHOCTI (MIlax10) Jlng 3BuU9aifHHX
BaXKMX OETOHIB Mapku 3a MinHicTIO Ha ctuck 50, 75, 100. 150, 200, 250, 300, 350,
400, 450, 500, 600, 700, 800.

SIK110 MOTPIOHO BU3HAYUTH MIIHICTh Ha BUTHH, BUPOOOBYIOTH 3pa3Ku-0anKku
po3mipom 150 x 150 x 200 a6o 150 x150 x550 mm.

Jlnisg po3paxyHKiB 3a11300€TOHHUX KOHCTPYKIIM MOTPIOHO 3HATH MPHU3MEHHY
MIIHICTD, SIKa BU3HAYAETHCA CTUCKYBAHHSAM Ipu3MHU po3mipoM 200 x 200 x 800 mm.
BigHomeHHst MilTHOCTI 3pa3ka KyOuKa J0 MilfHOCTI 3pa3ka npusmu — 0,7...0,8.

BaxxnuBe 3HaueHHsS Mae OIlIHKA OJHOPITHOCTI SKOCTI OCTOHY B cCrHopyAax.
Kpurepiem ominku oaHoOpigHOCTI OeToHy € koedimienT Bapiamii C,. s
3a0e3MeueHHs] HeOoOXiAHOI HaaIMHOCTI OETOHHMX Ta 3a1i300€TOHHUX BHUPOOIB
MILHICTh OETOHY NMPU3HAYAETHCA 3 ypaxyBaHHIM C,,.

[lopsin 3 MOHATTAM Mapku OeTOHY ICHye 1 kiac OetoHy. Kimac Oerony -—
YHUCJIOBA XapaKTEPUCTUKA SIKOI-HEOY b HOTO BIIACTUBOCTI, IPUIHATA 3 TAPAaHTOBAHOIO
3abe3neuenictio 0,95, 1me 3HauUMTH, 10 BCTAHOBJIEHA KJIACOM BJIACTHUBICTh
3a0e3neuyeThcsi He MeHII yuM y 95 Bumajkax 3 100 1 gumne B 5-Tu BUIAgKax MOXKHA
YeKaTH il HEBUKOHAHOIO.

CriBBiHOIIIEHHS MK Ki1acamu O6etony (B) 1 mapkoro (M) 3Haxoaumo 3 yMOBHU

B=R,; (1-1.64C,),

ne C,=0,135, a6o B=0,778 R.,.

3riIHO 3 JIIOYMMU CTaHJAapTaMu MpuiHITO Kiacu Oetony: B7,5 (MI100), B10
(M150), B15 (M200), B20 (M250), B25 (M300), B27,5 (M350), B30 (M400), B35
(M450). B40 (M500), B45 (M600), B55 (M700). B60 (M800)

MinHicTh OETOHY Ha CTHUCK 3aJIeKUTh BiJ aKTUBHOCTI leMmeHTy, B/I]
BIIHOIICHHS MacH BOJM 1 IIEMEHTY, MIIIHOCTI 1 SIKOCTI 3alOBHIOBaYiB, IXHBOTO
3epHOBOTO CKJIaJy, 9Yacy Ta YMOB TBEPIIHHS TOIIIO.

OcHOBHUMU (paKTOpaMH € aKTHUBHICTh LIEMEHTY 1 BOJIOIIEMEHTHE BiAHOIIICHHS
(B/I1). BogoniemeHnTHE BITHOIIICHHS — II€ BITHOIIIEHHS MacH BOJIM JIO MAacH IIEMEHTY B
ckiaai 0eroHHoi cymimri. OOepHeHa oMY BEIMYMHA — [IEMEHTHOBOJIHE BiTHOIICHHS
(LI/B).

I3 30inbmennsm B/ minHicTe O€TOHY 3HMXKYETHCS, OCKUIBKM B PEAKINI0 3
nementom Berymae 10..20 % Boam, a 3aiiBa BoJa BUMAPOBYETHCS 1 YTBOPIOE B
HEMEHTHOMY KaMeH1 MOpH, L0 3HIKYIOTh MIIHICTh OETOHY, 3aJ€KHICTh MIIIHOCTI
oetony Bia B/II, MmoxxHa BigoOpaszutu rpadiudo (puc.8.4).

3anexxHicTh MilfHOCTI OeTony Bia LI/B 1 Mapku 11eMeHTy B 3arajJbHOMY BUTJISAI
MOXHa BUPa3UTH (POPMYIIOI0

R6(2g) :ARLL (H/Bﬂ:OS)
ne Re(2s) — MiIHICTE O€TOHY Y 28-71000BOMY BIIll IIPY TBEPAIHHI B HOPMaJIBHUX
ymoBax, MlIa;
R — akTuBHICT IeMeHTY, MI1a;
A — KOe]IITIEHT, 110 3aJIEKUTH Bl IKOCTI MaTepiaiiB (Ta6:1.8.4).
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Puc.8.4 I'padik
JUISI BUBHAYECHHS
MIIIHOCTI
OCTOHY 3aJICKHO
B1/] IIEMEHTHO
BOJIHOT'O
BITHOIIIEHHS 1
MapKd [IEMEHTY:
1 — mapka
uementy 300;

2 — Te came,
400; 3 —Te
came, 500; 4 —
te came, 600.

Tabmums 8.4
3HauyeHHs KoeilleHTy A
XapakTepucTuKa MaTepiajiB A
MaTepiaiiB
BucokosikicHi (111e0iHb 13 HIUIBHUX TIPCHKUX MOPiJ BUCOKOT MIITHOCTI, 065
MICOK ONTUMAJILHOT KPYITHUCTI, TOPTJIAHIIIEMEHT BUCOKOI aKTUBHOCT!I) ’
PsiioBi (3ammoBHIOBaYi Ta IEMEHT CEPEAHBOT IKOCTI 0,6
3HIKEHOI SKOCTI (KPYMHI 3aMOBHIOBaYl HU3BKOI MIITHOCTI, ApiOHI 055
MICKH, IIEMEHTH HU3bKO1 aKTUBHOCTI) ’

®opMmyna MIIHOCTI 3BUYaitHMX OetoniB mpu L/B=1,4..2,5 (B/I >0,4) mae
TaKUW BUTIISAM:

Ro(2s) = ARy(L/B-0,5).

Jlist Bucokosikicuux 6etonis npu LI/B>2.5 (B/11<0,4)

Rses) = ARy(L/B+0,5).

Miunicte OeToHy mepini 7 Ai0 3pocTae ayXke IIBUAKO, MOTIM 1HTEHCHUBHICTh
IbOT0 3pOCTaHHS J0 28 110 YMNOBUIBHIOETHCS. MIlHICTE OCTOHHMX 3pa3KiB, sKi
TBEpJHYTh B CTaHAAPTHUX yMOBax, yepe3 / gopiBHioe 60...70 % MapouHoi MiIHOCTI,
a uepe3 pik — 175 %. JIns Bu3HaueHHs] MILIHOCTI O€TOHY B OyAb-SIKHH CTPOK MOXHAa
BUKOPHUCTATU NPUOIU3HY eMIIpUUHy opMyry:
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R, = R~
1g28

R, — mimHicTs O€TOHY Yy Bimi # 110, MIla;

R,g— mimHiCTH OeToHY B Bitli 28 116, MIla;

1 —49UCIO Ji0 TBEPIIHHS.

[li dbopMmynn BHUKOPHUCTOBYIOTH I OPIEHTOBHOTO PO3PaXyHKY MIITHOCTI
O0eToHy Ha MOPTIAHANEMEHT] y Billl Oiiblne TphoX Mi0. DAKTUYHO MIITHICTH OETOHY
BH3HAYAIOTh BUIIPOOYBAHHSIM 3Pa3KiB, K BATOTOBIICH] 3 OETOHHOI CyMIIIIl 1 TBEp TN
B YMOBaX, aHAJIOTTYHHUX €KCILTyaTallli KOHCTPYKITIH.

[[IBuaKICT, 3pOCTaHHA MIIHOCTI OETOHY 3aJeKHUTh BIJ 30BHIIIHHOTO
cepenopumia. Skmo Temmneparypa 70..85 °C 1 BHCOKa  BOJIOTICTh, TO
oetonn uyepe3 10..12 rogun wmaroTh wMinHIcTh  60..70 % mapounoi. Ilpu
HU3bKUX Temmeparypax (5.7 ©°C) MBHUAKICTb 3pOCTaHHS MIITHOCTI OETOHY
YIOBUIBHIOETHCS, a ipu TeMriepaTypi Hux4de 0 °C TBepaiHHS O€TOHY 3YITUHSETHCS.

BuxopucroBytoun (hopmyiry MIIHOCTI OCTOHY, MOKHA BU3HAYUTU HE TUIBKH
MapKy OETOHY, a 1 MapKy IIEMEHTY 3a 3a/IaHOI0 MapKOI OETOHY a00 BOJIOIIEMEHTHE
BiJTHOIIICHHS 32 33J]aHOI0 MAapKOIO [IEMEHTY Ta KJIaCOM OETOHY.

4 8.5 MPOEKTYBAHHS CKJIAJLY BETOHY 3A METOJIOM
ABCOJIIOTHUX OB’€EMIB.

Ckrnag OeTOHHOI CyMillll 300paKylOTh y BUIJISIII MacoBOTro abo 00'éeMHOro
CHIBBIJHOIIEHHS MIDK KUIBKICTIO IIEMEHTy, MICKy, TIpaBilo abo mebeHro 3
000B'sI3KOBMM BH3HaueHHSAM B/Il, B3MBIIM KIJIBKICTh IIEMEHTY 3a OJMHHUINO. Y
3araJbHOMY BUIJISiAI  CKJIaa  OCTOHHOI  CcyMmilni  MoXe OyTH  BHpaKEHUU
criBBiHOIIEHHsM 1 : X YV (LlemeHT : micoK : KpynHui 3anoBHioBay) npu B/1] — Z.

€ nexisibka METOJIB MiI00py CKIaxy OeToHHOI cymimni. Haitbinem mpoctuMm €
Meroa abcomtoTHuX 00'eMiB b. I'. CkpamraeBa. Ckiiag 6€TOHY PO3paxoBYIOTh y Takiii
MOCJIIIOBHOCTI:

1. OGuUCIIOIOTh BOJOLUEMEHTHE BIIHOUIEHHS 3 (OPMYIM MILHOCTI OETOHY
Rss) =AR,(1l/B-0,5) ;

B[ = AR
R, + Ax0.5R,,

2. Butpaty Boau 3HaXOAATH OPIEHTOBHO, 3HAIOYHM PYXJHUBICTH Ta KOPCTKICTh
OeTOHHOI cyMillli 1 KpyIHICTh 3amoBHIOBaya (Tadi. 8.5.1).

3. Burpary nemenTy, kr Ha 1 M° 6eToHy, BH3HAYAIOTh 38 (HOPMYJIOO:

npu B/I] < 1.

4. 11106 po3paxyBaTH BUTpATy 3alOBHIOBadiB, Kr Ha 1 M° GeToHHOI Cymimi,
NPUIMAIOTh J1B1 YMOBHU:

a) cymMa abCOMIOTHHX 00'€MiB yciX KOMIIOHEHTIB GeToHy mopiBHIOE 1 M
VIIUTBHEHOI OETOHHOI CyMmill, TOOTO
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Tadomus 8.5.1.
Opi€eHTOBHI BUTpaTH BOAW Ha 1 M~ OETOHHOI CyMillll HA IIUJIBHUX 3alIOBHIOBAYax

Burpara Boz, JI/M°, IPH KPYIHOCTI, MM
[Tokaznuk | XKopcTkicThb | PyxauBicTh IpaBito 1EOCHIO

10 20 40 10 20 40
xK-4 31 - 150 | 135 | 125 | 160 | 150 | 135
X-3 30...21 - 160 | 145 | 130 | 170 | 160 | 145
xK-2 20...11 - 165 | 150 | 135 | 175 | 165 | 150
xK-1 10...5 - 175 | 160 | 145 | 185 | 175 | 160
I1-1 - 1.4 190 | 175 | 160 | 200 | 190 | 175
I1-2 - 5.9 200 | 185 | 170 | 210 | 200 | 185
I1-3 - 10...15 215 | 205 | 190 | 225 | 215 | 200
[1-4 - 16...19 225 | 220 | 205 | 235 | 230 | 215

[pumitka. Cymimi Ha 1ueMeHTi 3 BojomnoTpeboro 26...28 % 1 momynem
KpynHocTi micky M, =2. I3 3MiHOI0O BOJOMOTPEOM IEMEHTHOIO TICTa Ha KOXXKHUUN
IPOLICHT B MCHIIMH OiK BHTpaTa BOAM 3MCHIIYETHCS HA 3..5 J/M°, B GLIbLIMil —
30UIBIIYETHCS. HA T€ caM€ 3HAYeHHs. [3 3MEHIIEHHSIM MOJIYJsl KPYIHOCTI MICKYy Ha
KO)KHY MOJIOBUHY HOTO 3HA4YC€HHS HEOOXIHO 30UIBIIMTH BUTPATy BOAW HaA 3...5 JI/MS,
y BUNIAJKY 30UIbIIEHHS] MOJTYJISI — 3MEHILIUTH.

£+£+£+_LU(F) =1
Py Ps Pn  Puw
ne 1T, B, IT II[(T') — BUTpaTa LeMEHTY, BOAM, MICKY, II€OEHIO UM TPaBifo, KT Ha 1M
CYMIIII; Py, Pyr Pry Pr) — ICTHHHA IIBHICTD UX MaTepiaiB, KI/M’,

0) MyCTOTH MK KPYIMHUM 3allOBHIOBAYEM 3aIllOBHIOE I[EMEHTHO-IMIIIAHUI

PO3YHH 3 JICSIKUM PO3CYHEHHSIM 3€PEH ¢ =
11.3.

B 1 MLV,
— 4+ — = T
Py Py Pn P

ne V., — MyCTOTHICTh 3aM0BHIOBaUY (11e0€HI0 YU TPaBii0) B CHIIKOMY CTaHi,
Pm- CepelHs MIUIBHICTD, KI/M°; o — KOeDilieHT PO3CyHEHHs 3epeH (Talu.
8.5.2).
[3 mMx 1BOX PIBHAHBb MOKHA BUBECTH (OPMYITY Il BA3BHAYEHHI BUTPATH
meGeH:o (rpaBifo), kr Ha 1 M° GeToHy:
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1
pnl]ll(l") Prr)
Taomurs 8.5.2.
KoeirieHT po3cyHeHHs 3epeH KpyITHOTO 3all0BHIOBAYa 0.
Burpartu B/1]
LIEMEHTY, KI/M°

0,4 0,5 0,6 0,7 0,8
250 - - 1,26 1,32 1,38
300 - 1,30 1,36 1,42 -
350 1,32 1,38 1,44 - -
400 1,40 1,46 - - -

5. Butpaty micky, kr Ha 1 M° GeTOHy, BHPaxoBYIOTh K Pi3HHIO Mik 1 M°
OeTOHHOT cyMmilll 1 CyMOIO aOCONIOTHUX OO0'€éMIB LEMEHTY, BOAM 1 KPYIHOTO
3aIl0BHIOBAYA!

B I
Il = 1_(£+_+£)
Py Pe Pur)

bui

0. Po3paxyHkoBa ryctuHa O€TOHHOI CyMillli
pn =L+ B+ I+ L)

/. Ha miil cragli mpoekTyBaHHA CKJIaay OETOHY MOTPIOHO BCTAHOBUTHU
BIIMOBIAHICTh  JIETKOYKJIAJATBHOCTI 1  CEpPeAHhOI TYCTUHH  PO3PaxOBAHOIO
71a00paTOPHOTO CKIIaay OETOHY MPOSKTHUM 3aBIaHHSM. SIKIIO BOHU 30iratoThCs, TO
13 Takoi cymit GOpMYIOTh 3pa3KU-KyOUKH JJIsi KOHTPOJIBHUX BUNIPOOYBaHb y Billl 28
ni0 craHmapTHOro 30epiraHHs. SIKIO MOKa3HUKH JICTKOYKIAAAIBHOCTI 1 CepeaHboi
T'YCTUHU BIIXWISIOTHCS BiJ] MPOCKTHUX JAHUX, CKJIAJ OCTOHHOI CyMiIll KOPUTYIOTh
30UTBIIICHHSIM YW 3MEHIICHHSM BUTPATH IIEMEHTY 1 BOJU (HEOAMIHHO 30epirarouu
BiHOMmEeHHs B/I1).

8. BpaxoByroum mnpupoIHY BOJIOTICTh 3alOBHIOBAYiB, TEPEPAXOBYIOThH
nabopaTopHUi CKJ1a] OETOHHOT CyMillll Ha BUPOOHUYHIA.

9. Cknag OeTOHHOI CyMmilll y 4YacTHHAX 3a Macol BHU3HAYAIOTh JIUICHHSIM
BUTPATH KO)KHOTO KOMITOHEHTa OETOHHOI CyMillll Ha BUTPATy LIEMEHTY:

()

g .m mr) . n
g u

0'nq q

10. Cknan O6etoHy 3a 00'eMoM:



byoisenvrne mamepianoznascmeo 169

<

Vi n:Vw(r>:1 n :VHI(F)

u S
Vi Vi vy, vV, Yy

<

/ Ilpuknao Pospaxysamu eupoOnuuuil ckiad OemoHHOi cymiwii no maci i
00'emy. Busnauumu eumpamu mamepianie Ha 3amic OemoHo3MiuLy8aua no
HACMYNHUM OAHUM.

* MinHicTs OeTony, MIla — Rg25) =25;

* akTuBHICTH lemMeHTy, Mlla — R =40;

. XJHABICTh OCTOHHOI cymil, , cM — QK=]...4;
. EI%HBHiCTL IIEMEHTY, KT 1\1>143’1 —p Hc=1108; pL1=315O;

= mimbHICTB micKy, Kr/M° —p "=1500; p"=2700;
m

® BOJIOTICTb TicKy, % — ®,=5;
®  BHJ 3a[IOBHIOBAayYa — IPaHITHUIL 111€01Hb;
" [MUJIBHICTH 3aIIOBHIOBAYA, KI‘/MI@ -p H{:1450; p'=2900;
m
" KpYyMHICTH 3amoBHIOBa4a, MM — 20;
= BOJIOTICTH 3aMoBHIOBaYa, % — o, =4;
= 00'em 6eToHO3MIIIyBaya, 1 — U=450.
1. BopoiiemMeHTHE BITHOIIEHHS O0YUCITIOITH 3 (hOPMYJIH MIIIHOCTI OETOHY
R6(28) :ARH(H/B'O,S) ;

B/I[=___ ARy pu B/IT < 1.
R, + Ax0.5R,,

B/L‘[ — 0,6X40 _ 0’65
25+0,6x0,5x40

2. Butpaty Boau 3HaxXoAsTh OPIEHTOBHO, 3HAIOYM PYXJIMBICTH Ta KOPCTKICThH
OETOHHOT CyMilll 1 KpYIHICTh 3allOBHIOBaYa MO TaOJIHII.

B=190n
3. Burpary nementy, kr Ha 1 M° 6eToHy, BU3HAYAIOTh 38 GOPMYIO:
I = B - 190 =293 Kr

% 0,65

4. BuTpaTy 3aroBHIOBAYiB, KT Ha 1 M> GETOHHOI CyMill, 3HAXOIUMO 3a
dhopmyIioro:
1 1

M=y 1 o185 1 2N
() " 1450 2900
P Py (ry
’He o= 1’35’ Vn.m. = _p_m = l_—1450 = 0,5
P 2900

5. Butpara micky, kr Ha 1 M® GetoHHOi cymii:

m=|1-(4 B Dy { L (298,190 1234)}2700 _ 787 kr
ou Ps P 3150 1000 ' 2900




T.M. Iawenxo, 3.1. Ceimna 170

6. HominanbHuii ckiaa 6€TOHHOT cyMilni (po3paxyHKOBa IryCTUHA O€TOHHOI

cymimi), kr/m>:
= [[+ B+ I+ L[(I") =293+190+1234+787=2504 kr/m°

7. Ha miif cramii mpoekTyBaHHS CKJIagy O€TOHY NOTpiOHO BCTaHOBUTH
BIJIMOBITHICTh  JITKOYKJIQAAIBHOCTI 1  CEepeAHhOi TYCTHHH  PO3PaxOBAHOTO
71a00paTOPHOTO CKJIaay OETOHY MPOEKTHUM 3aBAaHHSM. SIKIIO BOHU 30IraroThCs, TO
13 Takoi cymimni (HopMyIOTh 3pa3KU-KyOUKH ISl KOHTPOJIBHUX BHUIPOOYBaHb Y Billi
28 mi6 crapaapTHOro 30epiranHs. SIKII0 MOKa3HUKHU JETKOYKIAJaIbHOCTI 1 CepeaHbOT
T'YCTHUHHU BIIXWISIOTHCS B1J] MPOEKTHUX JAHUX, CKJIa] OCTOHHOI CyMilll KOPUTYIOTh
30UIBIICHHSM YM 3MEHIIEHHSIM BHUTPATH LIEMEHTY 1 BOAM (HEOAMIHHO 30epirarouu
BigHOMIEeHHs B/I1).

8. 11106 Bu3HAYNTH BUPOOHUYMH CKJIaJ OETOHHOI CyMillll, MOTPIOHO BpaxyBaTH

IPUPOAHY BOJIOTICTh 3aII0BHIOBAYIB:

787x5

(axtnana BuTpara mcKy Iy =1+ B, = 787 + =826 Kr

1234x4 _ 1583 kr

(axTryna BuTpara medeHo Iy, = I + B, = 1234+

9. ®dakT4HA BUTpaTa BOAM Oyl MEHIIIOK Ha KiTBKICTh BOJH, II0 BHOCUTHCS
Pa3oM 3 MICKOM 1 1e0eHeM:
Bpar=B - By - B, =190 -39-49=102 n
10. Bupobuuuuii ckiaa 0€TOHHOI CyMillll Y YaCTHHAX 32 MAacOI0 BU3HAYAIOTh
JICHHSM BUTPAaTH KOXXHOTO KOMITOHEHTa OCTOHHOI CyMillli Ha BUTPATy IIEMEHTY:
aon ) o ) g . 8261283 4. 58.44
o'nq u o I 203" 293
11. Cknan Getony 3a 00'emoMm:
Vi Vi Ny _1:Y7 Vury 055089 _1.907:333
V Vi, Vg Vi, Vg 0,27 0,27
J111st boTO 3Ha171):[eM0 00’emu KOMHOHCHTiB'

v L2298 oo
2, 1100

V = Em 826 =055 ™M
2, 1500

we) = 711{51“) = s =089

Py 1450

Toni cknag 6eToHHOI cyMmili 3a 00’ emom: 1:2,07:3,32

12. Ilo6 Bu3HAUUTH BUTPATYy MarepiaiiB Ha 3aMic OETOHO3MIllyBaya,
NMOTPiOHO 3HATH KOE(DIIIEHT BUXOAY OCTOHHOI CyMITIIi:

4~ 1 ~ 1
V,+V, +V,., 0,27+0,55+0,89

13. Butpaty maTepiaiiB BUPaXOBYEMO 32 TAKUMU (GOpMYyJIaMHu:

450
0° =Y 7-059_""293_774 xr
1000 1000
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U
n° =p =c I, = 450
p 1000 “" 059826 _2184 kr
1000
H((p)ﬁ () 059_ 450 1283 _ 339
‘8 1000 qb“Z”SO 1000
B_,U, B _059 102 _26,8
1000 %o 1000

Bignoiak: ckinan 6eToHHOI cyMini 3a Macoro: 1 : 2,8 : 4,4
CKJIaJl O€TOHHOT cymini 3a 06’emom: 1: 2,07 : 3,32
BUTPATH MaTepiaiiB Ha 3aMic OETOHO3MIIITyBayva:

I =77,4xr; I1=218,4 xr; 1] = 339 xr; B=26,8 .

4 8.6 MIPUT'OTYBAHHS, TPAHCIIOPTYBAHHS TA YKJIAJTAHHS
BETOHHOI CYMIIIIL.

[IpurotyBanHss O€TOHHOI CyMIIl 3IHCHIOIOTh Ha OETOHO3MINIYBaJbLHUX
3aBOJaX YW Ha OETOHHUX By3Jax OyaiBelbHUX MalganuukiB. llelt mnporuec
CKJIQJAEThCS 3 MPUIMaHHs, CKJIQyBaHHs, 0/1a4yl Ta AO3yBaHHS BCIX KOMITIOHEHTIB 1
nepeMillyBaHHs iX 1O OJHOPIAHOI cymimi. Marepiand A03yH0OTb MAacOBUMHU YU
00’€MHMMHU J103aTOpaMH 3 TOUYHICTIO JJIs 1ieMeHTy +1 % mo maci, JJ1s1 3alI0BHIOBAYiB
— 2 %. IlepeminytoTh KOMIIOHEHTH B OeTOHO3MINIyBauax pizHux 06’emiB — Big 100
10 4500 5. IIlo6 yTBOpHMIacs oHOpPiIHA CyMIl, MOTPIOHO JOTPUMYBATUCS MTEBHOTO
yacy nepeMilryBaHHs, SIKUM 3aJIeKUTh BiJl MICTKOCTI O€TOHO3MIIITyBaya, PyXJIUBOCTI
0eToHHO1 cyMmilIi 1 TuIly 6eToHO3MilTyBaya. beTroHo3MilryBayi OyBaroTh rpaBiTalliiiHi
(mmst BakKKMX OETOHIB) 1 MPUMYCOBOI i (71 BCIX THUIIB OCTOHHMX cyMimeit). Yac
NepeMIlTyBaHHS PYXJIMBUX OCTOHHUX cyMimied y OapabaHi MICTKICTIO a0 425 1 —
1 xB., mictkicTio 10 2400 1 — 2,5 xB. Yac mepemilryBaHHs KOPCTKUX OETOHHUX
CyMillIel y MBTOpa-ABa pa3u OUIbIIUH.

TpaHncnopTyoTh OETOHHY CyMIIIl BiJ OETOHO3MIIIYBaJbHOI YCTAaHOBKHU [0
MICUS YKJIaJaHHS CTPIYKOBHMMHM KOHBEEpPAMM, BaroHeTKamH, y Oajgasx Ta
aBTocaMockuaamMu. [HOA1 HAAIUIACTUYHI CHeliadbHl OETOHHI CyMilll TPAHCIOPTYIOTh
3a jgomoMororo OeroHoHacociB. Ha pmameki BiAcTaHl CyMilli  TEpPEBO3SThH
CHeliaJbHUMU aBTOMOOUISIMU — OETOHO3MIIIyBayaMH, y SIKI 3aBaHTaXYIOTh CyXi
KOMIIOHEHTH, KOTpPl BECh 4Yac MEPEMIIIYIOTh, a BOAY J0/al0Th Ha 3aBepLIAILHOMY
eTarni TPaHCIIOPTYBaHHS.

VYKI1anarTh 6eTOHHy CyMlHI y ¢opMmy um omaayOKy 3a JOIOMOTOIO
OETOHOYKJIa/ayiB pI3HUX THUIIB TOPU3OHTAILHUMHU IIAapaMH 1 ymmLHIOIoTL
TpamMOyBaHHSIM, HEHTPU(YTYBAHHSM, B16p0BaI(yyMyBaHH$IM Halfyacrimie
BiOpyBaHHsAM. JlJi1 1[bOTO BUKOPHCTOBYIOTh BIOpaTopu pi3HUX KOHCprKmH Bin
BIOpaTopiB OETOHHIN CyMmillll MepeAaroThCsl KOJMBAaHHS BHCOKOI YacTOTH 1 BOHA
MOYMHAE TEKTH, PIBHOMIPHO PO3MOAIISIOUNCH y GopMi. TpuBaicTe BiOpyBaHHS Ma€e
3a0€3MeUYnTH JTOCTAaTHE YUIUIbHEHHS OETOHHOI CyMmimll (Ha TOBEPXHI 3’ SIBISETHCS
neMeHTHe Mojoko). Lleit yac cranoButh nmpudauzHo 20...60 c 3anexHO Bl KOp-
CTKOCTI CyMIIIIi.
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betonna cywmimi, sky ykiaaiaud B (GopMy, MOBIILHO TBEPJI€ MPHU TeMIlepaTypi
15...20 °C 1 Bozorocti 90...10 % 1 mpotsirom 28 ni0 Habupae MapoO4yHy MIIHICTh
OCeTOHY. SIKIIO MIJBUIIUTH TEeMIEpaTypy 1 BOJIOTICTb, TO OCTOH 3HAYHO IIBHJIIIC
HaOupae MiIHICTh. [HOMI i 1HTeHcUIKalii TBEpAIHHS 3aCTOCOBYIOTH J00AaBKH
(TpuCKOpIOBaYl TBEPIHHS).

s Toro mo6 6eToH HaOyB MOTPIOHOT MIIHOCTI Y BCTAHOBJIGHHM CTPOK, 3a
HUM TOTpiOHMIA morisia. CBLKOYKIaJACHUH OCTOH BUTPUMYIOTH y BOJIOTOMY CTaHi,
3aXUIIAI0Th BiJ yJapiB, MOIIKO/KEHb, CTPYCIB, PI3KUX 3MIH TeMiieparypu. BmiTky
MOKPUBAIOTH MOJIMEPHOIO IJIiBKOIO, MIIIKOBUHOIO, MTICKOM, TUPCOIO 1 3BOJIOKYIOTb.
beton mounHarOTh MOJMBATH (YUCTOIO BOJAOK) HEe padimie Hik depe3 10...12 ron.
micyis OSTOHYBaHHS, a B »KapKy morony — depes 2...3 rox. [lepuri tpu 106u OeToH
MOJIMBAIOTh BACHB KOKH1 4 TOJ. 1 OIMH pa3 YHOUI, Mi3HiIIe — HE PiIIe HXK TpUYl Ha
n00y. beToH Ha MOPTIAHIIEMEHT! MOJUBAIOTh MPOTATOM / 10, HA IEMEHTax 3
nobaskamu — 14 m10.

[Tpu Temmiepatypi 5...10 °C TBepiiHHS OETOHY 3HAYHO YHOBLIBHIOETHCA, a TIPU
temriepatypi Hkue 0 °C — mpakTtudyHo 3ynuHseThcs. HaitOutein HebGe3neuHna Boja,
sKa 3aMep3a€ B MEpioJ TYXKAaBIHHS LIEMEHTY: TOMY B3UMKY MOTPIOHO 3a0e3MedYuTH
TUTFOCOBY TEMITEpaTypy IOTH, TOku O6eToH He Habepe 50 % MapodHOi MIITHOCTI.

Metoau 6eTOHYBaHHS B3UMKY TaKi:

Memoo mepmoca — NIIrPiBalOTh BOY, MICOK 1 KPYMHUM 3alIOBHIOBAY JI0 TaKUX
TeMreparyp, o0 Temieparypa OeToHHOI cymimnl He mepeBulryBana 40 °C; temty
OeToHHY cymilml micas  ykiaagaHHs y  ¢opmy  onanyOKy — HaKpUBalOTh
MapOHETIPOHUKHUM MaTepiajoMm;

Memoo napouacpieanHs — Napy MPOIYCKAIOTh MK IMOJBIMHUMH CTIHKaMHU
onanyoku abo B KaHAJIA MK JOIIKAMH OMATyOKH, IPOTPiBal0uy OETOHHY CYMIIIL;

eleKMponpocpieanHss — OCETOHHY CyMIII HarpiBaloTh 3a JIOMOMOTOIO
€JIEKTPO/IIB Ta IHIIMX EJEKTPOHArpiBaJIbHUX MPUCTPOIB.

3 MeETOI0 3HIWKEHHS TeMIlepaTypyd 3aMep3aHHs BOAW 1 TPHCKOPCHHS
TBEPIIHHS OCTOHY BBOJISITH XIMIUHI JOOABKH.

[Ipn BUrOTOBIIEHHI OETOHHMUX KOHCTPYKI[IM Ha BCiX eTanmax OeTOHYBaHHS
KOHTPOJIIOIOTh  SIKICTb OETOHHHUX pOOIT: BHIPOOOBYIOTH KOMIIOHEHTH OETOHHOI
CyMiIlll, CUCTEMAaTUYHO TEPEBIPSIOTh MPaBUIBHICTh JO3yBaHHS, MEPEMIITyBaHHS 1
VIIUTBHEHHS] OETOHHOT CyMillll, KOHTPOJIIOIOTh TBEPAIHHS OCTOHY, BU3ZHAYAIOTh HOTO
MIIHICTh HA KOHTPOJIbHHUX 3pa3kax-KyOax, ikl TBEpJHYTh y TUX CaMUX yMOBax, IO 1
BUTOTOBJICHI KOHCTPYKIii. BunpoOoBytoTh 3pa3ku uyepe3 7 1 28 ai6 3a 10MOMOroro
TiApaBIivYHUX MPECIB.

MinHicTh OeTOHHUX BHUPOOIB BHU3HAYAIOTh TaKOXK 0e€3 PpyHHIBHUMH,
(aIeCTpYKTUBHUMH) METOJIaMU 3a JIONIOMOT0I0 KYyJbKoBOTO MoJioTka I. O. ®i3gens,
etasionHoro moisiotka K. II. Kamkaposa. HasgBHicTh TpiliMH Ta 1HIIUX Je(EKTiB
CTPYKTYpH O0eToHY NepeBIpsIIOThH crieliaIbHUMU YIBTPa3BYKOBUMU
nedexTockomnamu.
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4 8.7 CHELIAJILHI BUAU BA)KKUX BETOHIB

3aneXHO BiJl YMOB eKCIUTyaTallii BaXXKOMy OETOHYy MOXKHa HaJaBaTH
CHeIliabHUX BIACTUBOCTEH pPEryJIIOBaHHSAM CKJIaay Ta IHIIMMHU CICIiaIbHUMHA
TEXHOJIOTIYHUMH MTPUHOMaMHU.

l'iopomexniunuii  Oemor 3aCTOCOBYIOTh JIJI1 BHTOTOBJICHHS BHUPOOIB 1
KOHCTPYKIIH, 110 nepe0yBaTUMYTh y HaJIBOJHHUX, MiABOAHUX a00 13 3MIHHUM PiBHEM
BOAM 30HaX crnopynd. g nporo OETOHY HOPMYIOTh MIIHICTh Ha CTUCK Ta PO3THT,
BOJIOCTIHKICTh, BOJIOHEIIPOHUKHICTh, MOPO30CTIMKICTh, BIH IOBUHEH MAaTH HHU3bKE
TEIUIOBUIIICHHS Y MIPOLIEC] TBEPAIHHA.

Knacu rigporexniyHoro OeToHy 3a MilHICTIO Ha cTtuck — B7,5..B40, 3a
mopo3ocriiikicTio — F50... F500.

Haii>xopeTkimi yMOBH eKcrulyaTanli OeToOHy y 30HaX 3MIHHOTO PiBHSI BOJIH,
TOMY TIOKa3HUKHA HOro MarTh OyTm HaiBwmii. /[ OETOHIB MiABOJAHMX YaCTHUH
CIOPYD  CHiA  3aCTOCOBYBAaTH  NUIAKOMOPTIAHALEMEHT 1  IyIOJAHOBHMA
NOPTIAAHALEMEHT MPHU €KCIUTyaTalli y IpiCHIN BOJI, CyIb(PATOCTIMKUNA — Yy MOPCHKIH.
Jlnst OeToHIB HAABOJHUX YACTUH, cHopya — riapodoOHuit 1 miactudikoBaHUM
nopTiaaHAneMeHT. [HoAl JOIIBHO YBOJIUTH JO CKJIaay OCTOHY OCHTOHITOBY TJIMHY
(1...3 % macu nemenry); xmopun 3aiiza (0,1...1,0 %) i 'KP-94 (0,1...0,2 %).

bemonu ons dopoorcuix i aepoopomuux noxpummis TMiJl Yac eKCIuTyaTarlii
HECYTh Jy’K€ BEJUKI HABAHTAXKEHHS, TOMY JI0 HUX BUCYBAIOTh IT1JIBUIIIEHI BUMOTH 3a
MIIHICTIO Ha CTUCK Ta BUTHUH, MOPO30CTIHKICTIO, CTIMKICTIO a0 cTUpaHHs. [lux
BJIACTUBOCTEN JIOCSATAIOTh 3aCTOCYBAaHHSAM YHCTUX KBAPLUOBUX IICKIB 1 YHUCTOTO
BHCOKOSIKICHOTO IICOCHIO ONTUMAJIBHO J10paHOTO 3€pHOBOIO CKJIaAy (KPYMHHICTIO J10
40 mm), TutacTu(iKOBaHOTO YW TiapodoOHOro MOpTIaHAIEMEHTIB. beToHHI cymimri
MalTh OyTH MaJOPYXJMBHUMH a00 >KOPCTKUMHU. JIJIsi HMKHBOTO IIApy TOKPUTTIB
3aCTOCOBYIOTh OeToHU KiaciB B15, B20, a s Bepxuboro B22,5; B25; B30.

Kapocmiiiki ma 6ocnempuski 6emoHu 3aCTOCOBYIOTh 151 (DyTepyBaHHsI MEUEH,
BAaroHeTOK, TpyO, JUIsi BUTOTOBJEHHS (YyHAAMEHTIB TIJ TEIUIOBI arperaru.
TemmnepaTtypa ekciutyartarii xapocTidkux OeroHiB — t=1580 °C, iX rotyworth i3
BUKOPUCTAHHSAM PI3HUX MaTepialliB: TJIMHO3EMHUCTOTO, BUCOKOTIMHO3EMHUCTOTO
[IEMEHTIB, alfoMoQocaTHOTO B’SKYUOTO, PIAKOTO CKIIA 3 KPeMHEPTOPUIOM HATPIIO.
3anmoBHIOBaY1 — IaMOT, O1i TIIMHSHOI 1IeTJIU, 6a3abT, Aladas3, aHIe3UT, XPOMIT.

Ximiunocmitiki Oemony BUTOTOBIIAIOTH 13 3aCTOCYBAHHSIM B'SDKYYHX PEUOBUH:
piakoro ckia, mosmiedipHoi, Qypdypon aineroHoBoi, (ypaHO EMOKCHIHOI CMOJI,
3allOBHIOBAYIB — KBapIOBOTO IIICKy, IIEOCHIO 3 KBapUUTY, aHIE3UTy, 1iadazy,
0a3abTy, TOHKOMEJICHUX MiHEpaJIbHUX JOMIIIOK — KBAapIIOBOTO YW aHIE3UTOBOTO
oopomrHa. MinHICTP Ha CTUCK Takux OeToHiB craHoBuTh 30...110 Mlla,
Mopo3ocTiikicTh — 10 1000 1ukimiB.

Jlexopamuesni bemonu BUKOPUCTOBYIOTH I 0ONuUItOBaHHS dacaiB OyiBens,
CTIH, MiAJIOr. BUTOTOBIAIOTH 13 33CTOCYBAHHSM 0171010 1 KOJBOPOBHX IIEMEHTIB 1
creriagbHO migiOpanux 3amoBHIOBadiB. [lirMeHTH MOBHHHI MaTH BUCOKY Tyro- Ta
CBITJIOCTIMKICTh, a JJIS 30BHINIHIX poOIT — artMocdepo- 1 MOPO30CTIUKICTb.
3amnoBHIOBAaYl — YHUCTI KBApIIOBI MICKH, CBITJIl BAIMHIKW 1 AOJOMITH, I IMITYIOUHX
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OCTOHIB — BIJIXOJM APOOJICHHS Ta MUJISHHS PI13HUX TIPChKUX MOpia. [y BUSBICHHS
TEKCTYpH 3alI0OBHIOBAYiB JIMIILOBI1 MOBEPXHI TAKUX OCTOHIB ILII(DYIOTH Ta. MOJIPYIOTb.
Paoiayivino-3axucni 6emonu — pi3HOBU OCO6JII/IBO BOXKHUX 1 TIIpaTHUX
0eToHiIB 13 cepeanboro mpHICTIO 2500...6000 kr/me. Ix 3aCTOCOBYIOTh Ha aTOMHHUX
€ICKTPOCTaHIIsAX, VY CHEIIaJbHUX CIOpyJaaX, JIKapHIX, IMOJIKIIHIKaxX Ta
nabopatopisax. B'sokyuumMu B 0COOMMBO BaKKMX OETOHAX € TOPTIAHALIEMEHT,
[IUTAKOTIOPTJIAHIIIEMEHT,  MyIOJIAHOBUN  TOPTIAHANCMEHT, TJIMHO3EMUCTUH UM
TIICOTIMHO3EMHCTHI (PO3IIMPHMIA) IIEMEHT, a y TIAPAaTHUX — TIUHO3EMHUCTHIA,
PO3IIMPHUIA MIBUIKOTBEPIHYYUH, HAIPY>KYBAIBHUN IEMEHT (KUIBKICTh XIMIYHO
3B's13aHO BOJM Yy TiApaTHUX OETOHAX 3 TaKUMHU BSDKyduMH moHaa 3 % 3araibHOi
Macu 0eToHy). 3anmoBHIOBaYl JJisi 0COOJIMBO BaXXKWX OETOHIB MOBMHHI MaTH BHCOKY
IIUTBHICTS  (MarHe3uT, JUMOHIT, OapuT, MeTaJeBUU CKpam, YaBYHHUW CKparl,
KBapIlMTOBl ,XBOCTH), a s TiJ[paTHUX OETOHIB 3aCTOCOBYIOTh JIMMOHIT 3
MarHe3uToM, CEPIEHTHHIT Ta 1HIII T1PChbKil MTOPON 3 BUCOKUM BMICTOM XIMIYHO
3B's13aHO1 BoAM. [Ipy BUTOTOBIICHHI OETOHHHMX CyMIIel JTOLUUIBHO BBOJUTH JOOABKH,
K1 MICTSITB JIETKi esieMeHTH (00p, KaaMiH, JIITii).

4 8.8 3AT AJIBHI BITOMOCTI IIPO JIEI'KI BETOHHU. JIEI'’KI BETOHH
CYUIJIBHOI CTPYKTYPHU HA IOPUCTUX 3AIIOBHIOBAYAX

beToHn Ha3MBaIOTh JIETKUMHU, SIKILIO Yy CYXOMY CTaHi iX cepeHs LIUIbHICTh HE
nepesuiye 2000 Kr/M°. 3HIDKEHHS IXHBOI MacH JOCSTAIOTh B OCHOBHOMY 34 PaxyHOK
MOJIETIIEHHS 3allI0BHIOBAYa, 1HOJ(1 MOPU3ALIEI0 B’ SKYUOT YACTHHH.

KoHcTpyKilii 3 1erkux OCTOHIB JJal0Th MOMKJIMBICTh TOJIIMIIM TEIUIOTEXHIUHI Ta
aKyCTHUYHI1 BIJIACTUBOCTI OyAiBeNIb, 3HAYHO 3HU3HUTH IiXHIO Macy, pO3B’SI3yBaTH
npo0iemMu 00’eMHOTO Ta OaraTonoBEpPXOBOTO OYIAIBHUIITBA, a TAKOXK OYIIBHUIITBA Y
ceiicMIyHuX pailoHax. BukopucTaHHs Jerkux OETOHIB CHpHUs€ 3MEHILIEHHIO BAPTOCTI
oymiBaunTBa Ha 10...20 %, 3mmwkenHro 3arpar mpami Ao 50 %, 3pocraHHIO
NPOIYKTUBHOCTI miparii Ha 20 %.

3a MpPU3HAYCHHSIM Ta TEXHIYHUMHM BJIACTUBOCTSIMU JIETKI O€TOHU MOAUISIOTH
Ha KOHCTPYKIIHHI, IO 3aCTOCOBYIOTh JJI1 KOHCTPYKIIIM, sIKI HECYTh HAaBAHTAKECHHS
(cTiHM, TIEPEKPUTTS Ta 1H.); TEIJIOI30JIAIIIHI, 1[0 3aCTOCOBYIOTh B OTOPOJIKYIOUUX
MIAPOBUX KOHCTPYKINIAX SIK YTEIUTIOBAY, TOIIO; KOHCTPYKIIHHO-TETIIO130SIIIHHI J71s
OTOPOKYBAILHUX KOHCTPYKITIH.

3aMIiIHI1CT I Ha CTUCK KOHCTPYKIIIHHI JIETKI OETOHU TOIUISIOTh HAa KJIaCH
B2...B40 (mapxu M20...M400). Temnmnoizonsiidi Oeronu maroTh kiacu B0,35...B1,
a KOHCTpyKLiiHO-Tero130aiiuHl B2,5...B10.

3a cepelHbOI0 IIIIBHICTIO B CYXOMY CTaH1 JIerKi OCTOHM MarOTh MapKH
J1200...212000, 3a  wmopozoctiiikicTio  F25...F500, 3a  BOJOHENPOHUKHICTIO
KOHCTPYKIIIHHI JIeTKi 0ETOHU MarOTh T1 caMmi MapKH, 110 1 BaXKKi OCTOHH.

Koucrpykuiiini  nerki  6etonn mapoxk M150..M400 BupoOmsitots 13
3aCTOCYBaHHSM IMOPTIAHIIEMEHTY 4M Woro pizHoBHIIB Mapok M300...M600, inomi
CHEIlialbHUX IIEMEHTIB Ta TMOPHUCTHX 3aMOBHIOBAYIB — KEPaM3WUTOBOTO TIPABIIO,
arJIONIOPUTOBOTO MIEOCHIO, MUTAKOBOT MEM3H, 30JIbHOTO TPaBit0, CITy4EHOTO TEPIIITY,
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CIYYEHOTO0 BEPMHUKYIIITY, TPAHYJIbOBAHOTO IIJIaKy, MaJIMBHUX BIAXOAIB — 301 Ta
IJIaKiB, OpPTraHIYHUX 3alOBHIOBAYIB (BIIXOIU JEPEBUHH, CTeOIa KOCTPHII, TpaHyIn
miHOMOMICTUPOy ToIo). HaluacTime ApiOHUM 3aMOBHIOBaYEM y TaKUX OETOHAX €
npupoaauit micok. CepenHst MUIBHICTh WX OeTOHIB cTaHOBUTH 1600...1800 KF/MS,
TEIUIONPOBIAHICTE y cyxomy crtani — 0,35..0,60 Bt/(m'K), wmapkum 3a
BOJOHETIPOHUKHICTIO (TimpocTtatnunuii Tuck, Mlla) — 0,2..1,2. Jlerki OeToHH
CYLIBHOT CTPYKTYPH OUIBII TPIIIMHOCTINKI, HDK Ba)KKi O€TOHH, aJie MAalOTh OUIBIITY
yCaJKy 1 TOB3YYICTh

Temnnoi30s111iH1 JIerKi 0ETOHM MarOTh HEBUCOKY CEPEHIO IIUTBHICTh (HUKYE
500 kr/m°) i ToMy y cyxoMmy cTaHi TeronposigHicTs ix Hmkde 0,20 Br/(M-K).

beTonu cepeaHix KiaciB MIIHOCTI MaloTh cepeaHio mibHICTh 500..1400 KT/M°
1 remiomnpoigHicte a0 0,5..0,6 Bt/(m K). 1 Tomy mnoemnyioTh (yHKIIT
KOHCTPYKLIHHOTO 1 TEII0130JIALIIHOrO MaTepialiB (KOHCTPYKIIIITHO-
TETUIO130JIA1I1iHI OETOHM).

4 8.9 KPYIMHONOPUCTUM BETOH: CHPOBUHA, BAPOBHUIITBO,
3ACTOCYBAHHAI.

Ha BigMiHy BiJ 3BUYaifHOTO KPYITHO OPUCTHN OETOH HE Ma€ y CBOEMY CKJIai
IpiOHOTO 3aMoOBHIOBAaYa, 1 MDK3EPHOBHM TMPOCTIp y HBOMY JIMIIE YaCTKOBO
3alIOBHEHHUM TICTOM B’sKy4doi pedoBHHM. HailOinbiry MIXK3€pHOBY MYCTOTHICTh Ma€e
olHOGpPaKIIMHHN KPYMHUI 3aloBHIOBaY. TOMY IMOTPIOHO OpaTH 3aloBHIOBaY,
Hanpuknaa, Tineku ¢pakmi  5..10 um  10..20 wmM. CepemHs HIUIBHICTH
KPYIHOIIOPUCTOTO OETOHY MPH BUKOPUCTAHHI MPUPOJHMUX 3aMIOBHIOBAUIB 13 BAXKKUX
ripehkux mopix — 1700...1900 kr/m°, a Ip¥ BUKOPUCTAHHI IPUPOIHHX 200 IITYUHHX
JITKUX 3aIOBHIOBAYIB MOXKHA 3HH3HTH CepeiHIO iibHicTh 10 500...700 xr/m°. 3a
MILIHICTIO HA CTUCK KpYITHO MopucTui 6eToH Mae kinacu B1...B7,5, TermnonpoBiaHICTb
ctaHoBuTh 0,30...0,98 Bt1/(M'K). I3 kpynmHO mnopuctoro O€TOHY BUIOTOBISIOTH
KOHCTPYKIIIi 1 MaTepiaiu, po3paxoBaHi Jjisi poOOTH Ha CTUCK: OJOKM Ta MaHesl CTiH,
IJTUTH TETIO130JIA1I11 CTIH 1 MOKPUTTIB, CTIHOBUN KaMiHb, MOHOJIITHI O€TOHHI CTIHHU.
[{1 BMpOOM 1 KOHCTPYKII MarTh BIAKPUTY Ta HACKPI3HY MOPHUCTICTh, 1 TOMY iX
000B’s13K0BO Tpeba obmTyKaryproBati. KpymHomopucTuii OGETOH HaJNEKUTh [0
BUCOKOGKOHOMIYHUX, TOMY IO Yy TOPIBHSHHI 13 3Ban171HI/IM JIETKUM MAa€ 3HA4YHO
MEHIITy BUTpaTy B’siKydoi pedoBuni (70...150 kr/m°). EkoHOMIYHA JOIIIBHICTS HOTO
BUPOOHMIITBA 1 3aCTOCYBAaHHS OCOOJMBO 3POCTA€ Y MICIIEBOCTSAX, JIe HEMAE IPIOHOTO
3alOBHIOBAYA.

4 8.10 HI3APIOBATHI BETOH CUPOBUHA, BUPOBHUIITBO,
3ACTOCYBAHHA

HizaproBaTuii 6eTOH — 1€ IUTYYHUI MaTepiall, SKUI CKIaJaeThes 13 3aTBEPILIOL
B’SKYy4Oi PEYOBUHM 1 PIBHOMIPHO PO3MOJIJIEHUX y HiM mop po3mipoM 1...2 mm, siki
3aiimMaroTh a0 85 % 3arampHOoro o06’emy. HizagproBatuit 6eToH 3a crocobom
MOPOYTBOPEHHS MOAUIAIOTH Ha M1HO- 1 Fa300€TOH.
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[TiHOOeTOH OJEPKYIOTh 3MIIIYBAaHHSAM IIEMEHTHOIO TicTa a00 IEMEHTHOTO
po3unHy 3 MmiHOIO. [liHYy TOTYIOTH OKpEeMO TEepeMIllyBaHHSM IiHOYTBOpIOBaYa 3
BoJ010. [liHOyTBOpIOBaYl — PiAKi cyMiml KaHI()OJbHOTO MHJIA 1 TBAPUHHOTO KIICIO,
BOJHHUN PO3YUH CAaIOHIHY (BHUTST i3 POCIMHHOTO MHUJIBHOTO KOpeHs), mpemnapat ['K
(rimposizoBaHa KpoB). I'OTYyIOTh MIHOOETOHHY CYMIII Y MIHOOETOHO3MIIITYBaYi, KU
CKJIaJIa€ThCsl 3 TPhOX OapabaHiB. B onuH GapabaH 3aBaHTaXyIOTh IIEMEHT 3 BOJIOKO 1
MOJIOTUM TTICKOM (KPEMHE3EMUCTUH KOMIIOHEHT), Yy JIPYTui — TiHY, a B TPEThOMY
3MIIIYIOTh MiHY 1 po34uH. [IpUroToBieHy cymiil po3nuBalOTh y MeTaleBl GopMu i
MPOIAPIOIOTh y Kamepax. SIKIo B’SDKYyYMM € BamHO, TO MIHOOETOH TBEpAHE B
aBTOKJIABaX.

["a300€TOH rOTYIOTh 13 CyMIIlll IIEMEHTY, BallHa, KPEMHE3eMHUCTOI KOMITOHEHTA,
BOJM Ta Ta30yTBOpIOBaua — allfOMiHI€BOI MyApHd a00 BOJHOTO PO3YHHY IEPEKUCY
BojHIO H,0,. BHacnmiiok B3aeMoii aJlFOMIHIIO 3 TIAPOKCHUIOM KaJbIlIF0 BUIUIIETHCS
BOJICHbB, SIKUW CIy4Yy€e TiCTO. ['a300€TOHHY CyMilll BUWJIMBAIOTh y MeTajeBy popMy Ha
3/4 06’eMy, Ji1e BOHA CITy4y€ThCS 1 MOBHICTIO 3amoBHIOE popmy. [ToTiM razobeTon
TBEpJIHE B aBTOKJIaBax abo mpomnaproBaibHUX Kamepax (puc. 8.10).

1203 n
Puc. 8.10.Texnonoriuna cxema
BUT'OTOBJIEHHS ra300€TOHHUX BUPOOIB
32 JUTTHOBOIO TEXHOJOTIEIO:

1 1 — Oynkep micky; 2 — OyHKEp BOJIH;
3 — oynkep 3 [TAP; 4 — nozatop;
5 — OyHKep BamHa; 6 — KyJIbOBUI
MJIHH; 7 — Hacoc; 8 — MIJIaMOBUU
Oaceitn; 9 — mo3arop nuIamy;
10 — OyHKep BamHSHO-MIIIAHOT
cywminri; 11 — mo3aTop amtoMiHIEBOT
nynapu; 12 — OyHkep

MOPTJIAHAIIEMEHTY;
5 incv:
a7 5 . 515 55 13 — GyHKep rincy;

Ha otz o’ 9 n 14 — razobetono3mimryBay; 15 — moct

3anuBaHHs GopMm; 16 — mocT
—ﬁ—ty_ﬂ,‘ BU3piBaHHs; 17 — OCT 3pi3aHHSs;

# o o 18 18 — aBTOKIIaBHMIA Bi30K; 19 — hopmu;
20 — aBToKIIaB; 21 — roTOBUIA BUPIO.

HizaproBati 6eToHH, K 1 OETOHM Ha MOPHCTUX 3allOBHIOBaYaX, IMOJUISIOTH HA
TeroizomLiiHi (pm< 500), KOHCTPYKUiiiHO-TerI0i30msLii ] (pm= 500...900 kr/nm’)
i xoHcTpykuiiai (pm = 900..1200 kr/m°). 3a cepemHBOO IIUTBHICTIO Hi3mpIoBATi
oetorn marTh Mapku J[300.../]11200. Kiracu — B1...B15. Mopo3ocTiiikicTh — OHa
25 kB, TertonpoBigHicts 0,08...0,25 Bt/(Mm°K), ycagka — 0,1..0,4 mm/m. 3
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HI3IPIOBAaTHX OCTOHIB BUTOTOBJISIOTH CTIHOBI OJIOKM Ta TaHENM 1 TEIIO130JISAIIMA
BUpoOH. BHCOKI TEmI0130A1111iHI BIACTUBOCTI HI3APIOBATHX OCTOHIB JAOTh 3MOTY
3MEHIITYBAaTH TOBIIMHY CTiH OyJIUHKIB y 2,5 pa3u.

4 8.11 HIJTAKOJIYKHI BETOHMU, IX BJACTUBOCTI I
3ACTOCYBAHHA

LlInaxonysicnuti 6emon ABIIS€ COOOI0 MITYYHE KaMiHHS, SIKE OJEP>KYETHCS MICIS
dbopMyBaHHS 1 TIOCHIAYIOYOTO TBEPAHEHHS CYMIlll KPYMHOTO 1 MUIKOTO
HAIMTOBHIOBAYiB, MOJIOTOTO IIJIAKY 1 PO3YUHY JTY>KHOT'O KOMIIOHEHTA.

B 3amexxHocTi  BiJ ~NOpU3HAYEHHS  OTPUMYIOTh  OETOHM  HIUIBHOI,
KPYTHONOPHUCTOI, MOPU30BaHOi 1 Hi3ApioBaToi cTpykTyp. Ilo 3epHOBOMY CKIamy
HAIlOBHIOBAYiB iX PO3AUIAIOTh Ha MIJIKO — 1 KPYIHO3EPHHUCTI, a MO IIUIBHOCTI — Ha
BaXKl 1 Jierki. Bakki O€TOHM Ha M[UIAKOIYXHOMY B’SKYy4OMY BIJIHOCATH 10
KOHCTPYKIIIMHUX  OCETOHIB, JIErKi OETOHM PO3AUISIIOTh HAa  KOHCTPYKIIIHHI,
KOHCTPYKIIIHHO — TETUIO130JISIIIHHI 1 TETUIO130JISIITiHHI.

Koncmpyxuyitini neexi winaxonyscni oemonu xnacis B15...B50 (M200...M600) 3
cepenHbor0 mibHicTIO 1500...1800 Kr/M° BUTOTOBISIOTH HA KEPAM3HTI, JOMEHHOMY
IpaHyJIbOBAaHOMY IIAKYy, arjolOpUTI, BallHAKY — pPaKyIIHSIKY, MIJAKOBIM mems3l,
BIIX0/ax JepeBUHU. Ll X HamoBHIOBaul 3aCTOCOBYIOTh JJII KOHCTPYKUIWHO —
TEIUIOI30JIALIIMHNX O€TOHIB 3 cepeauboro MmuibHicTIO  500...1400 KF/M3, SIK1
XapaKTepU3yrThCsl MILHICTIO Tpu cTUcHeHH1 3,5...40 MIla 1 TermaonpoBIAHICTIO
0,17...0,4 B1/(m-K). TenmnoizomnsiiiiHi MIIaKOIYXKHI MaTepialid CEpeTHBOIO MIITBHICTIO
170...450 KF/M3, MilHICTIO Tpu ctucHeHHi 0,25..2 MIlla 1 TenjaonpoBiAHICTIO
0,059...0,13 B1/(M-K) po3po06ieni Ha OCHOBI BCITy4€HOTO MEPIITY.

MilHICTh MIJTAKOTY>KHUX OETOHIB PETyNIOI0Th, TOJIOBHUM YHWHOM, 3MIHOIO
HIUTHBHOCTI JIy’>KHOTO KOMIIOHEHTA, CTEIHb BIUTUBY SIKO1 3aJI€KUTh BiJ] HOTO MIPUPOIH.
HaiiGinpmr  cyTTeBO BigoOpakaeTbcsli Ha 30UIBIIEHHI XapaKTEPUCTUK MIIHOCTI
3aCTOCYBaHHS PO3UYMHHUX CHIIIKATiB HaTpito. beToHn Ha X OCHOBI SIBISIOTHCS
BUCOKOMIIIHUMH. [Ipu BUKOpUCTaHHI KapOOHATHUX JIY>)KHUX KOMIIOHEHTIB MIIIHICTh
oetoniB ckianae 45...80 MI1a.

Baoicki winaxonyscni 6emonu BUIYCKalOTh HACTYNMHHX KiaciB (Mapok) — B10
(200), B15 (250), B20 (300), B25 (400), B30 (500), B55 (800), B60 (900), B70
(1000), B80 (1100), B90 (1200), B100 (1300), B110 (1400).

B 3anexxHocTi BiJf yMOB poOOTH BUPOOIB 1 KOHCTPYKIIN nepeadayeHi HaCTyIHI
MapKy IUIaKOJTYy>KHOro OeToHy: mo mopo3soctiiikocti — F200, F300, F400, F500,
F600, F700, F800, F900, F1000; o Bogomponuknocti — W4, W6, W8, W10, W12,
W14, W16, W18, W25, W30.

MOopO30CTIHKICTh — OJJHA 3 HAMBAXJIMBIMIMX XaPAKTEPUCTHK MUIAKOIYKHOTO
O0eToHy, OOYMOBIIOIOYA HWOTO JOBTOBIYHICTE. MOpPO30CTINKICTD IIIAKOTTyKHOTO
6eT0Hy B 2...3 pa3u nepeBUllye MOPO30OCTIMKICTh IIEMEHTHOTO OeToHY. B 3anexHocTi
BIJI BUITY TIIaKy 1 TY’HOTO KOMIOHEHTa BOHA pigmoBimae 200...1000 muxiam
MO3MIHHOT'O 3aMOPO>KYBaHHS 1 BiJITABaHHSI.



T.M. Iawenxo, 3.1. Ceimna 178

Bo1OHENPOHUKHICTh IIJIAKOJTY>KHUX OETOHIB BCTAHOBJIIOETHCS IIUIbHICTIO
CTPYKTYPH 3aTBEPALIOr0 KaMEeHI0, HAsIBHICTIO 3aMKHYTHX C(EPUYHHUX I'eIi€BUX MOP 1
MIKpPOIOp, BUCOKUMH aJIT€310HHUMHU BJIACTUBOCTSMHU B’S>KYHOIO IO BiJHOIICHHIO 10
HAIMTOBHIOBAYIB 1 IHIIMMU XapaKTEPUCTUKAMH.

B HaiO1Ib111 )KOPCTKUX YMOBaX BUIIPOOYBaHb MPH IMO3MIHHOMY 3BOJIOKEHHI Ta
BUCYIIIyBaHHI, 30€peXeHHI B aTMoc(epl BYIJIEKUCIOro Ta3y KOpo3is apMaTypH B
HUTAKOTYKHUX O€TOHaX HMWXK4a, HIK B MOPTIAHIEMEHTHHX.

[Inakomy>kHuii OETOH — KOPO3IWHO- 1 OloCTiMKUK Marepian (CTIAKICTh
0OyMOBJIEHa BJIACTUBOCTSIMU B’SKY4YOro), B 3B’SI3KYy 3 IIUM HOTO PEKOMEHIYIOTh
BUKOPUCTOBYBAaTH B KOHCTPYKIIISIX, SKI MPAIIOIOTh B YMOBax arpecMBHHUX cep: B
M’SIKUX 1 MPOTOYHUX BOJAX, JUIsl OYIIBHUIITBA MOPCHKUX CIOPY/IXKEHb 1 1H.

Minko3epHUCTI OETOHU SIBJISIIOTH COOOIO INTYYHE KaMiHHS, SIKE OTPUMYIOTh
MICTsl 3aTBEPJIIHHS PpalllOHAJIBHO MiAIOpaHOl CyMIlIl MOJIOTOTO ILIAKy, PO3YHUHY
JY>KHOTO KOMIIOHEHTA 1 MUJIKOTO HAallOBHIOBAay4a, B AKOCTI SIKOTO CIIyKaTh MUIKI MICKA
1 IPYHTH y BUIJISI1 CYITICKIB 1 JIETKUX CYTJIMHKIB.

Minkozepnucmi winaxonyscni 6emonu BUMycKaoTh Kmacie B10 60. Ix
BJIACTUBOCTI MPAKTUYHO BCTAHOBIIOIOTHCS THUMHU K (pakTopamMu, MmO 1 3110HOCTI
BAKKHMX LUIAKOJIY>)KHUX OE€TOHIB HAa KPYITHOMY HAIllOBHIOBAUI.

Kapocmitikuti winakonyscHuti bemon. YKapocTiiiki O€TOHU, SIKI BUTOTOBJISIIOTh
Ha OCHOBI NIJAKOIYXHOTO B’SKYy4Oro, IMpH3HAYEHl I CHOPYHKEHHS OO €KTIB 3
temriepatyporo ekcruryatariii 200 1500 °C.

JKapocTiiiKicTh IUIAKOTYKHOTO OETOHY OOyMOBJIEHA HAOIMKEHHSIM 3HAYCHb
KOe(DIIIEHTIB TEPMIYHOTO PO3IIMPEHHS HAIMOBHIOBAYIB 1 B’SHKYy4OTrO, a TaKOX
0coOMMBOCTSIMH (pa30BOTO CKJIQAy MPOMYKTIB TigpaTaiii OCTaHHBOTO, YaCTKOBO
3MIOHICTIO TI1APATHUX HOBOYTBOPEHb [I0 TOMOTOKCUYHOI TMEpeKpucTamizamii B
0e3BOAHI pedyoBUHU 0€3 PO3BUTKY 3HAYHMX JECTPYKTHUBHUX HAIMpPYr B CTPYKTYpi
BUIIAJICHOTO MITYYHOTO KAMiHHS.

UInakonyscnuii  HizOprosamuii  GemoH. BUKOPUCTAHHS  INIJIAKOJYKHOTO
B’SKy4OrO0 y BHUTOTOBJIEHHI aBTOKJIABHOTO HI3IPIOBATOr0 OETOHY JO3BOJIMIIO
OTPUMATH BUCOKOMILIHUA, JJOBrOBIUHUI, MAJIOEHEPTOEMKHI OyAiBEIbHUN MaTepiall.

Jnst  oTpuMaHHS [UIAKONYXXHUX MIHOOETOHIB 3 HHM3bKOIO UIUIBHICTIO 1
BHCOKOPO3BUHEHOIO TIOPUCTICTIO, sSKa 3a0e3neuye MaTepiady JOCUTh BHCOKI
3BYKOTOTJIMHAIbHI BJIACTUBOCTI, BUKOPUCTOBYIOTh MOJIOTUH
enextporepmodocdopHuii rtak 3 moBepxuero 350 400 M%/Kr 1 TyKHi PO3UHH.

Croci6 mopwmzarii 1 crabumzamii MOPUCTOI  CTPYKTypH Tiepemdadae
NPUTOTYBAaHHS CTIMKOI MIHOMAacH 3 HACTYIHUM BBEIEHHSM B Hei TOHKOMOJIOTOTO
HUIaKy.

B sKkocTi miHOYTBOpIOBadiB BUKOPHUCTOBYIOTH JEPEBHUM OMMJIEHHUW TIEK,
CMOJTY JIEpEBHY OMUJICHY, OLJTKOBI IPOIYKTH 1 PAJI 1HIIKUX BIIXOMA1B BUpOOHUIITBA. B
MOPU30BaHy IUIAKOIYKHY OCTOHHY cyMiil BBoASTh 10 10 % aerigpaToBaHOi TJIMHH,
sKa, 3 OJHOro OOKy, cTabumi3ye MiHy, a 3 IHIIOTO — CIpHUsi€ OUTbII MOBHILIOMY
3B’SI3yBAHHIO JIY’)KHOTO KOMIMOHEHTa. [lOKa3HMKM TIaKOJy>KHOTO Hi3JPIOBATOTO
O6etony HaBezeHi B Tabnuii 8.11.

Taomurg 8.11



byoisenvrne mamepianoznascmeo 179

[Toxa3HMKH aBTOKJIABHOTO IIIAKOJY>KHOTO HI3/IPIOBATOTO OETOHY

I ibHicTs Minnicts, MIla Moz[ymf
Bun mutaky PR R R npyxHocT1 E,
2o cT po3 MIla
OcHOBHUIT TOMEHHUN 300 1,1 0,087 -
600 7,1 0,49 2530
1200 32,4 15 6850
Kucnuit nomenHuit 300 1,6 0,11 -
600 7,9 0,55 2600
1200 35,8 2,15 7188
Kucnuii HikeJIeBOro BUPOOHHUIITBA 800 0,83 0,06 —
600 3,7 0,18 1967

4 CYYACHI BETOHHA

be3 BCSKMX CyMHIBIB, OJJHUM 13 HAWBaXKJIUBIMIUX OYJIBEJIbHUX MaTepialiB
CYyYaCHOCTI SIBISIETBCS O€TOH. beToH BIAHOCHUTBCS 1O MarepiajiB HE TUIbKH 3
OJIMCKYYUM MHUHYJIUM 1 Cy4acHHUM, ajie ¥ 3 4yZOoBUM MaiOyTHIM. BueHi mocCTiifHO 1
Jy’K€ YCIIIIHO TPAIlOI0Th HaJ CTBOPEHHSIM HOBUX PI3HOBUIIB O€TOHY, SKi
MPU3HAYECH1 33/JOBOJIBHUTH Oy 1b-sIK1 TOTPEOU MPOMHUCIOBOCTI 1 OY/IIBEIbHOI TaTy3l.

Po3pob6ieni Tak 3Bani DSP — xomnozumu (yimiijibHEH1 CUCTEMHU, 1O BMIIIYIOTh
TOMOTE€HHO PO3MOJIIJICH] yIbTpa Malli YaCTHMHKH) 3 MIIHICTIO HAa CTHCK Oijiblie
250 MlITa. Ili mMarepianu, siki BMIIIYIOTh CHEI[iaJbHO MiATOTOBJICHI IIEMEHTH, MIKPO
KpEMHE3€EM, CIellalibHl 3alOBHIOBAYl 1 MIKPOBOJIOKHA, 33 PAaXyHOK CIELiaIbHUX
TexHoJoTiuHuX TpuioMiB nipu B/11=0,12...0,22 m103BOJIAIOTH AOCATTH MIIHOCTI 0
270 MITa mpu BUCOKIH CTIHKOCTI JO KOPO31MHOIO BIUIMBY 1 CTUPAHHS.

B cydacHOMy OymiBHUUTBI HIMPOKOIO 3aCTOCYBaHHs HaOyiau eupobu i3
Hizoprosamozo demony (puc.8.12.1). TexHiuHI XapaKTEPUCTUKU BUPOOIB: cepeHs
ryctuna — 400-700 Kr/M°, Mapke 3a Minmictio — 25, 35, TEMIONpOBiZHICTH —
0,098...0,18 Bt/M-K, MOpo30CTIHKICTh — 25, 35 HUKIIIB.

&

Puc. 8.12.1. [lopucti 6:10Kk1
JUTSL KJTQJIKU BHYTPIIIHIX 1
30BHIIIHIX CTiH, TEPETOPOIOK.

288
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Jns  BamTyBaHHS MIAJOT TMPOMHUCIOBUX  Oy/iBElIb BHKOPUCTOBYIOTHCS
OemoHu Ha MazHe3ianibHOMY 8 sicydomy mapku ,,Maebem” (puc. 8.12.2). OcHOBHI
BJIACTUBOCTI: BUCOKa MIIIHICTh, JICKOPATUBHICTh, OC3IIIOBHICTH 1 BIACYTHICTh YCAaKH,
JIOBrOBIYHICTb, XIMIYHA CTIHKICTH JO JIYTiB, Ha(TONPOIYKTIB, TIr1€HIYHICTD,
€KOJIOT1YHICTh, BUCOKA aJre3isd A0 Pi3HUX OCHOB, 3BYKOTOTJIMHAHHS 1 TEIJI0130JIA1I1,
AHTHUCTATUYHICTh, MiITHICTh Ha cTUCK 50...70 MIla, minnicTs Ha po3Tar 15...20 MlIla,
noBepxHeBa TBepicTh 150...200 MITa, TermonpogignicTs 0,5...0,7 Bt/m K.

Puc. 8.12.2. Marne3iaibHi
mignoru ,,Marbetr”: a — cknan
M1JJI0TH, 0 —TEKCTYpHI 1
KOJIbOPOB1 PIMIEHHS Ti/JIOT:
1 — MarHe3ianbHE TOKPUTTS
15...40 mMm; 2 — aaresiajibpHa
I'PYHTOBKA; 3 — OETOHHA
OCHOBA 3 TiIPOI30JIAIIEIO. .

[lopiuHo 3pocTae BUKOpUCTaHHS OpykiBku (Tabn. 8.12). Bcei BupoOu
BignoBimaroTh BuMoram YkpCempo JACTY b B.2.6 — 2-95. Minnicte — M400,
ctupanHicts — 0,7 1/KB.CM, BOJOMOTIMHAHHA — 10 6 %, MOpPO30CTIHKICTh — MapKa
F200.

Ctpykrypa  bemomny i3  3ACMOCYBAHHAM  0OA3GNLINOBUX  BOJIOKOH
(6azampTOIIEMEHTa) OJU3bKA 0 CTPYKTYPH, apMOIIEMEHTY 3 apMaTypoIO 13 CTaICBUX
citok. Ilpote 06a3anbTOIEMEHT BOJIOMI€ BHIIOK MIIHICTIO 1 JAePOpPMATHBHICTIO,
OCKUTBKM apMyIO4HMil #oro OazanpT 3abe3medye BHUINMKA CTYIMiHb JUCIEPCHOCTI
apMyBaHHS KaMeHs, 1 caM 0a3anbT BOJIOJIE€ BUIIO MIITHICTIO, YMM CTajieBa CiTKa.
Kpim Toro, 6azaibTOLIEMEHT MOKE MEPEHOCUTH BEJWKI MpYykHi Aedopmaliii Tomy,
1[0 0a3aJIbTOBE BOJIOKHO MPH PO3TATYBaHHI IJIACTUYHUX JedopMalliii He Mae, a 1o
MPYKHOCT1 TepeBepiye craib. [Ipu TBepAiHHI IIEMEHTHOTO KaMEHsI YTBOPIOETHCS
arpecuBHE CEpEeNOBHUIIIE, IKE PYyHHYE MOBEPXHIO BOJIOKHA, YTBOPIOIOUU MPU LBOMY
pakoBHHH. MIIHICTh BOJOKHA 3MeHIIyeThcsl Ha 10%, ane 3a paxyHOK pakOBHH, IO
YTBOPUITUCS, MIIHICTh 3YCTUICHHS KaMEHsI 1 BOJIOKHA 30UIBIIYETHCS, TAKUM YHHOM
MIIHICTh camMoro BUpoOy 3pocTae. [Ipu BUKOpUCTaHHI TOBCTHUX BOJIOKOH (Oisiblie
100 MKM.) TX MIITHICTh HE 3MIHIOETHCS.
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Taomurg 8.12

Turnu 6pyKiBKH 13 OETOHY

MoJi0oTOK Ilnura
S (s}
m
ILeraa = | IlauTa
10pOKHS | I:!Il__lll%ﬂ:l
0
N BBBB ' Ilnuta
Iloasiiine E B aJKypH
T
== e

il

110
«—>
dasika Crap
e
MicTo

210

["'omoBHUME OCOOJMBOCTSIMHU 0Oa3aJIbTOIIEMEHTA € WOro BHCOKAa MIIHICTh IIPH
BCIX BHUJAX HANPYKEHUX CTaHIB 1 3/aTHICTh MEPEHOCUTH BeNHKI Aedopmariii B
npykHomy ctanl. [Ipu 1mpomy BimHOCHA nedopmarlis IIEMEHTHOTO KaMmeHs 0e3
yrBopeHHs TpimuH gocsarae 0,7-0,9 %. Byayum xiMmiuyHO 1HEpTHHM, Oa3albTOBE
BOJIOKHO HE BCTYIIA€ B PEAKIIIO 3 COJIsIMU a00 dhapOHMKaMU, TOMY OETOHHI PO3YMHU 3
N00aBKOIO BOJIOKHA 3aCTOCOBYIOTHCSI 1 Mpu OyAIBHUITBI MOPCHKHX CIOPYH, 1 B
apXITEeKTYpHOMY 1 JEKOpPAaTUBHOMY OeTOHax. Y JOpPOXKHIX MOKPUTTSAX BOJOKHO
oOepirae O€TOH 1 apmaTypy BiJI NPOHUKHEHHS arpeCUBHUX PEYOBHH, a TaKOXK
MIJBUIIY€E 3aJMIIKOBY MIIHICTh 1 CTIMKICTh JI0 3aMOPOKYBaHHS-BIATaBaHHS,
M1JBUIIYE MIOPCTKICTh MOBEPXHI. BUKOpUCTaHHS SKICHOTO OETOHY 13 CleliaIbHUMHU
n00aBKaMH, BKJIIOYAIOUM MOHO BOJIOKOHHE apMyBaHHs, 3a0€3Me4yl0Th CTIAKICThH 110
nepenaaiB TEeMIepaTyp, 3axXMINalud BiJ PO3JIOMIB, TPIIIMH 1 BiAlIAPYBaHHS
MOBEPXHI; BUKJIIOYAE TJIACTUYHI 1 YCaJKOBI TPIIIMHU; 30UIbIIYE JOBrOBIYHICTD
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MOBEPXHI, Kparo 1 1IBa, TAKOX CTIMKICTh JO CTUPaAHHS 1 yJapiB; 3abe3reuye paHHIO
MIIHICTh Ha CTHCHEHHS, TOOTO MIIHICTh, SKOI 3BHYaWHUN OCTOH HaOyBa€ TIIbKH
yepes 28 THIB 3 MOMEHTY YKJIaJaHHS.

Diopodemon € IEPCIICKTUBHUM KOHCTPYKIIIHHUM MaTepiaJioM JijIst 0araToIiiabo-
BOT'O 3aCTOCYBaHHS Y OY/IIBHUIITBI, B IKOMY SIK apMYIOUN KOMIIOHEHT BUKOPHUCTOBY -
10Tb (iOpu (KOpOTKi ab0 MmepepBHI BOJIOKHA), IO PIBHOMIPHO PO3MOAUISIOTHECS B
00'emi 6eToHHOT MaTpuii. J{s TuciepcHOro apMyBaHHS NPUIATHI Pi3H1 BUAU MeTale-
BUX Ta HEMETAJICBUX BOJOKOH MIHEPAIbHOTO 1 OPraHIYHOTO MOXOKEHHS. ApMyBaHHS
MOJKe 3/1ICHIOBATUCH SIK OAHUM BUIOM (10p, TaK i IXHBOIO CyMIIIIIIO (Pi3HOT JOBKHU-
HU 1 PI3HOTO CKJIaay).

