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BCTYII

[IpoekTyBaHHsST 1 BHpPOOHHWIITBO HOBHX MAaIllMH 1 MEXaHI3MIB, TEXHIYHE
00CIIyrOBYBaHHSI 1 peMOHT 0a3yIOThCsl Ha MPUHIUII (DYHKIIOHATBLHOI B3a€MO3aMiHHOCTI,
JUIA 3a0e3MeUYeHHs] SIKOi HEOOXITHO BPaxOBYBaTH YMOBU POOOTH CKIIAJaNbHOT OAMHMIN 1
MEXaHI3My B IUIOMYy, TOOTO (akTopu, N0 BIUIMBAIOTh HA BEIMYMHY 1 TOYHICTH
(YHKITIOHATBHUX TTapaMeTPiB.

OyHKITIOHAIPHA B3a€EMO3aMIHHICTh 32 TEOMETPUYHUMHU IapaMeTpamMu ToTpedye
00yMOBJIEHOT METOIUKH PO3PAXYHKY JOIMYCKIB 1 OCAIOK.

OcHOBHa MeTa MpakTUYHUX 3aHATH 1m0 Kypcy BCTB — HaBuMTH CTyACHTIB
KOPHUCTYBATHCS CTaHJapTaMH, MPaBUJIBLHO BU3HAYATH TPAaHUYHI BIAXWIJICHHSA, JOMYCKHU 1
MOCaJKA Ha JeTajll MallliH Yy BIAMOBIIHOCTI 3 iX cayXO0BUM Ipu3HaYeHHsAM. [IpakTuuHi
3aHATTS JOMOMAraloTh CTyJICHTaM 3aCBOITH TEOPETUYHHM MaTepiall 1 BAPOOUTH MPAKTUYHI
HABUKH, HEOOX1/IH1 JIJIs1 HACTYMHOI MPOQECiiHOT AisTBHOCTI.

Bkas3ziexu 00 6uKkonHanHa npaKmuyHuXx pooim

BukopucrtanHss METONMYHMX BKa31BOK Ma€ CIPUSITH 3aKPIIUICHHIO Ta JOMOBHEHHIO
TEOPETUYHUX 3HAHb, OTPUMAHUX Ha JIEKI[ISX, 3aCTOCYBAHHIO ITUX 3HAHb JUISl BUPIIICHHS
KOHKPETHUX TMPAaKTUYHUX 3aj7a4, NPUILCIJICHHIO HABUYOK BUKOHAHHS HEOOXI1THUX
PO3paxyHKIB Ta BUKOPUCTOBYBAHHS JIOBIIKOBUX MaTepiaiiB.

MeTonnuHi BKa3iBKH po3po0IeHi O pO3B’sI3aHHS MPAKTUYHUX 33]1a4 3 OCHOBHHUX TEM
JTUCUUTUTIHU. METO/IUYHI BKa31BKM MICTSITh: METY 3aHSITTS, 3aBJAaHHs, KOPOTKI METOJIUYHI
BKa31BKM, NPUKJAJ BHUKOHAHHS 3aBIaHHSA, KOHTPOJIbHI 3alHUTaHHSA 3 TEMH, MEPEIIiK
PEKOMEH0BAHO1 JIITEpPaATypH.

Ha mpakTuyHuX 3aHATTAX OOOB'SI3KOBHM € CaMOCTIMHE BUKOHAHHS 1HIMBIIyaTbHUX
3aBJIaHb.

[lepen KOKHUM MPAKTHYHUM 3aHSTTSAM CTYICHT IMOBUHEH OMPAIIOBATH TEOPETHUHUN
Marepiall 10 3aHSTTS, 1110 MOJaHUN B JICKI[IIX Ta B PEKOMEHI0BaHIM JIiTepaTypi.

3BIT 3a KOXHE NPAKTUYHE 3aHITTS CKIAJAEThCS 3 PO3B'SI3KY  BIANOBIIHOTO
1HIUBITyaJIbHOTO 3aBAaHHS 1 O(POPMITIOETHCA 3T1IHO BUMOTaM B 30IIMUTI JJIsl TPAKTUYHUX
3aHSTh.



INPAKTUYHE 3AHATTSA Ne 1

PO3PAXYHOK 'PAHHYHHX BUIXH/IEHb PO3MIPIB JIETAJIEH

Mema pobomu: 3aKpinATH 3HAHHS Ta MPAKTUYHI HABUYKH:
— 3 BUKOPUCTaHHSI TaOJWIIb PSJIIB IEPEBAKHUX YUCEN Ta JTIHIMHUX PO3MIPIB IS
NpU3HAYEHHSI HOMIHAJIbHUX PO3MIpIB;
— PO CUCTEMH JOIYCKiB Ha IJIaJKl MWIHAPUYHI TOBEPXHI;
KOpHUCTyBaHHs cTanaaptamu, 30kpema ['OCT 8032-84, TOCT 25347-82;

— PO CIOCOOM MO3HAYECHHSI TOMYCKIB Ha KPECICHHSX;

— BH3HAYEHHS I'PAaHUYHUX PO3MIPIB JeTajeH;

— BHU3HAYEHHS NMPUJIATHOCTI Ta BUAM OpaKy JeTalei;

— BH3HAYEHHS TOYHOCTI BUTOTOBJICHHS JIeTalel Ta MPU3HAYEHHS KBAJITETIB 110
3aJIaHOMY JIOMYCKY.

Teopemuuni eioomocmi.

Ha xpecrnenHi geraini mpoCTaBISIIOTECS PO3MIPH, K1 Ha3UBAIOTh HOMIHAJIbHUMH
Ta TPAHMYHI BiIXMJIEHHSI PO3MIPIB UM YMOBHI ITO3HAYEHHS JOIMYCKIB.

HominanbHuii po3mip — 1ue po3Mmip, SKHM BU3HAYAIOTh KOHCTPYKTOPH B
pe3yabTaTi PO3paxyHKy €JIEMEHTY JIeTalli Ha MIIHICTh 1 KOPCTKICTh 3 ypaxXyBaHHSAM
TEXHOJIOTTYHUX OCOOJMBOCTEH 1 OKPYTIIOIOTH 10 Oi16Ul020 TIIOTO 3HAYEHHS 3T1JHO BUMOT
IOJI0 TOYHOCTI 3 psodie nepesaxcHux uucen. lle po3Mmip ciayrye Mmo4aTKOM BIIUTIKY
TPaHUYHUX BIJXHUIICHb.

Psanu nepeBaHMX 4mces OyIyIOThCS 32 FEOMETPUUHOIO IPOTPECIEIO, KOO € Psijl
YKces 3 MOCTIHHUM BITHOIICHHSIM JIBOX CYCIIHIX YHCel (3HAMEHHHK Tporpecii )

VY BiIMOBIAHOCTI 10 pekoMeHaliii Mi>kuapoHoi oprasnizariii 31 cranaapTtis 1S0O,
nependayeHi 4 OCHOBHI 1 OJIUH A0JaTKOBUI psiau nepeBaxkaux yucen 3a ['OCT 8032-84:

Tabauya 1.1 — Paou nepesasricnux wucen

IHo3nauenns KiabkicTs 4eHiB
IToxka3Huk nmporpecii
pAxy nporpecii
R5 — 5
510 =1,6
R10 — 10
10410 = 1,25
R20 —_ 20
2010 =1,12
R40 — 40
40410 = 1,059
R80 — 80
5110 = 1,029
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[Ipy 1boMy cCiif BXXKUBATH 3 MPIOPUTETOM PSAAM 3 OLIBII KPYHMHOIO TI'pajarli€ro
pO3MipiB (3 BETUKUM 3HAMEHHHMKOM Mporpecii), Tooto psaxy RS cmix HagaBatu mepesary
nepen pagoM R10 Tomro.

CremiHb KOPEHS BXOAUTH B YMOBHE IMO3HAYCHHS psAiB. [Ipu mpomy:

—  YHCIa, MO0 CKJIAJAI0Th PAJl TIHIMHUX pO3MIPiB, OKPYTJICHI;

—  pAAM  HOMIHAJIBHMX PO3MIpPIB  HE TIOMIMPIOIOTHCS HAa  TEXHOJOT1YHI
MDKOTIepaIliiiHi po3MipH, JiaMeTpy MiAMUITHUKIB KOUYEHHS, TlaMeTPH Pi3b0.

[Tpuknaay paaiB 1 HoMiHaIBHOTO po3Mipy 1,0 MM maHi B Ta61.1.2.

Taonuus 1.2 - Ilpuknaou psaoie ona Hominanvno2o po3mipy 1,0 mm

R5 R 10 R 20 R 40
10 10 10
1,05
11 11
115
1,0 12 12 12
13
14 14
15
16 16 16 16

Po3mipu noBepxoHb 00p0o0IeHOT 1eTall BiIPI3HAIOTHCS BiJl 3aIaHUX HOMIHATBHUX
PO3MIpIB IIUX TOBEPXOHb Yepe3 YHUCICHHI MOXMOKK (TMIOMUIIKM), IO MaloTh MiCIe B
mpoiieci 00poOKH.

VY mpotieci BUTOTOBJICHHS OY/b-SKOTO BUPOOY 3aBKIM KOPUCTYIOTHCSI KPECICHHSIM,
Ha SIKOMY MO3HA4al0Th yC1 10ro po3mipHu.

JliniiiHuii po3mip — 1€ YHMCIOBE 3HAYEHHA JIHIAHOI BeIWYMHHU (IilaMeTpa,
JOBXHHM) B OOpaHUX OAMHUIAX BHUMIpOBaHHs. JIiHINAHI po3Mipu Ha KPECIEHHSX
MPOCTABIISIIOTHCSA B MUTIMETPAX (MM).

bynp-ska MammHa abo mpuiiall CKJIaJarOThCs 3 OKPEMHUX BY3JIB 1 jeraned. Y
3'€lHaHHI JIBOX JeTalield, M0 BXOJATh OJHA B OJAHY, PO3PI3HAIOTH OXOIUTIOIOUl U
OXOTUTIOBaHI MOBEPXHI 3'€ THAHHS.

Puc. 1.1. 3'eonannsa oemaneii:

1 — oxonniweani nosepxni (sanu); 2 — oxonnrowui nosepxui (omeopu)
8



OxOIUTI0r04a MOBEPXHS LWJIIHAPUYHUX 3'€qHaHb (puc. 1.1, a) Mae 3arajibHy Ha3BY
OTBIp, a oxoruTroBaHa — BaJjl. Ha3Bu OTBip 1 BaJl yMOBHO MOKYTh 3aCTOCOBYBATHUCS TAKOXK
70 1HIIUX TOBEPXOHb, HANpHKIaA IUIOCKUX 3'enHaHb (puc. 1.1, 0) 3 mapaneabHUMU
TUTOLTMHAMH.

Posmip, oTpumaHmii y pe3yabTaTi O0OpOOKM neTami, BIAPI3HAETHCA BiA
HOMIHAQJIBHOTO, 1 3HAYEHHS I[bOTO pPO3MIpPY CTa€ BIAOMHUM JIMIIE B Ppe3yJbTari
BHUMIPIOBAHHSA, & BOHO, B CBOIO UEPTy, TaKOX MOKE€ BHKOHYBATHUCS 3 MOXHOKO0. ToMmy B
nojaibioMy Oyae #rucs mnpo aAidcHui (icrmaHui) po3mip Do (do) — posmip,
YCTAHOBJICHUI BUMIPIOBAHHSIM 13 JOIMYCTUMOIO MTOXUOKOIO.

Jns Toro mo6 nmiMicHui po3mip 3abesnedyBaB (YHKIIOHAJIBHY MPUAATHICTD
neTagi, KOHCTPYKTOp, BHXOJAYM 3 IUIOTO psAny (akTopiB, Mae BCTAaHOBUTH ITICIIS
pPO3paxyHKy HOMIHQJIBHOTO PO3MIpYy JBa IPAaHUYHHX PO3Mipum — HailOubmmii Dmax
(dmax) i Haiimenmuii Dmin (dmin). Ile rpaHn4HO AOMyCTHMI PO3MIPH, MiX SKAMH Ma€e
3HaXOAUTHCS abo SKUM MOKe OyTH JIHCHUN PO3MIp MPUIATHOL JIeTall.

Opnak 3aj7aBaTh Ha KPECJICHHI JBa PO3MIPU HE3PYYHO, TOMY POOJISTH TaK: sK
J0JATOK /0 HOMIHAJIBHOTO pPO3MIPY Ha KpPECIEHHI MPOCTaBISIIOTh HOro TIpPaHMYHI
Binxuienns — BepxHe ES (es) ta nwkue El (ei).

Bepxue BigxmienHs ES (eS) — me anreOpaiuHa pi3HHIS MK HaWOUTBIITNM
IPAaHUYHUM 1 HOMIHAJIBHUM PO3MIPAMH.

Huwxne Binxmiaenns El (ei) — me anrcOpaiunHa pi3HHIS MK HaHMCHIIUM
TPaHUYHUM 1 HOMIHAJIBHUM PO3MIpaMH.

BusnadueHHs BIAXWIIEHD K alnreOpaidHoi pi3HUIl YUCIOBUX BEJIIMYUH O3HAYAE, 110
BOHM 3aBXJIM MalOTh 3HaK: IUIoC (+) abo MiHyC (-) .

Tenep HOMiHAJBbHMII PO3Mip MOXXHA BHM3HAUUTH SK PO3MIp, BIJHOCHO SIKOTO
BHU3HAYAIOTHCS TPAHUYHI PO3MIPH 1 KU CIIy>)KUTh MOYATKOM BIJIIKY BCIX BIAXUJIEHB, SIK
IPAaHUYHUX (BEPXHBOTO Ta HMXKHBOTO), TaK 1 JIHCHUX.

JlilicHe BiAXWyIeHHs1 — Ii¢ anreOpaiyHa pi3HUIL MK TIMCHUM 1 HOMIHAIBHUM
po3Mipamu.