MeTtou AucepCcHOTO apMyBaHHs MepeadavyaroTh OTPUMaHHS HalpaBieHo1 abo
JIOBUJILHOI Opi€HTAIlli BOJOKOH B 00'eMi OeToHY. HampaBiieHa opieHTaIlls peatizyeThes
B OCHOBHOMY MpH BUKOPUCTaHH1 O€3MepepBHUX CTPYKTYP (TKAHUX 1 HETKAHUX CITOK,
PO3pIIHKEHUX TKAaHUH Ta 1HIINX MaTepianiB). [ToaiOHui BuI opieHTAIllT MOXKE 3/T1HCHIO-
BAaTUCh TPU apMyBaHHI OETOHIB KOPOTKMMHU BOJOKHAMH, HAIPUKIIAJ, CTAJICBUMHU
¢b16pamu npu hopMyBaHHI BUPOOIB Y MAarHITHOMY IOJII.

ApMyBaHHS BSDKY4YHMX MaTepiajliB BOJIOKHAMH JO3BOJISIE MIABUILUTH MILHICTD LIe-
MEHTHOTO KaMEHI0 Mpu po3TAry Ta 3ruHl Ha 50...240 %. MiUHICTb OpU CTHCKY MOXE
Oytu migsumeHa Ha 90 % nyst emeHTHOTO po3unHYy 1 Ha 15 % 1uist GetoHy. Y mapHa B'si3-
KICTh, OIIpP CTUPAHHIO, MOPO30CTIMKICTh OETOHIB MPU APMYBaHHI BOJIOKHAMH MOKE
3poctatu Ha 200...300 %.

Texnonocis 6ucomoaneHHs i G1acmusocmi (riOpobemonie Ha OCHOBL NOPMIIAHOYEMEH-
my. CKiiai KOMITO3MIIiH 1 yKiiaJianHs OETOHHOI CyMIIlll 3aJIeKaTh BiJl MaTepiaiy BOJIO-
KOH, SIK1 3aCTOCOBYIOThCS. 3a3Bu4ail BBOAATH 1...4 % ¢iOpu 3a 06'emom cymimii. Sk
OpaBWJIO, AapMyIOYMl KOMIIOHEHT JI0al0Th B OCTaHHIO 4epry A0 Jo0pe
TOMOT'€HI30BaHO1 OETOHHOI CyMIllIi, B CKJIaJII IKO1 0OMeKeHa MaKCUMallbHA KPYIHICTh
3anoBHioBaya (10 wmmMm), a Butpara nemeHty ctaHoButh 400...500 Kr/M°.
JlerkoyKkJ1alajJbHICTh TaKUX CYMIIIEH MOTIPUIYEThCS, 10 OOYMOBIIOE HEOOXIHICTh
JI0JlaBaHHs BOJIM BUIIE HOpMU a00 3acTOCyBaHHs mactudikaropis. JIomiIBHO TaKOXK
BUKOPUCTOBYBATH 30BHILIHE BIOPYBaHHS CYMIILII.

@i0poOeToH POPMYIOTH PI3HUMHU METOAAMHU: HEHTPUDYTYBAHHAM, PO3MUICHHSIM,
eKCTPY3i€r0, MPOKATYBAHHAM, JIUTTSAM I11JI TUCKOM, BIOpYBaHHSIM Ta iH. Jlo mepcrek-
TUBHUX METOJIB OTPUMAHHS BIAHOCATH 3a0pU3KyBaHHS MiJ TUCKOM (MOAIOHO 10
TOPKPETYBaHHS) 3 OJHOYACHUM IIOJaBaHHSM BOJOKOH Ha BEJHWKIN IIBUAKOCTI.
Po3nuiennst cyminii 1 BOJIOKOH BUKOHYIOTH y JCKUIbKA MPOXOIB, 110 3abe3nedye
OJTHOP1THHUM PO3TOILTT BOJIOKOH SIK TIO YC1H TUIOITI, TaK 1 0 TOBIIMHI BUPOOiB.

[Tpu BUroToBIeHHI BUPOOIB KPYTIIOTO Mepepi3y (TpyO, CTOBIIB) 13 TOPIBHSIHO Be-
JIMKOIO KUIBKICTIO apMaTypu 3aCTOCOBYIOTh METO]I BTUCKYBAHHSI, AKUN 0a3yeTbcs Ha
OPUHIMIAX HEHTPUPYTYBAHHS Ta OKPEMOTO (PO3IIHLHOTO) IPECYBAHHS.
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B IIE HIKABO

. beron ax OyniBenpHUIT MaTepian 3HaMM B TNMOOKiN gaBHuUHI. lme 3a 3600
pOKiB 70 Hamioi epu B €runti i3 1poro marepiany Oyma 30yqoBaHa Mmipamina
Him0Oyca, ranepei €rumerchbkoro nabipuUHTY, BaXKJIUBI TIAPOTEXHIYHI 1 KYJIbTOBI
CHOPYIU, MOCTH TOIIO. 30€periucs 3aJUIIKd 1 BaBUJIOHCHKHUX OETOHHHX CIOPYA.
beron BuKOpUCTOBYBaldM cTapoAaBHI Tpeku Ta kapdarensHu. B Kapdareni
AHropcbkuii akBenyk 30ygoBaHO 3 O€TOHY Ha BalHSHOMY B SOKydoMy 1
MapMypoBomy I1ebeHi. Ha amepukaHCbKOMY KOHTHHEHTi, B MeKCHIll, 3HalJeH1
OeTOHHI (pyH/IaMEHTU JPEBHIX CIOPYJ NAaBHO 3HUKIOI KylbTypHu, B Kurtai — 3HauHa
yacTuHa Bennkoi kutaicbKoi CTIHU

...B craponaBHboMy Pumi OyniBeIbHUKY BIEPIlIE BUKOPUCTOBYBAIU OETOH (SIK
B'sSDKy4l MaTepiald 3aCTOCOBYBAJIM IIIMHY, TINC, BamHO, acganst) B II cTomiTTi 110
Hamoi epu Ha OYyJIBHUITBI TJIPOTEXHIYHUX CHOPYH MHPU 3BEJIECHHI MOIY B IMOPTY
Kaniryna 611 Hianosmto, npu criopypkeHH1 BeaUMKoro xpamy IlanteoH 13 6eTOHHUM
KynoJioM jiamerpoMm Ounbin sik 40 M, TpH 3BEICHHI MAaCHBHHMX CHOPYJ 1 TaKHX
KOHCTPYKIIH, SIK 3BOJIM, KYIOJIH, TpiyMdanbHi apku. 3 nagiHHsAM Pumcekoi immepii
3aCTOCyBaHHA O€TOHY MPUIMHWIOCA 1 BigHOBWIOCA Jmme B 18 cromTri B
3aX1THOEBPOIEUCHKUX KpaiHax.

...JlosiBa BHMCOKOMII[HMX OETOHIB BifKpHMIa HOBY epy B OYMiBHMITBi. IxXHi
VHIKaJIbHI BJIACTUBOCTI JO3BOJWIM peaii3yBaTH Taki OyAiBEIbHI MPOEKTH, MPO SKi
BIJIHOCHO HEJAaBHO Ba)XXKO OyJ0 HaBiThb MpidaTH. Jlocuth 3ragatu TyHenb mifg Jla-
Manmem, 125 — moBepxoBuii xmapodoc B Yukaro Bucotoro 610 M, MicT uepe3
nponuB Akaci B SnoHii 3 neHTpaisHuM nporonom 1990 m tomio.

...ITino6eton Burorosneno B LlIBenii mix yac enepretnyHoi kpuszu y 1923 p. B
3B’SI3Ky 3 OOMEKEHHSM Ha BUKOPUCTaHHS JI€PEBUHU B OYIIBHUIITBI TPUBAB MOIIYK
Marepiaily, IKHM MO€JHyBaB OM B c0O1 MO3UTHBHI SIKOCTI JIEpeBa, Taki SK BHCOKa
TEIJIO130JISMIIsl, HATypaJibHI IHTPENI€EHTH, Maja Bara, JIETKO mMijaaBaBcs oOpoOiii,
BOJHOUYAc OyB HE TOPIOYUM, HE THHUB. ApxXiTekTop Amnekc EpikcoH, 1o mpaitoBaB B
MicTeuky Ikcxanrc, mepmmii y CBITI pPO3MOYaB MPOMUCIOBE BUPOOHUIITBO
niHOOeTOHY, 0(diIiitHO 3apeecTpyBaB MaTepial IiJl Ha3BOIO ,,Ytohg”.

...D16p0o0EeTOHN Ha TMOMIMPOIMIJICHOBUX BOJIOKHAX PO3POOJICHI B 1H)XXCHEPHIM
naboparopii apmii CIIIA 1 moyaTkoBO NpU3HAYAIKUCH ISl 3aXUCHUX 000JIOHOK MMaJib, a
TakoX OETOHHUX IUIMT NOKpuTTiB. Ha 1el dYac BOJOKHA 3aCTOCOBYIOTH Y
KOHCTPYKLIMHOMY O€TOHI J11 MOPCHKUX CIOPY I (YKPIIUJIEHb), MOCTIB Ta BOJOCXOBHIII,
a TakoX y 30ipHOMYy OeToHI Ta TOpKperOeToHi. HOBI po3poOKM BKIIIOYAIOTH
aHTUOaKTeplalbHUIl OETOH, ,,TOHKUW~ OETOH AJii MOKPUTTA ac(hanbTOBaHUX AOPIT,
,,IIIOPCTKUI OCTOH 3 OTOJICHUM 3allOBHIOBAYEM Ta OCTOH 13 HHU3BKOKO 3JIaTHICTIO JI0
BUOYXOBOT'O BIJKOJIFOBaHHSI TIPHU J1ii BOTHIO.
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@HI/ITAHHH I CAMOIIEPEBIPKA

o Take OETOH 1 3 IKUX MaTepianiB HOTO BUTOTOBIISAIOTH?
JlaiiTe xnacudikariro OETOHIB.

Ha3BiTh ramy3i 3acTocyBaHHsl OETOHIB y OyA1BHUIITBI.

SIK BUBHAYUTH PYXJIMBICTb 1 KOPCTKICTH OETOHHOI CyMiIIi?
Sxki ¢akTOpU BIUIMBAIOTH HA MIIHICTh OCTOHY?

3a SIKOI0 CXEMOI0 pO3pPaxoOBYIOTh CKJIAJl BAKKOTO OETOHY?
OnuuriTh TEXHIYHY CXEMY BUPOOHHUIITBA OETOHHOI CYyMIIIIi.
SIki 0coOMMBOCTI OETOHYBaHHS B3UMKY?

[lepeniviTh pi3HOBUIM JIETKUX OCTOHIB.

10 SIKk1 BU 3HA€TE PI3HOBUAM CHIELIAIBHUX OETOHIB?

11.5Ix1 dhakTOpH BIUIMBAIOTH HA MIIHICTH O€TOHY?

TECTI/I®

alTe BUINOBITI HA NUTAHHA TECTIiB

WoNOR~WDE

Vill. 1 (cuposuna)

I. OCHOBHUM aKTMBHUM KOMIIOHEHTOM 6CTOHy €:

1). meOinb;
2). MCOK;
3). IeMeHT;
4). nobaBKH.
I1. BMICT TTMHUCTUX YaCTUHOK Yy MICKY JJisi OCTOHY TOBUHEH OyTH He Olblie:
1). 3 % 3a macoio; 2). 5 % 3a macoio; 3). 1 % 3a macoro.
1. SAxmo Moayb KPYMHOCTI MICKY JOPIBHIOE 2,1, TO 11e Oye MmiCoK:
1). kpynHUi; 2). cepeHiii; 3). MiJKHUH.
IV. lns apiOHOro micKy MOAYJ b KPYITHOCTI 3HAXOJUTHCS B MEXKaXx:
1).15...2,0; 2).2,1..2,5; 3).1,0..1,5.
V. I'paBiii 1151 6€TOHY Ma€ KPYIHICTb:
1). 0,16...5 mm; 2).5...70 mm; 3). 15...70 mm.

VI. Jlns nigBUIIIEHHS PYyXJIUBOCTI OETOHHOT CyMillll BBOJSITh:
1). mirHocynb(hoHAaT;
2). XJIOpUJI KaJIBIIiIO;
3). XJIOpH/ HATPIFO.
VII. [1ns BUroToBIeHHs MHOOETOHY HEOOX1AH1 TaKli KOMIIOHEHTH:
1). IEMEHTHU PO3YMH 1 TiIPOJII30BaHA KPOB;
2). LEMEHTHO-BaITHIHUI PO3YMH 1 AJIFOMIHIEBA MY/APA;
3). IeMEHTHUN PO3YHH 1 KEPAM3HT.
VIII. [IpuckoproBadi TBepAiHHS AJis OETOHY:

1). mirHocynb¢oHaT; 2). motam; 3). KpeMHIHOpraHiuHi PiUHH.
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IX. k1o y micKy AJis MPUrOTYBaHHS OETOHY 3HAXOAATHCS TNIMHUCTI YaCTUHKHU 6 %,
TO TaKWH TICOK:

1). HeoOXiHO MPOCIATH;

2). HEOOX1THO IIPOMUTH;

3). MO)KHA BUKOPUCTATH ISl OCTOHY.
X. Kepam3uToBwHii rpaBiii MOKHA 3aCTOCOBYBATH JJIsSi BUTOTOBJICHHS:

1). BayKKOTO OCTOHY;

2). nerkoro 6€TOHY Ha MOPUCTUX 3aMIOBHIOBAYaX;

3). miHOOETOHY.

VIII. 2.(6upobruymeo)

I. Ilo0 mpuroTyBaTH BaxXKuii 0€TOH HEOOX11HI KOMIIOHEHTH:
1). meMeHT, Boja, MiCOK, FPaHITHH IeOiHb;
2). IIEeMEHT, BOJa, MICOK, KEPaM3UTOBHUH 11e01Hb;
3). eMeHT, BoJ1a, MUJIOHA(T, MICOK.
4). 1IeMEHT, BOJA, TEPIIT.
II. Inst BUTOTOBNIEHHS MIHOOETOHY HEOOX1AHO B3SITH 100aBKY:
1). anroMiHi€BOT Iy ApH;
2). KieekaHi(pOIBHOT CyMIIIIi;
3). XJI0pUAy KaNbIIifo;
4). morarry.
III. k110 BBECTH B IEMEHTHUI PO3YMH AIFOMIHIEBY MYAPY TO OTPUMAEMO:
1). miHOOETOH;
2). ra300eToH;
3). KepaM3UTOOCTOH.
IV. Tlpu npurotyBaHHi OETOHHOI CyMIIIIl IIEMEHT J03YIOTh 3 TOUHICTIO:
1). no 2 %;
2). no 5 %j;
3). mo 1 %.
V. Yac nepeminryBaHHsi 0ETOHHUX CyMilliei y 6apabaHi 6€TOHO3MIIIyBaya MOXKeE
OyTu:
1). 1 xs;
2). lron.;
3). 45 xB.
VI. JIns HagaHHA MITBHOCTI 1 MIITHOCTI OETOHY B MPOILIEC] YKJIaJaHHs HEOOX1THO:
1). BucymyBaru;
2). BiOpyBaTH;
3). 3MouyBaTH.
VII. JInst mpaBMIIbHOTO HAPOIIYBAHHS MIITHOCTI O€TOHY, HEOOXI1THO:
1). nonuBatu yepe3 10 roauH micist 0STOHYBaHHS;
2). nonuBaTH yepe3 10 XBUIUH miciisi OETOHYBAaHHS,
3). BUCYIIIyBaTH;
4). 3aMOpOXKYBaTH;
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5).He poOUTH HIYOTO.
VIII. TeepainHs 6eTOHY CIMOBUIBLHIOETHCS IIPH TEMIIEpaTypi:

1). 20...30 °C; 2).5...10 °C; 3).10...20 °C.
IV. SK11o 3MimaTé HeMEHTHUN PO3YHH 3 PO3UNHOM CallOHIHY TO OTPUMAEMO:
1). miHoOeToH;  2). ra300eToH; 3). razocuImikar.

X. [llo6 mpuroryBatu 6eTOHHY cyMil ckiaay 1 : 2 : 4, HEOOX1THO B3ATH:
1) nemenTy — 1 yacTuHy; meOCHIO — 2 YaCTHHU; MICKY — 4 YaCTHHHU.
2) micky — | 4acTUHY; IIEeMEHTY — 2 YaCTHHU; IIEOCHIO — 4 YaCTHHHU.
3) memeHTy — | yacTuHy; MicKy — 2 YaCTHHH, MIeOSHIO — 4 YaCTUHH.

VIl 3. (é6nacmueocmi)

I. PyxomicTh 0€TOHHOT CyMillll BU3HAYAIOTh:
1) 3a 7OMTOMOTOI0 CTAaHAAPTHOTO KOHYCA B CEKYHAX;
2) 3a TOTIOMOTOI0 CTaHJAPTHOTO KOHYCa B CM;
3) 3a monomororo npuiany Bika B cM;
4) 3a TOTIOMOTOI0 BICKO3MMETPA B CEKYH/IAX.
I1. st 3MiHU pYXJAMBOCTI OETOHHOT CyMillli, HE 3MIHIOIOYH MIITHOCTI OETOHY
HEOOX1/1HO:
1) BBecTH JirHOCY/IB(AT; 2) 100aBUTH BOJIH.
III. SIx 3MIHUTBCS PYXJIMBICTH OETOHHOT CYMIIIIl, SIKIIO KUTBKICTh MICKY 3017IBIITUTH
3T1HO PO3paxyHKY:
1) He 3MIHHUTHCS; 2) 3MEHIITUTHCS, 3) 30UTBIITUTRCA.
IV. CrangapTHi 3pa3ku 3 BaXKOro OE€TOHY micis 28 AHIB TBEPAIHHS BUIIPOOYBaIN HA
CTHUCK, pyiHiBHEe HaBaHTakeHHs 500 kH. Skwuit kinac 6etony?
1). B15; 2). B50; 3). B150; 4). B500.
V. SIx BU3HAUMTH Kjac OCTOHY 3a MIIHICTIO B JIabopaTopii?
1). 3a rpaHMIICIO MIITHOCTI Ha CTHCK 4yepe3 28 i0;
2). 3a TPaHUIICIO MIIHOCTI Ha CTUCK Yepe3 14 1i0;
3). 3a rpaHMIICIO MIIHOCTI Ha 3rUH uepes 28 110;
4). 3a TpaHUIICIO MIITHOCTI Ha 3ruH Yepe3 14 nio;
VI. SIki po3mipu €TaJOHHOTO 3pa3Ka IpH BUNPOOYBaHHI OETOHY Ha MILIHICTb:
1). ky0 31 croponoto 10 cwm;
2). Ky0 31 cTopoHOI0 15 cM;
3). Oanmouka 4x4%x16 cM.
VIl. BogouieMeHTHe BiAHOIIEHHS y O€TOHI MOXe OyTH:

1).0/4...1; 2).0,1...1; 3).08...2; 4).1..2,5.
VIII. Cxnan 6erony nmo3naueno 1:2:4. Slkuit maTepiai moKa3aHo YUCIOM ,,2”7?
1). 1ieMeHT; 2). rpaBiii; 3). MicoK; 4). BarHo.
IX. Uepes 7 auiB TBepAiHHS O€TOH HAOMpAE MIITHOCTI:
1). 60...70 %; 2). 175 %j; 3). 40 %; 4). 75 %.

X. Slkuit maTepias mo3Havyae 4yucio ,,1” B ckiazai 6erony: 1: 2 : 6?7
1). meOinb; 2). ICOK; 3). IEeMeHT.
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VIl 5. (zacmocyearrst)

|. SIxuit 6eToH Kpalle 3aCTOCOBYBATH /ISl BATOTOBJICHHS OETOHHOTO (DyHIaMEHTY
XKUTIIOBOTO OyIMHKY?
1) BOrHETpPHUBKHI OCTOH;
2) miHOOETOH;
3) 3BHUaliHUi BaKKHil OCTOH;
4) nepiiToOeTOH.
I1. I3 kepaM3uTOOETOHY MOKHA BUTOTOBUTH:
1) 3a;11300€TOHHY KOJIOHY;
2) CTIHOBY TTaHEJIb;
3) maHenn A1 JaMOH;
4) IIMTH )T TITIOTH 1IeXY.
[11. JIy11 BUTOTOBIJIEHHS TOPOKHBOTO MOKPUTTS AOIIBHIIIIE 3aCTOCOBYBATH:
1) Baxkkuii OETOH Ha TTACTU(DIKOBAHOMY TOPTIAHIIEMEHTI;
2) mepiToOeTOH;
3). Bakkuii OCTOH HAa IOPTIAH/IIIEMEHTI;
4). Baxxkuii 0ETOH Ha TIIMHO3EMHCTIM IIEMEHTI.
IV. JlekopaTtuBHiI O€TOHM BUTOTOBJISIOTH Ha OCHOBI:
1). 6110TO TOPTIAH/IIIEMEHTY;
2). miactru(ikoBaHOTO MOPTIAHIEMEHTY;
3). IIIMHO3EMHCTOTO IIEMCHTY.
V. [ns TennoizonsuiiHux 0eTOHIB HE0OX1THO 3aCTOCOBYBATH:
1). rpaHiTHUH 111€01HB;
2). KepaM3UTOBHUH I111EO1Hb;
3). GapuToBHMIi 111€01Hb;
4). 6a3aabTOBUH MICOIHb.
VI. JIns BUTOTOBIIEHHS KOPO31MHOCTIMKUX MIAJIOT Kpallle 3aCTOCOBYBATH:
1) mosimMepHi 6eToHu; 2) mepiiToOeToHH; 3) MHOOSTOHHU.
VII. JI;1s1 BUTOTOBJIEHHSI BUPOOIB 7151 HAOEPEKHUX 3aCTOCOBYIOTh OCTOH:
1). mepniToOeTOH; 2). T1IPOTEXHIUHUH; 3). 3BUYAHHI BayKKHIA.
VIII. Ins BUroToBIEHHsI OETOHHUX KOHCTPYKI[IH, 1€ HEOOXI1THO IIBUAKUN HAOIp
MIIIHOCTI 3aCTOCOBYIOTh OE€TOH Ha OCHOBI IIEMEHTY:
1). TIUHO3EMHUCTOrO; 2). UIAKOBOTO; 3). MOPTIAHAIEMEHTY; 4). riapodoOHOoro.
IX. [Taneni 175t 30BHIMIHIX CTIH KUTJIOBOTO OYMHKY MOKHA BUTOTOBUTH 13:
1). mtako6eTony;
2). TIAPOTEXHIYHOTO OETOHY;
3). rincobeTony;
4). macTOeToHYy.
X. Ha aTOMHHX e1eKTpOCTaHILisIX 3aCTOCOBYIOTh O€TOHM Ha OCHOBI:
1). 6aputoBOrO MICOCHIO;
2). BaITHAKOBOTO IIEOCHIO;
3). KepaM3UTOBOTO IEOCHIO;
4). muaxy.
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Tema 9. BY/IIBE/IBHI PO3YHUHHU
4 9.1 BUJU BY AIBEJIbHUX PO3YMHIB

byniBenbHUN pO3YMH — IMITYYHHH KaMiHb, IO € MPOAYKTOM 3aTBEPAIHHS
pPO3YMHHOI cyMimil. Po3umHHA CyMmill CKJIAalaeTbes 3 B'SKYyUOi PEUOBHUHHU, BOM,
JpiOHOTO 3allOBHIOBAYa 1, B JICIKHWX BHUMAAKaX, 100aBOK. bymiBenbHMUI pO3UnH — 1€
JpiOHO3EPHUCTHI OETOH, TOMY 3aKOHOMIPHOCTI, IpUTaMaHHiI 0€TOHaM, MpPaBUIbHI U
JUTSL PO3YHMHIB.

ByniBenbHI po3uMHH KIACHU(IKYIOTBCS 32 BHUIOM B'SKY4YOl PEUYOBHMH,
PU3HAYEHHSM, MIIHICTIO, MOPO3OCTIMKICTIO, CEpPEHBOIO TYCTUHOIO, CKIIAJIOM:

® 3a BUJOM B’SDKy4Oi PEUOBUHM PO3UMHU OyBalOTh IEMEHTHI, BaIlHsHI,
T1IICOBI, IIEMEHTHO-TJIMHAHI, IIEMEHTHO-BAITHIHI, BAITHIHO-TIIICOBI;

® 33 NpPU3HAYCHHSIM — JUIsl KaMm’ SIHOI KJIAQJKA Ta MOHTaXy KOHCTPYKIIIH,
OTIOPSJKYBaJIbHI, CTICITIajIbHI,

® 3a MIIHICTIO Ha CTUCK — Mapok M4, M10, M25, M50, M75, M100, M150
M200;

e 3a Mopo3socrTiiikicTio — mapok F10... F300;

e 33 CEPEeNHBOIO T'YCTHHOIO — BaxKi ( pm >1500 kr/m°) i serki (pm 10
1500 kr/m°);

® 33 CKJIaJIOM — MPOCTI Ta CKJIaJHI.

Ckian po3uMHy MO3HAYaIOTh CIIBBIIHOIICHHSIM 00'€eMIB MaTepiaiiB, Oepydu
BUTPATy B'SKY40i peyoBUHU 3a OoAuHMINO. CKJIaa MPOCTUX PO3YHMHIB MO3HAYAIOTH
cuniBBigHomeHHssM 1 : X, ne 1 — yactuHa B'sbKy4oi peyoBHMHH, a X — 4YacTUHA
npioHOTO 3anmoBHIOBaYa. Ckiaja ckiagHux abo mimanux po3unHiB — 1 : X : V. ne 1 —
BUTpaTa OCHOBHOI BSDKY4YOI pEYOBMHHU, X — JOMOMIXKHOI B'sKy4Oi PEUOBHHHU, a Y —
JIpiOHOIO 3alOBHIOBAYA.

Bona nnst OyniBenbHUX pPO34YMHIB Mae OyTH 0e€3 JIOMIIIOK, SIKI MOXYTh
CIPUYMHUTHA KOPO31I0 B'SIKYyUOi PEUYOBMHM, BUKOPHUCTOBYIOTH NEPEBAXKHO MUTHY
BOoAy. [IpiOHMM 3aroBHIOBAYEM HAWYACTIIIE € MPUPOJIHI MICKU YU MOAPIOHEH] TPChKi
nopoau. I3 MiHepanbHUX J00ABOK Y PO3UMH BBOJSTH TJIUHY, BalTHSIHE TICTO, J1ATOMIT,
Tpenen, meneni nuiaku, 3oau TEC. Jlo0aBku MiABHINYIOTH BOJAOYTPUMYBAJIbHY
3JIaTHICTb, JAIOTh MOXKJIUBICTh €KOHOMHTH LIEMEHT; MOJIETIIYIOTh YKJIaJAKy PO3UHHY

[ToBepxHEBO-aKTUBHI 100aBKH (OMHJICHUW JEPEBHUI MEK, KaHIPOJIbHE MUIIO,
MuiioHaT, acuAO0N)  TAKOXK  MOJINIIYIOTh  YKJIQJAQJIbHICTh,  IMIJABUILYIOTh
MOPO3OCTIAKICTh,  3HMXKYIOTb  BOJOIOIJIMHAHHS  PO3YMHIB.  SIKIIO  pO3YUH
3aCTOCOBYIOTh B3HMMKY, TO JIO HMOro CKJaJy BBOJSTh MPUCKOPIOBadl TBEPAIHHS
(XJT0pU1 KaJbIliI0, XJIOPHUI HATPIIO TOIIIO).

4 2£9.2 BMACTUBOCTI PO3YMHOBOI CYMIIIII.

OCHOBHOIO XapaKTEPUCTUKOIO PO3ZYMHOBOI CYMIIIl € JIETKOYKIAAAIbHICTh, Ka
3aJICKUTD BiJl PyXJIUBOCTI 1 BOAOYTPUMYBAJIBHOI 3JaTHOCTI.
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PyXauBICTh PO3YMHOBOI CyMillll — 1€ 37aTHICTb JIETKO YKJIaJaTUCS MO MOBEPXHI
KaMeHIO piBHUM IapoM. CTymHiHb pyXJIMBOCTI BH3HAYaIOTh CTAaHAAPTHUM KOHYCOM
(puc. 9.2) macoro 300 r. KOHyc 3aHYPIOETHCA B PO3UMHHY CYMIIll HA JICSIKY TJIMOUHY,
IO € MOKa3HUKOM pyXJII/IBOCTl (ocajka KOHyca), SIKy BH3HA4YalOTh Y CaHTHMETPAX.
PYXJII/IBICTB 3aNeKUTh B KUIBKOCTI BOJW, CKJaay 1 BIACTHBOCTEH BUXITHHUX
matepianiB. [I{06 miABUIIUTH PyXJIMBICTh Oy1IBENIbHUX PO3YHHIB, 10 iXHHOTO CKIATy
BBOJISITh IIIACTU(]IKYIOUl TOBEPXHEBO-aKTHBHI J00aBKU. PyXnuBICTH 3a7aloTh 3a
BUJIOM 1 IPU3HAYEHHSIM PO3UMHY, BOHA JISKHUTD y Mexkax 3...14 cm.

Puc.9.2  CranpaptHuii  KOHYC:
1 — pyxoMuii cTep>KeHb 3 KOHYCOM;
2 — JiHiMKa 3 IMOI1JIKAMH;

3 — mratuB; 4 — mocym s
PO3YMHOBOI CyMIIIII.

BonoyrpumyBanbHa 31aTHICTh BIUIMBAE HA 3JaTHICTh PO3UYMHOBOI CyMIIll HE
pO3IIapoOBYBaTUCA TiJ Yac TPaHCIOPTyBaHHS. BomoyrpumyBanbHa 37aTHICTh
3QJICKUTH BiJ] CIIBBIIHOIICHHS BUXIJHUX MaTepiaiiB, HASBHOCTI JOOABOK y CKJIaji
pPO34YMHY, BUY B’sKy4Oi peuoBHHM. SIKIIO Ha MOBEepxHI po3unHy uepe3 10...15 xB.
3 ABJISIETHCA BOJIa, TO BOJOYTPUMYBaJbHA 3JaTHICTh HHU3bKA: JO CKJIaay CyMIIIi
MOTPIOHO BBECTH MOBEPXHEBO-aKTHUBHI J100aBKU ab0 J0JaTH B’SDKY4YOi PEUOBHHH.
[Ipu poOOTI 3 poO3YMHOM TMOTPIOHO 3BOJIOKYBATH OCHOBY, Ha fAKYy BIH Oyje
yKJIaaaTucs (KaMeHi, IUTMTKHU TOILIO).

4 9.3 BJACTUBOCTI PO3YHUHY. MILIHICTH PO3YHUHY

MiuHIiCTh  PO3YMHY 3aJ€XKUTh BiJl AKTUBHOCTI B’SDKY4Oi PEYOBHUHH,
BOJIOLIEMEHTHOI'O BIJTHOIICHHS, YMOB 1 4Yacy TBEpHAiHHSI. MIUHICTh PO3YMHY, LIO
YKJIQJIA€ThCs Ha IIUIHHY OCHOBY,

Rp = 0,25R(1I/B - 0.4),



T.M. Iawenxo, 3.1. Ceimna 190

Ry — akTuBHICTE IeMeHTY, MIIax10;
[1/B ieMeHTHO-BOIHE BIJHOIIICHHS PO3YHHY.
Sk1110 ocHOBa OpUCTa, TO MIIHICTB 3pocTae MpuodIn3Ho y 1,5 pazu. MitHiCcTh
PO34YMHY MO’KHA BU3HAYUTH 32 BUTPATOIO IIEMEHTY Ta AKICTIO IICKY:
Re =kRy; (I1-0,05) +4,
ne K — koedimieHT, SIKUH 3aJ€KATh BiJ SKOCTI micky (mis apioHoro k=14,
cepeaHboi KpymHocTi — 1,8; kpyrHoTro — 2,2);
L[ — BuTparTa nemMeHTy B TOHHax Ha | M MICKY.
MilHICTh PO3YMHY TaKOX BU3HAYAETHCSA 32 (DOPMYIIOIO
Re = ki1 RuQu,
ne k=1 nna moprmanmuementy i 0,88 mas 1uIakoBOro i IyIoJIaHOBOTO
NopTIaHALEMEHTY; Qi — BUTpaTa IEMEHTY B TOHHaxX Ha 1 M TIicKy.
MIilHICTh PO3YMHY XapaKTepU3YIOTh MApKOI0, SKa BU3HAYAETHCS TPAHUIICIO
MIIIHOCTI Ha CTUCK KyOuka posmipom 70,7x70,7x70,7 MM abo Oanouku
40x40x160 MM, BUIIpoO6oBYyBaHUX uepe3 28 110 TBEP/IIHHS Y CTAHIAPTHUX YMOBaX.

L!-.-I #" IIpuknao. BusHauuT MapKy PO3YHHY, SKIIO 3pa30K — CTaHIAPTHHUIA

KyOUK IpH BUIIpoOyBaHH1 3pyitHoBaHO cuiioro 50 kH.
Po3B’a3anHs.

R..=P/S=50000/(70,7%70,7)=10MIla
Mapxka po3unny 10 MIla x 10, M100

4 9.4 PO3YMH JJISI KJAJKHU CTIH TA MOHTAXKY KOHCTPYKIIIN
BYAIBEJIb

JUist KJTagKku CTIH Ta MOHTa)Xy KOHCTPYKIIA OyJiBesb 3aCTOCOBYIOTH PI3HI 3a
CKJIAJOM PpO3YMHHU, II0 BHU3HAYAIOTHCA BUMOTAMHM JO MII[HOCTI KOHCTPYKIIIH.
MypyBanbHl pO3UYMHU ISl MIJ3EMHUX CHOPYH, KJIAIKH HUXKYE T1IPOi30JISIIAHOrO
[1apy BUTOTOBIISIIOTh HA OCHOBI 1IeMeHTY. J1Jig 3BeZIeHHs] Ha3eMHUX YacTUH OyiBeb,
10 3a3HAIOTh HEBEJIIMKOIO HAaBAaHTa)KEHHS, BUKOPHCTOBYIOTh BalHSHI PO3YMHM, 1 B
IHIIIMX BUIAJIKaX IIEMEHTHO-BAITHSHI Ta [IEMEHTHO-TJIMHIHI PO3YHHHU.

Cxnan po3unny BusHayaeThesi CHull 3.03.01-87 , Hecymue u orpaxkaaroime
KOHCTpyKIuu” (Tadm. 9.4).

PyxnuBicTe MypyBajdbHUX PO3YHMHIB 332 MPU3HAYEHHSIM 1 METOAOM YKJIAJaHHS
OepyTh TAaKOI0: JUTs KJIAJIKH 13 MUIBHUX KaMeHIB Ta 1ermm — 9...13 cwm, 13 kepaMiuyHuX
KaMEHIB 1 MOPOKHUCTOI 1erH — 7...8 cM, JyIsi 0yTOBO1 KJIaaku — 4...6 cM. Y pO3uuHH,
K1 3aCTOCOBYIOTh B3MMKY, BBOJSATH XIMI4HI JOOABKH, SIKI 3HMKYIOTH TEMIIEpaTypy
3aMep3aHHs BOAM (HITPIT HATPIIO TOLIO).
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Tabmuus 9.4
CxJiaz po3unHy 1151 KJIaJIKU
Mapxa Cknaz 3a 06’ €eMOM JIJIs1 PO3YMHY MapKu
HEMCHTY 100 75 50 25
Llemenmmno-enunsanutl, yemenmHo-8anHAHUL
500 1:05:55 1:08:7,0 - —
400 1:04:45 1:05:55 1:09:8 —
300 1:0,2:35 1:0,3:4,0 1:06:6 1:04:10
200 — 1:0,1:26 1:03:4 1:0,8:7,0
Lemenmnui
500 1:55 1:6,0 — —
400 1:45 1:55 - —
300 1:3,0 1:40 1:6 —
200 — 7 1:25 1:4 —

4 9.5 OMOPAJIXKYBAJIbHI PO3UMHU

OnopsiKyBaibHI PO3UUHU MOAUIAIOTH Ha IITYKATypPHI Ta JEKOPATUBHI.

LImykamypui po3yunu TOTYIOTh Ha LIEMEHTaX, LIEMEHTHO-BAIHSIHUX, BaIllHSHO-
TINICOBUX, BamHSHUX Ta TINCOBUX B'SDKyunx OCHOBHI BHMOTH JI0 IITYKaTYpHHX
pPO34YMHIB — HEOOXIJIHA PYXJIMBICTh, J0OpE 3YEIUICHHS 3 OCHOBOI. PyxXJIMBICTH
YaCTKOBO 3aJIEKUTh BIJ CIMOCOOY HAHECEHHS IUTYKAaTypKHU: MPU MEXaHI30BaHOMY
HAHECEHId MiArOTOBUOIO MIAPY PYXJUBICTH po34yuHy 6...10 cM, a mpu pydHOMY —
8...12 cm. Jlnst 03100.1F0BANIBHOTO TIAPY PYXJIMBICTH pO3unHy 8...12 cM.

Bubip B'skydoro 3anexuTh BiJl YMOB €KCIUTyaTallli Ta OCHOBH, Ha SIKy BOHHU
HaHOCAThCA. L[eMEeHTHI Ta 1eMEHTHO-BAIHAHI PO3UYMHU MPU 3HAYEHI JJIS 30BHIMIHIX
MOBEPXOHb Ta KOHCTPYKIIIM, IO MPaliOOTh B yYMOBaX IIJBHIICHOI BOJIOTOCTI,
pPO3UMHHU 3 TIICOM Uil MOBEPXOHb, IO EKCIUIyaTYIOTbCS B YMOBax HHU3bKOI Ta
HOPMAJIBHOT BOJIOTOCTI.

Jlexopamueni  posuuHu  BUTOTOBISIIOTH Ha OLIOMYy Ta  KOJIbOPOBUX
NOpPTIAAHALIEMEHTaX, BallHI Ta KOJbOPOBUX TIPCHKUX MOPOAAX 13 BBEIEHHSM PI3HUX
MITMEHTIB. 3aCTOCOBYIOTh iX JJISl OMOPS/KYyBaHHS JIMIIBOBUX TOBEPXOHH CTIHOBHUX
naHesei, BeJIMKUX CTIHOBUX OJIOKiB, (hacasiB. KolbopoBi BalHAHO-MIIAHI PO3YUHU
roTyloTh 3 BanHsHOro Ticta (10 yactun), uementy (1 vactuna), micky (30 yactun) i
OapBHUKIB.

Cknan Tepa3suToBUX pO34MHIB — eMeHT (1...2 yactunm), BanHo (3...6 4acTuH),
nicok (4...10 wactun), caroa, MapMypoBa Kpolka 1 mirmeHTd. Kam'sHi mrykaTypku,
10 IMITYIOTh T1PChKI TOPOJH, TOTYIOTh 3 OLIOTO IIEMEHTY, BAITHIHOTO TiCTA 1 KPOUTKU
3 MapMypy, TpaHiTy, 1a0paoOpuTy.




T.M. Iawenxo, 3.1. Ceimna 192

4 9.6 CHEHIAJILHI PO3UUHHU

["apoi3onsiiiHi pO3YUHU 3aCTOCOBYIOTH ISl OMOPSKYBaJbHUX POOIT MpHU
CHOPY/KEHHI CXOBUII PIKUAX MPOAYKTIB, INTYKATYPKH CTiH MiABATIB, MAJOTH TOIIO,
iX BUTOTOBIISIOTH Ha IIEMEHTaX BHCOKHX MAapOK 1 KBAapIIOBOMY ITiCKy. B arpecuBHHX
CEpEeIOBHUIIAX 3aCTOCOBYIOTh CYIh()aTOCTIHKII BOTOHESTPOHUKHUHN TTOPTIAHAIICMEHT.
Crximan rigpoizomsmiiaux posuuHiB — 1:1..1 : 3,5. V po3unHM BBOASATH N0OaBKH
aJIFOMIHAT HATPII0, XJIOPHE 3aJ1130, OITYMHY €MYJIbCIIO, TaTEKCH.

In'exyitinumu  po3uuHamu 3amOBHIOIOTh KaHAJIM TIONEPEIHBO HAIMPYKEHUX
KOHCTPYKIii. BOHU BUTOTOBISIOTHCS 13 IEMEHTHOTO TICTA, LIEMEHTHO-IIIAHOTO
posunny. Burparn nementy — 1100...1300 kr Ha 1 M° posunny i 1400...1600 kr Ha
1 M° Ticra. Mapka memenTy — He Hikue 400, a Mapka po3unny — 300 i BHIIE.

Tamnonadxcni  po3uunu  3aCTOCOBYIOTH JUISI TaMIIOHYBaHHS  Ha(TOBUX
CBEp/UVIOBUH, TYyHENIB. BUTOTOBISIOTH X HAa  OCHOBI  TaMIIOH&XHOIO
MOPTIAHIIEMEHTY, MUIAKOMOPTIAHALIEMEHTY, MyI[0JJAHOBOTO Ta CYIb(aTOCTIMKOTO
MOPTJIAH/ILICMEHTIB.

Axycmuyni  po3uunu 3aCTOCOBYIOTh Y 3BYKONOTJIMHAJIBHIA IITYKaTypIIl.
['oTyroTh iX Ha OCHOBI MOPTIAHAIIEMEHTY, IUIAKOMOPTIAHAIIEMEHTY, BallHa, TiIcy,
KayCTUYHOTO MarHe3uTy. 3aloBHIOBAauUl — IMeM3a, IUIAKH, KepaM3uT, MEpJiT TOIIO;
pm= 600...1200 xr/m".

Peumeenozaxucnumu pozuunamu OMTYKATYpIOIOTh CTIHM, CTENl, MIAJIOTH B
peHTren-kabiHerax. B'sbkydl —  HOpPTIaHALIEMEHT,  IUIAKOMOPTJIAH]IIEMEHT.
3anoBHIOBaY1 — OapuT, 100aBKU — KajaMii, JIiTiH Ta 1H. pyp >2200 Kr/M.

4 9.7 CYYACHI PO3UMHU

PeakTuBHI MOpPOIIKOBI  KOMIIO3UTH — I€  CIeMmialbHI  BUCOKOMIITHI
(b10poHANOBHEHI PO3YMHU 3 BEJIMKUM BMICTOM MIKPO KpEeMHE3eMy 1 XIMIYHUX
n00aBOK, 30KpeMa, cyrnepruiacTiugikaropiB. MillHICTh Ha CTUCK TaKUX CUCTEM MOXKE
nocsrtu 200...300 MlIla, a minHicTh Ha po3Tsar npu 3rudi — 10 100 MITa. Tlpu upbomy
JUIsL OTPUMAaHHS KOMIIO3UTIB 3 MinHicTIO 10 200 Mlla npocutes mpoctoro
BUTPUMYBAHHS IPUTOTOBJICHUX PO3YMHIB NP TeMiiepaTypl npubdauzno 90 °C, a qis
CUHTE3y OCOOJMBO BHMCOKOMII[HUX MaTepiaiiB HEOoOXiJHa creliajibHa TEeXHIKa 1
temneparypa npubauzuo 400 °C.

30BHIIIHE 03/100JIEHHS JEKOPATUBHUMHU IITYKaTypKamH, IO IMITYIOTb
OyuapaoBaHy (akTypy HPUPOIHOTO KaMmeHIO (TpaHIT, MapMyp Ta 1H.), BEACThCA B
TaKiil MOCIIAOBHOCTI: HA BUCYIICHHUH, ONEPEIHbO 3MOUYECHHUM MIATOTOBYUH 1Iap, LI0
Ma€e HaciuKy [Uisi Kpalloro 34eIUIeHHS, HAHOCATh IIap CMETaHONOoM10HOTO
IIEMEHTHOTO PO34YMHY, 0 CKJIAJAEThCS 3 IIEMEHTY 1 BOJHU, TOBHIMHOWO 1 — 2 mM;
noTiM 0e3 MepepBH HAHOCATH IIAp JIEKOPATHMBHOTO PO3YMHY TOBIIMHOKIO 5 — 6 MM.
Cymim Mae OyTM HamiBCyXOr. Ii HAaKIagaloTh KElIbMOK HAa MOBEPXHIO i
po3piBHIOIOTE. Jljis onepkaHHs (akTypu TOBEpXHI KaMEHI0, OOpOOJICHOTO ,Iij
Oydapmy”, CyMill YOIUTbHIOIOTH CHEI[iaIbHUM  IITaMITyBaHHSIM po3mipamu
150x150 MM 13 OpoH3U 200 HEpKaBitOYOi cTajl 3 peabeHOI0 OBEPXHEIO Yy BUTIISIL
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BUCTyMaouux 3y0iB. [licig BUCHXaHHS JUIBOBOTO MIAPY MPOTITOM TPHOX-YOTUPHOX
JHIB TMOBEpPXHIO MpoMuBalOTh 10 %-HUM PO3UMHOM COJIIHOT KHCJIOTH, a TMOTIM —
BOJIOIO.

BanHsHO-mimaHi KOJIbOPOBI IITYKAaTYpKU 3a 30BHIIIHIM BUTISAOM IMITYIOTH
nimanuk. Kosip mrykaTypiii 10/1a€ HallOBHIOBaY a00 MIrMEHT.

daktypy i ,,TpaBEepTUH’ OJEPKYIOTh Y TaKWM CIIOCIO: Ha MiATOTOBJICHY
MOBEPXHIO OKPEMUMU KUJKaMU HAaHOCATh TOHKHUH 1Iap KOJIbOPOBOTO PO3UYMHY, 3J1€TKA
3aryaJKyloud CTaJleBUM MOJIyTepkoM. IIpu 1poMy MIOMKMHY LIJIKOM PO3YMHOM HE
3allOBHIOIOTh, Y pe3yJibTaTl 4Oro OJEpKyHOTh (PAKTypy y BHUIUIAJI KaBepH Ha
TJIaJIKOMY T, 10 Haragaye GakTypy 1eKOPaTUBHOTO KAMEHIO TPaBEPTUHY.

Tepa3utoBy mITyKaTypKy HAHOCATH MICHSI TOTO, SIK MIATOTOBYMH IIap 3aTBEpie
no Bciii moBepxHi. [lepen HaHeCEHHSM JEKOPATUBHOTO PO3YUHY MOBEPXHIO PSICHO
3MOYYIOTh BOJI00. HaHocHuTH 1m1ap HEOOX1AHO B OJWH MPUHOM Ha IUIOULY, OOMEXKEHY
pycTamu, MuUISICTpaMu, BIKOHHUMU MPOpi3aMu 1 T. 1H. PO3unH HaHOCATH 3BUYAHHUM
CIIOCOOOM 3a JIBa-TPH Pa3H y 3aJIEKHOCTI BiJ TOBLUIMHU HAKPUBOYHOI'O IIAPYIOYH 1
PO3pPIBHIOIOTh HAaIIBTEPTKOW. Ilicias mporo Imrykarypka MpOTIroM MIpHOIU3HO
24 ron. (y 3aJ€XHOCTI Bl TeMIEpaTypu MOBITPs) MOBUHHA MPOCUXATU JTOTH, MOKU
BEpXHIN IIap MpH 3aTipii HE MouMHae obOcumnatucs. [loTiM mpuctynaroth 110
OCTaTOYHOI OOPOOKHM OIITYKaTypeHOi MOBEPXHI — LMKIIOBAHHIO, 1[0 BUPOOIAETHCS
CHEIIaJbHOI0 TEPTKOI-I0IIKOI0 po3mipamu 150x150 1 ToBmuHo0 20%25 MM. Y
TEPTKYy B IIaXOBOMY IMOPSIKY 3 BIICTaHHIO 15 MM HaOMBalOTh LBSIXH, IO
BucTynaioTh Ha 10...15 mMMm. Llieto TepTkor0 3BepXy BHHU3 MPOBOJATH IO MOBEPXHI
JUIBOBOTO IIApPYy, Y Pe3yJbTaTl 4Oro 3 HHOTO BHUIAJAIOTh OKPEMI 3€pHa IPaBiIoO.
[ToBepXHsI BHUXOIWUTH MOPUCTOK) 3 HEBEJIMKHUMH MOTJIUOJICHHSIMH BiJl TpaBilo, IO
BHCHUIIABCA, 1 YaCTKOBO po3unHy. TepaszuToBa IMTyKaTypka POOUTHCS TIAIAKOIO IO
Bciﬁl MOBEPXHI a00 3 pycTamu, 1110 PO3pi3at0Th (pacaa Ha OKpeMI JAUISHKU.

BECMIE HIKABO

... B uacu Ilerpa I mig yac mpuroTyBaHHs pO3YMHY ISl KKK BHYTPIIIHIX
CTIH BUKOPUCTOBYBAJIM TIIbKH TIPCHKI MICKU. BBaXkamock, 10 SKIIO BUKOPUCTATH
JUTSL L€T LTI pIYHUE TICOK, TO CTIHU OYIyTh ,,IOTITH .

IMUTAHHA JJIs1 CAMOIIEPEBIPKH

[{o Ha3zuBaeThCs OyAIBEIBHUM PO3UUHOM?

SIxi BMacTUBOCTI TPUTAaMaHH1 PO3UYUHOBIN CyMiTIIi?

Sxi Bunu OyiBEIbHUX PO3YMHIB TOTYIOTH JIJISl KJIQJAKU CTiH?
Sk BU3HAUUTH MapKy po3unHy? SIKi € Mapku?

Ha3BiTh BUIM IITYKaTypHUX PO3UUHIB.

SIK TOTYIOTh J€KOPAaTUBHI PO3UHNHU?

Ha3BiTh BuM ONOPSAKYBaIbHUX PO3YUHIB.

No kRN E
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8. Sk roTyroTs Tiapoi30JIsIiiHI pO3UYNHUA?
9. Ha3BiTh BUIU ClICHIAIbHUX PO3UYHHIB.
10. SIx TOTYIOTh aKYCTUYHHUM PO3UUH?

TECTI/I®

afTe BUINOBI/II HA NUTAHHA TECTIB

IX. 1. ( cuposuna)

[. SIkm10 3MilIaTH LIEMEHT, MiCOK, TIUHY 1 BOAY TO OTPHUMA€EMO:

1) GeToHHy cyMmi, 2) pO3UMHOBY CyMilI;  3) ra300€TOHHY CyMIIIL
I1. Po3unH Bij 6€TOHY BipI3HAETHCS:

1) BiICYTHICTIO KPYITHOTO 3aIIOBHIOBAYA;

2) BIJICYTHICTIO B'SDKY401 pEUOBHHH;

3) HasABHICTIO IICOCHIO UM IPABiIO
I1I. Ha ocHOBI sIKO1 B’S1Ky401 P€UOBUHU BUTOTOBIIAIOTH MYpPYBaIbH1 PO3UUHH TS
MIJI3EMHUX CIIOPY/?

1) BarHO;  2) TiIIC; 3) LIEMEHT.
IV. JIns mTykaTypKku CTiH B )KATJIOBIM KIMHATI pO3YMH MOKHA NMPUTOTYBAaTH Ha
OCHOBI:

1) nopTnaHIIeMEHTY;

2) TIIMHO3EMHUCTOTO IIEMEHTY;

3) BarHa;

4) HanpyKyBaJIBLHOTO [IEMEHTY.
V. Jlsig mTyKaTypHUX PO3YMHIB HE JOMYCKAETHCS MICOK 3 PO3MIpaMHU 3€PEH:

1) Oinbire 2,5mMm; 2) merire 2,5mm; 3) O6inbe 1,0Mm.
V1. ]Iy 1eKopaTUBHUX PO3YMHIB 3aCTOCOBYIOTH ITICKH 3 MOJIYJIEM KPYITHOCTI:

1) Binlmo 2,2; 2)Oimee 2,5; 3) meHie 1.
VII. Jlaiite Ha3By pO3uUMHY, KW BUTOTOBWJIM HAa OCHOBI BallHa, MICKY, LIEMEHTY,
MapMypOBOI KPHUILIKHU:

1) peHTreHO3aXHCHUI;, 2) Teppa3uTOBUil; 3) KaMEHETIOMIOHUA.
VIII. flka cupoBuHa noTpiOHA JJ1s1 BUTOTOBJICHHS T1APO130JISIIIIHHOTO PO3UHHY?

1) nopTIaHALEMEHT, MCOK, XJIOpHE 3a1i30;

2) MOPTIaHIIEMEHT, MICOK

3) mopTIIaHIEMEHT, IICOK, MAarHE3uT.
[X. k1o po3unHOBa CyMilll CKJIAA€ThCs 3 MOPTIAHALIEMEHTY, OApUTOBOTO MICKY 1
KaJIMito, TO 1Ie OyJ1e PO3YHH:

1) akycTuyHUi; 2) peHTreHO3aXUCHHUM;  3) TaMNOHAXKHUIA; 4) 1H €KIIAHUN.
X. Jlng mpuroTyBaHHS PO3YMHY, IIO0 TBEpJl€ HAa MOPO31 HEOOXITHO BBECTU TaKy
00aBKY:

1) acumon; 2) motami; 3) KaaMii.
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IX 2. (6nracmusocmi)

[.PyxnuBicTh pO3YMHOBOI CyMiIlll BU3HAYAIOTh B CM Ha MIpUIaIi:

1) crangaptHuii koHyc; 2) npuian Bika; 3) QyKTHIOMETD.
II. Sk BrBae Ha MILHICTH po34uuHy 301IbIIeHHs B/ BigHOMIEHHS?

1) He BILIMBAE;,  2) MIIHICTh 301JIbIITYETHCS; 3) MIITHICTh 3MEHIITYEThCH.
III. Mapka po3unHy 3a MIIIHICTIO BU3HAYA€ThCS Ha 3pa3Kax:

1) 7,07x7,07x7,07cwm;

2) 10x10x10cmMm;

3) 15x15%15¢m.
IV. Slxa mapka po3uuHy, SKIIO CTaHJAPTHUN KyOMK IpHU BUNPOOYBaHHI Ha CTHUCK
3pyiHyBasio HaBaHTaxeHHs 50 kH?

1) 50; 2) 100; 3) 75; 4) 200.
V. Mapka po3urHy BU3HAYAETHCA 34!

1) rpaHMIIeI0 MIIIHOCTI Ha CTHUCK;

2) TPaHUIICIO MIIIHOCTI Ha 3THH;

3) cTpoKaMu Ty KaBiHHSI.
VI. Skuo ckiag 1eMeHTHOro-BanHsAHOro po3unHy 1:0,5:6, To HEOOX1AHO B3STH MICKY
32 00’ eMOM:

1) 1 yactuny; 2) 0,5 yactuHy;  3) 6 YacTHH.
VII. AkycTuuHI pO3UMHM MMOBUHHI MAaTHU CEPETHIO TYCTUHY:

1) 600...1200 kr/m>;

2) e menme 1200 Kr/M;

3) 200...600 kr/m>;

4) e Ginbure 600 kr/m°.
VIII. PyxoMicTh IITYKaTypHUX PO3YMHOBUX CYMIIIEH 1Jis1 03100I0BAIBHOTO MIAPY
MOBUHHA OYTH:

1)6...8cm; 2)8...20cm; 3)8...12 cm.
[X. Sxmo rnmubuHa 3aHypeHHs KoHyca 4...6 cM, TO pO34MH MOYHA 3aCTOCYBaTH IS

1) 6yToBoi Knanku; 2) KJIAIKH 13 KepaMiqHOT eri;  3) MTYKaTypKH CTiH.
X. Cepennsi TyCTUHA PEHTT€HO3aXUCHUX PO3UHMHIB TOBUHHA OYTHU:

1) 1000...1500 kr/m3;

2) 1500....2000 kr/m>;

3) Ginbie 2200 kr/m’;

4) menme 2000 kr/m’

IX. 3. ( zacmocyearrst)

I. JInsa miazeMHoOro Oy1IBHUIITBA 3aCTOCOBYIOTh PO3UMHHU:
1) uemeHTHi; 2) BamHsHi; 3) TiMCOBI.

II. Po34yrH BUTOTORJICHUH HA KOJLOPOBOMY MOPTIAHALIEMEHTI 3aCTOCOBYIOTD JIJISI:
1) mypyBaHHs HyHIaMEHTY;
2) Ui MypyBaHHS CTiH;
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3) st 031001eHHs acaay CTiH.
[1I. Po3uriHOBa CyMmilll BUTOTOBJIEHA 3 KOJBOPOBHUX TIPCHKHUX MOPIJ 3aCTOCOBYETHCS
JUISL:
1) nns knagku QyHIaMEHTY,
2) 1S KJIaaKH HEerISHUX CTiH,
3) IS OTIOPSKEHHS JIUIILOBUX TTOBEPXOHB CTiH;
4) muist 3aXUCTY BiJl BOTHIO.
IV. lleMeHTHO-TIMHSAHNN PO3YHH MOYKHA 3aCTOCYBATH:
1) nst knanku GyHIAMEHTY;
2) 1S KJIaJKH HEerISHUX CTiH;
3) AJIs 3aXUCTY Bij BOTHIO.
V. Tepa3uToBy MITYKaTypKy 3aCTOCOBYIOTb:
1) y peHTreHiBCbKOMY KaOiHeTi,
2) y KyXH;
3) nis dacany;
4) 1S T1APpOi30JIAILLi.
VI. Slka mosxe OyTH TOBIIMHA PO3UYMHOBOTO IIBA IIPU MYPYBaHH1 CTIH 13 LETJIH:
1)5...6 mm; 2)10...12 mm;  3) 15...20 mm.
VII. B arpecuBHOMY cepeAoBUII AJIsl PO3UYMHY 3aCTOCOBYIOTh MOPTJIAH/IIIEMEHT:
1) cynedatoctiiikuii;  2) rinpodoOuuii; 3) Oinui.
VIII. JIns 3arioBHEHHS KaHAIIB MTONIEPEAHLOHAIIPYKEHUX KOHCTPYKIIIH 3aCTOCOBYIOTh
PO3YMH:
1) TaMnOHa)XHUH; 2) iH’€KIIHHNN;  3) aKyCTHUHUIA.
IX. TammmoHa)KHHM pO3YHMH MPUTOTOBJISAIOTH Ha!
1) my110;1aHOBOMY MTOPTIAHALIEMEHTI;
2) TIMHO3EMHUCTOMY IIEMCHTHI,
3) BarHi.
X. SIK11o y po34MHOBIM CyMillll € Jo0aBKa IIAMOTHOTO MOPOIIKY TO 11€ Oye PO34MH:
1) TaMITIOHAKHHUIA;
2) BOTHETPHUBKUIA;
3) TiApOi30IAIIHHIT.
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Tema 10. 35IPHI 3A/II3OFETOHHI I FETOHHI BHPOBH I
KOHCTPYKIII

4 10.1 3ATAJIBHI BIZOMOCTI ITPO 3AJI30BETOH

3ami300eToH — 1€ OyIIBEIbHUN MaTtepiall, B sIKOMY MO€HaHI OETOH 1 cTajieBa
apMaTypa, sIKi pi3HATbCSI CBOIMU BIIACTUBOCTSMH 1 IIPAIIOIOTh B KOHCTPYKIIIi CIIJIBHO.
beToH 4nHUTH yaecsaTepo OUIBIINI OIip CTUCKY, HIXK PO3TATY, a CTajdb J00pe Mpalroe
Ha po3TAar. ToMy apMarypy pO3MIIIYIOTh Y THX 30HaX BUPOOY, sIKI pO3paxoBaHi Ha
CIPUMHSTTS pO3TATY BAIBHUX 3YCHUJIb.
betoH 1 apmaTypa MIIHO 34iTUTIOIOTHCS MK COOO0I0 TIij] 9Yac TBEpAIHHS OCTOHY,
MalOTh OJHAKOBUHM KOE(ILI€HT JiHIHHOTO PO3IMIMPEHHS MpPHU 3MiHI TeMIepaTypH.
beron 3axuinae apmarypy BiJl KOpoO3ii, 1 IIe¢ Bce 3a0e3leuye BHUCOKY MIIHICTh
3aJ11300€TOHY.
3ami300€TOH € OJHUM 3 OCHOBHUX KOHCTPYKI[IHHUX MarepiaiiB y Cy4acHOMY
OyIIBHUIITBI 3aBASKM XOPOIIMM MEXaHIYHUM BJIACTHUBOCTSIM, JOBTOBIYHOCTI,
BOTHECTIMKOCTI, TEXHOJIOTIYHOCTI, JOCTYMHOCTI CHPOBHUHHOI 0a3u, MOKIUBOCTI
CTBOPEHHSI PI3HOMAHITHUX (DOPM.
3a cmocob60M BUTOTOBIICHHS 3aJ11300€TOHH1 KOHCTPYKIIT MOAUIAIOTH Ha:
® MOHOJIITHI (3BOJISTH Ha OYy/1IBEIbHOMY MalJaHUUKY);
e 30ipHi (BUTOTOBJISIOTH HA 3aBOJIAX).
3a BUIOM apMyBaHHS KOHCTPYKIIIT 13 3aJ11300€TOHY OYyBaroTh 13:
® 3BUYAWHUM apMyBaHHSAM (B IMpOIIECl eKCIUTyaTallli MOXJIMBI TMOSBU
TPIIIMH B PO3TATHYTIH 30H1);
® [IONEPEeHHO HAMPYKEHUM apMyBaHHSIM (30UIBIIYE TPIMIMHOCTIHKICTD
KOHCTPYKIH).
3a BHYTPIIIHBOIO OYJIOBOIO 3aJ11300€TOHHI BUPOOU MOKYTh OYyTH:
® CYIUIbHI;
® TIOPOXKHUCTI;
e KOMOIHOBaHI.
3a npu3HauYeHHAM 301pHI 3a111300€TOHHI BUPOOU MOAUISIOTHCS HA TPYIIH:
e JIJIs )KUTJIOBUX 1 TPOMAJICHKUX Oy 11BEb;
e ISl IPOMUCIIOBUX OY/liBEIIb;
e ISl CUTbCHKOTOCTIONNAPCHKUX OY/IiBEIb 1 COPY/I;
e ISl TEXHIYHUX CHOPY/I.
3a BUI0M OCTOHIB 3aJ11300€TOHH1 BUPOOH € 13:
® BaXKUX 1 JICTKUX [ICMCHTHUX OCTOHIB;
® CHJIIKAaTHHX OETOHIB;
® HI3ApIOBaTUX OETOHIB;
e CreniaJibHUX OCTOHIB.
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4 10.2 BUAM 35IPHUX 3AJI30ETOHHUX BUPOBIB 1J1
AKUTJIOBUX I TPOMAJICBKUX BYIIBEJIb

DyHIaMEHTH 1 MiJ3eMHI YaCTUHU Oy/iBEJIb BUTOTOBIISIOTH 13 (DyHIaMEHTHUX
OJI0KIB, ITaJIb, IUTAT, ITAHEJEH TOIIO.

dynaamenTHi 6s10ku (puc. 10.2.1a) — 11e Bupobu 3 6etony kiacy B10 (M150).
Bucora 0moka — 600, gosxuua — 1200, 2400, tosmmaa — 400...600 MMm.

broxu ctin migBany (puc.10.2.16) — cymiapHI Ta MOPOKHUCTI — BUKOHYIOTH 13
Baykkoro 6etrony kiaciB B7,5 1 B10 go 2500 mMm 3aBmoBxku, 10 S00 MM 3aBTOBIIIKH i
700 MM 3aBBUIIKH.

[Tami maroTe kBampaTHUil epepis posmipom 300 x 300 mm, goBX)uUHY 6...12 M,
Kiac 0erony — B25.

Puc.10.2.1 30ipHi 3aI11300€TOHHI
€JIEMEHTHU byHIaMEeHTIB TUIS
IPOMAJICBKHX 1 JKUTJIOBUX OYIiBEIb: a)

a) 0) ook (QyHmameHTHuUi; 0) OJOK CTiH
M1IBaJIIB.

Kapkacu OyaiBenb, 10 CKJIAAAIOThCSA 3 3aM1300€TOHHUX KOJOH, PUTENIB 1
MPOTOHIB, BUTOTOBJISIIOTH 13 Ba)kkoro OetoHy kimaciB B15... B40. Bucora konoHu
po3paxoBaHa Ha BUCOTY JIBOX ITOBEPXIB.

CriHOBI maHen Jijis 30BHIMIHIX CTiH (puc.10.2.2a) poOasTh 0JHOIIAPOBUMH 13
nerkoro Gerony kmacie B3,5..B7,5 cepenmboro miibricTio 700..1000 kr/m’,
noBxuHa manene — 3600 1 7200, Bucora — 2900, toBmmHa — 400 MM. 3 dacamHoro
OOKy  maHem  OONMIILOBYIOTh  KEPaMIUYHOI  IUIUTKOK,  3adapOoBYIOTH
atMocdepocTiikumu hapdaMu 4 03/100JTI0I0Th JEKOPATUBHUM IIAPOM KOJIHOPOBOTO
po3unHy. [laneni BHyTpimHiX cTiH (puc.10.2.20) BUTOTOBISAIOTH 13 BAXKKOTO OETOHY
kiacie B10...B25, toBmumua ix 120...160 mM. 3acTOCOBYIOTH TakoK OaraTolaposBi
NaHedl 3 BHYTPIIIHIM [IapOM 13 TEIUIOI30JALIMHUX MaTepiaiiB: MIHEpajIbHOI BaTH,
MIHOMOJJICTUPOITY, HI3APIOBATOr0 O€TOHY Toulo. TOBIIMHA TaKWX MaHelehd —
250...300 Mm.

Puc. 10.2.2 36ipHi 3ami300€TOHHI
CTIHOBI MaHEl JJIsI TPOMAJICHKUX 1
KUTJIOBUX OyJiBEIIb:

|| a) 30BHIIIHS; 0) BHYTPIIIHI.

CtiHOBI OJIOKM BHUTOTOBJISIFOTH 13 JIETKOTO OETOHY CEpPEeIHBOIO IIUIBHICTIO JI0
3 . . .
1200 xr/M” CymiMpbHUMU 1 TOPOKHUCTHUMH. BHCOTY 1 mmupuny 6510ka BUOMPAIOTH 3a
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IPUMHATOIO CUCTEMOIO PO3pi3KH CTiH. bioku OyBaioTh psSA0OB1, KYTOBI, IEPEMHYKOBI,
M1IBIKOHHI.

i’ i" Puc. 10.2.3 Benuki CTiHOBI OJIOKH:

= a) IPOCTIHKOBUI; 0) M1IBIKOHHUM.

~| / 5)

a)

MIiXIOBEPXOB1 MEPEKPUTTS BIIAIITOBYIOTH 13 HACTHWIIIB, NaHeNel, uT. Bupi0
Ha BCIO IIUPUHY KIMHATH HA3MBAIOTh MMAHEIUII0, a BYXXYl BHUPOOM — TILJIUTAMH.
JloB’)KHMHA HACTWIY AOPIBHIOE MposboTy A0 12 M, ToBmuHa 220...300 MM, mupuHa
1600...2400 MmM. HaiiO11p11 MIMPOKO 3aCTOCOBYIOTH MOPOXKHUCTI TUIUTH MEPEKPUTTIB
(puc.10.2.4).

Puc.4. 36ipHi 3a1mi300€TOHHI TTaHEl TEPEKPUTTS: a) CylIbHA; 0) pedpucra; B)
KpYTJIO IMMyCTOTHA.

[T BUrOTOBIISIIOTH 13 BasKKOro 0eToHy kiaciB B15 1 B25 13 3Buuaiinum abo
MOTIEPETHHO HAMIPY)KEHUM apMyBaHHSIM. J[oBxkuHa pedbpuctux it — 8,8 M, mmpuHa
— 1,5 M, Bucora — 400 mm. IInocki maneni (po3mipu Ha KIMHATy) MarOTh TOBIIMHY
160 mm.

30ipHi CXOAM CKJIAJAlOThCS 3 CXOJOBUX MAapIIiB, IUIOIIAI0K TOIIO,
BUTOTOBIIAIOTHCS 13 Bakkoro OeroHy kiaciB B15 1 B20; po3mipu BU3HauyaroTh 3a
BUCOTOI0 TIOBEPXY 1 IIUPUHOI CXOMAIB. BUTOTOBISIOTH TakKoX Mapii 3
HAITIBIUIOIIAKaMHU.

4 10.3 BUJU 3BIPHUX 3AJI30BETOHHUX BUPOBIB JIJIS
HPOMUCJIOBUX BYAIBEJIb

st dynaameHTiB mpu3HadeHi (QyHIaMEHTHI OJIOKHM, OalliMaku Mg KOJOHH,
naii, dpyaaamedTHi 6anku. Po3mip nidowsu gynoamenmy nio kononu (puc.10.3.1)
10 2 M, Bucota — 10 1 M, kinacu Oerony B10..B25. @ynoamenmui b6aixu maroTh
TaBpOBUI 200 TpaneuieBUIHUN onepeuHnid nepepis, Aopxuny 4300 1 11960, Bucory
400...600 mMm. Ix BUrOTOBIAIOTSH i3 Baskkoro 6eTony kiacis B15...B30.
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=T Puc. 10.3.1 ®dynmgameHT 11 KOJIOHY

(6ammak)
—

Komnonu, migkpanoBi 0anku, O0anku MOKpPUTTIB. DepMu, apKu — 1€ €JIEMEHTH
KapKaciB MPOMUCIOBUX crnopyl. Kononu OyBalOTh KBaJpaTHOTO, MPSIMOKYTHOTO 1
TaBpOBOTO MONEpPeYHOro nepepizy; po3mipu — Big 200 x 300 xo 600 x 800 Mm, KiIacu
oetony — B15...B40 (puc. 10.3.2). Kononu kpaiiHix psiiiB MarOTh OJIHY, a KOJOHH
CepeAHIX PSIIB — Bl KOHCOJI.

Iliokpanoei 6Oanku BUTOTOBISIOTH IOMEPEIHBO HAMPYKEHUMHU 13 Ba)KKOTO
oetony kiaciB B30...B40. Jlosxuna 6ayok — 12 m.

banku noxkpummis BUKOHYIOTH OJHO- 1 jABockatHumu (puc.10.3.3a)
MPSIMOKYTHOTO, TaBPOBOTO 1 JBOTaBPOBOT'O IMOIMEPEUHOTrO TMEepepidy MOMEPeIHbO
HaIpy>KeHoIo apmaTypoto. Jloxkuna 6anok — 6, 9, 121 18 m.

@epmu ma apku (puc. 10.3.30) 13 Baxkkoro 6etony kiaciB B30...B45 maioth
nposboTH 18 124 M. Apkamu niepekpuBatoTh poiasoTH 10 100 1 6inbiiie MeTpiB.

Puc.10.3.2. 3am1300€TOHHT KOJIOHU

Puc.10.3.3.

r/’m /\QV QV WV/\\ 3anizo6eToHHi

KOHCTPYKIIi  MOKPUTTS:

a) 6) a — 3aJ1300eToHHA Oanka;
0 — 3ami300eTOHHA
dhepma.

Obononku — apMOBaH1 KpUBOJiHINAHI IUTH 3aBTOBLIKK 30...40 MM, po3mipom

10 x10 M.
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Pebpucmi naumu noxpumms Bunyckaiots po3mipamu 3000 x 18000, 3000 x
24000, 1500 = 6000, 3000 x 12000 Mm.

JIyst onamroBaHUX OyMiBENb CMiHOBI naxeni BUTOTOBISIOTH 13 JIGTKUX OCTOHIB,
a s HeomamoBaHux — pebpucti 6000...12000 mm 3aBmoxkku 1 1200...1500 mm
3aBIIMPILIKH 13 3BUYAHHOTO OETOHY.

4 10.4 BUJM 3BIPHUX 3AJI30BETOHHUX BUPOBIB JIJISI
CLJIbCLKOTOCIIOJIAPCBLKUX BYAIBEJIL 1 JUISI TEXHIYHHUX
CNOPY ]

Y  CiIbCBKOTOCTIOAAPCHKOMY  OYIBHHUIITBI ~ ITMPOKO  PO3MOBCIOKEHI
KOHCTPYKTHBHI CXEMH OJHO TPOJBOTHUX OyAiBENb 3 KapKacoM 13 TPHUILAPHIPHUX
3ani300eToHHux pam (Puc.10.4.1). Pamu cxnanaroTs 3 [-moniOHMX HamiBpam, Mij Kl
BUTOTOBIIIIOTh ~ Oamvaku. [lpomsorm — 12, 18, 24 wm. Jlng  cTiH
CUTBCHKOTOCTIONAPCHKUX OyIiBEIh 3aCTOCOBYIOTH JIBOIIAPOBI JIETKO OETOHH1 CMiHOBI
nawueni 3 6eTony kiacy B3,5 ta Baxkkoro GeronHy kiacy B15. i3 30BHIIIHBOTO OOKY
HAHOCATH (hakTypHUH map 3 po3unHy. TosmuHa naneneit — 200...500 MM, 10BKHMHA —
600...6000 mMm, Bucota — 600...3000 Mmm. BUTOTOBIISIIOTH 1 TPUIIAPOBI CTIHOBI MaHEN,
TETJIO130JISILIITHUH 1Iap SIKUX 13 MIHEPAJIbHOI BaTH, MIIHOCTIPOIY TOIIO.

Puc. 10.4.1. 3amizobeTonHa pama s
/ CUIBCHKOTOCTIOAPChKUX OY1BEIb.

JIJist IOKPUTTIB 1 MEPEKPUTTIB BUKOPUCTOBYIOTh pebpucmi niaumu po3MipoM
1500 x 6000 i 3000 x 6000 MM. IX BHTOTOBJISIOTH i3 BaXKOrO OETOHY KIaciB
B15...B30. ITokpuTTs CUILCHKOTOCIOAAPCHKUX OYIIBENb 3AIHCHIOIOTH 000J0HKAMU
po3mipamu B Tutani 1500 x 12000, 3000 x 12000, 3000 x 18000, 3000 x 24000 mwm.

Po3noBcromxeni 00’eMHI OJIOKH — MPOCTOPOBA KOHCTPYKLIS 3 JETKOTO OETOHY
cepeannoi uiapHocTI 1600...1800 Kr/M° i K1aciB B10...B15, 3an1300€TOHHI pelIiTKA
M1JIJIOT, TIaHEeJI1 ePEeropoI0K TOIIO.

s mpancnopmuoco 6ydienuymea — 1e 3al1i300€TOHHI KOHCTPYKIIT MOCTIB,
TpyOH, OMOpU KOHTAKTHOT MEpexki eNeKTpru(IKOBAHUX 3ai3HUILb, IITIATH, TIOOIHTH,
IUIMTA TIOKPUTTIB AOPIT TOIO. BHUroTOBISAIOTH iX 13 BaXKKOro OETOHY KIaciB
B25...B40 3 momnepeaHro Hampy»XeHOI apMaryporo. beToH moBuHEH OyTH MIITHUM,
MOPO30CTIMKUM 1 BOJIOHETPOHUKHUM.

s cinbcokococnooapcbkux cnopyo — 1ie €IeMEHTH 3epHOCXOBHI (OJIOKU
3000 x 3000 x 1200 mm), cunocu aiametpom 6, 12, 18 M, eneMeHTH TpaHIIeH, aeTai
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KapKaciB TeIUIUIb, PI3HUX CXOBHUII| Ta iH. [X BUTOTOBIISIOTH i3 BAKKOT0 OETOHY KIIaciB
B15...B25.

Jns copya  odococnodapcvkoz2o npusHaweHHus — 1i¢ Oe3HallipHI Tpyou
niamerpom 10...60 cm, 1...2 M 3aBmoBxkku. Hamipai Tpyou maroth giametp 50...120 cm
1 TOBXHUHY 4...6 M.

st eiopomexuiunozo 6yodieHuymea — 1ie OankKu, OATKOBI MIINTH TIEPEKPHUTTIB,
¢dbyHIaMeHTHI TUIUTH, 00OJIOHKH, HAMipHI €JI€MEHTH, BUTOTOBJICHI 3 BaKKOTO MOPO30-
Ta BOJIOCTIHKOTO OeToHY KiaciB B15...B30 (rigpoTexHidyHui OETOH).

HomMmenknaTypa BUpoOiB pi3HOTO IPU3HAUYCHHS JIOCUThH IIMPOKA: 3a11300€TOHHI
301pHI KOJIO/s131 Ta KOJEKTOPH, CTOSKH IMiJI CBITWJIBHUKHU, 301pHI €JIEMEHTH OTOPOXKI
tomo. Po3mipu, cucteMu apMyBaHHS, Kjlac OCTOHY, €CKI3M Ta IHII BIJOMOCTI MPO
3aJ11300€TOHH1 BUPOOM 3BE/ICHI B KATaJIOTH TUIIOBUX BUPOOIB.

4 10.5 BUTOTOBJIEHHSA 3AJII30BETOHHUX KOHCTPYKIIINA

BuroTtoBieHHs 3a11300€TOHHUX BUPOOIB CKIIAJAETHCS 3 TAKHX TEXHOJOTTYHUX
IPOLIECIB: TMPUTOTYBaHHA OETOHHOI CyMilll, 3aroTOBKa apMmaTypH, YKJIaJaHHS
apMaTypH, YKJIaJaHHS 1 YUIUJIbHEHHs OETOHHOI CyMilli, TEMJIOBOJOricHa oOpoOKa,
OTIOPSXKYBaHHSI JIMIIbOBOI MTOBEPXHI BUPOOIB.

bemonny cymiw TroTyloTh 3a TEXHOJOTI€I0 3BUYAWHOTO OETOHY, ajie 1HOMl 3
OOMEKEHHSAM PO3MIPIB KPYITHOTO 3aMOBHIOBAYA JJI TYCTOAPMOBAHUX KOHCTPYKIIIH 1
KUIBKOCT1 XIMIYHHMX JT0OABOK, K1 MOXKYTh BUKJIMKATH KOPO31I0 apMaTypu. ApMarypy
BUTOTOBIIAIOTH B apMaTypHOMYy Iiexy. Tam ii BUIPaBISIOTH 1 PIKYTh HAa 3arOTOBKU
3aJ1aHo1 JOBXKUHHU, TIOTIM HAIal0Th NOTPIOHOT (POpPMHU, 3BAPIOIOThH Y CITKH 1 KapKacH.
['oToB1 Kapkacu 1 CITKM TPAHCHOPTYIOTh Ha TOCT (POpMyBaHHS, /€ YKIAAalOTh Y
MiJITOTOBJICHY (hopMy.