30Ha 3HaYeHb PO3MIPIB, MK SKUMHU Ma€ 3HAXOJAUTHUCS TIACHUN pO3MIp MPUAATHOI
JeTaji, XapakTepu3y€e TOYHICTh PO3MIPY 1 HA3UBAETHCS , BIH MO3HAYA€ThCs JIiTeporo T.
[HIIUMU clioBaMU, AONMYCK — ye PIZHUYs MidC HAUOIIbWUM | HAUMEHUUM 2PAHUYHUMU
po3mipamu, abo aneedpaiyHa PizHUYs MIdC 6epXHIM I HUJICHIM si0xuleHHAMU. JloTTyCcK, Ha
BiJIMIHY BiJl BIIXWJICHb, 3HAKY HE MAE.

VYci po3risiHyTI TOHSTTS — HOMIHAIBHUM PO3MIp, MIMCHUM pPO3Mip, TpaHUYHI
po3Mipu (HaAOUTbIINHI 1 HAWMEHIINH ), TPAaHUYHI BIAXUJIEHHS (BEPXHE Ta HUXKHE), TOMYCK
— MOXHa nojaTu rpadiyHo y BUTIISAA1 NOJIB JomycKiB. Ilpyu nupomy Bich BUPOOY 3aBXIU
PO3TAIIOBYIOTH ITiJl CXEMOIO.

IToJie JoMyCKY BU3HAYAETHCS:

— BEJIMYUHOIO JIOMYCKY;

— MOT0 MOJI0KEHHSM BITHOCHO HOMIHAJIBHOTO PO3MIpY.
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[Tpu rpadiunoMy 300pakeHHI MOJE JOMYCKY PO3TAIlIOBAaHE MIXK BOMA MPSMUMHU
JHISAMH, SK1 BIAMOBIIAI0Th BEPXHHOMY Ta HUKHBOMY BIJIXWUJICHHSM BIJTHOCHO TaK 3BaHOI
HYJBOBOT JIiHii.

ITix HyILOBOIO JIIHIEIO PO3YMIIOTH JIIHIIO, IO BIJIMOBIAa€ HOMIHAILHOMY PO3MIpY,
BiJI SIKOTO BIIKJIAAAIOTHCA BIAXUIIEHHS PO3MIpIB MpU TpadiuHoMy 300paxeHH1 JOMyCKiB. Y
pasi TOpU30HTAIBHOTO PO3TAIIyBaHHS HYJIBOBOI JIHIT JOJIaTHI BIIXUJIEHHS BIJIKJIaIaI0THCS
B Hei Bropy, a Bim'emMHi — mqoHm3y. ['paHWdHi BigXwieHHs Ta ix 3Haku (+ abo —)
3a3Ha4alOThcad OE3MOCEepeHbO MICHA HOMIHAIBHOTO po3Mmipy. [lo3HaueHHS BEpXHBOTO
IPaHUYHOTO BIIXMJICHHS 3a3HAYA€THCS HaJ HUMU. [ paHUYHI BIIXWICHHS, K1 TOPIBHIOIOThH
HYJII0, HE 3a3HAaYaI0ThCS.

3a 3aJaHMMM TPAHUYHUMHU BIIXWICHHSMH HOMIHAJIBHUX PO3MIPIB MOXKHA
BU3HAYUTH MiIPAXYHKOM I'PaHUYHI PO3MIpH, JAOIYCK 1 MOJIE TO0MYCKY.

OpHOro BMIHHS MPaBUJIBHO MPOYUTATH PO3MIP HA KPECIEHHI 3amMayo, HEOOXITHO
BMITH BpaxOBYBaTHM BHUMOTIH, 3a/IaHI HAa KPECIEHHI, Y MPOILIECi BUTOTOBJIECHHS BUPOOY, B
MepILy Yepry — BU3HAYATU NPUAATHICTH IIHCHOTO PO3MIpY.

Hivicauii  posmip (Dg), T0O6TO po3Mip, BCTAaHOBJICHWI BUMIPIOBAaHHSM, Oyje
OPUJATHUM, SKIIO BIH HE TMEPEBUIyBaTUME HANUOUIBIIMNA TpaHUYHUNA po3MIp 1 HE Oyne
MEHILIUM B1Jl HAMEHILOTO TPaHUYHOTO po3Mipy abo nopiBHIOBaTHME iM. Lle 1 € yMoBOIO
MPUJATHOCTI JIHCHOTO PO3MIpY.

Dmin < Do < Dmax (1.1)
dmin < do < dmax (1.2)

BBeneHHs TepMiHIB «Ba» 1 «OTBIp» (TOOTO MPHUB'sI3Ka PO3MIPY 10 KpECIEHHS
JieTani) J03BOJISIE YTOUYHWUTH YMOBY MPHUJATHOCTI AIMCHOrO po3Mmipy. SKmio po3mip —
Opak, TO HEOOXiHO HaJaTH XapaKTepUCTUKy Opaky: Opak BHUIpPaBHUI, Opak
HEBUIIPaBHUM.

SIKI1I0 eIeMEHT JIeTalll € 30BHIIIHIM, TOOTO BaJOM, TO 3aBUIIEHUN AIACHUM PO3MIp
(611bI1I€ HAKOLTBIIOTO TPAHUYHOI0) MOKHA BUMPABUTH JI0JATKOBOKO 00pOOKOI0 — Opak €
BUTIPABHUAM.

SKIIo eNeMeHT JeTaii € BHYTPIIIHIM, TOOTO OTBOPOM, TO 3aBUILECHHUMN I1HCHHIA
po3Mip (OibIe HaWO1IBIIOTO0 TPAHUYHOTO) BUIIPABUTH 00POOKOIO (3pOOUTH MEHIIIE) BKE
HE MOXHa, 0T’Ke, B I[bOMY BUTIIAAKY OpaK HEBUIIPABHU.

3ABJAHHA 1.1

Bubpatu HoMiHaIBHI 3HAYEHHS JIIaMETPiB Ta JOBXKUH BTy 3T1THO 1HAWBIAYaJTbHOTO
3aBaaHHdg 3 Tabmum 1.3.
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Taonuuysn 1.3 — Bapiaumu 3aedans

Bapiantu
Po3zpaxyHkoBi
) 1 2 3 4 5 6 7 8 9 10 |11 |12 | 13 |14 | 15
po3mipu, MM
Psnn nepeBaknux uncen mo 'OCT8032-80
d1 3751115| 177 | 70 | 2,4 | 391 | 78 | 243|318 | 15 |4,15| 98 |395|478|123
dz 23 |48 (108 | 47 | 15 |237| 49 | 157 |235| 6,2 |2,25| 61 | 97 |318| 78
Iy 98 295|218 |103| 3,9 | 625|123 395|498 | 23,5 |53 | 78 |177|625| 70
I 61 [14,6| 87 |21,8| 1,4 |246| 58 | 97 |255| 15,7 | 1,7 | 49 |108 | 246 | 47

HPUKJIAL: ¥V pe3yabTaTi po3paxyHKIB Ha MILIHICTh OTPUMAJIH 3HAUCHHS:

d:=38,6 mm; dr=15,1MmMm;

l1=61,5 mm;

l,=24,2 Mmm.

PILHEHHS: 3rigno 'OCT 8032-80 (IOAATOK 1) nnsa psay Ras npuiimaemo:

di=40 mm; do=16 mm; 1= 63 mm;  |=25 MM. AHanmoriyHO IpUMaeEMO 3HAYCHHS JUIS

THIIUX PSAIB 1 3a1I0BHIOEMO Tabuio 1.4.

MO3HA4YeHHs MoJis Aomycky. HeoOxiaHo:

Taonuus 1.4
. [TpuitHsATI 3HaYEHHS HOMIHAJTBHUX
Po3paxyHkoB1 .
: PO3MIpiB, MM
POSMIPH, M R5 R10 R20 R40
d,;=38,6 40 40 40 40
d,=15,1 16 16 16 16
l,=61,5 63 63 63 63
l,=23,2 25 25 25 24

3ABJIAHHA 1.2

Ha kpecieHHi 3aiaHO JUIIE 3HAYEHHS HOMIHAJIBHOTO PO3MIPY Ta YMOBHE

no cranjaapty BuOpatu rpannyHi Biaxuienss (JJOJATOK 2);

3alliCaT 3HAYCHHA BEPXHbOI'O Ta HUKHBOI'O BiI[XI/IJ'IeHB;

noOynyBaTu rpadidHe 300pa>keHHs MO TO0MYCKY;

BU3HAYNTH HaUOUIBIINMA Ta HAMNMEHINN TPaHUYHUN PO3MIpHU JeTall;

BIIMITUTH OCHOBHE BIAXWJICHHS Ha rpadiyHOMY 300pa’keHH1 MOJISI JJOMYCKY;

3aMuCcaTy MoJjie AOMYCKY B 3MIIIIAHOMY BUTJISI/I1, TOOTO HAIIMCATH IOJI€ AOMYCKY, K

YMOBHHMMH ITO3HAYCHHAMMU, TAK 1 3 TO3HAYEHHIM I'paHUYIHUX BiI[XI/IJ'IeHB;

JlaHi 111 BUKOHAHHS 3aBJIaHHS BUOpATH 3T1JIHO BapiaHTy 3 Tabnuii 1.5.
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MPUKJIAIN:

+
) o o
Oy = 58 2m;

ES = +0,05 mw; El = +0,01 rm;

Omax = 0o + ES =58 + 0,05 = 58,05 auu;
dmin = ..o + EI =58 + 0,01 = 58,01 »uu;
IT = dnax — dmin = 58,05 — 58,01 = 0,04
IT=ES-EI=0,05-0,01=0,04 mm.

2) 949+0,06

Oyon = 49

ES = +0,06 mwm; El =0.

Omax = o + ES =49 + 0,06 = 49,06 2
min = Ouon + EI =49 + 0 = 49,0

IT = dmax — dmin = 49,06 — 49,0 = 0,06 »;

IT=ES—-EI =0,06 mm.

o027 T

oo = 270m;

ES =+ 0,04 v El =—-0,02 »vm;

Onax =d + ES = 27 + 0,04 = 27,04 mwu;

dmin =d + El =27 + (-0,02) = 26,98

IT = dmax - dmin = 27,04 — 26,98 = 0,06 mn;

IT=ES-EI=0,04-(-0,02) = 0,06 mm.

4) (?)14‘02,80‘32 Uvon = 14 um;

ES=-0,28 vm; EI=-0,32 mum;

Amax = duon — (ES) = 14 + (-0,28) = 13,72 mwm;
dmin = yon — (EI) = 14 + (-0,32) = 13,68 mum;
IT = dmax — Amin = 13,72 — 13,68 = 0,04mm;
IT=ES-EI=0,04 mm.

5) 038 yone = 38 mn;

ES=0; El =-0,04 ymwm;

Omax = dyon + ES = 38

dmin = dyon + EI = 38 + (-0,04) = 37,96 mnm;
IT = dmax — Amin = 38 — 37,96 = 0,04
IT=ES-EI=0,04 ymm.

12

g -

0

58

)
" y +0,04
0 _
....... 2
) - 0,02
X
[\
+
0
_q‘ | ?ﬁj/ —0,28
S
ﬁ -0,32

FE N



Taonuus 1.5 — euxioni oani

Ne Bapianty 1 2 3 4 5 6 7 8 9 10
25H8 | 120H7|110G7 |130K7 | 18H9| 20K6 | 32H8 | 55E9| 85H9| 8ls7
Hominanbhuit | 40h7 | 70n8 | 150u8 | 75¢8 | 80f7 | 50s7 | 10h6 | 16s7 | 40u8 | 75h8
posMip i 11 12 13 14 15 16 17 18 19 20
rpaHuYHi 5G6 | 42E9 | 78K7 | 3077 | 40F8 | 25M8 |120P8 |110K9 | 130E9 | 18H7
BUIXWICHHS, | 10d11 | 150c8 | 22u8 | 70x8 | 12z8 |40d11 | 15¢8 | 82u8 |135x8 | 6828
MM 21 22 23 24 25 26 27 28 29 30
20G7 | 32E9 |55 H8 | 85H7 | 65ls7 | 5G9 | 42E6 | 72K8 | 39T8 | 45F6
80h7 | 27n8 | 53u8 | 140e8 | 34f7 | 80s7 | 16h6 | 24s7 |160u8 | 95h8

3 BKAa3aHHMMH Ha KpCCJIeHHi

BigxuieHHsIMU (Ta0m1.1.6).

3ABJIAHHA 1.3

IMPUKJIAJl: Ha KpecieHHI Bajly BKa3aHO: 32

HOMIHAJIBHUM  pPO3MIpOM 1

-0,17
-0,5

dmax = dx = dmin.

HeoOximHo BHU3HAUMTH NPUJIATHICTh JETall MUISXOM TOPIBHSHHS JIHCHOTO
pO3Mipy

I'paHUYHUMHU

M1CJIS BAMIPIOBAHHS BCTAHOBJICHO JiCHUM po3mip Bainy d; =31,73 MM.
PIINEHHS: Ban BBa)Kat0Th NPUIATHUM, SIKIIIO BUKOHYETHCS YMOBA

dma)( = 32 - 0,17 = 31,83 MM; dmin = 32 - 0,5 = 31,5 MM;
OCKUJIBKH 31,83 >31,73 > 31,5, To neraib npuaaTHa.
Taonuusa 1.6 — euxioni dani
No HowminanbHuit po3mip JiiicHuit HominanbHuit po3mip JiiicHuit
Bap_ BaJly 1 FpaHUYHI po3mip Banty, | OTBOpY 1 rpaHUYHI1 po3Mip
BIZIXWJICHHS, MM MM BIAXWICHHS, MM OTBOPY, MM
1 2 3 4 5
1 | @110 3 99,958 0277 01.95
-0,075
2 @ 105,002 a 40 °® @ 40,038
D 105.0,023
3 -0,030 0 125,005 0 71,002
0 125 4 404 371008
4 100 .7 0,012 © 100,009 -0,009 0 3,996
-0,004
5 -0,260 D 85,2 -0.07 085
D 85_ 190 0 85
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3AB/IAHHA 1.4
Bu3HauiTh KBaJIITET, 10 SIKOMY IPU3HAYEHO JONYCK Ha BUTOTOBJICHHS JAETAJCH.