Apmartypy A MONEpeHBO HAMPYKEHUX BUPOOIB HATATYIOTH 32 JOTIOMOTOIO
riIpaBIIYHUX IOMKPATIB, €EKTPOTEPMIYHUM Ta IHILIMMHU ClIoco0aMHu. 3a JOMOMOTOI0
dikcaropiB, ski 3a0e3Meuyl0Th YTBOPEHHSI 3aXUCHOTO Iapy O€TOHy, apMmaTypy
YKJIJIal0Th y (popMy, 3aBYaACHO OUMILICHY, 310paHy 1 3Ma3aHy.

[Ticns 1por0 OETOHOYKIAAYMKOM Yy (OpMy 3 apMaTyporo MOJaloTh OCTOHHY
CYMIIll, YUIUTHHIOIOUH 1i BIOpYBaHHSIM, BaKyyMYyBaHHSM, TIPECYBAHHIM, MPOKATKOIO,
TpaMOYBaHHSIM TOIIO

TeroBosoricha o0poOka BUPOOIB 3MIMCHIOE Yy MPOMApPOYHUX KaMmepax Ipu
temriepatypi 70.. 100 °C 1 BimHocHi# Bosorocti mositps 100 %. 3a 8...16 ronun
Bupobu HaOyBatoTh (0 % wmapounoi wmirnHocti. [licms mpomaproBaHHS BUPOOH
BUUMAIOTH 13 (DOPMHU 1 OLIIHIOIOTH X SKICTb.

KoHTposib SIKOCTI CKIAAa€ThCsl 3 MEPEBIPKH 30BHINIHHOTO BUTIISAY, (OpMH,
JIHIAHUX PO3MIpIB, TOBIIMHM 3aXHMCHOTO IIapy, pO3TalllyBaHHS apMmaTypu 1
3aKJIaHUX JieTalield, (akTUYHOI MIIHOCTI O€TOHY Ta ii BIAMOBITHOCTI MPOEKTHIMN.
Skmo BupiO BIAMOBIZA€ BUMOTraM CTaHAApPTy, WOro MapKipyroTh (apOoro, ska He
3MHUBA€ETHCA.
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4 10.6 CIOCOBU BUT'OTOBJEHHS 35IPHUX 3AJII3OBETOHHUX
BUPOBIB

Ha 3aBojmax 306ipHOro 3ayi300€TOHY BHPOOM BHUTOTOBJISIIOTH 3a TpPbOMa
CXeMaMH.

Ilepma cxema — BUTOTOBJIEHHS BUPOOIB Yy CTaIllOHAPHUX HEMEpPEMIIyBaHUX
dbopmax — 3AIMCHIOETHCS CTEHJIOBUM Ta KAaCeTHHM crocobamu. Yci TEXHOJOTT4HI
orepalnii BUKOHYIOTh Ha oAHOMY Micii. CTEHAOBHUM CHOCOOOM BHUTOTOBISIIOTH
BenukorabaputHi BupoOu. Jlo GopMu MOCHITOBHO MEPEMINIYIOTHCS TEXHOJIOTIYHI
arapaTd, BUKOHYIOUH BiMOBiAHI onepalii. Kacetnum criocobom Bupodu HopMyroTh
y BEpTUKaJIbHOMY TMOJOXKEHHI y (opMi-KaceTi 3 psaoM BiAcikiB. Peamizariis 1poro
croco0y 0coOIMBO JIOIUIBHA HA 3aBOJIaX 3 OOMEKEHUMH BUPOOHHMYMMH IUIOMIAMU
(PEKOHCTPYKIIA MIAMPUEMCTB, PO3LIMPEHHS HOMEHKIATYpy BUPOOIB TOLIO).

Jlpyra cxemMa — BUTOTOBJIEHHS BHpOOIB Yy IepeMillyBaHUX QopMax —
3JIACHIOETHCS KOHBEEPHUM Ta MOTOKOBO-arperaTHUM croco0amu. 3a L€ CXEMOIO
OKpeMi TEXHOJIOTIYHI orepalii BUKOHYIOTh Ha CIEIiali30BaHUX IOCTaX, N0 SIKUX
oesnepepBHO  (KOHBeepHUM) ab0 IMUKIIYHO (IIOTOKOBO-arperaTHUN  cmocio)
pyxawThcsi ¢opMu, a jgam 1 Bupodu 3 ¢opmamu. KoHBeepHUM crocodboM
BUTOTOBIIAIOTh TEPEBAXKHO JPIOHOPO3MIPHI BUPOOM; BiH Ja€ 3MOTYy 3a0e3MeUnuTH
BHUCOKY MEXaHi3alilo 1 MpoayKTHBHICTH mpaii. [loTokoBo-arperatHum crnocobom
BUTOTOBIIIIOTh  CEPEIHBOPO3MIPHI  BUPOOM: GOpMH PYXaloThCs BiJ  OJHOTO
TEXHOJIOTTYHOTO TI0CTa J0 1HILIOTO, /e BCTAHOBJIEH] arperatu, ik BAKOHYIOTb OKpeMI
TEXHOJIOTIYHI omepailii (po3nanyOka, MIATOTOBKa (GOpMH, YKIAJaHHS apMaTrypH,
(dbopMyBaHHs, TBEPIHHS OETOHY, KOHTPOJIb SIKOCTI TOTOBO1 MPOAYKIIIi).

Tpersi cxema — Oe3nepepBHe QopMyBaHHsA, a00 BIOpPONpPOKATYBaHHS. Y BECH
TEXHOJOTIYHUNA TPOIEC Yy I[bOMY BHUNAAKYy BHUKOHYIOTh Ha €JUHOMY arperari —
BiOponpokatHoMy cTaHi. Ha cTpiuky, sika Oe3nepepBHO PYXa€eThCs, HAHOCATH
3Ma3yBaJbHY CyMIII, TOTIM YKIaJIalTh apMaTypHi Kapkacu. beToHHy cymimn
PO3MOAUIAIOTh 32 JOTIOMOTOK OETOHOYKJIajgavya 1 YHIUIBHIOITh BIOpOOaKOIO Ha
dbopmytouiif crpiurii. TBepaitoTh BUPOOM B KaMmepax, KyAW TIOJIA€ThCSA TMapa
temriepatypoto 105...110 °C npotsarom 2...4 ronuH.

4 10.7 TPAHCIIOPTYBAHHS TA CKJIAJTYBAHHS
3AJII3OBETOHHUX BUPOBIB

3aniz00eToHHI BHpPOOM TPAHCHOPTYIOTH 13 3aBOJy ABTOMOOUIBHMM YU
3aJ1i3HUYHUMM TPAaHCIIOPTOM Yy poOOYOMy CTaHi (33 BHHATKOM KOJOH i maib). Ix
CKJIaJaloTh y mTabesni Tak, 00 MO)KHa OyJO JIETKO MPOYUTATH 3aBOJACHKY Mapky.
MoHTaXH1 TETJII MalTh 3HAXOJUTHUCS 3BepXy. BupoOu ykianaioTh Ha CelialibHI
NPOKJIAJIKK 3 JEpeB'SHUX OpyCKiB, pPO3MIlIEHI MO OJHIA BEepTUKal TakK, 1100 HE
BUHUKAJIM BUTHMHAIOYl 3YCWIJIS, Ha SIKI HE po3paxoBaHa KOHCTPYKIlsA. Bim kparo
KOHCTPYKIii OpyckH ykjanaroTh Ha 25...50 cM npu aosxuHi 10 6 M 1 Ha 100...120 cm,
SKILO JOBXKMHA KOHCTPYKLII Outbla HIX 6 M. Bucoty mtabens 1 micus onupaHHs
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BUPOOIB MPU3HAYAIOTh 3a CTaHAapTaMu. [10I0KeHHsT KOHCTPYKIIM npu 30epiraHHi i
TPAHCIIOPTYBaHHI Ma€ BiITBOPIOBATH YMOBH iXHKOI poO0TH B criopyaax (puc. 10.7 ).

Puc. 10.7. CxiagyBaHHs
30ipHUX  3aTi300€TOHHHX
BUpOOIB: a — (PyHIAAMEHTHI
O5oku; 6 — pureni;

B — IUTUTH TIOKPHTTS,

I' — CXO0JIOB1 Mapii.

4 10.8 CYUACHI MATEPIAJIM 13 3AJII3OBETOHY

3aBoM MO BHUTOTOBJICHHIO 30IpHUX OETOHHHUX 1 3a/1i300€TOHHUX BUPOOIB Ta
KOHCTPYKIIM HAIMOJErJuBO 1 MOCTIMHO MPalOIOTh HAaJl BOPOBAKEHHSIM Cy4YacHUX
texHosorii. [Ipoaykiis 3aBofaiB pizHoMaHITHA (puc. 10.8), 11e 1 MINTH TOKPUTTSA 1
NEPEKPUTTS, KOJIOHU, Pepmu, Oanku, GyHAAMEHTHI 1 CTIHOB1 OJIOKH 1 1HIII.

Puc. 10.8.
_ < \i= ‘ [Tpoxyxkrtis
s i = <& 3aBojiB 1Mo
= . : M S, -, S | BUIOTOBIEHHK
e e S N e 5 | 301pHUX
& j ( ‘ | B ~— W OCTOHHUX 1
VPmrem T2 KONOHN p TN : 3113006 TOHHUX

BUPOOIB Ta
KOHCTPYKIIIH.

MAnT napkaHHi N6s = = TpoTyapHa ¢irypHa nnutka
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B E HIKABO

... llle craponaBHi OyaiBeTIbHUKN OOPOJIUCS 3 PyHHYBaHHSIM BUPOOIB, BBOJISUM
Marepiajid, 0 MarTh BHUIY MIIHICTh 1 THYYKICTb, K1 MJABUIILYIOTh OJHOPIIHICTH
3aCTUralyvoro po3uuHy. €runToNIOrH CTBEPAXKYIOTh, 1110 CKIaJHUMA MO CKIIaay OETOH
13 ciIigaMu MIePCTi, MEAY 1 IHIIMX KOMIIOHEHTIB BUKOPHUCTOBYBABCS I1I€ TIPH 3BEJICHHI
nipamij], a 4yepe3 JAeKUIbKa THUCSYOJITh B PO3UMH s Kiaaku [1" STHULBKOI LEepKBU
i YepHITOBOM J0/1aBalid SI€YHUI O1IOK, MOJIOKO 1 pyOaHy mepcTh. TakuM 4uHOM,
BUKOPHCTAaHHS BOJIOKOH SIK BTOPHHHE apMyBaHHS Ma€ JaBHIO 1CTOPIIO.

... [losiBa 3anizo6eTony Oyna 00ymMoBIiieHa OYpPXJIMBUM PO3BUTKOM BHPOOHUYHMX
CHJT 1 HAYKOBO-TEXHIYHOTO TIporpecy B cepeanHi 19 cromitrs. ToMy 110 riemeHTHa Ta
CTaJIeTMBapHa MPOMUCIIOBICTh OJiepkajla B TOM Yac JOCTATHIM PO3BUTOK, TEXHIUHA
MOXJIMBICTh BUHUKHEHHS 3aJ11300€TOHY CTajia 3aKOHOMIPHOI.

ApMoOIIEeMEHT BHUHAWIIOB (paHIly3bkuil camiBHUK Moube B 1867 por.
3aliHATHI BUTOTOBJICHHSIM BEJIMKWX TOPIIKIB JJIsI KBITiB, BiH 30arHyB, IO iX MOXHa
pobutu He 13 JepeBa, sIke B TOW yac Aoporo IiHuiocs B @DpaHiii, a 13 JIpoTy,
oOMazaHoro memeHTtoM. Ilicis nmekinbkox crnpoO MOHbE TEpecBITUHMBCS, 110 HOBI
TOPIIKK HE TUIBKU OOXOIATHCS JACIICBINE JACPEB’SHHUX, aje 1 3HAYHO MIIHIII iX.
BuragnuBuii cagiBHUK 3pa3y K B3sB MATEHT Ha CBIA BUHAXI].

... [lepmuii B cBiT1 3a11300€TOHHUI MICT BCTYIUB B eKcrutyaTaiito B 1891 porri
B IlerepOyp3i. 30yayBasin HOro mo MNpPOEKTy 1 MiJ KEpiBHUUTBOM mpodecopa
[TerepOyp3bkoro IHCTUTYTY HUIsAX1B crioydeHHss H. A. benemoOcbkoro. Ilepmmii B
CBITI 3aJ11300€TOHHUI MICT BEJIMKOI0 MpoJaboTy (45 meTpiB) OyB 30yA0BaHUI TaKOX
mig  kepiBaunTBoM H. A. benemtoOcbkoro B 1896 pomi A0  BIAKPUTTA
HuXHBOTOpOICHKOT SIpMapKH.

...Ha mouatky XX CcTOMITTS MOHOJITHUN 3a71300€TOH YK€ JOCUTH IIMPOKO
BUKOpUCTOBYBaBca B OymiBHUIITBL. B 1910-1911 pokax B IletepOyp3i Ham HOBUM
TJIAIalbKUM 3a10M OyB 3a11300€TOHHUM KymnoJ mposibotoM 31 merp. B Ti poku 11e
OyJa pekopaHa 1o CBOIM po3MipaM Criopy/aa.

...ITommupenHto 3a51i300€TOHY CIPUSIN BUHAX1THUKUA HOBHX TEXHOJIOTIH, TaKi
ak Asryct Ilepe — ,,0aTbko 3ami300eToHy”, AKUW Tpu OymiBHUITBI B paiioHi Py
Opanxmid (1903 p.) 1 rapaxy B paitoni Py Ilont'to y Ilapwxki (1905 p.) Bmepiie
BUKOPHUCTAB 3a11300€TOHHI KOHCTPYKIIii, TaK 3BaHUM ,.ecTeTuunuii 6eTton”’, Pobept
MeiimiapT, SIKOro Ha3WBalOTh 1€ MIOHEPOM 3alli300€TOHY, a Takok Makc bepr —
apXiTeKTOp ,,3ay ctromitts” y Bpousasi (1911-1913 pp.).

.Jlepmmm B cBiTI  30ipHUM  3a1i300€TOHHUM  KYyNOJOM  CTaB
eKCIepuMEeHTaIbHui Kynod, 30ynoBanuid B 1910 poui pociiicbkuM  1HXXEHEpOM
I[1. CoxonoBum B ITaBnoBceky. OpuriHagbHa TOHKOCTIHHA KOHCTPYKIIiSl 1IaMETPOM B
OoCHOBI 4,26 MeTpa, Copy/I’KeHa Ha MOBEPXH1 3eMJI1, 30eperiacs 10 HallluX YaciB.

...Y 1920 p. Eyxin ®peiiciHeT, O1H 3 HaWBUIATHIITUX KOHCTPYKTOPIB MOCTIB,
3allpONIOHYBAB HATSATHYTH CTajleBl MPYTH, a MOTIM iX 3a0eToHyBatH. B roroBomy
BUpPOO1 HATATHYTI NMPYTH TPUMAIOTHCS TaK, HIOW ,,HAMArarOThCs TOBEPHYTHUCS IO
CBOTO TIEPBUHHOTO CTaHy, 3BUILHSIIOUH MPU IbOMY HANIPYKEHHS TUCKY. 3aBISKH
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IIbOMY BiI0OyBa€ThCs YAaCTKOBA KOMIIEHCAIISl HEOE3MEYHOTO PO3TATY, 10 BUHUKAE B
Oankax Oetony. lle mae 3Mory 3Ha4HO 30UIBIIUTH MIITHICTh MPOTTHHUX KOHCTPYKIIIH
Ta CIPUSIE 3aMPOBAHKEHHIO HETUIIOBUX KOHCTPYKTUBHUX PIllICHb TIPH BiAMOBITHOMY
3MEHIIICHH] TIepepi3iB.

IIMTAHHA 111 CAMOIIEPEBIPKHN

1.

2.

o o

~

1110 Taxe 36ipHuii 3amiz06eTon? Moro mepesary Ta HEMOMIKH Y IOPiBHSAHHI
3 MOHOJIITHHUM.

Ha3Bith 301pHI1 325113006 TOHHI BUPOOH, 3aCTOCOBYBaH1 Y IUBIJILHOMY
Oy/IIBHUIITBI.

Ha3Bith 0CHOBHI 301pH1 3aJ11300€TOHHI KOHCTPYKIIIT JIJI1 TPOMHCIIOBOTO
OyIIBHUIITBA.

Ha3BiTh OCHOBHI TEXHOJIOTTYHI NPOLECH BUTOTOBIIEHHS 3aJ11300€TOHHUX
BHUpPOOIB, X 0COOIMBOCTI.

Sk ckilaatoTh Ta TPAHCTIOPTYIOTH 3a11300€TOHHI BUPOOH?

VY 4oMy BIAMIHHOCTI ONEPETHBOHANIPYKEHUX 3a11300€ TOHHUX BUPOOIB Bij
3BUYANHUX?

Ska moBuHHA OyTH BUCOTA IITA0EIS CKJIayBaHHs CXOJI0BUX MapIIiB?

Ak noTpiOHO TpaHCIOPTYBATH 30ipHY 3a11300€TOHHY OaJIKy MOKPUTTS?

TECTI/I®

alTe BUINOBITI HA NUTAHHA TECTIB

X.I1.(cuposura)

1
Jeaoooo& 9

2 3
10

[~
N

7

I. CupoBuHOIO 117151 BUPOOHUIITBA KOHCTPYKITIT i Ne 11 moxke OyTw. ..
1) nerkuit 0eToH; 2) BaKKuil O€TOH; 3) TAPOTEXHIYHUN OCTOH.

I1. CupoBuHoOIO 1151 BUpOOHUIITBA KOHCTPYKITiT 117 No 10 moke OyTH. ..
1) nerkuii 0eToH; 2) BakKKHii O€TOH; 3) T1IPOTEXHIYHUI OCTOH.



byoisenvrne mamepianoznascmeo 207

II1. CupoBuHOIO A1 BUpOOHUIITBA KOHCTPYKIIi mig Ne 9 moxke OyTH. ..
1) nerkuii 6eToH; 2) BaKKUi O€TOH; 3) TiAPOTEXHIYHUI OCTOH.
VI. CupoBuHOIO 1151 BUpOOHUIITBA KOHCTPYKIIIT mig Ne 7 Mmoxe OyTH...
1) nerkuit 6eTOH; 2) BayKKHii OeTOH; 3) TiIPOTEXHIYHUH OCTOH.
V. CupoBUHOIO AJi1 BUPOOHUIITBA KOHCTPYKIIIT mig Ne 6 moxe OyTH. ..
1) nerkuii 0eToH; 2) BaKKHil O€TOH; 3) riAPOTEXHIYHMIA OCTOH.
VI. CupoBuHoto 1151 BApOOHHUIITBA KOHCTPYKIIIT mijg Ne 5 Moxke OyTH. ..
1) nerkuii 6eToH; 2) BaKKui 6€TOH; 3) rIAPOTEXHIYHUI OCTOH.
VII. CupoBuHOIO 117151 BAPOOHUIITBA KOHCTPYKIIIT 17 Ne 4 Moske OyTH. ..
1) nerkuii 6eToH; 2) BaKKui O€TOH; 3) TiaApOTEXHIYHUN OCTOH.
VIII. CupoBuHOIO 7151 BAPOOHUIITBA KOHCTPYKIIiT mig No 3 Moxe OyTH. ..
1) nerkuii 6eToH; 2) BaKKui 0€TOH; 3) TiaApOTEXHIYHUI OCTOH.
[X. CupoBHHOIO 17151 BAPOOHULITBA KOHCTPYKIIT i Ne 1 moke OyTH. ..
1) nerkuit 6eTOH; 2) BayKKHii OeTOH; 3) TiIPOTEXHIYHUH OCTOH.
X. Jns BurotoBieHHs KOHCTpyKuii mig Ne 2 moTpiOHO BHUKOpPHCTaTH TakKi
Marepiaii. ..
1) nerkuii OeTOH + CTajeBa apMarypa; 2) BaKKHii OCTOH + cTalieBa apMaTypa;
3) sierkuii 6eToH 0e3 apmaTypu; 4) BakKHil OeTOH Oe3 apMaTypH.

X.2. ( Gucomoenerrist)

(pUCYHKH TTOTIEPETHBOTO TECTY)

I. SIxum crioco60M BUTOTOBIIEHA KOHCTPYKILis i HOMepom 1 ?

1) crennoBuit; 2) KOHBEEPHUA; 3) MOTOKOBO-arperaTHuii; 4)
BIOpONPOKATYBAHHS.
II. Slkum crtoco6OoM BUTOTOBJICHA KOHCTPYKIIIA 17 HOMEpOM 27

1) crenoBuit; 2) KaceTHH; 3) KOHBEEpHUIL; 4) MOTOKOBO-arperaTHUm.
III. Slxum cnoco6oM BUTOTOBJIEHA KOHCTPYKIIIS M1 HOMEpOM 37

1) crenoBuit; 2) kKaceTHHi; 3) KOHBEEpHUIL; 4) TOTOKOBO-arperaTHU.
IV. SIxum ciocoO60oM BUTOTOBIIEHA KOHCTPYKIIiS i HOMepom 47

1) cTeHoBHIA; 2) KaceTHHI; 3) MOTOKOBO-arperaTHuii; 4) BiOpONpoKaTyBaHHS.
V. SlxkuM crioco60oM BUTOTOBJIEHA KOHCTPYKIIIS 1111 HOMEPOM 5?

1) crenioBuit; 2) KaceTHHIA; 3) MOTOKOBO-arperaTHuii; 4) BIOPONPOKAaTyBaHHSI.
VI. fIxum cioco60oM BUTOTOBJIEHA KOHCTPYKIIiS 1] HOMEPOM 67

1) crenoBuit; 2) kKaceTHHil; 3) KOHBEEpHUIL; 4) MOTOKOBO-arperaTHU.
VII. Axum cnoco6oM BUTOTOBIJIEHA KOHCTPYKIIis 1] HOMEpOM /7

1) crennoBuii; 2) kKaceTHUil; 3) MOTOKOBO-arperatHuii; 4) BiOpOnpoKaTyBaHHS.
VIII. Slkum crioco6oM BUTOTOBJIEHA KOHCTPYKIIiS i HOMEpoM 87

1) kaceTHMii; 2) KOHBEEpHUH; 3) MOTOKOBO-arperaTHuii; 4) BIOpONpoKaTyBaHHS
IX. SlxuM cmoco6oM BUTOTOBJIEHA KOHCTPYKIIIS i HoMepom 9?

1) kaceTHWMI1; 2) KOHBEEPHUH; 3) MOTOKOBO-arperaTHuii; 4) BIOPOIIPOKATyBaHHS
X. Slkum criocoO0oM BUTOTOBJIEHA KOHCTPYKIIis i HoMepom 117

1) cTeHOBMIA; 2) KaceTHHMIA; 3) KOHBEEPHUH; 4) MOTOKOBO-arperaTHHIA;
5) BiOpompoKaTyBaHHSI.
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X.3. (6racmusocmri)

(pUCyHKH MTONIEPETHBOIO TECTY)
I. lns BupoOHuUITBA KOHCTPYKIII i Ne 9 HeoOXiHO BUKOpUCTATH OETOH KIIacy:
1) B 10; 2) B 30; 3) B150; 4)B5.
II. ns BupobuunTBa koHCTpyKii mig Ne 11 HeoOxigHO BUKOpUCTaTH OETOH 3
CepeIHbOIO TYCTUHOIO:
1) 500...700 xr/m>; 2) 700...1000 kr/m’; 3) 1200...1400 kr/m%; 4) 2200...2500
KI/M.
1. J{ns BupoOHMIITBA KOHCTPYKIIT i No 6 He0OX1JHO BUKOPUCTATH OETOH Kiacy:
1) B 10; 2) B 30; 3) B100; 4)B5.
V. s BupoOHUIITBa KOHCTPYKII mig Ne 1 HeoOX1JHO BUKOPUCTATH OETOH KJIacy:
1) B 10; 2) B 30; 3) B150; 4)B 25.
V. Ins BupoOHuITBa KOHCTPYKIi mig Ne 10 HeoOXiqHO BHKOpUCTATH OETOH 3
CepeIHBOIO TYCTHHOIO:
1) 1500...1700 kr/m*; 2) 700...1200 xr/nm*; 3) 1200...1400 kr/m>; 4) 220...250 /.
VI. JIns BupoOHuiTBa kKoHCTpyKUii mij Ne 11 HeoOXi1HO BUKOpUCTATH OETOH Kacy:
1) B 10; 2) B 30; 3) B100; 4)B5.
VII. [Ins BupoOHuLITBa KOHCTPYKLIL i Ne 9 HeoOX11HO BUKOPUCTATH OETOH KJacy:
1) B 20; 2) B 30; 3) B150; 4)B5.
VIII. s BupoOHUIITBa KOHCTPYKITI il Ne 5 HeoOX1JHO BUKOPUCTATH OETOH Kiacy:
1) B 20; 2) B 30; 3) B100; 4)B5.
[X. JInst BupoOHuITBa KOHCTPYKIIIi mig Ne 8 He0OX1/IHO BUKOPUCTATH OETOH KJIacy:
1) B 10; 2) B 30; 3) B 40; 4) B 50.
X. g BUpoOHUIITBA KOHCTPYKIIT 17 Ne 4 HeoOX1JHO BUKOPUCTATH OETOH Kiacy:
1) B 10; 2) B 30; 3) B 40; 4)B 5.

X. 4. (pozmipu)

I. SIxa Mmoxke OyTH BuCOTa (PyHIAMEHTHOTO OJIOKY JIJIsl JKUTIIOBOI Oy iBI1?
1) 600 mm; 2) 400 mm; 3) 800 mm; 4) 500 M.
II. ®ynnamMeHnTHI OJIOKH KUTIOBOT OY/A1BJI1 BUTOTOBIISIOTH TOBIIHHOIO:
1) 100...300 mm; 2) 400...600 mm; 3) 800...1000 mm; 4) 600...800 mm.
II1. CtinoBi OeTOHHI TaHE 1 BUTOTOBJISIOTH JOBKHHOIO:
1) 3600 mm; 2) 2900 mm; 3) 8000 mm; 4) 1000 mm.
IV. ToBmuHa 3am1300€TOHHOT MOPOKHUCTOI IIUTH IMTEPEKPHUTTS JOPIBHIOE:
1) 100 mm; 2) 330 mm; 3) 220 mm; 4) 420 mm.
V. ®yHnamMeHTHI OaJIKi BUTOTOBJISIIOTH TABPOBOI'O a00 TpamelienoioHoro nepepisy
JTOBKHUHOIO:
1) 12 m; 2) 3™m; 3) 7,5 m; 4) 8,2 m.
VI. MinimManbH1 po3MipH MONEPEUHOI0 Mepepi3y KOJIOH...
1) 300 mm; 2) 400 mm; 3) 200 mm; 4) 500 mm.
VII. banku nOKpUTTSA BUTOTOBIISIIOTH JOBXKUHOIO:
1) 12 m; 2) 3™m; 3) 7,5 m; 4) 8,2 m.
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VIII. PebpucTi IIMTH NOKPUTTIB BUITYCKAIOTh MIMPUHOIO:
1) 3000 mm; 2) 2000 mm; 3) 10000 mm; 4) 5000 M.

IX. ToBmrHa CTIHOBOT JIETKO OETOHHO1 TTAaHE MOXKe OYTH:
1) 40 mm; 2) 400 mm; 3) 80 mm; 4) 500 mm.

X. 3ani1300€TOHHI MaHell BHYTPILIHIX CTIH BUTOTOBJISIIOTH TOBUIUHOIO:
1) 120...160 mm; 2) 100...120 mm; 3) 12...100 mm; 4) 140...280 mm.

X.5. (racmocysarrst)

(pUCyHKH ONIEPETHBOTO TECTY)

I. ITix sskuM HOMEPOM 300paKEHO CTIHOBY MaAHENb?
1,2,3,4,5,6,7,8,9, 10, 11.

II. ITix sKUM HOMEPOM 300pakeHO KOJIOHY CePEIHBOTO PSTY?
1,2,3,4,5,6,7,8,9, 10, 11.

III. TTig sskum HOMEPOM 300paskeHO (GyHAAMEHT I1i]1 KOJIOHY?
1,2,3,4,5,6,7,8,9, 10, 11.

IV. Ilix skum HOMEpOM 300paxkeHo Tpanelienoaiona 6anka?
1,2,3,4,5,6,7,8,9, 10, 11.

V. Ilix sskuM HOMEPOM 300paKeHO pedpucTa MaHeab NEPEKPUTTS?
1,2,3,4,5,6,7,8,9,10, 11.

VI. Iix skuM HOMEpPOM 300paskeHO KPYTJIOMYCTOTHA MaHEINb?
1,2,3,4,5,6,7,8,9, 10, 11.

VII. Iig sskum HOMEpOM 300pakeHO cerMeHTHa dhepMa IMOKPUTTSI?
1,2,3,4,5/6,7,8,9, 10, 11.

VIIL. I1ix sskum HOMEpOM 300paxeHo OJIOK CTIH IMiIBaJIB?
1,2,3,4,5/6,7,8,9, 10, 11.

[X. [Tix sxuM HOMEpPOM 300paKeHO CTIHOBH OJIOK?
1,2,3,4,5,6,7,8,9, 10, 11.

X. Iig sskum HOMEpOM 300paskeHo hyHAaMEHTHUI OJIOK-TI0MyIIIKa?
1,2,3,4,5,6,7,8,9, 10, 11.

X.6. (nputimaHHsl, mpaHCROpmyYE8AaHHsl, 30epicaHHs1)

I. SIx moTpiOHO TpaHCcOPTYBAaTH 301pHY 3a11300€TOHHY IIJIUTY MOKPUTTS?
1) BepTHKAJIbHO; 2) Y TOPU30HTAILHOMY TIOJIOKCHHI; 3) HABAJIOM.
II. flka moBuHHA OyTH BHCOTa ITA0ENsl CKJIATyBaHHS KPYTJOMYCTOTHUX ILIUT
MIEPEKPUTTSI?
1) ne Oinbme 2,5 M; 2) He MeHIe 2,5 M; 3) He Oinbire 1,2 M.
II1. SIx moTpi6HO TpaHCTIOPTYBATH 30ipHY 3a11300€TOHHY KOJIOHY?
1) BepTUKaIIbHO; 2) y TOPU30HTAIIBHOMY TIOJIOKEHHI; 3) HaBaJIOM.
IV. flka moBuHHa OyTH BHCOTa IITA0ENS CKJIaTyBaHHS CXOJIOBUX MapIiiB?
1) He OinbmIe 2,5 M; 2) He MeHIe 2,5 M; 3) ue Oinbme 1,2 M.
V. Sk moTpiOHO TpaHCHIOPTYBaTH 301pHY 3a11300€TOHHY CTIHOBY MaHEIb?
1) BepTHKAJIbHO; 2) Y TOPU30HTAILHOMY TOJIOKEHHI; 3) HABAJIOM.
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V1. 3a511300€TOHHI KOHCTPYKIII CKJIayIOTh BAUKOPHUCTOBYIOUH. ..
1) mamip;  2) AepeB’siHi IPOKJIAAKK;3) METaIEBI i IKIaIKH.
VII. Sk noTpiOHO TpaHCTIOPTYBATH 301pHY 3a11300€TOHHY (hepMy TOKPUTTS?
1) BepTUKaIbHO; 2) Y TOPU30HTAILHOMY TIOJIOKEHH]; 3) HaBaJIOM.
VIII. ITix yac Bi3yanbHOI MEPEBIPKHU SKOCT1 3a11300€TOHHUX BUPOOIB...
1) BCTaHOBJIIOIOTh BiJCYTHICTD 1e(EKTiB;
2) BU3HAYAIOTh KJIac OCTOHY;
3) BU3HAYAIOTH MApPKy apMaTypHu;
4) BU3HAYAIOTh CIIOCIO BUTOTOBIICHHS KOHCTPYKIII.
[X. SIx moTpiOHO TpaHCHOPTYBaTH 301pHY 3a/11300€TOHHY OaJIKy TOKPUTTS?
1) BepTUKaNbHO; 2) Y TOPU30HTAILHOMY TIOJIOKEHH]; 3) HaBaJIOM.
X. Sk moTpiOHO TpaHCTIOPTYBATH 301pHY 3a11300€TOHHY MaI0?
1) BepTHKAIBHO; 2) Y TOPU30HTAILHOMY TIOJIOKEHHI; 3) HABAJIOM.
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Tema 11. INTYYHI KAM’AHI MATEPIAJIU I BUPOBHU HA
OCHOBI MIHEPAJIBHUX B’ KYYUX PEYOBUH

4 11.1 CWJIIKATHI BUPOBH TA MATEPIAJIA

CwtikaTHI BUpOOW BUTOTORBJISIOTH (DOPMYBAHHSIM 1 MOJAJIBIIIOK aBTOKJIABHOIO
00poOKOI0 CyMillll BallHa, KPEMHE3EMUCTUX J00aBOK, IMicKy 1 Boau. I1in giero mapu ta
TUCKY B peakiito BcTynarTh CaO 1 Si0,, yTBOPIOIOYM MIIHI CHITIKATH KaJIbLIIIO.

CunikatHa merma i kameni (puc. 11.11.1) BHUTOTOBISETHCA 3 BaIHSIHO-
KPEMHE3EMHUCTOI CyMillli, sika ckianaeTses 3 6...8 % Ca0, 92...94 % micky Ta 7...8 %
BOJM (IO MacH Cyxoi cymiIii).

Puc.11.11.1 CunikaTHi
BUPOOU: a — MOPOKHUCTHUM
edl KaMmiHb(11erauHa )iz 14-ma
mycToTaMu (IIyCTOTHICTh
28...31 %, niameTp OTBOPIB
30...32 mm); 6 —
MOPOKHUCTHUI KaMiHb
(uernuna) 3 11-ma
nycTtoTamMu (ITyCTOTHICTb
22...25 %, niameTp OTBOPIB
27...32 MM); B — cAJIIKaTHA

Crioci6 BUpOOHUIITBA CHITIKATHOI 11ern 1 kameHiB (puc. 11.1.2) ckiamaeThes 3
TaKUX olepauniii: moApiOHEHHs I'PYJAKOBOIO BallHa, MPUTOTYBaHHS CYMIIIl MICKY 3
BaltHOM, 11 3BOJIOKECHHS, TaCiHHA BamHa y cujiocax abo OapabaHax, T0JaTKOBE
NepeMIlTyBaHHs 3BOJIOKEHOI CyMmilll Ha OiryHax, MpecyBaHHS CHUPLIO IiJl THCKOM
15...20 MlIla, 3anmaproBanHsi BUpoOiB B aBTOKjIaBax i TuckoMm mapu 0,8...1,2 MIla,
npu temneparypi 175 °C npotsarom 10...14 ron., BUBaHTa>KE€HHS TOTOBOT IPOYKIIIi.

CranmapToM mnepedauyeHo BUITYCK 3BUYANHOI OAMHAPHOI LEMNIA PO3MIPOM
250%x20%65 MM, ctoBmieHoi 250%120%88 MM 3 TEXHOJOTIYHUMH TMOPOKHUHAMHU 1
KaMmeHiB po3mipamu 250x120%138 mwm. [HOAl mernmy 1 kamiHb TPH BUTOTOBJICHHI
3a0apBITIOIOTh.
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Puc. 11.1.2 TexHoJsoriuga cxemMa BUTOTOBJIEHHS CHJIIKATHO]T LIETJIN 1 KAMEHIB:
1 — BanHO-kMMiNKa; 2 — npobapka; 3 — KyJIbOoBUM MIIMH; 4 — OyHKEp; 5 — 103aTop
BoJM; 6 — ;mo3aTop MiCcKy;7 — micok; 8 — 3MimryBayd; 9 — cuioc;10 — racuiabHui
Oapabamn; 11 — 6iryam; 12 — npec; 13 — BaroneTka 3 merior; 14 — aBTOKIaB.

JIist 3BU9AiHOI CHITIKATHOT TeTin py = 1550...1900 KF/M3, MOPOKHUCTOL LETJIN
i kKameniB — 10 1650 kr/M°. 3a MIIHICTIO CHJTIKATHA 1I€TJIa i KaMeHi MaroTh Mapku 75,
100, 125, 150, 200, 250, 300, 3a wmopo3socriiikicTo — 15, 25, 35, 50.
BononorinuaanHsa — He MeHIIE K 6 %.

3aCTOCOBYIOTh CHJIIKATHI BUPOOW TUIBKW HJii HAa3€MHHUX YaCTUH OY/iBEIb;
yepe3 iIXHI0O He3HAYHY BOJOCTIMKICTh BOHM HEMPUAATHI AJiA 3BeIeHHS (DyHIAMEHTIB 1
CTIH, IO TNpPALOBATUMYTh B YyMOBax BHUCOKOI Bosiorocti. IloTpiOHO TakoXx
BpaxoByBaTH, [0 CUJIIKAaTHA IeTJla PyHHYETHCS B YMOBAax il BUCOKUX TeMIIepaTyp,
TOMY, HAIPUKJIAJ, JJIsI MypYBaHHS ITeyel il He BUKOPUCTOBYIOTb.

CutikaTHi O€TOHU MOXYTh MaTH HIIJILHY 1 TOPUCTY OYJIOBY.

L]inonuti cunikamuuii 6emon — 1€ IUTYYHUN KaMiHb, YTBOPIOBAHUNA BHACIIOK
3aTBEpP/IIHHSA B AaBTOKJIAaBl CYyMIillll BalHAHO-KPEMHE3EMHUCTOTO B'SHKYYOTro, IICKY,
meOeH0 Ta. BoAu. IIpoliec BUTOTOBIIEHHS CKJIAJAa€TbCs 3 TaKWUX omepaiil (puc.
11.1.3): moapiOHEHHS TIPYAKOBOTO BallHa, MPHUTOTYBaHHS BaIHAHO-IIIIAHOTO
B'SOKy4oro (ToMeN BamHa, MICKy B IIapOBOMY MIIMHI); 3MIIIyBaHHS BalHIHO-
MIIAHOTO B'SDKYYOro, TICKy Ta Boau; (GOpMyBaHHS BHPOOIB; 3amaproBaHHS B
aBTOKJIaBaX; BUBAHTAXXCHHS TOTOBOI MPOAYKIlli. MIIHICTh HA CTUCK 3aJICKUTH i
CKJIaZy CyMIII, peXKUMYy aBTOKJIABHOTO 3alaproBaHHS, KUTBKOCTI MEJIEHOTO ITICKY
tomo 1 craHoButh 10..80 MIla; wMopo3soctidikictb — 25..50  mwukmiB;
pm =1800...2200 kr/m’,

[3 mIinbHOrOo CUJIIKATHOTO OETOHY BHUTOTOBIISIIOTH CTIHOBI OJIOKH, IaHEl
BHYTPIIIHIX CTiH Ta MEPEKPUTTIB, OJOK-KIMHATH, CXOJOBI MapIli 1 TUIOUIA/IKH,
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KOJIOHH, OaJKu, MPOTOHU Tolo. BupoOu 13 cuinikaTHUK OETOHIB HE 3aCTOCOBYIOTH B
YMOBAaX BUCOKO{ BOJIOTOCTI.

Puc.11.1.3. TexHosoriyHa cxeMa BUTOTOBJIEHHS BHUPOOIB 13 CHJIIKATHHX
OetoniB: 1 — BamHO-KHWIIJIKA, 2 — MCOK; 3 — CTpiukoBi KoHBeepu; 4 ,10 —
eneBaTopH;S — OyYHKep IS BamHa; 6 — OyHKep IS MiCKy; / — 3MIlTyBay;

8 — OyHkep BamHsSHO-TIIIaHOI cywmimm; 9 — kympoBuit MimH; 11 — OyHkep
B spkydoro; 12 — s3mimyBau; 13 — Oynkep micky; 14 — xoHBeep;
15 — yknananeHuK O0eToHy; 16 — moct popmyBaHHs; 17 — aBTOKIIaB.

Jleexi cunikamui OGemoHu Ha TOPUCTHX 3alOBHIOBAYaX BHUTOTOBISIOTH 3
BUKOPHUCTAHHSAM KepaM3HTy, IUTAKY, [IJIAKOBOI IEM3H, NEepiTy, arjaonopury. Ha puc.
11.1.4 mokasaHa cxeMa BHTOTOBICHHS IIEPIITOCHIIKATHHX BUPOOIB; pm<l1800 kr/m’,
R<30 MIla, W= 12...30 %, MOp030CTIiKICTh — 10 50 IUKITIB.

Hizoprosami cunikamui 6Oemonu TNOIUIAIOTh HA MIHO- Ta Ta30CUJIIKATHI.
[liHOCMIIKAaTHI TOTYIOTh 13 CyMIilIl BamHSHO-KPEMHE3EMHUCTOTO B'SKY4YOToO, IMICKY,
MHOYTBOpIOBayua (KJIeeKaH1(POILHOTO, CMOJIOCAIIOHIHOBOTO, TAPOII30BaHOl KPOBI), a
JUTSl TA30CUITIKATIB BBOJIATH Ta30yTBOPIOBAY — aJIIOMIHIEBY MYJPY, sIKa P B3aEMO/II]
3 TIAPOKCUIOM Kajbllil0 BUALUISE BOACHb. OCTaHHIM 4YacoM MPHU BUTOTOBJIEHHI
HI3/IprOBaTHX OETOHIB MOYaIl BUKOPUCTOBYBATH 3MIIIAHY MOPHU3ALII0 CYyMilll MiHO- 1
ra30yTBOPIOBAYAMH. OcHoBHI XapaKTePUCTUKHU: Pm = 300...1200 kr/m°,
R.:=0,4...20 MIIa; A = 0,1...0,4 B1/(Mm K).

HizaproBati Oeronn MawTh 40..92 % mnOBITpSHUX TOp, IO 3yYMOBIIOE
M1JIBUIICH] TEIJI0130IS11MHI BIACTUBOCTI BUPOOIB 3 HUX: CTIHOBUX IMMaHENeH, maHenei
NEPEKPUTTIB 1 OKPUTTIB, 3BYKOIOTJIMHATIBHUX 1 I€KOPATUBHUX TUTUT.
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_ Puc.11.1.4.Texuonoriuua
l / n cXeMa BUTOTOBJICHHS
' : . MePITOCUITIKATY:
- ST ' 1 — OyHKep nepiTy;
' . | 2 — npobapka /i BaIHa;
E*J/’ | % -~ 2 | 3 nosarop;
' R 3 _ 4 — KyJIbOBUI MIIUH;
. 5 — roHOTEHI3aTOpP;
\- : / _ 6 — mmaMm-0acelin;
- o — — _ .| 7 —BiOpora3o3miiryBay;
‘ ‘ ' — < | 8—dopma;
9 — BaroHeTka;
10 — aBTOK1aB;

¢ ' 11 — GyHkep MmiCcKy;
S 12 — no3aTop BOAH;
13 — mo3atop

AIFOM1HI€BOI MTyAPU;
14 — nozaTtop cymimii
BarHa 1 MICKY.

oo o5V

4 11.2 BUPOBU HA OCHOBI I'lNICOBUX B'SIKYUYUX

[ncoBi  B'sbky4l XapaKTepu3YIOThCS IIBUIKUM  TBEPAIHHSAM, JAOOpPUMHU
dbopMyBaTbHUMHU BJIACTUBOCTAMH. BupoOuW Ha iXHIM OCHOBI JIeTKi, TeIJIO- 1
3BYKO130JIAI1I1H1, BOTHETPUBKI, O10CTiHKi, TEXHOJIOT14HI.

[NncoBi Marepianu [MarOTh MOXIMBICTh IIBUAKO OYyIyBaTH 1 TBOPHUTH
BHUCOKOXYJIOKHI eJeMeHTH OyziBenb. Ajie MaroTh 1 psiJl HEAOJIKIB: HU3BKI BOJO- 1
MOPO3OCTIAKICTh, KPHUXKICTh 1 HEAOCTATHIO MIIHICTh, IO OOMEXYIOTh Tajiy3b
3aCTOCYBaHHS TIIICOBUX-MAaTepiajiB 31€0LIbIIOT0 BHYTPIIIHIMUA ONOPSIKYBAIbHUMHU

poboTamu.
Bupobu Ha OCHOBI TiNCy MOAUISIIOTHCA HA JIB1 TPYIH: TINCOBI 1 TICOOETOHHI.
['incoBi BUTOTOBJISIIOTH 13 TINCOBOTO TIiCTa, a TINCOOETOHHI — 3 OETOHY 13

3aIOBHIOBAYIB y BUTJISA/I IIUIAKY, OUYEPETY, JEPEBHOI TUPCHU TOILIO.
Ilnumu ons nepecopoOok MOXYTh OYTHU 13 TIIICOBUX 1 TIICOOETOHHUX CYMIIIIEH,
CYLTBHUMHU 1 mopokHUCTUME (puc. 11.2.1). Jlorxkuna mmt — 600, 800 MM, mmpuHa

— 300, 400, ToBmmua — 80, 100 mm, R =3..4 Mlla, pn,=900...1400 Kr/M>,
W <12 %. BUroTOBIAIOTH 11l TUIMTH METOJIOM JIUTTS Ha KapycelbHii MalimHi (puc.
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11.2.2): BindopMOBaHi IJIMTH MMOAAOTh Y TYHEIbHI CYIMIApKH 3 TEMIIEPaTypOrO 10
70 °C Sxumo y rSiHCOBy Macy AOJATH IMOPOYTBOPIOBAY, TO MOXKHA OTPUMATH IUIATH 3
pm = 850 kr/M”. I3 rimcoBUX MIKT 3BOAATH HEHECYYl MEPETOPOAKH ISl CyXUX
PUMIIIEHb.

Puc. 11.2.1. TimcoBi mauTH
JUIS ~ Teperopojok: a  —
CyIiIbHa; O — MyCTOTLIA.

Puc. 11.2.2. Cxema BupoOHHIITBA
TINCOBUX IUTUT HA KapyCeNbHIM
MaIuHi: 1 — eneBaTop;

2 — OyHKep; 3 — 103aTOp TIICY;
4 — no3aTop TUPCH; 5 — KpaH JJist
BOAM; 6 — rirco3minryBad;

/ — KapycelibHa MallluHa;

8 — mpuitManbHU KOHBEEP;

O — BaroHeTka;

10 — TyHenbHa cymiapka.

l'incobemonni naueni 3aCTOCOBYIOTH Ul CAMOHECYYUX IEpPEropojoK Ta
OCHOBH T1JIOTH. BUTOTOBIISIIOTH Ha BIOpOMpPOKATHUX CTaHaxX abo B KaceTax 13 TINCy,
HuUIaKy, 304 ab0 THUPCH Ta apMyIOTh JAEPEB'SHUM KapKacoM 1 CKJIOBOJIOKHOM.
Tosuua mut — 60...100 MM, goBXkuHA — A0 6 M, mmpuHA — 10 4 M. Bosoricts
naueseit — 10 8 %, R, = 4...7 MIIa, py, = 1250...1400 kr/m°.

Canimapno-mexuiuni KaOiHu BUTOTOBJISAIOTH 13 rincoderony Ha ['TIIIB;
MILHICTh 0eTOHY R, He MeHme 10 MIla. ®opmMyroTh 00'eMHI KaOiHU y IPOCTOPOBUX
dbopmax abo ckiagaroTh 3 okpeMux mnanene 20..30 MM 3aBTOBIIKH, apMYyHOYH iX
CITKOIO 1 TI0O IEPUMETPY OOJIAIHYIOUM PAMKOIO 13 CTaJIEBOrO0 KyTHMKa YU JI€PEB'SIHOI
PEUKH.

Benmunayiuni 61oxku BUTOTOBISIIOTH 13 rincobetony — Ha ['HIIIB 1 micky;
MilHICTh OeToHy R.; — He MeHmIe Hix 10 MIla.

T'incoxapmonni aucmu (puc.11.2.3) BUTOTOBISAIOTH 13 TIICOBOTO B'SHKYYOTO 3
no0aBKaMU J€PeBHOI THPCH, BIAXOJIB Tarepy, MakyjlaTypu Toilo. BupoOHUIITBO
TICOKAPTOHHUX JIUCTIB CKJIAJIA€ThCSl 3 TAKWUX OIEpalliii: BUTOTOBJICHHS TIIICOBOTO
TICTa; TOJIaBaHHS 1 PO3MOJII HOro Ha HUXKHIN 1Iap KapTOHY; HAKIIAJaHHS BEPXHbOIO
niapy KapTOHY Ha TINCOBY Macy; MPOKaTyBaHHS BUPOOY MIXK BallKaMH; MIIpi3aHHS,
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MIJIKJICIOBAHHS 1 3arMHAHHS O1YHOTO Kparo HWKHBOTO JIMCTA; PO3Pi3aHHs 3aTBEPILION
CTPIYKM Ha JIMCTU MOTPIOHMX PO3MIpIB; CYIIIHHS Ta ckiamyBaHHs. [llupuHa nucTiB
1200, nomxwmna — 2500...4800, toBmmHa — 8..25 MM. 3acTOCOBYIOTH IS
OTOPSIXKYBAaHHS CTIH y MPUMIILIEHHSX 3 BOJIOTICTIO MOBITPps 10 60 %. Jluctu 3 rincy,
03700JICHI TOJIIMEPHUMHU  IUTIBKAMH, TEKCTYpPHUM TamepoM abo pYJIOHHUMU
MOJIIMEPHUMH MaTepiaiaMy, Ha3UBaOTh OOJIUIFOBATFHIMHE TTAHETSIMU ,,JIeKopoT” un

»lleKOop”.

Puc. 11.2.3. Tlomepeunuii mepepi3
TIICOKApPTOHHUX JIUCTIB:

a — 3 TJIAJIKUMHA KpoMKaMmu; 0 — 3
0OTHCHYTHMH KpOMKaMH; 1 — KapTOH;
2 — nUUBOBUM OIK; 3 — TINCOBUM
KaMIHb

™

IInumu 2incosi dekopamueHi BUTOTOBIIAIOTH 3 TIIICOBOTO B'SXKYYOTO 1 apMYIOTh
CKJIOBOJIOKHOM, CKJIOCITKO10. Po3mipu — 600600 mm, ToBmuHa — 15, 20 1 25 MM.
Ilnumu  38yKONo2IUHAIbHI  2iNCO8i BUTOTOBISIOTH 3 TINCOBOTO MephOpOBAHOTO
byTaapa, SKUH 3aNMOBHIOIOTh MIHEPAJIbHOI BAaTOIO Ta 3aKPUBAIOTH ATIOMIHIEBOIO
donproro 3 manepom. Posmipu — 600x600x30(40) 1 600%300%x30(40) wmwm.
ExcTpys3iitHi rincosi Bupoou (puc. 11.2.4)

: : Puc.11.2.4.  ExcTpy3iiiHi  TINCOBI
= BUPOOU: a — MaHEeJb JJIs1 IEPErOpOIOK;
0 — TINJABIKOHHA JIOIIKa, B —

ACKOpAaTHBHA IIJINTA.

4 11.3 BUPOBU HA OCHOBI MATHE3IAJIBHUX B'SIKYUUX

Ha ocHOBI MarHesianbHUX B'SKYUHUX OJEPKYIOTh BHPOOM, 3MIIIYIOYH,
dbopMyroUuHr 1 BUCYIIYIOYH CYMIII KAyCTUYHOTO MarHe3uTy 4H JOJIOMITY, OpraHIYHUX
3alOBHIOBAYIB Ta PO3YMHY XJIOPUY UM CyJb(dary MarHito. OpraHiyHi 3al0BHIOBaYl —
JIepeBHA CTPYKKa, TUpPCa Ta MEepCcTh MaTepiain Ha OCHOBI MarHe3iaJbHUX B'SKYUIHX
JIETKi, TEIIo- Ta 3BYKOI3OJIALINHI, 100pe oOpoOJISItOThCS, aje iX MOKHa
3aCTOCOBYBATH TUIBKU B CYXHUX NMpUMILIEHHAX. OCHOBHI PI3HOBUIM TaKKX MaTepiaiiB
- KCUJIOMIT 1 P1OpOTIT.
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Kcunonim — mtydHuid kaMm'sHMA MaTepiall, SIKHH OJEPXKYIOThb y Pe3yJbTaTl
TBEpAIHHS CYMIIIl JEpeBHOI THUPCHU 1 MarHesiagbHOi B'SOHKy4oi pedoBuHHU. [HOmII
JOJAI0Th  JOMIMIKK — a3becty, Tpemeny, Ticky. OCHOBHI — XapaKTePUCTHKH:
pm = 1000...1200 kr/m®, Re, = 30...41 MITa, A = 0,3 Br/(m'K). BUKOPHCTOBYIOTb AIsI
HiJJIOT, iX BUTOTOBISIIOTH 3 MacH IUIACTUYHOI KOHCHUCTEHIIi, SKy YIIUIbHIOIOThH
BiOpyBaHHsM a0o0 TpamOyBaHHsAM. [licias TBepAiHHA IUKIIOIOTH, MIMAKIIOIOTH 1
IPOCOUYYIOTh Tapsiuol0 OJII€I0. BHUTOTOBIAIOTH 1 KCWIOMITOBI IUIMTH METOJOM
IpECyBaHHS rapsa4yoi KCWJIONITOBOI Macu ckiagoMm 1 @ 4 (B'skyua pedoBUHA
3arllOBHIOBAY).

Dibponim — 1e IITYyYHUH KaMiHb, BUTOTOBJICHHUH 3 JIEPEBHOI WIEPCTI YU
CTPY’KKM 3 MarHesiaibHuM B'sokydyuM. Cymill ykinajnarwoTh y (opMH, NMPECYIOTh 1
CylllaTh Y CYIIMJIBHUX KamepaxX. BukopucroByroTh (hi0OpOJITOBI IUIMTH SK TEIUIO- 1
3BYKOI3OJISIifHMA MaTepian. OCHOBI  xapakTepucTHKH:  pm= 300...500 kxr/m’,
A =0,10...0,15 B1/(m-K). Mapku ¢idpomity (3a cepeannoro mibHicTIO) — 300, 400,
500.

Cogenim — TENIOI30JALIMHUI MaTepian Ha OCHOBI KayCTUYHOIO JOJIOMITY Ta
azoecty. JloJOMIT TacATh rapsyor0 BOJOI0, PO3BOASTH XOJIOAHOIO, IEPEMIIITYIOTh 11€
JOJIOMITOBE MOJIOKO 3 PpO3IMYyLIEHUM a30ecToM, (OPMYIOTb. BUPOOM MiJ THUCKOM
0,5..1,2 MIla, a motim cymate npu Ttemneparypi 400...600 °C. I3 cosemrty
BUTOTOBJISIFOTh  IJIMTH, CETMEHTH, LIKapaJlynu JJid TeIIoi30JsLii — rapsuux
HOBEPXOHb.

4 11.4 ASBECTOLEMEHTHI BUPOBUA

A30OecToleMEeHT — 1€ KOMIO3MUIWHUNA Martepiaj, YTBOPEHHH B HACHIAOK
TBEpPIIHHS PALllOHAJILHO MiAiOpaHOl Macu IEMEHTY, a30e€CTy — TOHKOBOJOKHHCTOIO
MIHEpaJIly TPYIH CEpPIEHTHHY (XpHU30THI-a30ecT) Ta Boau. lleMeHTHMIT KamiHb
mpailoe Ha CTHCK, a a30ecT MpaBUTh 3a apMmarypy, CIPUUMAIOYH PO3TATYIOUl
3ycuiuid. J{st a30ecToleMeHTHIX BUPOOIB BUKOPUCTOBYIOTH a30ecT 3 - 6-ro COpTiB 3
JTOBXKUHOIO BOJIOKOH 710 10 Mm 1 miameTtpom 30...40 MxMm. MinHICTh a30€cTy Ha pO3TAT
3000...5400 MIla; micna mexaHiyHOi 00poOku BoHa 3HIKYeThCs 10 700...750 MIla.
A3becT He TOpUTh, Ma€ MaJly TeIUIONPOBIIHICTb.

B'sokyunii  KOMIOHEHT a30eCTOIEMEHTY — MOPTJIaHAIIEMEHT, SKHM Mae y
coemy ckiagi 3Ca0-SiO; ne menmie HiX 52 %, 3Ca0-Al,0; — 3...8 %. ToHKICTH
nomeny nementy — 220...320 MZ/KF, MOYaTOK TY>KaBiHHS — HE paHimie sk 3a 1,5 roj.,
3aKIHUYCHHS — He Mi3Hime gk 3a 10 roj. BiJ moyaTKy 3MilTyBaHHS 3 BOJIOIO, MapKa —
He Hrokue 400. [HOI BUKOPUCTOBYIOTH MIIAHUN MOPTIAHALIEMEHT 13, BMicToM 50 %
MEJICHOTO KBapILIOBOT'O MICKY. 3aJeXHO BiJl BUAY BUPOOIB 10 CKJIaay CyMillll BXOASTh
10...25 % a36ecty 1 90...85 % nemenry.

PospiznsitoTs Tpu ciocobu hopmyBaHHS a30€CTOIEMEHTHUX BHUPOOIB: MOKPHIA,
HamiBcyxui, cyxuil. IIpoiiec BHUrOoTOBIEHHS a30€CTOLEMEHTY MOKPUM CHOCOOOM
CKJIaJIA€ThCS 3 TAKUX OTeparliii: po3mylryBaHHs a30ecTy B OiryHax IMpHU 3BOJIOXKEHHI
B0J1010 710 BoJiorocTi 30...35 %; po3nyiryBaHHs a30€CTy y ToJeHAepax 10 YTBOPECHHS
CyCIeH31i; IPUrOTYBaHHsS CyCHeH3ii a30ecTy, LIeMEeHTY Ta BOAM y TypOOo3MillyBaui;
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nmojava a30ecTOIEMEHTHOI cycrieH3ii y BaHHU (GopMyBalibHOI Mamuuau (puc. 11.4.1),
Jie 00epTarThCs MOPOKHUCTI MUIIIHIPHU 3 nepdopoBaHoro moBepxHero. Ha moBepxHi
IWTIHIpA BiIKIAAA€ThCsl a30€CTOIIEMEHTHA Maca y BUTJISAAI BOJIOTOTO mapy 1...2 MM
3aBTOBIIKH, sKa 3HIMAaeThCs 3 TOBepXHI CykHOM. CyKHO TpaHCHOPTYeE
a30€CTOIEMEHTHHI IIap JO BaKyyMOOpOOKH, TIOTIM IIap HAKPYYIYEThCS Ha
npuiiManbHuil O6apaban 10 moTpiOHOI ToBmMHM. [llap 3pi3yrOTh 1 3HIMAIOTh Ha
KOHBEEP PI3aTbHOTO MPUCTPOIO, TOTIM (HOPMYIOTH MpPEeCyBaHHSIM Ta OOpOOISIIOTH Y
MIpOIaproBaIbHIN Kamepi mpu .Temrepatypi 60 °C. Jlam maTtepian TBepai€ Ha CKIadi
npoTsroM 7 1ib.

Puc. 11.4.1.Cxema
dbopMyBaIbHOT MaITUHU
JUTsl BUPOOHUIITBA
a30eCTOLEMEHTY:

1 — 3mimyBay; 2 — BaHHa;
3 — meperopojka;

4 — ciTYacTUil LWITIHJP;
5 — IpOMUBHI TpyOH;

6 — Bai; 7 — CyKOHHa
cTpiuka; 8,12 — Bakyym-
KOpPOOKH; 9 — MeTajIeBU
dbopMaTHUI TUITTHID;

10 — Bexyuwmii Ba;

11 — HanpsMHI BaJIKH;
13 — BinOiiiHMI BaJIUK;
14 — Bi)KMMHI BaJIKHU.

Haniecyxuii cnocio nependadae nmpurotryBanHs Macu Bojorictio 30...35 % 3
HACTYIHUM YIIIJIbHEHHSAM Ha Mpecax.

3a cyxum cnocobom Macy 3BONOXKYIOTh 10 12...16 % mepen yimiiibHEHHSM, a
PO3IyIITyBaHHS a30€CTy 1 IepeMIlllyBaHHS 3 IEMEHTOM BiJIOYBA€THCS Y CyXOMY CTaHi.

OcTaHHIM 4YacOM OCBOEHO BHUIOTOBJIEHHS Aa30€CTOLIEMEHTHUX BUPOOIB
excmpy3iuHuUM cnocobom, MO TOJIATa€ y BUJABIIOBAHHI MJIACTUYHOI CyMIIIl Kpi3hb
MYH/IIITYK.

A30ecTolleMEeHTHI BUPOOM y CyXOMYy CTaHI MarloTh Takl BJIACTUBOCTI:
pm=1500...2200 kr/m’, W = 15...28 %, I1 = 25...45 %, R.,= 30...80 MIIa,

Ry = 15...40 MIla, R,,; = 10...25 MlIIa, A = 0,35 Br/(M°K), mMopo3ocTiiikicTs —
25...100 muxkmiB.

Homenknarypa a30ecTolieMeHTHUX BHUpoOiIB Hamiuye moHanx 40 Hass:
npodiIb0BaHl JUCTH JUISI TIOKpIBENh 1 OOIIMBKH CTIH, TIUIOCKI IUIATH JUIS
OOJIMIIOBaHHS CTiH; MaHeNl MOKPIBEJbHI Ta CTIHOBI 3 TEIUIOI3OJSALIMHUM IIAPOM;
TpyOH TOILIO.
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[IpodinpoBaHi XBWIIACTI JUCTH BUTOTOBJISIOTH HU3BKOTO, CEPEAHBOTO Ta

BHUCOKOTO TIpOdiTro.

XBWISICTI JTUCTH HHU3BKOTO, a00 3BHYAHOTO TpoduIro mo3HadawThes BO,
cepenuboro npodino — BC, muctu BHCOKOTO Mpodiato MOAUISIOTECS Ha KiJIbKa
BUJIB: mijacuieHoro npodinto — BY, ynidgikoBanoro — YB, cepeanboeBporeiicbkoro

— C€ (tabm.11.4).

[TpodinsoBaHi a30€CTOIIEMEHTHI JIUCTH

Tabmuus 11.4

WA / /
B
1
< < = é
= o = = S 2
Ha3zsa Mapxka § a E g E «E | < Em
ezl =z 8z| 25 &5|8¢8 =
N = E S| ES |  @Axl ¥ %|= 8 &
XBWJISACTI
3BUYAtHOTO BO 1200 | 686 55 28 115 10 14
npodiaro
XBunACTI CB-40-1750 | 1750 5,8 26 | 16
CepCAHBOTO CB-40-2000 | 2000 | 1130 | 6,0 40 150 38 18
npodimo CB-40-2500 | 2500 6,0 31 | 18
XBUIISICTI R
L ACHTEHOTO Ey‘éﬁggg 2800 | 1000 | 80 | 50 | 167 | 50 12
npodio y-C-
VB-6-1750 | 1750 6,0 19
X L yuid VYB-6-2000 2000 6,0 2632 19
BUIISICT1 YHI 1KO _A_
BAHOTO YB-6-2500 12500 | 41501 6.0 | 54 | 900 |3035| 12
: VYB-7,5-1750 | 1750 75 20
npodino 4050
VYB-7,5-2000 | 2000 75 20
VB-7,5-2500 | 2500 7,5 20
XBUIIACTI 1750
CCPEAHRO CE-51/177 | 2000 | 1150 | 6,0 | 51 | 177 2933 | g
€BPOIIEUCHKOT0 41
npodiaro 2500
Benuko
XBUJILOBI BK 3300 | 1220 10 | 1352 | 3505 | 89
et K1 6300 | 1164 | 10 | 10 | 00 | 244 | 23
KOHCTPYKIIiS
(puc. 11.4.2)
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Puc 11.4.2. ITonepeunuit nepepiz a30€CTOLEMEHTHOTO apMOBAaHOTO HACTHITY

A30ECTOIIEMEHTHI IIJIOCKI JIMCTH Ta IUIUTH BUITYCKaroTh 10 3000 MM 3aBIOBKKH,
a0 1600 mMm 3aBmmpmkd Ta 4...12 MM 3aBTOBHIKM. BHKOPUCTOBYIOTH st
BUTOTOBJICHHS CTIHOBUX MaHeJeH Ta OOJUIFOBAHHS CTIH 1 CTEJIb.

bararomiapoBi maHenl TUNYy ,,CaHABIY  TpPU3HAYEHI B OCHOBHOMY JJIA
BJIAIITYBAHHS CTIHOBUX OrOPO)KEHb 1 OYJIBElIb TIPOMAJICHKOro, >KHTIOBOTO,
aJIMIHICTPaTUBHOIO Ta BUpOOHUYOro pu3HadeHHs (puc. 11.4.3). Bouu MoxyTh OyTH
BUKOHAH1 3 >KOPCTKUM YTEIUTIOBaYeM (HI3IpIOBATUM OETOHOM, IMIHOMOJIYpETaHOM,
MHOCKJIOM, MEPIITOOETOHOM), a TAKOXK 3 M'SIKUM a00 HaIIBKOPCTKUM YTEILTIOBAYEM
(p16podiT, CTUIBHUKOIUIACT 3 MIHO(EHOIIUIACTOM, IMHOIJIACTOM) 1 OOB'SI3KOI0 3
AHTUCENTOBAHOI JepeBUHU a00 MeTaleBUX NpoduiiB. SIK OOMIMBKY 3aCTOCOBYIOTH
IJIOCKI 1 mpodinmpoBaHi az0ectonieMeHTHI JMcTH. [laHem MOAiIsA0Th Ha OCHOBHI
po3mipom 3 X 1,5 M 1 1001pHI — JJIsI BIAIITYBaHHS TPOCTIHKIB 1 KyTiB Oy1iBEJb.

1

Puc. 11.4.3. ®parmenT
CTIHOBOI MMaHEI TUITY
,,CAaHJIBIT:

1 — a3becTorieMeHTHU

84

{ 15] 25 IUIOCKHH JIHCT,
10 2 — fepeB’siHi OpYCKH,
3 — minomutact OPII-11
[Mlaneni st CTIH 1 TOKpIBII — 1€ IIapoBa KOHCTPYKIIA 3 JBOX

a30€CTOLIEMEHTHUX JIUCTIB, 3'€IHAHUX TI0 KOHTYPY, MIXK SKUMH YKJIaJCHUN
Tertoi3osiitHui Marepiain (puc. 11.4.4). Kapkac niis cTiHOBO1 naHes1 MOXe OyTH 13
MeTay, a30eCTOIEMEHTY, AEPEBUHH, JIACTMACH TOIO. TOBIIMHA CTIHOBOI MaHEl —
120...200 mm.
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Puc. 11.4.4.
A30ecTolieMeHTHA [TaHEb
JUTSL TIOKPIBIIL.

o
\'\\“‘ﬂ.u: T

[Manem (rmTH) a30ecTONEMEHTHI TpI/IHIapOBl 3 OOMmIMBKaMU 13 TMJIOCKHUX
a30eCTOIEMEHTHUX JIMCTIB 3 yremmoBadeMm 13 miHomiacty (I'OCT 24581)
3aCTOCOBYIOTHCS JUJISl CTIH, MMOKPUTTIB 1 MIIBICHUX CTEJIb BUPOOHMUYMX OyAiBEsb, 5K
EKCIUTyaTyIOTbCSl B HEArpeCMBHUX 1 CJIa00arpeCMBHUX CEPEAOBHINAX  IPH
TeMIlepaTypi 30BHIIIHBOI TOBepXxHI maHem Big -50 go +75 °C, Ttemmepatypi
BHYTPIIIHBOI MoBepxH1 nanen Buie 30 °C, BITHOCHIN BOJIOTOCTI MOBITPS B CEPEIMHI
NpuMillleHs He Outbine 75 %. 3aneXKHO BiJ TOYHOCTI BUTOTOBJICHHS 1 30BHIIIIHHOTO
BUTJISIAY TAHENl MOXYTh OyTH TpbOX COpTiB — BuIIOro, 1 ta 2. 30BHIMIHIO 1
BHYTPIIIHIO TIOBEPXHI TaHeNed 3aXMINarTh Tiapodo0i3yrouor piIuHOK abo
BOJOCTIMKUM J1aK0(hapOOBUM MOKPUTTAM.

JIisi BUTOTOBJICHHSI TaHENIeW 3aCTOCOBYIOTh a30€CTOLEMEHTHI IUIOCKI JIUCTH
(uepe3 28 10 micist iX BUTOTOBJIEHHS) 13 3aXUCHO-IEKOPATUBHUM MOKPUTTIM a0b0 6€3
HBOTO, K1 XapaKTEPU3YIOThCS BOJOTICTIO HE OljbIe sk 8%.

Horxxuna maneneut nocsrae 6000 MM, mupuna — 10 1500, ToBIIMHA 3MIHIOETHCS Bij
60 10 200 mm.

SxicTh maHenell BU3HAYAETHCS MPSAMOJIHIAHICTIO MPOQIII0, MIITHICTIO 1 XKOp-
CTKICTIO TIaHEJIEH NP MOMEPEYHOMY 3THHI, (DI3UKO-MEXaHIYHUMH MMOKa3HUKAMH TIi-
HOIIACTY (CepeaHbOI0 TYCTUHO, KOS(IIIEHTOM TEIIONPOBIAHOCTI, JIHIMHOIO yca-
KO0, BOJOIOIJIMHAHHAM, MILHICTIO MPU CTUCKY Ta 3CYyBl), a TaKOX MILHICTIO
34YEIJIEHHS IPU PIBHOMIPHOMY BIJIpMBaHHI MIHOIJIACTY BiJl JIUCTIB Ta MPHU 3CYBI.

Exctpy3iiiHi Marepiany MNOpeAcTaBieHl BHUpoOaMu pI3HOTO MPU3HAYEHHS,
(bh13UKO-MEXaHI14H1 BJACTUBOCTI SIKUX HaBeaeHo B Tabymmi 11.4.2.

Tabmuns 11.4.2.
OCHOBHI XapaKTEpUCTUKH a30€CTOLIEMEHTHUX KOHCTPYKIIiH, OTpUMaHUX 3a
JTOTIOMOTO0 EKCTPY3ii

N CTiHOBI [TokpiBenbHi [TigBiKOHHI
HainmvenyBanns . [IBenepu
aHel TJINTH JTOIIKH
Fpa“‘ifl’;ﬁ”ﬁ(’n"f 1P >18 >16 >16 14
Cepe/Hs TycTHHA, KI/M® >1600 >1600 >1650 1550
Mopo30CTifiKicTh, MK 50 50 50 50
VY napHa B’SI3KICTb,
KJK/M N N 1,96 N
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Exctpy3iiini manem (puc. 11.4.5) psgoBi MalOTh MHUPUHY 595 MM, TOBXKHUHY
3000 mMm g1t mokputTiB, 3000 1 6000 MM 1711 CTIH 1 TIEPETOpoJIoK, BUCOTY 120 MM

JIJIS1 TOKPUTTIB 1 cTiH, 60 Ta 80 MM 111 MEPETOPOJIOK.

ABOECTOIIEMEHTHI EKCTPY3iiHI TaHejll BUKOHYIOTh 3 yTeIUlIoBaueM Ta 0e3
Hporo. Ilanemi Oe3 yTeruiroBaya 3aCTOCOBYIOTH B OCHOBHOMY /ISl BIIAIITYBAaHHS
NEePEeropoIoK. Sk yTeraoBay BUKOPUCTOBYIOTh HAIIBKOPCTKI MIHEPAJIOBAaTHI TUTUTH

Ha CUHTCTUYHHUX 3B'513y10‘-II/IX pE€YOBHUHAX.

Puc. 11.4.5.
A30ecToreMEHTHI
naHesni, OTpUMaHi
METOJIOM EKCTPY3ii:
KyTOBI, 2- IepexiaHi,
3- IepPEeTropOIKOBI.

A30ecToleMeHTHI BUPOOHU TOBXKHUHOIO 10 6 M 3 TJIaJKOI0 Ta puQIIeHOIO MOBEP-
XHEI0 BUTOTOBJISIIOTH METOAOM eKcTpy3ii (puc.11.4.6). Bupobu MarTh IOBroBIYHE
MOKPUTTS IMUPOKOT KOJIHOPOBOI raMU, OTPUMAHOT Ha OCHOBI aKpUJIOBOI CMOJIH.
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Puc.11.4.6.
A30ecTOlIeMEeHTHI
BUPOOH, OTPUMAHI
METOJIOM
eKCTpy3ii



byoisenvrne mamepianoznascmeo 223

I3 azbecTorieMeHTy BUTOTOBIAIOTH TPYOH sl KaHasi3alii, BOAOMPOBOAIB, JJIs
memioparii. Jlosxuna BogonpoigHux TpyO — 2950...3950 MM, BHYTpIIIHIH TiaMeTp —
50...500, toBumHa crinok — 9...43,5 mMm. Kanamizamiiini TpyOu MarTh TOBXHUHY
2500...4000 mwm, BHyTpimHIA miamerp 50...60 MM, TOBmIMHY CTiHOK 7...18 MM.
BuroToBnsitoTe Takok a30eCTOIEMEHTHI 3'€IHYBalbHI JAeTali A0 Tpyo Ta
BEHTWJIALIHI KOPOOH.

4 11.5 CYYACHI MATEPIAJIM HA OCHOBI MIHEPAJIbHUX
B’SKYYUX PEHOBUH

[lemeHTHO-TIIIIAHY YEPETHUII0O BUTOTOBIISIOTH 13 PapOOBaHOT PO3UMHHOT CyMIIlli,
sKa CKIAJA€TbCsi 3 MOPTIAHALIEMEHTY, KBapILOBOro MICKy 1 Boau. B pesynbrarti
OTPUMYEMO TIOKPIBEJIBHUN MaTepiall, SKUW JIOCUTh TOYHO IMITYE KEpaMmiuHy
YepenuyHy IUIMTKY, 30epiraloud TMpu LbOMY il OCHOBHI IiepeBard. Tak sk
HNOPTJIAHILUEMEHT Y BOJIOTUX MICISIX 3 POKaM TBEpPJHE, TO 1 3p00JieHa Ha OT0 OCHOBI
yepenuilsi Habupae MIIHOCTI B MpoIeci ekcruryaTanii. TepmiH ciay>KOu I1IeMEeHTHO-
Mimanoi yepenuii — 61u3pKko 70 pokiB.

[lemeHTHO-TIIIIIaHA YE€pENULs MOXKE€ BHUTOTOBJISATHCS MPAKTUYHO JHOOOro
KOJbopy. Pi3HOMaHITHI BIATIHKA OTPUMYIOTH JSKYIOUM JIOJABAaHHIO aKPHIJIOBOT
CMOJIM. AKpPWJIOBUH CKJIaJ B3a€EMOJIIE€ 3 LEMEHTHO-IMIIIAHOI CYMIIIIIIO IIE [0
MOYaTKy ii 3aTBEPAIHHS, TOMY KOJIpP IJIUTKUA 3JIMIIAETHCSA CTIMKUM 1 HE3MIHHUM Ha
MpOTA31 OaraTboX pOoKiB.

[i BUKOPUCTOBYIOTH /I TIOKPHUTTS JaXiB KUTIOBUX OYIMHKIB, Pi3HOMAHITHHMX
IPOMAJICBKHUX CIOPYZ Majoi apXiTeKTypHOi (popmu, 3 HaxuioM ckaTiB Big 10 1o 65

rpaayciB.

L

... lITyKaTypka 13 TilCy BUKOPUCTOBYBAJIACh B OYIIBHUIITBI MPUOIU3HO O
TUcAY pokiB. CyXa JTUCTOBA IITYKaTypKa Hamiuye 0au3bko 80 pokKiB.

IINUTAHHA 11 CAMOIIEPEBIPKHN

I3 sikux MaTepiajaiB BUTOTOBJISIOTh CUJIIKATHY LIETITy?

Ha3BiTh OCHOBHI BJIaCTUBOCTI CHITIKATHOI IIETJIN.

SIki cunikaTHOOETOHHI BUPOOU BU 3HA€ETE?

S BuroToBst0TH TincoOeToHi nanem? [le ix 3acTocoByOThH?
SK BUTOTOBIISIOTH T1IICOBI OJIOKHU JJISl IEPETOPOJIOK?

SIK BUTOTOBIIAIOTH TIIICOKAPTOHHI JINCTU? € X 3aCTOCOBYIOTH?

ook wnE
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7. 3 axux mMarepiajiB BUTOTOBIISIOTH a30ecTolieMeHTHI Bupoou? Ski €
criocobu BUPOOHUIITBA?

8. Has3BiTh BuIu a30€CTOIIEMEHTHUX JIUCTIB JIJIs1 TIOKPIBII.

9. Sk BUTOTOBJISIOTH a30€CTOLEMEHTHI MaHeN1 IS CTiH?

10..YUum  0OyMOBIIOIOTH  TMEPCHEKTUBM  BUPOOHHUIITBA  MaTepialiB 13
a30ecTOllEeMEHTY 1 INTYYHUX KaM’ sSHHUX MaTepiajiB 1 BHpPOOIB Ha
0€3LUEMEHTHUX B’ SIKYUYUX?

TECTI/I®

afTe BUINOBI/II HA NUTAHHA TECTIB

XI. 1. (cuposurna)

|. Slkmif MaTepian MOXXHa BUTOTOBUTH, MAarOuu Taki kommoHeHTu: 8 % BamHa, 92 %
MICKYy Ta BOJU?
1) razocuiikaT; 2) MiHOCHIIIKAT; 3) CHJIIIKATHY 1eTy; 4) CHIIKaTOOCTOH.
I1. I3 mementy, a36ecTy Ta BOJAM MOYKHA BUTOTOBUTHU:
1) didpomit; 2) kcunoit; 3) coBenit; 4) a30€CTOLEMEHT.
I11. SIxi cupoBUHHI MaTepiaiyu HEOOX1AH1 /Il BUPOOHUIITBA CUITIKATHOI 1Erin?
1) micoxk, meOiHb, BAIHAHOKPEMHE3EMHUCTE B’ SDKyUE Ta BOJIA;
2) BamHo, IiCOK, BOJA;
3) micok, BAalTHSIHOKPEMHE3EMHUCTE B sDKy4e, MIHOYTBOPIOBAY;
4) micok, BAaTHIHOKPEMHE3EMHUCTE B SHKyde, allFOMIHIEBA My Ipa.
V. SIki koMnoHeHTH TOTPiOHI 111 BAPOOHUIITBA TITICOBUX TUTUT?
1) BarHo, TiIlc, aJrOMIHIEBA MyAPa;
2) BaIHoO, MICOK, BOAA;
3) rimc, Boaa;
4) rirc, Boja, MiCOK.
V. SIkmio € nepeBHa TUpca 1 MarHesiaiabHe B sDKyYe, TO MOKHA OTPUMATHU:
1) kcuoniT; 2) azdbecromeMenT; 3) cuimikatHui 6eToH; 4) hidpotiT.
V1. SIkmio € micok, BAMHIHOKPEMHE3EMHUCTE B’ sKyU€, KiieeKaH1(hOoIbHA eMYIIbCis,
TO MOKHA BUTOTOBHUTH
1) raszocuiikat; 2) MHOCKIIKAT; 3) CHIIIKaTHY 1eriy; 4) CHIIIKaTHUI OCTOH.
VII. Maroun iepeBHy CTPYKKY Ta Marte3iajibHe B’ sXKy4e MOYKHA BUTOTOBUTH
1) }i6pomit; 2) kewosiT; 3) TiNCcoBi OJIOKH;
VIII. SIxi koOMIOHEHTH NOTPIOH1 AJI1 BUTOTOBJICHHS MIHOCUITIKATY?
1) BamHSHOKPEMHE3EMHKCTE B SDKYUE, MICOK, BOJIA;
2) BaIHO, IMICOK, BOJA;
3) BamHSHOKPEMHE3EMHUCTE B sXKyde, MICOK, CMOJIOCANOHIH;
IX. I3 kayCcTHUHOTO 10JIOMITY Ta a30€CTy MOKHA BUTOTOBUTH:
1) dibpomit;
2) KCHJIOJIIT;
3) coBeiT.
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X. Sxuii maTepial MOKHA BUTOTOBUTH, MAIOUH IIEMEHT, IMiCOK, 1Me0iHb, BOIY 1

apmatypy?
1) Baxkkuii 6eToH; 2) nerkuii 0eToH; 3) 3a11300eToH; 4) CHIIKaTHUI OSTOH.

XI. 2. (supobrnuymaeo)

|. CunikaTHa 1ieriia Habupae MIIHICTD V:
1) mpomapouHiii kKamepi; 2) aBTOKJIaBI; 3) BUMATIOBAIbHIH MeYi.
I1. MeTo10M IUTTS HA KapycCeabHIM MaIllMHI BUTOTOBJISIOTh:
1) rincoOeToHHI MaHei; 2) CHIIKaTHY IeTy;
3) rifcosi mWinTu; 4) CHIIKaTOOETOHHI OJIOKH.
I11. Ha BiOpornpokaTHUX cTaHaX BUTOTOBJISIOTh:
1) rincoOeToHHI aHesi; 2) CUIKaTHY LETy;
3) rincoBi wKTH; 4) a30€CTOIIEMEHTHI JINCTH;
IV. Jlns BUrOTOBJIIEHHS a30€CTOLIEMEHTHUX CTIHOBHX TOPOKHUCTHX TaHesen
3aCTOCOBYIOTb:

1) CYXHil criocib mpecyBaHHs;
2) MOKpH# criociO y (opmMyBasbHIN BaHHI;
3) eKCTPY31iHMI cIoCiO.

V. I'incoBI IJIUTH AJI NEPETOPOJOK BUTOTOBIISIOTHCS:
1) Ha KapycelbHIi MaIlrHi; 2) Ha BIOPOIPOKATHOMY CTaHi; 3) METOJIOM MPECyBaHHI.
VI. fkio npokatatu Mixk (OpMYyBaJIbHUMH BaJIKaMH J[Ba IIapU KapTOHY 3 TIICOBUM
0CEpEIKOM, TO OTPUMAEMO:

1) XBUJISICT1 a30€CTOIIEMEHTHI JINCTH;
2) CyXy IITYKaTypKYy;

3) rincoOeTOHHI MaHei;

4) TITICOBOJIOKHHCTI JIUCTH.

VIl. Crocobom mpecyBaHHs 3 AEPEBHOI CTPYKKH 1 MarHe31ajibHOTO B’ SKY4OTO
BUTOTOBJISIFOTH:
1) cyxy mITyKaTypKy; 2) coBemiT; 3) ¢iopoit; 4) mTyIHU MapMyp.
VIIl. A30ecTorieMEeHTHI XBIWJISICTI JINCTA BUTOTOBJISIIOTE Ha!
1) dopmyBanbHiii MamuHi, 2) BIOPONPOKATHOMY CTaHi; 3) KapycelbHii
MaIIYHI.
IX. HamiBcyxuili cnoci0 npurotryBaHHsi a30e€CTOLUEMEHTHOI Macu nependayae
MPUTOTYBaHHS MacH 3 BOJIOTICTIO:
1) 30...35 %; 2) 12...16 %; 3) 20...25 %.
X. Slkmo azbectolieMeHTHA Maca Mae BojioricTh nepen GopmyBanasM 32 %, To 1e
Oyze croci® BUTOTOBJICHHS:
1) cyxuit; 2) HamiBCyxwii;  3) MOKpHH.

XI. 3. (6racmusocmsi)

|. Cepennst rycTrHA CUIIIKATHOL LIETJIN:
1) 1451...1650 kr/m’.; 2) 1550...1900 xr/n’.; 3) ne Ginbime 1450 kr/m’.
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I1. Mapxka cusikaTHOT IETrIM 3a MIIHICTIO Ma€ HaliMEHIIIe 3HAYEHHS

1) 75; 2) 50; 3) 100; 4) 125;
I11. BogomornmmHaHHS CHITIKATHOT IETJIN IOBUHHO OYTH:
1) e men1Ie 6 %), 2) e Oinbie 6 %; 3) 3..4 %.

IV. KoHcTpyKiiitHuiA HI3IpIOBaTUI CHIIIKATHUN OETOH Ma€ CEPEeIHIO TYCTUHY:
1) 500...900 kr/m>; 2) 900...1200 kr/m°.; 3) Ginbure 1200 kr/n’.
V. I'incoBi Mty Jy1si TIEpEeropo 0K MOBHHHI MaTH CEPEIHIO TYCTUHY HE OlTbIIe:
1) 1400 kr/v®;  2) 900 kr/v.;  3) 2000 kr/m°.
V1. AzGecTorieMmeHTHI BUpOOU MaIOTh CEPEHIO TYCTHUHY:
1) no 1500 xr/m®; 2) 1500...2200 kr/m%  3) 2200...2500 kr/m’,
VII. Mopo3ocTiiikicTh a30€CTOIeMEHTHUX BUPOOIB MOBUHHA OYTH:
1) He MeHIe 25 UKIIIB;
2) ue merme 100 nukiis;
3) He OinbIie 25 HUKITIB,
4) 5 1uKIiB.
VIII. [Tnutu “Jlexop” 3aCTOCOBYIOTh Y IPUMIIIIEHHSX /1€ BOJIOTICTh MOBITPAL...
1) e menrie 60 %;
2) He Oinbiie 60 %;
3) 80 %;
4) 70...80 %.
IX. Mopo30CTiiiKiCTh CHIIKATHOI IIETJIM TOBUHHA OYTH...
1) me menie 15 MUKIIiB;
2) He Oinpiire 15 1uKIIiB;
3) 6inbmie 100 ruKIiB.
X. HizgproBati 6eTOHM MarOTh MOBITPSIHUX TIOP...
1) ne 6inbiie 40 %;
2) 40...92 %j;
3) 50...72 %;
4) oinbire 92 %.

XI. 4. ( pozmipu)

|. SIki po3mipu Mae cuikaTHa uersa’?
1) 250%120%65 MM.;
2) 250%120%138 mMm.;
3) 250%250%65 mm.

I1. T'incoBi mmTH 117151 IEPETOPOOK BUTOTOBIISIOTH PO3MIPOM:
1) 60x300%8 Mm;
2) 600%300%80 MMm.;
3)600x4000x80 mm.

I11. TincoGeToHH] maHe 15 IEPETOPOOK MAIOTh ITUPHUHY:
D modwm;, 2)mo6m.; 3)mo2wm.

IV. lllupuna rincokapTOHHUX JIUCTIB (CyXa MITyKaTypKa)...
1) 2500 mwm; 2) 1200 mm; 3) 600 mm.
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V. ToBuIMHA JTUCTIB CYXOi IITYKATypKH:
1)8...25mm.; 2) 4...6 Mm.; 3) 2...6 MMm.; 4) 10...30 mm.
VI. Ilnutr 3ByKONOTIMHAIBHI TIIICOBI BUTOTOBJISIOTH PO3MipaMHu:
1) 600x600%30 Mm;
2) 400x400%30 MmM;
3) 600x400%40 mMmM.
VII AzbecTorieMeHTHI XBWISCTI JIMCTH 3BHYAHOTO MPO(1II0 MAIOTh JOBKHUHY:
1) 2000 mmM; 2) 2850 mm; 3) 1200 mwm; 4) 1750 mm.
VIII. Mapka a3z6ectouementHoro nucta ¥ B-6-2000. [L{o o3nauae uncmno 67
1) BUCOTY XBUIIi B CM;
2) TOBIIMHY JIUCTA B MM;
3) NOBXHHY JIHCTA B M.
IX. Axmo mapka azoectonemenTroro aucta CB-40-200, To gucno 200 €:
1) MOBXHMHA JIKUCTA B CM;
2) MUpUHA JIUCTA B CM;
3) KpOK XBHJIi B MM.

X. Az0ecTorieMeHTH1 eKCTpY31i Hi TTaHes Il MaloTh JOBXKUHY:
1) 2000 mm; 2) 6000 Mm; 3) 5000 mwm; 4) 1000 mm.

XI. 5. ( zacmocyeartrist)

I. CuitikaTHa 11eTIa MOKE 3aCTOCOBYBATHUCS JIJIS:
1) knagku GpyHIaMEHTIB,;
2) MypyBaHHS ITE€YCH;
3) KIaJKH 30BHIIIHIX CTiH.
II. I3 Hi3gprOBaTHX CHIIIKATHUX OETOHIB MOYKHA BUTOTOBUTH:
1) cTiHOBI MaHeJi;
2) pyHaaMeHTHi OJIOKH;
3) TOpO’KHI TUTUTH.
III. ITnuTH TircoBi MOKHA 3aCTOCYBATH JIJIS:
1) KIagKu CTIH;
2) 3Be/ICHHS HEHECYUYHUX TIEPErOPOJIOK;
3) 3BeICHHS HECYYHX MEPETOPOJIOK.
IV. ITanemni ,,Jlekop” MOXHa 3aCTOCYBaTH JIJISI...
1) ymamrryBaHHS IiJJIOT;
2) ONOPS/HKEHHSI CTIH y CYyXUX MPUMIIICHHSIX;
3) omopsKEHHS CTiH y OaHsX.
V. I TemIoi30Is11ii rapsiaux MoBepXOHb MOYKHA 3aCTOCYBATH. ..
1) cosemnit; 2) GidpoaiT; 3) KCunomiT; 4) CyXy HITYKaTypKy.
VI. Kcunomit Mo>kHa 3aCTOCYBATH JIJISL...
1) BrmamTyBaHHS CTiH;
2) BiaIITyBaHHs (QyHIAMEHTIB,;
3) BialITyBaHHS ITiJIJIOT;
4) BIAIITYBaHHS IEPEKPUTT.
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VII. Tlo xpokBax npudwuti satu yepe3 1,2 M. Uu MokHA 1O HUX YKJIaIaTH
a30€CTOLIEMEHTH1 JIUCTH 3BUYaiHOTO Mpodiro?

1) MmoxHa; 2) HE MOKHA.
VIII. Iy Ternoi30usmii CTiH MOYXHa 3aCTOCYBATH. ..
1) ¢idpouiT; 2) KCUJIOJIT; 3) nexop;  4) Gicimop.

IX. Marepian CKIOMOp MOKHA BUKOPUCTATH JJIS...

1) kiagkw CTiH; 2) TEII013011111; 3) Tipoi30IAIlii; 4) yaamTyBaHHS i IoT.
X. Bubepith edexkTHBHUI MaTepial AJIsl BJaIlITyBaHHS 30BHIMIHIX CTIH:

1) ekcTpy3iii Hi CTIHOBI MMaHETI;

2) cuIIiKaTHA 1IerIa,;

3) cumiKaTHI KaMeHi.
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Tema 12. OPTAHIYHI B’S2KYYI MATEPIAJIH I BHPOBH HA IX
OCHOBI

4 12.1 3ATAJIBHI BIIOMOCTI

biTymMu 1 OpOTTI BITHOCATHCS JO OPraHIYHUX B’SDKYYUX, CKIAIHUX CyMilen
BUCOKOMOJIEKYJISPHUX BYTJIEBOAHIB Ta 1X MOX1AHUX.

biTymH1 B’sbKyul 3a MOXOKEHHSAM MOAUISIOTH Ha IPUPOJIHI 1 ITy4YH1 (HadTOBI
oitymu). [lpupoani GiTymu — TBepAl pedOBMHU ab0O B’SI3K1 PIAUHU UYOPHOTO abo
TEMHO-KOPHUYHEBOTO KOIbopy. [lpupoaHi OiTyMH MICTATBCS y TIPCHKUX MOPOJax.
Sxuio BMICT 6iTyMy y Tipchbkiit oposi 5...20 %, To BoHa Ha3UBAETHCS achanbTOBOIO.
I3 achanproBUx TipchbkUX mOpig 1 3400yBalOTh 4YHMCTHM OiTyM, 0OpoOssitoun
NOAPIOHEH] TOPOAM TapsvyOl0 BOJOK ab0 pPO3UMHHHMKAaMU. AcdaiabToBl MOPOIU
TaKOX MOJAPIOHIOIOTh Y TOHKHUM ac(haabTOBUI MOPOIIOK, SIKUH BUKOPUCTOBYIOTH IS
MPUTOTYBaHHS ac(arbTOBOT MACTUKHU 1 ac(PaTbTOBUX OETOHIB.

[tyuni (HadToBl) OITYMH [JICTalOTh MEpPEepoOKO0 HapTH (3aITHIIKOBI,
OKHUCJICHI, KpPEKIHTOB1). 3aJMIIKOBI OITYMH Ha3WBAalOTh TYJPOHOM — II€ TMPOAYKT
nepepoOKku HaTH 1 BIATOHKY BiJl HET OEH3UHY, Tacy 1 Macell.

JbOrThOBI B SKYy4l — B’SI3K1 PIMHU YOPHOTO KOJIBOPY, SIKI YTBOPHIIUCS TPHU
pPO3KJIaJJaHHl KaM’ SHOTO BYruuiA, Topdy, AEPEBMHU TOIIO B YyMOBaxX BHCOKOI
TeMmreparypu 0e3 JOCTymy MOBITpS. 3alie)KHO BiJI BHUXIJHOI CHPOBHHH JIbOTTI
OyBarOTh KaM’ STHOBYTUIbHI, TOp(’sHI, JAEpEBHI, ClaHIEBl. Pi3HOBUIM AbOTTHOBUX
B’SKYUHX — CUPUNA KaM’ STHOBYT1JIbHUM AbOTOTh, MEK, CKIaJACHUI 1bOr0Th, BiIITHAHUN
JIHOTOTb.

Cupuii AbOroTh — 1€ 3aJUIIOK MEepepoOKH BYrUIA Ha KOKC. BigirHanwmii
JIBOTOTh 3700yBalOTh 13 CHPOro, HarpiBarOYM MOro 1 BIATAHSIOYM JIETKl 1 CEepeHi
macna. [Ipu temmepatypi 300...360 °C Buninstorh aHtpaieHoBe Macio. I[lek —
MPOAYKT, IO 3aJUINAETHCS IMCISA BIITOHKK BCIX Macen 13 KaM SHOBYT1JIbHOI CMOJIH.
Ile TBepma KpHXKa pEYOBMHA YOPHOTO KOJIbOpy. CKiIaleHI ObOITI OJEPKYIOTh
CIUTABJISIHHSIM TIEKY 3 BiIITHAHUM JHOTTEM a00 aHTPAllEHOBUM MaciioM. [3 3MiHOIO
CIIBBITHOIIICHHS TIEKY 1 MacJja JbOT'Ti 3MIHIOIOTh CBO1 BJIACTUBOCTI.

JIbOTTHOBI MaTepiaii MEHII arMoc(epocTiiiki, HIK OITyMHI, ajie OuIbII
O10CTIHKI.

biTyMHI 1 ABOTTHOBI B’SKYy4l 3aCTOCOBYIOTH JJII BUTOTOBJIEHHS JOPOXKHIX
OETOHIB 1 pO3YUHIB, MOKPIBEIbHUX, T1IPOI130JALINHUX, TAPOI30ALIMHIX MaTepiaiiB 1
BUPOOIB, MACTHUK, EMYJILCIH 1 MACT AJIS T1IPO130JIAIIIi.

TpancnopTytoTh 11 B’SDKy4Yl y aBTO- 1 3ali3HUYHUX LHUCTEPHAX, KPHUTHX
BaroHax, 3aXMINauu Bij aTMOC(HEPHUX BIUIMBIB. 30€piraloTh y 3aKpUTHUX CKIIJaX,
IT1]T HaBICOM.
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4 12.2 BMIACTUBOCTI BITYMIB. MAPKH BITYMIB

OCHOBHI ~ BIAaCTHBOCTI OpTaHIYHUX B SDKYyYMX — aTMOC(EepOCTIHKICTb,
riApoQoOHICTh,  PO3UYMHHICT, B  OpraHIYHUX  PO3YMHHHMKAX,  3/JaTHICTh
PO3M’SIKIITYBaTUCS TPU HArpiBaHHI, MiIBUIIIEHA 1e(hOPMATUBHICTb.

Mapky OiTyMy BH3HA4YalOTh 3a TAaKUMH BJIACTUBOCTSIMH, SIK B’ SI3KICTb,
IUTACTUYHICTD, TEMIIEPATypa PO3M SAKILIEHHS 1 TeMIepaTypa KPUXKOCTI.

B’s3KicTh — BIACTUBICTh MaTepially YMHUTH OMIp MEPEMILICHHIO YACTUHOK ITiJT
BIUTMBOM 30BHINIHIX CWI. [IpM HU3BKUX TemIepaTypax B’sS3KICTh OITYMy 3pocCTae, 1
OiTyM cTae TBEpAUM TiJIOM. I3 3pocTaHHSM TemmepaTypu B’S3KICTh 3MEHIIYETbCS -
0ITyM MepexoauTh Y piIKui cTaH. B’sA3KiCTh BU3HAYAETHCS TIIMOMHOI TPOHUKHEHHS
roJku B OiTyM 3a JONOMOrOI0 TpWIAAy — TIEHETpOMETpa 1 BUPAXKAETHCS B

MigiMeTpax. B’si3kicTh 06iTyMy BH3HA4aloTh 3a JIONMOMOTOIO MpUJIaAy MEHEeTpoMeTpa
(puc.12.2.1)

Puc.12.2.1 Ilenerpomerp
1- mrartus;

2- CEeKyHJIOMID;

3- Kpemabepa;

4- cTOMOpHA KHOTKA;

5-  J13epKa’io;

6- roika;

7- 4yaIka,

8- kpwucramizarop

Temnepatypa po3M’SIKIIEHHS XapaKTepU3ye€ BEPXHIO TEMIEpaTypHY MEXKY
3aCTOCYBaHHA OiTyMy; L0 BIJIACTUBICTh BU3HAYAIOTh 3a JIOMIOMOTOIO TMpuUiaxy
“Kinbie ta kyns” (puc.12.2.2).
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Puc. 12.2.2 Ilpunax “Kinbie ta
KyJsa”

1 - kyns;

2 — 0iTyMm;

3- JaTyHH1 KUIBIIS;

4 — TepMOMETD;

5 — MeTaneBa IIACTUHA;

6 — TepMOCTIHKHIA CTaKaH.

[InacTuunicTh OITyMy BH3HA4yalOTh Yy CaHTUMETpax 3a JIONOMOIOKO
nyktuiomerpa (puc.12.2.3), po3Taryroud 10 poO3pUBY 3pa3ku OIiTyMy, IO MaroTh
dbopmy Bicimku, Temmeparyporo 25 °C ym 0 °C mpu MBUAKOCTI PO3TITYBAHHS
5 cM/XB.

? W N Puc. 12.2.3 Ilpunan
—— ) \- OYKTHIIOMETP.

TemnepaTypa KpPUXKOCTI XapaKTepU3y€ HIKHIO TEMIIEPATYpHY MEXY
3aCTOCYBaHHS OITyMy, KOJM BHUHHKAa€ TEpIIa TPIIMHA B TOHKOMY Iapi OiTymy,
HAHECEHOTO Ha CTaJieBy IUIACTHMHKY CTaHIApTHOTO Mpuiady, MpU ii 3ruHaHHI Ta
PO3IPSMIICHHI.

¥Yci BracTuBOCTI 61TyMy B3a€MOIIOB’S13aHl 1 BU3HAYAIOTh MOro Mapky. bitymu
noausitoThes Ha OyaiBenbHi (BH), mokpisensHi (BHK) 1 noposxui (BH/I) (Tabmn. 12.2).
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Tabomurg 12.2
®di3uK0 — MEXaHI4H1 BJIaCTUBOCTI OITYMIB
T ['mubuna Temneparypa
emImeparypa : :
M , NPOHHUKHEHHs | PO3TATyBaHICTh | KPHXKOCTI,
apka PO3M’SIKITICHHST o o
oC TOJIKU TIPU nipu 25°C, Mmm C, He BuIIE
, HE HIDKYE .
25°C, Mm HIXK
bitymu OyaiBenbH1
BH - 50/50 50 41..60 40 He
HOPMYETHCS
BH — 70/30 70 21..40 3 He
HOPMYETBCS
BH - 90/30 90 5..20 1 He
HOPMYETBCS
biTymu nokpisesnbHi
BHK —45/180 |  45...50 140..220 | He sopmyerses He
HOPMYETBCS
BHK — 90/40 85...95 35...45
BHK — 90/30 85...95 25...35
bitymu nopoxHi
BH/T — 200/300 35 201..300 | He HOpMy€ETBCS -20
BH/T — 130/200 39 131...200 65 -18
BHJ —90/130 43 91...130 60 -17
BH/T — 60/90 47 61...90 50 -15
BH/I — 40/60 51 40...60 40 -10

4 12.3 ACOPAJBTOBI TA JJbOI'THOBI BETOHU I PO3YHUHU

AcdanbToBHii pO3UMH BUTOTOBJISIOTH 13 CyMilli ac¢aibTOBOTO B’SXKYHOro 1
nicky. AcdanbToBe B’SDKyYE OJEPKYIOTh 13 HAapTOBOro OITyMy 1 MIHEpPAIbHOIO
MOPOIIKY (BamHSK, JOJOMIT, Kpeiiga, a30ecT, IUIaK TOIo). 3arajibHa KUIbKICTb
oiTymy y po3uuni — 9...11 %. roTyloTh po3uuH Ha 3aBOjaX; B Ka3aHaX HarpiBalOTh
oitym no temneparypu 180 °C i mepemillytoTh 3 HamoOBHIOBauYaMH. 3aCTOCOBYIOTh
JUISL TIOKPUTTSL TPOTYyapiB, MiJIOT CKIAJACBKUX MPUMIIIEHb, TPOMHUCIOBUX OYIiBEIb,
JaxiB.

AcdanbroBuii  0eToH — cymiml acarbTOBOrO PpO3UYMHY 3  KPYINHUM
3aroBHIOBaueM (medenem). Bmict 6itymy B acganbtodeToHi 5...6 %.

AcdanbToBHi OETOH YKIaAa0Th y rapsiuomy abo xojioaHoMy cTasi. s
NPUTOTYBAHHS 2apAYux cymiuiet y 3MillyBad 3 pO3IUIABIEHUM OITyMOM
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3aBaHTAXYIOTh BHUCYyIIEHI 1 mimirpiti no Ttemneparypu 200°C micok, mieliHb 1
TOHKOMEJIEHY 100aBKy. ['0TOBI rapsidi cymilli NpyuBO3ATh Ha CHEI[lalbHUX MalllWHAX 1
micas yKJIQJaHHS YIIIBHIOIOTh KOTKamHu. [apsumii achanbToOETOH TBEpAHE B
MPOILIECT OXOJOIKCHHS.

AchanbToO0eTOH, KWW YKIAAAlOTh Y X0JI00HOM)Y CMAHi, TOTYIOTh Ha OCHOBI
piakux 6iTymiB abo Ha OITYMHI#M eMysbcii. EMyNbCis — 11e cucTeMa, sika CKIIaaaeThes
3 OITYMy 4YM JIbOTTIO, BOJIU Ta eMyJjbraropa (MO, JIrHOCYIb(aT, acu0i, IJIMHa,
BaITHO, IIEMEHT, caxka). EMyIbCii TOTYIOTh Y TOMOT€EHI3aTOpax, Aucnepraropax. Bmicrt
0iTymy uu a60rTIO B eMyJbcii — 50...60 %, emynbraropis — 3...15 %.

[Ilo6 mpuroTyBaTu X0NoAHMUM achaabTOOETOH, piAKUNA OITYM HiAIrpiBaloOTh A0
110...120 °C 1 3mimyroTh 13 3alOBHIOBauYaMU TaKOi caMOi TEMIEpaTypu Ta JIETKO
JeTiounMu  po30aBmoBadamu. CyMimi, OXO0NomxkeHy g0 Ttemmeparypu 60 °C,
TPAHCTIOPTYIOTh Ha MICIE YKJIaJaHHs, /¢ BOHA TBEpJHE BHACIIOK BHUIIAPOBYBaHHS
p030aBIItOBayviB.

AcdanbTo0ETOH 3aCTOCOBYIOTH JUIsl TOKPHUTTS JIOpil, BYJHIb, I1AJIOT
IPOMHUCIIOBUX LIEXIB, CKJIAJIIB.

JbOrThOBI pPO3UYMHM 1 OETOHM TOTYIOTh aHAJIOTIYHO, BHUKOPHCTOBYHOUH
KaM’ SHOBYTUIbHUN JBOTOTh 3 TOHKOMEJICHUM MIHEpaJIbHUM TopomikoMm. I[Ipote
JTbOTTHOBI PO3YMHU 1 OETOHM MEHII BOJO- 1 aTrMOC(epoCTiiiKi MOPIBHIHO 3
achaJbTOBUMU, TOMY 3aCTOCOBYIOTH 1X pIJIIIIE.

4 12.4 PYJIOHHI MATEPIAJIA 1JI IOKPIBJII

PynonHi nokpiBenpH1 OITYMHI Ta JbOITHOBI Marepiagu 3a OyJO0BOKO IMOJOTHA
NOJAUIAIOTh HA OCHOBHI Ta O€30CHOBHI. 32 OCHOBY PYJIOHHOI'O MaTepialy MpaBliATh
MOKPIBEJbHUI KapTOH, (0JIbra, CKJIOTKaHWHA, a30ecTOBUH narnip. PyioHH1 Matepianu
MOXXYTh MaTH 3aXUCHUUW IIap 3 MIHEPAJIbHOI HACUIIKM PI3HOI KPYMHOCTI, (POJBru
TOILIO.

Pyb6epoiio BUTOTOBIAIOTH 13 KapTOHY, SKUM MPOCOYYIOTh HA(TOBUMU
nokpiBensHuMu OiTymamu (BHK 45/180); iioro moBepxHio MOKPUBAIOTH 3 000X OOKIB
HapToBuM TtBepauM Oitymom (BHK 90/40) i ToHKMM I11apoM MiHEpaJIbHOTO
TOHKOMOIPIOHEHOTO MopotKy. [Tocunka Moxe OyTH pi3HUX KOJIBOPIB.

Py6epoiin mae taki mapku: PKK-500A (b), (B); PKM-350b (B); PIIM-300A
(b), (B); PIIII-300A (b), (B); PKU-350b (B) Tomio. Ilepiia nitepa no3Hayae Ha3By
Marepiany — pyoepoiia. Hpyra mitepa (K, I1, Y) — mepuri jgiTepu poCiiChbKUX CIIB:
“KpOBEJIbHBINA ", “NOAKIAIOUHbIN, “amacTtuunblii”. Tpets mitepa (K, 11, U) — nmepmn
JITEPU POCIMCHKUX CJIB, $KI O3HAYalOThb BHJ MOCUIKUA (KPYNMHO3EpHHUCTAS,
MEJIKO3epHUCTasA, TMbUIeBas, yenryiyartas). Yucia micid JiTep — MapkKa KapTOHY.
Jlitepu micng uudp (A, b, B) — rpanuiii MitHOCTI Ha pO3THT.

Py6epoiin BurotoBmsators 1000, 1025 1 1050 MM 3aBmmpiiku, HOro 3arajibHa
TIoIa B pysoHi cranoButs 7,5; 10; 15; 20 M-,

Hannaenenuii pybepotio — TOKpiBENbHUN MaTepiayl 13 CTOBIICHUM IIAPOM
O0iTyMy, SIKUW TIPU BIIAINITYBaHHI TOKPIBJII PO3IUIABIISIIOTH 1 MPHUKICIOIOTH 0€3
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HaHECeHHs1 MacTUKW. Mapku HarutaBiaeHoro pyoepoiay: PK-420-1,0; PK-500-2,0;
PM-350-1.0; PM 420-1.0; PM-500-2,0.

Exapbim — moniMepOITyMHUN HaIJIaBJIeHUH pPyOepoiil; BUTOTOBISETHCS TaK
camMo, SK 1 3BUYaHUM pyOepoiia, ane A0 CKJIaay mapy KpiM OiTyMy BXOISTbH
OyTHJIKay4dyK, 3allOBHIOBad, iHAycTpianbHe Macio. Exapbir mapox OBK-420-1,5;
ObK-420-2,0 1 3BbK-500-3,0 BUKOPUCTOBYIOTh JJII BEPXHLOTO IIApy MOKPiBEIHHOTO
KkuiMy, a Mapok 9bM-350-1,0, 9bM-420-1,5 i DbM 420-2,0 — 111 HIKHIX T1apiB.

Ckopybepoiid oJIepKyloTh HAHECEHHSIM OITYyMHOI B'SKy4Oi PEUOBHHU Ha JBa
OOKM CKJIIOBOJOKHUCTOI TKAaHMHM 1 TMOKPUTTSAM CYUUIBHUM IIapOM TOCHIIKH.
Bunyckatote wmapok C-PK (3 kpynmHozepHuctoro nocunkorw), C-PYU (3
ayckonoiioHow), C-PM (3 nmunyBaToro Ta ApiOHO3EPHUCTOIO mocuiikoro). [Hupuna
nosotHa — 960 1 1000 MM, mtomta B pyJsioni — 10 M-, Ieit maTepian Mae MiIBHUIICHI
010CTIHKICTD, MIITHICTH Ta JJOBIOBIYHICTD.

llepeamin — maTepiall Ha OCHOBI KapTOHY, IPOCOYEHOI0 HAPTOBUMH OITyMaMH,
0e3 mokpuBHOro mapy 1 mocunku. Mapku nepraminy — [1-300 1 I1-350, momra
pytory — 20 i 40 m°, mmpuna — 1000, 1025 i 1050 mMM. BHKOPHCTOBYIOTH s
MIJKJIAIKY T pyOepoiia il 11 mapoi3osiii.

Pybepotio xonvoposuii mapox PKI[-420A, PKI[-420b BUKOpPUCTOBYIOTH JJIsi
BEPXHIX IIaPiB MOKPIBII.

Tonv noxpisenbhuti — MaTtepial Ha OCHOB1 JBOTTIB, SIKUWA BUTOTOBJISIIOTH 3
kpynHo3epHuctor Hacumnkor (TKK-350 1 TKK-400) i 3 mimanoro (TKII-350 1 TKII-
400). upuna monotna — 1000, 1025, 1050 mm. BUKOPUCTOBYIOTh IJIsi MOKPUTTS
TUMYaCOBUX Oy/11BEJIb.

[TpuKpITUIIOIOTH TOJIb HA JHOTTHOBHX, a PyOEpon] — Ha OITYMHUX MacTHKaX.
PynonHi mokpiBenbHI MaTepiaii 30€epiraloTh y 3aKpUTHX CKJIaJax ado Iij HaBicOM,
3aXUIA0Yu Bl atMoc(epHUx BIUIMBIB. PylloHW MOBHHHI OyTH pO3COpPTOBaHI 3a
MapKaMU 1 BCTAHOBJICH1 BEPTUKAILHO B OJMH a00 J[Ba SIPYCH.

4 125 MACTUKHU TA EMYJbCII

M acTwu KU — L€ WITY4YHl CyMillli OPraHiyHUX B'SHKYUYHMX PEUYOBUH 3
MiHEpaJIbHUMU HallOBHIOBaYaMH 1 Jo0aBkaMHu. MacTUKHY 3a MPU3HAYEHHSM JIUISATh Ha
NOKpIBEJIbHI, TiIPOI30JSALINHI 1 MOKPIBEIbHO-T1IPOI30JALINHI; 3a CcrocoOoM
BUTOTOBJIGHHA — TapsAdl 1 XOJIOJHI; 3a BUAOM B'SDKY4YOi PEUOBHMHHM — OITYMHI,
JLOTTHOB1, O1TYMHO-TYMOBI, O1TYyMHO-TIOJIMEPHI, O1TYMHO-€MYJIbCIiHI TOILIO.

Lapayi 6imymui macmuxy TOTYIOTh, BBOJSYM Y PO3ITPITUNA O TeMIEpaTypH
180 °C 6iTym HanoBHIOBaul (OPOILKHK BalHAKY, AOJOMITY, MICKY, TPEMENy, rajibKy,
az0ecTy, MiHEpaJlbHOI BaTH) 1 J00aBKM (QHTUCENTHUKH, TOBEPXHEBO-aKTUBHI
PEYOBHUHM). 3a TEIUIOCTINKICTIO BUITYCKatOTh MacTUKU Mapok MBK-I"-55, MBK-I'-65,
MBK-T-75, MBK-T"-85, MBK-I'-100. iXx BUKOpHUCTOBYIOTH AJis T1APOI30JISIii MIBIB
TAPOTEXHIYHUX CIIOPYI.

XonooHi 6Gimymui macmuky TOTYIOTH 13 Ha(TOBOro OITYyMy, OpPraHIgYHOTO
PO3YMHHMKA (COTSIPOBE MacCo, Tac, JaK, KyKepcoib TOIIO0), HAlOBHIOBaYa (a30ecTy),
miacTudikatopa, aHTUCETITUKY.
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biTyMHO-TYMOBI 130JIsLIIHHI MAacTUKH BUTOTOBISIIOTH 3 88..93 % 6itymy,
10...5 % rymoBoi kpouiky, 5...7 % antucentuky i muactudikaropa. Taky MacTuky
3aCTOCOBYIOTH JJIS 130JISI1I11 CTaJIeBUX MIJ3EMHUX TPYOOIPOBO/IIB.

Macmuxa ,, bick” ckimagaerbes 3 Oitymy BH - 70/30, ckunmnapy,
NOPTIAAHAIEMEHTY, yalT-CIipuTy, JaTekcy. BUKOpUCTOBYIOTH ISl BUKJIAJACHHS
JHOJICYMY 1 IJTUTOK.

Macmuxka ,,1301"" BUTOTOBJISETHCS 3 OITYMHO-TYMOBOi B'SDKY4Oi pPEUYOBHHH,
a30ecTy 1 KaM'sHOBYTiIbHOrO Macna i Kasigoii, Mapku: MPB I'-T10, MPB-I"-T1II,
MPB-X-T15. 1301 Mae BUCOKY ajre3iro 10 O€TOHY, AepeBa, MeTaly, CKia, JIIHOJICYMY,
kepamikd. ['apsuuil 1301 BUKOPUCTOBYIOTH JIJIsl 3alIOBHEHHS IIBIB M1k CTIHOBHUMH
NaHeJIMU, TPUKIICIOBAHHS PYJIOHHUX MaTepiajiB, mapkery, papOyBaHHS MOKPIBEIb.
XonoaHUi — N7 MPUKICIOBAHHS IOPOI30NTy, PYJIOHHHX MarepianiB, (apOyBaHHS
MIOKP1BEJIb.

Jvoemvosa nokpisenvna capsua macmuka CKIANAETbCS 3 KaM'THOBYTLIbHOTO
MEKy, aHTPAIlEeHOBOTO Macia, a30ecTy, BamHSIKy, Kpewau, MapMmypy, MiHEpalbHOI
Batn. Mapku: MJIK-I'-50, MJK TI-60, MJIK-I'-70. 3acTtocoByioTh  mis
MPUKJICIOBAHHS PYJIOHHUX MaTepiaiiB Ha OCHOBI JIbOTTIO, BJIAIITYBaHHS MOKPIBIIL 3
ripoi3oiy.

Macmuxa ,, Kpoenenim” BUTOTOBISIETHCS 3 XJIOPCYIb(OMOTIETHICHY, TOTYOTY,
anerony, HamoBHioBaya. Mapku: MKBK, MKBI, MKBKII 3acrocoByrots s
3aXMCTy BiJ aTMOC(HEpPHOro BIUIMBY KOHCTPYKIIA TOKPHUTTIB JIITHIX Oy/iBelb
peKpeariiiHoro MpU3HAYCHHS, a TaKoXX JJsa OyJaiBHUIITBA OO'€KTIB, Ji¢ TMOPSAI 3
T1PO130JISAIIAHUM 3aXHUCTOM MOTPIOHA MIBUILIEHA 1E€KOPATUBHICTD.

Macmuka  6imymuo-n1amexcro-kykepconvha  (bBJIK)  BUTOTOBISETHCS 3
HaToBOro OITyMy, KyKepcoib-llaky, rymoBoro kiew. BJIK 3acrocoByroTh s
riApOo130Ms1lT KOHCTPYKI[IH, yIaIITyBaHHs TTOKPIBJl.

bimymno-oymunxayuyxoea macmuka ,,Benma” (MBbB-X-120) BUTOTOBJISIETHCS
3 OiTymy, OyTWIKaydyKy, TallbKy, aHTHUCENTHKY, PO3UYMHHHKA 1 BYJIKaHI3aTopa.
3aCTOCOBYETHCS JIJIS TOKPIBEIBHOTO KHIIUMY.

bimymuo-nonimepna macmuxa “licap” — X0JlogHA MACTHKA, SIKa CKIAAAEThCSA
3 0iTyMy, TYMOBO1 KpOIIIKH, HAlTOBHIOBaYa PO3YMHHHUKA , TOJIIMEPHOT MOAM(IKOBAHOT
100aBKHU. 3aCTOCOBYETHCS JIJIs1 130711111 OETOHHHX 1 METaJIeBUX MTOBEPXOHb.

BitymMHi emyJibcii — 1€ JUCHIEPCHI CUCTEMH , B SIKUX JTUCIEPCHOIO (a3zoro €
OiTymMHa B'sDKyda pEYOBHMHA, a JUCIEPCHUM CEpPEAIOBUIEM — BOAa 3 J00aBKaMH
MMOBEPXHEBO AaKTHBHMX pPEUYOBWH, SKI BUKOHYIOTH pOJb EMYyJIbraropiB  —
ctabunizaTopiB. bitymMu eMynbcii HOBUHHI OyTH OJHOPITHUMHU, pO30aBIATUCS BOJOIO
3 no6aBkamu 3...4 % piAKOro ckjia B Pi3HUX CIIBBIIHOIIEHHAX XOJOJHI OITYMHO-
jaTekcHi emynbceli MatoTh Mapku OBJI-X-75, OBJI-X-85, DbJI-X-100. Hudpu micns
JTEep 03HAYAIOTh TEIUIOCTIMKICTh y Ipaaycax Llenbciro. 3aCTOCOBYIOTh eMYJIbCii IS
BIIAIITYBAHHS MACTUYHMX MOKPIBEb. | pyHTyBaHHS OCHOBH ITiJl HUX.



T.M. Ilawenxo, 3.1. Ceimna 236

4 12.6 TIAPOIZOJIALIMHI PYJIOHHI MATEPIAJIA

Jlnst 3ax®WcTy CHopya Bim il BOJIOTHM  3aCTOCOBYIOTH  T1APOI30JISAIiHI
MaTepiany, SKi MaloTh OyTH BOJOHETIPOHHUKHUMH, HEPYHHIBHUMU Yy 30BHIIIHBOMY
CepEeIOBHILI, JOCTATHHO THYUYKUMH. [ 1Ap0130IA11iiiHI MaTepiail MOXHa BUTOTOBIISATU
Ha OCHOBI 3 a30€CTy, KapTOHY, CKJIIOTKAHHHU Y (POJIBTH.

1'iopoi3on BUTOTOBIISAIOTH MPOCOYYBAaHHSAM a30€CTOBOTO KapTOHY HadTOBUMHU
GiTymamu. Pyson rigpoisony mMae mupuny 950 mm, mromty 20 Mm%, mapku TH-T, TH-
K. 3acTtocoByroTh [JIsi BIIAIITYBaHHS TipOI30JIALINHOI IIapy B MIA3€MHUX Ta
TAPOTEXHIYHUX CIIOPYJaX 1 K aHTUKOPO31iHE TOKPHUTTHI.

[301 — mMatepiasl 6€3 OCHOBH, SIKMI OACPKYIOTh 13 OITYMHO-TYMOBOI B'SKY4O1
pedyoBuHH (HadToBoro O6itymy — 20...25 %, rymu — 25...30 %), az0ecty (25...30 %).
aHTUCENTHUKY 1 Tiactudikaropa. [3om mae mapku U-BJ[ (6e3 mobasok) ta U-TIJ] (3
nosMepHumu no6aBkamu). [lupuna pynony — 800, 1000 mm, ToBHmIMHA — 2 MM,
nosxkuHa — 10...12 M. 3acTOCOBYIOTh JI TIAPOIZOJSALIT PI3HUX TIAPOTEXHIYHHX
CIOPYJ, pe3epByapiB, KOHCTPYKIIA IMiJBAJIbHUX MPUMIIIEHb, 3aXUCTY CTaJ€BUX
TpyOONPOBO/iB, O0JAIITYBaHHS 0araToOMApOBUX MJIOCKUX MOKPIBEb

bpuson — marepian 0e3 OCHOBM, SKHI OJEpPKYIOTh 3 TYMOBOi KPOIIKH
(25...10 %), nadroBoro Oitymy (51...58 %), azoecty (8...12 %), o30kepurty (4...5 %).
semeHoro Macma (2 %). Bumyckarote 2 MM 3aBTOBmIKH, miomero 10..15 M
3acCTOCOBYIOTh JUISl 3aXHMCTY BIJI KOpO3il MIA3€EMHHUX METaleBUX KOHCTPYKLIA Ta
TpyOoIpoBOAiB. [IpHKIIEI0I0Th 32 JOMOMOT00 O1ITYMHO-TYMOBOT MACTHUKH.

bimymno-nonimepruti mamepian I'MII — 0e30CHOBHUI Matepiall, MPOIYKT
3MilTyBaHHs HaTOBOTO OITYMy, MOM11300yTUIIEHY, (heHono(popMaIbAeTiTHOT CMOJIH,
TanbKy, a3decty. BumyckaroTs y Burmsiai monortHa miomero 10 m%, 800 i 100 mm
3apmmmpmkd, 1 1 1,5 mMm 3aBTOBHIKM. 3aCTOCOBYIOTH ISl TiAPOI3OJALIT TYHENIB,
IUIOTUH T1IPOENIEKTPOCTaHI1/, Ta30HAPTOMPOBOAIB, NIOCKUX MOKPIBEIb.

l'iopobymun onepxywTh 13 TyMoBHX cyMimed Ha ocHOBI OyTuikaydyky
Hosxuna pynony — 10 a6o 15 m. Topmuna — 1,2 mm, mmpuna — 1400 mMm. PisHOBUAM
— rigpoOytun  -I, apmorigpoOytun Al-1. TigpoOytun-1 mnpuszHavaeTbes i
BJIAILTYBaHHS TIOKPIBENb JKHUTJIOBUX, TI'POMAJCHKUM Ta TMPOMHCIOBUX OYJIBEIb.
ApMOTiIpoOyTHII 3aCTOCOBYIOTH JJIsi TIOKPIBEIh Ta TiAPOI30JAIIl MO OCHOBI 13
3aJ11300€TOHY, JepeBa Ta a30€CTOIIEMEHTY.

bymepon Burorosmstors 650, 750 1 950 MM 3aBIIMPIIKY 13 CHHTETUYHUX
Kay4dyKiB, TEpPMOILIACTY, TIacTU(ikaTopa, ByJIKaHi3aTOpa, HATOBHIOBAYIB.

bymuszon BUroToBnsA0TH 13 rymoBoi cymimii. [lupuna pynony — 900...1400 mwm,
noBxkuHa — 15...20 M, ToBmmHa — 1...3 MM. ByTepos 1 OyTH30J1 3aCTOCOBYIOTh IS
T1APOI30JISIIiT CIIOPY/T Ta MOKPIBJII.

@Donveoizon — PYJIOHHMM JBOIIAPOBUM Matepian 13 (GoOJIbIU 1 IIapy
6iTymizoBatoro B'sokydoro. [lupuna pyaony — 960 mm, mroma — 10 m”. dombroizomn
Mapok DK 3acTocoByIOTH A1 PYJIOHHOIO KWJIMMY MOKpiBii, mMapok DIl — nns
3aXHMCHOTO MOKPUTTS TETUIO130J1s11i1 TPyOOTPOBO/IIB.
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Ckn0i3011 — CKJIOBOJIOKHHCTA TKaHMHA 13 HaHECEHOI0 3 000X OOKiB OITyMHO-
TYMOBOIO Macol. 3acTOCOBYIOTh Ui OOKJICIOBAHHS TiJPOi30JAIii HECydHX
KOHCTPYKI1H OyA1BENb 1 CIIOPY/I, TUIOCKUX MOKPIBEJIb.

Apmobimen — mpocodeHa OITYMHO-Kay4yKOBHM B'SDKYYHMM CKJIOTKaHHMHA 13
HaHECEHOW 3Bepxy mnocuwikoro. [llupuna pymnony — 1000 mm, mioma — 5...10 M.
ApMOOiTennT Ma€ BHCOKY TEIUIO-, MOPO030- 1 BOJOCTIMKICTh. 3aCTOCOBYIOThH Jisi
MOKPIBJII Ta T1Ip0i30Js1iii Oy11BeNb Ta CIOPYI.

Donveodbimen — 1e amominieBa domasra 0,08...0,12 MM 3aBTOBIIKH, ITOKPUTA 3
000X OOKIB MOJIIMEPOITYMHOIO B'SDKYYOI0 PEUYOBHMHOIO 3 MIHEPAJIBbHOIO IMOCHUIIKOIO.
3aCcTOCOBYIOTH JIs1 OCOOJIMBO BiAMOBIIaIbHUX BUMAKIB T'APOI30JIALIT 1 HOKPIBIIL.

Monobimen — moONieTUICHOBA IUTIBKA, SIKA 3HAXOJUTHCS MK IPOCOYECHUM
O0iTymMOM cCynb(aTHUM TamnepoM, MOKPUTUM OITYMHO-TIOMIMEPHUM B'SKYYHM 3
HANIOBHIOBAYEM 1 aHTHUCETITUKOM.

Memanoizon — anmoMiHieBa ¢oJibra, HoKpura 3 000X 00kiB Ha)TOBUM OITYyMOM.
3acTOCOBYEThCS sl OOKJICIOBAHHS T1PO130JIALll MIA3€MHHUX CIOPYJ ITiJIBUILEHOT
MILHOCTI.

4 12.7 CYYACHI MATEPIAJIA 13 OPTAHIYHUX B’SIAKYUHX
PEYOBHUH

IMosimMepHoO-0iTyMHI MaTepiajm Ha THHJIOCTIKHX ocHoBax (puc. 12.7).
Jlany rpyny MarepiaiiB Ha3uWBaIOTh 1€ €BpopyOepor oM. BiaMIHHICTIO aaHHMX
MartepiaiiB BiJ ,,TPAJAULIMHUX" TOJSITa€ B 3aMiHl KapTOHHOI OCHOBM Ha Cy4YacHY
THWJIOCTINKY (CKJIOMOJIOTHO, CKJIOTKaHMHA a00 MOJIIECTEp), Ha SIKy HAHOCUTHCS O1TyM
MoAu(iKOBaHMM crneniaabHuMu noiiMepHumu gob6askamu (AT, I, CBC). ¥V
pe3ynbTaTi 30UIbIINIAcs HaAIMHICT 1 JOBFOBIYHICTh MOKPUTTA A0 15 — 25 pokiB 1
JIaJI0 MOYKJIMBICTh CKOPOTHUTH YHCIIO IapiB 70 2 — 3.

Puc. 12.7 bynoBa noximepHo-
O0iTyMHHMX MaTepiamiB: 1 — BepxHe
3aXMCHE MOKPUTTS; 2 — MOJIIMEPHO-
OITyMHHMI map ; 3 — apMyroua
OCHOBA; 4 — HIKHE 3aXHMCHE
MTOKPHUTTS.

€IMHUM HENOJIKOM JaHUX MaTepialiB € BHUCOKa I[iHA, Yy pe3yJbTaTi 4Oro
NOTPiOHI 3HAYHO OUIBINI MOYATKOBI BUTPATH HA OpraHi3allil0 MOKPUTTA (fKI,
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HIONpaB/a, 3 JIMIIKOM KOMIIEHCYIOThCS 32 4ac eKCIulyaTallli, 34 paXyHOK 3HM)KEHHS
BUTPAT HAa PEMOHT 1 3HA4YHO 30UIBIICHOTO 4Yacy eKCIUTyaTallii MOKPHUTTS), Y
MOPIBHSAHHSA 3 ,,TPaAMIIHHUMK MaTepiajlaMHi. YKJIaJaHHA JaHUX MaTepiajiB
3MIIACHIOETHCS NUIIXOM HAIUIABJICHHS, IIO0 TAaKOX 3HIDKYE BUTPATH HA YKJIaJdaHHS
Matepiay 1 301IbIITYIOTh BUAKICTh YKJIaaHHS.

Yuigpnexc ('OCT 2678) — pynoHHU MOKPiBEIbHUMN Ta TiAPOI30JSIIHHUI MaTe-
piaJ, Ipyu3HAYEHU IS BIAIITYBaHHS MMOKPIBEIHHOTO KUiuMa OyIiBellb 1 COpY/I pi3-
HOTO TpU3HAUEHHS, TiApoi30isALii (yHIaMEHTIB, MOCTIB, TyHEIiB. Mae OCHOBY 3i
CKJIOTKaHWHHU, HETKAHOTO MMOoie(ipHOro MoJ0THA. 3 000X CTOPIH OCHOBH BiH MOKPH-
Ba€ThCs MOAM(IKOBAHOKO MOJIMEPHO-0ITYMHOIO CYMIIIIIIIO (CTHPOI-0yTaai€H, CTUPOJI-
0iTyMm). MILHICTh YHI(IEKCY MPU PO3TATY B pa3i BUKOPUCTAHHS sIK OCHOBHU CKJIOTKA-
HuHM — 10 8 MIla, ckimonosnotHa — 10 6 Mlla, abcooTHA BOJOHENPOHUKHICTh MPU
tucky 0,2 MIlla moBuHHa 30epiraTucss NPOTATOM JIBOX TOAMH, TeMIleparypa
po3m'sikiieHHst (Ha npuianal ,,KiK”) — +100 °C. Moaudikaropom O0ITyMy € IITYYHHMA
Kay4dyk ctupoi-0yrasaieH-ctupoi (CBC).

Jdinkopom (TY 5774-002-13157915-98) — nokpiBeabHUN Ta TipOI30JIAI HHIIA
Matepiall JiJisl BJIAIITYBaHHS MOKPiBEb JIaxiB 13 HEBEJIMKUM HAXUJIOM, & TaKOX JJIst
rigpoizonsauli GpyHaameHTiB OyaiBesb 1 ciopyl. CKiIagaeThes 3 MIHOT OCHOBH, SIKA HE
THUE (CKJIOTKAHWHM, CKIIOXOJICTY a00 HETKAHOTO MoJiie(ipHOTo MOJOTHA), HA SIKY 3
000X CTOpIH HAHOCUTHCA OITYyMHA Maca. HuxHs cTOpOHA JIIHOKPOMY 3aKpHTa JErKo-
IUTABKOIO TOJIMEPHOIO TUTIBKOIO, BEPXHSI — IUIBKOIO a00 MIHEPAJIbHOI MOCUIIKOIO
(KpYIHO3EpHHUCTOIO YU JAPIOHO3EPHUCTOIO). JIIHOKPOM HAIUIABISIIOTH 32 JIOMOMOTOIO
MIPOIMAHOBOI0O MAJIbHUKA Ha 100pe MIATOTOBJIEHY OCHOBY 3 0€TOHY 200 IIeMEHTHO-TIi-
Hia”y CTsDKKY. ["apaHTiiiHuii TepMiH ciryk0u — Oibiie 20 pokis.

Texnoenacm (TY 5774-003-00287852-99) — pynoHHHU#E MaTepian MpU3HAYCHUN
JUISL BJIAIITYBAHHS MOKPIBEIb 13 HEBEIIMKMMH HaXWJIaMH, a TaKOX JJIs T1APOI30JISIIii,
KOJIM CTaBJISITHCS MIJABHUINEHI BHUMOTH IIIOJO HAIIMHOCTI Ta JOBrOBIYHOCTI. Mae
OCHOBY, MpocoudeHy OiTyMoM, mMoaudikoBaHuM mTydyHUM KaydykoMm (CBC). Jlerko
BKJIAJIA€THCS B XOJIOAHHUH TEPioj] CE30HY 1 HE CTAa€ HAATO M'SKUM Y TEILTYy, COHSIIHY
MIOT0/Ty, Ma€ BUCOKY a/Ir€3i10 10 OCHOBH. HamaBmiseThesi Ha TOBEPXHIO 32 JOMTOMOTOFO
IPOMAHOBOTO MAbHUKA a00 HAKIICIOETHCSI MACTUKOIO HA MIATOTOBJICHY OCHOBY.

®Di3UKO-MEXaHI14HI XapaKTEePUCTUKH TEXHOENIACTY: THYUKICTh TPU OXOJIOIKEHHI
no temmeparypu a0 -25 °C, Temmeparypa po3m'skiieHHs (Ha mpunami ,,KiK™)
cranoButh 110...115 °C, MIIHICTH TIPH PO3TATY HA OCHOBI CKJIOTKaHUHU — 8§ MIIa, Ha
nomedipriil TkanuHi1 — 7 MIla, BogonenponukHicts pu Tucky 0,001 MIla npoTsirom
72 ronguH, a ipu Tucky 0,2 MIla nmpoTarom 1BOX roAuH.

Cnonienacm (TY Y B.2.7.-00922787.001-98) - pynoHHuii wmartepiai,
OpU3HAYEHUN [JIS BIAIUTYBAaHHS BEPXHBOTO 1 HIXKHBOTO IIAPIB M'SIKOi MOKPIBII
PI3HOMAaHITHOI KOH(Irypaiii, a TakoX I TIAPOI30IALli MiA3EMHUX OyAiBEIbHUX
KOHCTPYKIIiif, CIIOpy1, MOCTiB, 6aceiiHiB i pe3epByapiB, rapaxis Touto. Floro BigHoCATH
70 KJacy €Bpo- py6ep01/121y OCHOBOIO € CKJIOMOJIOTHO, CKJIOTKaHWHA, MmoiiedipHa
TKaHWHA, a SK B'SHKydy PCUYOBHHY BHKOPHCTOBYIOTH HEOKHUCHEHUH OITyMm i3
nomimepauMu gob6aBkamu CBC a6o AIIIl. Moaudikyroul g00aBKHU TMiIBHUIIYIOTh
TETMJIOCTIMKICTh Ta €JaCTUYHICTh B'SDKYYO0i PEYOBUHH (MIPHU 30€pE’KEHHI MTOYaTKOBOTO
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BMICTY MaceJ 1 CMoJ y 0iTyMi), 110 3a0e3mnedye miABUIIEeHY MOPO30CTIHKICTh MaTepiay.
Ha mokpiBiro Takuii pyJOHHUN MaTepiaid BKJIAJAA€ThCS METOJOM HAIUIABIIIOBAHHS B
onuH abo JBa IIapH, TOBrOBIYHICTH MOKPUTTS — HEe MeHIe 20 pokiB, MIIHICTh MpPHU
po3puBi — 4,4...6,3 MIla, Ternocriiikicte — 92...105 °C , BiZTHOCHE BHIIOBXKEHHS —
4...44 %.

Cnoninnacm (TY YV 00292787.001-98) — mokpiBeNbHUH TiIpOi30IsIiiHIIA
MOJIIMEPHO-0ITYMHUHN PYJIOHHUI MaTepiall, MPU3HAYCHUIA 1JIs1 BIAIITYBAHHS BEPXHBOTO
1 HIDKHBOTO IIIapiB M'SAKO1 MOKPIBII Pi3HOT KOH(QITypallii, a TaKoX IS T1APO130JIsLii
dbyHIaMEHTIB, MOCTIB, pe3epBYyapiB TOII0. BiH CTiiiKuii 10 i1 BUCOKHX Ta HU3BKUX TEM-
neparyp, iHppadepBoHOTO, YALTPadioIETOBOTO 1 pagi0aKTUBHOTO BUIPOMIHIOBAHHS,
30epirae THYYKICTh TpH BKJI3JaHHI B 3WMOBUM TepioA, BOJAO-, Mapo- 1
BOJIOTOHENIPOHUKHUHN, HE PYHHYETHCS M Al€I0 TPUOKIB 1 OaKTEepiid, XIMIYHO CTIHKUH,
TEPMIH eKCIUTyaTalii — O1abI1e 15-Th poKiB.

3eykomennoizon (TY Y B.2.7-00292787.001-98) — BucokoehpeKTUBHUIA 3BYKO-,
TEIUIO- 1 T1APOI30siiHNN MaTepiall. EQeKTUBHICTh 3BYKONOTIMHAHHS JOCATAETHCS
BUKOPHUCTAHHAM 0araromiapoBoi MPYKHOI CKJIOTIOBCTI 3 HECYYHUM 3aXHUCHUM IIIapOM 13
TOJTIMEPU30BAHOTO GiTYMy 3 HAalOBHIOBaYeM.. MIOro MillHiCTh U PO3PUBI HA OCHOBI
ckionoiotHa — 3,6 MIla, Ha ocHoBi mnomiedipHoro BosiokHa — 10 6,0 Mlla,
TeruocTiiikicTs — Oibine 100 °C, rayukicTs Ha Opyci aiamerpoM 20 MM 6e3 3MiH Mpu
- 15°C, Temnocritikicts 6ubie 120 °C. Matepiait BUITyCKa€eThCS 3 JP1OHO3EPHUCTOIO i
KPYIHO3EPHUCTOIO CIIAHIIEBOIO MTOCUIIKAMH.

M'sika GiTymMHa 4epenuus — rumrtka ,lllanrnc” — nuctu 3 nentono3Horo ado
a30eCcTOBOr0 KapTOHY, TPOCOYEHOT0 OITYMOM 1 TOKPUTOT'O KOJILOPOBOIO MIHEPATILHOIO
nocunkoro. OaHa mmTKa iMiTye (3aminge) 3...4 WTyKu qepenmn Haii6inbpm Bigomi
TaKi THITHA M'SKO1 YePEeTIHIIi:

bapoonin (Opanilist) — XBUIACTI JIUCTU HA OCHOBI CKJIOBOJIOKHA, TOKPUTI 3 000X
60kiB OiTymoM, po3mipoM 100%35 cM 1 TOBIIHHOIO 3 MM;

Kamenan (Oinnsuais) — muctu po3mipom 100x31,7 cm ToBmuHOKO 3,8 MM, Ha
OCHOBI CKJIOMOBCTI, POCOYEHOT OKUCHEHUM OITYMOM;

,,Mopasia” 1a ,, /lenbma” (Yexist) — mactu pozmipom 330x1000 mm ta 278%955 mm
TOBIIUHOIO 3,5 MM, MIIIHICTh NpH po3TsryBanHi 4,8 Ta 4,6 MIla;

,» Dnopenyia”, ,, Pum” (Itamis) — macta po3mipom 100x32; 100%33 MM Ha OCHOBI
CKJIOTOBCTI, TPOCOYEHOI OITYyMOM, MOAM(IKOBAHOTO AaTAaKTMUYHUM MOJINPOMNIICHOM
(AIIID). Jluctn MOKpPUTI MIHEPAJbHOK IMOCUIIKOK PI3HUX KOJIBOPIB Ta BIATIHKIB.
Yepenuiis € BOJOHENPOHUKHOIO, 100pe MOTJIMHAE 3BYKOBY €HEPrito, CTIHKa 0 3MIHU
Temriepatyp B iHTepBaii -45° C...+150 °C, MilHICTb 3pa3KiB IpHU PO3TIATY CTAHOBUTH
8...10 Mlla, repMmin ekcrutyaTanii — Oinbiie S0-Tu pokiB.

€spowughep — XBUSCTI (ro)poBaHi) JIMCTH, BIAOMI K 2ymauim, pO3MIpOM
2000x1060 MM Ha OCHOBI LIEIIOJIO3HOTO BOJIOKHA, MPOCOYEHOTO OITYMHOIO B'SKYYOIO
PEUOBMHOIO 32 TEXHOJOTIEI0 Taps4yoro npecyBaHHi. BOHM MaioTh BHCOKY JIyro-,
KHCIIOTOCTIMKICTh, CTPOK eKciuryaramii gm0 950-Tu  poKiB 3 rapaHTOBAHOIO
BOJOHETIPOHUKHICTIO He wMeHmme 10-tu pokiB. 3a paxyHOK TOPU30HTAIHHOTO
HaIpaBJeHHS HUTOK, MOKHA BKJIQJaTH JMCTH HA KPUBOJIHIWHIA TIOBEpPXHI 3
paailycoM KpUBU3HM Oinbiie 6 M , Hecyda 37aTHICTh iX 10 650 kr/M%, maca 1 mM° —
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3 kr, cepennst ryctuaa 950...1250 kr/m°, mirmicTs npu 3rumi 10 8 MIla. V mpomneci
eKCILTyaTalii 111 BUpoOU He MOTPEeOYIOTh TEXHIYHOT'O 0OCTyrOBYBaHHS.

Eepowugep Onduline BUTOTOBISETHCA HA €KOJIOTTYHO YUCTIN LIETIONO3H, KA
pocoveHa OITYMOM, TEPMOCTIHKOIO CMOJIOIO 1 MiHEpaIbHUMH TTirMeHTamMu. He raue,
HE TMIJIAa€ThCs PYWHIBHIM cuiml MikpoopraHi3miB 1 rpuOkiB. PoOouwnii niama3oH
temneparyp crtaHoButh Big -30 mo +75 °C. Onduline ximiuHOo cTilikuii 1O
BIIHOIICHHIO 70 KHCJIOT 1 TPOMHCIOBUX Ta3iB. Bomomie rapHuMH Termio- 1
3BYKOI30JISIIHHUMU SIKOCTSIMU. Po3mipu nucta: mosxkuHa — 2,0 M, mupunaa — 0,95 m.
Po3mipu xBuai — 95/38 mm. Bara mucra — 6,54 kr.

Bunyckaerbcst B IIMPOKIA KOJIOPOBiH rami. JloOpe BUTIIsIIaE HA JTIOOMX THUIIAX

oynienb. CTpok cimyx6u — 10 50 pokiB. I'apanTis — 15 pokis.
['1iApocKII0130J1 — 3aCTOCOBYETHCS JJISI T1APOI30JAIIil TyHEIIB, METPOMOJITCHIB Ta
IHIIUX CIOPYJKEHb. 3aMiHa TMOKPIBEJIHHOTO KapTOHY Ha CTJOMOJOTHO 3HA4YHO
30UIBIIYE TEPMIH CIYKOU Ta SIKICTh TIAPOIZOJSAIIAHOTO MOKPUTTSA, a YKJIaJdaHHS
IUIIXOM HaIlJIaBJIeHUsl 30UIbIlye IIBUAKICTH Ta 3MEHIIY€ BHUTPAaTH Ha YCTpIid
T17PO130JISIIIIHHOTO TIOKPUTTSL.

Fiagpockaoizon I'CI-I' (TY ¥V B 2.7-550.2.199-97) — wmarepiayi, mio
NPU3HAYAETHCSA ISl TIAPOI30JALIl MIA3EMHUX 1 I1HIIUX CHOPYA 1 OTPUMYETHCS
[UIIXOM MPOCOYEHHS 1 MOJIAIbIION0 HAHECEHHS OKUCIIEHOTO OITyMy Ha CKJIOOCHOBY.
3amiHa TpaauIIAHOT KapTOHHOI OCHOBH Ha CYyYacHY CKJIOOCHOBY 3HAYHO 301JIBIIYE
AKICTh 1 Yac EKCIUTyaTallii TiIpoi30JIAIiHOr0 KuiauMa. YKJIaJaHHs TipOCKiI0i30Ja
3MIACHIOETBCS NUISIXOM OIUIABJICHHS HW)KHBOTO IIapy TIOJIOTHA, IO 3HAYHO
MPUCKOPIOE (32 PaxXyHOK 3HUKEHHS TPYAOBHUTPAT) 1 «3ACHICBIIOE» (HOpPMyBaHHS
T1APOI30JISIIHHOTO KHUIMMA.

L

IIE IIKABO

.. AcdanpToBl goporu Oynu Bigomi ime B BaBusoni. [ToTiM mpo HUX 3a0ynu.
B 1712 pormi acdanbt Brepiie 3HOBY Bukopuctanu B IlIBeinapii B sikoCTi
OyniBempHOTO Marepiady 1 Tutbku B 1822 pori WOro craad CUCTEMaTHIHO
BUKOPHCTOBYBATH JJISI IIOKPUTTS JOPIT.

Pi3HOKONBOPOBI  ac(anbTOOETOHHI MOKPUTTS  aBTOAOPIT  (YEpBOHI,
KaIlITAaHOBI, Cipl, CHHI, 3€JI€HI, JKOBTI 1 HaBiTh O1J1l) CTBOPIOIOTh TAPHUN BUTIIS
TJI0IaM, BYJIMIISIM, TMapKaMm 1 JICHUM JOporam, JIeé HeMae€ IHTEHCHBHOTO PyXY,
BIJIMOBITHO CHJIBHOTO 3a0pyMHEHHsI MOBEpXHI MOKpUTTS. [lopsia 3 aAexopaTUBHUM
MPU3HAYEHHSM KOJBOPOBI TMOKPUTTS MOXYTh OYTH KOPUCHUMH JJISA TIABUIICHHS
oesneku pyxy. Jas BurotoBieHHs achaabTOOCTOHHUX CyMIIIEH BHKOPHUCTOBYIOTH
CBITJI KaM’sIH1 MaTepiaiu 1 01TyMH, a TaKOX BIAMOBIAHI OAPBHUKHU.
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@HI/ITAHHH I CAMOIIEPEBIPKHA

I1lo Taxe 6itym? Moro BnacTHBOCT.

Sxi € BuAM Ta MapKu OITYMIB?

Ax BuroroButH acdaabToBl 0eTOHU 1 po3urHuU? Jle X 3aCTOCOBYIOTH?
I1lo Take py6epoiin? Moro Mapka i 3acTocyBaHHs.

I1To Take Tois? Moro Mapka i 3acToCyBaHHS.

SIxi 6yBaroTh BUIM 1 Mapku MacTHK? J{e X 3aCTOCOBYIOTH?
OxapakTepu3ylTe TiApoi30AIiiHI MaTepla.

TECTI/I®

alTe BUINOBIII HA NUTAHHA TECTIiB

NoakRWNE

XII. 1. (cuposura)

L. I'ipchka mopojia Ha3UBAETHCS ACPATBTOBOIO, AKIIIO BMICT OITYMY CTAaHOBUTD:
1) 5 %; 2)5...20 %; 3)20....35%; 4)40...55 %.
II. bityM 3100yTHii TPOyBaHHAM IMOBITPS Yepe3 HA(TOBI 3AIMIIKA Ha3UBAETHCA:
1) 3aUIIKOBHI;
2) OKHUCIICHUM;
3) KpeKiHTOBHIA;
4) mpUpOTHHIA.
I1I. 3anumiok nepepoOKu BYyruuis Ha KOKC I1€:
1) cupuii 1bOroTh; 2) IITY4YHU OITYM; 3) BIIrHAHUN AHOTOTH; 4) MiCOK.
VI. IIpoaykT, KW 3alHMIIAETHCSA MICIS BIATOHKH BCIX Macell 13 KaM SHOBYT1JIbHOI
CMOJIU:
1) ryapon; 2) 6itym; 3) nek; 4) BigirHaHUN TbOTOTh.
V. CxJiaieHui IbOrOTh OJICPKYIOTh CILIABJICHHSIM
1) rynpony 3 nexkow;
2) BIJITHAHOTO 1 CHPOTO JAbOITIB;
3) meKy 3 CUpUM JIbOTTEM
4) eKy 3 aHTPaICHOBUM MacJIOM.
V1. AcdhanbToBHil MOPOIIOK OTPUMAOTH:
1) moxpiOHEHHSIM achaTbTOBUX TMOPII;
2) 3MIIITyBaHHSIM OiTyMy 3 TYJIPOHOM;
3) noapiOHEHHSIM KaM’STHOTO BYT1JLIA.
VII. JIbOroTs yTBOPOETHCS:
1) npu po3kiiaganHi TOpdy;
2) npu KpekiHry HadTu;
3) npu nopiOHEHHI ac(hanbTOBUX MOPII;
4) nipu BiATOHII BiJ HA(QTH OCH3UHY.
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VIII. Okucneni 61TyMH 0J1epKYyHOTh:
1) arMochepHO-BaKyyMHOIO IICPErOHKOI0 HADTH;
2) ipu KpekiHry HadTu;
3) mpotyBaHHSM TOBITPsI KPi3h HAPTOBI 3AJIHIIKY;
4) noapiOHeHHSM ac(ambTOBUX MOPi
[X. I[IpoaykT nepepobku HaQTH 1 BIATOHKU BiJ HET OEH3MHY, ra3y 1 Macen:
1) nmpupoanuit 6iTym; 2) nek; 3) ryapoH; 4) AbOTOTh:
X.CrnaBieHHsIM TEKY 3 BiJIrHAHUM JbOTTEM OJICP)KYIOTh:
1) cupuii IbOTOTh; 2) ITYYHUH OITYM;
3) BigirHaHUI AbOTOTh; 4) CKJIaIeHUMN IbOIOTh.

XI1I. 2. (6upobruymaeo)

[.AcdanbTOBHUIl pO3YMH BUTOTOBIISIOTH 13 CYMIIIII:
1) achanbpToBOTO B’SHKYYOTO 1 BOAM
2) ac(haabTOBOrO B’SHKYYOTO 1 MICKY
3) achanbTOBOTO B’AKYUOrO 1 MICOCHIO
4) IBOTTHOBOTO B’SDKYUOTO 1 TICKY.
II. 106 mpurotyBaTH XOJIOAHWI ac(albTOOETOH, PiIIKUI OITyM MIAIrPiBaIOTh 0
TeMIIepaTypHu:
1) 110...120 °C; 2) 50...100 °C; 3) 120...130 °C; 4) 25...50 °C.
III. IporThoBUiA OETOH TOTYIOTH 13 -
1) kaM’ STHOBYT'JIBHOT'O JIbOT'TIO, MIHEPAJILHOTO MOPOIIIKY 1 IMICKY;
2) TbOTTHOBOT'O B’SDKYYOr0, ICKY 1 IIEOCHIO;
3) OITYMHOTO B’SKYYOTO 1 IMCKY;
4) bOTTHOBOTO B’SDKYUOTO 1 IICKY.
IV. PyGepoiin BUTOTOBISIIOTH MPOCOYYBAHHSM MTOKPIBETEHUM O1TyMOM:
1) ponbru;
2) CKIIOTKaHUHU;
3) kapToHy;
4) a30ecToBOI0O Manepy.
V. 3MmilmyBaHHSAM CyMIllll OpPraHIYHUX B SDKYYMX PEUOBUH 3 MiHEpaJbHUMU
HAIMOBHIOBAYaMH 1 I00OaBKaMH BUTOTOBJISIFOTH:
1) acanbroBuii 6eToH; 2) MacTHKY; 3) pybepoiis; 4) i3011.
VI. IlpocouyBanHsM a30€cTOBOTO KapTOHY Ha()TOBUM OiTyMaMu BUTOTOBJISIOTH
1) pyOepoiin; 2) Opuzon; 3) nepramin; 4) riIpoi3oi.
VIL. IIpupoaHi 6iTymu 3100yBatOTh:
1) i3 ac(habTOBUX MOPII;
2) nipu niepepoO1 HadTH;
3) npu po3KiIagaHHi Topdy
4) BIITOHKOIO BCiX Macel i3 KaM THOBYTUTbHUX CMOJ
VIII. biTymMHi macT rOTyIOTb 13:
1) nporTIO 1 TCKY; 2) OITYyMY, BOAM i €MyJIbraTopa;
3) Oitymy i 11ebeHto; 4) 1OrTIO, BOAU i eMyJibraropa.
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[X. EMynbCii TOTYIOTS B...
1) aBTOK/IaBaxX;
2) pO34MHO3MIIITyBayYaX;
3) nmucriepratopax;
4) TyKTHIIOMETpax.
X. SIkum crmoco6oM BUTOTOBIIAIOTH OyTepon?
1) mpocouyBaHHsM; 2) IPOKATYBAHHSM;
3) utTAM; 4) BabIIEBO-KaJIaHJIPOBUM CITOCOOOM.

XI11. 3. (6racmusocmi)

I. Tlex mae cepeiHIO IIUTBHICTD:
1) 0,50...1,00 r/em>;
2) 1,20...1,28 r/em’;
3) 1,64...1,85 r/em’;
4)1,0...1,2 r/em’,
I1. bitrym HadroBmii OyniBenpHuil Mapku BH-70/30 Mae Temmieparypy po3m’sKIIeHHsI
HE MEHIIIE SIK:
1) 100 °C; 2) 30 °C;
3)70°C; 4)40-°C.
[II. BnacTuBicTh O1TyMy 4M JIbOITIO YHHHUTH OMIP MEPEMIIIEHHIO YaCTOYOK ITi]T
BILJIMBOM 30BHIIIIHIX CHUJI 11€:
1) MIaCTUYHICTS;
2) TeMIiepatypa po3M’ KIICHHS;
3) Temriepatypa KpUXKOCTi;
4) B’SA3KICTb.
IV. HuxHs TemnepaTypHa Mexa 3acTOCyBaHHS OITyMy 1ie:
1) MIaCTUYHICTB;
2) TeMIiepatypa po3m’ IKIICHHS;
3) Temriepatypa KpUXKOCTI;
4) B’SI3KiCTb.
V. Ha npunani “kiuiblie Ta KyJisi® BU3HAYalOTh TaKy BIACTUBICTh OITyMYy, SIK:
1) MIaCTUYHICTB;
2) TeMIiepatypa po3M’ KIICHHS;
3) TeMriepatypa KpUXKOCTI;
4) B’SI3KICTb.
VI. JInst opraHiyHUX PEUOBUH XapaKTEPHI TaKl BIACTUBOCTI :
1) riapodoOHicTh;
2) KPUXKICTh;
3) atMochepoCTIHKICTD;
4) migBuiieHa 1epOpPMaTUBHICTD;
5) mopucTICTh;
6) BOIONOTIMHAHHS;
7) MIaCTUYHICTB:
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VII. ITnactuuHicTh 61TYyMy BU3HAYa€THCS B:
1) cm; 2) %; 3) °C; 4) kr.
VIII. Ilpu 3611b111eH1 TEeMIepaTypH B’ SI3KICTh OITYyMY:
1) 301bIIy€eTHCS; 2) 3MEHIITYETHCS; 3) HE 3MIHIOETHCSI.
[X. I'ycTrHa KaM’SHOBYT1JIBHUX JHOTTIB CTAHOBJISTH B CEPETHHOMY:
1) 0,5...0,96 r/cm>;
2) 0,96...1,09 r/em®;
3) 1,09...1,35 r/em’;
4) 1,35...1,5 r/em’.
X. ATMoc(hepocTiHKICTh ALOTTHOBUX MaTepiajiB MOPIBHSAHO 3 OITyMHUMH:
1) Takax; 2)BHIa; 3) MCHIIA.