Buxigni gaH1 3riJIHO BapiaHTIB MojaHo B Ta0muil 1.7.

MPUKJIA/L: 3aganuii HOMIHAJIBHHK JgiaMeTp Baly Ouyoy = 60 MM 1 BeIWYHMHA
nomycky 1Td = 30 Mxwm.

PIINEHHSI: 3rigno 'OCT 25347 -82 (CT COB 144-75) Bu3znadaemo, 1o D60
HaJCKHUTh 1HTepBaTY Big 50 10 65 MM. OCKUIBKH BEIMYHMHA TOJSI JOMYCKY OY/Ib-sIKOTO
1HTEpBaly PO3MIpIB JJIsI KOKHOTO KBAJITETy € BEIMYHMHA MOCTiiHA, TO BHU3HAYAEMO, 10
JUTS 3aJIAaHOTO 1HTEPBATY:

y 6-romy kBamiteri ITd = 19 Mkwm;

y 7-momy — ITd = 30 mMxwMm;

y 8-momy — ITd = 46 mMkMm.

TakuM YMHOM BHM3HAYa€EMO, WIO0 JIOMYCK MPU3HAYEHO Yy 7-My KBaJNITETI 1
nepeBaxauMu € D60 f7 Ta A60h7.

Taobnuuys 1.7 — euxioni oani

Ne Bapianty 1 2 3 4 5 6 7 8 9 10
Hominanbunii giavetp Bany, | g | 49 | 320 | 25 | 32 | 16 | 50 | 250 | 80 | 400
MM
Benuunna gomycky, MKM 4 16 89 9 160 | 27 7 46 | 190 | 140

Howminanbhnit niameTp oTBOPY,| 16 | 12 | 63 [ 280 | 25 | 360 | 20 | 125 | 4 | 80
MM

Bennuuna nomnycky, MKM 1 43 30 52 6 140 | 21 250 | 18 19

KOHTPOJIBHI 3AITUTAHHA
1 V yomy mnossirae pi3HULS MI’K HOMIHAJIBHUM 1 JIACHUM po3MipamMu?
2 Slki po3Mipy HAa3UBAIOTh TPAHUYHUMHU?
3 Sk moB's13aH1 Mi>K COO0I0 TPAHUYHUM PO3MIP, HOMIHAJIBHUMA PO3MIpP 1 TpaHUYHE
BIIXMJIEHHA?
4 1o Bu3Havae 10MycK?
5 Sk moB's3aH1 M’k cOO0I0 TPAaHUYHI PO3MIPH, BIIXUIICHHS Ta JIOMTYCK?

14



INPAKTUYHE 3AHATTS Ne 2

PO3PAXYHOK JIOITYCKIB I IOCAJIOK T'TAJJKHX
IAITHIPAYHAX CITPIKEHD

Mema po6omu: 3aKpiUTA 3HAHHS Ta MPAKTUYHI HABUYKU 3 BUKOPHCTAHHS CTaHAApTIB
€IMHOI CHCTEMH JOMYyCKiB Ta TMOCAJAOK TIJAAKUX 3'€IHaHb JUIA
pPO3paxyHKIB TIOCAIOK PI3HOTO MPHU3HAYEHHS: BMITH KOPHUCTYBATHCS
crangapramu, 30kpema ['OCTom 25347-82; 3akpinmutud crocobu
MO3HAYEHHS JIOMYCKIB 1 MOCAJ0K Ha KPECICHHAX; BMITH YMTATH YMOBHI
MO3HAYCHHsSI JIOMYCKIB 1 TMOCAJ0K, BMITH 3alMCyBaTH IMO3HAYCHHS
MOCaJl0OK B CHUCTEMI OTBOPY 1 B CHCTE€MI Bajly, BU3HAUYaTH TI'pPaHUYHI
po3MipH JleTane, 3a30pHu, HATIATW Ta AOIMYCK MOCAIKU 3a BU3HAYCHUMHU
BIIXWJICHHSIMU; HABUUTUCS MPU3HAYATH TIOCAIKU TI0 3aJlaHUM 3a30paM 1
HaTSTaM.

Teopemuuni gioomocmi: Yci MalllMHHU, BEPCTATH, MPUCTPOi, MEXaHI3MH CKJIAJIalOThCs 3
B3aeMo3'eIHyBaHuX netaned. KoHCTpykiii 3'€lHaHb 1 BUMOTH JO HUX MOXYTh OyTH
pi3HUMH. 3aJIKHO BiJ] MPU3HAYCHHS 3'€IHAHHA CIIOJIy4YyBaH1 JIeTajl MalllliH 1 MEXaH13MiB
i yac poOoTu ab0o MaroTh 3/IIMCHIOBATH OJIMH BITHOCHO OJHOTO TOM YM IHIIHMK PyX, a0o,
HaBMaKH, 30epiraTv OJIUH BIJHOCHO OJTHOTO MOBHY HEPYXOMICTb.

Jns 3a0e3nedyeHHs PyXOMOCTI 3'€fHaHHA NOTPIOHO, MO0 MIWCHUNA PO3MIp
OXOIUTIOBAHOT'O €JeMEHTa OJHI€i aeTtam (0TBOpy) OyB Ouiblle IIHCHOTO PO3MIPY
OXOILJTFOBAHOT'O €JIEMEHTA 1HIIO1 IeTal (BaJia).

Pi3nuns niicHUX po3MipiB OTBOPY 1 Bajia, SIKIIO PO3MIpP OTBOPY OUIBIIIE PO3MIPY
Bajia, HA3UBAETHCS 3a30POM.

3asop

01

N

Puc. 2.1. Ilocaoka i3 3a30pom:
01 — eéenuuuna 3azopy; D1 — diamemp omeopy; d1 — diamemp eana
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Jns  oTpuMaHHS HEPYXOMOTO 3'€HAHHA MOTPiIOHO, 100 MIMCHUN poO3MIp
OXOILJTIOBAHOTO eJeMEeHTa OjHiel Jnerani (Bajma) OyB OuIbIIe JIMCHOTO PO3MIPY
OXOILTIOIOYOTO €JIEMEHTA 1HIIO1 AeTali (0OTBOPY).

PizHuis mificHMX po3MipiB Baja W OTBOPY JO CKJIAJaHHS, SKIIO PO3MIp Baja
O1IbIIIE PO3MIPIB OTBOPY, HA3UBAETHCS HATSITOM.

Crixg MaTu Ha yBasi, 10 MICHS CKJIaJaHHs po3MipH Baja i OTBOPY MpU CTBOPEHHI
HaTATY OyAyTh OJHAKOBI, OCKUIBKM TpPH CKJIaJaHHI Jaetam JaedOpMyIOThCS, YUM 1
3a0€3Mevy€eThCS HEPYXOMICTh 3'€THAHHS.

0,50 nawsiry

Puc. 2.2. Ilocaoka 3 namazom:
02 — eequuuna namsazy; D2 — oiamemp omeopy; d2 — diamemp eana

TexHONOrYHUN MpolleC CKIAJaHHs 3'€JHAHHS 3 HATATOM BUKOHYEThCA abo
3alpecyBaHHsSM 13 3yCHJUISIM Bajla B OTBIp (IIpM MajMxX HarArax), abo 3a paxyHOK
30UTbLIEHHST 0e3MocepeiHbO Mepe]] CKIALaHHSAM pO3MIpy OTBOPY IUIIXOM HarpiBaHHs
(TIpu BENTMKUX HATATaX).

Crony4yeHHs, CTBOpEHE B pe3ysbTaTl 3'€IHAHHS OTBOPIB 1 BaJiB (OXOILTIOIOYHUX 1
OXOIUTIOBAHUX €JIEMEHTIB JieTajeil) 3 OJJHAKOBUMU HOMIHAJIBHUMH PO3MIpaMH, 3a3BUYAM
Ha3MBaIOTh MOCAAKOI. TOUHIIIMM € Take BHM3HAUEHHS: nocaoka — uye Xxapakmep
3'€eOnanns Oemaneu, 8U3HAYEHUL ETUYUHOIO OMPUMYBAHUX ) HOMY 3A30Pi8 ab0 HaMA2IE.

Crnig 3BepHYTH OCOOJIMBY yBary Ha Take: XapakTep 3'€THAHHS 3aJIEKUTh BIJ
TIACHUX PO3MIpPIB CIIOIYYyBAaHUX JeTajied Mepesl CKIaJaHHsAIM, a HOMIHQJIbHI PO3MipU
OTBOpY 1 Bally, sIKI CKJIaJIal0Th 3'€ JHAHHS, € OAHAKOBUMHU.

Ockisibku  NIMCHI PpO3MIPU TPHUIIATHUX OTBOPIB 1 BajiB y MapTii jaerasnew,
BUTOTOBJICHUX 32 OJHUMHU 1 TUMHM CaMHUMHU KPECJIEHHSMH, MOXYTb KOJMBATHCS MIX
3aJIaHUMH TPAHUYHUMH PO3MipaMu, OTXKeE, 1 BETUYMHA 3a30PiB 1 HATSTIB MOXKE KOJIMBATHUCS
3aJIEKHO BIJ JIMCHUX PO3MIPIB CHOJIy4yBaHUX JieTajieil. ToMy po3pi3HAIOTh HAHOUIBIINHA 1
HaWMEHIINI 3a30pH 1 BIMOBITHO HAUOLIBIINN 1 HAMMEHIITUN HATSTH.

Haii0iibmmii 3a30p Spax OPIBHIOE PI3HUII MK HAWOUIBIIMM TPaHUYHUM
PO3MIpOM OTBOPY Dmax 1 HAUMEHIIIMM TPAHUYHUM PO3MIpOM Bajia dmin:

Smax =Dmax—-dmin (2.1)
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HaiiMenmuii 3a30p Spin OpIBHIOE pPI3HUII MDK HAWMEHIINM TPAaHUYHUM
po3MipoM O0TBOPY Dmin 1 HAHOLTBIIMM IPAHUIHUM PO3MipOM Bajia Umax:
Smin =Dmin—-dmax (2.2)
Haiioinbmmid HaTaAr Nmax TOpIBHIOE PI3HUIN MK HAHOUIBIIIUM TPAHUYHUM
po3MipoM Basa dmax 1 HAUMEHIITMM TPAaHUYHUM PO3MIPOM OTBOPY Dmin:
Nmax = dmax — Dmin (2.3)
Haiimenmmii HATAT Npin TOpIBHIOE PI3HMIN MK HAUMEHIITUM IPaHUYHUM PO3MIPOM
BaJia dmin 1 HAMOUIBIIIMM TPAHUYHHUM PO3MIPOM OTBOPY Dpax:
Nmin =dmin - Dmax (2.4)

3ABJIAHHAA 2.1

BusHaueHHs TpaHUYHUX 3a30PiB Ta HATSATIB IS 3a/1aHOT TOCAIKH.

1. Jns 3aganux nmocaaok (tadmuis 2.1) 300pa3utu cXeMu po3TallyBaHHS OB
JIOIYCKIB OTBOPY Ta BaJia, BKa3aTH HA CXeMaX rPaHUYHI BIIXUJICHHS.

2. Po3spaxyBaru HaiiOUIBINI Ta HAWMEHIII PO3MipH OTBOPIB Ta BaliB, HAWOLIBIII Ta
HaliMeHII1 3a30pu a00 HATATH, & TAKOXK JIOMYCK MOCAJIKH.

3. Jlatm xapakTepUCTHKU 3aJaHUX TOCaJI0K, BKa3aTH, YW € BOHHU

MOCaJKaMH MePEBaKHOTO BUKOPUCTAHHS.

MMPUKJIAJ 1: BuzHaunuT rpaHu4HI pO3Mipy OTBOPY Ta Bally, HAHOUIbIINIA Ta
HallMEHIIUH 3a30pU (HATATH), a TAKOXK JIOMYCK JIJISl TOCAIKU:
O45H7/f7

PILIEHHSA: 3a 'OCT 25347-89 3HaxoAuMo rpaHUYHI BIAXUICHHS JJIS:
— otBOpy ©V45H7: EI =0, ES = +25 mxm = +0,0250m;
_Bama 4517 el =-50 mxm =-0,05 mm, es = - 25uxm = -0,025 rm;
Howminaneuuii po3mip 3'enHadis D,y =00, = 45mMm.
['pannyH1 po3mipu OTBOPY Ta Baja BU3HAYAEMO 3a (hopMyJIaMu:
Dmax = Dyon + ES = 45,000 + 0,025 = 45,0250
Dmin = Dyoxn + EI = 45,000 + 0 = 45,00021;
dmax = Quon + €5 = 45,000 + (-0,025) = 44,975mm;
dmin = dyon + €1 = 45,000 + (-0,050) = 44,950mm.
Jlonycky OTBOpPY Ta Baja:
Tp = Dmax - Dmin = ES — EI = 45,025 - 45,000 = 0,025 — 0 = 0,025mm;
Td = dmax - dmin = €S — ei = 44,975 — 44,950 = - 0,025- (-0,050) = 0,025xm.
['panuyH1 3a30pu MOCAJAKK 3HAXOAUMO 32 (POpMyIIaMH:
max = ES — el =25 — (- 50) = 75mxm = 0,075mm;
Smin = El —es =0 — (- 25) = 25uxm = 0,025mm.
JIOmyCK IOCaJKH :
TII = Ts = Smax - Smin = 0,075 - 0,025 = Tp + T4 = 0,025 + 0,025 = 0,050mm
Cxema moumiB mnomyckiB nmocanku P45H7/f7 300paxkena na puc. 2.3.
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T
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Dmi

min

Puc. 2.3 - Cxema nonis oonyckie nocaoku O45H7/f7

IPUKJIAL 2: st 3'ensansst oTBopy po3mipom $50°% i airy posmipom @5050%
poBEEMO HEOOX1/IHI pO3paxyHKH. ['paHUYHI po3MipU OTBOPY 1 BaJy:

Dmax = 50,00 + 0,02 = 50,02nx; Dmin = 50,008m.

dmax = 50,00 + 0,05 = 50,05ru; dmin = 50,00 + 0,03 = 50,031m.

Jlommycku OTBOpPY Ta Bajia:

Tp = Dmax = Dmin = ES — EI =50,02 — 50 = 0,02 — 0 = 0,02mm,

Ta = dmax - dmin = €5 —ei = 50,02 — 50,03 = 0,05- 0,03 = 0,02xm.
['paHnyH1 HATATH, MM:

Nmax = Omax - Dmin = 50,05 — 50,00 = 0,051x;

Nmin = Omin - Dmax = 50,03 — 50,02 = 0,0Lym.
JlommyCcK mocajiku :

TTI = Tn = Nmax = Nmin = 0,05-0,01=Tp + T4 = 0,02 + 0,02 = 0,040mm

+5
sl F Barn-. /0
£
+2 5
= ©
£ oTBi 5 g
+ O P+ °
- g
= a
S

Puc. 2.4. I'pachiune 300paricennn nocaoku 3 HAMA20M:
1 — nanoinvwmui namaz Nmax, 2 — naumenwmun namsaz Nmin

MPUKJIAJL 3: Jlna 3'equanHs oTBOpY po3mipom @5010% i Bama @507
3M1MCHUMO HEOOX1IH1 po3paxyHKH. [ paHUUHI PO3MIpH OTBOPY 1 Bajy:
Dmax = 50,00 + 0,02 = 50,02 Dmin = 50,002m.
dmax = 50,00 + 0,03 = 50,03 nu; dmin = 50,00 + 0,01 = 50,0Lmm.

Jlonycky OTBOpPY Ta BaJa:
To = Dmax - Dmin = ES — EI = 50,02 — 50 = 0,02 — 0 = 0,021,
Ta = dmax - dmin = €5 —ei = 50,03 — 50,01 = 0,03- 0,01 = 0,02rm.
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3'eqHaHHS OTBOPY, IO Ma€ HAMOLIBIIMNA TPAaHUYHUM PO3MIp, 3 BaJOM, L0 Ma€
HaMEHIIMI TPaHUYHHUN PO3MIp, CTBOPIOE TMOCATKY 13 3a30pOM, OCKUIBKM OTBIp OLbIIe
BaJly, MIPH I[IbOMY 3a30p OyJie HAMOUIBIIMM 1 JOPIBHIOBATUME:
Smax = Dmax - Omin = 50,02 — 50,01 = 0,01 mm.
3'eqHaHHS OTBOPY, IO Ma€ HAWMEHIIWN TPaHUYHHUMA pO3MIp, 13 BajoOM, IO Ma€
HAWOUIBIINI TPaHUYHUI PO3MIp, CTBOPIOE MOCAAKY 3 HATATOM, OCKUIBKH Bayl Olible
OTBODY, MPHU I[OMY HATST OyJie HAMOIBIINM 1 JOPIBHIOBATUME:
Nmax = Amax - Dmin = 50,03 — 50,00 = 0,03 mm.

+2 © +3
Z 5 Ball
. & 7 or1BIp +1
0~ o
£
| | E ” c g
Q o) _g o

Puc. 2.5 - I'paghiune 300pasicennsn nepexionoi nocaoku:
1 — nanbinvwuii 3a30p Smax; 2 — nauodinbuwiuit Hamaz Nmax

JlommyCcK mocajiku :
TII = Smax + Nmin=0,01 +0,03==Tp + T4 = 0,02 + 0,02 = 0,0401m

Taonuua 2.1 — Buxioni oani

Bapiantu CupsiskeHHs1
1,16 |©Q10H6/g5  (G6/h5) 0 6 H5/js4 @ 70 H5/n4
2,17 |©10H7/d8 0 6 H5/m4 @ 70 H6/p5
3,18 |O 10H7/e8 0 6 H6/m5 @ 70 H6/s5
4,19 |0 10H7/17 @ 6 H6/n5 @ 70 H7/r6
520 |0 10G7/h6 0 6 H7/k6 @ 70 H7/u7
6,21 | 30H6/g5 @ 18 H6/m5 @ 150 H6/p5
7,22 | ©30H7/d8 O 18 H5/js4 @ 150 H6/s5
8,23 |©O30H7/e8 0 18 H6/n5 0 150 H7/r6
9,24 |©30H7/f7 0 18 H7/k6 0 150 H7/u7
10,25 |© 30 H7/g6 O 18 H8/js7 0 150 H8/x8
11,26 | © 80 H8/d9 0 120 H6/m5 0 250 H5/n4
12,27 | @ 80 H9/f8 0 120 H6/js5 @ 250 H6/s5
13,28 |©@ 80HI11/all 0 120 H7/k6 0 250 H7/p6
14,29 |© 80 H11/d11 0 120 H7/n6 0 250 H7/t6
15,30 |© 80 H12/b12 0 120 H8/js7 @ 250 H8/u8
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3ABJIAHHAA 2.2

Bubip nmocaiok mo 3agaHuM 3a30paM 1 HaTAram.

Jlist 3amaHnX BUXITHUX HaHuX (Tabmuis 2,2), B SKMX BKa3aHI HOMIHAJIBHI PO3MIpH
1 MOXKJIMBI TpPaHUYHI 3HAYCHHS 3a30PiB 1 HATAT1B, BBEJICHI OOMEKEHHS:

1) mocaaky HOBHHHI OyTH JIMILE B CHCTEMI 0MBOpY;

2) TOYHICTH OTBOPY, SIK IPABUJIO, HE TOBHHHA OyTH BUIIIE TOYHOCTI Bay;

3) TO4YHICThH BaIy HE IOBHHHA IEPEBUIIYBATH TOYHICTH OTBOPY OinbIie, HiX Ha 1
KBaJIITET;

4)  JOMYCTUMO BUKOPHCTOBYBATH JIMIIC HEPEBAMCHI TIOJIS JOMYCKIB,

5) MoOXHa BUKOPHCTOBYBATH IIOJIS JOMYCKIB HE TOUHIMI 4-T0 1 He Tpy0inm 11-ro;

6) mificHe B3HAa4YeHHS 3a30piB 1 HATAMB HE IIOBHHHE BIAPI3HATHCH BiJ

HeoOXx11Horo OoubIe, HiXk Ha 10-20%.

HNPUKJIAL: Bubip nocaaku 3 3a3opoM. HowmiHanmbHuii po3mip D20 MM.
Bumaraetbcst BuOpaTu mocajiky, B sKiid 3a0e3neuyeThesi Hailouibmui 3a3op — 0,060 MM, 1

HariMeHmuit 3a30p — 0,018 mm.
a) 3 ypaxyBaHHSM BKa3aHMX OOMEXKeHb TpadidHe 300paKeHHs MOCAIKU B

3araJbHOMY BHUIMAJKy MOXE OyTH IIPEICTABICHE Y BUTIIAJII PUCYHKY 2.6:

A
. oTBip s §
0 Sy =
- SE b
——3 .
o Ban o f8
‘s v % v
-53
Pucynok 2.6 Pucynok 2.7

0) 3 uporo rpapiyHOrO 300pAXKEHHS BUIHO, IO 3HAYEHHS HAWMEHIIIOTO 3a30py
CIIBMAJA€ 3 BEPXHIM BIIXWICHHSIM Bajly, TAKUM YMHOM, B TaOJMIll CTaHIAPTy HEOOX1THO
3HAUTH ISl Basty po3MipoM 20 MM MoJie JOMYCKY, Y SIKOTO BEPXHE BIAXUJIEHHS JOPIBHIOE
0,018 mm;

B) HEOOXIJTHO 3BEpPHYTH yBary Ha Te, IO 1€ BIAXHJICHHS € OCHOBHUM, 1, TAKUM
YUHOM, B TAOJUIIX CTAHIAPTY TaKUX 3HAYCHB 3HANWETHCS Oararo;

r) 3 TaOJOUIlp TPAHUYHUX BIAXHJICHb BHIHO, IO OJM)KYEe OCHOBHE BiIXHMIICHHS (-

0,020). Takum yHOM MOKeMoO oOpartu noje nomycky f8 ado f7.
o) Xodya MoJie JOMYCKY f8 HE € IePEBAXHOTO BUKOPHCTAHHS,

cripoOyemo Jutst mopiBHSHHS (puc.2.7);
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€) TOJIl BEpXHE BIAXUJICHHS JIJISI OCHOBHOTO OTBOPY IMTOBUHHE OYTHU:
ES =60 — 53 = 7 mxwu;
3 Tabnuii 'OCT25347-82 3HaxoauMo, 1110 IbOMY BIAXHWJICHHIO BIAMOBIAA€E TOJIE
nonycky HS;
’K) CITIBCTaBJICHHSI MOJIIB JIOMYCKIB BaJIy 1 OTBOPY IOKa3ye, 110 OTBIp HA TpHU
KBaJIITETH TOYHIIIE, TOOTO TIOPYIIICHO BUMOTY 11.3 3aBHaHHS 2.2 — i€ 1MOJIe He MiXOIUTh;

3) mpoOy€eEMO BUKOPUCTATH IOJIE AOMYCKY O1bIII TOYHOTO KBAJITETY JJIs BaIy 3
Yucya IePEeBaKHUX 3 OCHOBHUM BIIXUJICHHSIM 7 1 300pakaeMo cXemMy Ha
PUCYHKY 2.8;

1) B IIbOMY BUMAJIKy BEPXHE BIIXUICHHS OTBOPY MIOBUHHO OYTHU:

ES=60-41=+19 mxwm;

k) B Tabmumi 'OCT25347-82 3naxoaumo, 1o HalOImk4e BChOTO JI0 33/1aHO1
YMOBH HiAXOAUTH noJie aonycky H7 3 Bepxnim BiaxuieHHsam +0,021 mwm;

J) 300pakaeMo rpadiyHO MOCAJAKK HAa PUCYHKY 2.9 1 BU3HAYa€EMO BC1 JaHi, K B
MOTepeIHIX 3aB/IaHHAX:

. H7
0 - . 2% |
S f °y S
-41 -41
Pucynok 2.8 Pucynok 2.9

Otsip: HaOinbImMi ¥20,021 Mm; HatiMeHIHI D20 MM.

Ban: maiioiunemmit ¥19,980 MM, HaiiMmeHmmi 319,959 M.

Homyck Baiy 1 orBopy 0,021 mm.

MoxnuBuii HaiimeHui 3a30p 20 MkM (3a1aH0 18 MKM).

MocknmBuii HaOIBIIMI 3a30p 62 MKM (3a1aH0 60 MKM).

M) 0OMpa€eThCs MOcaiKa BIANOBIAHO 3alaHUM BUMoram: 20
Taonuusa 2.2 — Buxioui oani

= - . | 3asop,mm | HominansHuii Hafioubumi, Howminane- | Harar, mm

é HOMIHE}HBHHH po3mip, = = ey HUH po3Mip,

§ POSMIP, MM é E MM § § MM g E
1 D12 50 15 010 2 8 0 140 40 10
2 D12 32 5 010 5 5 A 140 60 20
3 D12 0 1 010 10 0 0 140 100 |70
4 D12 100 40 010 9 12 0 140 70 4
5 D12 70 25 010 12 3 0 140 90 25
6 D45 70 23 9 30 3 12 0 200 40 10
7 D45 48 10 0 30 8 7 200 75 20
8 D45 40 2 0 30 14 1 200 140 |90
9 D45 180 78 330 45 17,5 @ 200 80 5
10 945 130 45 030 17 5 0 200 100 | 30
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KOHTPOJIBHI 3AITUTAHHA
1. 3MicCT NMOHATH: PO3Mip HOMIHAJILHUM, TIMCHUHN, TPAHUYHUH.
2. 1o Ha3uBaroTh gomyckoM? @opmynu ajst oounciaeHHs aomycky. [lome gomycky.
3. o Ha3uBaroTh BiAXuiaeHHIM po3Mipy? Buau Biaxunersb. OCHOBHI BIIXUJICHHS B
€CIIL
4. BusnayeHHs 1mocajiku. Buau mocanok ta ix nmapaMmeTpu.
5. Illo Ha3uBarOTh KBAIITETOM 1 SIK BU3HAYAIOTh JOMYCKHU JIJIS1 PI3HUX KBaJIITETIB?
6. VYrtBopenns nocagok B €ECJIII. Cuctemu oTBOpy Ta Baja.
7. I'padiune 300paxxeHHs CXEM IOJIIB JIOMYCKIB MOCAIOK.
8. Ilo3HaueHHs MOJIB AOIMYCKIB, BIIXUIEHB Ta MOCAI0K HA KPECICHHSIX.
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INPAKTUYHA POBOTA Ne 3

BU3HAYEHHA /1OI1YCKIB BI/IXUJIEHHA ®OPMU,
PO3TAILIIYBAHHA TA IIOPCTKOCTI IIOBEPXOHb

Mema po6omu: 3aKpiUTH 3HAHHS Ta MPAKTHYHI HABUYKA 3 BUKOPUCTAHHS
CTaHIApTIB JUIs BU3HAYEHHS JOMYCKIB (OPMHU 1 pO3TAllyBaHHS IOBEPXOHb Ta iX
MIOPCTKOCTI: BMIiTH KopuctyBaTucsi crtanmaptamu: ['OCT 24643-81, TOCT 2.308-79,
I'OCT 2789-73, ICTY 2413-94 ta I'OCT2.309-73; 3akpinuTd crnocoOu IO3HAYCHHS
JTOMYCKIB (popMH 1 pO3TallyBaHHS Ta IMIOPCTKOCTI IMOBEPXOHb Ha KPECICHHSX; BMITH
YUTATH 1 3aMKCYBATH YMOBHI IMO3HAYEHHS JOMYCKIB ()OPMHU 1 pO3TAIlyBaHHS IMOBEPXOHb;
BU3HAYATH BEJIMYMHY MIKPOHEPIBHOCTEH MOBEPXHI 3a MPOodLIOTpaMoro.