X11. 4. (zgacmocyearrst)

[. Jlnsg BiamTyBaHHS OCHOBHOTO IIapy PYJIOHHOI MOKPIBJIl MOXKHA 3aCTOCYBAaTH:
1) 6ityMHy eMyibcito; 2) pyoepoiin; 3) riapockioi3on; 4) MeTanoizol.
II. bpu3on MokHA BUKOPUCTATH JIJIA:
1) 3axucTy Bix KOpO3ii MiI3EMHUX METAIEBUX KOHCTPYKIIIif;
2) OCHOBHOTO TIapy PYJIOHHOI MMOKPIBIIi;
3) rigpoizosiis Oy 1iBenb;
4) miAKJIAKY I1i]] OCHOBHUH IIap pyJIOHHOT MTOKPIBJIi.
III. Sxuit maTepian MOKHA BUKOPUCTATH JJIs BIAIITYBaHHS TOKPUTTSI IOPIT, BYJIUIb?
1) achanbroBuii po3unH; 2) OITyMHAa MacTHKa;
3) acdanbroBuii 0eToH; 4) riAPOCKIOI30.
IV. [Ins npukieroBaHHS JHOJIEYMY 1 ITTUTOK BUKOPUCTOBYIOTh:
1) mactuky “bicki”; 2) mactuky “Kponemit”;
3) mactuky “I301”; 4) GITYyMHY eMYJIbCIFO.
V. HeoOXimHO BUKOHATH 3aXHMCHE TOKPUTTS TEIIOI30Js1ii TpyOomporoaiB. B
JTAHOMY BHITJIKy HEOOX1JTHO 3aCTOCOBYBATH:
1) ckn0i30:1; 2) rigpooyTui; 3) Goabroizon; 4) riapoizou.
VI. Ins naknetoBanns TKK-350 notpibHo BUKOpHCTaTH:
1) MPB-T'-T15; 2) Mb K-I"-55; 3) MJIK-I"-50; 4) BJIK.
VII. 11100 3H13uTH 3aTpaT Npalli Npy BIAIITYBAHHI HOKPIBIl HEOOX1THO
3aCTOCYBATH:
1) PKK-500A; 2) PK-500-20; 3) C-PK; 4) TKII-400.
VIII. Marepian Ha OCHOBI JbOITIB, SKUH BUKOPUCTOBYIOTh JJIs1 TIOKPUTTS
TUMYaCOBHUX OyI1BEJIb Ma€ MapKy:
1) PKK-500A; 2) PK-500-20; 3) C-PK; 4) TKII-400.
IX. Skuii MaTepiana MOXKHA BUKOPUCTOBYBATH JIs T1APOI30sLii GyHAaMEHTIB?
1) Tonb; 2) 6pu30:; 3) riagpockiI0i3oi; 4) HalIaBIOBaHUN pyOepoi/I.
X. HeoOxigHo BHOpaTH miakiIagouHuil Matepian mia pyoepoi. Lle moxe OyTu:
1) konbopoBuUil pyoepoiia; 2) mepramin; 3) rigpoizon; 4) riapocKiIoi3olL.
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Tema 13. MATEPIAJIH I BUPOBH HA OCHOBI I10JIITMEPIB
4 13.1 BATAJIBHI BIIOMOCTI

[Tomimepni marepianu, ab0 TUTACTUYHI MacH, BUTOTOBJISIIOTH HAa OCHOBI
BHCOKOMOJIEKYJIIPHUX CHOJYK — moJiiMepiB. [lmactuyHumMu mMacamu iX Ha3UBAIOTh
TOMY, IO Ha MEBHIN cTaAll BUPOOHUIITBA BOHU HAOMPAIOTh IIACTUYHOCTI, a MOTIM
MOBHICTIO UM YaCTKOBO BTPAYAIOTh IX MICIS OTBEPAIHHS MOIIMEDY.

k1o macTMaca BUTOTOBJIEHA 3 OJAHOTO TOJIIMEPY, 1l Ha3UBaIOTh MPOCTOIO.
CxiamHi miactMacd — 1€ Taki, Y SKUX KpiM TOJIMEpy € 1HII KOMIIOHEHTH:
HAIlOBHIOBAaYi, OTBEpJKyBaul, crabumizaTopu, IUiactTudikatopu, OapBHUKH,
nopoyTBoproBadi Tomio. IlomimMepHi Marepiaiu Ta BHpPOOM KIacU]PIKyIOTh 3a
OCHOBHUM IOJIIMEPOM, 1110 BXOJUTH /10 IXHBOTO CKJIAAY; 32 METOJOM BHUPOOHUIITBA;
3a rayry33I0 3aCTOCYBaHHs y Oy [IBHUIITBI.

[TomimMepu MONIISAIOTHCS HAa MPUPOJAHI Ta WTy4Hi. [IpupoaHi — me Kaydyk,
OUIKM; IITY4YHI1 OJEPKYIOTh 13 KaM SIHOrO BYTULIs, HAQTH, TPHUPOAHOrO razy TOLIO.
3a cnocoO0OM BUTOTOBJICHHS MOJIIMEPU MOAUISIIOTh HA KJIacH: A — MOJIMEpHU3alliiiui,
b — nonikonaeHcaniiini, B — ogepxxani Mmoaudikaiiero TpupoaHUX mnoiaimepis, ' —
YTBOPEHI B MPUPOJIHUX YMOBAX 1 3100yTI IEPETOHKOIO OPraHIYHUX PEYOBHUH.

Y BUpOOHHMUTBI IJIJaCTMAacC BHUKOPUCTOBYIOTH mommMepu TIpyn A 1 B.

[TonimMepu3zaliiero oaepKyrOTh MOJIETHIICH, MOJIMPONIIEH, MOJ11300yTUIICH,
MOTIBIHIIXJIOpU, ToJictupoil. [lomimepuzariiss — 1ie mporec 00’ € THAaHHS MOJIEKYJI
HU3BKOMOJIEKYJISIPHOI pEYOBUHU (MOHOMEPY) 0€3 BUAICHHS MOOIYHUX MPOAYKTIB..

[TonikoHmeHcamiero  3100yBalOTh  (PEHONANBACTIIHI,  aMIHOAJbJCTIIHI,
eMOKCHUIH1, KpeMH1HopraniuHi, nosiedipui momaimepu. [lomikonaeHcalis — 1e mpoiec
OJIEp’)KaHHS ~ BHCOKOMOJIEKYJISIPHUX  CHOJYK 3 OJHOYAaCHUM  BIJUICTICHHSIM
HU3bKOMOJIEKYJISIPHUX MPOAYKTIB peakuii (BOAH, XJIOPOBOJHIO, aMIaKy TOIIIO).

3aJie’KHO BiJl XapaKTepy MEepPEeTBOPEHb MPU HArpiBaHH1 PO3PI3HIIOTH MOJIIMEPU
TEPMOIUIACTUYHI 1 TEPMOPEAKTHBHI.

TepmoriacTuyH1 MOJIIMEPH 3[aTHI MPU HArPIBaHHI PO3M’SIKIIYyBaTHUCS, a MIPH
OXOJIO/PKCHH1 MEPEXOJUTH Yy TBepAud cTaH. Po3M’gKIIyBaTucs 1 TBEPAHYTH BOHH
3matHi Oararo pasiB (momiMepu3aliiiHi mosiiMepu). TepMopeakTHBHI TOJIMEpU
TBEPIIIOTh TMPU TEPIIOMY HarpiBaHHI, HE MOXYTh PO3M’SKIIyBaTUCS TIpU
MOBTOPHOMY HarpiBaHH1 (ITOJIKOHACHCAIIMHI TOJIIMEPH ).

Hanosniogaui  3HWKYIOTH BUTpATy MOJIMEpYy, TMOMIMNIIYIOTh MIIHICTb,
TBEPJICTh, 3HOCO- 1 TEIUIOCTIMKICTh. Lle Kpeima, Talmbk, AepeBHE OOPOIITHO, ITICOK,
a30ecTOB1, JIEPEBHI 1 CKJISHI BOJIOKHA, Tamip, TKAHWHA, ACPEBHUMN 1 CKISHUN IITMOH
TOIILIO.

IInacmugbixamopu NONMIIYIOTH YMOBU NEPEePOOKHU MOTIMEPHUX KOMIO3UIIH 1
neopmatuBHl  BractuBocTi  BupoOiB. Ile kamdopa, osieiHOBa  KHCIOTA,
auoyTwidTanaT Ta iH.

Cmabinizamopu BBOIATH JJIsI TPUBAJIOTO 30€PEIKEHHSI BIIACTUBOCTEHN TIacTMac
1]l Yac eKCIuTyaTailii, BOHU MiJBUIIYIOTh JOBrOBIYHICTH BUPOOIB. Lle, Hampukian,
cTeapaT KaJbllito Ta 0apito.
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Omeepoorcysaui MPUCKOPIOIOTH TMPOIEC TBEPJIHHS TOJIMEPIB Ta yTBOPEHHS
MPOCTOPOBOI TPUBUMIPHOI CTPYKTypHu. Lle aHrimpuau KuciIoT, aMiHH, MOJICIUPTH,
130111aHITH TOLIO.

Anmunipenu TiABUIIYIOTH CTIMKICTh A0 3aiimanHs. Lle OopHa kuciora Ta
edipodochopna Oypa, pochopHOKUCHHI 1 CIPIAHOKUCIHA aMOHIH, PIIKE CKIIO,
xjopnapadis.

bapenuxu nangaioTh miactMacaMm KoJabopy (BoXpa, CypuK, MyMis, ymMOpa Ta
iH.).

Jlnst  omepikaHHS HI3APIOBATHX TIUIACTMAC JO IXHBOTO CKJIATy BBOJISATH
nopoymeoprosaui (mopodopu), o CHiHIOIOTH Macy.

TBepai razoyrBoproBaui — a3o3’eaHanHs (UX3-57, UX3-21, nmopodop-5,
nopodpop JAB), Hitpos’eananns (mopodop-18), kapOoHar amoHi0, OikapOOHAT
HATPIIO Ta 1H.

Pinki razoyTBOproBaui — OeH30J1, OCH3UH, BOJIA,

[TinoyTBOpIOBayi — Cyab(hoHA(DTEHOBI KUCIOTU, HATPIEBI COJI 1X, COJI KUPHUX
KHCIIOT.

Bix 1Hmumx OyaiBedbHUX MaTeplajiB IUIACTMAacH BIAPI3HAIOTHCS HU3BKOIO
MIUTBHICTIO, BHCOKOIO  XIMIYHOIO  CTIMKICTIO, BOJOCTIMKICTIO, TEINIO- 1
€JIEKTPOI30JLIMHUMH BIacTHUBOCTSIMU. [lnacTtMacu nerko nepepoOIIor0ThCs, MalOTh
BIJIHOCHO BHCOKY MIIHICTb. AJle y IUlacTMac Oarato 1 HEAOJIKIB: HHU3bKI
TEIJIOCTIMKICTh Ta TBEPAICTh, BUCOKUM KOE(IIIEHT TEMIEPATypHOrO PO3IMIMPEHHS,
TOKCHUYHICTb, 3aIMUCTICTh, CTAPIHHS, XOJOHOJAMKICTb, [IOB3yYiCTh.

3acTocyBaHHS iX Ja€ 3MOTY 3HM3UTH MaTEPlaJIOMICTKICTh OY/IBHMIITBA, 3
YCHIXOM 3aMIHATH AesKi 1eIIUTHI MiHEpaJbHI Ta OpraHiyHI MaTepialiu.

4 13.2 KOHCTPYKIIVHI BYJIIBEJbHI MATEPIAJINA I3 IINIACTMAC

J1J1st Hecy4rX, OropoKyBaTbHUX KOHCTPYKIIIHM 3aCTOCOBYIOTD:

JdepeBHOmMapyBaTinmJJgdacTHK H — IIe JUCTOBI MaTepialy,
BUT'OTOBJICHI TapsA4rM MPECYBaHHSAM MAKETIB 13 JAEKUIbKOX LIApiB JAEPEBHOIO HINOHY,
MPOCOYEHOT0 CUHTETUYHHUMH cMosiamH. JloBxkumHa nuctiB — 700...5600, mmpuna —
950...1200, toBmmHa — 1m0 12 MM. 3acTOCOBYIOTh SIK KOHCTPYKIIHHO —
OTIOPSKYBAJILHUN MaTepia.

CrJI0NJIACTUKM CKJIQJAIOThCA 13 B'SKYYOTO TOJIMEpPY 1 HAlOBHIOBAYiB 13
CKJIOBOJIOKHMCTUX MaTepiaiiB. 3a BHJIOM CKJIOBOJOKHHCTOTO HarlOBHIOBaYa
po3pi3Hsa0Th: CBAM — CKJIOBOJIOKHUCTUN aHI30TPOIMHUI MaTepiall CKIOIUIACTUK Ha
OCHOBI pyOJIEHOTO BOJIOKHA, CKIIOTEKCTOJIT .

CBAM BUTOTOBJISIIOTh TapsSYUM MPECYBAHHSIM JIUCTIB CKJIOUINOHY — TOHKHX
MOJIOTCH CIIEIiaIbHO OPIEHTOBAHMX BOJIOKOH, SIKI CKJICEHI CMOKCHIHO-(EHOIBPHUMU
cmoiamu. OCHOBHI XapaKTepUCTUKHU: Py = 1900...2000 KI/M, Rpos = 450 MlIa,
R = 400, Ry = 700 MIla. BUKOpUCTOBYIOTH ISl HECYUUX €JIEMEHTIB, 00O0JIOHOK,
CTIHOBUX IMaHEJIEH.

CrJIonJjIacTUKM Ha OCHOBI pyOJ€HOTO BOJIOKHA 1 mojdiedipHUX CMOJ
BUITYCKAIOTh Y BUIJISAI IJIOCKUX 1 XBUJISICTUX JUCTIB, AoBxuHa sikux 1000...6000 mm
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mmpuHa 1500 mwm i1 ToBmwmaa 1,0...1,5 MMm; py, = 1400 Kr/M>, R..=90, Ry, = 130 MI1a.
BukopucToByIoTh AJIT TOKPIBJIi, OMOPSIKYBaHHS OaJKOHIB, Kade, MaBUILHOHIB,
HABICIB TOIIO.

CKJIOTEKCTOJIT OACPKYIOTh TapsSYuM IMPECyBaHHSM TOJOTEH CKIOTKAaHWHH,
pocoYeHoi (eHolpoManpIeriIHUMU CMoJIaMU. BumnyckaioTh y BHIJISAL JIHCTIB,
noBxkuHa skux 2400 mM, mupuHa 600...1200, ToBmuHAa 1...7 MM 1 y BUIJISAI TUIAT
9...35 MM 3aBTOBULIKH; py = 1850...1950 KT/MC, Rer = 95, Rpos = 300, Ry = 120 MITa.
31 CKJIOTEKCTOJIITY BUTOTOBJISIOTH CTIHOBI ITaHEN 1, 000JIOHKU, TTOKPIBJII.

4 13.3 IIOJIMEPHI MATEPIAJIU JUISI HIOKPUTTS MIAJIOT

[TomimepHi MaTepiany Jermi, HDK ACPEeBHI Ta KepaMmidHi, MiIHI, Ol0CTIHKI,
TITIEHIYHI, TETJIO- Ta 3BYKO130JIAIIIHHI.

Haiinmommpenimmii Matepian aist MOKPUTTA MiAsory — JiHoseyMm (puc. 13.3.1),
KW BHITYyCKAlOTh 3 OCHOBOK 1 0e3 Hei. Kamanapoum crocobom (puc. 13.3.2)
BUTOTOBJISIIOTh O€30CHOBHUMU JIIHOJIEYM; 3MINIYIOTh KOMIIOHEHTH; TIACTU(DIKYIOTH
Macy Ha Bajblix npu Temmeparypi 130..150 °C 1 oTpuMylOoTh MOJOTHO Ha
KaJaHapax.

Puc.13.3.1
Jlinoneymu.

JliHoneyMy Ha MiOCHOBI BUTOTOBJISIIOTH MPOMAa3HUM CIOCOOOM: JIIHOJEYMHY
MacTy HAHOCSATh HAa PYXOMY IIJIOCHOBY (XKYyTOBI, K€Ha(HI TKaHWHU Ta TOBCTSIHA
MIJKJIa/IKa) 3 HACTYITHOK TEPMOOOPOOKOI0 y Kamepax 1 YIIIJIbHEHHSIM Ha KaJaH/pi.
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" Bizxoan BUpOOHMIITBA

Puc.12.7.Cxema BUTOTOBJIEHHS OJAHOIIAPOBOTO MOJIIBIHUIXJIOPUIHOTO JTIHOJIEYMY:

1 — nukIoH 13 po3BaHTaXyBalbHUM ImHEKoM; 2, 11, 13 — cTpiuKkoBi KOHBEEpH;
3 — cximang asbecty; 4 — ocamKyBadbHa KaMmepa; O — BaKyyMHHH Hacoc;
6 — emekTpoHaBaHTaXxyBau; / — 3MmimIyBad, 8 —mo3arop; 9 — BUTpaTHI OyHKEpH;
10 — mnactudikarop; 12 — 3mimyBau; 14 — Bambii; 15 — XUTKUHA KOHBEEp;
16 — xamamap; 17 — XxomoamnpHa YycTaHOBKa; 18 — pi3ampHuil TpHCTPIH;
19 — namoryBanbHuii Bepctat; 20 — makyBanbHMMA CTi; 21 — KOHBeep; 22 — Bajblli
JUISl IOIP1IOHEHHS B1IXO/IB.

[ToONi1B1IHIAXJIOPHIHU U JIHOJIEYM BUTOTOBIISIFOTh 3 MOJIBIHUIXJIOPUAY
(40...45 %), muoyrtundranaty (17...23 %), crabinizaropa (1o 1 %), HamoOBHIOBaYiB:
nepeBHe OopoirHo, Tanbk Tomo (19..35 %), mirmentiB (5...15 %). BunyckawoTts y
BUTJIsAII TIoyioTHA, mmpuHa sikoro 1200...2400 MM, ToBmuHA 1...6 MM 1 JOBXKHHA 10
12 m. Haitbinpin iHIyCTpiaIbHANA BUJ TOKPUTTS — MOMIBIHUTXJIOPUIHUM JIIHOJIEYM Ha
TEIJIO-  3BYKOI3OJALIMHINA  TMOBCTAHIM a00 CHUHTETWYHIN CIydeHId  OCHOBI
BUpoOsieThes BianoBiaHo a0 JCTY b B.2.7-20-95 “JliHOoNeyM MOJIBIHUIXJIOPUTHAN
Ha TEIJIO3BYKO130JII0I0U1N MMiIOCHOBI.”. 3aCTOCOBYIOTh JJIS BJIAIITYBAaHHS MiJJIOT y
MPUMIIICHHSX 3 IJBUIICHUMHU BHMOTaMH JO0 3BYKO- Ta TEIUIOI30JISAIT (PKUTIIOBI
NPUMILIECHHS, HOMEPHU TrOTeNIB, TpoMaAChKl OyaiBil). [loniBIHUIXIOPUAHUI JTIHOJIEYM
0e3 mijmocHoBU BupoOssieTbes: BignoBigHo g0 JACTY b B.2.7-21-95 “JliHonmeym
MOJTIBIHUIXJIOPUIHUM OaraTtoiapoByii Ta OJJHOIIAPOBUIA O€3 MiI0CHOBH. B manuii yac
noHaa 80 % ycboro JiHOJIEyMY, IO BUITYCKAETHCSA Y CBITI, MpuxoauThes Ha [IBX —
miHoneyM. Y 3axigHux Kpainax [IBX — ninoneym mnpuiinsto HaszuBatu [IBX —
MOKPUTTSAM, TOJI SIK Y HAC yCl BUJIM THYYKHX MOKPUTTIB JJI MIAJIOTH HA3UBAIOThH
JIIHOJICYMOM.

'nmidraneBuit (aNKigHMUMK ) JIHOICYM BUTOTOBJISIOTh HA TKAHUHHIN
OCHOBI MMPOMa3HUM crocooom. JIiHOJIEyMHY TIacTy OJIEP)KYIOTh 13 PTajieBoro
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aHT1IpUy, TIhinepuHy Ta Moaudikyrounx gob6aBok. Bumyckairors 1800...2000 mm
3aBmmpiika, 2,5...5,0 MM 3aBTOBIIKA He MeHII sk 20 M 3aBmoBxkH. [ nmidTraneBwmii
JIHOJIEYM MOXe OYTH OJHOKOJBOPOBHMM abo0 3 MamtoHKOM. [Ipm MiHycOBHX
TeMIiepaTypax Kpuxkuii. B Ykpaini ankigHuii JiHOJIEYM Ha TKAHWHHIA OCHOBI TIICIIS
2000 poKy HE BUITyCKaBCHI.

KoTOKCHUNTIHOBUMA (HITPONECTNIITO3HUNU) TIHOTEYM —
6e3ocHoBHMI. Y pyinoHi Horo 20 m, mmpuna — 1000...1600 MM, ToBmmHa — Big 2 10
4 mm. Komip yepBoHM a00 KOpHYHEBH. Mae BHUCOKY €JIaCTUYHICTb, MPYXKHICTh,
n00pe 4YMHUTH omip cTUpaHHio. Hemonmik — migBuiieHa 3alMHUCTICT. OCHOBHOIO
CUPOBHHOIO IS BUPOOHUIITBA IIHOTO BHIY JIHOJEYMY CIIYXHUTh KOJOKCHJIIH —
MPOIYKT OOPOOKH IETFOI03M HITPUPYIOMIO cyMmimmo. B Ykpaini KoJTOKCHITIHOBHIA
JIHOJIEYM HE BUPOOIISAIOTb.

'yMoBuHW nNiHoJNeyM (peJiiH) BATOTOBJISAIOTE JIBO- YM TPHUIIIAPOBHM.
OcHoBHUH map — HadTOBUU OITYM 3 MOAPIOHEHOI T'ymoro 1 a3zdbectom. BepxHiit
(JTMIIBOBHIA) AP —3 KOJIBOPOBOI TYMU Ha CHHTECTHYHOMY Kay4yKy 3 HAlTOBHIOBAYaMH.
JloB)KrMHA pYJIOHIB pelliHy — He MeHme Hix 12 M, mumpuna — 1000...1600 mm,
toBiMHAa — 3..5 MM.. KokeH miap BUTOTOBJISIOTH OKPEMO 3 HACTYITHUM
nyOmoBaHHSIM Ha OapaOaHHMX Ipecax 1 OJIHOYACHIM BylkaHizamii rymu. Penin
€JIACTUYHUM, BOJO-, KHUCJIOTO-, JYrOCTINKM, 3ByKOmorauHaibHUN. B VYkpaini
rymoBuii JinosieyM micist 2000 poky He BUITyCKaBCsl.

CMHTETHUYHIBOPCOBI KMIUMHM Ha CIIHEHIN JTATEKCHIN OCHOBI
MarTh MIABUINEHI aKyCTUYHI 1 TEIUIO130JIAIiiHI BiaacTuBOCTI. ToBmmHA — 3...8 MM,
noBxkuHa — 110 12 M, mmpuna — Big 1000 1o 4000 mM. 3aCTOCOBYIOTh Y UHMTATIBHHUX
3aJiax, HOoMepax roTejiB TOIIO.

Pi3HOBUIM CUHTETUYHUX BOPCOBUX KUJIMMIB — BOPCOJIIH 1 BOPCOHIT.

B opcoiH— HeTKaHUW pyJOHHUNA MaTepiall 3 IBOX LIAPIB: BEPXHIN IIap —
neTeIbHUN BOPC 13 MPOMUICHOBOI NPsHK1, HWXKHIN Iap — MOJIBIHUIXJIOPUIHA TUTIBKA.
JosxuHa nonotHa — 12...20 M, mmpuna — 1000, Topmunaa — 4..6 M. BopcoHIT
BUTOTOBIIAIOTH 13 TIoJIiePipHOT UM momiamiHOl TKaHWHU. BepxHil map — CHHTeTUYHA
TKaHWHA 3 KallPOHOBUM BOPCOM, a HIDKHINA — CTIHEHUH JaTekc (miHonarekc). Josxu-
Ha — 10 12 M, mupuHa — 1...4 M, TOBIIMHA — J10 8 MM.

[TauTKA 1St TUIOT BUTOTOBJISIOTH 3 TOJIBIHUIXJIOPULY, KyMapoHY, KaydyKy,
ryMu. [ITUTKHA J€erko KpimuTH A0 OCHOBM, 3aMIHIOBAaTH 1HIIMMU MiJ 4ac PEMOHTY. 3
HUX MO>XHa CTBOPIOBATH MAJIFOHOK MIJJIOTH, ajl€ BOHU MEHII TITl€EHIYHI, HIXXK PYJIOHHI
Matepian. PosMipy 1o T1B1H1AXJ O p 14HHM X mutok — 300x300, 200%200
MM, ToBIMHA 1,5..3 MM; BOJOCTIHKi, J00pe YMHATH OIMIp CTUPAHHIO, MPYXKHI.
KyMapoHoBI1 IUNKUTKK MalOTh Taki * po3Mipu npH ToBuuHI 3...4 MmMm. Po3mipu
rymoBux mmtok 300x300, 500500 MM, ToBmuHa — 3,5...10 MMm.

KpiM pyJIOHHUX Ta MUIMTKOBUX AJIA MiAJIOT 3aCTOCOBYIOTh MACTUKOBI O€31I0BH1
MaTepiaiy Ha OCHOBI KapOaMiIHUX, Moie(ipHUX, MOJIBIHIIANETATHUX TOJTIMEPIB.
besmoBHi mijyoru OyBaroTh MOMIBIHIJIAIETATHI, MOJIMEPIIEMEHTHI, EOKCUIHI.

[ToniBiHiMameTaTH]I TOKPHUTTS CKIAAAIOTHCS 3 MOMIBIHIIACTATHOT
emynbcii (1 wactuna), minepansHoro mopomky (0,8..1,5 wacTunu), MiHepanbHUX
nirmenTiB (0,12...0,25 vactunam) i Boau (0,3...0,5 yacTuHM), 1X HAHOCATH Ha CyXHH
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map IEMEHTHO-IIIIAHOr0 po3uuHy Mapku 150 3 mosiBiHIIAIETaTHOI €MYJIbCIEI0
MiCTOJIETOM-PO3MIIIIOBAYEM Y JIBA IIAPH, 3araJibHa TOBIIHUHA SKUX 2...3 MM.

[ToniMepuUeMEeHTHI MOKPHUTT S BUTOTOBISAIOTh PETCILHUM Tie-
peMilllyBaHHSIM TMOJiBIHUIALETaTHOI €MYJbCii 3 BOJOIO, MITMEHTAMH, IEMEHTOM,
mickoM, mebeneM. CKJiaj MOJTiBIHUIANETaTHOTO OETOHY 3a MAacO0: IIEMEHT MapKu HE
amx4de 400 — 1 gyactuHa; mosmiBiHiIaneTaTHa emybcis — 0,3; Boga — 0,25; mirMedTH —
1,4; meO6inp — 2,6 YacTUHM.

EmNoOKCHAHI NiAJ0THU CKIAJAIOTLCA 3 CyMimn enokcuanoi cmonun (1
JacTHHA), OTBEp/KyBada (2 yactuHM), micky (3,7 yactuHu). ToBIIMHA TTOKPUTTS —
2...3 MM.

YBoasiun 10 CKJIaay MaCTUKOBUX OC3IIOBHUX MaTepialiB clieliaibHl J100aBKH,
MOXKHA CTBOPIOBATH €JICKTPUYHI, OaKTEPHIIMJIHI, NUJICBIAMTOBXYIOUl Ta 1HIII
CHeliaJIbHI TOKPUTTS IT1JIJIOT MPOMHUCIIOBUX Ta IUBUIBHUX OY/I1BEIIb.

4 13.4 ONOPSAJIKYBAJIBHI MATEPIAJIA

Halimupiia rpyna mnojiMEpHUX MaTepialiB—Marepiaad A ONOPSIKEHHS
CTIH, IX BHIIYCKAlOTh Yy BHIJISAl JIMCTIB, PYJIOHHUX, IUIMTKOBHX, HpO(UIbHO-
MOTOHAXKHUX MaTepialliB.

Jlon ¥ ¢ T OB U X MarepiaiiB HAJIEKUCH JEKOPATUBHUI MarepOBO-IIaApyBaTUI
IUIACTUK, SIKWA BUTOTOBIISIOTH TapsiyMM MPECyBaHHS JACKIIbKOX IIapiB TMamepy,
IPOCOYEHOro mojiMepamu. BepxHiili map Moxe OyTH OJHO- 1 0araTOKOJIpHUM,
TJIHIIEBUM, MOXE IMITYBaTH JepeBuUHY abo kaminb. [loBxuna nuctie 400...3000,
mpuHa — 400...1600, ToBmuna — 1...3 Mm; py, = 1400 kr/M°, Ry, > 100 MITa.

IInumu 0epesogonokHucmi BUTOTOBIISAIOTh TApSYUM NIPECYBAHHS BOJOKHUCTUX
MarepialiB 13 CHHTETHYHUMH cMojamu. Jlopxkwmaa — 1200, 2700, mmumpuna —
1200...1700, ToBmmHa — 3...6 MM.

Hepesocmpyoickogi naumuy BHUTOTOBISIOTH TapsSYuM MPECYBaHHSAM JEPEBHOI
CTPY)KKH 3 CHHTETHYHHMH TEPMOPEAKTUBHUMH cMosiamMu. JloBkuHa —
2500...3500 mm, mmmwmpuHa —  1250...1750, ToBmmHa — Big  10..25 mm;
pm = 600...700 Kr/M°. JIuuboBY MOBEPXHIO MOKPUBAIOTH JIakaMu (papOamu, emaisimu,
OOJIMIILOBYIOTh IIMOHOM, (paHEeporo, MIacTUKaM 3acTOCOBYIOTH JJIsi OOJIMIFOBAHHS
nBepel, MeOJIiB, SISl MEPEeropoAOK MMiJIBICHUX CTETIb.

Jlexopamueni nawueni ,,Ilonioexop” BUTOTOBISIOTH 13 TOJICTHPOIY CIIOCOOOM
mutTs. Posmipu manenern — 500x500x100 MM. BUKOPUCTOBYIOTH JUIsl OTIOPSIKAHHS
CTiH, CTEJIb IPUMIIEHb KYJIbTYypHI TOOYTOBOTO i1 aAMIHICTPATUBHOTO PU3HAUCHHSI.

[Taneni ,,[lomigexop” BUTOTOBISIFOTH MPECYBAaHHSIM TMOIIBIH(IOPUIHOI TTIBKU
3 JIGKOPATUBHUM I1IapoM. Marepiail Mae pelibe(pHy MOBEPXHIO, sIKa IMITY€E pi3b0JICHHS
o JIepeBy, kapOyBaHHs Ha MeTalti. Po3mipu nmanesneit — 1850x955x6 mm.

Honicmuponvui  naumku  AJig  OONMIIOBAHHS CTIH BHUIOTOBIIAIOTH 13
3a0apBJIEHOr0 MOJICTUPONY crnocodboM JuTTA. Posmipu 150%50x1,25 (1,35) mm.
JInupoBa MOBEPXHS IJIUTOK T1aJ€HbKA, 3BOPOTHA Ma€ OOPTHUK 1 pelbePHY CITKY.
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Denonimogi NAUMKU BUTOTOBJISIIOTh IIpECYBaHHAM CyMIIIIi
dbenonpopManbIAETINHOI CMOJHM, OTBEp/PKyBadya 1 HamoBHIOBada. Posmipu —
100x100x1,5 1 150x150%1,5 mm.

JJop y 1 0 HHWU X ONOPAKYBATBHUX TUIACTMAC HAJIEKATh Pi3HI ILIIBKH,
JIHKPYCT TOMIO.

“Ilaginon’ — MOMIBIHUIXJIOPU/IHA TUTIBKA HA TKaH1M OCHOBI. JIMIThbOBa MOBEPXHS
MOKe OyTH IJIaJIEHbKOIO, pelibe(HOI0, MAaTOBOIO Ta TJISAHIIEBOIO. J[OBXKHMHA B PYJIOHI
25...40 M, mupuna — 1000 mm, ToBumHa — 0,5..0,9 MM.

., Binicmen” — TONIBIHUIXJOpUJIHA TUTIBKA 3 OJHO- a00 0araTOKOJIPHOIO
JHUIHOBOIO MOBEPXHEIO, IMITY€ LIHHI MOPOAM JepeBUHH. J[OBXKHH MONIOTHA — 6 M,
mpuaa — 1300 MM, ToBmmHA — 1,5...2 MM.

,[30mpen” — TIOMIBIHIIXJIOpHUIHA TUTIBKAa Ha mamepoBiii ocHoBi 10.48 M
3apnoBkku, 600..750 ta 1200 mm 3aBmupmku, 0,45 MM 3aBToBmIKH. [loBepxHs
TUTIBKK MO>Ke OYyTH TJ1aIeHbKOI0, TUCHEHOIO; TISTHIIEBOI MAaTOBOIO.

BumyckaroTh TakoX MOJIBIHUTXJIOPUAHY TUTIBKY 3 HAaHECEHHM Ha 1 OCHOBY —
CUJTIKaTHU30BaHUM mamip — mapom kiero. Jloxkuna — 15 M 1 Gunbmre mumpuHa — 500 1
900 MM.

Jlinkpycm cKialaeThCs 3 TANEpPOBOi OCHOBM, Ha $Ky HaHECeHa IacTa
MOJTIBIHIIXJIOpUY 1 AepeBHOro OopomrHa. J[oBkuHA JHKPYCTY — 12 M mmpuHa —
500...750 MM, ToBmuHa — 0,5... 1,2 MMm.

“Texcmosinim” CKIagaeTbCcs 3 TKAaHMHM, Ha SKy HaHECeHa macTa
MOJIIBIHUTXJIOPUY, TUIacTU(IKaToOpa, MrMEHTIB 3 HACTYITHUM TUCHEHHSM Bi3€pyHKA.
BukopucToByI0Th pyJIOHHI Martepiadd JJis OMOPSIKYBaHHS CTiH, PO3CYBHHX
NepPeropooK, MeOJIiB.

4 13.5 IOITOHAYXKHI TA CAHTEXHIYHI BUPOEM I TPYBU 3
MJIACTMAC. IIOJIIMEPHI KJIEL.

Tloconaoichi 6upobu — 11e TWITHTYCH, TTIOPYYHI ISl CXO1iB, OAJIKOHIB, HAKIIAIKH,
PO3KIaAKH, HaMMYHUKH (puc. 13.5) Tommo. IX BUrOTOBIAIOTE eKCTPy3iiHUM croco6oM
13 momiBiHUIXJIOpUAY. Po3Mipu ayske pizHi. BunyckarooTh y BUTIsAl BIAPI3KiB 70 3,5 M
3aBIOBXKKHU a00 B Oyxtax mo 12...17 m.

Puc. 13.5. [ToronaxHi
BUPOOH 13 TJIacTMAC.
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I3 mjacTMac BHUTOTOBJISIOTH PI3HOMAHITHI CaHITApHO-TEXHIYHI BUPOOH —
YMUBQJIBHUKH, PAKOBUHU, YHITA3H, 3MIIIIyBayi, CH)OHU, BEHTUJIALIIIHI PEITITKH.

Ilnacmmacosi mpyb6u BUTOTOBIAIOTH ailaMeTpoM 6...150 MM ekcTpy3iitHuM
cnocoboM 13 mMOdieTWNeHy,  MOJIBIHUIXJIOpUAY.  BukopucroByooTh s
BOJIOTIOCTAYaHHs, KaHami3aIlli, BEHTWIIMIl, ApeHaxy Tomo. [lmactmacoBi TpyOu
MIIHI, €JaCTHYHI, KOPO3iiHO- Ta BOAOCTINKI, MAIOTh TJIAJKY BHYTPIIIHIO TOBEPXHIO,
Ha SIKIA HE OCIIaloTh MiHepaiabHI peyoBHHHU. Hemomik mmacTtMacoBuX TpyO — HU3bKa
TETUIONPOBITHICTD.

Ionimepni knei. Y OyiBHUIITBI 3aCTOCOBYIOTh CUHTETUYHI KIIEi, 3aBASKA YOMY
3HIKYIOTBCSI BUTpaTH TPaJAMIIAHUX MaTepialiB, 3aTpaTd Ha OyaiBHHUIITBO,
MIJBUIIYIOTHCS TEXHIKO-€KOHOMIUHI MOKa3HUKU. CHHTETUYHI KJei — II€ PO3YMHH,
pPO3IUIaBU YM JMCHEpPCIi MOoJiMepiB, SKI 3JaTHI NPWIMIATH JO MOBEPXOHb PIZHUX
MaTepiaiiB 1, OTBEPIKYIOUUCH, 3’ €HYBATH 111 MaTepialiu.

Ha ocHoBiI mepmonnacmuunux nonimepié BUTOTOBISIOTH MOJIBIHIJIALIETATHI,
ToJliaMifiHi, MONAKPUIOBi, KaydykoBi Kiei. IX BHKOPUCTOBYIOTH sl KpiIlJIEHHS
OMOPSIKYBAJILHUX MaTepialliB, CKICIOBAHHS MMHO- Ta MOPOILJIACTIB.

Jnst 611b1 MILIHUX 3’ €IHAHB 3aCTOCOBYIOTH KJIET HA OCHOBI mMepMOpeakmueHux
nonimepis: €NoKcUaHOiI, (eHomdopManpaeriiHoi, KapOaMinHoi, moiiedipHOi Ta
noyyperaHoBoi cmoin. LI kiiei MaroTh BUCOKY CKIICIO BallbHY 3/1aTHICTb, BOJO- 1
TEIJIOCTIMKICTh, CTIMKICTh 10 BIOpALITHUX HABAaHTAKEHb.

Humu ckieroroTh allfoMiHIM, CTalb Ta 1HII MeTald, KepamiKy, CKJIO, OCTOH,
nepeBuHy. OCHOBHUM HEAOJIKOM CHHTETHYHHX KJIEIB € BUCOKA TOKCUYHICTH MiJ 4ac
BUT'OTOBJICHHS Ta CKJICIOBAHHS.

4 13.6 TEPMETU3YIOUI MATEPIAJIA

JIyst yUIUTBHEHHST CTUKIB 30BHIIIHIX CTIHOBUX MaHEJEH y KPYITHO MaHEIbHOMY
OyIIBHUIITBI 3aCTOCOBYIOTh T€PMETHUKHU, SIKI IOBUHHI OYTH THYYKHMH, IOBFOBIYHUMH,
BOJO- 1 Ta30HENPOHUKHUMH, aTtMocepocTiikumMu [Ias BUrOTOBIEHHA  iX
BUKOPUCTOBYIOTh MOJIMEpPHI CMOJIM, Kaydyykd, OiTyMH. BHUIyCKarOTh y BHUIJIAIL
MacCTUK, ACT, IITYYHUX BUPOOIB (MPOKIAAKU, TPO(D1IbHI BUPOOH).

Jlo MacTUK Ha OCHOBI MoyiMepiB HanexuTh “I301 'M”, akuil oaepKyroTh 13
OITYMHO-TYMOBO1 B'SDKY4Oi pEUOBMHU 3 MOJ11300yTUIEHOM, KyMapOHOBOIO CMOJIOIO,
a30eCTOM, aHTHUCEIITHKOM.

Mactuka YMC-50 BUTOTOBISIETHCS 3 MOM11300yTHIIEHY, MiHEPAIbHOTO Macya 1
HanoBHIOBaya. /[ocTaBifOTh B 00UYKAX, MaepoOBUX MIMIKAX.

TiokosoBi repMeTHKu OyBarOTh YopHOTO KOJIKOPY (Y-30M) i 6inoro (YT-31).
iX TOTYIOTh O€3Mocepe/IHbO Ha OyAIBETbHOMY MaiiJIaHYUKY.

Mactukor ,,Terepan” repMeTuU3ylOTh CTHKM 30BHIIIHIX CTIH, YIIIJIBHIOIOThH
3'€eIHAHHS BIKOHHUX 1 JBEPHUX OJIOKIB.

MacTHiku HaHOCSTh Ha TOBEPXHIO CTIELIaJTbHUMH IITTPUIIAMHU.

[IpodinbHMii OyTepoa BUTOTOBJSIOTH Ha OCHOBI KayyyKiB; 1€ CTPIUKH
NPSIMOKYTHOTO Tiepepizy 25%6 abo 30x7 mm. 3acTOCOBYIOTH ISl TepMeTH3alli
CBITJIONPO30PHUX KOHCTPYKI[IH 13 MPO(IIBLHOTO CKJIA.
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['epBOJIEHT OAEPXKYIOTh 13 Kay4dyKy, TEPMOILIACTIB, HAlIOBHIOBAYiB, 100AaBOK.
Pynonnwuii repBoieHT Mae TOBXHUHY 10 18 M, mmpuny 180 MM, ToBHHY 1,2 MM.

JlukaneH — ABOIIAPOBHM PYJIOHHHI MaTepiadl Ha OCHOBI Kay4yyKOBHX CMOJI,
HANOBHIOBAYiB, IUIacTU(ikaTopiB. HuM repmMeTH3ylOTh CTUKH  MOKPIBEIBHUX
naHesei, pEMOHTYIOTh O€3PYJIOHHI MOKPIBITI.

['epHIT — enacTuyHa MOpUCTa MPOKJIAAKa 3aBJOBKKH 10 3 M, AiameTpom 40 1
60 MM. BUrOTOBIISIIOTH 13 TyMOBOI CyMillll, OCHOBHUM KOMIIOHEHTOM SIKOI € Kay4yK —
HaUpIT.

[Topoi301 — JUKTYTH Pi3HOTO TMOIEepeyHoro rmnepepizy aiamerpom Big 30 g0
60 MM. BuroTtoBnsoTh 13 crapoi Trymu, HaTOBOTO AUCTUIIATY, MOPOYTBOPIOBAYA,
AHTHCETITUKY.

4 13.7 CYUYACHI MATEPIAJIM HA OCHOBI IIJIACTMAC

IHonimepHi pyJjoHHI Marepiagu Aasi nmokpiBiai. HoBuil eranm y po3BUTKY
TEXHOJIOT1 pPYJIOHHMX MaTepianiB, Tak 3BaHl — [IBX — memOpanu. OcHOBHUMU
BiaMiHHOCTAMH [IBX — MemMOpaH Bij MOJIIMEPHO-OITYMHUX €: MaTepiall YKIadaeThCs
B OJIUH Imap 0€3 3acTOCYyBaHHS BIJKPUTOTO MONAyM'ss (MOHTaX TMOKPIBIl 3 HOro
3aCTOCYBaHHSM MEHII TPYIOMICTKHUIA i BUTpaTHHIT), Jerkuit (1,6 Kr/M°), emacTHIHH
(BoJIOJIIE BUCOKOIO JiepopMaIliiHOIO 37aTHICTIO), MIIIHMM Ha IPOKOJI, BCECE30HHHI
(YkiagaHHa Moke 37icHIoBaTHCS npu Temrepatypi o -20 °C), 3abe3neuye edext
,JJIXAI040i MOKPIBII”, M0 3aro0irae CKymueHHsS KOHACHCATY B IIANOKPIBEIbHOMY
POCTOPi, Ma€ WIUPOKY KOJIpHY Tamy, TepMmiH ciayx06u He MeHme 20 pokis.
HenmonikoMm maHux marepiamiB € BHCOKa IiHA. /laHi mMaTepianu Ha JaHUW MOMEHT €
cnabko po3mnoBcrokeHuMu. MemOpana EPDM— Tonkuii nuct, BUTOTOBJICHUN Ha
0a31 TepMOIUIACTUYHOTO KayuyKy (romimep EPDM) 3 TeXHOJOTYHMMHU 100aBKamH,
toBimHa 1,15; 1,5 MM, Bucoka emacTtuuHicTh — 350 %, CTIMKMH 1O BEIHKHUX
nepenajis remnepatyp -40 °C ...+100 °C.

IHokpiBeabnuii marepian '"biosaiiH" — 11e €KOJOTIYHO YUCTHUM KOPCTKUIM
NOKpIBENbHUI Marepian, s[KuW He BMillye as3odect, OITyMm, QeHoaum 1 1HII
KaHIIEPOTeHHI pPEYOBWHU. ,,blonaiin” mnpu3HaueHWi 11 OOJIaJHAHHS JaxiB B
YKUTIIOBOMY, TPOMAJICbKOMY 1 TPOMHKCIIOBOMY Oy 1IBHUIITBI.

Bunyckaerscsi nekinbka BUAIB BHUPOOIB (puc. 13.7.1): XBHJISCTI JIMCTH:
2000x870x5 mm, Bara — 15,2 kr, 1200x680%5 MM, Bara — 7,2 Kr; JIUCTOBA YEPEIULIS:
KACKAJL — 1880x870%x5 mM, Bara — 13,9 kr; XBUJIA — 2000x870x5 mm — 15,3 kT
yepenuigs MAPCEJIb 420%x253, Bara — 1,2 kr (3a OCHOBY Ju3ailHy B3sTa
Mmapcenbcbka yepenuirst mouatky XVIII cromitrs (Opaniis)).
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Puc. 13.7.1 Buau Bupo0OiB ,,bionaiiny”.

BrnactuBocTi Matepiany: TJsSHLEBa IOBEpPXHs, HACMUEHUN KOJIIp, UIMPOKa
KOJbOpOBa ramMma (BICIM OCHOBHHMX KOJIbOPIB) ,,bloyiaiiH” He OOIThCS MEXaHIYHUX
MONIKO/KEHb, HAJAUICHUN 3BYKO- 1 Teruioizossieo. [llap ,,bionaitHy” TOBUIMHOIO
5 MM BIAMNOBIJa€ MO TEIJIONPOBIAHOCTI APy JAepeBUHU TOBIIMHOIO 10 MM. OCHOBHI
(b13MKO-MEXaHIYHI XapaKTEePUCTUKU XBUJISICTUX JIUCTIB ,,bl0JaiiH”: rpaHUIs MIIHOCTI
npu BuruHi He Menmre 18..20 MITa; ymapHa B’s3kicth He Menme 8...13 KIDi/m7;
Mopo3ocTiikicTh He MeHme 100 uukimiB, s TOPIBHSHHSA: yaapHa B S3KICThH
a30eCTOIIEMEHTHOIO JINCTAa - BChOIro 1,5 KI[}K/MZ, a Moro MOpo30CTIHKICTh - 10 25
nukiiB. TemnepaTypHuil niana3oH ekcrutyartauii ,,bionaitny” Bin -40 °C mno +80 °C.
VYHIKanbHOIO 0COONUBICTIO ,,bionaiiHy” SBISE€TbCA HWOTO CTIMKICTh 10 PI3HHUX
KJIIMaTUYHUX YMOB 1 arpeCUBHUM CEPEIOBHUIIIAM.

JlekopatuBHi maHeni i3 momictupony (puc. 13.7.2) BHUKOPHCTOBYIOTH ISt

OTIOPSIIPKAHHS CTiH, CTENIb MPUMIIIEHb KYJIbTYpHI MOOYTOBOTO il aIMIHICTPATUBHOIO
IpU3HAYEHHS.
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Puc. 13.7.2. ]JlexopatuBHi
TMaHeJl 13 TOJIICTHPOITY.

JIeKOpATUBHUH MOJICTHPOJ  1JIealbHO IIIXOJUTh JII1 BUTOTOBJICHHS
MIEPEroposIOK B CEpeAWHl MPUMIIICHHS, 3acKiIeHHsA. EKCTpynoBaHHI MOIICTHPOI
BUTOTOBJISIETHCSI B BUTJISII IIPO30PUX, 3BUYAHUX MOJIOYHHUX, KOJIHOPOBHX JIMCTIB, a
TaKOXX JICKOPATHUBHUX JIUCTIB 3 pi3HOMaHITHOIO (hakTyporo (puc.13.7.3).

Puc.13.7.3
ExcrpynoBanuit
MOJTICTHUPOJT

BuroTtoBieHHs nepuil, KO3UPKIB, 3aCKHIHHS JBEpEil, BUTOTOBJIEHHS (hOHAPHOI
YaCTUHU KYIOJIIB, @ TAKOX MJIA(OHIB CBITUIBHUKIB TPOMAJCHKOIO 1 1HAUBITYAJTIBHOTO
npu3HayeHHs. MOXKIMBOCTI 3aCTOCYBAHHS MPAKTHYHO HEOOMEXEHl MASKYIOUYu
pO3MAITTIO BHJIB TMOJICTUPOIY: BIH MOXE OYTH TOXEXKO0-, TOTOJOCTINKUH,
AHTUCTATUYHUM, TeTIOCTINKUMN, cTikuil iepen Y ®- BUNPOMIHIOBAHHIO, 00POOIeHMI
KOPOHHHUM PO3PSAOM 1 T.II.

IMonikapoonaTHi maneni (puc. 13.7.4) BUTOTOBISIOTH 13 MOJIIKApOOHATHOTO
CTUTbHUKOBOTO IUIACTUKY, SKUH CKIIAA€ThCA 4YapyHOK pi3HO1 dopmu. [Ipozopuii i
HAIIBIPO30PH Marepiai, 3 TEeIJIOI30IAIIMHIME, aKyCTUYHUMU BIACTUBOCTSIMH,
po3opicTh cTaHoBUTH 73...83 %, B 250 pa3 MminHimmi HIK CKJIO, TeMIepaTrypa
sukopuctanss Bix -40 °C mo +120 °C. Tosmuna nmaneneit — 4...10 mm (2° criumi);
16 mm (4% crinmi); 16..40 MM (XP-ctpyktyphi); posmipy — 2,1X6 M.
BukopucTtoByeThCsl A1 3aCKJIEHHSI JaxiB, CTIH 1 BITpaxiB, TEIUIMIb, OpaH>Kepewu,
CHOPTUBHUX CHOPYA, aBTOBOK3aJIiB, BHYTPIIIHIX EPETOPOIOK.

Puc.13.7.4 TlonikapOoHaTH1
CTUIBHHKOBI ITaHEl
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EdekTHO BUTIIAIAI0TH JIUCTH, K1 MaIOTh PI3HOMAaHITHI IEKOPATUBHI MOKPUTTSL:
miJ JepeBo, MapMmyp, METali30BaHl, J3€pKalibHI cepeOpucTi, 30J0THCTI abo
KoJIbOpoBi. JlmcroBmii mosictupoa (puc. 13.7.5) BUKOPUCTOBYETHCS TaKOX B
OyIIBHUIITBI, TOUHIA MEXaHIlll, €JIEKTPOTEXHIIll, B BAPOOHUIITBI BUPOOIB MOOYTOBOIO
NpU3HAYEHHs, MEOMiB 1 ymakoBKd. [ITIBKM 13 MOMICTHPONY YCHIIIHO 1 HIMPOKO
BUKOPUCTOBYIOThCS B mouirpadii, Tak gk iX MepeBara HaBiThb Nepel HaKpaliuMmu
BUJIaMU KapTOHY Oe33amepeyHa.

Puc. 13.7.5. JlucroBwuii

MOJTICTUPOJL.
Puc.13.7.6 [t 13
MOJIINPONICHY

Jumuacti akpuwioBi Juerm (puc. 13.7.7 a) BHUKOPHUCTOBYIOTHCS IS
JIeKOpaTUBHOTO 3ackieHHs 1 oropopkeHHs LEXAN 9030 — npozopi mosikapOoHaTHI
auctu 6e3 Y@ — 3axucTy, BUKOPUCTOBYIOTHCS IS 3aXHMCHOTO 3ackiieHHS. LEXAN
Exell DST — nonikapOoHaTHi JTMCTH 3 (aKTypHOIO MOBEPXHEI0. MalOTh 3aXUCT 3 ABOX
OokiB sncTiB OT Y®-BUnpomiHtoBaHHs. [IpomyckaioTh CBITIIO, aje HE SBISIOTHCS
npo3opumu (puc.13.77 6).

Puc. 13.7.7 Jluctosi
Marepiaau Jjis
OTIOPSI/KCHHS a —
EKCTPYI0BaHI aKPHUJIOBI
nuctv; 0 - moJjikapOOHaTHI
JUCTH
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]JIquHIm MapMyp — Cy‘-IaCHI/II/I maTepiana Uil CTBOPEHHS PI3HOMaHITHHUX
MOBEPXOHb 1 o0nmnboByBaHHs cTiH. OdopmileHi 3a TOMOMOTOI0 IITYYHOTO MapMypy
OPUMILIEHHS! TPUAMAIOTh BUIMTYKaHUN BUTIsA. DYHKIIIOHAJIBHICTh MOEAHYETHCS 3
BUTOHUEHOIO ecTeThkor0. OCHOBHI IepeBaru IbOro Marepialy — MOro MIIHICTb,
JIOBTOBIYHICTh, MPOCTa OOpOOKa 1 AOTJIAN, YHIBEPCAIbHICTh. 30BHI BiH CXOXXKUH Ha
MapMmyp abo rpaHiT, aje Ipu JOTUKY BiH TEIUIHi 1 mpueMHui Ha notuk. Kpim mporo,
Marepial Ma€ HaJ CTIMKICTh A0 IUIAM 1 XIMIYHUM pPEYOBHHAM, HE BCMOKTYE BOJY
(puc. 13.7.8).

e

Ty 0 05

A : .. - Puc. 13.7.8. ltyunwnii
0 ya ...l mapmyp.

——rrre—

IMokpiBeanni marepiasm Ondex (puc. 13.7.9) npeactaBisioTh o000 MPo30pi
1 HamiBrpo3opi xBwidcti Juctu 13 [IBX. Marepian Heroproumii, Mae 3aXUCT BiJl
ynbTpadionety. JIoBroBiuHui 1 XiMi4HO CTIAKUI. ["apaHTis — 5 pokiB.

Puc.13.7.9. [lokpiBenbHi
matepiann Ondex

CaiifuHr 3a MOmyJSpHICTIO 3aiiMae Jiaupyrouy mosuilito. Ha ykpaincbkomy
PUHKY TPOMOHYETHCA CAWUHT 3 aFOMIHIIO, CTal, BIIXOJIB MEPEPOOKH JEePEBUHH,
¢di10poueMeHTHHM, BIHUIOBUM. Pi3H00apB’s KOdbOpIB, (GaKTyp, pPO3MIPIB aIOTh
MOJIMBICTh ~ apXITEKTOpaM peasli3yBaTH HaWcMinuBIim pimeHHs. Haioinbi
BUKOPUCTOBYETHCS BIHUIOBUHM caauHr (puc. 13.7.10), asxyroun cBOiN MexaHIyHIN 1
KOpPO31MHINA CTIHKOCTI, @ TaKOX TEXHOJOTIYHOCTI. BIHUIOBUI caliiuHr — 1I€
nogapOoBani B Maci 1 BiA(GOPMOBaHI 13 MOJIBIHUIXJIOPUAY METOJIOM €KCTpy3ii
naHeni, ki iMITyIoTh fomary oOmmuBky. JloBxkuna maneneit Bim 300 — 400 cwm,
mupuHa Bia 20 g0 25 cwm.
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rotimadions Puc.13.7.10
Caiiauar
BIHIJIOBHH:

a — 3aCTOCYBaHHS
6) PI3HUX BI/IIEiB
TJTAHOK CalIMHTY
JUIS OOJTUITFOBAHHS,
0 — IIaHKH
CalJIMHIY;

1 — ¢inimHa;

2 — OUIABIKOHHA;

3 — HaBiCHA;
4 — BHYTpIIIHIN
KyTHK;

5 —3’eHyBaIbHA
TJIaHKa;

6 — mouaTkoBa;

[ — 30BHINIHIA
KYTHK; 8 — IIJTaHKa
J-TRIM;

9 — codir;

g2, ﬁ 10— caiiguHr 3

= == Li— L0 . MOJABIMHUM

= = | TIepesiaMOoM.

Peiino00HA — o0OiMLIOBaJIbHUN MaTepiayl, KMl BUTOTOBJSIOTH Ha OCHOBI
antoMiHieBoro cruiaBy. lle kommo3uWTHa maHenb 13 JABOX aJIIOMIHIEBHX JIMCTIB
TOBUIMHOIO 0,5 MM 1 TEpMOIUIACTMYHOIO IMOJIETHJIEHOBOTO MpoIapKy. Po3mipu
naHesnei: TopumwHa — 3; 4; 5 1 6; mmpuna — 1000; 1250; 1500; noxuna — Big 300 10
4000 mM. Matepiasli Ma€ BUCOKY KOPCTKICTb, CTIHKICTh O yAapiB, TUCKY, BUTHUHY.
Martepian tepmoctiiikuii B mianaszoni Bif -50 °C mo +80 ° C, mae BUCOKI aKyCTUYHI
BJIACTHBOCTI, BJIACTHBOCTI €JEKTPOMArHiTHOIO 3aXUCTy. BHUKOpUCTOBYIOTH ISt
BJIAIITYBAaHHS BEHTWJIbOBAHMX HaBICHUX (acaqiB mpu OyMIBHUIITBI HOBUX 1 TpHU
PEKOHCTPYKINT cTapux OyiBeNnb Ta CHOPY., A OOJUIIOBaHHS CTiH, OaJKOHIB,
MepPEropoI0K, TYHEIIB 1 IHIIUX M136MHUX TPUMIIICHbD.

Harskni cremi — cucrema, SKa CKIQAA€ThCs 13 SKCKIIIO3MBHOI BIHLJIOBOI
IUTIBKM,  SIKA  HATATYEThCSA  HAa  CHOCMiaJbHU  mpodiabHUN  Kapkac B
BUCOKOTEMIIepaTypHOMYy  pexkumi. CrTenss  aHTUCTATU4YHA, BOJOHEIPOHHKHA,
BOrHecTiiika. DakTypa cTesi pi3HOMaHITHA: JIakoBa, OapxaTHa, METAIK,
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HamiBIpo3opa. Po3mipu BIAMOBIZAIOTH po3MipaM MPUMILICHHS. 3aCTOCOBYIOTH IS
BJIAIITYBaHHS OpHUTiHAJIBHUX, HEMOBTOPUMHUX IIOBEPXOHb CTEIb B  PI3HUX
IPUMIIICHHSX.

Iniska I[IBX camokjewya —  TOMBIHIIXJIOpHIHA  IUTiBKAa 3
CUTIKOHI3IpOBAaHHMM 3 OJTHOIO OOKY IarmepoM, KJIeH — IMOoJiakpuioBa JUCIEPCIs
noBroctpokoBoi aii. ToemuHa 1maiBku — 0,08 Mm. [lmiBka mMae mmpokuil giamna3oH
KOJILOPIB 3 TJISHIIEBOIO 200 MaTOBOIO MOBEpXHEI0. TeMrepaTypa BUKOPUCTAHHS Bl -
40 °C no +80 ° C. lllupuna pynony 0,5; 1; 1,26 m. Jnsg oO6nuiroBaHHS MOBEPXOHb
CT1H, MEOJIIB.

Ioainaan — Oe€3MIOBHE MOKPUTTS MIAJIOT 13 TMOJNiypeTaHy TOBIIHMHOIO
0,5...2 mM. BumyckarioTh pi3HHUX KOJBOpIB, XIMIYHOCTIHKE, CTIHKE 0 CTHpaHHS,
ceperus uiimpHicth 1160 Kr/m’. 3aCTOCOBYIOTH B IIPOMHCIOBHX, IPOMAJCHKHX,
KUTJIOBUX OyJAMHKaX, TOPrOBUX 1 CKJIQJACHKUX MPUMILIEHHSAX, B XapyoBId
IPOMHUCIIOBOCTI, B TapaxaX, aBTOMACTEepHSIX, aHrapax, mifBanax, OYHUCHHUX
CHIOpy/ax.

CeiiHekc — penbeHE BIHUIOBE MOKPUTTA HA HETKaHINA ModiedipHid OCHOBI.
Pynonnuii marepian po3mipamu: mupuna — 1000, 1060 mMm, nosxkuHa — 25, 26 M.
['irieniuHuii matepial, JETKO MHUEThCSA, MOXHa (apOyBaTu. 3acTOCyBaHHS — IS
03/100JIEHHS CTIH B )KUTJIOBUX 1 TPOMAJICHKUX CIIOPYAAX.

IIloBkOBa IMITYKATYpPKA — MOPOIIOK 13 IIOBKOBOIO KOKOHY 1 O0OpOOJIEHOTrO
IIOBKY 3 CHHTETMYHUM BOAOPO3UYMHHUM KiieeM. [llupoka rama koabopiB. Mae Temio,
3BYKOI30JISIIIHI BJIACTMBOCTI, ©OararopazoBe BUKOPUCTAHHS [UJISl IITYKaTypKU
BHYTPIIIHIX CTIH.

Koyreke — OesmoBHe mnokpurts mimnoru (TY YV 229422530. 001-96)
['epmeTnyHUM, XIMIYHOCTIMKUN, MOXKEKOCTIUKUHN, padialiiHOCTIMKUMA, €CTETUYHUH,
€KOJIOTIYHO YMCTHIA MaTepian AJid BIAIITYBaHHS MIJJIOTH B XIMIYHIN, €JIEKTPOHHIMH,
CJICKTPOTEXHIYHIM, XIMIUHIM, XapuyoBid, HadTonepepoOHiil, QapmareBTUUHIN
MIPOMHUCIIOBOCTI.

L
1
& IIE IIIKABO

...B CHIA B 60 pokax XX CTOMTTS pO3poOJEHI MIacTMacH, KOJIp SKHUX
3MIHIOETHCSI Ha CBITII, @ B TEMHOTI BIJTHOBJIFOETHCS.

...Ilepuii MOKPUTTS, CXOXI1 3a BJIACTUBOCTSAMM Ha JIIHOJIEYM, 3'SIBUJUCS 1€ B
cepenuHi 18—ro cTonitrda — y narenti 1763 poky mpornoHyBanocs HOKPUTTS 3 PALY
KOMITOHEHTIB (CyMIIll CMOJIH, KUBHII, OapBHUKA, O/HPKOJIMHOTO BOCKY 1 JUISTHOI OJii),
10 HAHOCWJIOCS B rapsiuoMy BHUJI Ha TKaHUHHY OCHOBY. Ili3Hime B Taky cymiul
nmoyanu J0JaBaTd, y SKOCTI HANOBHIOBada, 3/piOHEHY mpoOky. Y cepeamni 19
CTOJITTS OyJIO MOMYJIsipHE MOKPUTTS “KaMIOTYJIIKOH, CXOXKe Ha JIIHOJIEYM, L0 MICTHB
KaydyK. 3r0IOM KaydyK, II0 SK 3B’A3YIOUHMN KOMIIOHEHT, OyB 3aMIHEHHH JUISHOIO
OJII€IO 1 JUISTHOO 0JTi(hOTO.

...CBO€10 Ha3BOIO JIIHOJIEYM “3000B’si3aHmic” aHriieBi Openaepuky YonTony
(BBaXKa€ThCsI BUHAXITHUKOM JIiHOJIeyMYy), o y 1860 porri oxepsxas narent 209/1860
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Ha TIONINIIEHY TEXHOJOTK0 BUPOOHUIITBA Horo. BiH Ha3BaB [aHW NPOIYKT
“niHoNIeyMOM”, TPYHTYIOUYHCHh Ha TOMY, III0 OCHOBHOIO CHPOBHHOIO OyJia OKCHUOBaHA
(okuceHe) JuIstHa ojis (mo-natuHcbkoMy oleum lini).

...Ilepmia koMmmaHisg 1Mo BUPOOHULTBY JiHOJeymy — “YonrtoH, Teitnop 1 Ko”,
Oyna 3acHoBana B 1864 pomi B Craitneci min Jlormonom. YV 1882 porii BUHHKIH
nepiri  HiMenbKi ¢abpuku 1o BUPOOHUUTBY JiHoJeyMmy. CrodyaTKy JiHOJIEYM
BUPOOJISIBCS MaCIMHOBO-3€JICHOT0, TEMHO-UYEPBOHOTO 1 HATypaIbHOTO KOPUYHEBOTO
konmbopy. Hampuxkinmi 19-ro cromiTTs modanocs BUPOOHMIITBO JIHOJIEYMY 3
MaJIFOHKOM, 110, Ha TOIl MOMEHT, OyB IOCUTH JOPOTUM 1 HE 3aHAJITO 3HOCOCTIAKHM.

...IliloHepoM B Tally3l IIapyBaTHX IUIACTUKIB OyB aMEPUKAHCHKUM BUYCHUU

BaKeHaHIL, akuit otpumaB B 1912 pomi B CIIA mateHT Ha mpouec MpPOCOYCHHS
deHomopopMaNBIETiIHOID CMOJIOI0 IIApiB  Tamepy, CYHIiHHA 1 HACTYIMHOTO
3aTBEpAIHHS MiJ THUCKOM 1 IMpH BHUCOKHX TeMIeparypax. lcropis BHpOOHHUIITBA
JIIHIIT B €Bpomi mounHaethest 3 mateHty Ne 615400, Bumanoro B HimewyunHni 6
mumas 1935 poky. Ilpeamerom BuHaxomy € cmoci0 OTpUMaHHS MPOIYKTIB
KOHJIEHCallli, Kl MOXXYTh OyTH BHKOPHUCTaHI B SIKOCTI B’SKY4MX JJIS IIAPYBATHX
matepianiB. B Pagsncekomy Coro3i BupoonuuTso JAIIIIIT Bnepuie Oyino ocBO€HO B
1956 poui Ha JIeHIHrpaACbKOMY 3aBO/II IIAPYBATHUX IJIACTHKIB.

IHNUTAHHA I CAMOIIEPEBIPKHA

o Take mactmaca? I3 IKHX KOMIIOHEHTIB BOHA CKJIa1a€ThCs?

Sxi1 moniMepHi pyJIOHHI MaTepiain 3aCTOCOBYIOTh JJIS MOKPUTTS M1JJIOTH?
[o € cknomnacTukom? SIK1 € CKIIOIIACTUKH?

SIk1 BU 3HA€TE BUIU OMOPSAKYBAIBHUX MOJIIMEPHUX MaTepialiB?

SIKi1 € moroHaXkHi MoJIMEpHi MaTepianu’?

SAxi OCHOBHI BJIACTHBOCTI XapakTepHl s OyHIiBeJIbHUX BHPOOIB 13
riacTmac?

SIK1 ICHYIOTh METOAM NepepoOKH MIacTMac y BUpoOu?

8. Hapenith mpuxiaau OymiBeIbHUX MaTepialiB, sIKI OJEP>KYIOTh Ha OCHOBI
MOTIMEPiB: JUIS MIAJIOT; JUIS OTMOPSJKYBAJIBHUX CTIiH; JUIi BUPOOHHUIITBA
CaHITapHO-TEXHIYHOTO 00JIaIHAHHS 1 TPYO.

TECTI/I®

alTe BUINOBI/II HA NUTAHHA TECTIB

SabhowdE

~

XI11. 1. (cuposurna)

I. Jo monimMepu3aniitHuX moJiMepiB BITHOCATHCS:
1) momiamin; 2) mosieTusneH; 3) eNOKCUIHUN moiMep; 4) moiedip.
I1. 1o momkoHAEHCAIIMHUX MTOJIIMEPIB BiTHOCATHCS:
1) nonimeTundeHo; 2) nojieTnsicH; 3) NOMBIHUIXJIOPU T, 4) MOMIMPOIIJICH.
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1. /To TepMomnIacTUYHUX MJIACTMAC BITHOCSTHCS:
1) moNiBIHIIXJIOPUIHUH JTIHOIEYM;
2) CKIIOTEKCTOJIIT;
3) mimopa;
4) nepeBHOIIAPYBATI IJIACTHKH.
IV. Jlo TepMOpeakTUBHUX TJIaCTMAC BITHOCSITHCS:
1) Bopcoutig;
2) TMOMiBIHUTXJIOPUIHUH JTIHOIEYM;
3) CKIIOIIACTHKU;
4) ,IlaBinoin”.
V. Mactuka ,,[301” BUTOTOBISIETHCS HA OCHOBI:
1) OiTyMHO-B’sS)Ky401 pSUOBHHHU;
2) KayuyKy;
3) MOMIBIHUIXIIOPHUY;
4) ermoKCHIHOI CMOJIH.
VI. /s noinieHHs MILHOCTI y MJIaCTMacy BBOJSITh:
1) xamdopy; 2) kpeiiay; 3) cTeapaT Kajbllito; 4) piake CKIO.
VII. B sixocTi HanmoBHIOBayYa B IJIACTMACY BBOJISITH:
1) Tanbk; 2) nubytundranat; 3) creapat 6apito; 4) 60pHa KUCIIOTA.
VIII. OcHOBHUM MOJIMEPOM B CKJIOIIIACTHKAX €:
1) moNiBIHUIXJIOPHI;
2) HOJiBIHIIAIICTAT;
3) enokcuaHO-(PEHOIbHA CMOJIA;
4) moJiCTUPOI.
[X. ITaneni ,,[lomipopm” BUTOTOBISIIOTS 13:

1) momicTrupoy; 2) MOMiBIHUIXJIOPUIY; 3) SHOKCHIHOT CMOJIH; 4) Kay4yKy.

X. JI71s1 BATOTOBJICHHS JTIHKPYCTY BUKOPUCTOBYIOTH:
1) momicTrpod; 2) MOMBIHIIXJIOPHUI; 3) €NOKCHIHA cMoJia; 4) KaydyK.

XIII. 2. (6upobruymeo)

I. PynonHni matepianu BUTOTOBJISIIOTh:
1) TUTTSAM ITi 1 THCKOM,
2) TepMOo(hOpMYyBaHHSIM;
3) BaJIbIFOBAHHSM;
4) npecyBaHHSIM.
II. ITnactmacoBi TpyOu BUTOTOBIISIOTD:
1) crmocoboM ekcTpy3ii;
2) KaJlaHAPyBaHHSM;
3) npecyBaHHsM;
4) BaIbIIOBAHHSIM.
I11. TToniBiHIIXTOPUIHUH JTIHOJIEYM BUTOTOBJISIFOTH:
1) kanaHIpyBaHHIM; 2) IPECYBAHHSIM;
3) UTTAM; 4) TepmoopMyBaHHSIM.
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IV. BuroroBnsitorb TEKCTOJIIT:
1) npecyBaHHsIM; 2) KalaHAPYBaHHAM; 3) €KCTPY3i€i0; 4) TUTTSM.
V. IlpodinsHi OyiBeNbH1 BUTPATH BUTOTOBIISIOTh:
1) muTTaM; 2) METOIOM eKCTpY3ii; 3) mpecyBaHHM; 4) BaIbIIFOBAaHHSIM.
VI. MeTo1oM JIUTTA OiJf THCKOM BUTOTOBJISIOTH:
1) ninoneym; 2) 130ILIEH;
3) muTKY TS maT0oTH; 4) TOJiCTUPOIIbHI O0JIUITIOBATBHI TUTHTKH.
VII. Bakyym-popMyBaHHSIM MOXHa BUTOTOBHUTH:
1) merai caHITapHO-TEXHIYHOT'O O0JIaTHAHHS;
2) TOJICTUPOJIbHI 00 IUIFOBAIbHI ITTUTKY;
3) KyMapHHOBI IUTMTKH JUTS IT1JIOTH;
4) mopoi3ou.
VIII. 15151 BUTOTOBJICHHS IEPEBOCTPYKKOBUX TUIUT BUKOPUCTOBYIOTh CIIOCIO:
1) nutTs; 2) mpecyBaHHs; 3) BaJbIIOBAaHHS, 4) eKCTpy3isl.
IX. Cioco6om rapsiaoro npecyBaHHs JUCTIB CKIIOMIMOHY 3 €[OKCUIHO-(DEHOJIbHUMU
CMOJIaMU BUTOTOBJISIFOTH:
1) CBAM;
2) CKIIOTEKCTOJIIT;
3) BopcoiH;
4) CKJIOILUTACTHKY 3 PyOJICHOTO BOJIOKHA.
X. B ekcTpyzaep Macy jisi BATOTOBJICHHS IJIACTMAC TOJIal0Th Y BUTJISIL. ..
1) rpanyn; 2) nopouiky; 3) piauHu; 4) BOJIOKOH.

XI111.3. (6racmusocmi)

I. I'panuilss MIHOCTI MOJIMEPOETOHIB NMPU CTUCKY CTAHOBUTB:
1) 60...120 MIIa;
2) 6...40 MTIla;
3) 120...180 MIla;
4) 6...10 MI1a.
I1. [Tpu BUTOTOBIIEHH] MOJIBIHIIXJIOPUTHOTO JIIHOJIEYMY BUTpATa MOJIBIHUIXJIOPUITY
CTaHOBUTH:
1) 40...45 %; 2) 17...23 %;
3) 19....35 %; 4) 45....60 %.
[1I. CBAM noBuHEH MaTH T'PAaHULIO MILIHOCTI Ha CTUCK:
1) 200 MIIa; 2) 400 MI1a; 3) 40 MIla; 4) 1000 MI]a.
IV. KoHCTpyKIIiifHI MJIaCTMAacH MalOTh CEPEHIO TYCTUHY:
1) 1800...2600 xr/m>; 2) 1400...2000 kr/m>; 3) 900...1500 kr/m’,
V. IliHomIeKC Ma€ CepeHIO TYCTHUHY:
1) 30...50 kr/m*; 2) 300...500 xr/m’; 3) 1400...2000 kr/n’.
VI. I'panwuirio minHocTi Ha 3ruH 10 700 MIla mae:
1) cknorekcrouiT; 2) niHoneym; 3) CBAM; 4) nonimepOeToH.
VII. Cymimn 151 emoKCUAHOT miaioru ckiany 1 : 2 1 3,7 Mae enoKCUIHOI CMOJIU:
1) 2 yactunu; 2) 1 yactuny; 3) 3,7 4acTHH.
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VIIIL. TomiBiHiIXIOpHT HUH JTIHOJEYM 30€pIraloTh TP TeMITEpaTypi:
1) He mmxuiii Hixk 10 °C;
2) He pumuii Hix 10 °C;
3) He mae 3Ha4YCHHS;

4) Ipu 5° C.
[X. CKIIOMIaCTHKY TPOITYCKAIOTh CBITIIO:
1) He MPOITyCKaIOTh; 2) 10 90 %; 3) no 30 %.