Teopemuuni éioomocmi. PeanbHa neTayb BIAPI3HIETHCA Bl CBOTO HOMIHAJIBHOTO
NPOTOTUNY BIAXUIIEHHSAMHU (DOPMU OBEPXOHB B1J] IPABWIBHOI FTEOMETPUYHOI (hopmMu I
BIIXWJIEHHSMHU pO3TallyBaHHS LHMX T[IOBEPXOHb BIJl MPAaBHWIBHOIO TI€OMETPUYHOIO
po3TalllyBaHHs, BHACIIJOK HEMUHYYHUX OXHUOOK TEXHOJIOTTYHOTO MTPOLIECY BUTOTOBJICHHS.
3 moruisy Teopii TOYHOCTI BIAXUIIEHHS Po3Mipy, GOpMH i pO3TalllyBaHHS €
NEPBUHHUMHU TE€XHOJOTYHUMHU MOXUOKaMU 00’€KTa KOHTPOJIIO, BEJIMYMHU SIKUX MOBHUHHI
0OMeXyBaTHCS JOIyCKaMU Ha BUTOTOBJICHHS.

BusnauenHsi 0a30BHX MOBEPXOHb JETajl: €JIEMEHTH JeTall MOJUIAIOTHCS Ha
poOoui i1 HepoOoUl.

HepoGoui — moBepxHi He OepyTh ydyacTb Yy CIOJY4Y€HHI 3 IHIIMMHU JIE€TaJISIMU
BHUpOOY il BU3BHAYAIOTH ,[OJIOBHUM YUHOM, rabapuTu JeTaini 1 ii popmy.

Po0Ooui — moBepxHI CHOAY4YalOThCS 3 IHIIMMHU JAETAIsIMH BHpPOOY, 1 B LIOMY
BUMAJKy BOHM € Oa30BUMHU TMOBEPXHAMHU a00 BHUKOHYIOTh TI€BHE (DYHKI[IOHATIbHE
npu3HayeHHs. PoOoul moBepxHI MIAPO3AUISIOTHCS HA: €JIeMEHTHI (10 CHOoNy4aroTh
YTBOPIOIOYY MOCAJKY) 1 KOOPAMHATHI, sIKI BU3HAYAIOTh PO3TAIIlyBaHHS €JIEMEHTIB JI€TaJl.

ba3zoBorw — mnoBepxHew (0a3010) Ha3MBAalOTh MOBEPXHIO a0 CHOJYyYEHHS
MOBEPXOHb, OCEH, KparoK, 10 HalleXaTh JIeTaldl i BUKOPUCTOBYIOTHCSA ISl NOAATKY i
HEOOXI1JTHOTO TOJIOKEHHS.

HeoOxifHe MOJOXKEHHS B Pe3yJibTaTi CKIAJaHHS HaJalTh — KOHCTPYKTOPCHKI
0a3u, Ipu BUTOTOBJICHHI — TEXHOJIOTIYHI 0a3u, MPH BUMIPI ¥ KOHTPOJIO BUMIPIOBAIHHI
0asu.

3rigno 3 'OCT 24642—S81 npuiHATO Taki OCHOBHI OYKBEHI MMO3HaYeHHs (HopM i
pO3TalryBaHHs MTOBEPXOHb:

A — BiaxuiieHHs (popMu, BIIXUIICHHS PO3TallyBaHHs ab0 CyMapHEe BiAXUJICHHS
dbopmu 1 po3TalryBaHHS;

T — nomyck ¢opmMu, AOMYCK pO3TalTyBaHHSI a00 CyMapHUA T0MycK GOpMH i
pO3TallyBaHHS;

| — noBxwHAa HOPMOBAHOT JiISTHKH.
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Binxusnenns Ta nonycku ¢opmMu nNoBepxoHb

CranpapTd MICTATh TEPMIHM Ta HOPMH BUMOI Hacammuepen A0 LWIIHIPUYHUX
AeTanel, netanei 13 MIOCKUMH MOBEPXHSAMH 1 KOPITYCHHX JeTajei.

Binxujaenns ¢opmu — BigxuieHHS (OpMH peanbHOI MOBEpXHI Bifg (opmu
HOMIHAJILHOT ITOBEPXHi.

Jonyck ¢gopMu — 11€ HAHO1IIbIIE TOMYCKHE 3HAUYEHHS BIAXUICHHS POPMHU.

HominanbHa (popma moBepxHi — 11e noBepxHs, popMy AKOi 3a7]aHO Y KPECIIEHHI
a00 B 1HIIIOMY TEXHIYHOMY JOKYMEHTI.

PeasibHa moBepXHsl — MOBEPXHsI, OTPUMaHA Mij 4ac 0OpoOKH AeTali.

Ipodins mnoBepxHi — 1€ JiHIS TNEpeTUHY TMOBEpPXHI 3 IUJIOLIUHOIO,
MEePIEHANKYJISIPHOIO 1l a00 mapanensHoto i1 oci. [Ipodins Moxe Oyt HOMIHATBPHUM —
U Nepepi3l HOMIHANBHOI TOBEPXHI, 1 pealbHUM — MIPH Mepepi3i peanabHOi TOBEPXHI.

BinxuynenHss npo@ii0 — BIIXWICHHS PEAJbHOrO MPOQLI0 BiJi HOMIHAJIBHOTO.
Jlomycku BiAXWiIEHHA (OpMU €JIEMEHTa 3a/laloThCsl MO BCIA JIOBXKHUHI PO3IJISAYBaHOT
neraji abo Ha HOpMOBaHIM JUJISHIII.

HopmoBana ainsiHka — 1€ JAUISHKA TOBEPXHI, 10 SIKOT HAJEKUTh JOIYCK
BiAXwieHHs (opmu. HopmoBaHa [insiHKA 3aJa€ThbCAd pPO3MIpaMH, SIKI BHU3HAYAKOThH il
IJIOILY, JOBXHUHY 200 KyT CEKTOpa.

Bimmik BigxwieHHs (opMU 3IIACHIOETbCS BIJ HNPWIETJOi MOBEpXHI abo
npuiieriaoro npodiao. OCHOBHUMHU BHJIaMU MPUJIETIIUX MOBEPXOHB 1 MPOPIIIB €:

— npunezna nogepxua — Mae HopMy HOMIHAJIBHOI MOBEPXHI, 1[0 CTUKAETHCS 3
peabHOI0 TTOBEPXHEIO 1 pOo3TallloBaHa 30BHI MaTepialy JeTall Tak, 00 BIAXWICHHS Bij
Hel HalBIIAJCHIIOl TOYKH peajbHOI MOBEPXHI B Mexax 2104Yko Mol AUISHKH MaJio
MiHIMaJIbHE 3HAYEHHS;

— npune2na naowWiUHaA — TUJIOIIMHA, IO CTUKAETHCS 3 PEANbHOIO MOBEPXHEIO 1
poO3TallloBaHa 30BHI MaTepiany JeTajl Tak, 100 BIAXUJICHHS BiJ Hei HaWBIAJaJICHINION
TOYKH PeaJbHOT MOBEPXHI B MEKax 2204YKO MOl AUITHKH MaJIo MiHIMAJIbHE 3HAYCHHS;

— npuieznuil YuaiHdp — UWIIHIP MIHIMAJIBLHOTO JliaMeTpa, OMUCAaHUNA HABKOJIO
peanbHOi 30BHINIHBOI MOBEPXHI a00 MaKCHUMalbHOrO AlaMeTpa, BIUCAHUN Yy peajbHy
BHYTPIIIHIO TOBEPXHIO;

— npuaezne Koo — KOJIO MIHIMAJIbHOTO JlaMeTpa, OMKMCaHe HABKOJIO PEaJIbHOTO
npodiII0 30BHINIHBOI MOBEPXHI OO0epTaHHA a00 MaKCHMAJIbLHOTO JiamMeTpa, BIIMCAHE B
peanbHU MpodUTb BHYTPIITHKOT TOBEPXHI 0OEPTAHHS.
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CraHgapTom perjiaMeHTOBAaHO TaKi BUIU BiAXUJIeHb opmu:

1punerna mromuna

Puc.3.1. Bioxunenus 6i0 naowuHHOCMI: 3aTaIbHI
BUITAJIOK:

A — BiIXuWJICHHS BiJ IPSIMOJIIHIMHOCTI TIpoditro (a)
OKpeMi BUNAJKU: YBITHYTICTh (0); OIyKIICTh |
C1II0TNIOA10HICTH (T)

Peanenuii npodine

.S

Ilpunerna
npsma -

HOPMOBHOI
AIAAHKH N . . . e ..
(3anana nosxwna) MikpouepisHocTi Puc. 3.2. Bioxunenns 6i0 npamoainiiHocmi.

3arajJiIbHUN BUMAI0K: A — BIAXUJIEHHS Bl
MPSMOJTIHIMHOCTI (2);
YBITHYTICTB (0); ONMYKIIICTH (B)

Puc. 3.3. Bioxunennus 6i0 yuniHOpuuHocmi: 3arajibHAN
BUIIAJ0K: A — HANOUIbIIIE BIAXUICHHS
OKpEeMI BUIAJKU: 3ITHYTICTH (0);
KOHYCHICTb (B);
C110TI011I0HICTH (T);
0oukono1i0HICTh (1)
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Puc. 3.4. Bioxunennsa 6io kpy2nocmi.

3araJibHui BUNAIoK: A, Ay — BIIXHJICHHS B
MonepeyHux nepepizax (a);

OKpeMI BUIIAJKH: OTpaHOBYBaHHS (0); OBAIBHICTD (B)

. . . [ﬁinxnnemm $ opmm I
1. BigXunEHHS BiJ IJIONIMHHOCTI;
2. BIAXWJIEHHS B/l IPSAMOJIIHIHHOCTI; [ [ | |
3. BIAXWJICHHS BiJl IWJIIHAPUYHOCTI; 17 23— 3 (} (R 5 O
4. BlIXWIICHHS HpO(i)lJ.IIO tsﬂnymm KOHyconomibrcTs }:oaanbaim
MO3J0BXKHBOI'O IICPEPI3y, BEITHYTICTS boukonombmers -orpanka
5. BIAXUJIEHHS BiJ KPYTJIOCTI. cignononibEicTs

Puc.3.5. Iloznauenns sioxunensv popmu

Binxu/jieHHs Ta JONYCKHU PO3TAlLIyBAHHA IIOBEPXOHb

BinxuyieHHsIM  po3TallyBaHHSI  HAa3WBA€ThCA  BIAXWICHHS  PEaJbHOTO
pO3TaITyBaHHS €IEMEHTa, 1[0 PO3TIIAIAE€THCS, BiJl HOTO HOMIHAJIBHOTO PO3TAITyBaHHS.

EnemeHT — 11€ y3arajJbHEHUI TEPMIH, M SKUM Yy 3aJIEKHOCTI BiJl BIJMIOBIIHUX
YMOB PO3YMIIOTh TOBEPXHIO, JIIHIIO, TOUKY.

[lin Hominanbnum posmauiyeannam PO3yMIIOTH PO3TALTyBaHHS €JIEMEHTA
(moBepxH1, JiHII, TOYKH) TOBEPXHI YW MNPOQIII0, IO BU3HAYAETHCS HOMIHATHLHUMU
JTHIAHUMHA Ta KyTOBUMHU PO3Mipamu:

- MDK HUMH Ta 0a3amu;

- MIX eJIleMEHTaMHU, 10 PO3TIISAIAI0THCS, SIKITO 0a3H HE 3a/1aHi.

[Ipu ouiHIOBaHHI BEIWYWHU BIJXWICHHS PO3TAIlyBaHHS peajbHI MOBEPXHI Ta
mpodii 3aMIHIOIOTHCS TIPUJICTIUMU, a 3a OCl, IUIONMIMHA CUMETPIi Ta MEHTPH peaTbHUX
MOBEPXOHb MPUIMAIOTHCS OC1, TUIOLIIUHU CUMETPIT 1 LIEHTPU MPUIIETIUX €JIEMEHTIB.

Buainsiorbes BiIXuIeHHS po3TanryBaHHs (puc. 3.6):

» BIIXWJICHHS BiJ IMapajelIbHOCTI TJIOMINH;
» BIIXWICHHS BiJl IEPIICHIUKYJIIPHOCTI TIJIONIHH;
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Y VYV V

BIIXUJICHHSI HAXWJTY TUJIOIIMHY BITHOCHO TUIOIIMHM YU OCI;

BIIXUJICHHSI CIIIBBICHOCTI BIJITHOCHO OC1 0a30BOi MOBEPXHI Ta BITHOCHO 3arajibHO1

oci;

BIJIXWJICHHS BiJ] CHMETPHYHOCTI BITHOCHO 0A30BOTO €JIEMEHTA;
BIIXUJICHHS BiJl TIEPETHUHY OCEH;

MO3UIIIHHI IOTTYCKH.

BigxHneHHA po3TaloyBaHHA

[ [ [ [
/1/ L] [£ | —T X
[napanenshocti| | |kyTa Haxuy| | crvetpruHocTi| || mosHuiFHMi goryck|
Inepnienrky mapHocTi| |criBBicHocTi| |[mepemwHy ocefd|

Puc.3.6.Bioxunenna posmauty6anna noeepxomb

VALREE:

! !

Puc.3.8. [lonyck napanenvnocmi

) 120

A=hyh,

Puc. 3.7. Bioxunenns 6io napaieabHocmi njaouwjuH

TTnomuHa nepreHauKyIApHa
Gaszosii

Puc. 3.9. Bioxunenus 6i0 nepneHOUKyaApHOCHII
naowun: T — JOMYCK MEPIIEHIUKYISIPHOCTI;
L— 3azmana moBXKuHA

Puc. 3.10. /lonyck
nepneHoOuKyIApHOCmi

Puc.3.11. Ilo3nauennsn 0onycky naxuuy
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Bazoea Bick @ a.02m | A

| | \

72 )]
I
Puc. 3.12. Bioxunenns 6io cniegicnocmi: Puc.3.13. /lonyck cniegicnocmi
A — BIIXWJIEHHS B1J CIIBBICHOCTI JIBOX OTBOPIB BITHOCHO iX
BITHOCHO 0a30BOI1 OCi cnuteHOI ocl — 0,02 MM.
=[w
_“—r—l—\ ]
Loabd. 1 (5)
L
'__Baoua IOLEIA
cHMeTpii
Puc. 3.14. Bioxunenns 6io cumempuuHocmi: Puc. 3.15. /lonyck cumempuunocmi
A — BIIXUJICHHS B1J CAMETPUUYHOCTI OC1 OTBOPY noBepxHi (b) T 0,1 mm.

BiIIHOCHO IIOBCPXOHb

a) 5) Yomb ...
2 B i)
- \H"\

= A

-
O

Bl
SIS
=
SE
@.q

{A]

Puc.3.16. Ilo3nauenns 0onycky nepemuHy oceii Puc. 3.17. Io3uuyiitni oonycku

CymapHi BiZxu/ieHH4 i 10nycKkH (popMu Ta po3TallyBaHHS IOBEPXOHb

CyMapHi BiIXHIEeHHA
dopMH | po3Talry BaHHA

|
5 A

pajiansHe MNoBHe —Laa,uaﬂoro Lsanauoi
6HTTH —paziajibHe npodina NOBepPXHI
ouTTA
TOpPLIbOBE
OHUTTH MOBHE
—TOpLILOBE
OHTTA

Puc.3.18. Cymapni sioxunennsa popmu i posmautyeanns
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AL o [

Gl 1y
B

Basosa Bick AT=a-a, (a,7a)
2 1 2 ¥
ofbepTaHHA P 5

Puc. 3.19. Cymapne sioxunenna — Puc.3.20. /lonyck padianvnozo oumms
pamianbHe OUTTS noBepxHi (B) BimHOCHO crIBHOT OCi
noBepxoHb A 1 b —0,1mm

A o005 4]
[ 7%

WY V7

(B

Puc. 3.21. Cymapue gioxunenns — Puc. 3.22. /lonyck mopuyeeoco oumms na 25
MM TOpLIEBE OUTTS noBepxHi (b) BiTHOCHO OCl MOBEPXHI
A cranoButs 0,05 MM

k]

ﬂ| 1.5 | rH'il
f

Puc. 3.23. /lonyck noenozo oumms

@017+ 0.021 _.J,, (T2 0

INPUKJIA/L 1. BuzHaunTH 3aJ1€KHUAN TOMTYCK
MEepPHEHANKYIJISIPHOCTI, MPUBEACHUI Ha puc. 3.24.

Puc.3.24.

20| & PIIIIEHHST:
Tmin =~ 0,02 MM — MIHIMaJIbHE 3HA4YEHHS JOIYCKY

NEePHEHANKYJIAPHOCTI (BUIUIMBAE 3 KPECICHHS);

&

:- ¥ Tron = 0,021 Mmm = IT7 (©) - MakcUMaJIbHE 3HAYEHHS
JI0JTATKOBOTO JIOMYCKY, sIKE JOPIBHIOE JIOMYCKY OTBOPY.
' B A Taan = Toint Taon = 0,020 + 0,021 = 0,041 Mm.
L | -
%! 5 MNPUKJIAJLl 2. BusHauuTu JOMYCK CHIBBICHOCTI
| £ noBepxHi Bairy ¥30h7 BigHOCHO 1HIIOT moBepxHI D45h8 (nuB.
gl @ puc. 3.25). YMoBa 3aJ1e’KHOTO JOMYCKY PO3MOBCIOIKY€EThCS HA

o0OuaBi MOBEPXHI.

Puc.3.25.
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PILIIEHHS:
Tmin = 0,02 MM (nuB. puc.3.25).
Tooo = TIT7 = 0,021 mm (st B30);
Tsan = TITS = 0,039 mm (niia D45);
Tsan = Tmin + Tooo + Thao = 0,02 + 0,021 + 0,039 = 0,080 (Mm).
Lle o3Hauvae, 1110 TMOJIOKEHHS A1HCHOT (pealbHOT) 0C1 OTBOPY OOMEKEHE ITUIITHIPOM,
JlaMeTp SKOTO JOPIBHIOE 3aJICKHOMY OMYCKY T;3,,=0,080 Mm

HlopcTKicTh MOBEPXHI

[opcTkicTh TOBEPXHI Ma€ TakKi XapaKTEPUCTUKU: TEOMETPUYHY BEIUYUHY
HEPIBHOCTEH, 3aTHICTh 3YEIUICHHS MOBEPXHI 3 MOKPUTTIM, BiAOWBHY 3aTHICTH TOLIO.

OpHak OCHOBHOIO XapaKTEPUCTUKOIO IIOPCTKOCTI B MAIMHOOYAYBaHHI € i reoMeTprUYHa
BEJIMYMHA.

'Yy Bayosa dasxcuna

mi
5
n
E. Capeonx ainin r n-l n \\ -
npaditne
&
3 \ sl N | -
=)
m f\ 3 &
0 A & ;
E =
R &
2 J 57
.

12 iy Aoty

Puc. 3.26. @opma npoghinto nosepxui
Posmipanmu mapamerpamu mopcerkocTi 3a 'OCT 2789—73 € Ra, Rz, Rmax, Sm i
tp. Po3risiHemo ix mokiagHime.

Ra — cepenne apudmMeTnyHe BIIXWICHHS TOYOK NpoUTIO Bij JiHII My MeKax
6a30B01 noBxkuHu l. [TapameTp Ra MokHa XapakTepu3yBaTH TaKUM PIBHSHHSIM:

RZ_(y1+y2+y3+~-~+yn—1+yn)+(y1+y2+y3+~~+yn—1+yn)
l

Rz — Bucorta HepiBHOCTEH, BH3HA4YE€HA 3a JeciIThMa TOYKaMHu. SBisie coOOr0
CEpeHIO B1JICTaHb MK I'ATbMa HaWBHUIMUMHU TOYKAMU BHUCTYIIIB 1 M'IThMa HAWHIKYUMU
TOYKAMU 3amajfH, Kl JIekKaTh Y MeKax 0a30BO1 TOBKUHHU, BUMIPSIHOT BiJl JOBUTHHOI JIIHIT
AB, mapanenpHOi cepeaHiil JiHiT PO UTIO:

RZ_(hHhZ +h3+h4+h5)+(h1+h2+h3+h4+h5)
a 5
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Rmax — HaiOL1b1a BUCOTA HEPIBHOCTEW IPOQLIIIO:
Rmax = [Rol + Ry |,

Sm — cepeaHiil Kpok HepiBHOCTEH MpodiiIi0, BUMIPSIHUAN 33 CEPETHBOIO JIIHIEIO M.

S — cepenmHili KpoK HepiBHOCTEW NpOQLII0, BHUMIPIHUNA 32 BEpIIMHAMHU
HEPIBHOCTEH.
t, — BIOHOCHAa ONOpHA [JOBXKHMHA NPO(UIO, TOOTO CyMa MIOBXKUH BIIPI3KIB,

BIPI3yBaHUX BIJl HEPIBHOCTEH JIiHI€I0, MapalelpbHOI0 JIHII M. t, BU3HA4YaeThCAd Yy
BIJICOTKaX BiJlT Rmax, YMM XapakTepusye (PakTUUYHY IIUIBHICTh KOHTAKTY TOBEpPXHI Yy
CIIOJIYYCHHI Ha 3aJJaHOMY PiBHI Tiepepizy mpodiro.

3ABJIAHHA 3.1

Hanectn Ha KpecieHHI BUMOIHM HIOJIO BIAXWJIEHHS BIJ IUIOIMIMHHOCTI OpycKa B
3JIEKHOCTI B1J] 3aJJaHUX PO3MIpIB 1 CTYIIEH1 TOYHOCTI Ha NOXUOKY popmu (Tads.3.1)

Taobnuuys 3.1

Bapianmu 11234 |5 |6 78] 910
E"x;fa“m““ POSMIP 1 100 | 22 | 125|110 80 | 50 | 360 | 450 | 630 | 500
goh“:ﬁ‘amm POSMIP 1 40 1 10| 25 | 16 | 10 | 63| 50 | 75 | 60 | 63
CrymiHb TOYHOCTI 2 | 43| 5|4 |10]7]|5]|]6 |9

3ABJIAHHA 3.2

HanecTn Ha KpecieHHI BUMOTH IOJO BIAXWJICHHS BiJl MapajebHOCTI TUIONTUH
Opycka B 3aJ€XKHOCTI BIJ 3aJlaHUX PpO3MIPIB 1 CTyNEHI TOYHOCTI Ha BIAXWUJICHHS
po3TantyBaHHs TOBEpXOHb (Tab11.3.2)

A

\ 4
A
\ 4

Tabnuuys 3.2
Bapianmu 1 2 3 4 5 6 7 8 9 | 10

Eofﬂfamm POSMID | 40 | 40 | 160 | 160 | 100 | 100 | 220 | 220 | 400 | 400

HowminansHuit po3mip

B. wu 10 | 10 | 40 | 40 | 25 | 25 | 50 | 50 | 90 | 90
CrymiHb TOYHOCTI 10| 9 1|2 |4 |3 |5 |6 |8/ |7
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3ABJAHHA 3.3

PosmmdpyBati yMOBHI  [MO3HA4YeHHsS TPAHUYHUX  BIAXWICHb (QopMH 1
po3TalnlyBaHHs NOBEPXOHb Ha puc.3.27:

= 0,01
= [o,08 | — lo.0s | 6

 J y
- 1040 o] e s A
a) 6) )
— | 0.01 ‘i]___- .ffmgﬁl ~ T

2 0)
&) S
& 75 2{/ A .
%t =
o1c) 3) i)
Puc.3.27.
3ABJIAHHS 3.4

O3zHailoMuTHCS 3 TOPEACTABICHUM BHUKJIAJadyeM BapiaHTOM Mnpodijaorpamu
peanpbHOrO MPOGII0 TMOBEPXHI. 3BEpHYTH yBary Ha J0JATKOBY iH(opmaliio: Kpim
MajioHKa Tpodurro  Ha mpoduTorpami  BKazaHl  3HAYEHHS ~ BEPTUKAIBHOTO 1
TOPU30HTAJILHOTO 301UIbIIIEHb, BUJ MEXaHIYHOI OOpOOKM TOBEpXHI, a TaKOX pPIBCHb
nepetuny p%o;
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1 ITonoxeHHs cepeHbOI JiHIi,

2 Macital 1mo BepTHUKAJIBHIN 1 TOPU3OHTANIbHIN OCSAX MPOGLIOrpaMH 3aJICKHO BIJT
3amaHoro 30UIbIIeHHS (Ha mpodiuTorpaMi BepTHKadbHE 30UTBIICHHS MO3HaueHO BY,
ropusoHTaibHe - ['Y);

3 IlapamMerpu MIOPCTKOCTI MO TPHOM TIpymaM 1 3a HaCHiIKaMH PO3PaxXyHKIB
3aMOBHUTH TAOIUITIO 3.3;

Tabnuus 3.3
Ne \paxm | lhopm | Ra Rz Rmax | S Sm 3 tp
1 2 3 4 5 6 7 8 9 10

OTpI/IMaHe SHA4YCHHS ITapaMeTpa tp IMPUBCCTH 1O HOPMAJIBHOI'O PAAY 3HAYCHD.

4 BuzHaunTu cTaHIapTHI 06a30Bi goBxkuHM | 11t mapamerpis R, R, R i

MMPUKJIA: [lana npodiiorpama, sika 3amnrcada 3 BEPTUKAIbHUM 301IbIICHHIM
VY, =2000 i ropusonTansauM Y, = 80, 6a3oBa noBxkuHA | = 2,5 MM; 3ammc BUKOHYBaJId Ha
MPSMOJIHIMHIN JUISHII JeTall.

PILIIEHHS: Tak sik BUMIpIOBaHHS BUKOHYBAJIOCh Ha MPSMOJIIHINHIN AUISHII, TO
i mpoduUTIOrpaMoro MPOBOIMMO NapaliebHy 3arajibHOMY HaNPAMKY mnpodiutorpadu
npsimy JiHio AB. Ls niHisS TpoBOaUTHCSA B MEKax AOBXKUHHU L, sika gopiBHioe : L =/ X V;
=2,5%80=200 mm.

BumiproeMo Bijgctanb Bif JiiHii AB 10 ’sTH HaiBuImuX BUCTYIIB Ny, hs, hs, h7, hy
1 I’ ATH HAaWHWKYUX 3anaaul hy, ha, he, hg, hio.

Bumipsni Bigctani (MM): hy = 56, hy = 40, hs =42, hy = 49, hg =53, h, =11, hy =12,
h6 :10, hg :8, th =16.

Rz = [(h1+ h3+ h5+ h7+ hg) — (h2+ h4+ h6+ h8+ hlo)] 5. =

= [( 56+40+42+49+53) — (11+12+10+8+16)] : 5x2000 = 0,0193xn = 19,3 yxcw
KOHTPOJIBHI 3AITHTAHHA

1. o Take HOMIHANBHA (JOpMa MOBEPXHI, peabHa MOBEPXHS, MPOd1JIb MOBEPXHI Ta
IpUJIETIIAa TIOBEPXHS?