X. KoedimieHT KOHCTPYKTHUBHOI SIKOCTI MJIACTMAC!
1) 1,2; 2) 0,02; 3) 0,6; 4) 5,0.

XI111. 4. (pozmipu)

I. HTupuHa NOIBIHIIXJIOPUAHOTO JIIHOJIEYMY MOXKE OYyTH:
1) 2000 mm; 2) 200 mm; 3) 3500 mm; 4) 800 mm.
I1. KymapuHOBI IJIUTKU JUTS M1AJIOTH MAaIOTh PO3MIpPH:
1) 30 x 30 mmM;
2) 300 x 300 mm;
3) 600 x 600 mwm;
4) 60 x 60 mm.
I1I. JlepeBHOIIapyBaTi MJIACTUKUA MAIOTh JOBXKHUHY:
1) 1o 6000 mm; 2) 1o 600 mm; 3) 1o 1200 mm; 4) 10 7000 M.
IV. CKI0TEKCTONIT Ma€e MUPUHY:
1) me 6inbme 600 Mwm;
2) e menme 600 mwm;
3) ne menme 1200 mm;
4) 2000 mm.
V. IlanepoBomiapyBaTuii MIIaCTUK BUTOTOBJISIFOTH TOBIIUHOIO:
1) 1...3 mm; 2) 10...30 mm; 3) 1...6 mm; 4) 4...8 mm.
VI. JlepeBoCTpy»KOBI1 INIUTA BUTOTOBJISIIOTh TOBILIUHOKO:
1) 100...250 mm; 2) 10...25 mm; 3) 1...2,5 mm.
VII. IomicTuposibHi 0OIUIIOBAIBbHI INIMTKH BUTOTOBJISIOTH PO3MIPAMU:
1) 150 x 150 mm;
2) 15 x 15 mm;
3) 400 x 400 mm.
VIII. I'epHiT BUMycKarOTh JiaMETPOM:
1) 30 mm; 2) 40 mm; 3) 80 mm; 4) 100 mm.
[X. [TonieTuneHoB1 TpyOH BUTOTOBIISIOTH J1aMETPOM:
1) 60...300 mm;
2) 6...15 Mm;
3) 6...150 mm.
X. JIIHKpYCT BUTOTOBJISIFOTH JI0BKHHOIO:
NHi12m;, 2)5wm; 3)50m;  4)40 m.
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XI11. 5. ( zacmocysarirst)

I. Inst o6nuiroBaHHs CTiH B 1a00paTopii 3 BUCOKOIO TEMIIEPATypOIO MPOLIECIB 1
arpeCUBHUM BILUIMBOM HEOOX1JTHO 3aCTOCYBATH:
1) ¢peHOTITOBI IINTKH,
2) TOJTiCTUPOIIBHI TUTUTKHY;
3) JHKPYCT.
II. SIxmo B 1mexy BOJIOTHUH PEXUM 1 MiABUINEHI HABAHTAXCHHS, JUIS BJIAIITYBaHHS
T1JTOTH HEOOX1THO 3aCTOCYBATH MTOKPUTT 3:
1) nosiBiHigaIEeTATY;
2) TOJIIMEPIIEMEHTY,
3) 1oJiBIHUIXJIOPUIHOTO JTIHOJICYMY.
I11. BuGepiTh MaTepial AJig BIAMITYBaHHS MIJUIOTH Y )KUTIOBOMY OYJIUHKY:
1) moNiBIHIIXJIOPUIHUI JTIHOICYM;
2) KyMapHHOBI TUTUTKH; 3
3) nosimMepOeToH;
4) noJICTUPOJIbHI TUTUTKH.
IV. Jlng o6nuiroBaHHS CTIH Ha KyXH1 3aCTOCOBYIOThCS:
1) KyMapHWHOBI IUTUTKH,
2) MOMiCTUPOJIBbHI TUTUTKH;
3) miHOICYM;
4) MoJIIeTUIICHOBI TUTIBKH.
V. Jlyig onopsKEHHs CTel B Kiy0l MO>KHA 3aCTOCYBATH:
1) manemi ,,ITomidopm™; 2) miHkpyct; 3) miHoneyMm; 4) GpeHOIITOBI ITUTKH.
V1. Jlns repMeTH3aliii CTUKIB 30BHIIITHIX CTIHOBUX IaHEJICH 3aCTOCOBYIOT:
1) miuoneywm; 2) ,,[3ompen’; 3) mopoizon; 4) maBiHOI.
VII. I'epBOsIEeHT MOKHa 3aCTOCOBYBATH JUJIs:
1) repmeTn3arii; 2) Temnoizonsiii; 3) 0OJULIOBaHHS CTIH.
VIII. [1y1s1 onopsiipKyrourMX KOHCTPYKITIA MOKHA 3aCTOCYBATH:
1) repBanenr; 2) miakpyct; 3) CBAM; 4) , Ilomidpopm™.
IX. JIs1s BUTOTOBJICHHSI CTIHOBOT MTaHEJ1 BUKOPUCTOBYIOT:
1) ckiioTekcToniT; 2) BOpCOiH; 3) auKaineH; 4) JiHOJIEeyM.
X. JIepeBOCTPYKKOBI IUIUTH 3aCTOCOBYIOTh JIJISL:
1) oOnuIOBaHHS IBEPE;
2) ynamtyBaHHs MOKPIBIIi;
3) Tiapoi30sIii.
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Tema 14. TEILUIOI3OJIALIIMHI TA AKYCTHYHI MATEPIAJIH 1
BUHPOBH

& 141 BUIN 1 BJACTUBOCTI TEILIOI3OJIALINHUX MATEPIAJIIB,
IX KIIACU®IKAILIA

TennoizonsaifHUMA  HAa3UBAIOThCSA OYyMIBEIbHI MaTepiadu IS  TEIIOBOi
1307141111 OrOPOJKYBAJbHUX  KOHCTPYKIIIA  OyjaiBelb, IPOMHUCIOBOTO  Ta
CHEepPreTUYHOro oOyagHaHHsA W TpyOompoBoaiB. Ili Marepiasii TOBHHHI MaTu
TerIonpoBiaHIcTh He Buly Hik 0,18 B1/(M-K) Ta cepenHio mibHICTh HE OUIBII SK
600 kr/m’.

EdexTtnBHEe BUKOpUCTAaHHS TEIUIOI3OJAIIMHUX MaTepianiB y OYyIiBHULTBI —
OJIMH 3 HaBa)XJMBIIIMX HAOpPSIMIB TEXHIYHOro mporpecy. [is BHUroOTOBIECHHS
TEIUIO130JIALIITHUX MaTepianiB Butpara nanusa B 10...11, a Tpynomictkicts y 20...25
pa3iB HIKYI MOPIBHSHO 13 B3a€EMO3aMiHIOBAHOIO 3a TEIUIOBHM OIMOPOM KUIBKICTIO
TJIMHSHOI 1IETJIM, a Maca roToBOi MpoayKilii Maixe B 20 pa3iB MeHIIa. Y TOMU ke 4ac
3a TEIJIOBUM OIOPOM, HAIpPHKJIaJ, MIHEPAJIOBATHUM YTEIUIIOBAY 3aBTOBIIKA | cM
3aMIHIOE LEMISIHY KJaaky 3aBToBIIKM 10...12 cM, a kepamM3uTOOETOH — 3aBTOBIIKU
5..7 cMm. BukopucTaHHS TEIUIOI30JALIIMHUX MAaTepiajiB Jla€ 3MOTY BHUTOTOBIISITH
CTIHOBI TaHeN Ta KOHCTPYKIII MOKPHUTTIB, SIKI 3HIXKYIOTh MaTepiaJOMICTKICTh Ta
Macy OyaiBeb.

[Ile egexTuBHIIIE 3aCTOCOBYIOTH iX y XOJIOAUIBHIN TEXHIIl, OCKUIBKH BAPTICTh
OJMHMII XoJioay NpuOau3Ho B 20 pa3iB BHUILlA, HIXK BapTICTh BIJAMOBIAHOI OJUHUIIL
TEIJIOTH.

["'0JTOBHMM MOKa3HUKOM TEILIOI30JIAMIMHUX MaTepialdiB € TEIIONPOBIIHICTD A ,
3a 3HAYEHHSM SKO1 1X MOUIAIOTH HA TPH KJIacH:

kinac A — manoreruionposiani | < 0,058 Br/( M-K)];

knac b — cepennporemnonposiani | = 0,058...0,116 Br/( Mm-K)]

knac B — migsumenoi Teronposignocti | <0,180 Br/(m-K)].

3axucHa KOHCTPYKIIisl, KOJIM Kpi3hb HEi MPOXOJUThH TEIJIOBUH MOTIK, YNHUTH
ocTaHHbOMY ormip. Lleit omip XapakTepu3yeThCsS BEIMYMHOIO, SKa HA3UBAETHCSA
OIOPOM TerlIonepeaaBanHio: Ro=1/1.

Bu3HaunTH TEIIONPOBIIHICTG MOXKHA Ha CHEIIJIbHUX CTEHAAaX, aje Iie He
3aBXKIU BIAETHCS 3poOUTH. TOMy TEIUIO130MAIIMHI MaTepiaan Kiacu(ikyroTh 3a
CEepeHBOI0  NIUIBHICTIO, sSKa Jla€ JoJlaTHE HAaOJWI)KEHE  YSABICHHS  IIPO
TEIUIONMPOBIIHICTS. 32 MM MOKA3HUKOM MATEpiailH MOLIIOTE Ha Mapkd, Kr/m°: OJI
(ocobmmBo nerki) — 15, 25, 35, 50, 75, 100; JI (merki) — 125, 150, 175, 200, 250, 300;
T (Baxki) — 400, 450, 500, 600.

HaOnuxeHicTh  TEIJIONPOBITHOCTI  MaTepialdy, OI[IHIOBAHOI  CEpPEIHbHOIO
HIUTHHICTIO, 10 MIMCHOI TOSICHIOETHCS BIUTMBOM XIMIYHOTO CKJIaAy, MOJIEKYJISIPHOL
OyZOBU Ta XapakTepy MOPUCTOCTI. 3a PEIITH HE3MIHHUX yMOB TEIJIOTPOBITHICTH
MaTepianaiB KpucTaaiuyHoi OyJoBH BHUIlA, HIX aMOpdHOi unu mimaHoi. Tak,
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TEIUIONPOBITHICTH OKPEMOro KpHUCTaja KBapiy craHoButh 7..8 Bt/(M-K),
Oy/IBEIBLHOTO CKJIa 3 aMOP(HOIO CTPYKTYPOIO — y cepearabomy 0,76 Bt/(M-K).

I3 marepiamiB, sSki MalOTh OJHAKOBY 3arajibHy TMOPUCTICTh, BHUIIUMA OIIIp
TEIUIONEPEJaBaHHIO YWHATH Ti, B SIKUX TOPH 3aKpHUTi, cepuyHi aiaMeTpoM
0,1...2,0 mMm. IloBiTpsi, IO MICTUTBCA Yy TaKMX TMOpax, MPaKTUYHO HEPyXOMe W
MOKa3y€e HaWMEHIy 3 ycix martepianiB TerutonpoBiaaicTs 0,023 Bt/(M-K). fxi 6 He
CTBOPIOBAJIUCS TEIJIOI30JSIINHI MaTepiaid, OCHOBHE 3aBIaHHSI MpPH LbOMY —
HAOJIM3UTHUCS 10 HABEJIEHOTO 3HAYCHHS.

Kpy1mHi, 0co6a1BO CIlOydeH1 MK COOOI0 MOPH, 3YMOBIIIOIOTH MEPEMIIICHHS
MOBITPs, HACTIJKOM YOr0 € KOHBEKIIIMHE MepelaBaHHsS TeIIOTH, TOOTO IO CYTI
MOBITPS MEPETBOPIOETHCS 3 TEILJIO 130JI5ITOPA HA TEIIOHOCIH. 3BIJICM MeTa CTBOPEHHS
MaTtepiaixy — oJepaThH BUCOKO — M apiOHOmopucTHil Jierkuil matepiai. [Ipu npomy
MDKIIOPOBHIA TIPOCTIp — “Kapkac” — Ma€e yTBOPIOBATUCS PEYOBHMHOIO aMOPGHOIO, a HE
KPUCTAIIYHOIO.

[TopucTticTh TEMIOI30IAUIMHUX MaTrepianiB, K HpaBwiio, Buma Hix 50 %, a
JIesiKl MaTepialid, HalpuKIIal Hi3APpIoBaTi iacTMacu, MaroTh mopucticts 90...98 %.

BogonacuueHnHs 1 0coOIMBO 3aMep3aHHs BOAM B TIOpax Marepiary Ipu3BOIUTH
70 PI3KOTO 30UIBIIEHHS TEIUIONPOBITHOCTI, OCKUIBKM TEIUIONPOBIAHICTG BOJU
npubau3Ho B 25, a meoay B 100 paziB Bulll, HDK TMOBITPA. 3 1i€l MPUYUHU
TETJIO130JISAIIMHU 11ap TOTPIOHO 000B’A3KOBO 3aXUIIATH Bijl 3BOJIOKEHHS.

4 14.2 OPTAHIYHI IEHJIOBOJIS[IIIFIHI MATEPIAJIN.
TEIVIOI3OJIAIIMHI ITVNTACTMACH

Opraniydi TEmI0130/A11HHI MaTepiadu MOAUISIOTh Ha JBa BUAM: HA OCHOBI
OpraHIYHOi POCIMHHOI Ta TBAPUHHOI CHPOBHHHM 1 HA OCHOBI CUHTETHYHHUX PEUYOBHUH.

Tennoi30AL1iHI MaTepiany Ha OCHOBI OPraHIYHOI CUPOBUHHM BUTOTOBIISIIOTH
13 IepeBUHU, TOp(y, pI3HUX POCIUH, MIEPCTI TBAPHUH.

llepesosonoknucmi  naumu  BUTOTOBJISIIOTH 13 BIAXOMIB  JIGPEBUHU 1
CUTCHKOTOCTIONAPCHKUX  BIAXOMIB (CTEOEN COJIOMHU, KYKYPYI3H, COHSIIHHKY,
PUCOBOI COJNOMHM, OYepeTy TOIIO). IX MOAPIOHIOTh, MENOTh, IMPOCOYYIOTH
3B’s13y10unM, (OpPMYIOTh, CyllaTh. J[epeBOBOJIOKHUCTI IIUTH (OprajiT) MaroTh
noxkuny 1200..2700 mMm, mmpury 1200...1700 i toBmmny 8...25 mM. OcHOBHI
XapaKTePUCTUKH: P = 150...350 kr/m°, A = 0,047...0,08 Br/(m'K). 3acTOCOBYIOTH ¥
OYIIBHUIITBI U1 TEIUIO- 1 3BYKO130JIs1111 OyI1BEIIb.

@Di0poMITOBI MJIUTH BUTOTOBJISIOTH MPECYBAaHHSAM CyMIlIl JI€PEBHOI MIEPCTI 1
nieMeHTHoro Ticta. JlosxkuHa rumt — 2400 1 3000 MM, mmpura 600...1200, ToBHTMHA
— 30..150 MM; pm = 250..500 xr/m’, A = 0,08..0,1 Br/(m'K). 3acrocoByroun
¢bi16pomit, Tpeba BpaxoByBaTH, 1m0 npu W >35 % B yMoBax eKcIuIyarallii BiH MOXe
MOIIKO/KYBATUCS JOMOBHM TpuOOM, TOMY HOTO TMOTPIOHO 3aXWIaTH Tij
3BOJIOKCHHS.

Apb6onim BUTOTOBJSIIOTH 13 CyMIIIl POCIMHHOI CUPOBMHM (IIENH, TUPCH,
COJIOM’STHOT 1 OYEpEeTSAHOI CIYKHM, KOCTPHIl, COHSUIHUKOBOIO JYIINHUHHS), BOJIU Ta
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MOPTIAHALEMEHTY; pm = 500 xr/m, A =0,1...0,16 Br/(M'K). Ap6oxir i ¢ibpomir
BUKOPHUCTOBYIOTD JIJISl CTiH, IEPETOPOJIOK, TOKPUTTIB 1 IEPEKPHUTTIB.

KoMHIIIUTOBI TUIUTH BUTOTOBISIOTH 3 OYEPETy, MPECYIOUM 1 MPOIIMBAIOYU
IPOTOM OuepeTsiHi cTeOmuan; pn =150...250 kr/m°. A =0,046...0,090 Br/(m-K). IIpu
3aCTOCYBaHHI CJIiJ1 00epiratu BiJ] 3BOJIOKEHHS, OIITYKaTyPIOBaTH.

Topg 'ani naumu BUTOTOBIAIOTH MPECYBAaHHSAM MacH MOJIOAOTO Topdy y
MeTaneBux Gopmax; pm= 170...220 kr/m’, A = 0,058...0,064 Br/(m'K).

byoigenvny noscms BUPOONSIIOTH 13 HHM3BKHX COPTIB IIEPCTI TBapUH 3
N00aBKOIO POCIMHHHUX BOJIOKOH, KpOXMallbHOTO KielcTepy. 1I[o6 yHUKHYTH TOSBH
MOJIi, TMOBCTh TNpocouyloTb 3 % po3unHoM @ropuay Harpilo. OCHOBHI
XapaKTePUCTUKH: pm = 150 xr/m®, A = 0,006 Br/(M'K). JIOBXKHHA MOJOTHHI —
1000...2000, mmpuna — 500...2000 MM. 3aCTOCOBYIOTH JUIsl TEIJIO- 1 3BYKO130JIALIIT
CTIH, CT€JIb, BIKOHHHX Ta ABEPHUX KOPOOOK.

Tennoi3zoMiiHI TIACTMACH XapaKTEPU3YIOThCS YK€ HU3BKOIO HIUIBHICTIO 1
MaJIoko TCHJ’IOHpOBlI[HlCTIO iX MOAUISIFOT, HAa TiHO- 1 ToporuiacTH. IliHommacTh

MalOTh TOpHU, fKI HE 3 €IHYIOThCS MIDK CO0O0I0, a TOpOIJIacTH — IMOpH, SKi
3’€THYIOTHCSI MK COOOIO.
Ilinononicmupon — Olna TBepjJa IlHA, BUTOTOBJEHA 3 TMOJICTUPOIY 1

OPOYTBOPIOBAYA; P =25...40 kr/M°, & =0,05 Br/(m*K). IIp BHKOpHCTAHHI MOTPiOHO
BpPaxOBYBATH I11JIBUILICHY 3aHMHUCTICTb.

Ilinononigininxnopuo — >KOBTa TBEpHAa IMiHA, SIKYy BHUTOTOBJISIIOTH HAa OCHOBI
MOMBIHIIXIOPUIY; pm = 95...195 kr/M°, A = 0,06 Br/(M-K).

Ilinononiypeman — cIlydeHa IJlJacTMaca Ha OCHOBI CKJIQJIHOI IMOJIMEpPHOI
KOMIIO3HIIT; pm= 50...60 xr/a’, A =0,04 Br/(m°K).

Minopa — 6ina TBepJa MiHAa Ha OCHOBI C€YOBHMHHO-(POpPMaibAETITHOT CMOJIH;
pm= 40...60 xr/m*, X =0,06 Br/(m-K).

CminbHukoniacmu BHUTOTOBISIIOTH 3 PI3HUX JUCTOBHX MarepianiB (marmip,
TKaHWHA, CKJIOTKAaHWHA Ta 1H.), SKI TPOCOYYIOTh CHHTETUYHUMHU IMOJIMEpaMH 1

CKJIEIOIOTH y BUTJISIII O KOJIMHIX CTUIbHUKIB; pm = 30...100 KT/MS,
A =0,046...0,058 Bt/(Mm-K).

4 14.3 BAKOPUCTAHHSA MICIIEBOI CUPOBUHMU TA BIJIXO/IB
BUPOBHULTBA JJISA BUT'OTOBJIEHHA TEIVIOI3BOJAINIMHUX
MATEPIAJIIB

Tennoi3oA1iifHI MaTepiaayd Ha OCHOBI OPTraHIYHOI CUPOBUHU BUTOTOBIISIOTH
13 IepeBUHH, TOPQY, pI3HUX POCIHH, IIEPCTI TBAPHUH.

lepesosonoknucmi  naumu  BUTOTOBJISIIOTH 13  BIAXOMIB  JIGPEBUHU 1
CUIbCHKOTOCTIOAAPCHKUX BIAXOAIB (CTEOEN COJOMHU, KYKYpyHI3H, COHSAILIHUKY,
PUCOBOI COJIOMM, O4YEpeTy TOIIO). IX MOAPIOHIOITh, METIOTh, IPOCOUYYIOThH
3B’s3yI0UnM, (OpPMYIOTh, CyIaTh. J[epeBOBOJIOKHUCTI IIUTH (OprajiT) MaroTh
nosxuny 1200...2700 mm, mupuny 1200...1700 1 toBmuny 8...25 MMm. OCHOBHI
XapaKTePUCTHKIL: P = 150...350 kr/m®, A = 0,047...0,08 Br/(M-K). 3acTOCOBYIOTH ¥
OyIIBHUIITBI JJIs TEIUJIO- 1 3BYKO130JIs1111 OyA1BEIb.
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Dibponimosi naumu BUTOTOBIISIIOTH IMPECYBAHHSIM CYyMIIl AEPEBHOI MIEPCTI 1
EMEHTHOTO TicTa. pm =250...500 xr/m°, A = 0,08..0,1 Br/(m'K). 3acrocoByroun
¢b16pomiT, Tpeba BpaxoByBatH, 1o npu W > 35 % B yMoBax eKciulyaTallii BiH MOXe
MOIIKO/KYBAaTUCS  JIOMOBHM TpuOOM, TOMY MOro TOTpiOHO 3axuIaTd I
3BOJIOKCHHSI.

Apbonim BUTOTOBIAIOTH 13 CyMIIlll POCIMHHOI CHPOBHHHU (ILETH, THUPCH,
COJIOM SIHOT 1 OYEPETSIHOi CIYKH, KOCTPHIIl, COHSIIHUKOBOTO IYIITUHHS), BOJIU Ta
MOPTNAH/IEMEHTY; pm = 500 kr/m°, A =0,1...0,16 Br/(M-K). ApGomit i hibposir
BUKOPHUCTOBYIOTH JIJISl CTiH, IEPETOPOIOK, TOKPUTTIB 1 IEPEKPUTTIB.

Komuwumosi naumu BUTOTOBISIIOTH 3 OYEPETY, MPECYIOYU 1 MPOIIMBAIOYH
JPOTOM OUEPeTsHI CTEOIHHI; pm = 150...250 kr/v’. A = 0,046...0,090 Br/(m-K). ITpu
3aCTOCYBaHHI CJiiJ1 00epiraTtu Bij 3BOJIOKEHHS, OIITYKAaTypIOBATH.

Topgh’sani naumu BUTOTOBIISIOTH TPECYBAHHSIM MacH MOJOJ0To Topdy y
MeTateBHX GopMax; pm = 170...220 xr/m*, A = 0,058...0,064 B1/(MK).

byodisenvny noecms BHPOONAIOTH 13 HHU3BKMX COpTIB WIEPCTI TBapuH 3
N00aBKOIO POCIMHHUX BOJIOKOH, KPOXMaJIbHOTO Kierncrepy. 1100 yHUKHYTH MOSBU
MOJIi, TOBCTh MpocouyloTh 3 % poszumHoMm Qropuny Harpito. OcCHOBHI
XapaKTePUCTHKIL: pm = 150 kr/m’, A = 0,006 Br/(MmK). 3aCTOCOBYIOTB IS TEIUIO- i
3BYKO130JIA1I11 CTiH, CTEJb, BIKOHHUX Ta ABEPHUX KOPOOOK.

4 14.4 HEOPTAHIYHI TEILJIOI3OJIALIMAHI MATEPIAJIA

Heopraniuni, Temnoi3oisidHI Marepiaid BHUTOTOBJISIIOTh HaldacTtiiie Ha
OCHOBI TPCHKUX TOPI.

Minepanvny eamy BUPOOJIAIOTH 13 BalHAKY, JAOJOMITY, MEPreio, 0a3zanbTy i
nuiaky. TeXHOJoriss BApOOHUIITBA BATH CKIIAJIAE€THCA 3 TAKUX Omeparliii: BuaoOyBaHHS
1 TOApIOHEHHA CHUPOBHUHH, OJEpP’KaHHS CHJIIKATHOTO pO3IUIaBy B Ie4ax IpH
temnepatypi 1300...1400 °C 1 TOHKMX BOJIOKOH AyTTHOBUM a0O0O BIIIEHTPOBUM
croco06om; popMyBaHHs BUPOO1B.

Mapxku MiHepalbHOI BaTH 3a cepeaHboro mImbHIicTIO — 75, 100, 125, 150,
A =0,04...0,05 B1/(m*K).

3 MiHepaJIbHOI BaTH BUTOTOBIISIIOTH MATU — PYJIOHHUI Martepiai i3 mapy BaTH,
PO3MIIIIEHOTO MDK JBOMa IapaMud  OITyMI30BaHOTO Tamnepy, CKIOTKaHUHU
(puc. 14.4.1). Matu npomMBarOTh TOHKUM JPOTOM ab0 CypOBOIO HUTKOIO. JIOBKMHA
MmartiB 10 5000, mmpuna — 1000, ToBmumua — 40...100 mwm.

[IpocoyeHHsIM, TIpEeCyBaHHSIM Ta TEIJIOBOIO OOPOOKOIO MiHEpabHOI BaTH 3
CUHTETUYHUMH a00 OITYMHHMMH 3B’A3yIOUMMH BUTOTOBJISIIOTH MIHEPATOBATHI TIUTH.
OCHOBHI XapaKTepHCTHKH: py = 100...140 xr/m°, A = 0,05...0,135 Br/(m°K).

J1ist 1305141111 TPyOOIIPOBO/TIB BUTOTOBIISIIOTH MIHEPATIOBATHI CETMEHTH.
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Puc. 14.4.1 BupoOu 13
MiHEpaJbHOI BaTHU: MaTH,
TUTATH.

Cknosama — matepial 13 CKISHUX BOJIOKOH. CHpoBMHA — CKJISIHME O1f abo
MiCOK, KaJbIIMHOBaHA cofa 1 cynbdat Hatpito. CKIOBOJIOKHO OACPKYIOTh JYTTHOBHM
crocoboM, BIAIEHTPOBHUM a00 BUTATYBAaHHSM BOJIOKOH Ha OapabGaHax uyepes
i’ epr. OCHOBHI XapaKTEePUCTHKHL: Py = 75...125 kr/m*, A = 0,04...0,05 Br/(m-K).

Ilinockno (Hi3aproBare ckio) (puc. 14.4.2) BUpoOIsI0TH 13 CKII00010 a00 CHUpPO-
BUHHHMX MaTepialliB, 110 BHUKOPUCTOBYIOTH J/JiI BHUIOTOBJICHHS BIKOHHOI'O CKJA.
["a3oTBOpIOBAaY — IMOMEJICHUN BalHIK, KOKC, AHTPALUT — CIy4y€ Macy IiJ 4ac
HarpiBaHHs y medax npu temrepatypi 900 °C, sxa mpu OXOJOHKEHHI TBEpIHE.

OcHoBHI XapaKTEPUCTHUKHU: IT=80...95 %, pm= 200...600 xr/nm’,
A =0,06...0,14 Bt/(m*K). [TiHOCKII0 10OpEe 00p0OIIsL€ThCA, HE TOPUTDH, HE THUE, BOJIO- 1
Mopo3ocTiiike. Hemomik — KpUXKICTh. 3acTOCOBYIOTh [JIsi YTEIUICHHS CTiH,

MEPEKPUTTIB, TMOKPIBEIb TPOMAJCHKUX Ta IMPOMHUCIOBUX OY/IiBENb, 130JSII1T
TEIJIOBUX YCTAHOBOK 1 MEPEXK.

Puc. 14.4.2 Bupobu i3
MMHOCKJIA: TUIUTH,
HIKAPJIYIIH.

Cnyuenuti nepnim OACPXKYIOTh 3 MPUPOJHOTO MEPIITY, 10 BUNATIOKTH Y
neJyax npu TeMITepaTypi 900...1200 °C; pm= 100...500 xr/m°,
A = 0,07...0,08 Bt/(M'K). BukopucToBy0Th SIK 3alOBHIOBad sl OITYMOIEPIITY,
CKJIOTIEPJIITY, TIICOMEPIITy, KePaMOIIEPIIITy, IEPIITOOETOHY.

Cnyuenuti 6epmukynim BUPOOJIAIOTh HATPIBaHHSIM MPUPOTHOTO BEPMHUKYIITY
10 Temmeparypu 1000...1100 °C. Cepeanst minbHicTs Bepmukyity 100...200 kr/m°, a
BHPOGiB 3 HHOro — 250...500 kr/™’, A = 0,05...0,11 Br/(M°K).

Azbecmomicmki mamepianuy — a30€CTOBI BOJOKHA, a30eCcTOBHM marip,
KapTOH, a30ecToBa TKaHWHA, JIO CKJIaIy SKUX BBOASATH KPOXMallb, Ka3eiH, KAOJiH.
BuroroBinsoTe a30€CTOMICTKI MaTepiaiu 13 CyMillli BOJIOKOH a30ecTy 3 J11aTOMITOM,
TpENesoM, BallHOM 1 MarHe31ajJbHUMU B’ SXKYYUMH.
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Aszbecmo3sypum BUTOTOBIIAIOTH 3 azbecty (15 %.) Ta MeneHOro A1aToMiTy 4u
tpenenny (85 %).  Ilopomok  a3Gecrosypury  Mae  pm= 500...800 kr/nm’,
A =0,09...0,2 Bt/(m-K).

Hbrosenv — azbecromaruesiaibHUl MaTepial, sSIKWM BUTOTOBIISIOTH y BHIJISAI
IUTUT, TIKApalylm 1 CErMEHTIB, NPU3HAYEHUX JUIS TEIJIOMOHTAXKHOI  130JIALIi;
pm< 350 xr/m’, A < 0,07 Br/(mK).

Cosenim BUTOTOBIIIIOTH 13 azbecty (15...20 %) 1 KayCTHYHOTO JOJIOMITY
(85...80 %) y Burmsimi IIMT, MKApaxyn i CETMEHTIB MPECYBaHHSIM TilpoMacH i
HACTYITHUM CYIIHHSM y TYHEIBHHX CYLIAPHSX; pm = 400 kr/m>, A < 0,08 Br/(M-K).
3aCcTOCOBYIOTh I TEIUIOI30JIAIIl EHEpreTHYHOr0 1 TeIIOBOro oOJaJHaHHS,
TpyOOIPOBO/IiB.

Bynxaunim oepXyroTh 13 MEJIEHOTO JA0JOMITY abo Tpeneny (65 %), rameHoro
BanHa (20...25 %) i posmymenoro asoecty (10...15 %). BindopmoBani BupoOH
3aMapioloTh B aBTOKJIABaxX, MICJA YOTO BUCYIIYIOTh Yy CYIIAPHSAX. 3aCTOCOBYIOThH
BYJIKAHITOBI BUPOOM [JIsl TEIIOI130JIALII MOBEPXOHb TPYyOOIPOBOIB 1 00JIaJHAHHS
pI3HOTO MPU3HAYECHHSI, TeMIepaTypa Akux He Oibia Hixk 600 °C.

4 145 AKYCTUYHI MATEPIAJIA

JInsi TIOTJIMHAHHS 1 3HIDKCHHS PIBHS 3BYKY BHKOPHCTOBYIOTh aKyCTHYHI
MaTepiaiu, K1 HOIUISI0Th Ha 3BYKO130JIS1MHI 1 3ByKONOTIMHAJIBHI.

3eykoizonayinuni  Marepiald  BHKOPUCTOBYIOTH  JJII  MIKIOBEPXOBUX
MPOIIAPKIB, y CTIHOBUX KOHCTPYKIISIX. BUTOTOBISIIOTH iX 13 CKJIOBOJIOKHHUCTHX,
MIHEPAJIOBATHUX, IEPEBOBOJIOKHUCTUX 1 CHHTETUYHUX TUJTUT.

3eykonoznunanwvhi Matepianu — e nepopoBaHi IIIUTH 13 a30€CTOIEMEHTY,
rincy. HaiG1ab1mn eexTuBHI MIINTH aKMITPaH 1 aKMIHIT.

Axmiepar BUTOTOBISIIOTH 13 MIHEPaJbHOI YM CKJISTHOI TPaHyJIbOBaHOI BaTH 1
KpOXMajto Ta OCHTOHITY Yy BUIIsAl TmTH po3mipamu 300%x300%20 mwm. JIumposa
NOBEPXHA Ma€ (PaKTypy TPILUIUH, SIKI IMITYIOTh IOBEPXHIO BAMHSIKY.

Axminim BUTOTOBJISIIOTH TaK €amo, SIK 1 akMirpaH, TUIbKH, 3 J00aBKOIO
KAOJIIHY.

[Ty akMmirpaH i1 aKMIHIT 3aCTOCOBYIOTh JUIsl JEKOPATHBHO-aKyCTHUYHOTO
OTOPSI/PKEHHSI CTeJb 1 CTIH TPOMAJCHKUX Ta aaMIHICTPATUBHUX OYJIBENIb 3
BIJIHOCHOIO BOJIOTICTIO 70 75 %.

4 14.6 CYUACHI TEILTOI3OJISIIAHI TA AKYCTHYHI MATEPIAJIA

B TenepimHiii yac oAHUMH 3 HAUTIOMIMPEHIIUX TETIO130JIAIIIMHIX MaTepialliB
€ IUIMTH 13 6a3anvmosoco abo oOiabazoeozo eonokna (puc. 14.6.1) pi3HuX
BupoOHUKiB. [IimbHicTs 130...180 KT/M° Bononornuaanag 3a 00’eMOM HE OUIbIIIE
1 %.Miunicts Ha po3puB He meHIe 15 Klla
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Puc. 14.6.1 I1nuTH 13 MiHEpaJbHUX
BOJIOKOH

Inumu i3 cknosonoxna (URSA) Po3mipu mumt: noxuaa 1250, mupura — 600,
toBmuHa — 50...120 Mmm. Cepegns uiiasHICT 13...16 KF/M3, Koe]iIieHT
terionpoBigHocTi 0,044...0,046 B1/(MK). ns Teruo- 1 3BYKOI30JIi  J1axiB,
MEPEKPUTTIB, EPETOPOOK, CTEIb.

Inumu i3 cxknosonokna ISOVER Posmipu mumr: goxuna 1220, mmpuHa —
560, TtoBmmua — 50, 100 wmwm. Cepemss wIIBHICTE 14 Kr/M>, KoedirmienT
teronpoBigHocTi 0,036 B1/(MK). 3acTtocyBaHHs — i TEIJIO130JIAL1l  J1axiB,
NEPEKPUTTIB, IEPETOPOAOK, CTEIb.

Ilnumu ,,Cunaknop” — 3BYKOI30JSILINHI TUIMTH BUTOTOBISIOTH 13 CYMIIIII
LIEMEHTa, BallHA, MICKY, AJIIOMIHIEBOI MyJpH, OapBHUKIB, BOAM, PIIKOrO CKia 1
no6aBok. Po3mipu mmt — 450x450%45(40); 400x400%40(45); 300x300x40(45).
Cepenns mupHICTE 350 kr/m’, Ry = 11 MITa. s 3BYKOI30JIAII1 CTIH 1 CTell B
CYXHUX TPUMIIICHHSIX.

Ilnumu PANLLROCK — HamiBTBEepAl IIJIMTH, BUTOTOBJIEHI Ha OCHOBI
MiHepanpHMX  posmiaBiB. Cepemmst  wimbHicTs 70 Kr/M°,  KoedimieHT
tertonpoBigHocTi 0,035...0,04 Bt/(M-K). Po3mipu mumt: 1000x500%50...150 mm.

JIist Tenoi30A1iiii 30BHIMIHIX 1 BHYTPIMIHIX CTiH. TpaHCTIOPTYIOTh 3aKPUTHM
cnocoOOM, 3axWINalo4d BIJ 3BOJIOKCHHS, ITOIIKO/PKEHHS B JIeKadld ITO3MIIIL.
30epiraloTb B 3aKpUTHUX, 3aXMILEHUX BIJl 3BOJIOKEHHS NPHUMIMICHHSIX Ha pPIBHIN
OCHOBI, BUCOTOIO JIO 2 M.

Inumu POLMIN — M'ski midTd, BUTOTOBJIEHI HA OCHOBI MiHEpaJbHUX
posmiaBiB. Cepexnst miiibHicTE 45 Kr/M°, Koedili€HT TeILIONPOBiAHOCTI
0,036...0,04 Bt/(M-K). Po3mipu mut: 1000x500%50...150 mm. 3acTocyBaHHS — 1St
aKyCTHUKU CTIH. TpaHCTIOPTYIOTh 3aKPUTHUM CITIOCOOOM, 3aXHINAIOYM BiJl 3BOJIOKCHHS,
MOIIKO/DKEHHS B JIe)Kadid Tmo3uiii. 30epiraroTb B 3aKPUTHUX, 3aXUIICHHUX BiJ
3BOJIOKCHHS IPUMIIICHHSIX HA PIBHIM OCHOBI, BUCOTOIO JI0 2 M.

Inumu ROCKMUR — nnuTy, BUTOTOBJICHI HA OCHOBI MiHEPAJbHUX PO3ILIABIB.
Cepennst uiiapHICTh S50 KF/M3, koediuient TeronposigHocti 0,036...0,04 Bt/(Mm-K).
Posmipu mut: 1000x500%40...120 Mm. {5 Ternoi3osiii CTiH.

Inumu SPODROCK — mniuTH, BUTOTOBJEHI Ha OCHOBI MIHEpaIbHUX
posmiaBiB. Cepeans mHiUbHICTH Outbine 110 KF/M3, KOE(]IIIEHT TEIIONPOBITHOCTI
0,042 Bt/(M-K). Posmipu tumt: 1000x500 x50...120 mMm. 3actocyBaHHS — IS
TETI0130JISIII1T CyMIIIEHUX JaxXiB.
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B BiTuM3HsHIN npakTuill OyIIBHUIITBA JJIs YTEIUICHHS (acajiB B OCHOBHOMY
BUKOPHUCTOBYIOTH ITIHOIIOJICTHPOJIBHI Ta MIHOMOJIYpeTaHOB1 yTerumoBadi. B
OCTaHHIN Yac MoYaJd BUKOPUCTOBYBATH TaKOXX yTEIUTIOBayl 13 CIIIHEHOI KapOOM1THOT
CMOJIH 1 CIITHEHOTO MOJIIETUJICHY.

Ilinononicmuposani naumu (puc. 14.6.2) BUKOPUCTOBYIOTh, B OCHOBHOMY, JIJISI
30BHIIIHBOTO YTEIUICHHS OYJIWHKIB, SIKI MAalOTh BHUCOTY HE OUIbIlEe JBOX MOBEPXIB,
Juis  OUIbII  BHUCOKMX OyAMHKIB Ha  YKpaiHi  JI0O3BOJIGHO  BUKOPUCTaHHS
MiHOMOICTUPOBAHOTO YTEIUVICHHS TITBKUA B CEPTHU(IKOBAHUX CHUCTEMaX, HANPHUKIAA
SHApansu”, ,Ilepe3ut”, ,,Aptucan” Ta iH. [linonomictupon (III1C) BUKOPUCTOBYIOTH
TaKOX B SKOCTI CEpPEIHBOrO IIapy B OYIIBEIbHUX OTOPOKYIOUHUX KOHCTPYKIIISIX.
[Tuty 13 THIC (ACTY b B.2.7-8-94. BigHOCSTBCS A0 rpyIu roprounx Marepiamis [1o
HaWOLTBIIOMY 3HAYEHHIO IIIJILHOCTI BOHU BHUITyCKaloThcs 4 mapok — 15,25,35 1 50.
TenmonpoBigHicTh Matepiany konmBaeTbes Big 0,037 Bt/m-K mo 0,044 Bt/m-K,
MinHIcTh Ha cTucK (mpu 10 % nedopmarrii) Big 0,05 MIla go 0,2 MIla B 3anexHOCTI
Bil MapKH, BOIOIOTJIMHAHHS CTaHOBUThL 10 4 % mo o00’emy (24 roaunn),
napornpoHukHicTs — 0,05 mr/mulla.

Puc. 14.6.2 [1nuTH 13 IiHOMOJIICTUPOITY

Opniero 3 Halikpamux Moau@dikaiiii MIHOMOJICTUPOJIBHOTO yTEIUIloBaYa €
excmpysitnui ninonoaicmupon (EIITIC), aKuii BATOTOBIISIETBCSI METOJIOM €KCTPY3ii 13
nosictupoity. Ilporiec ekcTpy3ii momicTupoiy 3abe3neuye OTpUMaHHS MaTepiany 3
TOMOT€HHOIO  CTPYKTYpOIO, sIKa XapaKTEepPU3YEThCS  BIJICYTHICTIO TpaHyd 1
MDK3EpHOBUX MycTOT. HizapioBara cTpykTypa wMatepiainy 3a0e3medye HHU3bKi
noka3zuuku BojgonormHanHg 0,012...0,014 % 3a 00’emoM, TEIJIOMPOBIAHICTE —
0,037...0,05 Br/m-K (npu +25 °C), mapo MpOHHUKHICTH 1 BUCOKI IMOKa3HUKHA MIITHOCTI
Ha ctuck 1o 0,85 MIla. JIoBropiuHICT MaTepially 3a JaHUMH HAyKOBHX
BUNPOOOBYBaHb cTaHOBUTH He MeHie 50 pokie. I[Huehicts mut EINIC B
3aIeXKHOCT] Big Mapku craHoBuTh 50...150 kr/M°, HiamasoH poGoUoi TeMmepaTypH —
Bix 50 °C po +80 °C. CopOuiiiHe BOJOMOTJIMHAHHSA MaTepialy HE TOBHUHHO
nepeBuuryBat 2% 3a 06’ eMOM.

VYremmoBaduli Ha OCHOBI CHIHEHUX KapOOMIAHMX CMOJI PEKOMEHIYEThCS
BUKOPHCTOBYBAaTH B TPHUIIAPOBUX OTOPOKYIOUMX KOHCTPYKIIisSX. Marepian
XapaKTepHU3y€eThCsl HU3bKOI TerutonpoBiaaicTio — 0,037...0,039 Bt/Mm*K, HeBenukoro
IAIBHICTIO — 110 25 KI/MS, €KOJIOTIYHICTIO, TEXHOJIOTTYHICTIO. Y TEIUII0OBA4l Ha OCHOBI
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CHIHEHHX KapOOMITHHUX CMOJI MOKYTh MaTH BUTJISJ 3aCHUIIKH, 3AJIMBOYHOT Macu abo
K TUIUT.

BupoOHUKIB yTeIuioBa4iB Ha OCHOBI CIIHEHHX KapOOMIJHHX CMOJ Ha
YKpailHCBKOMY PHMHKY OaraTo, aje 3a JAyMKOIO CIEIlialicTiB, HaWOULIbII sKiCHA
KapOOMiJHA TEIUIOI30JIAIIIs MpeICTaBlIeHa BUPOOaMH TOPTOBEIHHOI MapKH
,»Kapban3zon”.

Cmipodyp — TIUTH, BUTOTOBJIEHI 13 MIHOIUIACTY, MoJicTupoiy (puc. 14.6.3).
[InuTy MaroTh 3eneHuid koip. Po3mipu mut: nosxuaa — 1250, 2500, mupuna — 600,
toBmuHa — 20...200 mm. CepenHs muIbHICTE 25...45 KF/M3, KoedirieHT
teronposigHocTi 0,025...0,033 Bt/(Mm-K). R, =0,15...0,7 MIla. [{ns Terutoizomsiii
CTiH, MIJJIOT, CTElb, AaXiB, AOPIr, BIKOH, ABepeil. MokHa 30epiraTH MmiJl HAaKPUTTSM,
3axXUINaoun BiJ COHLA, Bif BorHio. I[lpu moBrorpuBanomy 30epiranti moTpiOHO
CKJIalyBaTH B 3aKPUTHX MPUMIIICHHSIX.

y 4
7y 4 Puc.14.6.3 Cripox
l . 0. poayp
AN | 4

Ilnumu i3 wmanenvHo20 60J0KHA — TUIATU BUTOTOBJICHI 13 IITaNEIbHOIO
BOJIOKHA, MPOCOYEHOTr0 (heHO0I0(hOpMaIbIALTIAHO CMOJIOK. Po3Mipu MIKT: TOBXKUHA
—1000...1500, mupura — 500...1500, ToBumaa — 30...80 Mm. CepenHs NIIIBHICT
35...200 kr/m’. 3aCTOCOBYIOTH JIJIsl BJIAIITYBAHHS TEIJIO130JI111i CTIH.

Punnim — wmatepian, SKUH CKIQJAEThCSA 13 PUCOBOI COJOMH 3 MOJIMEPHUM
3B’s3yfounM. Cepensi IimbHICTE 75...200 Kkr/m°, KOe(illieHT TerIonpoBigHOCT
0,14...0,39 Bt/(M‘K). R.; = 0,05...0,18 MIIa. /s BiamTyBaHHs TEIJIO130JIA1I11 CTiH,
MOKPIBJIi B MaJIOMIOBEPXOBOMY OY/IIBHHUIITBI.

MJIM—-nanens (puc. 14.6.4), mo yKpalHCHKOI MOBOK 3BYYUTH, 5K
»Monomitau# [liMm MailOyTHROT0” — 11€ TpUIIapOBa KOHCTPYKIIis, 110 CKIATAETHCS 3:
— mapy yTeIUTIoBaya, JBOX 3BAPHUX METAJIEBUX CITOK, BHYTPIIIHIX PO3IMIPOK, IIapy
[IEMEHTHOI MTyKaTypku. Bumyckatorecs naneni po3mipom 1200x3000 mwm.

Puc. 14.6.4. MJIM-naneni..
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Taka KOHCTpYKIIiSi BOJIOAIE PSAAOM TIepeBar: YHIKajdbHAa MIIHICTh 1
CEHCMOCTIMKICTh, 3aBISKH CBOIH JIeTKoCTi, OyauHOK 3 MJIM-maHene MoxkHa
OyIyBaTM Ha CHIIKUX TIpyHTax, B OOJOTHUCTIH MICIIEBOCTI, TEIUIOI30JMis (o
TEIUIO130JIAIIMHUX BlIacTUBOCTAX MJIM-manens piBHa 2,5-MeTpoBiii OeTOHHIN abo
1,5-MeTpoBifi CcTaHAApPTHIM IEMISIHIA CTiHI), XOpoIlla IIyMO- 1 3BYKOI130JIAIIi,
noxexHa cTidkicte (MJIM-nianeas IpOTUCTOITh IHTEHCUBHOMY JDKEPEITy MOJIyM's: —
IpU TOBLIMHI MITyKaTypku 50 MM 3 KOXXHOTO OOKy — 2 TOAWHU; — IPHU TOBLIMHI
mTykKatypku 80 MM 3 KOKHOTO OOKY - 4 rOAUHMU.

MIM-ITAHEJII — ne yHiBepcalibHI HECy4l €eMEHTH, SIKi 3aCTOCOBYIOTHCS JIJIst
CHOPY/UKEHHSI HECYYMX CTiH, MEPEKPHUTTIB, CXOMAIB, CKAaTHUX IOKpiBeNb. 3 HUX
OyAyr0Th MajoMOBEpXOBl 1 0araTonoBepxoBi LMUBUIbHI 1 TPOMUCIOBI OY/iBII Pi3HUX
KoHCTpyKuid. Ilpu OaratomoBepxoBoMy OYIIBHULTBI HEOOXIHE JOJATKOBE
apMyBaHHS U1 TOCWICHHS KOHCTpyKii. Ilpu TpagumiiiHoMy MOHOJITHO-
KapkacHoMy OyaiBHUITBI MJIM-maHeni BHUKOPUCTOBYIOTHCS JUIsl  3allOBHEHHS
30BHIIIHIX CTiH 1 MEPEropoioK. byIiBHUIITBO 3MIMCHIOETHCS 3T1IHO JIIFOUYUX MPABUII 1
Hopm JICTVY 1 IbH.

Ilinononiypemarn  Ha  CHOTOJHIIIHIA  JI€Hb  BBaXAalOTh  OJHUM 3
Halle(DEeKTUBHIIIMX YTEIUIIOBAYiB B  BITYM3HAHIM 1 3aKOPAOHHIA  IPaKTUII
OyIIBHUIITBA JSKYIOUM TEXHOJOTTYHOCTI. BorHe3axucti BiacTuBOCTI BUpoOiB 13 [IITY
3a0€3MeYyI0ThCS ATFOMOCHITIKATHOIO BOTHE3aXMCHOIO MITYKaTYpPKOIO 3 JOJAaBaHHIM
antunipexiB. Temnonposianicts BUpoOiB 13 [TV cknanae 6mmspko 0,035 Br/m-K 13
mineHicTIo Bix 35 g0 200 kr/m’.

@Dacaoui cucmemu.

[TomopoxxuaHHsI €HEProHOCIIB CTHUMYJIOE€ IIBUAKE 3pPOCTaHHS TMOTpeOU B
yTeIUIeHH]1 Oy IuHKIB. 3apa3 OyJIMHKH MOTPIOHO HE MPOCTO YTEIUIIOBATH, & POOUTH 11€
TakK, 00 TerI0130Aisa Oyna eeKTUBHOIO 1 30epirana CBOIO €(peKTUBHICTh SKOMOTa
noBiie. Meroa yTemieHHs OyJiBeidb 13 30BHIMIHBOI CTOPOHU CTIHHM SIBJISETHCS
HaWOLIbII  ONTUMAJBRHUM MO  3a0€3MEUCHHI0O HOPMaJIbHOTO  TEMIIepaTypHO-
BOJIOTICHOTO pEeXHUMY, SIK B caMmiii KOHCTpYKIii, Tak 1 B mpumimieHHi. Lleit meTon
SBJISIETbCSI HAWOLIBII  €(PEKTUBHHUM 3 TOYKA 30py €HEprozOepexeHHs, 1
KOHCTPYKTHUBHI PIlIEHHS (pacalHUX CUCTEM OCHOBaHI caMe Ha HbOMY.

OcHoBHI TUTK (hacaJHUX CUCTEM MOXKHA YMOBHO KJIacU(iKyBaTH SIK:

® IITYKaTypHI CUCTEMHU yTEIUICHS,;

e BCHTWJILOBaHI (hacaju;

e CBiTIIONPO30pi hacagHi CUCTEMHU

e iHmIi cucTeMu ( TPHOXIIAPOBI CUCTEMU, CaH/IBIU-TIAHEMI 1 T.]I.)

Benmunvosani ¢pacaoni cucmemu SBIAIOTHCS HAWOUIbII €PEKTUBHUMH 3 TOUKU
3opy  temnodizuku.  I[lepeBarm  BeHTWiIbOBaHMX  ¢acaliB  JO3BOJISIOTH
BUKOPUCTOBYBAaTH iX B pErioHaxX 3 HAMOUIBIIMMU mMepenagamMyd TeMmIepaTypH, 3
BHUCOKOIO BOJIOTICTIO, B TaKMX YMOBaX, JI¢ TpaAulliiiHi (acajaHi Marepiaid MalTh
30BCIM KOPOTKHH CTPOK CITYKOH.
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KoHCTpyKIlis cuCTEMH BUKOHAHA TaKUM YMHOM: Ha CTIHY OyIHWHKY KPIUTHCS
KapKacHa CHCTEMa 1 TEIUTOI3OJIALIMHMKA Iap, KOTPUH 3ajHIIace MOBITPSHUN 3a30p
3aBIIMPIIKH 2...2,5 cM, 3aKpUBaIOTh JE€KOPATUBHO-3aXHCHUM MOKPUTTAM. [loBiTps,
SKe TMOTPANUIO0 B BEHTWISALIWHUN MPOIIAPOK 32 PAXyHOK MOBITPSIHOTO HAMopy 1
PI3HUIIl BUCOT, Yepe3 BIAKPUTUN MPOCTIP BHU3Y CUCTEMH, BUHOCUTH JUGYy3HUH map i
JI03BOJIsIE 30epertu yTeruoBad cyxum. [lpu mpomy, y BHYTPILIHIX TPHUMIIIEHHSIX
OYJIMHKY MATPUMYETHCS ONTUMAIILHUM MIKpOKJIIMAT.

B sKkocti KapkaciB B CHUCTEMax BEHTHJIbOBaHUX (acajiB  MOXHa
BUKOPUCTOBYBAaTH PpI3HOMAaHITHI MaTepiajii: CTajb, aJlOMiHIM, JepeBo, ale
HaWOLIbIlIe BUKOPHUCTAHHS MAarOTh 3aji3HI BUpoOH. Kapkac ckiamaeTbest 3 KIJTBKOX
B32€MOIIOB I3aHUX METAJIEBUX €JIEMEHTIB: KPOHIITEHHIB, TOPU30HTAIILHUX HECYUUX
a00 BEpPTUKAIBHUX MIAOOIHIIOBAILHUX MNpo@dIiB. 3aXUCHO-ACKOPATUBHUI €KpaH
HaBIIIYIOTh HAa BEPTHKAJIbHI MIAOOMMUIOBaNbHI mpodim. Jnsg  cTBOpeHHS
BIJIMIOBIJTHOTO 3a30py MpOoQuIl 3aKpilVIeHI Ha TOPU30HTAIbHUX HECY4YUX, SKI 3a
JIOIOMOTOI0 KPOHIIITEHHIB TPUMAaIOTh BECh Kapkac Ha CTiHI a0o X 0e3 HHX, Taki
M100JMITIOBAIbHI CUCTEMHU HA3UBAIOTHCS G8EpMUKANbHUMY. 3aKPITUTIOIOYl JIeTal
N1700JUIIOBAIBHOI KOHCTPYKIIi 1 OOJNMIIOBaHHS IOBHHHI MaTH aHTHUKOPO3iilHE
MTOKPHUTTSI.

OOnuLIoBaNbHI MaTepiaid JJIsl BEHTHJIBOBAHUX CHCTEM AYXE€ PI3HOMAHITHI.
,CalluHr” — KOJIbOPOBI IIACTUKOBI a00 MeTajao IUIACTUKOBI MaHENl y BUIJISIIL
,»BarOHKM”’, 1110 KPIIUIATHCA A0 AEPEB’THUX a00 METalIeBUX PEHOK.

Iumepcmoyn (Mapmopox) — KONLOpOBUI OOJIUIIOBAJILHUN KaMiHb PO3MIpOM
100 x 600 mMm (kaM’siHa ,,BaroHKa’), sika HaBIIIYEThCS Ha CHEIlaJbHUM 3yOuacTuid
(MOHTa)XHUU TTPOP1isIb), IO, B CBOIO YEPTy, KPIMUTHCS A0 AEPEB’SIHUX peilok abo A0
MeTajeBUX MiJ KOHCTPYKIIH.

Emepnim — xonbOpoBl OOJMIIOBAJIbHI MaHENl 3 BOJOKHUCTOTO LieMEeHTY (0e3
a30ecTy) Ha JiepeB’siHii a00 MeTaneBid KOHCTPYKIII.

Ionianenan — KOJBOPOBI >KOPCTKI IMHOMOJIYPETAHOBI TMAaHENl, TOKPHTI
amroMiHieM 3aBTOBIIKK Bix 25 mo 50 mm. Illupumna — 500 MM, AoBkuHA — JI0
12 meTpiB. MOHTYIOThCS 32 IPUHIIUATIOM ,,BATOHKH .

I'panimokepamiunuii ¢pacad — HOBTOBIYHA Ta TMPECTUIKHA CHUCTEMA, IIIO
nependayae HaBIIYBaHHS IPAHITOKEPAMIYHMX ITUT Pi3HUX po3mipiB (Bix 30 x 30 cm
10 60 x 120 cM) Ha MeTasneBy MiJ KOHCTPYKIit0. Bara rpaHiTOKepaMiyHUX TUIUT BiJl
18 /M 110 24 KT/M°.

Petinobono — KOMIO3WTHA MaHEIb, IO CKJIAJA€TbCA 3 JBOX JHCTIB 3
QJIFOMIHIEBOTO CIUIaBy 3aBTOBLIKHA 0,5 MM 1 MOJIIETUIICHOBOTO MPOLIAPKY MIXK HUMHU
3aBTOBIIIKH BiJ] 2 710 5 MM.

Kepamb6o — cninpHa po3poOka HaykoBo-70CTHiAHOTO 1HCTUTYTY OyIiBEIbHUX
matepianiB (HAIBM) ta kuiBchkoro 3aBoay ,,Kepammepmit”. 1ls cucrema yrenieHux
HaBiCHUX (pacaiiB, 0 BEHTUIIIOIOTHCS, CKIIAIAETHCS 3 KPIIJICHHS, TEIUIO130ISIIIHHIX
MPOIITMBHUX MATIB, TUI[LOBUX CMYTOBUX €JIEMEHTIB ,,Kepam00” 3 kepamiku

[lpogpracmuru — npodinpoBaHi MeTaleBl (CTaJeBl, aJIOMIHIEBI) JHUCTH
toBuMHOIO 0,45..0,7 MM, NMOKpUTI 3aXMCHUM IIApOM IUHKY. MOXyThb OyTH SIK
OILIMHKOBAHI, TaK i3 KOJHOPOBHUM IOJIIMEPHUM IMMOKPUTTSIM, SIKE BUKOHYE €CTETUYHY Ta
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JIOAATKOBY 3axWCHY GyHKII0. Po3pi3HA0TE TpodHACTUIM Hecydl (BHCOKI) Ta
037100J10BaJIbHI (BUCOTOMO BiJl 8 10 35 MM.)

@Dacaoni naneni Florprofil ButyckaroTh TOBXHHOIO 710 12 M, MIUpUHA TaHE]
Bix 200 mo 400 MM, ToBmmHA ctaii Big 0,75 mo 1 MMm. MoHTYI0TBECS 6€3m0CEepeTHBO
Ha CTIHYy caMoOHapizamu, a00 Ha Z-TIPOTOHHW, a00 Ha CHeIliaTbHI MOHTaXHI PEHKH,
IIMPOKA KOJILOPOBA MaJiTpa.

Dacaoni kacemu Gasell 1000 (masBui ctukm) Ta 3000 (cxoBaHi CTUKH) —
OinpIn ckyIagHi ¢dacajHl €IEMEHTH, HIK IaHell, TOBIIMHA CTalll — OJM3bko 1 MM,
3arHyTI 3 4OTUPHOX cTopiH, cepia 1000 — 3’ennanns 3 mrypymnamu 330BHi, cepis 3000
— KPIIJICHHS CXOBaHI.

OmuuM 1 HAWOLIBI BIJIOMHX PI3HOBHUIIB 30BHIIIHBOTO YTEIUJICHHS CTIH €
obnuyrosanvro-ymennoganvia cucmema GEBRIK. Marepiamom s maHenen €
HOJIlypeTaH, y KU 3a JOIIOMOTIOI0 CIIELIaJbHOI TEXHOJIOT1l BIPECOBYETHCS LETIIsHA
IUIaCTHHA, 1110 BUKOHAHA 3 HATYpaJbHOI IIMHU Ta MOXKe MaTh 26 BiATIHKIB. Po3mip
mactuHn — 240 x 66 mm, 3aBTOBIIKM 18 Mwm. Ilpm mipomy oauH KBaapaTHHN METP
BaXuTh 25 Kr. [3omsamiiini uernsiHi nokpurts GEBRIK Mo)xHa BCTaHOBIIOBaTH Ha
(dacagu 3 OeTOHy, LETIM, cTapi Ta HOBI OyauHKH. llaHeni NpUKPIILIIOIOTHCS 3a
JIOTIOMOT'O10 CHELiaIbHUX IIYPYMiB 1 AH00EMIB.

LImykamypui cucmemu ymenienHs CKIAJalOTh 3HAYHY YacTKy B CIMEHCTBI
dacagHUX CUCTEM 1 KOPHUCTYIOTHCS BEIUKHM TIOMMMTOM HA BITYU3HSIHOMY PHHKY.
['onoBHMMHU TmepeBaraMu iX € HEBEJIWKa I[iHA, BEJIMKa MajiTpa KOJIbOPOBUX Ta
(bakTypHUX pillleHb, TEXHOJIOTTYHICTb.

CuctemMu 30BHINIHBOTO YTEIUICHHS 13 IITYKATypHUM OMOPSDKEHHSM B
OCHOBHOMY BUKOHYIOTHCSI IBOMA KOHCTPYKTUBHUMHU METOIAMH:

— cuctemH Jierkoro tuny (puc. 14.6.1) — cucTeMu CKpIMJICHOI TEII0130JIA111 3
KOPCTKUM 3aKpIiIUIEHHSM YTEIUIOBaua Ha CTIHI 3a JIOMOMOTOK KJEK Ta AK0eNliB 3
HEBEJIMKHUM 32 TOBILHUHOIO 3aXUCHO-OMOPSAKYBaJIbHUM IapoM (He Outbiue 15 mm).

— CHCTEeMH BaXKOTO THITy — CHCTEMH 3 TMEpPECYBHUMH (MasTHUKOBUMH)
eJIEMEHTaMH KPITUICHHS TeTUI01301s1111 1 mTykatypHuM mapoM 20...30 mm.

OO6yacTb BUKOPUCTAaHHS TaKWX CHCTeM cxoxka. [Ipore B Hac B KkpaiHi, 3a
paxyHOK MEHIIIOT BAPTOCTI1, OUTBIIO0 MOMYJISPHICTIO KOPUCTYETHCS ,,JIeTka” CUCTEMA.
Bona npencrasisie co6010 6aratonrapoBy KOHCTPYKITIIO, sIKa CKJIAIA€ThCA 13 MOJIIMEp
IIEMEHTHOTO KJICIO, TEIJI0130JIA111i, apMOBAHOTO CKJIO CITKOIO TMOJIIMEpP IIEMEHTHOTO
apy 1 3aXMUCHOTO0, OMOPSIKYBATHHOTO MOKPUTT.

TennoizonAmiifHUA ~ MaTepial  KPIMUTHCS  JO  30BHIMIHKOI  MOBEPXHI,
VTEIUTIOIOYUX, BIJITOPOKYIOUMX  KOHCTPYKIIA MOJIMEPUEMEHTHUM  KJICEM 1
3aKpIIUIIOIOYUMHU  eleMeHTaMu. B sKocTl  yTeruioBaya HaWOUIbII — HIMPOKO
BUKOPUCTOBYETHCSI MIHEPAJIOBATHI, CKJIOBAaTHI yTEIUIIOBaYl 1 IMJIKMTU 13 MHHOTO abo
€KCTPYJAOBAaHOIO M1HOIOIICTUPOITY. Haniitaicts CUCTEMU 1 3aXUCT
TEIUIOI30JIAIIITHOTO MaTepiady BiJl MeXaHIYHUX 1 aTMochepHuUx ik 3abesrneuye
apMOBAHHUM CKJIO CITKOIO MOJIMEPIEMEHTHUN po3uuH. OCTaHHIM, BHYTPIIIHIM
IIAPOM CUCTEMH, € 3aXHCHE OIMOPAKYBAJIbHE MOKPUTTS, SIKE MIJCUIIIOE 3aXUCHY 110
MOTIEPEIHBOTO MIapy (hacagHOl CUCTEMH.
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Kpim ,,cranmaptHoro Habopy” ImIapiB, B CHCTEMY MOXYTb OyTH BKIIIOUEHI
PI3HOMaHITHI TOMOMIXKHI €JIeMEHTHU: NepPOopoBaHi amOMiHI€BI MPOPIIL I 3aXUCTY
BiJl MEXaHIYHUX MOLIKOKEHb, TEPMETH3YI0U1 3aCO0H.

Puc. 14.6.1 Yrennenns ¢acasuis
HITYKaTypHUM CIIOCOOOM:
A — Hecyua cTiHa (0eTOoH, JIeTKH 0eToH,
nerisiHa abo kam’siHa KJajaka, I1epeBo,
Mmetan); b — crape 30BHIITHE
OTIOPSKEHHS (IITyKaTypKa 1 T.11.);
B — crientianbaMiA MiHEepalbHUN KIEHOBUN
cknan; I — cnemiansuuii pacagauit
nmr00enp; [l — T yTerioBayda
(6azanbTOBE BOJIOKHO 200
niHonoJictupon); E — 6azoBuii map 13
KJIEHOBOTO MIHEPAIBHOTO CKJIAIY;
K — nyrocriiika ciTKa 13 CKJIOBOJIOKHA;
3 — akpuiIaTHA ITPYHTOBKA 3 KBAPIIOBHM
nickoM; M — nekopaTuBHA MITyKaTypKa.

|

| 1 | |I
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L
BT IE HIKABO

...IlIHOCKJIO B HAyKOBOMY CBITI BHUKJIMKAJIO HAaCTUIbKM CHJIBHHMI 1HTEpec, L0
npoOiemMaTuka Horo eKCnepuMEHTAIbHOIO BUPOOHHUIITBA BHUPILIYBaNacs OAHOYACHO
OPOBITHUMHU (DI3UKO-XIMIYHUMH JTA0OpaTOpisIMU 1 TpylmaMd YYEHHX B 0ararbox
KpaiHax.

...Brepiie B cBITI PO MIHOCKJIO SIK PO OyAIBENbHUI MaTepiall 3rajaB B CBOIN
nonoBial akaaemik I. 1. Kuraitropoacekuit Ha Bcecoto3niii koHdepeHIi 13
cTaHmapTH3allii 1 BUpoOHUIITBa HOBHX MartepiamiB B Mocksi y 1932 pomi. Tomi x
Oynu 03BYYEH1 1 TEOPETUYHI MPUHIMIK TEXHOJOT1i BUPOOHUIITBA IILOTO MaTepiaiy.
VY 1936 poui B Jlonnoni Ha J[pyromy MixkHapoaHOMy KoHrpeci 3 ckia b. Jlonr, mo
NPEJCTaBIsIB pe3ysbTaTd POOOTH HAYKOBHUX JiabopaTopidi (paHIly3bKOl CKISHOT
kopnopaitii ,,CeHrooen”’, mpoAeMOHCTPYBaAB JTOCIAHI 3pa3Ku HOBOTO MPOAYKTY. AJe,
He3Bakarouu Ha onepxanuii mareHt (6818 - 1934), kopmoparis ,,CeHrooeH”
BUMYyIlIeHa Oyjla 3rOpPHYTH MPOEKTH 3 IMPOMHUCIOBOrO BHUPOOHUIITBA IMIHOCKIA Y
3B'A3KYy 3 THM, IO ICHYBaJIM CEpPHO3HI TEXHOJOTIYHI TPYIHOIIl 3 OJHOPIIHOTO
CHIKaHHA JOCTaTHbO BEIMKHUX OJIOKIB 3 MIHOCKIA. TakoX HEraTUBHUM YMHHUKOM Ha
Ty nopy OyJjia BUCOKA €HEPrOEMHICTh HOTO BUPOOHUIITRA.


http://uk.wikipedia.org/w/index.php?title=%D0%91%D1%83%D0%B4%D1%96%D0%B2%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D1%96%D0%B0%D0%BB&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/1932
http://uk.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BD%D0%B4%D0%BE%D0%BD
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%B5%D0%BD%D2%91%D0%BE%D0%B1%D0%B5%D0%BD&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%BF%D1%96%D0%BA%D0%B0%D0%BD%D0%BD%D1%8F&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%94%D0%BC%D0%BD%D1%96%D1%81%D1%82%D1%8C&action=edit&redlink=1
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IIMTAHHA 111 CAMOIIEPEBIPKHN

=

SIxi OCHOBHI BIaCTHBOCTI TEIIOI30ISAIIHIX MaTepiaiB?

Ha sixi k1acu moAiUISIFOT TETUTO130JISIIMHUX MaTepianmu?

. IlepeniviTh Ta OXapakTepU3yHUTe TEILJIOI30JIAIIIHI MaTEpiaid 3 OPTaHIYHOT
POCIVHHOI Ta TBAPUHHOI CUPOBUHH.

[Ilo Take MiHepaibHa BaTa, 1Kl BAPOOU BUTOTOBIISIOTH 3 HET?

Sk oepKyrOTh CKJI0BaTy?

[Ilo Take mHOCKIO?

Sxi € a30ecTOMICTKI TETI0130JIAIIHHI MaTepiaiuy ?

Ha3BiTh akycTH4HI MaTepiaiu.

TECTI/I®

alTe BUINOBITI HA NUTAHHA TECTIiB

W N

o ~NoOh

XIV. 1. ( cuposura)

I. 1o opraniyHuX TEIIO130AIIMHIX MaTepialiB BITHOCHUTHCS:
1) ckioBara; 2) apOoutiT; 3) coBertirt; 4) MHOCKIO.
I1. J1;1s1 BATOTOBJICHHS COBEJIITY HEOOX1H1 TaKl KOMIIOHEHTH:
1) a30ecT i KayCTHYHUI JTOJIOMIT;,
2) THpca i NOPTIAHEMEHT;
3) asz0ecr, raieHe BaIHoO i JOJIOMIT.
I1I. Skuit MmaTepiaj BUTOTOBIISIOTH 13 MIHEPAJIBHOI BATH KPOXMAJIIO Ta OEHTOHITY?
1) akmirpaH; 2) akMiHIT; 3) cOoBeNiT; 4) HBIOBEIb.
IV. I3 6a3anbTy BUTOTOBIISIOTH:
1) ckioBary; 2) MiHEepaJIbHY BaTy; 3) ap6outir.
V. Jlsi1 BUTOTOBJIEHHSI MIHEPAJIbHOI BaTH HEOOX1/IHA CHPOBUHA!
1) nonomir;
2) MICOK 1 KaJIbIHHOBAHA COJa;
3) npupOTHUI TEPJIIT;
4) miaTOMIT.
VL. I3 micky, KanbILIMHOBAHOI COIM 1 CyIb(haTy HaTP1t0 BUTOTOBIISIFOTH:
1) MiHepabHY Barty;
2) CKJIOBOJIOKHO;
3) cry4eHuit BEpMUKYJIIT.
VII. JI511 BUTOTOBJICHHSI TETUIO130JISIIIMHUX TTUT HEOOX1THO MaTH TaKy CUPOBHUHY:
1) miHepanbHa Bata i 6iTyMm;
2) CKJIOTKaHHMHA 1 MiHEepaJibHA BaTa;
3) rauHa 1 BYTiLIs;
4) JerKoIIaBKi TJIMHU.
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VIIL. I3 s1x0i cnpoBHHM MOKHA BUTOTOBUTH arjIONIOPUT:
1) miHepanpHa Bata i 0iTyMm;
2) TMHA 1 BYTULIS,
3) JerkoIuIaBKi TJINHH,
4) 6a3ajbT.
IX. JI;ig BUTOTOBIIEHHS MIITIOPH HEOOX1/THA CHPOBHHA,
1) cewoBuHO — (hopManb/eTiTHA CMOJIA;
2) 6a3aibT;
3) Mo BIHUTXJIOPHI;
4) ckI0TKaHUHA 1 OITyM.
X. Ha ocHOBI 1oj1iMepiB BUTOTOBJISIFOTD:
1) miHOCKIIO;
2) CIIydeHuit mepJIiT;
3) miHOMOJIiypeTaH;
4) ByJIKaHIT.

X1IV. 2. (upobrHuymaeo)

I. SAxmro BunamroBaty mipu t = 1000...1300 °C nerkoraBky TJIMHY, TO OTPUMAEMO:

1) aryonopur; 2) Kepam3uT; 3) coemit;  4) ByJIKaHIT.
I1. TTpu 3mimryBaHi MOPTIIAHALIEMEHTY, COJIOM ’SIHOT CIYKH 1 BOJM MOYKHA OTPUMATH:
1) apOoutiT; 2) arJONOpPHT; 3) ¢idpoit; 4) coBeumiT.
III. JIyTTh0BUM CIIOCOOOM 13 PO3ILIABIEHOTO 0a3aabTy BUTOTOBIISIOTh:
1) miHepasbHY Barty; 2) CKJIOBOJIOKHO;
3) coseniT; 4) KepaM3uT.

IV. Skmo Mk 1BOMa mapamMu CKJIOTKAaHUHU PO3MICTUTH MiHEpAJIbHY BaTy 1
MPOIIUTH TOHKUM JAPOTOM, TO OTPUMAEMO:

1) miHepasoBaTHI ILUTUTH;

2) MiHepaJoBaTHI MaTH;

3) ¢iOpoITOBI IUIUTH.
V. 3MmimryBaHHsIM a30ecTy, KayCTUYHOTO JOJIOMITY, IPECYBaHHSIM 1 CYIIHHSAM TUTUT
13 TaHOT Macu OTPUMAEMO:

1) COBemITOBI IJINTH;

2) HBIOBEIICBI IUTUTH;

3) MiHepaOBaTHI IJIUTH;

4) biOpoITITOBI TUIATH.
VI. Inutu akMiHIT BUTOTOBIISIOTh:

1) mpecyBaHHSIM JepEBHOT IIEPCTI 1 MOPTIAHIIEMEHTY;

2) TpecyBaHHSAM CKIJISTHOT BaTH, KPOXMAJTIO 1 KAOJIiHY;

3) mpecyBaHHsM a30eCTy Ta MarHe3iajJbHOTO B’SHKYUOTO.
VII. BignieaTpoBuM crmoco6oM i3 0a3alibTy BUTOTOBIISIOTH:

1) MiHepasioBaTHI TUIUTH,

2) MiHEepaJIOBaTHI BOJIOKHA;

3) CKJI0BaTHI HUTKH.
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VIII. TIpocoyenuMm npecyBaHHSIM 1 TEMJIOBOIO 00POOKOIO BUTOTOBJISIFOTH:
1) MiHepajoBaTHI IUIUTH;
2) KEpaM3HT;
3) miHOMOJNiypEeTaHOBI TUTUTH.
[X. Cry4enuii nepiiT OTPUMYIOTh:
1) momMesoM TipchKoi IOPOIH;
2) TepMIYHOIO 0OPOOKOFO TIPCHKOT IOPOIH;
3) 3minryBaHHs TipChKOT MOPOIX 3 IOPOYTBOPIOBAUEM.
X. Marepias BUTOTOBJICHUIN CIIKaHHSAM CYMIIIl TTIUHY 3 BYTULJISIM HA3UBAETHCSI:
1) arnomnopur; 2) KepaM3HuT; 3) mepait; 4) dibpomir.

X1V. 3. (6racmusocmi, po3mipit)

I. Cepenns rycTrHa TEII0130JIAIMHIX MaTepiaiiB TOBUHHA OyTH:
1) e menmre Hixk 600 KT/MS; 2) ue Oinbiie Hixk 600 KT/M®;
3) ne Ginbmre Hix 400 kr/M’; 4) He Merme Hix 400 Kr/n’.
I1. Ternoi3os1iiHI MaTepiaau Tpynu A MarOTh KOE(III€EHT TETUIOMPOBIAHOCTI. ..
1) ne Ginbme Hixk 0,058 B .
m-K
2) ue menie Hix 0,058 Bm_ ;
m-K
3) He menmre Hix 0,116 _Bm
m-K
[1I. Mapku Temio130aUIHHUX MaTepialliB BA3HAYAIOThCS 3HAUEHHSIM. ..
1) cepenHbOI TYCTHHH B KI/M',
2) cepeHbOl T'YCTUHU B r/em®;

.. . . Bm
3) xoedilieHTa TEIJIOMPOBIIHOCTI B ra
M -

4) rpanumi MirtHocTi B MITa.
IV. Opramit mae TOBXHUHY:

1) mo 1200 mwm;

2) 6inbire 3000 mm;

3) Big 1200 mo 2700 mm;

4) Big 200 1o 1700 mm.

. . . . 3
V. IliHonoicTUpOII Ma€e CEPEHIO MIUIBHICTD B KI/M ...

1) 25...40; 2) 250...400;
3) 400...600; 4) 40..60.
VI. Mapku MiHepalIbHOI BaTH 3a CEPEIHBOIO HIUIBHICTIO MOXKYTh OyTH:
1) 5...10; 2) 100...150;
3) 400...500; 4) 40...50.
VII. JloBkuHa MiHEepalOBaTHUX MaTiB MOXeE OYyTH:
1) mo 5000 mwm;
2) 1o 500 mMm;

3) 6inbmie 5000 M.
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VIII. CknoBaTta Mae KO€(IIIEHT TEIUIONPOBITHOCTI. ..
1) Gimbime 0,06 2™ : 2) ne Ginpime 0,05 2"
m-K m-K
3) He Ounpire Hix 0,02 B—m; 4) 6ieme 0,10 Bm_
K m-K
[X. Cepenns rycTHHA CITyYE€HOTO BEPMUKYIITY 3HAXOAUTHCS B MEKaX:
1) 250...500 kr/m>; 2) 100...200 kr/m®;
3) 1000...1500 kr/m°; 4) 25...50 xr/™°.
X. [1nuTu akMirpas MaroTh pO3MIPH:
1) 30%30%20 Mm; 2) 3000%3000%200 mwm;
3) 300x300%20 mm; 4) 300%600%20 M.

X1V. 4. (zacmocyearrst)

I. Axwuit MmaTepian MOKHA BUKOPUCTATH JIJIsl TETLIO130J11111 TOBEPXHI 3 TEMIIEPATYPOIO
+500 °C?
1) aKMiHIT; 2) aKMIrpaH; 3) anbdob; 4) COBEIIIT.
I1. SIxi mauTH MOXKHA 3aCTOCYBATH JISl TEIUIOI30JIAIIT MPUMIIIECHHS 3 BOJIOTICTIO
50 %:
1) pibpomiToBi;  2) MiHEpaJIOBATHI; 3) KOMHIITUTOBI.
III. 1151 BUTOTOBJICHHS CTIHOBHX a30€CTOLIEMEHTHUX TMaHeJIed MOYKHA BUKOPUCTATH:
1) miHoMOMTiypeTaH; 2) opraiit; 3) COBEIIIT.
IV. Ins oOnuiroBaHHs CTiH y LEXY 3 NABUIIEHUM IIYMOM 1 TUJIOBUIUIEHHAM MOYHA
3aCTOCYBATH TUIUTH:
1) akmiHIT; 2) aKMirpaH; 3) IUIMTH 3 METAJICBUM EKPAHOM.
V. Skuii maTepian Kparie 3aCTOCOBYBATH JJISI TEILIO130JI111i TPyOOIIPOBOAIB Y
MPUMIIICHH] 3 BUCOKOIO BOJIOTICTIO?
1) ckiioBara; 2) opraiit; 3) apOoJiT; 4) aKMIHIT.
VI. [Ins 3ByKONIOTJINHAHHS] BUKOPUCTOBYIOTH IUIUTH:
1) nepeBOBOJOKHHUCTI;  2) ephopoBaHi TilNCoBi;

3) coBeiTORI; 4) GidpoiTOBI.
VII. J{ns 1305141111 TEII0BUX TPYOOTIPOBO/IIB 3aCTOCOBYIOTh:
1) miHOCKJIO; 2) OymiBeNIbHY MOBCTh;  3) (hiOpOJTIT.

VIII. CnyyeHuii nepiiit 3aCTOCOBYIOTb:

1) 1St BATOTOBJICHHS aKyCTUYHUX ILJIHT;

2) sIK 3aTIOBHIOBAY ISl OCTOHY;

3) s 00MIFOBAHHS (PYHIAMECHTY.
IX. JIns neKOpaTuBHO-aKyCTUYHOTO OTIOPSIIKEHHS CTEJb 3aCTOCOBYIOTh:

1) akmirpam; 2) BYJIKAHIT; 3) curpad; 4) CTUIBHUKOIUIACTH.
X. MiHepanoBaTH1 CETMEHTH 3aCTOCOBYIOTh JUJISI:

1) yTemsieHHS CTiH,

2) TermI0i30JIsMil TpyOOIpPOBO/IiB;

3) 3BYKOI30JIAIIiT TiJTOTH.
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Tema 15. IAKO®APBOBI MATEPIAJTH

4 15.1 3ATAJIBHI BIZIOMOCTI PO JJAKO®APEOBI MATEPIAJIA

JlakogapOboBUMH Ha3WBaIOTh MPUPOAHI a00 IITYYHI CHHTETHYHI MaTepiaiw,
SK1, HaHECEHI y pIJKOMY CTaHl Ha TOBEPXHIO BHPOOIB TOHKHUM IIapOM, MICHsS
TBEpPIIHHS YTBOPIOIOTH 3aXMCHY IUTIBKY, IO 3aXUIIA€ BUPOOU BiJ] arpeCUBHOTO
BIUIUBY aTtMocdepu, Mii mapu 1 Tras3iB, 3arHUBaHHS, a TaKOXX HaJae BHUpoOaM
npuBaOIMBOTO  30BHIMIHBOTO  BUIUIAAY 1 TMONINIIYE  CaHITapHO-TITI€HIYHI
XapaKTePUCTHUKHU.