2. Ha3BiTh BUIM BIAXWICHb POPMU MOBEPXHI i YMOBHI O3HAYEHHS 1X HA KPECICHHI.

3. IIlo Take BiAXHWJICHHS BiJl MPSIMOJIHIMHOCTI Ta TJIOIIMHHOCTI?

4. Sxi icHytOTh BiAXUJIEHHS (DOPMH HITIHIPUIHUX TOBEPXOHB?

5. o Take HOMIHATBHE 1 peaibHE PO3TAITYBAaHHS MOBEPXHi 1 IOMYCK PO3TAITyBaHHS
MMOBEPXHI eJIeMeHTa JeTai?

6. 1llo Take 3anexxHi Ta HE3aJ€KHI JOMYCKU PO3TaIlyBaHHS TOBEPXOHb?

7. o Take cymapHi BiAXWJIEHHS (OPMU 1 pO3TallyBaHHS TOBEPXOHB 1 IKUMU € YMOBHI
MO3HAYEHHS 1X HAa KPECIEHHSX?
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INPAKTHYHA POBOTA Ne 4

PO3PAXYHOK IITHIUITHHKIB KOYEHHA

Mema pobéomu: HaBUNTUCH OOTPYHTOBAHO NpPHU3HAYATH 3a pe3yJbTaTaMU PO3PAXYHKIB
MOCAJIKK MPHU 3’ €THAHHI IMIAMIAITHUKIB KOYEHHS 3 BaJlaMH 1 KOPIIycaMu Ta
MO3HAYATH 11l TTOCAJIKK HAa KPECICHHSX.
Teopemuuni gidoomocmi. IliNMUMHUKA KOYEHHS € HaWOUIBII PO3MOBCIOIKECHUMHU
CTaHAAPTHUMH CKJIAJATBPHUMHU OJWHUIIIMHU, SIKI BUTOTOBJISIOTh Ha CIEIiaTi30BaHUX
3aBojax. BOHM MaioTh TOBHY 30BHIIIHIO B3a€MO3aMIHHICTh 3a MPHUEIHYBAIbHUMU
MOBEPXHSIMHM, 110 BHU3HAYAIOTHCSA 3O0BHIINIHIM JiaMeTpoM D 30BHINIHBOTO KUIbI Ta
BHYTPIIIHIM JiaMeTpoM d BHYTPIIIHBOTO KIIbI. Mk KUIBLISIMHU Ta TUIAaMH KOYEHHS 1CHY€
HEMOBHA B3a€MO3aMIHHICTh (KUIBIIS Ta TLIa KOYEHHS CKJIAJal0Th CEIEKTUBHUM METOJIOM).
3HOIIEH] MIIIIUIHUKA KOYEHHS JIETKO 3aMIHIOIOTBCS Ta JIEMOHTYIOThCS HOBHMH B
KOpITycax Ta Ha Bajax.

TouHICTh MIANIMIHUKIB KOYEHHS  XapaKTEPU3YETbCA  TOYHICTIO  iXHBOTO
BUTOTOBJICHHS 1 CKiIagaHHSA. J[OMyckM Ha BHTOTOBJICHHS ITOCAJKOBUX ITOBEPXOHB
HIIITAITHAKIB HE 301raroThCs 3 JAOMyCKaMHU 3a KBaJIITETaMHU, TOMY JUIS T'pajarlii TOYHOCTI
M1IIUITHUKIB KOUEHHS BCTAHOBJICHI KJIACH TOYHOCTI.

Crangaptom ['OCT 520-89 mepenbaveHo s MiJIIMITHUKIB KOYEHHS 5 KJaciB
TOYHOCTI, TMO3HAYEHUX Yy TMOPSAAKY ImiaBuineHHs TodHocTi: PO, P6, PS5, P4, P2. B
MMO3HAYEHHI MiAIIAITHAKIB JOMYCKAEThCS OmycKaTy jitepy P, To6to mo3Hauaru 0, 6, 5, 4,
2.

Kiac TouHOCTI MiAIIMIHUKA BKa3ylOTh IMEpel IMO3HAYEHHSM TUIY (HOMEpa)
migmunHuka, Hanpukiaang P4 — 250. Knac "0" HafO1IbIT pO3MOBCIOIKEHUH B 3aTAIBHOMY
MaIruHOOyyBaHH1, TOMy Tto3HadeHHs1 PO uu () Ha miAMIMITHUKAX IOTO KJIacy HE MPOCTaB-
nst0Th. [lpuBeneHU NpuKIaa TMo3HAaYeHHs mimmunHuka mae Bum: 205, ge 2 - cepis
MIIUITHAKA - Jierka (ICHYIOTh: cepemHsl - 3, Baxkka - 4 TOIO0); NBI OcTaHHI IudpH,
MIOMHOKEHI Ha N'Th, JOPIBHIOIOTH JlaMETPy OTBOPY BHYTPIIIHBOTO Kb MiAIIMITHUAKA
koueHHs (205 - MiOUIMITHUK IIAPUKOBUN paJiajbHHUIA OTHOPSIHUN JIETKOi cepii s
MOCAJKU Ha BaJ A1aMeTPOM 25 MM).

OcHOBHI po3Mipy MiAMUIHUKIB KoueHHs1 BcTaHOBI0E ['OCT 3478-79, Tunu Ta
KoHCTpYKTHUBHE BUkoHaHHs — ["OCT 3395-89.

Ha#itouninn miamunHauke kinacy 2 un P2 npusnadeni ams:

- TIPOCKOITIYHUX MAIIWH 1 MPUIaIiB;

- MIKPOCKOITIYHUX NPHWIAJIB, EICKTPUIHUX MIKPO MAIINH;

- TMpenu3iiHUX BepCTaTIB.

[TigmumHnKY KiaciB 5 1 4 BUKOPUCTOBYIOTh TIPH:

- BHMCOKHX 4acTOTax oOepTaHHS;
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- Yy BUIAJKaX, KOJU TMOTpiOHA BHCOKa

B TOYHICTh TMpU O0O0epTaHHAX (HANPHUKIAL, IS
_ HIMHH/ETIB LTI yBaIbHUX BEPCTATIB);
1 —_ . Y - B MpEeUM3IMHUX  MeTajopi3ajbHUX
L\j BEpCTaTax.
= T [IpuenHyBabHUMH  TOBEPXHSMU  ITiIITAITHUAKIB
O ‘; KOYCHHS € HAaCTynHi (auB. puc. 4.1):
{ r D - 30BHIimHINA giaMeTp (30BHIIITHBOTO KiJIBI);

o) d - BHyTpimHi# niameTp (BHYTPIIIHBOTO KiJIBII);
B - mipuHa kinens;

Dm - cepeaHiii [iaMeTp 30BHIMIHBOTO KiTbIIS
Puc.4.1 Ilpueonysanvni noeepxui nigmunHuKa: D= 0,5 «(Dmax+Dmin),
RIOWUNHUKIG KOUCHHS
ne Dinax - HaliOTbIIIEe 3HaYEHHS 30BHIIIHBOTO J[IaMeTpa, BUMIPSHE B IBOX KpaiHiX
NepeTHHAX;
Dumin - HaliMeHIII€ 3HAYEHHS 30BHIIIHBOTO JllaMeTpa, BUMIpsIHE B IBOX KpalHiX
NepeTHHAX;

dm - cepenHiii AiaMeTp BHYTPIIHBOTO KUTbI MiAmunHUKa: dm = 0,5 (dmaxtdmin)

ne dinax - HAHOUIBIIIE 3HAYCHHS BHYTPIIIHBOTO JiaMeTpa, BUMIPSIHE B JIBOX KpaiHiX
NepeTHHAX;

dmin [ HAaliMEHIIIC 3HAYCHHS BHYTPIIIHBOTO JliaMeTpa, BUMIPSIHE B JBOX KpalHiX
NepeTHHaX.

st po3mipiB d, dm, D, D BBeieH1 rpaHu4H1 BIAXWIIEHHS, IO MPEACTaBICH] Y
I'OCT 3325-85.

BBeneHHss B cTaHIapT TpaHUYHUX BIIXWJIEHb cepenHix maiameTpiB d, 1 Dnm
BHUKJIMKAHE OCOOJMBOCTSIMHU BHU3HAUCHHS iXHBOI MPUIATHOCTI y CKJIaJaHHI, TOMY IO
KUTBLISI MaJUX THUIIOPO3MIPIB MIAINIMITHUKIB JIETKO Je(OPMYIOTHCS BHACIIIOK Majoi
TOBIIMHKA. PO3MIpH Kilepb MiAIIUIHUKIB O MOHTaXy 1 ITICAS CKIAJaHHS 3 BajlaMH 1
KOpIycaMHd He CIiBIaaarTh. Hampukian, Kigblle MiAMIMIHUKA, 0 Ma€ 10 CKJIadaHHS
OBAJIBbHICTh YW PO3MIPH, SIKI BUHIUIM 3a NPUIYCTUMI MEXI, MICHS CKJIAJaHHA MOXeE
OPUNHATH TpaBUIbHY T€OMETpPUYHY (opMy 1 MaTH poO3MIpH, WHIO JIekKaTh y Mexax
JIOITYCKY.

VY 3B'SI3Ky 3 BUKJIQJCHUM, MPUIATHUMHU € KUIbIM MIIUIUITHUKIB, JIACHI 3HAYCHHS
CepeaHIX JiaMeTpPiB SKUX HE BUXOSATH 3a MEXKI1 3HAUCHb cepeaHix aiameTpiB d,, 1 Dp.

Tlocaoku niomunnukie KoueHns:

3'enHaHHS MIJIIUMITHUKIB KOYEHHS 3 BajaMU Ta KOPIyCaMU BUKOHYIOTHb 3T1JHO 3

I'OCT 3325-85.
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HiameTpu 30BHIIIHBOTO D 1 BHYTpiliHbOTO d KiIEIh M IIUITHAKA TPUHHATI 3a
HOMIHAJIbHI IIaMETPU OCHOBHOTO Bajia i OCHOBHOTO OTBODY.

Tomy:

- MOCAaJIKa 30BHIIIHBOTO KUTBLISI B KOPIYC 31HCHIOETHCS 32 CUCTEMOIO BaJia;

- Mocajgka BHYTPIIIHBOTO KIJBbISI Ha BaJl - 3a CHCTEMOIO OTBOpPY. Y
IIIMITHUKOBUX TTOCAIKaxX MpUiHSTE "MepeBepHyTe" 11010 HYJIbOBOI JIIHIT pO3TallyBaHHS
MoJis JIOMYCKYy OCHOBHOTO OTBOpY. Tomy mone pomycky pgiamerpa d MiAIIKMITHUAKA
pO3TalloBaHe HIKYE HYJIbOBOIT JiHii(auB. puc. 4.1).

[Tonss momyckiB TMOCAAKOBUX pO3MIPIB BHYTPIINIHIX 1 30BHIMIHIX KUICHb
MiIIAHAKIB  BIAPI3HSAIOTHCSA K PO3TAllyBaHHSM, TaK 1 BEJIMYMHOIO B THUX, IO
BCTAHOBJICHI JII OCHOBHOTO BTy ¥ OTBOPY IJIaJIKUX IMTIHIPHYHUX 3'€THAHb.

3ABJIAHHS: B 3anexxHOCTI BiJ yMOB pOOOTH 3aB/IaHHS MICTUTh:

- BEJINYMHU Ta BUJ] HABAHTAXKEHHS;

- 1001p MOJIIB AOMYCKIB JJIsl CIIPSIKEHb KIJIEIb 3 BAJIOM Ta KOPITYCOM;

- 300pakeHHsI CXEMH TOJ1B JOIYCKiB 0OpaHuX MOCAJ0K;

- PO3paxyHOK IPAaHUYHUX 3a30pPiB (HATSTIB);

- BU3HAYEHHS XapaKTEePUCTUK OTPUMAHUX MMOCATIOK;

- IO3HAYEHHS MMOCAJI0K Ha €CKi3l

JIJ1st mAMIMITHYAKIB KOYEHHS TUITHAPUYHOTO PETyKTOPA:

- maiopaTH MOCaaKu I COPsHKEHHS KUICIh MIIITHITHUKA 3 BAJIOM Ta KOPITYCOM;
- 300pa3uTH CXeMHU MOJIiB JOMYCKIB;

- BU3HAUUTH MapaMeTpu 00paHuX MOCaIOK.

Taonuya 4.1 — Bapianmu inousioyanvHux 3a60amb

Bapiant Tun Knac Panianbhe Xapakrep
MiAIMITHAKA TOYHOCTI HaBaHTa:keHHs, KH HABAHTAKEeHHS
1 204 0 8
: 207 6 15 Crnokiiine 3
2 582 i 18 HOMIPHUMH
5 306 0 12 MOIITOBXAaMH,
6 205 6 9 [IEPEBAHTAXKXCHHS 110
7 210 S 15 150%
8 312 4 25
190 gég g %g TowroBxu, ynapwu,
11 310 5 56 BiOparis,
12 309 4 28 IepEBaHTAXKEHHSA 10
13 307 0 20 300%
14 315 6 73
%g 388 2 %g Crnokiline,
17 308 0 53 [IEPEBAHTAKEHHS 110
18 312 6 50 150%
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IMPUKJIA:

JUia miamunHuKa KodeHHs 6—205, BCTaHOBJIEHOrO Ha ONOpl Bajla PELyKTOpa,
nigiopaTy TOJsl JOMYCKIB AJSl CHPsDKEHHS KUIENb MiAIIUIHHUKA 3 BAJIOM Ta KOPILYCOM,
HAKPECIIUTH CXEMHU TMOJIB JOMYCKIB Ta BHU3HAYUTH MapaMeTpu TMOCaJoK. PamianbHe
HaBaHTa)XCHHA — R = 3 kH, HaBaHTa)KCHH: MOIITOBXOBE, IepeBanTaxeHHs 200%.

PILIEHHS:
1. Busnagaemo po3mipu miamunauka (Joxarok 12):
D =52 mm;
d =25 mm;
B =15 mm;
r=1,5mm.