JlakoapOoBi maTepiasii MOAUISIIOTh HA OCHOBHI 1 gomomixHi. OCHOBHI —
ndaku, ¢apbu 1 emami. JIOMOMDKHI — TPYHTOBKHM, PO3YMHHUKH, IITAKIIBKH,
po30aBiiroBayl TOMIO.

3a TUIIOM IUIIBKOYTBOPIOBAJILBHUX PEYOBMH Jlako(apOoBl  mMarepiaiu
MOAUISIOTH Ha OJIHHI, MOJIMEPHI, BallHsHI, IEMEHTHI1, KJIEHOB1 TOIIIO.

[lirMeHTH — TOHKOMeEJIEHI KOJIbOPOBI MOPOIIKH, SIKI HE PO3ZUYMHSAIOTHCS Y BO/II,
PO3YMHHUKAX 1 3B’SI3yIOYMX, aje J00pe 3 HUMHU 3MINIYIOThCS 1 YTBOPIOIOTH
dapboBuit cximan. IlirmeHTn OyBalOTh TPUPOJHI MiHEpalIbHI: Kpeina, oxpa,
3aJI3HUM CypUK, MyMisd, yMOpa, rpadiT, MaprasieBa py/Ja) Ta IITy4HI MIHEpaIbHI
(OUTMII0, CYpHK CBHHIICBUH, yJIbTpaMapHH, Jia3yp, OKCHJ XpOMY, 3€J€Hb, caxa) i
HITYYH1 OpraHiyHi.

[lirMmeHTH, TOBUHHI MaTu J00pY MOKPUBHICTH (BUTpaTa MIrMEHTY B IpaMax Ha
1 ™° moBepxmi) i (apbyBambHy 3maTHICTb. IIirMEHTH XapaKTEPH3YIOTHCS
MacCJIOEMHICTIO, CBITJIO - 1 aTMOC(EPOCTIHKICTIO.

HamoBHIoBa4i — MiHepasbHI MOPOIIKH, K1 TOAAIOTh JJIsI €KOHOMII MTMEHTIB 1
HaJIlaHHS 0COOJMBHX BiiacTUBOCTEN (papOam. Jlo HUX HanexkaTh TalbK, KAOJiH, MU
KBapIy, a30€CTOBMIA MU, CITIO/AA TOILO.

4 15.2 3B’A3YI0OYI PEHOBUHU. ®APEOBI CYMIIII

[Ipu3HaueHHs: 3B’s3yl0OYMX peyoBUMH y (apbax 1 Jlakax — CKpIIUIIOBATU
JaCTOYKH INIIMEHTIB 1 HAIOBHIOBAYiB MK CO0OI0 1 3 TOBEPXHEI BHUPOOY.
3B’s3ytounMu 'y nioiMepHuX (apOax, J1akax, eMaisix € MOJIMepH; Y KaydyKOBHUX
dapbax — kayuyku; y KieioBux ¢apbax — kiei (TBapuHHUN 1 Ka3eiHOBUM); Y
HITpPOJIAKaX — MOXIJHI IENI0N03H; Y IEMEHTHUX, BallHSHUX, CUJIKaTHUX (apOax —
HEOpraHIyHi1 B sKy4l PEUOBHMHHU (MOPTJIAHIUEMEHT, BAIMHO, PIAKE CKJIO); B OJIMHUX
dapbax — omidu.

Onigpa — oniiiHa pedyoBUHA, SIKA MICJIA BUCHXAHHS JIA€ €JIaCTUYHY IUTIBKY —
OCHOBHE 3B’sA3yto4e B MacisiHuX (apOax. Omidu € HaTypanbHi, HalliBHATYpaJIbHI 1
HITYYHI.

Hamypanoui onigpu — npoayKT BapiHHS POCIMHHUX OJIIM MpU TeMIieparypi
200 °C 3 BBeIEHHSM CHKAaTHUBIB — OKHCIIOBAdiB, SIKI MPUCKOPIOIOTH BUCUXAHHS
omiu. IX BUKOPHCTOBYIOTH JUIS TIPUTOTYBAHHS BUCOKOSKICHUX (hap0.
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Haniesnamypanvni  onigpu  CKIagarOTbCd 3 POCAMHHUX OJIIA 1 JIETKUAX
po3unHHUKIB. Taki BHIM HamiBHaTypaidbHOi OJipu, SK 0Jida-OKCOdb, OKCOJb-
CYMIIII, BUKOPUCTOBYIOTh JJIsi pO3BeleHHsI MacisaHux (apo, 3adapOboByBaHHS ycix
BU/IIB TIOBEPXOHb.

Onigpu wmyuni 3700yBarOTh 13 HAQTOMPOIYKTIB, iX BHUKOPHUCTOBYIOTH
TUIBKHU JUISl BHYTPIIIHIX poOIT, TOMY IO 1]l BIUIMBOM aTMOc(hepHHUX (PakTopiB ix
JIOBrOBIYHICTh 3HAYHO 3MEHIITYEThHCS.

Jns  BurotoBiieHHS (ap0 BUKOPHUCTOBYIOTH TaKOX €MYJbCli 3 oiidu,
BaITHAHOT'O MOJIOKA 1 pO3YMHY TBAPUHHOTO KIICIO.

O n1# H 1 QapOu BUTOTOBISAIOTH PETEILHUM 3MIIIyBaHHIM OJipu Ta
nirmenTiB. Humu ¢gapOyroTh kam’sHi, AepeB’siHi, IITYKaTypH1, METalIeBl MOBEPXHI —
BHYTPIIIHI Ta 30BHIIIHI.

J a x u — 1me po3uMH CMOJ Yy JIETKMX pPO3YMHHUKAX. 3a BHUIAOM
IUTIBKOYTBOPIOBAJIBHOI  PEUYOBMHHU JIaKM OYyBalOTh  OJIITHO-CMOJISIHI, O€30J1iiHi
CUHTETHYHI, O1TyMHI1, CHUPTOBI, HITPOJAKH.

EmaneBidapO6wu (eManl) BUTOTOBISAIOTh 3MIi, BalHIpP MITMEHTY 3
JakaMu. BoHU IBHAKO BUCHUXAIOTh.

®apOu, 10 pO3BOIATH BOJOI0, BUIMYCKAIOTh HAa MiHEpaJIbHIH OCHOBI—
[IEMEHTHI, KJICHOBI, BalHIHI, CUJIIKATHI; IX TOTYIOTh Ha BIJIMOBIIHOMY B’SKYy4OMY 1
MITMEHTI.

Llemenmuumu gpapbyroms 30BHIIIHI 00 BHYTPIIIIHI TIOBEPXHI 3 KAMEHIO, 1ETJIN
Ta MTYKaTypKH, 10 EKCIUTyaTyIOThCSI B YMOBAX IMiJBUIIICHOT BOJIOTOCTI; 8ANHAHUMU —
dacamu, ctinu 1 cremi. Cunikamui TOTYIOTh Ha PIAKOMY CKJIl 1 3aCTOCOBYIOThH JUIS
(bapOyBaHHs (acaiiB, HETISHUX Ta OIITYKAaTyPEHUX MOBEPXOHb.

o cknany kaetiogux papO BXOIATH TBApUHHI, POCIMHHI YM TOJIMEPHI KJIEl.
KazeinoBumu (papOyroTh 30BHIIIHI 1 BHYTPIIIHI O€TOHHI Ta OIITYKATYPEH1 CTIHU.

BonoemMyunbciiiui dpapdbu (modiBiHUIALETATHI, CTUPOJI-OyTaa1EHOBI,
aKpuJiaTHi, riaidraneBi) Ha OyAiBeIbHUI MalJIaHUUK HAJIXOMATh Y BUTJISAII MACTH, X
PO3BOATH BOJIOKO JIO TOTP1OHOT KOHCUCTEHIIIT 1 HAHOCSTH Ha OY/b-5K1 IOBEPXHI.

[TonimMmepuemeHTH 1 dapdu — 11e cyMill OUIOTO 1IEMEHTY, MTMEHTIB,
HAITOBHIOBAYIB 1 MOJIIBIHUIAIETATHOT UM MOIBIHUIXJIOpUIHOI eMyibeii. HarocsaTs Ha
Oy/Ib-5IKYy OCHOBY.

4 15.3 JONNOMIKHI MATEPIAJIA

Po3uunnuku — 1e piavuHY, SIKI BUKOPUCTOBYIOTH JUISl JIOBEICHHS MaJSPHUX
cyMimeil 10 poOodoi KOHCUCTeHIi. BoHM He BCTymaoTh y XIMIYHY peakiiio 3
PEUOBUHOIO, SIKY PO3UUHSIOTH, 1 Iy>K€ JIETKO BUMIAPOBYETHCS MPU BUCHXAHHI.

Jlo pO3UMHHUKIB HaJNEXaTh CKUMHUIAP — MPOAYKT JECTPYKTHUBHOI MEPETOHKU
CMOJIICTOI JIePEeBHHHM COCHH. MOro 3acTOCOBYIOTH JUIS PO3BEICHHS  OJNIIHHX,
IKITHUX Ta HITUX JJaKopapOOBUX CyMIIIEH.

Yaiim-cnipum — npoayKT neperoHku HadTH. 3aCTOCOBYIOTH ISl PO3UMHEHHS
OJIIWHUX JTaKiB 1 (pap0, a TakoX IJs 3MHUBAHHS 3aTBepAUTUX (apOOBUX CyMiIIeH i
JaKiB.
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Ayemon 3100yBalOTh CyXO0I0 NMEPETOHKOI0 JePeBUHU. BiH 3MillIyeThCs 3 BOJIOIO
Ta CIHUPTOM Yy PI3HUX BIJHOIICHHSX, MAa€ XapaKTepHUU 3amax, po3uuHse Oarato
OpraHiyHMX pe4yoBUH. Yepe3 TOKCHUYHICTH 1 3alMUCTICTh Ma€ OOMEXeHe
3aCTOCYBaHHS.

Convgenm Kam sIHOBY2LIbHUL — TIPOJYKT KOKCOXIMIYHOTO BHUPOOHHUIITBA.
BUKOpPHUCTOBYIOTh AJi1 PO3BEACHHS MEPXJIOPBIHUIOBUX, TiprameBux Ta OITyMHHX
JakiB 1 ¢pap0 y cymili 3 yalT-CripuTOM.

Pozbasnrosaui (emynncii Ta omidu) Tpu3HAUYEHI I PO30ABICHHS TYCTO
TEPTUX YU PO3BEACHHS CyXuX MiHepanbHux (ap0b. Pos3baBmioBadi MICTATH
IUTIBKOYTBOPIOBAY, KWW 3a0e3neuye sKICTh JakogapOoBoro mokputtsd. KijmbkicTbh
poz0aBiroBaya Jj1s pizHuX (pap0 He moBuHHA nepeBuiyBatu 22...40 %.

Ipynmoeku, MIaKIiBKU Ta 3aMa3K¥ NOTPiOHI IS IiATOTOBKM MOBEPXHI 0
HaHEeCeHHs JlakopapOOBUX IOKPHUTTIB. [xHi BHAM MAarOTh BIAMOBILATH BHIAM
(bapOoBHX CyMillIEH.

Hailimupiiie BHUKOPUCTOBYIOTh TaKl IPYHTYBaJbHI CyMINIl Yy YacTUHAX 3a
Macolo:

e [IOJIBIHIJIAIIETaTHY — JUCIepcis moiii BiHimameraty — 25, Boga — 100;

e wmwmioBap — Boaa — 100, Heramene BanmHo — 20, rocmogapcbke MUiIo — 2,

omida — 0,25;

e cMYyJbCIMHY — KiIeH KicTkoBuid — 10, myr — 1,5...2, omida — 8,5, Bona — 100;

e cmiikatHy — piake ckiao — 100, kpeitna — 20;

e cywmim s ipoosiduroBanHs — oftia-okcons — 10, mirment — 0,5...1,0.

IlInakniexu 3acTOCOBYIOTH JUIsl BUPIBHIOBAHHS MOBEPXOHb, AKI MalOTh OyTH
3adapOoBanumu. Ilix Bomopo3OaBmroBanmbHI (GapOu MNOTPIOHI KYMOpPOCHA YU
rajiyHoBa, KJIeiOBa Ta TMOJIBIHIJIAETaTHI IIMakmiBku. KynopocHa 1 rajiyHoBa
HIMAKJIIBKY CKIaAal0ThCs 13 0J1ihHU-0KCOJIb, TBAPUHHOTO KJIECIO, 0JIi1, TOCIIOAapChKOT0
MUJIa, MITHOTO YH ITMHKOBOTO KYIOPOCY Ta BOAHW. 3aCTOCYBaHHS iX ITiJl KJICHOBE Ta
cuinikaTHe ¢papOyBaHHs.

[TomixOpBIHIIOBI Ta MOJICTUPOJIbHI IIMAKIIBKM — MACTH, SKI HAHOCITh Ha
MOBEPXHI 3 IepeBa, OETOHY, IITYKATypKH 1 MeTaiy 10 (hapOyBaHHS.

3ama3ky — MAcTOMOIOHI CyMiIIl, SKUMHU MPOMA3yIOTh BIKOHHI XPECTOBUHU
NpyU CKJIIHHI, (ayibIloOBl 3’€JHAHHSA Ta TPeOEHI MOKPIBJII 3 JTUCTOBOI CTall. 3aMa3Ku
CKIIAAaloThea 3 oiidu, Kpewau, 3aii3HOTO CypuKy. MarTh OyTH TUIACTUYHUMH 1
BOJIOCTIMKAMH.

IINUTAHHA IJI1 CAMOIIEPEBIPKHN

[lo Take mirmenTn? fAki € mrMeHTH?

Ha3Bith 3B’sa3yt0ul 1151 omitHUX ¢apo.

Sk mpuroTyBaTH oJiiiHy Ta emayeBy (papOy?

SAxi Bogopo3unHHi (hapOu 3aCTOCOBYIOTH Y OYIBHUIITBI?
Sxi € nonomixHi1 1akogapOoB1 MaTepianu?

SIK1 1aKu 3aCTOCOBYIOTH Yy OYy1IBHUIITB1?

ok wnrE
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KOPOTKHH TEPMIHOJIOT'TYHHH C/IOBHHUK
A

Abax, abaxa — 1) BepxHs YacTHHA KamiTell B aHTUYHUX aPXITCKTYPHHX
opAepax. 2) JiunjbHa JOIIKA Y CTapOJaBHIX TPEKiB 1 pUMJISH.

AbpaszusHi mamepianu — IPUPOIHI a0O0 IMITYYHI MaTEpiaidi BUCOKOI TBEPIOCTI
(amMa3, TpaHaT, KBapl, KOPYHHA, KpEMiHb, HaXIAK). 3aCTOCOBYIOTHCS IS
nutidyBaHHS, OJIIPYBaHHS, p13aHHS METaIIB, CIIJIaBiB, Oy/IIBEIbHUX MaTepialiB.

Abcopbyia — niepexisi NOTJIMHYTOT pEUOBUHU 3 TTIOBEPXHI COPOCHTY.

Asmoepetidep — caMmoxijHa KOJIICHA MalllMHa Jisi MOOYJOBH, IJIAHYyBaHHS 1
npoUIIOBaHHS 3E€MJISTHOTO IMOJOTHA 1 KOPHUTa TiJ OCHOBY 1 JIOPOXKHE TOKPHUTTS,
KOIaHHS KaHaB, MEPEMIIICHHS 1 PO3MOILTY JIOPOKHBO-OYAIBETLHUX MaTepialliB.

Asmoknae — TOpU3OHTAIBHUN MmWmHAP aiamerpoMm 2600...3600 MM 1
noBxuHOW0 17...20 M, ae nmaporo mix tuckom 0,9...1,6 MIla oGpobsrOTh CHITIKATHI
BUpoOuU 1ipu Temneparypi 175...200 °C.

Aenomepam — 1) CKyIMYEHHs HE3LIEMEHTOBAHMX YJAMKIB TiPCBKHX MOpif 1
MiHepaiB. 2) CriedyeHa B TPYIKU APiOHO3EpHHCTA a00 MUIIONOII0HA pya.

Aznonopum — TpaHyiaW, OTPUMAaH1 arJiOMEpali€lo rpaHyid 13 CyMIlIl [JIMHHU 3
ByruuisiM. Temnoi3oasiiHuiA MaTepia.

Ao0ee3iss — BAHUKHEHHS 3B’ 513Ky MK IOBEPXHEBUMH IIapaMu JBOX PI3HOPIIHUX
T1J1 IPU iXHbOMY KOHTAKTI.

A006, adoba — camaH.

Azbecm — Tpyna BOJOKHHUCTHUX MaTepialiB KJacy CHIIIKATIB, 3JaTHUX
PO3IISIIIIOBATUCh HA TOHKI MIITHI BOJIOKHA. 3aCTOCOBYETHCS SIK TEIUIO130JIAIINHUN
Matepia, JJisi BATOTOBJICHHS BOTHETPUBKHUX a30€CTOIEMEHTHUX MaTepiaiB.

Azbecmoyemenm — OyIiBeNbHUNM Marepiaj, KOMIOHEHTaAMH SKOTO €
MOPTIAHAIIEMEHT, a30€CTOBE BOJIOKHO 1 BOJIA.

Axeedyk — MICT, TpyOONpOBiA, SKHI SBJISETbCS YAaCTHHOK KaHamy 1
MIePEBOJIUTH BOJIOTIK Uepes sp.

Axycmuka 6yodigenbHa — PO3AUT aKyCTUKH, SKa PO3TISIa€E TUTaHHS

3BYKOI130JIS1I11 OTOPOKYBAJIbHUX KOHCTPYKIIM Oy/1BEJIb B/l MOBITPSHOIO 1 YAAPHOTO
IIYMIB, TWTaHHA 3HWKEHHA pIBHSA IIyMy, 3aCTOCYBaHHS 3BYKOI130JISLIAHUX
MaTepianis.

Anebacmp —  MiHepayn, IIUJIbHA  TOHKO3EPHUCTA  BiAMiIHA  TIMCY.
BukopucToBy€eThCS 17151 XY 0KHIX BUPOOIB.

Anomponis — 31aTHICTb XIMIYHUX €JIEMEHTIB ICHYBaTH Y BUTJISA1 ABOX a00
KUIBKOX TIPOCTUX PEYOBUH 3 BIIMIHHUMH (DI3UYHUMU Ta XIMIYHUMH BIIACTUBOCTSIMH.

AntominyeanHs — HAHECEHHS HAa TOBEPXHIO METAJICBUX BHUPOOIB MOKPUTTS 3
METaJIEBOTO AIIOMIHIIO.

Anvpons, anominicsa ¢onvea — toukuii (0,005...0,02 mm) muctoBmii abo
PYJIOHHHUH TEMJI0-, 3BYKO130JISIMHUI MaTepiall.
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Aneo6 — ToHKHM 11ap 017101 a00 KOJIHOPOBOI IVIMHU, IKUH HAHOCATH Ha
MOBEPXHIO KEPaMIYHOT0 BUPOOY Mepes] Horo BUMATIOBAHHSM.

Anxep — netallb KOHCTPYKIIii, siIKa 3’€qHy€ i1 3 CYMDKHOK KOHCTPYKIIEIO 1
IPOTHUIE ii MEPEKUIaHHIO, 3CYBY 1 BIIPHUBY.

Anmunipenu — BOTHE3aXMCH1 3aco0M JepeBHHU (coyi amoHito, Oypa, GopHa
KHCJIOTa TOIIO).

Aumucenmuxu — XIMIYHI 3acO0M JUIsl 3aXUCTy JEPEBUHU BIiA THHUTTA
(MacIsSHUCT1, BOJIOPO3YMHHI, AHTUCENITUYHI ITaCTH).

Anmpecons — HalIBIOBEPX, PO3MIIICHUIN HAJl YACTUHOIO M1JJIOTH MOBEPXY,
BIJIKDUTHHN B 3aralibHAN TIPOCTI.

Apbonim (Oepesobemon) — MTY4HUN KaMiHb, BUTOTOBJICHUH 13 CyMIIII
B1JIXO/IIB IEPEBOOOPOOKH, OUEPETY, KOCTPHUIIl, KOHOTLT, IIEMEHTY, BOJIH.

Apxa — Hecyda KOHCTPYKIIA, sIkKa Ma€ OOpPUCH KPHBOi, BUTHYTOI y OI1K
HAaBAaHTAKCHHS.

Apmamypa — eleMeHTH KOHCTPYKIlli, [0 CHPUIAMAIOTh 3YCHIIIS PO3TATY YU
3TUHY 1 3MIIHIOIOTh OCHOBHY KOHCTpYyKIifo. Haimommperima craneBa, SKOHO
M1JICUITIOI0TH 0ETOH (3al11300€TOH).

Apmoyemenmui KOHCcmMpyKyii — TOHKOCTIHHI OyAiBEJIbHI KOHCTPYKIII 3
apMOLIEMEHTY, JpIOHO3EPHUCTOrO0 OETOHY, apMOBAHOTO TyCTMMHM TKaHHMHAMH a0o
3BapHUMH CTAJIEBUMH CITKAMU 3 TOHKOTO JPOTY.

Acparomobemon — OyIiBeNbHHM Matepiaj, OJCpKaHUW B pe3yJbTarTi
3aTBEPJIIHHA  paIllOHAIBHO MIAIOpaHOi, TmepeMmimaHoi 1 VYIIUIBHEHOI CcyMimn
MIHEpaJIbHUX 3alOBHIOBAUIB (1I€OIHB, MICOK, MIHEPAJbHUN IMOPOIIOK) 3 OITYMOM.
3aCTOCOBYETHCS JIJIs1 TOKPUTTS IOPIT, MIUIOT 1 IJIOCKUX IMMOKPIBEIb, a8POIPOMIB.

Amapaum — BepTUKaIbHA OMOpPA y BUIJISAI YOJIOBIYOI MOCTATi, IO MIATPUMYE
OaJlouHe MEePEKPUTTSI, MOPTUK, OATIOH.

b

bazanem — ripchka mopoja 3 IIiariokiasy, 3aii30-MarHe3iaJbHUX MiHEpaiB.
3aCTOCOBYEThCSI SIK 3allOBHIOBAY B  CIEIIAJbHUX KHUCJIOTOTPUBKUX  OETOHAX,
JOPOKHIX, Y BUTJISI/II IITYYHOTO KaMEHIO JJIs1 OOJUITIOBaHHS, JjIsi OyTOBOIO0 KaMEHIO.
bazanbT 1 miaba3 3acTOCOBYIOTHCS JUIsl BUTOTOBJICHHS KaM STHOTO JIUTTS 1 MiHEpaJIbHOI
BaTH.

banka — KOHCTPYKTUBHUN HECYUYUH MPSMOTIHINHUN €IEMEHT Y BUTJIA1 Opyca,
KA CIIMPAETHCS HA OIOPHU.

bankon — oropoxeHa miomaaKa, o BUCTYIAE 13 TUIOIIUHYI 30BHIIIHBOI CTIHU
OyIuHKY, sKa CIIOJIy4a€TbCsl 3 30BHIIIHIMU TNPUMIMICHHSIMH 1 CIYXUTb MJiA
BIJIMMOYMHKY B TEILTY TIOPY POKY.

bantocmpaoa — HeBucoka oropoxa CcxojiB, Tepac, OaJKOHIB TOIIO, SKa
CKJIaJIa€ThCcsl 3 psaay GIrypHUX CTOBMUMKIB (OaisiciH), OO0’ €IHAHUX 3BEPXY
TOPU30HTAIBHOIO OATKOI0 a00 MOPYUHSIMH.

bawma — 6yauHOK ab0 criopyaa Kpyriioi, KBaapaTHOI YU 0araToKyTHOI B TUTaHi
dbopmu, BHCOTa SIKHX HA0arato nepeOuTbITye TOPU30HTATBHI PO3MIPH.
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bemon — mTydyHuil Kam’sHUA Matepian OyiBeNbHUM, SKUNA OAEPXKYIOTH B
pe3yabTaTi TBEPAIHHS CyMIlll B’ SDKYY0i pEUOBHHHU 1 3aTIOBHIOBAYIB 3 BOJIOIO.

bimym — ckmagHa cymimn BYTJIEBOJHIB 1 iX HEMETaJIeBUX TOXITHUX, SKi
3yCTpIYaAIOThCS Y MPUPOTHOMY BHJI a00 OAEPKYIOTh B IMpoIeci mepepoOku HadTH,
CJIaHIIIB.

bimymizayis tpynmie — cmocid 3akpilUTIOBaHHS TPYHTIB OITyMOM, SKUH
HarHiTarTh Yepe3 MPoOYypeHi y IPYHTI CBEPAJIOBUHHU.

bnox — criHOBUH BHUPIO 13 TMPUPOJHOrO ab0 IMITYYHOTO KaMeHI0 y (opwmi
napasenernine/a 3 IpudIM3HO OTHAKOBUMHU TPHOMA PO3MIPaAMHU.

bopowp — 6opToBi KameH1 ab0 MINTH, K1 BIAAUIAIOTH MPOi3HY YaCTUHY BYJIHII
B1JI TPOTYapy.

bpanomayep — rnyxa kamiTanbHa CTiHA 3 BOTHECTIMKOTO Marepiany, sKa
BIUIUJISIE  YaCTUHY OYIUHKY 3 METOK [MEPEHIKOJAUTH TOUIMPEHHIO TOKEXKI.
bpanamayep Mae caMOCTIMHUE (yHAAMEHT, MPOXOAUTH MO BEPTUKANl YEPE3 YBECH
OYJIMHOK 1 MAHIMAETHCS HAJ JaXOM.

bpuzon — pynoHHuil 0O€30CHOBHUU MaTepiajl, BUTOTOBJICHUN 13 CTapoi
noApiOHeHoi pe3uHn 1 OiTymy 3 go0OaBkor aszbecty 1 IwiactudikaTopa.
3aCTOCOBYETHCS JIs T1APOI30ISIisA TPYOOIPOBO/IIB.

bpyc — mnnockonunenudt abo oOTecaHuil JicoMarepian, po3MipH CTOPIH
HOTIEPEYHOT0 nepepizy saxkoro Outbiie sk 100MM, a HIMpHHA HE IEPEBUIILYE TOBLIMHHU.

bpyc — TBepae Tino, ABa rabapuTHUX PO3MIpPHU SIKOTO (TOMEpEeyHUi mepepis)
HabaraTo MEHIII 3a TPETIH (JOBKHUHY).

bpywamka — xam’ssHUN TOpOXKHBO-OYAIBEIBHUN MaTepial y BUTIISAAL OpYCKiB
h = 10...16, b = 9...15, £ = 15...25 cm. BurotoBistors OpymiaTky 13 TpaHiTiB,
CIEHITIB, I10PUTIB, 0a3abTIB, Ta0p0. BUKOPUCTOBYIOTH /ISl ylIallITyBaHHs OpYKiBOK.

byounok — OyniBis Juist )KUATAA, PO3MILLEHHS MIAMTPUEMCTB, YCTAaHOB TOLIO.

byoisenvnuii 06’em — TEXHIKO-€KOHOMIYHUN TMOKA3HUK, SKUN XapaKTepU3ye
PO3MIpHU IPOCTOPY, 3aHHATOTO OYJUHKOM.

byoigenvni pozuunu — OyIiBeNbHI MaTeplaqd OJIEp>KyBaHI B pe3yJbTari
TBEPIIHHS CyMillll B’ SKY40i pEYOBUHHM 3 BOJIOK0, AP1OHOTO 3a0OBHIOBAYa, 100aBOK.

bynvooszep — tpakTop abo TATay, oOJATHAHUM BIIBAJIOM (IITUTOM) 3 HOXKEM.
Bynbno3epu 3pi3atoTh 1 NEPEMINYIOTh IPYHT, 3aCUTIAI0Th KOTJIOBAHU 1 TPAHIIIET.

bymaoien — muBinin. CH, = CH-CH = CH, — HeHacu4eHuUil BYTJICBOJICHb.
[Tomimepuzariiero OyranieHy 700yBalOTh OyTaAl€HOBI KayuyyKH, 3 SIKUX BUTOTOBIISIOTh
I'YMOBI BUPOOH.

bymunkayyyk — CUHTETHYHMI Kayuyk, comosimep 1300ytuineny 3 1...1,5 %
130TIpeHy.

bymosuii kaminb — oOkpemi HenmpaBWIbHOI (OPMH KaMeHI 3 po3Mipamu
150...500 MM, macoro 110 40 Kr ojieprkaHi Mpu po3poOIl TBEPAUX TIPCHKUX TTOPIi.

B

Banno — B’skyda pedyoBWHa, OJiep)KaHA BUIAJIOM KaJbI[l€BO-MarHi€BUX
TIpCHKUX MOPiJ (BamHAKIB, KPEHIH, JTOTOMITIB TOIIIO).
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Bannax — ocanosa ripcbka mopoja, 10 CKJIAJA€ThCs 3 KaJIbLMUTY. 3 BaIHSKIB
BUIAJIIOIOTH BaITHO.

Benmunayis — moBITpOOOMIH B NPHUMIIIEHHI, KU PETYIIOEThCS; CHUCTEMa
3aX0/JI1B /IS 3/11CHEHHS TOBITPOOOMIHY.

Bepanoa — npuminienHs, npuOy10BaHe 10 OYJIUHKY.

Bepmuxynim cnyuenuii — TEMJIOBOMAIINHUN Marepiall y BHIJISAL JIyCKU
30JIOTUCTOTO 1 cpibIsicTOro KombopiB. CrydeHHi! BEpMHUKYJIIT OACPKYIOTh CIOCOOOM
noipiOHEHHS MiHEpally BEpMUKYIITY 1 BunaimoBanuam mpu t = 900...1000 °C.

Becmubyns — nepenHe NpuUMIIIEHHS B Cy4YaCHUX TPOMAJICBKUX OyAMHKaX.

Bumowenns — 4yacTHHA TBEPAOTO MOKPHUTTA TEPHUTOPIii, sika Oe3mocepenHbo
MPWIATae 70 OKOJIbHOI YaCTUHU OyIMHKY 1 3aXUIIA€ Bl 3aMOYyBaHHS (DyHIaMEHTH,
M1J{BaJii, IPYHTH OCHOBU CIIOPYAH.

Biaoyx — MicT, 3a TOTOMOTOIO SIKOTO 31MCHIOETHCS TIIIOXi HA 1 TPAHCTIOPTHA
KOMYHIKallisl 4epe3 sipy, YIIEIUHHU, OaJKy TOIIO.

Biopamop — wmexaHism  ana 30yKEHHS ~ MEXaHIYHMX  KOJMBaHb.
BukopucToBYIOTH /ISl YIIUTbHEHHS! OETOHHUX CYMIIIICH.
Bibponpoxam — cnoci0 yuijgpHEHHd O€TOHHOI CyMillli 3 JONOMOIOIO

OJIHOYACHOI J[ii Ha HEel BIOpallii 1 IPOKATKOO M1k BaJIKaMHU.

Biomimka — BUpakeHE y METPHUHUX OJMHULIAX TMO3HAYEHHS BEPTUKAIBHOTO
piBHs (BUCOTH) 3€MHO1 200 BOJSHOI MOBEPXHI MICIIEBOCTI Ta €JIEMEHTIB OYyJAMHKIB 1
CIIOPY/Jl CTOCOBHO JIO TIEBHOT'O BUX1JTHOTO PIBHSI.

Bineyb — OCHOBHAa KOHCTPYKIIiSl CTIHU 3pyOy, TOpPU3OHTAIBLHUN psJl KOJOH
(OpyciB), MOKJIaAEHUX MO NEPUMETPY OyAIBIl 1 OB’ SI3aHUX MK COOOI0 BpyOKaMH.

Bimpaoe — Bun mucrenrBa. MoHyMeHTalnbHa, JEKOpAaTHBHA, OpHAMEHTaIbHA
a00 CIO’)K€THA KOMIIO3UIIS 13 CKJIa ab0 1HIIOr0 Martepiaiy, sSIKUW MPOITyCKa€e CBITIIO.
BiTpaxx MOHTY€ThCSI Ha METaJIEBOMY KapKaci 13 IIMaTKiB KOJIbOPOBOTO CKJIA.

Bimpaowe — cyuinbHe 3ackieHHs dacaay abo Horo 4acTUHHU.

Bimpuna — cBiTIIONpO30pa CTIHOBa Oropo)ka OYJIMHKIB, MNpU3HA4YeHa IS
€KCMO3UIIIi TOBapiB Ta iX peKJIaMH, a TAKOXK JIJIs OCBITJICHHS 1 TEII0130J1A1111 poO0UHX
IPUMILIEHb.

Booosiosio — npuctpiit 4151 3a0e3nedeHHs BiIBEACHHS BOJIU 3 J1axiB OyAMHKIB.

Booonposiona mepesica — cuctema TpyOONpPOBOIIB 1Jid Iepeaaydl BOAU 1O
MICIIb CITOKHUBAHHS.

Bopoma — mmpoxkuii mpopi3 y CTiHI YU OTOPOXKI, SKUH TPU3HAYCHUN IS
npoizay. 3’ €Hy€e BHYTPIIIHIN 3aMKHEHUHN TIPOCTIp 13 30BHILIHIM.

Bpybka — crnonydeHHS €JIEMEHTIB JEPeB’SHUX KOHCTPYKIHA, TPH SKOMY
YaCTUHA OJTHOTO €JIeMEHTa BXOJUTH B a3 IHIIIOTO.

r

T'abpo — ripchka mopoja, sika CKIATAEThCs 3 IUIAriokiasy, aBriTy (MOJbOBUX
mmnatiB). s oOnuiroBanHs.
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l'azobemon — nerkuii OETOH, BUTOTOBJICHWNA HA OCHOBI Ta30yTBOPIOBAYIB
(amromiHi€Ba Ty/Ipa, IEPEKUC BOJHIO), IIEMEHTY a00 BamHa, BOJU, MOJIOTOTO IUIAKY,
30J1H.

l'azonocmauanus — opraHizoBaHa Mojaya 1 po3moJIij TOPIOYUX ra3iB Jyis
noTped HACEJIEHHS 1 HAPOJAHOTO TOCIOIaPCTBRA.

T'azocunixam — H13apIOBaTHI OETOH, B IKOMY B’S)KYYHUM BUCTYIIA€ MOJIOTE
BaITHO-KHUIILJIKA.

T'anepess — By3pbKUM KPUTUH MEPEXiJl, KUK 3’ €HYE OKPEMI YaCTUHHU OYJIHUHKY
a00 J1Ba OyJIMHKH YH CTIOPYIH.

I'enepanvuuii nian (2ewnnian) — 9acTUHA MPOEKTY, SIKA BU3HAUYAE PO3MIIICHHS
OYJIMHKIB, CIIOPY/, TPAHCIIOPTY, OJIaroycTpii TepUTOpii 1 T.1.

liepockoniynicme - BIACTUBICTh Martepiaidy MOTJIMHATH BOJIOTY 13 BOJIOTOTO

HOBITPSL.

liopoizon — TigpoO3ONAIIAHUN — MaTepial 13 a30€CTOBOTO  KapTOHY,
IPOCOYEHOr0 HAPTOBUM OITYMOM.

liopoizonayis — BIACTUBICT, MaTeplaly 3aXWIIATH KOHCTPYKIUIO BiJ

MIPOHUKHEHHS BOJIOTH.
liopoizonayis — 3aXUCT 4YaCcTUH OYJAMHKIB 1 CIIOPY, KOHCTPYKIIiH, pe3epByapiB
BiJl IPOHUKHEHHS BOJM, a TAKOXK 3aCO0M JJIS IIUX ITUICH.

T'iopoginbuicms — 31aTHICTh MaTepiandy 3B’SI3yBaTH BOAY 1 3MOYYBATHUCS
BOJIOIO.

Ll'iopoghobHicmeb - BIACTUBICTH T1JIa HE 3MOYYBATHUCS BOJIOIO.

l'inc — npupoaHuil MaTepian OUTOro KoJbopy. I3 HBOro BUTOTOBIISAIOTH TIIICOBY
B’SKY4y PEUOBUHY.

lipcoki nopoou — TpPUPOIHI TiNa, 13 SKUX CKJIAIAa€TbCd 3€MHA Kopa,
CKJIQJIA0ThCS 13 MIHEpaJIiB.

I nasyp, nonuea — ckiono1i0He MOKPUTTS HA KEPaMIYHUX BUPOOaX, 3aKpIrjieHe
BunamoBanHaM. Ckmaa: 1) mrMEeHT 1 TMOPOIIOK 13 CKiIa; 2) CBHHIEBUH CYypHK,
MOJTLOBUH IITIAT, MOJIOTHH ITICOK, KaOJIiH, Kpei1a, OapBHUK.

I'netic — metamop@iuHa ripchbka Mopojia, Mo CKIaay BiAMOBLAaE TpaHity. s
meoeHto, 0yTy, PyHIaMEHTIB, TPOTYyapiB.

Topuwe — 3akpUTHl TPOCTIP MK MEPEKPUTTIM OCTAaHHHOTO TIOBEPXY 1
MOKPUTTSIM y OyJIMHKAX 13 CKATHUM JITAXOM.

I'pasiti — cunyya nopoja, sika yTBOpUJIAcs MpU pyHHYBaHHI PI3HUX T1PCHKUX
opi.

I'panim — BUBEp)KEHA NIJIbHA, MIIHA TIpChbKa TMOPOJA, SIKa CKIIAIA€ThCS 3
MOJILOBOTO INMAaTy, KBapily 1 CIIOAU. 3aCTOCOBYETHCA JJIsi OOJUIIOBAJILHUX ILIUT,
KaMeHIB, CX1JIIIB, JJIs 111e0eHI0, 0YTOBOI0 KAMEHIO.

1 yOpon — 3anUIIOK MPHU NEPETOHII Ma3yTy JUIsl OJep>KaHHs Macell.

Jlax — BUI TIOKPUTTS, HAAOYJOBa HaJ TEPEKPUTTSIM OCTAHHHOTO TOBEPXY Y
BUTJISIAI  OJHIET a00 KITBKOX TMOXWIMX IUIONIMH, IO YTBOPIOIOTH pa3oM 3
MIEPEKPUTTIM 3aMKHEHUH IIPOCTIP-TOPHIIIE.



T.M. Iawenxo, 3.1. Ceimna 292

/leepi — ipopi3 y CTiH1 OYJIUHKY, IPU3HAYEHUN JIJIS1 TPOXOY.

/lexop — cuctema NnpuKpac Copyau.

Jlexopamugnicms — sIKiCHa 0COOJIUBICTh MPEAMETHO-IIPOCTOPOBOI (hOpMHU, 11O
BU3HAYAETHCS 1i 00’ €MHO-TUTACTHYHOIO 1 KOJIOPUCTHUYHOIO OYOBOIO 1 BHUCTYIIAE SIK
BUPAXEHHS KPacHu.

epesno-6onoxknucmi naumu — BUTOTOBISIOTH 13 BOJOKHHCTOI JEpeB’SHOT
CHUPOBUHHU, BIAJTUTOI, BIAMpecoBaHoOi 1 BucymieHoi. ToBmuHa 3...25 MM.

lepesocmpyoickosi naumu — TUTATH, BUTOTOBJICHI TapsSyvM MPECYBaHHSAM 13
CyMillll JEPEBHOI CTPYXKKH 3 CHHTETUYHHMU CMOJIAaMU. 3aCTOCOBYIOTH SIK
OTOPOJKYBaJIbHI ~ KOHCTPYKIII, JUisi  OOJUIIOBaHHS, JUIsI MIJUIOTH, JBEpeH,
NePEeropoIoK.

lepesnowapysami naacmukuy — TUIMTH, OTPUMaHl TapsyuM MPECYBaHHIM
MakeTiB 13  JIEPEBHOr0  IIMOHY, MPOCOYEHOTO CHUHTETHYHUMH  CMOJIAMHU.
3aCTOCOBYETHCS SIK KOHCTPYKUIMHUAN OOJIMLIOBATILHUN MaTepial.

legopmayis — 3mina popMu abo po3MIpIB Tiia Mia Ai€r0 OyIb-sIKUX (HI3UIHUX
dakTopis.

/liaba3 — ripcbka nopo/a 13 NoJIbOBOTO INATY 1 aBriTy, TEMHO-CIPOT0 KOJIBOPY,
3aCTOCOBYIOTH JJIS IOPOKHIX MIOKPUTD, JTsI KaM STHOTO JINTBA.

Miamomim — Oina, xoBTa abo cipa Tipchbka TIOpoOJAa, CKIAJAEThCS 13
J1aTOMITOBUX BOJOPOCIIB, IJIMHU 1 micKy. Jlerka, Temioi3osiiiiia, 3aCTOCOBY€EThCS
JUIL BUPOOHUIITBA TEIUIOI3OJIAIIMHUX MarepialliB, JO0aBKH 10 IIEMEHTIB, JJIs
OITYMHHX TIACT, /I BUTOTOBJICHHS IJIaCTMAC.

Jiamomimosi e6upobu — WIKAPAYNU, CETMEHTH, LEITy BUTOTOBISAIOTH 13
niaTomiTiB (a0 TpeneniB) 3 100aBKaMH TJIUHHU.

Jlinac — KpeMHE3eMUCTUH BOTHEYIOp, BUTOTOBJIEHWW 13  KBapIIMTIB,
MICKOBUKIB.

Jlogeosiunicms — 30ATHICTH KOHCTPYKIIH, OyIMHKIB 1 cHOpyn 30epiraTu
(b13MKO-TEXHIYHI 1 eKCIUTyaTaliiiHI IKOCTI MPOTITOM TPUBAJIOTO 4yacy. JlOBroBIYHICTh
3aJIEKUTh BlJl JTOBFOBIYHOCTI OCHOBHHMX HECYYHX 1 OrOpOJIKYBaJIbHUX KOHCTPYKIIii,
SAKOCT1 Oy1BeIbHUX POOIT 1 yMOB €KCILTyaTallii.

Jlonomim — rTipceka mopoma, CaCO3MgCOQOs;, 3acTocOByeTbCS IS
BUTOTOBJICHHS BOTHETPUBKHUX MaTepialliB, JTOJOMITOBOTO B’SKY4OTr0, JOOABISIOTH B
MIUXTY JJI51 OJICPKAHHS CKJIa.

Jlomenna niu (OomHna) — ciopyaa jisi BUTUTABKY YaBYHY 13 3aJ113HOT PY/IH.

Jlowku — mmmomatepian, po3Mipu sikoro: ToBmmHA 13...100 MM, mmpuHa
80...150 MM, noBxkuHa Bijg 3 10 6 M, IO 3aMOBJICHHIO 10 9 M.

/Jlpacnaiin — OJHOKIBIIOBUI €KCKAaBaTOpP 3 KOBIIEM Y BUIJISAI COBKA, SKHI
MBINIYETHCS HAa KaHaTax 0 cTputd. [ po3poOKu rpyHTIB, pO3MIIIIEHUX Ha PIBHI 1
HUKYE PIBHS CTOSIHKH €KCKaBaTopa.

E

Exckasamop — caMoxiJiHa 3eMyIepuiiHa MallliHa, MPU3HAYEHa JJisl KOMAaHHA 1
nepeMilleHHs TPYHTY Ha HEBEJIMKI B1ICTaHI.
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Excnnixayia — 3Bi1 yMOBHHMX 3HAaKiB, OTHCIB, MOSCHEHb, SIKI CYMPOBOKYIOThH
MPOEKT YU KPECICHHS.

Enexmponiz — po3kiiag pe4OBUH €IEKTPUIHUM CTPYMOM.

Enexmponpoepie 6emony — oauH 13 COCO0IB MPUCKOPEHHS TBEPAIHHS OCTOHY
IPONYCKaHHSIM €JEKTPUYHOrO CTpyMy Oe3mnocepelHbo dYepe3 OeToH abo 3
JIOTIOMOT'O}0 HAarpiBaJbHUX €JIEKTPUYHUX MPUIIaiB.

Emany — TOHKE CKJIONOAIOHE MOKPUTTS, HAHECEHE Ha IOBEPXHIO METAJIEBUX
BUPOOiIB. BUTOTOBIAIOTH 3 KBapily, KBaplOBOTO MICKY, COIH, KPEHAH, MOJIHLOBOTO
HIMarty, KaoJaiHy, OypH, MIrMEHTIB, OKUCIIOBAaYiB, MOJIU(IKATOPIB.

Emynveamopu — pedoBuHHM, M0 CHOPHUSIOTh YTBOPEHHIO Ta cTabumizarii
emyJbcii. ([ToBepXxHEBO-aKTUBHI pEYOBHHH — MUIJIA; TIAPOQIBbHI CIIOIYKU — JKEJIaTHH;
riApoQiIbHI MOPOIIKH — TJINHA, BAITHSK, CaXa).

Emynocii — nucnepcHi cucTeMu, 0 CKIAAaloThCs 3 ABOX PIJIUH, OJHA 3 SIKUX
pO3MOo/IlJIeHa B IPYTid y BUTIISIL APIOHUX Kparmesb. 3BUYaiiHO ofHa 3 piauH (ha3) —
BOJIa, Ipyra (Maciio) — OEH3UH, 0JIisl TOIIO.

Epkep — uacTMHa TpPUMIIIEHHS, $Ka BHCTyIa€ 3a JIUIBOBY IIOBEPXHIO
30BHIIIHBOI CTIHUA OYJIUHKY.

Eckanamop — MexaHiuH1 pyXOMi CXOJIH.

Eckiz — nonepenHiii Hayepk, O (IKCye apXITEKTypHHUI 3aayM CIOPYIUd YU
OKpEeMHUX ii YaCTHH Y 3arajJbHUX, HAUOLIBII ICTOTHUX PUCAX.

Ecmakada — HazemMHa a00 HaJgBOJAHA MOCTOBa CHOpYAA JJI aBTOMOOUIBHUX
NUIAXIB, KOJIH 3ali3HUIb, KOMYHIKAILli, [Js TMEepEMIIIEHHS TPaHCIOPTHUX
MEXaH13MiB, KpaHiB TOILO.

K

Kanosi — rparyacTi BIKOHHMII 3 MeTaly, IUlacTMacu abo JaepeBa, sKi
BCTAHOBJIIOIOTh Y BIKHAX MHUTJIOBHX, TPOMAJICbKUX, BUPOOHWYUX OYIUHKIB IS
3aTeMHEHHS PUMIIICHHS.

Kapocmitikicms — BIaCTUBICTh YMHUTU OMIP MHPU BUCOKHUX TeMIeEpaTypax
XIMIYHOMY pYHHYBaHHIO MiJ] BIUIMBOM Ia30M0AI0HOIO Cepe0BHILIA.

Kopcmkicmb  —  XapakTepUCTHKa TPYKHUX  BJIACTUBOCTEH  CHOPYIH,
KOHCTPYKIIii, 3aTHICTh 1X YHUHUTHU OMip 3MiHaM (POpMU il BIUIMBOM 30BHIIIHIX CHJI.
BracTuBicTh MpOTHIIEKHA KOPCTKOCTI, HA3UBAETHCS THYUKICTIO.

3

3abononb — 30BHIIIHI, ORI MOJOJI IIApW ACPEBHHH, MO0 OE3MOCEPETHHO
MPUJIATAIOTh 10 KamM0it0. 3a00JI0HB CBITIIIIIA S/Ipa 1 MEHIII HIiIbHA.

3abyoosa — 3BeieHHs] OyIMHKIB 1 CLIOPY HA TEPUTOPIi HACETEHOTO MicIls abo
OKPEMHX MOTO YaCTHH.

3axpinnenns  tpywmie — IITy4HE  TIOJIMIIEHHS  (DI3MKO-MEXaHIYHUX
BJIACTUBOCTEN TMPUPOJHO 3ajsral0yuxX TIPYyHTIB: OiTymi3allis, CHJIIKaTU3alis,
LIEMEHTALllsl, 3aMOPOKYBaHHS, HArHITaHHS TJIMHUCTO1 CYCIEeH31i, TepMIYHUMN CIOCIO0.
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3anizna pyoa — MPUPOJIHI MiHEpadbHI YTBOPEHHS 3 BMICTOM 3ajli3a y TaKHUX
KUIBKOCTAX, NPH SIKUX HOTO €KOHOMIYHO BHT1IHO J0OyBaTH Ha Cy4acHOMY eTarll
PO3BUTKY TEXHIKH: MapTUT, T€MaTUT, CUACPUT, Oypl 3aTi3HIAKUA (JTUMOHIT), YEPBOHI
3aJT13HAKY (MarHeTur).

3anizobemon — Marepiaj, IO SBJISE COOOI0 MOHOJITHE 3’€qHAHHS OCTOHY 1
CTaJIEBOI apMaTypH.

3anoentoaui — mpUpoIHI a00 MITY4HI MaTepiaiu, 0 B CyMilll 3 B sDKYYHMH
PEYOBHHAMHM ¥ BOJIOIO YTBOPIOIOTH OY/IiBENIbHI OETOHH 1 PO3YMHHU.

36ipni koncmpykyii — OymiBeNbHI KOHCTPYKIIii, 10 iX 30MparoTh (MOHTYIOTH)
Ha MicIli OyJiBHHUIITBA 3 €JIEMEHTIB, 3a3/1aJerilb BUTOTOBJICHUX Ha CIICIiaTi30BaHUX
3aBOJIax.

38yKoiz0nAYisi — 3aXUCT NPUMIIIECHb Bl MPOHUKHEHHS 3BYKiB (IIIyMY).

3eun — BUKpPUBJIEHHS OCI a00 CepeJuHHOI TMOBEPXHI Tija MijJ BIUIMBOM
30BHIIIHIX CHUJI.

300uecmeo — rany3b apXITEKTYPHOI ISIIBHOCTI, T€ caMe 10 “apXiTeKTypa’.

3onomuii nepepiz — oAl y KpalHbOMY 1 CepelHbOMY BimHOIIEHH] (JIeoHapmo
na Binudi), moaun Bigpi3ka Ha JBI HEpIBHI YaCTUHU Tak, 110 OUIbIIa YacTUHA X
BIJIHOCUTBCS JO MEHINOI YaCTUHU @-X TaK CaMo, SIK BECh BIAPI3OK 10 OUIBIION
YacTHHU: a . X =X . (a—x). x = 0,62a.

1

[301 — T1APOI30NSLIAHUI MaTepial, BUTOTOBJICHUNA 3MILIyBaHHSAM OITyMy 3
T'YMOBOIO KPHUIIIKOIO 1 a30€CTOM. JIJIsl TOKPIBJ1 1 T1PO130JIALIii.

Imnocm — 1) npodinboBaHUN apXITEKTYPHHH €JIEMEHT, PO3MILICHUNA Haj
CTOBIIOM, JIONATKOI0, MUIACTPOIO, KAMITE/UTI0 KOJOHHW; 2) 3’€qHyrodya JeTallb MiX
KaImTeJTI0 1 apkoro; 3) By3bKHI MPOCTIHOK MK JBOMa BIKOHHMMH YM JIBEPHUMH
npopizamu; 4) BEPTUKAIBHUN JepeB’silHMA OpycOK MK JBOMa BIKOHHUMH
(I1BepHUMH) KOpOOKaMHU.

Inoycmpianizayia 0yoienuymea — COUIAJbHUM MPOLEC IEPETBOPEHHS
OyIIBHUIITBA HA KOMIUIEKCHO-MEXaH130BaHE 3BEJ€HHS OyAMHKIB 1 CIOPY. 13 301pHUX
OyI1BENbHUX KOHCTPYKIIii, BATOTOBJICHUX y 3aBOJCHKUX YMOBAX.

Inocenepna niocomoska mepumopii — KOMIUIEKC POOIT 3 MiCTOOYIIBHOTO
OCBOEHHS TEPUTOPIi, K1 3BHUAWHO TIEPEYIOTh ii 3a0yI0BI.

Inoicenepna cnopyoa — Tpu3HaueHa s (PYHKI[IOHAJIBHUX TIPOLIECIB, IO
BiIOyBalOTbCcst 0€3 ydacTi JIIOAWHM (MOCTH, TpeOii, HUISIXOMPOBOIW, €CTaKalu,
TpagupHi, MAMPHI CTIHKH, MOTJIX TOIIIO).

Inukpycmayiss — TexHIKa JE€KOpyBaHHS BHUpPOOIB 1 OYIWHKIB TBEpIUMHU
Mmatepianamu. (Mapmyp, AepeBUHa, KICTKA, KepaMmika, KOIITOBHI KaMeH1, TIepJIaMyTp
Tomo). Bpi3aHi y MOBEpXHIO Ta BIAPI3HAIOYNUCH 32 KOJHOPOM, BOHU YTBOPIOIOTH
OpHaMEHTHU abo0 PIrypHi 300pa>KeHHS.

Incekmuyuou — XiIMIYHI PEYOBHHHM, SKI 3aCTOCOBYIOTH [JIsi OOpOTHOM 3
KOMaxamu — IIKIJHUKaMU JepPeBUHU (KaM SHOBYT1JIbHE MacJio, XJI0podoc).

Inconayis — npsiMe COHSYHE ONMPOMIHIOBaHHS IPUMIIIEHB 1 TEPUTOPII.
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Iumep’ep — BHYTpIIHIA TpOCTip OYAMHKY ab0 OKpPEeMHUX MPUMIIICHb,
YTBOPEHU  OrOpPOJKYBAJTbHUMHU  TMOBEPXHSAMH, MEOJSIMHU,  OCBITIIOBAJIHHOIO
apMaTyporo, OOJaJgHaHHSIM TOmO. Y BY3bKOMY 3Ha4eHHI — O(OPMIICHHS

BHYTPIIITHHOTO MTPOCTOPY.
K

Kananop — mammnaa 1ig HaJlaHHS MaTeplajioBl IJIaJAKOCTI, OUIBINOI TYCTHUHH,
HAHECEHHS Ha HBOTO THUCHEHHSIM MaltoHKa. CKIAJa€eTbCsi 3 TOPU3OHTAIBHO
PO3MIIIICHUX BaJIiB, M)XK SIKUMH IIPOITYCKalOTh MaTepial.

Kambiti — TBipHa TKaHMHA, MICTUTHCS MK JIEPEBUHOIO 1 JyOOM y BHIJISIII
OJTHOPSTHOTO LMMIIHAPUYHOTO IIapy.

Komuwum — Tennoi3onsuiiiHuii Martepian y BUIJIAIL IUIMT, CIPECOBAHUX 13
CTE€0JIIB KOMHUIILY 1 CKPIIJIEHUX OLMHKOBAHOIO MPOBOJIOKOKO.

Kananizayis — cucrema 1HXEHEPHUX CHOpPYA Ul TPUHAOMY 1 BiJIBEIECHHS
CTIYHHMX BOJ[ 3 TEPUTOPIi HACEIICHUX MICT 1 POMUCIOBHX IMIAMPUEMCTB, OUUILEHHS 1X
B1J1 3a0pYIHEHHS 1 CKMIAaHHSM B BOJIOKMY.

Kanam — rayukuii Bupib 13 cTasieBoro Ipoty ado HUTOK MPSIKI.

Kaonin — puxia ripcbka mopoja, yTBOpeHa 13 KaodiHITy Ta 1HIIUX MiHEpaiB.
3acTOCOBYETHCS J1J1si BUpOOHUIITBA papPpopo-PasHCOBUX BUPOOIB, OLIMIA TITMEHT.

Kaoninim — BogHUN CUITIKAT aJIFOMIH110, OCHOBHUM MiHEpa TJIHH.

Kaninapna 6o0a — Boma, MO yTpuUMyeTbcs a0 TepecyBaeTbcs B TOpax,
TpiIMHAX Ta 1H. OPIOHMX MOPOKHUHAX TIPCBKUX MOPIA 1 IPYHTIB MiJ €0 CHII
MOBEPXHEBOTO HATATY.

Kanimenb — BepXHd YacTHHA KOJIOHM, MIJIOHAa ab0 MUIACTpa, Ha Ky
Oe3mocepelHb0  CIUPAEThCsl apxiTpaB (Oanka) abo m’sita apku. Mae dopmy
00epHEHOT0 3pi3aHOTr0 KOHyca abo mipamiu.

Kap’ep — ripHuYe mIAOPUEMCTBO TO BUIOOYBAHHIO KOPUCHUX KOTAJIHH
BIIKPUTUM CIIOCOOOM — 0€3M0CEPEIHHO Ha MOBEPXHI 3EMIJII.

Kapbonamu — coni ByriibHO1 KUCJOTH (KaJIbIUT, JOJIOMIT, MAarHE3UT).

Kapkac — kicTsk OyIMHKIB Ta CIOPY[, TPOCTOPOBA CHUCTEMA JIIHIMHUX HECYUHX
KOHCTPYKIiH, siIKa cipuiiMae BC1 HaBaHTa)XEHHS 1 mepenae ix yepe3 PyHIaMEHTH Ha
OCHOBY CIIOPY/IH.

Kapnus — ropu30HTaNbHUNA BUCTYM HA CTiHI, SKUI MIATPUMYE 3BIC MOKPIBII Ta
3aXUIIA€ CTIHY BiJ CTIYHOI BOJM, a TaKOXK 3aBEPIIyE TOPU3OHTAIBHI EIEMEHTH
dacany.

Kaxenv — Bua xepamiky, TOHKAa TUTMTKA 3 OOMajeHOi TJWHU, TTOKPUTA 30BHI
r71a3yp’1o. 3 BHYTPIMIHBOTO OOKY KaxJjii MalOTh PAaMKOMOIOHWN HEBUCOKHUM 00110K
(punza, pymba, pymo).

Kesanigixayiss — ctyninb npodeciiiHol MiArOTOBKH MpalliBHUKA, HAsBHICTh Yy
HbOT'O 3HaHb, YMIHHS 1 HaBUYOK, HEOOXIAHUX IS BUKOHAHHS HUM TEBHOTO BUIY
poboTH.
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Keapmupa — wyactunHa OyAuHKY, Tpyna B3a€MO3B’S3aHUX MPUMIIIECHb,
MPU3HAYEHUX JUISl TOCTIHHOTO MEIIKAHHS JIOJMHU (KUTJIOBI KIMHATH, KyXHs, BaHHA,
TyaJeT Ta iH.).

Ksapy — minepan tumy cuiikaris, SiO,. I'ycruna 2,15 r/em®, tBepaicts 7,25.

Ksapyum — miinpHa, 3epHHUCTA TIpChKa MOpPOJA, IIO CKIATAETbCA 3 KBapILy.
Metamopdiuaa. BUKOpHUCTOBYIOTH SIK OONHITIOBAIBHUMA, KHUCIOTO- 1 BOTHETPUBKHUI
Marepia.

Kepamzum — mnopuctuii wmatepiaj, OJAEpKaHUW MPUCKOPEHHM BHIIaJIOM
JETKOIUIABKUX TIAUHUCTHX TMOPIJ, IO CHYYyIOThCS. 3aCTOCOBYIOTH JUISL JIETKOTO
OCTOHY, TEILJI0- 1 3BYKO130JISII1i.

Kepamixa — BUpoOM Ta Marepiaiad, sKi OTPUMYIOTh CHIKaHHSAM TJIMHH 3
MIHEpaJIbHUMU J100aBKaMH Ta OKHCAMH.

Kneeni xoncmpyxyii — nepeB’siHI KOHCTPYKIIi, €IEMEHTU SKMX BUKOHaHI 13
JIOIIIOK, OpYCKiB, paHEpH MIISAXOM CKIICIOBaHHs (Oayiku, pepMu, apKu, pamH).

Kninkep — mpoIyKT BUTIAIOBAHHS JI0 CITIKAHHS CyMIIIll BaIHSKY 1 TJIMHHU.

Kninxep — criedyeHa CyMmilll BanHsAKY Ta TJIMHU JIJISL OJIEPKAHHS [IEMEHTY.

Konona — apxitektypHo oOpoOjieHa omopa, CTPHKHEBHI €JIEeMEHT CHOpY.H,
HECy40i KOHCTPYKIIii Tomo. OJUH 13 €JIEMEHTIB KapKacy.

Koneeep — TpancnopTep — MalinHa, SIKOKO Oe3mnepepBHO abo0 3 3aJlaHUM
PUTMOM MEPEMIIYIOTh BAHTAXK1 YU BUPOOU HA TIEBHY B1JCTaHb.

Konsepmop (xonsepmep) — MeTanypriiiHUil arperar, B SIKOMY OJIEPKYIOTh
CTaJb (ITPOTyBaHHSAM PIJIKOTO YaBYHY KHCHEM).

Komnenomepam — ocanosa ripcbka Mopoja, MO CKIAJAEThCSA 3 TalIbKH, IICKY,
IpaBil0 ¥ BalyHIB, 3IEMEHTOBAaHUX OKCHIAMM 3ai3a, TJIMHUCTUM MaTepiajioMm,
KapOOHaTaMH.

Konconb — Hecyua KOHCTPYKIIiS y BUTIIAL OpyCy 3 OTHUM BUIBHHMM, a IPYTUM
YKOPCTKO 3aKPIIJIEHUM Y OIOP1 KIHUEM, SIKUW CIpUMAe HABAHTAXEHHS Y HAMPIMKY,
NEePHEHANKYJIIPHOMY HOTO OCl.

Konmeiinep — 3HIMHUI TIPUCTPIN (CTaHIApTHA EMHICTB), B IKOMY MEPEBO3SIThH
BaHTaXI.

Konmpacm — npoTUIIEAKHICTh Y YOMYCb.

Konmponv — nepeBipka BAKOHaHHS 4OT0-HEOY/Ib.

Koumpghopc — BepTuKanpHa AOMOMDKHA TiAMIpHA KOHCTPYKIIiS, MPU3HAYCHA
JUTSI TIICUJIEHHSI OCHOBHUX KOHCTPYKIIIM MpU CIPUHUHATTI HUMHU PO3TMOPY 200 1HIIUX
TOPU30HTATBHUX CHUJI.

Konvok (epebinb) — BepxHE TOPU3OHTAIBHE PEOpPO Jaxy, SIKE yTBOPIOETHCS
MEPETUHOM JIBOX HOTO CXHUIIIB.

Kopa pociun — nepudepuyna yactuHa crediia 1 KOpeHsl pOCINH, pPO3TalllOBaHa
MIK TOKPUBHUMHU TKaHUHAMH 1 KUTbIIEM KaMOiro.

Kopo3zia — pyitHyBaHHSI TTOBEpXH1 PI3HUX TUT Mij BILIUBOM (h13UKO-XIMIYHUX 1
O1o70T1YHUX (HaKTOPIB.

Kopyno — winepan kmacy okcumiB i rigpokcuais Al,Os;. Teepaicts 9.
BukopuctoBytote sk abOpasuBHuil Mmatepian. Binmmiam: candip, pyOiH — §K
JIOPOTOIliIHHE KaMiHHS.
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Komeooic — 1HOuBiMyalbHUI JKATIOBUN OYIWHOK 3 HEBEIUKOI IJISTHKOIO
3eMJIi, PO3PaxOBaHUM Ha OJTHY CiMIO.

Komnosan — BWiMKa B IPYHTI, MpHU3HAUYCHA I YJIAIITyBaHHS (yHIaMEHTIB
OYJIMHKIB 1 CIIOPY/.

Kpexine — nporniec 1ecTpyKTUBHOI TepepoOku HadTu abo 11 Pppaxiiiif 3 MEeTOI0
OJiep>KaHHS MOTOPHOTO TajMBa, XiIMIYHOI CHPOBHHH JUII BUPOOHHUIITBA ILIACTMAC,
BOJIOKHA, PO3YMHHHUKIB.

Kpemnezem — kpemuiro nBookcun, SiO; — crioiryka KpeMHII0 3 KHCHEM.

Kpoxseu — Hecydl KOHCTPYKINi MOXUJIOr0 Jaxy, SKl HIATPUMYIOTh MOKPIBIIIO.
KpokBu OyBaroTh MOXUJIi 1 BUCSYl. BUTOTOBISAIOTE 3 AepeBa, 3al1i300€TOHY 1 MeTaly.

Kcunonim — mTydHuil Kam’SHUM MaTepiaj, OJep)KaHMM B pe3yJbTari
TBEpJHEHHSI CYMIIlll MarHe3iajdbHOi B’SKYy4Oi PEYOBUHH, THUPCH 1 JIE€PEBHOTO
OoporHa.

J

Jlabpaoopum — TipcbKa mopoja, SiKa CKIAIa€TbCsl 3 TMOJBOBOTO INMATy 1
n1abpasopy. 3aCTOCOBYETHCA ISl OOJIUITIOBAHHS MOHYMEHTAJIBHUX CIIOPY/I.

Jlak — cMona, pO3YMHHA B PO3YMHHHKAX. 3aCTOCOBYIOTH [IJI1 BHTOTOBJICHHSI
emaineBux gap0, IpyHTOBOK, IIIMATIIBOK.

Jlamu (ocepounu) — dYacTMHAa TOKPUTTA OyAMHKY, JO SIKOI KpPIIUTHCS
MOKpIBENbHUN MaTepiasl. BUKOHYIOTBCSA 13 JepeB’sHUX, 3a/11300€TOHHUX OpPYCKIB,
MPOKATHOI CTaJIl, SIKI KPIIUIATHCS /10 KPOKB 1 IEPEIat0Th HA HUX HAaBaHTaXKEHHSI.

Jlebioka — malnMHa 3 TATOBHM KaHAaTOM a0oO JIAHIIOIOM, SKOIO IIiIIMMaloTh,
OMYCKAaIOTh UM MIATATYIOTh BaHTaXKI.

Jlinkpycm — pyJloHHUW 03100JIOBaIbHUN  OynmiBelNbHUM Marepian 3
IIaJICHBKOI0 a00 penbedHOo moBepxHero. CKIlalaeThes 3 MUIBHOI ManepoBOi OCHOBU
1 TOHKOTO IIapy MJIAaCTMACH. 3aCTOCOBYETHCS ISl BHYTPILIHBOIO 0300JIEHHS CTIH
IPOMAJICBKHUX CIOPYJ 1 3aC001B TPAHCIIOPTY.

Jlinoneym - pynoHHUN MaTepian g MOKPUTTS MiJJIOTH. BUTOTOBIsSETHCS 13
MJIACTUYHUX Mac.

Jlinnuna — pizHOBUA penbedy, GirypHi ado OpHaMEHTabHI 300pa)KeHHS,
BIITUTI a00 BIAMPECOBaHI 3 TINCY, MTYKATYpKH, OETOHY Ta 1HIIMX MaTepialiiB, IO
BUKOPUCTOBYIOTHCSA ISl 031001€HHS hacaiB Ta iHTep €piB OYIUHKIB.

Jligm — cramioHapHuil MiAKOMHUK 3 KaOiHOHO abo miardopmoro, sKa
PYXAETHCS TI0 JKOPCTKUM HAIPSIMHUX.

Jlo0oiciss — yacTHA OyAMHKY, TPUMIIICHHS, 0OMEXEHE 3 TPhOX OOKIB CTIHAMH 1
MEePETOPOIKAMH, a 3 YETBEPTOTO — BIIKPUTE, OTOPOHKEHE IMapareToM Y1 rpaTamu.

Jlooicox — oBra By3bKa CTOpOHa HEerJIMHA (65 X 250 MMm).

M

Maemamuuni  (6usepoiceni) — TIPpChbKI TIOPOAM, YTBOPEHI B PE3yJbTaTi
OXOJIO/DKEHHS BOTHSHO-P1IKO1 MarMu (TpaHit, 6a3aibT, nemsa, Tyd, radpo, aiadas).
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Maznesum — wminepan 1 ripcbka mopoaa (MgCQj), mpu BumagoBaHHI { =
750...1000 °C OJIEP)KYIOTh B’SDKyde — KayCTUYHUW MarHe3uT, Ha OCHOBI SKOTO
BUTOTOBJISIFOTH TEILIO- 1 3BYKOI30JISIIIMHUN MaTepiaiu.

Mationika — BUJI KepaMi4yHUX BHUPOOIB 13 KOJbOPOBOI BHUIIAJIEHOI TJIMHH 3
KPYTTHOMOPUCTHM YEPETIKOM, BKPUTHUM TOJHUBOIO.

Mancapoa - mpuMILICHHS, TEPEBAXKHO KUTIOBE, PO3TAIIOBAHE HAa TOPHIII
OyAMHKY M1l BACOKHM JJaXOM.

Mapmyp — xkapbonaTHa MeTamMop(iuHa Tripchbka MOpoJa, SKa yTBOPHIIACA
BHACJIIOK TepeKkpucramizamii BamHsikKy abo posjomity. Ckriamaerscs 3 90...98%
KaJIbLIUTY. 3aCTOCOBYIOTh JIJIsi OOJMIIIOBAHHS BHYTPIIIHIX CTIH, CKYJBIITYPHUX POOIT,
JIJIS MO3ai9HOTO OETOHY, JJISI CXO/IIB.

Mapmeniscokuti yex — 1eX JJIs MEpepoOKH YaBYHY 1 CTaJIbHOTO OPYXTy B
CTaJlb.

Macmuxa — TIacTMYHA  CyMIIl  OPraHIYHOI  B’SKY4Oi  PEYOBHUHH,
TOHKOMEJICHOTO HAalOBHIOBAauYa, J00ABOK. 3acCTOCOBYIOTh JJSi IPUKICIOBAHHS
130JISIMIMHUX 1 ONOPSIIKYBaJIbHUX MaTepialliB.

Macwma6 — BIOHOLIEHHA JIHIMHUX PO3MIPIB 300paKEHHSI Ha KPECJIEeHH1 a0o
MAakKeTi JI0 po3MipiB 300paxxyBaHO1 (POPMH B HATYPI.

Mayepnam — eeMeHT KOHCTPYKIII Jaxy, AEpeB’sTHUM, pijlie 3a1i300€TOHHUMA
Opyc, 110 KJIaAEThCs B3JOBXK KaM’ SHUX CTIH OyJIHMHKY 1 CIy>)KHTbh OIOpPOI KPOKBaM
abo OanmkaM.

Me3onin — >uTIOBa HaaOyJoBa, BEPXHIM HAMIBIIOBEPX HAJ CEPEIHHOIO
YaCTUHOIO HEBEJMKOTO KUTJIOBOTO OyIHHKY.
Mepeenr — ocamoBa TipchbKa IOpOJa, CKJIAMA€ThCS 13 TJIMHW, BaIHAKY,

JI0JIOMITY. 3aCTOCOBYIOTb JIJIsl BATOTOBJICHHS TIOPTJIAHLIEMEHTY.

Memanesi npoghini — noBromipHi BUpOOU 3 pi3HOIO (HOPMOIO TMOMEPEUYHOTO
nepepidy (KyTHUKH, TBOTaBpH, IIBEJIEPH, JIMCTOBA CTallb, KBaJpaTHA, Kpyria, y
BUTJISIAL TPYO, peNbC, APIT, TABPHU TOILO).

Memamopgiuni  (6udo3mineni) — TIPCbKI TOPOJU, SKI YTBOPWIHCS 3
MarMaTU4YHUX 1 0CaJOBUX BHACIIIOK JOBTOTPUBAJIOL Mii pi3HUX (HaKTOpiB (MapMmyp,
KBapLIMT, THEIC, CJIaHII1).

Minopa — TEINOBBOMALIMHUA MaTepiall  OUIOr0  KOJhOpPY, CEYOBHHO-
dbopmanbaerigauii nopomiact. CepeaHs MIUIbHICTD
5...40 /v,

Miynicms — 3HaTHICTH MaTepiamiB, BHUPOOIB, KOHCTPYKIIA UYWHUTH OIIp

pyliHyBaHHIO a00 3miHaMm ¢opmu (AedopMaiisiMd MM €0 30BHINIHIX
HABaHTA)KEHb). MIITHICTh HA CTUCK, PO3TAT, BUTHH TOIIIO.

Mooyns — B apxiTekTypi 1 OyJIBHULITBI, yMOBHA OAMHUII BUMIPY, IpHUIHITA
JUTSl BA3HAYEHHSI KPATHUX CIIBBIJIHOIIEHb PO3MIPIB YACTUH OYAMHKY, KOHCTPYKLIH 1
BUPOOIB.

Mosaika — 1) BuA 03100JICHHS, TIOKPUTTS BHPOOIB 1 KOHCTPYKIIH MIapoOM
MapMypOBO1 KpUILIKH, OUTOTO CKJIa, IPIOHUX IUIMTOK Ta iX 0010, Yepenaok TOo Ha
po3uMHi. 2) CIOKETHE 300pakeHHS abo0 OpHAMEHT 3 OKPEMHX IIIMaTKiB
PI3HOKOJILOPOBOI'O MaTepiaiy.
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Moumasicna cxema — cxXema B3aEMHOTO PO3MIIIEHHS y MPOCTOpi 301pHHUX
KOHCTPYKIIIN Ta TX €JIEMEHTIB.

Moposocmitikicmsb 31aTHICTh OyIIBEIbHUX MaTepialiB 1 KOHCTPYKIIN 3 HUX Y
3BOJIOKEHOMY CTaHi 30epiratd MILHICTh 1 HE pyWHYBaTUCS IpuU OararopasoBoMy
3aMOpPOKYBaHHI i pO3MOPOKYBaHHI.

H

Hasaumaoswcennss — CuaoBUH BIUIMB Ha OYyJAMHKHA, CHOPYAUM 1 OKpeMi
KOHCTPYKIIii, IKMI BUKJIMKA€E B HUX HAMPYTY.

Hanuunux, nuwmea — nekopaTUBHE OOpamIIeHHs BIKOHHOTO ab0 JBEPHOTrO
nepepizy, MpU3HAYEHE IS 3aKpUBAHHA WIUIMHA MDK JBEPHOI0 ab0 BIKOHHOIO
KOPOOKOIO 1 CTIHOIO.

Hanoeniosaui — TOHKONOPIOHEH] MIHEpaNH, SIKI JOAAOTH JUIsl MOKPAICHHS
BJIACTUBOCTEH a00 3MEHIICHHS BapTOCTI MaTepialiB Ha OpPraHiuHUX B SKYUHUX
(dpapOoBi ckmaau, achanbTOBI OCTOHU 1 PO3UYMHU, OITYMHI MACTHUKH, PE3UHOBI 1
IJJACTMACOB1 MaTepiajn).

Hacmun — dactuHa mepekpUTTss a00 TOKPUTTS, 3aXHMCHAa KOHCTPYKINS 13
MOIITYYHUX a00 JMCTOBUX MaTtepiaiiB, 10 YKJIAJIaOThCs Ha onopu(Oaiku, puremi,
CTIHHU TOIIIO).

Hecyui koncmpykyii — OCHOBHI KOHCTPYKTHBHI €JIEMEHTH, SIKi 3a0€3MeUyI0oTh
MILHICTD 1 CTIMKICTh OYJUHKIB 1 CIIOPY/I.

Hiwa — 3arnubneHHs y cTiHl OyIUHKY YU CTIOPYIH.

Hopma uacy — xiabKIiCTh 4acy, HEOOX1/IHa HAa BUKOHAHHS OAMHUII MPOIYKIIii
poOourMM BIANOBIAHOI mpodecii 1 kBamidikamii B yMOBaxX MPaBUIbHOI OpraHizarlii
mpaili 1 BUpOOHUIITBA.

0

Obauyro6ants — KOHCTPYKILIS 3 IPUPOJHUX 1 IITYYHUX MaTepiajiB Ta BUPOOIB,
Kl TPUKPIIUTIOIOTECS 10 TOBEPXHI OyAIBETbHUX KOHCTPYKIIHA pO3YMHAMH,
MacTUKamMu abo 3a JOTIOMOTOI0 KPIMUIBHUX JIE€TaIeH.

Obwuexa — OONUIIOBAIbHA KOHCTPYKIliSA, IO BUKOHYETHCA 3 TOMITYYHUX
MaTepialiiB 3a JOTIOMOTOI0 MEXaHIYHUX KPIILJICHb.

Oosipok — 60koBUI a00 BEpXHIN Opyc pamu, 1BepeH, XBIpTKH, BOPIT.

030061enHs — 03100JI0BalIbHI POOOTH, MOKPUTTS TMOBEPXOHb OYIIBEIBbHUX
KOHCTPYKIIIN Ta iX €JIeMEHTIB J0JIaTKOBUM IIapoM MaTepianiB abo BUPOOIB 3 METOIO
HaJaHHSI HEOOX1THUX SIKOCTEH.

Onigoa — 3B’s13yr0ue, OJIep’KaHE 13 BUCUXAIOUOTr0 Macja. YTBOPIOE MICIs
3aTBEPAIHHS B TOHKHUX IIapax MIITHI IJTiBKH.

Onanybrxa — popma, B Ky TIpU 3BEJACHHI KOHCTPYKI[IH Ta BUTOTOBJICHHI
BUPOOIB YKIIaat0ThCsi OETOHHA CyMIIIl Ta apMaTypa.

Onopa — eneMeHT OyJIUHKY (CIIOpYAH), IKHM cipuiiMae BIacHy Bary Criopyzi,
a TaKOX J1I04l Ha HET MOCTIMHI i THMYacOB1 HABAHTAXKEHHS 1 Iepeiae iX Ha OCHOBY.



T.M. Ilawenxo, 3.1. Ceimna 300

Ocaoosi — TIPCbKI TOPOJW, IO YTBOPWIKMCS BHACIIJIOK PyWHYBaHHS
MarMaTHYHHUX TOPIJ IiJT €0 30BHINIHIX YMOB a00 BIIKJIQJACHHS PI3HUX PEUOBHH
(rmvHa, MCOK, TpaBiH, 1Me0iHb, MCKOBUK, BAMHSK, TiIC, JOJOMIT, Kpeiaa, 11aToOMIT,
Tpernen).

OcHosa cnopyou — MacHB TPYHTY, Ha SIKHH CITUPAETHLCS CIIOPY/a, IO CIIPHIMaE
ii Bary 1 yci HaBaHTaXCHHS.

11

llans — KOHCTPYKTHBHUHN €JEeMEHT (PYHJaMEHTy, CTEp>KE€Hb, MOBHICTIO a00
YaCTKOBO 3arJIMOJICHUM Y ITPYHT JJis Iepeiadi HOMy HABaHTa)KEHHS BiJ CIIOPY/IU.

Ilanoyc — nonora noxuia MOBEpXHs JJI EPEMIIIICHHS JIIOACH 1 TpaHCTIOPTY.

llanens — OMNOPSHKEHHS HIDKHBOI YACTUHU CTIHM TNPUMIIICHHS, SIKE
BIJIPI3HSIETHCS BiJl OMOPSIIPKEHHS PEIITH MOBEPXHI CTIHU 3a MaTepianioM, (pakTyporo
TOILIO.

Ilanens — II0CKA BEJIMKOPO3MIpHA KOHCTPYKIIIS 32aBOJICHKOTO BUTOTOBJICHHS.

Ilanno — xapTuHa, BUKOHAHA OJI€I0, TEMIIEPOIO TOIIO, a TAaKOX MO3aiuHi,
OapenbedHI, KepaMiyHl, pi3b0JIeH] JIepeB’siHI Ta 1HII KOMIO3ULIi, TpU3HAYEH] IJIs
MOCTIIHOTO 3aMTOBHEHHS MMEBHUX JIISHOK CTIHU.

Ilanno — 4dactuHa CTiHM, OOMEXEHa JIIUICHOI PaMKOI0, OPHAMEHTOM TOIIO,
3BUYANHO 3alIOBHEHA KUBOIMCHUM a00 CKYJIBIITYPHUM 300paKECHHSIM.

Ilapanem — BepxHs YaCTUHA 30BHIIIHBOI CTIHU OYJMHKY BHUILE PIBHS MOKPIBII,
HEBHCOKA CYLIJIbHA OTOpOXKa, sIKa MPOXOJIUTh IO Kparo Jaxy.

llapxem — martepiajl y BUTIJISAI TOHKUX IJIAHOK (KJIEMKa), 13 TBEPAUX MHOPIJT
JIEpEeBUHU, 711 HACTUIIAHHS IT1IJIOTH.

llex — peyoBHHA YOPHOTO KOJBOPY, OJEp’KaHa B 3aJMIIKY BiJ MEPErOHKU
JIbOTTIB. 3aCTOCOBYETHCS SIK OpPraHiuHE B’ sHKyUe.

Ilem3a — BUBEpKEHA MOPUCTA TIpChKa MOpoAa CBITAUX BIATIHKIB. BmicT S10, —
68...72 %, Al,O3 — 13...21 %. 3acTocoByeTbCsS B JIETKHX O€TOHaX, sK
TEIJIOBOISIIMHUN MaTepiall, Jo0aBKa 10 MOPTJIAHMLIEMEHTIB 1 SIK aOpa3suBHUN
Marepia.

llepeamin — MOKpPIBENBHUN PYJTOHHUN MaTtepiaj, OJepKaHUN MPOCOUYyBAHHSIM
OyIiBENTbHOTO KAapTOHY M’SIKMMH HapTOBUMHU OiTymMamu. BUKOpPHCTOBYETHCS ISt
HUKHIX IIapiB MOKPIBEIBHOTO KIIUMY.

llepes’si3ka MypysanHs — B3a€MO PO3TAlllyBaHHS €JIEMEHTIB MypyBaHHS (LIETJIU
YU KaMEHIB), sike 3amo0irae po3maJaHHI0 MypOBAaHOTO MACHUBY 1 3a0e3reuye poOoTy
BC1€1 TOBIII CTIHU K €IMHOIO I1JIOTO.

llepecopooka — enemeHT OyAMHKY (CTOPYIW), BHYTPIIIHA BEpPTUKAIbHA
OrOpOKYBaJIbHA KOHCTPYKIIIA, SIKa CIIY>KUTh JIs1 PO3AUICHHS] CYMI)KHUX MPUMIILIEHbD.

Ilepekpumms — enemMeHT OyaAWHKY (CIOpYyIu), TOpU30OHTaIbHA a00 MOXuia
HeCcyya 1 OTOpOKyBaJbHAa KOHCTPYKIliS, sIKa pO3AUIAE CYMDKHI TO BHUCOTI
NpPUMILIECHHS (TIOBEPXH).
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Hepemutma — KOHCprKHlI/IHI/II/I €JIEMEHT, SIKHil TTepeKpuBae z[Bele BIKOHHI Ta
1HTIT HpOplBI/I CTIH 1 canHMae HABAHTAKCHHS BIJ] YaCTHUHHW CTIHU, TEPEKPHUTTIB,
MOKPHUTTIB Ta 1HIIMX KOHCTPYKIIiH, SKi CIIUPAIOTHCS HA CTIiHY.

Ilepnim — ByJKaHIYHA TipCchbKa MOpoOJa, CKiIagaeTbes 13 kpemaesemy 70...75 %,
okcuay kamio 1 Harpito 3...9 %, Bomm 0,5...5 %. Ilpu t = 1000...1300 °C
CIy4y€eTbCsl.  3aCTOCOBYEThCS I JIETKMX  3allOBHIOBAYiB  O€TOHY, IS
TEIIO130JIAIITHUX MaTepiaiB.

llunomamepianu — matepianu, siKi OTPUMYIOTh 13 JIEPEBUHU PO3MUIIOBAHHSIM
(momiku, Opycku, OpycH 1 T.1.).

Ilicmenmu — KOTBOPOBI TOHKO MOMEJIEHI MOPOIIKHU, SKI HE PO3UMHSIOTHCA Y
BOJI1 1 PO3YMHHUKAX, 3aCTOCOBYIOTHCS I (apo.

ITiosan — HMxHS YacTUHA OyJIMHKY, KA 3HAXOAUTHCS HUKYE PIBHS 3€MIII.

llionoea — BepxHs YaCTHHA KOHCTPYKII MEPEKPUTTS a00 KOHCTPYKIIS, SIKY
BJIAIIITOBYIOTH I10 TPYHTY.

llioowea ynoamenmy — HWKHSA IUIONIMHA TOBUI (yHIAMEHTy, sKa
0e31ocepeIHbO TOPKAETHCS IPYHTY.

Ilinacmpa — NIOCKUI BepTUKAJIBHUN BUCTYI Ha MOBEPXHI CTIHU ab0O CTOBIIA,
SIKUI MOBTOPIOE €JIEMEHTH 1 MPOMOPLIii KOJOHH.

Ilinobemon — Hi3aproBaTUN OETOH, B’SKYUYHUM € MOPTIAHAILEMEHT, MOJIOTUI
KBapIIOBUI MiCOK, MHOYTBOPIOBaY (KieekaH1(pOIbHUMN, CMOJIOCATIOHIH, T1POJIi30BaHa
KpOB), BOJA.

Ilinocunikam — HI3APIOBATUI OETOH, KOMIOHEHTH: MOJIOTE BaIlHO-KHUIIJIKA,
MOJIOTHI KBAapILIOBHI MICOK, MIHOYTBOPIOBAY, BOJIA.

IInacmugikamop — HU3BKOMOJIEKYJISIPHA PiAUHA, SKY J00ABISIOTH JIO JIAKIB,
¢bapb, mmacTtmac, cMoJI Uil 30UIbIICHHS TUIACTUYHOCTI ((ranat, edip Kpe30J0BHIA,
nuoyTtwidTanat, Aloktuiadranar, kamdopa 1 iH.).

IInacmuunicms — BIACTUBICTh MaTepiany n1eGopMyBaTUCS B Pe3yIbTaTi il CHJ
1 30epiratu Hajany ifomy Gopmy.

IInacmmacu — maTtepialid, OCHOBOIO SIKMX € CMOJIONOIOH1 OpraHiyHl PEYOBHHU
3 BUCOKOIO MOJICKYJIIPHOIO Macoro (ToIiMepn).

ITriuma — 1) momuHHA HECyda 1 OrOpOPKyBalibHA KOHCTPYKIIis, TPU3HAYCHA
JUIsE  CIpUWMAaHHS ~ HAaBaHTAXKEHb, SKI  JIIIOTh TMEPEBAXHO Yy  HAMPSMKY,
HEPICHANKYJIAPHOMY JIO0 1i OCHOBHOI TOBEpXHi. 2) Oyab-sAKHH IKOPCTKHM

BEJIMKOPO3MIPHUH BUP10, TOBILMHA SKOTO 3HAYHO MEHILIA 32 IOBXKUHY 1 IIUPUHY

(npiOHOPO3MIpHMI BUPIO 3 TAKMMU BITHOIIIEHHSIMH PO3MIPiB HA3UBAETHCS TIIIUTKOIO).

IIninmyc — By3bKa JepeB’siHa, TUIACTMAcOBa, KaM siHA peiliKa, sfKa 3aKpHUBac
HIUTMHY MK TIAJIOTOI0 1 CTIHOIO.

Ilosepx — yacTHa OYJUHKY MIXK JIBOMAa IEPEKPUTTSIMHU.

Ilokpummsa — BepxHiA (TOM WO TMOKPUBA€E) MIAp KOHCTPYKIli, BHUPOOY,
CHOPY/IH.

Ilokpummsa — OAWH 13 OCHOBHHMX €JEMEHTIB OYIMHKY, BEpXHS 30BHILIHS
OTOpPOKyBallbHAa KOHCTPYKIIis, MPU3HAYEHA JIJISl BUAUICHHS] OYJIMHKY 1 IPUMIIIEHD Y
IPOCTOPI, 130JIAI11 TMPHUMIIEHb, BIIBEACHHS IOIIOBUX BOJ 1 CHPUHMAHHS CHITOBUX
HABAHTAXKEHb.
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Ilonepeuux — By3bka KOpoTKa cTopoHa teriuuu (65 x 120 mm).

Ilopmnanoyemenm — rijipaBiliuHa B sDKyda pEeYOBHHA, sIKa TBEPII€ y BOJII 1 HA
MOBITP1, IPOAYKT TOHKOTO MOAPIOHEHHS KJIIHKEPY 1 TIICYy.

Ilopyuensv - BepXHs 4acTHHA MMOPYYUs, TOPU3OHTATBHA a00 MOXMIIa IUIaHKa, 32
SKY TPUMaIOThCS PYKOIO.

Ilocmine - mmpoka ctopona rerauau (250 x 120 mm).

Ilpocin — BepTHUKabHA YacTHHA OYAMHKY, OOMEXEHa JBOMa CyMIKHHMH
psiIaMH KOJIOH, PSZIOM KOJIOH 1 CTIHO0, 200 JJBOMA CTIHAMHU.

IIpocin (nponim) — BIACTaHb MO TOPU3OHTATl MIXK CYMIKHHMH OMOpPaMHU
KOHCTPYKIIIi.

Ilpoexm — CyKymnHICTb TEXHIYHHUX JIOKYMEHTIB (KpeciieHb, OIIUCIB,
PO3paxyHKiB), HEOOX1THUX /7151 OyAIBHUIITBA 1 PEKOHCTPYKIIiT OyAiBEb.
Ilpopiz — OTBIp y OrOPOKYBaJIbHMX KOHCTPYKIISX, NPU3HAUYECHUN IS

IPOXOAY, IPOi3ay, IPOIYCKY KOMYHIKAIlii, OCBITICHHS TOILO.

IIpocminox — yacTHHA CTIHU MIX MPOpPI3aMH BIKOH, JIBEpEi, BOPIT Bl HU3Y 10
BEpXY Ipopizy.

Ilyyonanu — TIpCbKI TOPOAM, SKI CKIAQNAIOTBCS 13 PUXIUX OOJIOMKIB
BYJIKAHIYHOTO MUIaKy a0o mneM3u. BHKOpHUCTOBYIOTbCS y BHIJISAl TiAPABIIYHUAX
00aBOK 10 MOBITPSHOIO BalHa 1 LIEMEHTY.

P

Pama — nnomuHHa CTEPKHBOBA CHCTEMA, €IEMEHTH SIKOT JKOPCTKO CITOJIyYEeH1
MDK cO0OI0 B ycCiX ab0 NESKMX By3jaxX; HeCydya KOHCTPYKIliS, sSIKa CKJIAIa€ThCs 13
CTOSIKIB 1 0aJIOK (PUTeIiB) 3 ) KOPCTKUMHU CTEPKHSIMHU MK HUMH.

Pama — 4otupukyTHe, oBanibHe ab0 1HIIOT (DOPMU CKPIMJIEHHS 13 JAEPEB’ IHUX
OpyCKiB, METaJIEBUX MPOPLIIB Ta 1H. Y SIKE BCTaBISAETHCS CKIIO a00 0OpaMIIEHHS CKJIa.

Penin — rymoBuii (pe3MHOBHIN) JIHOJEYM, MaTepiall Uil TOKPUTTS MiJJIOTH,
BUTOTOBJICHUN HA OCHOBI Kay4YyKiB 1 TYMOBHX KOMITO3HIIIH.

Pucenv — ropuzoHTanbHUN HECYUnii eleMeHT Kapkaca (0asnka, hepma), Ha STKUi
CIIUPAETHCS MTAHETb.

Po3piz — BUkoHaHe y IEBHOMY MacilTall KpecIeHHs OPTOTOHAIBHOI MPOEKIIii
apxiTekTypHoi popmu (OyIWHOK, CIOPY/a, JIeTalb) Ha BEPTUKAIbHY IUIOLIUHY, 110
Horo nepepizae, SKy yMOBHO MPUMMAIOTh IPO30POI0.

Poszmse — Bun nedopmartii JTiHIHHOTO €JleMEHTa KOHCTPYKIT Mia JI€0 CHII,
CIPSIMOBaHUX Y MPOTHIIC)KHUX HAIIPAMKaX.

Po3uyun — nnactruyHa cyMil B’sKy4oro Marepiaiy, IpiOHOro 3armoBHIOBaua i
BOJM, B OKpPEMHUX BUMAJKax, 3 JOJATKOBUMHU goOaBkamu. [lpusHavaerbcs st
3’€¢HAHHS TIOMITYYHUX EJIEMEHTIB KJIAJKWU, 3aMOHOJIYYBAaHHS MIBIB MPU MOHTaXI
OJIOKIB 1 TMaHened, OMOPSAKEHHS MpuMimeHb 1 ¢acaaiB OyAWMHKIB 1 CIOPYI,
T1ApOI30JIAIIii Ta CIIemiaTbHUX POOIT.

Pozwuexa weie — crocid onmopsKEHHS MOBEPXHI 13 MOMITYYHUX MaTepialis,
HaJaHHS BUIUMIN MMOBEPXHI PO3YMHY YiTKOI TpodiiboBaHoi popmu.
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Pocmeepk — BepxXHs YacTHHA TajdbOBHX (DYHIAMEHTIB, Ha SKY CIUPAETHCS
LIOKOJIb 200 CTiHA.

Pycm — xamiap 3 BUIyKJIOI0 TpyOO oOTecaHoro abo mipaMiJaibHOIO (KBaJp)
JIMIIBOBOIO MOBEPXHEIO, 1110 3aCTOCOBYETHCS JIJISl OOJIUIFOBAHHS CTiH.

C

Canopuk — apXiTeKTypHE 03/J00JICHHsI CTIH OyAMHKY HaJl BIKOHHHUM 1 JIBEPHUM
IPOPi30M.

Cepaghimo — pI3HOBUJI TEXHIKA CTIHHOTO UBOIUCY, MPHU SKOMY Ha TUIOLIUHY
CTIHU HAHOCATH JIEKUIbKa TOHKHX MIapiB KOJHOPOBOTO THHBKY, @ MOTIM TOCTPHUM
THCTPYMEHTOM NPOAPSIMYIOTh BOJOTUM BepXHill map. B pe3ynbrari npocTymnae Komip
HUKHBOTO TIAPY 1 YTBOPIOETHCS OAraToKoIipHa KOMITO3HIIIS.

Cucpan — CKIOKpUCTAJIIYHMN MaTepiall, BUTOTOBJIEHHUH MpPECyBaHHSAM
CKJIOMAacH, MOJAJIbIIMM ii HUII(YBAaHHAM, IOJIPYBAHHIM JIMI[BOBOI MOBEPXHI 1
HAaHECEHHAM pU(DIEHHS HA TWIbHY (IMITY€E TPaHIT).

Cunikamna yeania — WITYYHUN CTIHOBUI MaTepiayl, BATOTOBJIEHUH 13 JKOPCTKOI
(Bomora 6...7 %) cymimi BamHa (7...10 %) 1 xBapmoBoro micky (90...93 %) 3
BUKOPHCTAHHAM IMpecyBaHHs i TUCKOM 15...20 MIla i aBToKI1aBHOT 0OpOOKH.

Cunikamuuti 6emon — IITYYHUM KaM SHUW Martepiaj, SKUA CKJIaaeTbCs 13
MIHEpAJILHOTO 3allOBHIOBAYa, 3LIEMEHTOBAHOIO TiAPOCHUIIIKaTaMu Kajbllito. [l
BUPOOHHMIITBA CHIIIKATHOTO OETOHY 3aCTOCOBYIOThH BAITHO 1 KBAPLIOBHM MICOK.

Ckno 0yoigenbne — 3aCTOCOBYETBHCS JJIA 3aCKJIEHHS CBITOBHX MIPOPI3iB,
BJIAIITYBAHHS MPO30PUX MEPETOPOAOK 1 JIBEpei, OONMIIOBAaHHS 1 03/100JICHHS CTIH,
CXO/IIB 1 1H.

Ck106710KU — CKIIIHI IYCTOTUI BHUpOOH, $IK1 CKJIaJ€Hl 3 JBOX IMPECOBAHUX
HamiBOJIOKIB, 3BapeHUX MK Cc0000. 3acTOCOBYIOTbCS JUIsl  BJIAIITYBaHHS
CBITJIONPO30PHUX OTOPOKEHD B OY/I1BIISIX.

Cknosama — TETUIOI30JSAIIAHAN MaTepiall 13 BoJIOKOH miamerpom 10...30 Mk,
OJIep>KaHuX 13 PO3ILIABICHOT CKIIOMAcH Clioco00M pO3AyBaHHS HOTO B BOJIOKHA.

Cknoxepamim — JIBOLIAPOBUI MaTepiay, HWKHIA IIap SKOTO CKJIAJA€ThCS 3
75 % cknoboro, 5 % micky, 20 % raunu. JlekopaTHBHHI mIap — CKJIOTPAHYIIT.

Cxnomapmyp — pi3HOBUL MapOIITY, IJIUTUA TOBIIUHOKO 5...12 MM.

Ckpenep  — 3emiepuiiHa  TpaHCIOpPTHAa  MalllMHA  JUId  KOIAHHA,
TPaHCTIOPTYBAHHS, BIJCUNKM 1 IUIAHYBAaHHA TPYHTY IIapaMH 3a/1aHOi TOBIIWHHU.
OCHOBHUM pOOOYUM OPraHoOM € KiBIll, B IEPEIHIN YaCTHHI AKOTO PO3MILIEHI HOXKI,
K1 pKYTh IPYHT.

Cmanbma — NoJpiOHEHE KOJIbOPOBE CKJIO Y BUIUIAI KYOMKIB UM IUIACTHHOK,
110 3aCTOCOBYETHCS JUISI BATOTOBJICHHS] MO3AiKH.

Cnopyoa — OyaiBIid, IITYYHO CTBOPEHA MIPEAMETHO — IIPOCTOpOBa popma,
MpU3HAYeHa I OpraHi3ailii y mIpocTopi COLiaIbHUX MPOIECiB a0 iX €JIEMEHTIB.

Cmanb, kpuys — CIIIaB 3aji3a 3 ByrjeneM 10 2 % 1 pi3HUMH JTOMIIIKaMH
(kpemHil, MapraHeib, CIpKka TOIIO). 3aCTOCOBYEThCA JUISI  HECYdHX 1
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OTOPOJKYBAJIbHUX METAJIEBUX KOHCTPYKIIIHA OYJIUHKIB 1 CIOPY/, IS 3211300 TOHHUX
KOHCTPYKIIiH, BETUKOPO3MIPHUX MICTKOCTEH, TEIJI0-, BOJIO-, TA30ITPOBO/IIB.

Cmanoapmuzayiss — BCTAHOBJICHHS €JIMHUX OOOB’S3KOBHMX HOPM 1 BHMOT
(cranmapTiB), SIKI BH3HAYAIOTh PO3MIp, BUJ, THII, TaTYHOK, METOJIW BUIPOOYBaHb,
yIIAaKOBKY, MapKyBaHHS, TPAHCHIOPTYBaHHS 1 30epiraHHs MPOAYKINi, a TaKoxX
BUKOHAHHS BUPOOHHUYUX MPOIIECIB.

Cmemanim — CKJISIHI TUIUTH, TIOKPUTI 3 O/IHI€T CTOPOHH KepaMiyHUMU (dapOamu.
3aCTOCOBYETHCS JIJIs1 OTIOPSKEHHS OYTUHKIB.

Cmepoicenb — >KOPCTKUN TIPSAMOJIHIMHUN €JIEMEHT KOHCTPYKIIi, JIOBXXKHUHA
SIKOTO 3HAYHO MEPEBUIIYE BA 1HIIUX PO3MIPH.

Cmucxk Bun nedopmariii Opyca (CTepykHs) i 1€ CHUJI, CHPSIMOBAHUX
HA3yCTpi4 OJHA JO OJHOI, PIBHOJIIOYA SKUX MEPHEHAMKYJSIpHA [0 IUIOLUUHU
MIEPETUHY.

Cmina — oOAWMH 13 OCHOBHUX €JIEMEHTIB OyIWHKY, BepTHUKaJIbHA
OropoKyBaJIbHa KOHCTPYKLIS, sIKa BiAJILIs€ OYJMHOK BiJ 30BHIIIHBOTO IPOCTOPY 1
pPO3AUISIE OKpEMI BHYTPIIIHI HPUMIILIEHHS.

Cmoen — KOJ0Ja, TOBCTUI OPYCOK, YKPIIJIEHUI BEPTUKAIBHO.

Cxideyp — OCHOBHHH €JIEMEHT CXOJIB, SKHH BH3HAya€ MiHIMAJIbHE
BEpPTHUKAJIbHE INepeMilleHHs. ['Opu3oHTalIbHA IUIOLIMHA CXIJLIB, HA Ky CTYNaroTh,
HA3UBAETbCA MPOCMYNOM, BEpTUKaJIbHA IUIOLIMHA MDK JBOMa CXIAUAMU —
npucxioyem.

Cxo0u — eneMeHT OyIuHKY, KOHCTPYKIIS, IO CIYXUTb JJIsi NE€pPECyBaHHS
JOJIeH TI0 BEPTUKAJl MK MPUMIIIEHHSIMH, PO3TAIIOBAHUX Ha PI3HMUX piBHAX. CXoau
CKIIAJAI0ThCA 3 MOXWINX (Mapiill) Ta TOPU30HTAIBHUX (TUIOIIAIKH) TUISTHOK.

Cxo006a knimka — 4YacTHHA OYIWHKY, 3aXMILEHUA CTIHAMU BEPTHUKAIbHUIMA
MPOCTIP, Y AIKOMY PO3MIIIYIOTHCS CXO/H.

T

Teepoicmy — omip TBEPAOIrO Tija MPU MICIEBUX KOHTAKTHUX CHUJIOBUX X
MIaCTUYHIN fedopmariii a00 KpUXKOMY pyHHYBaHHIO B BEPXHIM LIapi.

Texcmypa — 0co0aMBOCTI OYJI0BM TBEPAOI PEUOBUHHU, 0OYMOBJICHI XapaKTepoM

Tepakoma — BUJ KepaMiKd, HETJa3ypoOBaHI TJIMHAHI BHUPOOH 3 KOJHOPOBUM
MOPUCTUM YEPETKOM (TIOCYI, CKYIBNTYpPa, KaxXJi, IITUTKUA, apXITEKTYpHI JeTa).

Tunizayia — 3BeneHHs popM OyAMHKIB, CIIOPY]I, KOHCTPYKITii ab0 aeTanei, siki
MaroTh 301KH1 ICTOTHI BJIACTHBOCTI 1 BIPI3HAIOTHCS HEICTOTHUMH, 10 0OMEKEHO1 a00
MIHIMAJIBHOI KUIBKOCTI pallioHadbHUX THITIB.

Tonv — PpYJOHHMI TOKpIBEJBHUM Marepian, ojAep:KaHui oOpoOKOIo
MIOKPIBEJILHOTO KapTOHY AHOTTHOBUMH CKJIATaMH.

Topkpembemon — OETOH, KM OTPUMYIOTb HAOPU3KOM (TOPKPETYBAaHHSIM)
pO3unMHOBOi ab0 OETOHHOI CyMillll Ha MOBEPXHIO abo B (oOpMy il TUCKOM
CTUCHEHOT'0 TIOBITPS 4Yepe3 COIUIO, JO SIKOTO BIJBEACHO CYXy CYMIII B’SKYYOro 3
3allOBHIOBAYEM 1 BOJTY.
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Topxkpemysanus — cruemiabHUN BUA OCTOHHUX POOIT, KU 3aKIIIOYA€THCS B
HAaHECEHHI Ha TOBEPXHIO, M0 OETOHYETHCS TOPKPETOETOHY 200 MIMPUIIOETOHY.

\%4

VHighikayia — paiioHaJIbHE CKOPOYEHHS KIJIBKOCTI 00’€KTIB OY/IBEIHHOTO
BUPOOHUIITBA OJTHAKOBOTO MPHU3HAYCHHS, TPUBEACHHS 1X 0 OJJHAKOBOCTI 32 PaxXyHOK
YCYHEHHS HEBEJIUKUX 1HAUBITYyaTbHUX BIIMIHHOCTEH.

Ywinonenns 6emony — HamgaHHsA OCTOHHIM CyMilll HAHOUIBII MOXKIMBOI
[I1JIBHOCTI.
Vwinonennsa itpymmie — OIWH 13 CHOCOOIB IMITYYHOIO MEPETBOPECHHS

OyAiBeNbHUX BJIACTUBOCTEH TIPYHTIB 0€3 KOpIHHOI 3MIHM iX (PI3UKO-XIMIYHOT
IpUPOAU. Y IIIJIBHEHHS IPYHTIB BUKOHYIOTh CIIEHIAIbBHUMH KOTKaMH.

@

@axmypa — OynoBa MOBEpPXHI, fKa BIIACTMBA HATypaJlbHOMY MaTepialy ado
HaJlaHa HoMy IIiJ] 4ac 0OpOOKH.

@Danepa — NTUCTOBUI AEPEBHUI MaTepiaj, OJepKaHUN CKICIOBAHHSM TPbOX UM
OunblIe mapiB mrmoHa. ToemuHa 1,5...12 Mm.

Dapgop — MUIIbHUN, CLIEYEHUH, Ta30 1 BOJOHENPOHUKHUM, OLIHIA, TPO30pUi B
TOHKOMY WIapl KepaMiuHUU MaTepiall, Ofep>KaHWW BUIIAJTIOBAHHSAM CYMIIIl TJIMHH,
KBapily 1 OJbOBOTO INATY.

@acao — 30BHIIHA (JIMLBOBA) CTOPOHA OYIWHKY, CIOPYIW, YTBOpEHa
OTOPOJIKYBAILHUMHU KOHCTPYKITISIMU.

@Dacad — KpecieHHs OPTOTrOHAIbHOI MpoeKIIii dacaay OyIWHKY, CIOPYAH Ha
BEPTHUKAJIbHY IUIOIIMHY, BUKOHAHE Y IEBHOMY MacIlTa0i.

daxeepk — KapKac OTOpPOJIKEHHS, YTBOPEHHMH BEPTUKAIbHUMHU (CTOSAKH),
TOPU3OHTAJIBHUMU (pUTei) 1 JlaroHATBbHUMU (PO3KOCH) CTEP)KHHOBUMH €JIEMEHTAMH,
YapyHKH MK SKUMU 3alI0BHIOIOTHCS 1IE€TJIO0, KaMEHEM a00 1HIITUM MaTeplaioM.

Daanc — KepamiyHHM MaTepias, OUIMIA, TMOPUCTUM YEPEenoK, MOKPUTHMA
rj1a3yp’10. 3aCTOCOBYETHCS 1J11 BUPOOHMIITBA CAHITAPHO-TEXHIYHUX BUPOOIB.

®epma — BUPOOHMYA CHOpPYHAa B CUIbCHKIM MICIEBOCTI, NpHU3HAYEHa IS
pO3BeJEHHS 00 PO3MILIEHHS ClIIbCHKOTOCTIOAAPChKUX TBAPHH, NITaX1B, COOAK TOIIO.

@Depma — Hecyya rpaTdacta KOHCTPYKIIisl. 3aCTOCOBYEThCS MJII MOKPHUTTIB 1
NEPeKpPUTTIB OYyAMHKIB, MOCTIB TOIIO. BUTOTOBISETHCS 13 JI€PEBUHHU, METAIY,
3aJ11300€TOHY.

Dibponim  yemenmHuii —  TIOPUCTUH,  TEIJIOIZOALIMHUN  Marepiall,
BUTOTOBJICHUN Ha OCHOBI BySBKOI JIePEBHOT 1IepCTi. 3aCTOCOBYETHCS JIs YTeTUIeHHS
CYMIILIIEHUX MOKpIBENIb, CTIHOBUX 1 MOKPIBEJIbHUX MaHeJIel, 3allOBHEHHS KapKaciB
OyAMHKIB, AJIs1 yTEIJICHHS CTiH.

Dinvonka — TOHKa Jo1IKa ado ¢aHepa, BCTaBjlIeHa Y paMy JABEPEi, BOPIT TOLIO.

QDinbonka — YaCTUHA MOJS, CTIHM, MULSICTPU, JABEpel TOIo, 3ariaubiieHa i
o0nssMoBaHa TPO(ITBHUM TTOSICKOM.
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@nroamu — pO3UYUHU COJIEH KPEMHINA (PTOPUCTOBOJHEBUX KHUCIIOT, IKUMHU
MPOCOYYIOTHCS BAITHAKY JJI 3aXUCTY BiJ] BUBITPIOBAHHS.

@oiie — IpUMIIIIEHHS B TeaTpi, KIHOTeaTpi 1 T. 1H., JIe TepeOyBaroTh IJIsgaaqi
nepes MoYaTKoM BUCTaBHU, (ibMy, KOHIIEPTY, ij 4ac aHTPAKTY.

@pamyea — BepxXHsS UYaCTHHA BIKHA y BHUIJSNAl TAOyXoi YW Takoi, fKa
BIJIKPUBAETHCS, paMH, a TAKOXK 3aCKJICHa paMa, po3MillieHa HaJl ABEPUMA.

®pecka — TEXHIKa HACTIHHOTO >KUBOMUCY (papOamu, pO3BeIECHUMHU HA BO/I1, 10
CUPOMY TUHBKY.

@pormon — 3aBepllieHHs OyIMHKY, OpPTUKA a00 KOJOHAH, sIKe SIBIIE€ COOOIO
TPUKYTHY, CECTMEHTHY Ta 1HIIY IJIOIINHY, MO0 O0KaX 0OMEXEHY CXHJIaMH Jaxy, a O
OCHOBHM KapHH30M.

Dynoamenm, niomypox — Imija3eMHa abo MiJBOHA YaCTHHA OYJIUHKIB, CIIOPY/I,
KOHCTPYKLIi SKOi CIpUHMAaIOTh 1 MepeatoTh HA OCHOBY CIIOPYAM HAaBAHTAXEHHSI BiJl
BUILE pO3MIIIEHUX YacTHUH OyIWHKIB (cmopyn), OIYHOTO THCKY TIPYHTY,
HEPIBHOMIPHUX HOTO AedopMalliii.

iy

Llemenm — mOpOLIKONOJIOHA MIHEpaJlbHAa B’S)Kyda PEYOBHMHA, 3/aTHA MPHU
3MIIIyBaHHI 3 BOJOK YTBOPIOBATH IUIACTUYHE TIO, SIKE NPH 3aTBEpAIHHI HaOyBae
KaMEHETO10HOTO CTaHy. 3aCTOCOBYIOTh JJISi BUTOTOBJICHHSI PO3YMHIB ISl KJIAJIKH 1
OTIOPSI/PKCHHSI, JIJIi BUTOTOBJIGHHA OETOHHUX 1 3ali300€TOHHUX OyIiBEITBbHUX
KOHCTPYKIIiM Ta BUpOOiB. Y3arajibHeHa Ha3Ba BEIMKOI IPYIU MIHEPATbHUX B’ SDKYUUX
PEUOBUH.

Illem’ssnka — cnabo BumaineHa 1 TMOApiIOHEHA TJIMHSHA Maca, SIKY
BUKOPUCTOBYIOTh SIK 3allOBHIOBaY 1 TipaBIiyHy J00aBKY [JIsi  BaIlHSIHO-
1EM STHKOBOT'O PO3UHMHY.

L[oxkonb — HUKHS HAaJ3€MHA YaCTHHA 30BHIIIHBOI CTIHM OYAMHKY, IO JIEXKHUTh
OesnocepeIHbO0 Ha (PyHAAMEHTI Ta MIAMAETbCS OUIBII CUJIBHUM MEXaHIYHUM,
TEMIIEpaTypPHUM 1 BOJIOTICHUM BILIMBaM.

Y

Yasyn — cnnaB 3aiiza 3 ByrieneM (Big 2 ao 6,63 %), mapranuem, pocdopom,
KPEMHIEM, CIPKOIO.

Yepenuys — TOKPIBEIbHUN TOMITYYHHH KaM STHUH MaTepial y BUTIISAII
HEBEJIMKHUX IUTUTOK (I1a30Ba, IJIOCKA, TpeOCHEBA TOIIIO).

i, i

IlInax eynkawiunuii — CUIKA TIPChbKa MOPOJIa 3 HI3APIOBATOI CTPYKTYPOIO 1
TEMHUM KOJBOPOM, CKJIQJA€ThCsl 13 BYJKAHIYHOTO CKJIA. 3aCTOCOBYETHCS SIK
TEIUIO130JIAMIMHUN MaTepiall 1 3alI0OBHIOBAY ISl OCTOHIB.
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UInaxosa nemsza (mepmo3um) — MTYIHUN TOPUCTHM 3aMIOBHIOBAY IS JIETKOTO
OeTOHY, OJEep)KaHUU HUIAXOM CIIyY€HHS PO3IUIABIB METANYpPrifiHUX LUIAKIB MpH iX
HIBUIKOMY OXOJIOJ[KECHHI.

IlInanepu — pynoHHHIA MaTepiall, SKUH MPU3HAYAETHCS ISl OOKJICIOBAHHS CTiH,
cTedl KIMHAT 1 mpuminieHb. BUKOHYeTbCS Ha TamepoBiii OCHOBI abo mamepoBiit
wiiBmi.  JIJIsi  TpUKICIOBAHHS  3aCTOCOBYIOTh  Kiei  (Kieictepu) 3  BIIXOIIB
OOpOITHOMEIBLHOTO BUPOOHUIITBA 1 KapOokcuaMeTrientoiao311 (KMLI).

lllnon — TOHKMW JMCT BUTOTOBJICHUI NUIAXOM JYIIIHHS, CTPYTraHHsS a0o
NUISHHSAM JepEeBUHHU. 3aCTOCOBYIOTH JJIi BUTOTOBJICHHS (DaHepH, CTOJISPHUX IUIMT,
JIEPEBHOIIIAPYBATUX TJIACTUKIB.

LImykamypka — 03100I0BaTbHUI 1Iap Ha MOBEPXHI CTiH, IEPErOPOIOK, CTEII.
OcHoBHe mpu3HaueHHs [[I. — ojepkaHHS pPIBHUX TJIagkux abo penbedHUx
MOBEPXOHbB, 3aXUCT KOHCTPYKIIiH BiJl BOJIOT'H, BOTHIO, 1JIS TEIJIO- 1 3BYKO130JIS111i.

1l]e6inb — IpOAYKT NMOAPIOHEHHS KaM IHUX MatepianiB. KpymHICTh 3epeH Bin 5
10 40 MM. 3aCTOCOBYIOTH SIK 3aITOBHIOBAY 7151 OCTOHY.

A

Apyc — vactuHa OyJauHKY a00 CIOPYIH, IO MOBTOPIOETHCS MO BEPTHKAMI 1
30pOBO BIJIVIEHA BIJ IHIIUX MOMIOHUX YacCTUH 3MIHOIO PO3MIpIB, XapaKTepoOM
BUpIIIEHHST ¢acajiB, TOPU3OHTAIBHUMH €JEMEHTaMU Ta IHIIMMU 3aco0amu,
YTBOPIOIOYH 3 ITUMH IHITUMHU YaCTHHAMU €IMHY TIPOCTOPOBY KOMITO3HIIIIO.
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Jlo Temu 1.

JCTY 3651.0-97

JCTY 3651.1-97

JCTY 3651.2-97

JCTYBA.1.1-5-94

JNCTY B A.1.1-6-94

JICTY B A.1.1-9-94

JICTY B A.1.1-10-94

JICTY BA.1.1-26-94

JICTY BA.1.1-27-94

JNCTY B A.1.1-48-94

JACTY B A.1.1-53-94

HOPMATHBHI /IOKYMEHTH

Mertpomnoriga. Oaunuiti ¢13udHUX BeauyuH. OCHOBHI OJIMHMII
GI3UYHUX BEIMYMH MIKHAPOJHOI CUCTEMH OJuWHMIL. OCHOBHI
IIOJIO’KEHHS, Ha3BHU ITO3HAYECHHS

Mertpororis. Oguaui ¢isuunux BemmuuH. [loxigHl oguHUII
GI3MYHUX BEIWYUMH MDKHApPOJHOI CHCTEMH OJHMHHIBL Ta
mo3acucteMHl oauHuill. OCHOBHI IOHATTS, Ha3BH Ta
ITO3HAYEHHS

Mertponoris. Ogunuii QizuyHux BenuyuH. Di3U4YHI CTam Ta
xapakTepucTndHi yuciaa. OCHOBHI TOJIOKCHHS, ITO3HAYCHHS,
Ha3BU Ta 3HAYCHHS

CCHbB. 3arambHi  (QI3UKO-TEXHIYHI  XapaKTEPUCTHKU  Ta
eKCIUTyaTallifHi ~ BJIACTUBOCTI  MaTepiaiiB. TepMiHH Ta
BU3HAYCHHS

CCHB. Temmodi3nuni BUIpoOyBaHHs MatepiaiiB. TepMinu Ta
BU3HAUYCHHS

CCHB. Meron eneKTpoHHOI MIKPOCKOMIT MaTepiaib.
Tepminu Ta BU3HAYCHHS

CCHB. Metoa MIKpOCKOITIYHOTO KIJIbKICHOTO aHAi3y CTPYKTYpH
MmaTepianiB. TepMiHU Ta BU3HAYCHHS

CCHB. Biaxoau mpoMHCIOBOCTI AJi OyAiBEIbHUX BUPOOIB.
TepmiHu Ta BUBHAUCHHS

CCHB. Marepianu OyxniBenbHi. Jlepextu. Tepminu Ta
BU3HAYCHHS

CCHbB. Marepianu OyaiBenbHl. MeToau BHU3HAYCHHS
Termno(}i3nIHNX BIacTUBOCTEH. TepMiHM Ta BUSHAUYCHHS

CCHB. Marepianu OyniBenbHl. MeTonau  BU3HAYEHHS
nopuctocTi. TepMiHU Ta BU3HAYCHHS

JICTYBA.1.1-72-2000 CCHbB. Marepianu OyaiBenbHi. EKOJOT14HI XapaKkTepUCTUKU

OyniBenbHUX MaTepiamniB. TepMiHu Ta BUZHAYEHHS
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JNCTYBbB.2.7-19-95 Marepianiu  OyaiBenbHl. MeTtonu BUNpoOyBaHHS Ha
TOPIOYICTh

Jlo Temmu 2

I'OCT 16483.7-71 JpeBecuna. MeToabl ONpeIesICHUs BIAKHOCTH

['OCT 16483.12-72  ]JIpeBecuna. MeTton onpenesieHus MPOYHOCTH IPU CKaTbIBAHUU
MOTepeK BOJIOKOH

I'OCT 16483.5-73 HpeBecuna.  Meroasl  OmpeleneHuss  NPOYHOCTH MU
CKaJIbIBAaHUU BJIOJIb BOJIOKOH

['OCT 16483.10-73  JlpeBecuHa. MeTonbl ONpeeieHNs IPOYHOCTH MPH CKATHH
BJI0JIb BOJIOKOH

['OCT 16483.23-73  JlpeBecuna. Meto ompeneneHus MPOYHOCTH MPHU PACTHKEHUN
BJI0JTb BOJIOKOH

['OCT 20966-75 [InacTuk ApeBECHBIN CIOUCTBIA. TEXHUUYECKUE YCIOBUS

['OCT 14614-79 ®aHepa gekopaTuBHas. TeXHUUECKHUE YCIOBUS

I'OCT 16483.17-81  JlpeBecuna. Metoa onpeeneHus: CTaTUYECKOM MPOYHOCTH

['OCT 7016-82 [Tunomarepuans. Jletanu nepeBsiHHbIE MPOPHUIBHBIE

I'OCT 11539-83 danepa O6akenu3upoBaHHas . TeXHUUECKUE YCIOBUS

I'OCT 16483.1-84 HpeBecuna. MeTosi onpenesieHus] MIOTHOCTH

I'OCT 16483.3-84 JlpeBecuna. Meron OTIpeeTICHUS NPOYHOCTH  TIPH
CTaTUYECKOM H3THoe.

['OCT 8740-85 [1nuThl APEBECHOBOJIOKHUCTHIC. TEeXHUYECKHUE YCIOBUS

I'OCT 10632.23-89  ILnutel ApeBecHOCTpYX eUHbIE. TeXHUUECKUE YCIOBUS

['OCT 8673-93 [Tnutel npeBecHble. TexHUUECKHE YCIOBUS

['OCT 9620-94 JlpeBecuHa ciioucTas KiieeHas. TexHuuecKue yCcIoBus

I'OCT 3916-96 ®danepa o611ero HazHaueHUs. TexHuYecKkue yCIoBUs
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o Temu 3

JICTY BA.1.1-20-94

JICTYBA.1.1-32-94

JCTY BB.2.7-27-95

JICTY BB.2.7-32-95

JCTY BB.2.7-37-95

JCTY bB.2.7-569-97

JCTYbB.2.7-33-
2001

o Temu 4

JICTY B A.1.1-14-94

JICTY B A.1.1-16-94

JNCTY bA.1.1-31-94

JCTY b A.1.1-54-94

JNCTY b A.2.7-9-94
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CCHB. Kpeiina npupoHa, Myka BalHsIKOBa 1 JOJIOMITOBA.
Tepminu Ta BUSHAYCHHS

CCHB. Bupo6u OyaiBensHOTO MPU3HAYEHHS 3 MPUPOJIHOTO
KaMeHI0. TepMiHU Ta BU3HAYCHHS

byniBenbHi maTepianu. [licok 13 BamHsKiB-4epeNalIHUKIB IS
OyaiBenbHUX poOIT. TeXHIYH1 YMOBH

bynisenpHl matepianu. [licok HIUIBHUN NOPUPOTHUN IS
OyIiBEIbHUX MaTepialliB, BUPOOIB, KOHCTPYKIH 1 POOIT.
YMOBH

byaisenpH1 Marepianu. [lnutu 1 BUpoOH 3 MPUPOTHOTO
KaMmeHto. TexHIuyH1 yMOBH

byaiBenpH1 Marepianu. Bioku 13 NpUpoOJHOro KaMeHIo AJis
BUPOOHUIITBA OOJMIIOBAIBHUX BUPOOIB. 3arajibHi TEXHIYHI

YMOBU

bynisensni  Mmarepianu. Ilicok  KBapoBo-3adi3uCTUN 1
TOHKOJIUCTIEpCHA (pakIlisl 3 BiAXOJIB TpHUYO-30araqyBajbHUX
KoMOiHaTiB Ykpainu. TexHiuH1 yMOBH

CCHB. Bupo6u kepamiuHi JWYKyBajdbHI. TepMiHU Ta
BU3HAYCHHS

CCHB. Yepenuns kepamiuHa ta 6etonHa. TepMiHU Ta
BU3HAYCHHS

CCHB. CupoBuna riuHHMcTa [{1s BUPOOHUUTBA IMITYYHUX
MOPUCTHUX 3alIOBHIOBAYiB

CCHB. CupoBuHa TIMHHUCTA AJ1s1 BAPOOHUIITBA OYI1BEIbHUX
marepianiB. TepMiau Ta BU3HAYCHHS

CCHB. CupoBuHa TJIMHHCTa OpraHoOMIHEpaibHa 3 BIAXOMIB
ByrjieqoOyBaHHs Ta Byrjie30arayeHHs JUisi  KepaMIyHUX
BUpOOIB. TexHIuH1 yMOBHU
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JICTY BA.2.7-14-94

JICTY BB.2.7-15-95

JICTY BB.2.7-26-95

JICTY BB.2.7-28-95

JICTY 5B.2.5-8-96

JCTY bB.2.7-60-97

JICTY BB.2.7-61-97

JCTY bB.2.7-67-98

JICTY B B.2.7-117-
2002

(COCT 6787-2001)
JICTY B B.2.7-120-
2003

TOCT 286-82

'OCT 961-89

I'OCT 474-90
1o Temu 5

JICTY 5B.2.7-13-95

JICTY B B.2.6-17-
2000

CCHB. CupoBrHa  TIJIMHUCTa  JUIsI  BUPOOHHUIITBA
KEpaM3UTOBOIO IpaBito 1 McKy. TexXHIYHI YMOBH.

byniBenbni  marepianu. BupoOu  mepniToOEHTOHITOBI
TEIUIO0130JIsAMiHHI. TeXHIuH1 yMOBHU

bynisenbni  marepianu.  CupoBuHa  riauMHUCTA.  Merton
BU3HAYEHHS YyTJIMBOCTI TJIMH JI0 CYIIIHHS

bynisensH1 Matepianu. Yepenuils kepamiyHa. TeXHIUYHI YMOBH

byniBenbHi wmartepianu. Bupobu caniTapHi KepamiuHi.
3aranpH1 TEXHIYHI YMOBH

bynienbHi Marepianu. CHpOBHHA TJIMHUCTA JJI1 BUPOOHHUIITBA
KepaMiuHuX OyaiBeapbHuX MarepianiB. Kinacudikaris

bynisenbHi matepianu. llerna Tta kameHi kepamivHi psIoBi 1
au1boBi. TexHIYH1 YMOBH

byniBenbHi Matepianu. Ilnutkm kepamiuHi  QacagHi 1
KWJIMMH 3 HUX. TeXHIYHI YMOBU

bynisenbHi Marepianu. [InmuTku kepamiuHi ISl MIJJIOT.
TexHiuHI yMOBHU

bynisenbHi marepianu. JloOGaBku eHepro3oepiraroui IS
KepaMiuyHUX OyaiBeIbHUX BUPOOiB. 3arajibHi TEXHIYHI YMOBH

TpyObl KepamMuueckue KaHaJIM3alMOHHbIE. TeXxHHuueckue
YCIIOBHUS

IImuTKM ~ KHCIIOTOYNIOPHBIE W KHUCJIOTOYIOPHBIE
Kepamuyeckue. TeXHUIeCcKue yCluoBus

Kupnunu kucnoroynopssiil. TexHuueckue ycioBus

bynisensni marepianu. Ckio. Metoau Bu3HaueHHs Koedi-
I[I€EHTIB HAIMIPABJICHOTO MPOMYCKAHHS 1 BIIOUTTS CBITIA

BbynisensH1 Matepianu. bioku BikoHHI Ta ABepHI. MeTtoau
BHU3HAYEHHSI OTNIOPY TeIuionepeaadi
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JCTYVY b B. 2.7-110-
2001

I'OCT 7481-78
['OCT 21992-83
I'0OCT 111-90

['OCT 6943.0-93

JICTY B A.1.1-21-94

JICTY B A.1.1-22-94

Jlo Temu 6

JNCTY EN 10021-
2002

JICTY EN 10079-
2002

JICTY 2252-93
JICTY 2254-93
JICTY 2255-93
JICTY 3436-96

JCTY 3666-97

JICTY 3667-97

JICTY 3760-98

o Temu 7/

bynisenbni Mmarepianu. CkJ0, CKJIOMAaKeTH
CTeKJ10 JIMCTOBOE y30pUYaTOE apMUPOBAHHOE
CTeKJ10 CTpOUTENbHOE MPOPHILHOE

Crekno aMcToBoe

CrexnoBonokHo. [IpaBuia npueMkun

CCHB. Ckno Ta BupoOH 31 ckiia OyIiBeTbHOTO MPU3HAYCHHS.
Tepminu Ta BU3HAYCHHS

CCHB. Ckno OyniBelnbHE JHCTOBE IMpOKaTHE. TeXHOJIOTIs
BUTOTOBJICHHS

BupoOu crasbHi Ta 4YaByHHI. 3arajibHi TEXHIYHI BHUMOTH
MOCTa4YaHHS

BupoOu cransni. Homenknarypa

[Ipodini craneBi rHyTI KOpUTHI piBHONOJIWYHI. COpTaMeHT
KyTtuku cranesi rayTi piBHONonnuHi. CopTameHT

KyTtuku cranesi royTi HepiBHOMonn4YHI. CopTaMeHT

[IBenepu cranesi rapsiuekarani. CopTaMmeHT

TpyOu Oe3moBHI XoJd0aHOACHOPMOBaHI 13 BYIJICIIEBUX Ta
JIETOBAHMUX CTaJlel 13 CrellaIbHUMU BIACTUBOCTAMH. TeXHIYH1
YMOBH

TpyOu Oe3mioBHI Trapsiue AepopMOBaHI 13 BYIJIELEBUX Ta
JIETOBAHMUX CTaJeH 13 CIeliaJbHUMHU BJIACTUBOCTAMH. TeXHIUHI

YMOBU

[IpokaT apMarypHuii g 3ai300€TOHHUX KOHCTPYKIIIH.
3aranpHl TEXHIYHI YMOBH
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JCTY B B.2.7-1-

93...4-93
JICTY BA.1.1-36-94

JICTY BB.2.7-22-95

JICTY B B.2.7-46-96

JICTY B B.2.7-85-99

(TOCT 22266-94)

JICTY B B.2.7-86-99
(TOCT 26798.1-96)

JCTY b B.2.7-87-99
['OCT 26798.2-96)

JICTY BB.2.7-88-99
(TOCT1581-96)

JICTY bB.2.7-91-99
['OCT 15825-80
['OCT 965-89

1o Temu 8

JCTY BbB.2.7-17-95

JICTY B B. 2.7-18-
95
JICTY B B. 2.7-25-
95

JICTY BB.2.7-29-95

JICTY BB.2.7-32-95

bynisensH1 Matepianu. byaiBenbHi Matepianu 3 pocdorincy

CCHB. T'inc Ta 1xmi micresi B'skydl. ['inc cupoMonoTuii
Tepminu Ta BU3HAUCHHS

byniBensHi maTepianu. B'spkydi KOMIMO3UINiHI HU3bKOAKTHBHI
Oe3kITiHKepHI. 3arajabHi TEXHIYHI YMOBH

bynisenpHi  Marepianm. lLlemeHTH 3arajbHOOYMIBEIHLHOTO
npu3HaueHHA. TexHIYH1 yMOBU

bynisensH1 matepianu. Llementu cynbdartocTiiiki. TexHIuHI
YMOBH

bynisenbHi  matepianu. llementn TamnoHaxHi. Mertoau
BUINIPOOYBaHb

bynisenbni marepianu. Llementu Tamnonaxui tumis [-G ta [-H
Metonu BUIpoOyBaHb

bynisensni  Mmarepianu. [lopTiaHaiieMeHTH — TaMITOHAXHI.
TexHiuH1 yMOBHU

bynisenbHi Matepianu. B'sokyui minepanbhi. Knacudikaris
[TopTnananeMeHT NBETHOM. TeXHUYECKHUE YCIOBUS

[TopTnananemMenTsl 6enbie. TeXHUYECKUe yCIOBUS

byniBenbHi matepianu. I'paBiid, 1e01Hb, MICOK MITYYHI1 TOPHUCTI.
TexniuHi yMOBHU

bynisenbHi Matepianu. betonu nerki. 3arajibHi TEXHIYHI YMOBH

byniBenbHi Matepianu. beronu Bakki nutakoiykHi. TexHIuHI
YMOBU

byniBensHi matepianu. JlpiOHiI 3amoBHIOBaYl MPUPOMHI, 13 *
BIIXO/IIB  TPOMHUCJIOBOCTI,  INTYy4YHI  JIJISt OyIiBEITbHUX

MaTepianiB, BApOOiB, KOHCTPYKIIii Ta poOiT. Knacudikaris

bynisensHi wmatepianu. I[licOK UIIBHUM TPUPOTHUM  HJISI
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JICTY BB.2.7-35-95

JICTY B B.2.7-39-95
(TOCT 5578-94)

JICTY BB.2.7-43-96
JICTY B B.2.7-45-96

JCTY B B2.7-47-96
(TOCT 10060.0-95)

JICTY B B.2.7-49-96
(TOCT 10060.2-95)

JICTY B B.2.7-69-98
(TOCT 30459-96)

JCTY B B.2.7-71-98
(TOCT 8269.0-97)

JICTY bB.2.7-74-98

JICTY BB.2.7-75-98

ICTY B B27-
(33...34)-2001
JCTY B B. 2.7-114-
2002
(TOCT10181-2000)
TOCT 12730.0..5-78

I'OCT 23732-79

314

OyAiBeNbHUX MartepianiB, BUPOOIB, KOHCTPYKILIM 1 poOIT.
TexHiuH1 yMOBU

bynisenpHl Matepianm. 11le6Ginp, micok Ta 1eOeHEeBO-MilaHa
CYMIIII 3 JOMCHHHUX Ta CTAJICIIaBUILHUX IMUIAKIB IS 3arajibHO
OyniBenbHUX POOIT. 3araibHI TEXHIYHI YMOBHU

bynisenpH1 Matepianu. 11{e6iHp 1 MiCOK 13 MIJIAKiB YOPHOI Ta
KOJIbOPOBOT MeTayprii Jj1s1 OETOHIB

bynisenbH1 Matepianu. beronn Baxkki. TexHIYHI yMOBHU
bynisenbH1 Matepianu. beronu Hi3aproBati. TeXHIUHI YMOBH

bynisenpHi  Marepiasm. beronn. Meroau — BU3HAYCHHS
MOPO30CTIHKOCTI

bynisenpHl  matepianu.  betonu. IlpuckopeHi  meTtoau
BU3HAYCHHS MOPO30CTIHKOCTI npu OaratopazoBomy

3aMOpOXKYBaHHI Ta BiJITABaHH1

byniBensHi marepianu. JloGaBku s O6eToHiB. Mertoau

BU3HAYEHHS €()EKTHUBHOCTI

bynisensHi matepianu. 1lle6inp 1 rpaBiii 13 MIUIBHUX TIPCHKUX
mopig 1 BIAXOAIB  IPOMHUCIOBOTO  BHUPOOHHUIITBA  JIS
OyniBenbHUX poOIT. MeTonu (i3uKo-MeXaHIYHUX BUTIPOOYBaHb

byniBenpHl Martepianu. KpynHi 3amoBHIOBadl MNPUPOIHI, 13
BIIXOJIB  NPOMHMCIIOBOCTI,  INTy4YHI  JJIS OyiBEIbHUX
MarepiaiiB, BUPOOiB, KOHCTPYKIIiH 1 po0iT. Kimacudikarris

bynisensHi marepianu. [lle6inp 1 rpaBiii MIUIBHI TPUPOIHI IS
OyIiBENIbHUX MarepiaiiB, BHpPOOIB, KOHCTPYKUIA Ta poOOiT.
TexHi4uHI yMOBU

byniBenbH1 Marepianu. 3amoBHIOBaYl 3 BIAXOJIB TIPHUYO-
30araqyBaJIbHUX KOMOIHATIB YKpaiHu

byniBenbHi  marepianu. Cywmimi  Oeronni.  Metoau
BUIIPOOYBaHb
beronsl. MeToabl ompenesieHusT TMJIOTHOCTH, BJIAKHOCTH,

BOAOINOIIIOCHHA, ITIOPUCTOCTH, BOOJOHCTIPOHUITAEMOCTHU

Boga st 6eToHOB 1 pacTBOpOB. TeXHUYECKUE YCIOBHS
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['OCT 25192-82
(CT C3B6550-88)
['OCT 25214-82
['OCT 25246-82
['OCT 25820-83

I'OCT 26644-85

['OCT 27006-86
['OCT 8735-88

TOCT 10180-90
(CT C3B 3978-83)

['OCT 20910-90

['OCT 25592-91

['OCT 25818-91

['OCT 26633-91
1o Temu 9

JIBH B.2.6-22-2001

I'OCT 5802-86
I'OCT 28013-89
JCTY BB.2.7-23-95

1o Temn 11

JICTY 5B.2.7-3-93

betonsl. Knaccudukanus u odmme TpeOGoBaHUs
beron cunukaTHBIN NJIOTHBIN

beTonsl xuMHu4uecKku CTOMKHE. TEXHUUECKUE YCIOBHS
betons! nerkue. TexHuueckue ycioBHs

H_[e6€HI) N TICCOK M3 NIJIAaKOB TCIIJIOBBIX C-)J'IGKTpOCTaHHI/Iﬁ JJIs1
OeTtoHOB. TexHUYECKHE YCJIIOBHA

beronsl. [IpaBuia nogdopa cocrtaBa
[Tecok niisa ctpouTeabHBIX pabOT. MeTo 1l UCTIBITAHUI

beronsl. Meroapl ompeaeneHruss NOPOYHOCTH O
KOHTPOJIBHBIM 00pa3iam

beronsl xxapocrorikue. TexHUYECKHE YCIOBUS

CMecr  30JI0ILJIAKOBBIE  TEIUIOBBIX  AJEKTPOCTAHLIMHA  AJIs
0eToHOB. TexHHUYeCKHe yCIOBUs

307bI-yHOCA ~ TEIUIOBBIX  AJEKTPOCTAaHLMA i1 OETOHOB
TexHuueckue ycioBus

beToHns! TsKETBIE U MCJIKO3CPHUCTEIC. TexHuueckue YCIIOBUA

VrnamryBaHHs ~— MOKPUTTIB 13 3aCTOCYBaHHSIM  CyXHX
OyIiBEIbHUX CyMIIIeH TEXHIYHI YMOBHU

PactBOpEI cTpouTenbHbie. METOIBI UCTIBITAHUN
PactBopsl cTpoutenbHbie. OOIIME TEXHUYECKUE TpeOOBaHUs

bynisensHi Matepianu. Po3unnu OyiBenbHi. 3arainbHi

byniBenbHi  martepianu. Kaminp TincoBuid TYy4HUE 13
docdorincy. TexHiuHl yMOBU
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JICTY 5B.2.7-6-94
JICTY BB.2.7-7-94

JICTY B.A.1.1-13-94

JICTY BA.1.1-26-94

JICTY BA.1.1-41-94

JCTY bB.2.7-36-95

JCTY b B.2.7-52-96
(TOCT 18124-95)
ICTY B B.2.7-53-96
(TOCT 30340-95)
JICTY 5B.2.7-80-98
JCTY B B.2.7-95-
2000

JCTY B B.2.7-111-
2001

I'OCT 11118-73

['OCT 19570-74

I'OCT 9574-80

Jlo Temu 12

JCTY b A.1.1-15-94

bynisenbni Mmatepianu. Uepenuis 6etonHa. TexHiuH1 yMOBHU

bynipensH1 MaTepialiu. Bupo6u OeTOHHI CTIHOBI
npioHOMITYYHI. TeXHIYHI YMOBH

CCHb. Marepianu apiOHOIITY4YHI CTiHOBI. TepMmiHM Ta
BU3HAYCHHS

CCHb. Biaxomu  mOpoMHCIOBOCTI Ui OyIiBEIbHHUX

BUPOOHUITB. TepMiHH Ta BUSHAYCHHS

CCHB. CupoBuHa npupojiHa i CHIIIKaTHUX BUpoOiB. Bupoou
BaITHIHOKPEMHE3eMUCT1. TepMiHU Ta BU3HAYCHHS

bynisensH1 maTtepianu. Ilerna ta kamMeH1 CTIHOBI O€3IIEMEHTHI
TexHiuHiI yMOBHU
byniBenbHi martepianu. Jluct  a30€CTOLIEMEHTHI  IUIOCKI
TexHiuH1 yMOBHU

bynisenbHi Marepianu. Jluctu a30ecTONEMEHTHI XBWJISICTI.

TexHiuHiI yMOBHU

bynisensni Martepianu. llerna ta kameni cuimikaTHi. TexHIYHI
YMOBH

Bbynisensni matepianu. JIucTu rincokapToHHi. TeXHIYHI yMOBU

bynisenbHi matepianu. [Ty rincosi A meperopoaok Ta
BHYTPIIIHBOTO OOJIMLIOBAHHS CTIH. TeXHIUYHI YMOBHU

[Tanenn W3 aBTOKJIABHBIX SYCHUCTHIX OCTOHOB JJII HAPYKHBIX
cTeH 3nanuil. Texuuueckue TpeOoBaHUs

[TaHenu W3 aBTOKJIABHBIX SYEHCTHIX OCTOHOB JJIi BHYTPEHHUX
HECYIIUX CTEH, TEPEropoJoK M TEPEKPHITUM KUJIBIX H
0011IeCTBEHHBIX 37jaHu. TexHnueckue TpedoBaHus

[lanenu runcoOeTOHHBIE JIsI MEPEropojoK. TeXHUYecKue
TpeOOBaHUS

CCHB. Marepianu pynoHHI MOKPIBEIbHI Ta T1APOI30JISIIIiHHI.
Tepminu Ta BU3BHaUEHHS
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JICTY b B.2.7-83-99 bynisenbHi

(TOCT 2678-94)

JCTY b B.2.7-101-

2000

(TOCT 30547-97)
JCTY B B.2.7-108-

2001

(TOCT 30693-2000)

I'OCT 15879-70

I'OCT11506-73

['OCT 11503-74

['OCT 11506-75

I'OCT 10996-76

'OCT 11501-78

['OCT 11507-78

I'OCT 14791-79

I'OCT 15836-79

['OCT 2889-80

I'OCT 16136-80

['OCT 20429-84

['OCT 26627-85

I'OCT 5027-89

MaTtepiay. Marepianu
riapoi30ssiiiiHi. TexHIuHI YMOBH
BbyniBenbHi Matepianu. Martepiaiiv pyJloHHI MOKpIBEIbHI Ta
T1po130JIsAIiiiHI. 3arajabHl TEXHIYHI YMOBH

PYJIOHHI Ta

byniBenpHl Matepianu. MacTUKU TIOKpIBEIbHI Ta
T1po130JIsIIiiHI. 3arajibHl TEXHIYHI YMOBU

CrexnopyOepoui. TexHnueckue ycioBus

burymbr HedTsHble. Meton omnpeneneHUs TeMIEpaTyphl
pa3MsryeHus

butymsl HedTsaHBIE. MeTo orpeiesieHns BI3KOCTH
butymbl HeQTsHBIE. MeToA onpeesieHns pacTsKUMOCTH
Toub. TexHUYECKHUE yCIOBUS

burymbr  medrsaasle.  Mertoa

IIPOHUKAHUS HIJIbI

OIIPpCACIICHUA FHY6I/IHBI

butymbl HedTsaHble. MeTon oONpeAeNeHHus TEeMIIepaTyphbl
xpynkoctu o dOpaacy

Mactuka repmMeTusupyromnas HeTBEPACIOIas CTPOUTEIbHAs.
TexHuyecKkue ycioBus

MacTtrka OUTyMHO-PE3MHOBAsI U3OJSAIUOHHASA. TeXHUUecKue
YCIOBHUS

Mactuka OuTymMHasi KpoBelbHas Tropsdas. TexXHUYecKue
yCJIOBUSA

[TnuTe! NepPIUTOOUTYMHBIE
TexHuyeckue ycioBus

TCITJIOU30JIITMOHHBIC.

@osbronsot. TexHuyeckue ycaoBus

Martepuansl pyJOHHBIE KpPOBEJIBHBIE THIPOU3OISILIMOHHBIE.
[IpaBuina npuemMku

[lactra 1 wmactuka OiTymMHa eMmyJbCiiiHA Ha
emyJsbratopax. TexHiuHI yMOBU

TBEPIAUX
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['OCT 10923-93

o Temu 13

JICTY B A.1.1-18-94

JICTY BA.1.1-28-94

JICTY B A.1.1-29-94

JICTY BB.2.7-8-94

JCTY bB.2.7-26-95

JCTY bB.2.7-21-95

JNCTY BB.2.7-77-98

JICTY bB.2.7-78-98

JCTY BB.2.7-79-98

JACTY b B.2.7-103-

2000

JNCTY b B.2.7-106-
2001

I'OCT 9639-71

'OCT 16914-71

PyGepoiin. Texandyeckre ycioBus

CCHB. Jlinoneym. Tepminu Ta BU3HAYCHHS

CCHb. Bupobu mnomiMepHi MOTOH&XHI MNPOQuIbHI Ta
037100JII0BaJIbHI  CTIHOBI (pynoHHI 1 JuctoBi). TepMminu 1
BU3HAYCHHS

CCHB. Mactuku MOKpiBeNbHI TiIpo- 1 Mapoi30JISLiiHI 1
PUKJICIOBANIbHI. TepMIiHU 1 BUBHAUCHHS

bynisensHi Matepianu. [Inutu nomictuponpHi. TexHiuHI yMOBU

bynisenbHi Marepianu. JliHoieyM TOJIBIHUIXJIOPUIHUN Ha
TEIJI03BYKO130JII0k041i M110CHOBI. TeXHIYHI yMOBHU

BbyniBensHi  Marepianu.  JliHOJNEYyM — MOJIBIHUIXJIOPUAHUI
OaraToiapoBuii Ta OJHOIIAPOBUM Oe3 mMigOoCHOBHU. TexHiuHi
YMOBU

bynisenbHi MaTepiaim. Mactuku repMeTH3yIoul
OyTuikayuaykoBi. TexHIYHI yMOBH

bynisenbH1 MaTepiaiu. Marepian TEPMETU3YIOUHI
OyrunperenepaTHuil. TexHIYH1 yMOBH

ByniBenbHi MaTrepialiu. MacTtukn T1APO130JIALINHI
OyTUJIKay4yKOBI Ta O1TyMHOOYTHIIKAay4dyKOB1. T€XHIYHI YMOBH

bynisensHi matepianu. Mactuku OyiBenbHI MOJIMEpHi
KJICIOU1 JIATEKCHI

bynisenbHi Matepianu. ['epMeTnsyrodi HETBEpAit0Ul MOJIMEPHI
MaTepianu OyTenpos-2m, TerepoH. TeXHIYHI YMOBU

Jluctel W3  HEMIACTU(PUIMPOBAHHOTO  MOJUBUHWIXJIOPHUIA
(BUHHUILIACT TUCTOBOM). TeXHUUYECKHE YCIOBUS

JInHONEYM PE3MHOBBIA MHOTOCIIOMHBINA — PEJIUH. TEXHUYECKHUE
yCIIOBUA
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I'OCT 10292-74

I'OCT 12172-74

['OCT 20966-75

['OCT 20966-75

I'OCT 16381-77

I'OCT 19111-77

['OCT 22345-77

I'OCT5-78

['OCT 4.54-79

'OCT 16272-79

I'OCT 24064-80

['OCT 24285-80

['OCT 16475-81

I'OCT 10354-82

['OCT 19034-82

['OCT 25288-82

['OCT 4.224-83

CTeKNOTEeKCTOIUT KOHCTPYKIIMOHHBIN. TeXHu4YeCcKue ycioBus
Kneit ¢peHonononuBuHunaneTaTuple. TeXHUUECKUE YCIOBUS
JImHKpyCT

[Tnactux npeBecubid cionctbii Mapku JICII-b-a. Texunueckue
yCJIOBUSA

MaTepI/IaJIBI N3aCiing  CTPOUTCIIBHBIC TCIVIOU3O0JIIINMOHHBIC.
KJIaCCI/I(bI/IKaHI/IH 151 OGHII/IC TCXHHUYCCKHUC YCIIOBUA

HSI[GJII/IH IIOT'OHAXHBIC HpOCI)I/IJ'IBHBIG IMOJIMBUHUIIXJIOPUIHBIC.
TexHuueckue YCJI10BUA

Kunent BC-10T Temnocroiiknii. TeXxHUUECKUE yCIOBUS

TexkcTomut u acOOTEKCTOJIUT KOHCTPYKIIMOHHBIE. TexXHUYeCcKue
YCIOBUS

[ToxpeiTus MTOJIUMEPHBIE 3aIIUTHBIE M30JIPYIOLIUE,
JOKUIM3YIOIIME, JAC3aKTUBUPYIOIIUE U  AKKyMYJIUPYIOLIKE.
Homenknarypa nokaszareneu

IInenka MMOJIMBUHUJIXJIOPHUAHAS
TEeXHUUYecKasa. TexHuueckue YyCJI0BUA

mIacTU(GUIIMPOBAaHHAS

MacTuku kiesuye KayaykoBble. TeXHUYECKUE YCIOBUS
I'epmerux mapku YT-34. TexHudeckue ycaoBus

[IMUTKM TONMMBUHUIXJIOPUIHBIE MU TOJOB. TexHUYecKue
yCIOBUS

[Inenka nonmusTHIIOBast. TeXHUUECKUE YCIOBUS

TpyOb! U3 MOTUBUHUIXIIOPUIHOTO MJIACTUKA. TeXHUUECKUE
YCIOBHUS

IImacTmaccel KOHCTpYKIMOHHBIE. HOMEHKIIaTypa nokasarenen
CrpoutenbctBo. Marepuansl W U3JIEAUS  [TOJMMEPHBIE

CTPOMTENIBHBIE  TEPMETU3HUPYIOIIME W YIUIOTHAIOLIME.
Homenknarypa nokasarenei
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['OCT 4.228-83

['OCT 4.229-83

['OCT 4.230-83

['OCT 9.708-83

I'OCT 18599-83
'0OCT4.116-84

['OCT 12998-85

['OCT 11529-86

I'OCT 23367-86

I'OCT 27023-86

['OCT 27380-87

'OCT 4.18-88

['OCT 28117-89

I'OCT 28415-89

I'OCT 10174-90

I'OCT 28780-90

CrpoutenbcrBo.  Martepuaisl
Homenxknatypa nokasarenei

KJICAIIHC IMOJIUMCPHBIC.

CTpouTenbCTBO. [Inmactuku OyMa)KHO-CJIOUCTBIE
nexopatuBHble. HomeHknatypa nokasarenen

CrpoutenbctBo. Marepuanbl  OTACTOYHBIE W U3JETUS
00NUIIOBOYHBIE TOTUMEpHbIe. HoMeHkIaTypa nokasaresnei

[Imactmaccel. MeTox  uWCHOBITAaHMM HA  CTapeHUE  IIPU
BO3JICVICTBUH €CTECTBEHHBIX U UCKYCCTBEHHBIX KIIMMATUYECKHUX
(akTopoB

TpyOb! HanopHbIE U3 MOAUITUIIEHA. TEXHUYECKUE YCIOBUS
Koska nckyccTBeHHas M KJIIEEHOYHBIE MAaTEPUAJIbl TEXHUYECKOTO
Ha3zHaueHu. HoMeHkiarypa nokasaresnen

[nnenka nomuctuposnbHad. TeXHUYECKUEe yCI0BHS

MaTCpI/IaJIBI MOJIMBUHUJIIXJIOPUAHBIC JId  ITIOJIOB. MCTOI[BI
KOHTPOJIA

Bununuckkoxka o06rnBouHas. OOIIue TeXHUYSCKUE YCIIOBHS

KoBpbl cBapHbI€ W3 MOJIMBUHIIXJIOPUAHOIO JIMHOJIEYMa Ha
TETUJI03BYKOU30JIMPYIOMIEH NOAOCHOBE. TEXHUYECKHUE YCIOBUS

CrexonnacTuku npoduIIbHbIE
OO0uire TEXHUYECKUE YCIOBUS

AIEKTPOU3OJISAIIMOHHBIE.
[TokpeiTvisi u wuW3AENUs KOBPOBBIE MAIIIMHHOTO CrHoco0a
nmpou3BoAcTBa. HoMeHkI1aTypa nokasaresnei

TpyOst w3 HemnacTUGHUIIMPOBAHHOTO TMOJUBHHIIXJIOPHIA.
Turbl U COpTAMEHT

[TokpeiTHs ¥ U37eNKsI KOBPOBBIE TKaHble MAIMHHOTO croco0a
npousBozcTBa. O0IIMe TEXHUYECKUE YCIOBHS

[Ipoxyiagky yniaOTHSIOIIKME MEHONOJINYPETAHOBBIE ISl OKOH U
nBepel. TeXHnYecKue ycioBus

Knen nomuMepnsie. TepMUHBI U ONIPENEIICHUS
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['OCT 28867-90

FOCT  28867-90
(MCO161-1-78)

I'OCT  29325-92
(MCO 3126-74)
Jlo Temum 15

JCTY B A.1.1-45-94

['OCT 10503-71

I'OCT 16976-71

['OCT 17537-72

['OCT 4765-73

I'OCT 6806-73

['OCT 18958-73
['OCT 19279-73

['OCT 8784-75

['OCT 18299-75

I'OCT 19007-75

[TokpbITUSt W UW3AENAUS KOBPOBBIE HETKAHbIE MAIIMHHOTO
cnoco0a npou3BoicTBa. OONIME TEXHUYECKHUE YCIOBUS

TpyOu U3 TEPMOIIACTOB JJIsl TPAHCIIOPTUPOBAHUS KUIKOCTEH.
HomunanbHple  HapyXHbIE JIHaMETpPbl W HOMHMHAJIbHBIC

NaBJIeHHs. MeTpudeckas cepust

Tpy6u u3 miactmacc. Onpezenenue pa3MepoB

CCHB. Ilokputts nakogap0oosi. TepmiHU 1 BUSHAUYECHHS

Kpacku macnsiHbie, TOTOBBIE K MPUMEHEHUIO. TexXHU4YecKue
YCIOBUS

HOKpI)ITI/I}I JIJAKOKPACOYHEIC. MGTOI[BI OIIpCACIICHUA CTCIICHU
MCJICHHA

Marepuaiel 1akOKpacodHble. MeTObl ONpeaeaeHruss MacCOBOU
JOJIM JIETYYUX W HEJNETY4YMX TBEPAbIX M IUIEHKOOOpa3yIOIINX

BCIICCTB

Marepuanst JJAKOKPACOYHBIE. Meronbl OIpEICTIEHUS
MPOYHOCTH MPHU yJape

Marepuansl JJAKOKPAaCOYHBbIE. Meton OIIpELICIICHUSA
AJACTUYHOCTH TIJICHKH MPU U3THOE

Kpacku cunvkathbie
Kpacku nonumepuemMeHTHbIE

Marepuanst JJAKOKPACOYHBIE. Metonsl OIIpELICIICHUSA
YKPBIBUCTOCTH

Marepuanel s1akokpacounsle. MeTon ompeneneHus mnpeaena
MIPOYHOCTHU NIPHU PACTSKEHUU, OTHOCUTEIBHOTO YIJIMHEHUS TIPU
pa3pbIBE U MOJYJISl YIIPYTOCTH

Marepuaisl J1akoKpacouHble. MeToabl ONpenesieHuss BpeMEHH
Y CTETIEHU BBICBIXAHUSA
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['OCT 29811-75

I'OCT 19266-79

['OCT 24404-80

['OCT 8292-85

['OCT 6992-86

['OCT 5233-89

I'OCT 28196-89

'OCT 10277-90

['OCT 29318-92

Marepunanbl nakokpacouHble. MeToAbl MCIBITAHUSA HOKPBITHUS
Ha NCTUPAHUE

MaTepI/IaJIBI JJAaKOKpPACOYHBIC. MGTOI[ OIIPCACIICHUA [IBCTA
HOKpBITI/IH JIAKOKPACOYHBIC. KJIEICCI/I(bI/IKaHI/I}I 1 0003HAYCHUS

KpaCKI/I MacCJIIHBIC HOBCTHBIC T'YCTOTCPTHIC. TexHuueckue
YCJIIOBHA

[TokpsITHA TaKOKpacoYHble. METOBI NCTIBITAHNS HA CTOMKOCTD
B aTMOC(EPHBIX YCITOBUIX

Marepuainsl Jakokpaco4yHbie. MeTos onpeeneHus: TBepAOCTH
110 MasTHUKOBOMY IIpUOOpY

Kpacku BojiHO-ucniepcroHHbIE. TEXHUYECKUE YCI0BUS
[[InatneBku. TexHnUEeCKUE yCIOBUSA
Marepunansl  nakokpacounble.  OIeHKa  COBMECTUMOCTH

IIPOAYKTa C OKpaHIHBaeMOﬁ IIOBCPXHOCTBIO. MGTOIII)I
HUCIIBITaAHUA
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