2. IlimbupaeMo moNe JOMYCKYy OTBOpPY KOpIyca. 3OBHIIIHE KUIbIE MiIIHITHUKA
3HAXOAMUTHCS T JIEI0 MICIIEBOTO HaBaHTa)Xe€HHs. 3ajaHuM ymoBaM (logarok 8) BimnoBi-
Ja€ MoJe J0nycKy Js7.
3. Ilixbupaemo moje AOMYCKY ISl BHYTPIIIHBOTO KUTBIIS TiAIIMITHUKA, 0 3HAXOIUTHCS
1T €10 [UPKYISIIIAHOTO HABAHTAXKCHHS.
BuzHnayaemo IHTEHCUBHICTh HABAaHTAXKEHHS 32 (OPMYIIOIO:

PR =R/b x KIIX F X Fa,
ne R — po3paxyHkoBa pajaianbHa peakxiiis onopu, H;

b — poboya mupHrHa MOCaTKOBOTO MICIIS, MM;

b =B -2r — 1715 mapuKoIi AMHAITHUKIB,;

b =B —(r - ri) — 115 pONMKOIII JIUIMITHHKIB;

B — mmpuna miamunavka (JoxaTok 12);

I — paziyc 3a0KpyrIJcHHs a0o mupuHa Gacku Kibl miammunauka (JomaTok 12);

b=B-2r=15-2 x1,5=12 um;

KIT — nuHamivH#i KOe(Dili€HT MOCAIKY;

KIT = 1 — nmpu nepeBanTaxkeHHi 10 150%, moMipHHX MOIITOBXaX Ta BiOparlii,

KIT = 1,8 — mpu nepeBanTakeni 10 300%, 3HAYHKX MOIITOBXaX Ta BiOpaIIii;

F — xoediltieHT, 1110 BpaXxoBye CTEMiHb MOCIA0JIECHHS TOCAAKOBOTO HATSTY Y
MIOPOXXHHUCTOMY Bally a00 TOHKOCTIHHOMY Kopnyci (Joxarok 9);

F=1;

Fa — xoedimieHT HEPIBHOMIPHOCTI PO3MOJIIY paiaJbHOTO HaBaHTaXEHHS R Mixk
psAlaMH POJUKIB B JBOPSAAHUX KOHIYHHMX POJIUKOIIIMIAITHAKAX a00 MDK 3BOECHUMH
IIAPUKOTIAMIAITHUKAMHU TIPU HAsSBHOCTI OChOBOTO HaBaHTakeHHA A Ha omopy (JdomaTtok
10)

Fa =1;
Toni PR =3000/12 x 1,8x 1x1 =450 H/mm,
3a BenmmunHOIO0 PR Ta po3mipoM kbl migmumnauka (Jogarok 11) 3Haxonars
PEKOMEHI0BaHE ToJIe JOMYCKY MOCaIKOBOI MOBEPXHI Baly a0 OTBOPY KopIryca.
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3amannm ymoBaM Jutst Bary Ta PR = 450 H/wm BinmoBinae nose gomycky K6

(domarox 11).
4. KpeciuMmo cXeMH MOJIiB JIOMYCKIB MOCAI0K Il BHYTPIIIHBOTO Ta 30BHIIIHBOTO KJICIh

(puc. 4.2).

5257
7
%

D248

r

Pucynox 4.2 — Cxemu nojie 00nyckie 0,11 nocadoK 6HYmMpiuiHb020
(025 L6/k6) ma 306niuunvozo (0Js7/16) kineuv niowmunnuxa 6 — 205

5. 3HaxoauMO BIIXWICHHS cepeaHix aiameTpiB Kinenb(Joaarok 5) i (JlomaTok 6):
— 3oBHimHLOr0o dm: BepxHe s = 0);
HIKHE el = - 11 mkm;
— BHyTpimHbOoro Dm: Bepxue ES =0;
HIDKHE E1= - 8 MKM.
6. 3a I'OCT 25347-89 3naxo1uMo rpaHUYH1 BIIXUJICHHS:
— qutst mouist jorrycky Js7 @ ES = + 15 mxwm;
El = - 15 mxwm;
— Jutst TIoJts gonycky K6:  es = + 15 Mkwm;
el =+ 2 MKM.
7. TlapameTpu mocaoK Kijielp miamunauka 6-205 HactymHi:

— 30BHIIIHLOTO:
Nmax = es - EI = O - ('15) = 15M’<j‘/l,.
— BHYTPIIIHBOTO:
Nimax = €5 — El =15 — (-8) = 23 mxm;
Nmin =eil—ES=2-0=2 uxm.
KOHTPOJIBHI 3AITUTAHHA

=

Kiacu TOYHOCTI NIIMITHUKIB KOYEHHS, iXHE YMOBHE MTO3HAYEHHS.

2. T'amy31 BUKOPUCTaHHS MiIIIUITHUKIB KOYEHHS! OKPEMHX KJIaCiB TOYHOCTI.

3. B 4oMy cBO€pIIHICTD 3aBAaHHS AOMYCKIB Ha MPUETHYBAIbHI pO3MIPH MIIIUITHUKIB
KOUCHHS?

4. daxropw, 1110 BIUIMBAIOTH HA BUOIP MIJUTUITHUKOBUX MOCATOK.

5. Buam HaBaHTaX€Hb KIJIEIb IT1AIIHITHUKIB.

6. ILlo BpaxoByIOTh Ta sSIKi MOCAJAKW MPU3HAYAIOTH ISl MICIIEBO-HABAHTAKEHUX Ta
[UPKYJISIIHO-HABaHTAXXEHUX KUIEIh?

7. Tlo3HayeHHs MOCAOK KiJeIb MiIIUITHUKIB KOYEHHS Ha KPECICHHSIX.
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TOJATOK 1

Psnu niHIHUX niaMeTpiB, TOBXKWH, BUCOT, TNIMOWH Ta 1HITUX PO3MIpIB,
MM 1o ['OCT 8032-80

Ra5 |Ral0 | Ra20 | Ra40 | Ra5 | Ral0 | Ra20 | Ra40 | Ra5 | Ral0 | Ra20 | Ra40
1,0 1,0 1,0 1,0 10 10 10 10 100 100 100 100
1,05 10,5 105
1,1 1,1 11 11 110 110
1,15 11,5 120
1,2 1,2 1,2 12 12 12 125 125 125
1,3 13 130
1,4 1,4 14 14 140 140
1,5 15 150
1,6 1,6 1,6 1,6 16 16 16 16 160 160 160 160
1,7 17 170
1,8 1,8 18 18 180 180
1,9 19 190
2,0 2,0 2,0 20 20 20 200 200 200
2,1 21 210
2,2 2,2 22 22 220 220
2,4 24 240
2,5 2,5 2,5 2,5 25 25 25 25 250 250 250 250
2,6 26 260
2,8 2,8 28 28 280 280
3,0 30 300
3,2 3,2 3,2 32 32 32 320 320 320
3,4 34 340
3,6 3,6 36 36 360 360
3,8 38 380
4,0 4,0 4,0 4,0 40 40 40 40 400 400 400 400
4,2 42 420
4,5 4,5 45 45 450 450
4,8 48 480
50 50 5,0 50 50 50 500 500 500
53 53 530
5,6 5,6 56 56 560 560
6,0 60 600
6,3 6,3 6,3 6,3 63 63 63 63 630 630 630 630
6,7 67 670
7,1 7,1 71 71 710 710
7,5 75 750
8,0 8,0 8,0 80 80 80 800 800 800
8,5 85 850
9,0 9,0 90 90 900 900
9,5 95 950
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1 KBAJIITETIB

JOJATOK 2
Benuunnu nomyckiB (MKM) AJ1sl pi3HUX 1HTEPBAJIIB PO3MIPIB (MM)

- InTepBanu (mouan) — o, mm
E Ho 3 6 10 18 30 50 80 120 180 250 315 400
= 3 6 10 18 30 50 80 120 180 250 315 400 500
2
<
01 0,3 0,4 0,4 0,5 0,6 0,6 0,8 1 1,2 2 2,5 3 4
0 0,5 0,6 0,6 0,8 1 1 1,2 15 2 3 4 5 6
1 |08 1 1 1,2 1,5 1,5 2 25 |35 |45 |6 7 8
2 |12 15 |15 |2 2,5 25 |3 4 5 7 8 9 10
3 2 25 2,5 3 4 4 5 6 8 10 12 13 15
4 |3 4 4 5 6 7 8 10 12 14 16 18 20
5 |4 5 6 8 9 11 13 15 18 20 23 25 27
6 6 8 9 11 13 16 19 22 25 29 32 36 40
7 110 12 |15 |18 21 25 30 35 40 46 52 57 63
8 |14 18 |22 |27 33 39 46 54 63 72 81 89 97
9 |25 30 |36 |43 52 62 74 87 100 |[115 |[130 | 140 | 155
10 40 48 58 70 84 100 120 140 160 185 210 230 250
11 | 60 75 |90 [110 |130 |160 |190 |220 |250 | 290 |320 |360 | 400
12 100 120 150 180 210 250 300 350 400 460 520 570 630
13 | 140 | 180 |220 |270 |330 |390 |460 |540 |630 |720 |810 |890 |970
14 | 250 |300 |360 |430 |520 |620 |740 |870 | 1000 | 1150 | 1300 | 1400 | 1550
15 | 400 | 480 |580 | 700 |840 | 1000 | 1200 | 1400 | 1600 | 1850 | 2100 | 2300 | 2500
16 600 750 900 1100 | 1300 | 1600 | 1900 | 2200 | 2500 | 2900 | 3200 | 3600 | 4000
JOJATOK 3
['paHn4HI BIIXUICHHS, MKM, BaJIa JIJI1 OCHOBHUX ITOJIIB JOMYCKIB
py HOMiHaJIbHUX po3mipax Bijg 1 1o 500 mm o 'OCT
] ] Ksauirer 6
Howminanbni Ioast nomyckiB BaJiiB
posmipn, f6 | g6 | h6 [ js6 | k6 [ m6 | nb p6 r6 | s6 | t6
I'pannyni BigxuieHHs %{, MKM
MM
Ho 3 mm -6 -2 0 13 +6 +8 +1 +1 +16 +20 ]
-12 -8 -6 0 +2 0 2 +10 +14
+4 +6
Tonan 3 10 6 -10 4 0 9 | +12 +1 +20 +23 +27
-18 -12 -8 =4 +1 +4 68 +12 +15 +19 -
+
Tonaz 6 10 10 -13 5 0 45 | *10 | +15 | +19 +24 +28 +32 ]
-22 -14 -9 ’ +1 +6 +10 +15 +19 +23
TTonan 10 mo 18 -16 -6 0 455 +12 +18 +23 +29 +32 +39 )
-27 -17 -11 ’ +1 +7 +12 +18 +23 +28
Torax 18 10 30 -20 7 0 +15 | +21 | +28 +35 +41 +48 +54
-33 -20 -13 | *6.5 +2 +8 +15 +22 +28 +35 +41
TTonan 30 mo 50 -25 -9 0 +8 +18 +25 +33 +42 +50 +59 +64
-41 -25 -16 +2 +9 +17 +26 +34 +43 +48
Tonaz 50 no 65 +60 +72 +85
30 -10 0 | x05 | +21 | +30| +39 | +51 1‘6‘% I?g 182
Tonan 65 1o 80 -49 29 | -19 +2 | +11| +20 | +32 | a3 | 459 | 1B
TMonazn 80 10 100 +73 +93 +113
36 12 0 | +11 | +25 | +35| +45 | +59 f;é :17011 :19216
Tonan 100 10 120 | 59 34| 22 +3 | 413 | +23 | 437 | 154 | 99 | 1104
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ITponoBxkeHHs JonaTKy 3

Hominaabhi

KBaJirer 6

Moas nomyckiB BaJiB

po3mipu, MM f6 | g6 h6 [ js6 [ k6 [ m6 [ n6 | p6 [ 16 [ sb t6
I'pannyni BinxuaeHus ?’;, MKM
+88 +11 +147
ITonanm 120 mo 140 +63 +92 +122
+ + +
Tonan 140 no 160 43 | -14 0 | 4125 +28 | +40 | +52 | +68 | ige | 153 | I3
-68 -39 -25 +3 +15 +27 +43 +93 +133 +171
TTonanm 160 mo 180 +68 +108 +148
+10 +151 +195
ITonax 180 mo 200 +77 +122 +166
Toraz 200 10 225 50 | <15 | 0 | sias| +33 | was | w60 | +79 | 0 [ H| 2%
-79 44 -29 +4 +17 +31 +50 +80
1L 22 2 +11 +169 +225
oHan 225 o 250 3 +140 | +196
+84
Tlonan 250 s10 280 +12 +190 1 +250
56 | 17 | 0 | 16| +36 | +52 | +66 | +s8 | 5, | V198 | +218
-88 -49 -32 +4 +20 +34 +56 +13 +202 +272
ITonax 280 mo 315 +98 +170 +240
ITonax 315 mo 355 +144 +226 +304
62 | 18 | 0 | x18| +40 | +57 | 473 | +og [ 108 | +190 | +268
Iotan 355 no 400 98 | 54 | -36 +4 | 421 | 437 | +62 | 1134 | 1908 | 1504
Tlonan 400 110 450 +166 | +27/2 1 +3/0
68 | 20 | 0 | 20| +45 | +63 | +80 | +10 | 126 | 282 | +330
ITonan 450 no 500 . -60 40 +5 +23 +40 +68 +132 1959 +360
108
) ) KpaJirer 7
Hominanbui IMonst nonyckiB BaJiB
po3Mipu, MM 7 | f7 h7 | §s7 | kt | m7 [ n7 [ s7T | w7
I'panunyHi BixxuneHHs ‘;f, MKM
o 3 Mmm -14 -6 0 L5 +10 i +1 +24 +28
24 -16 -10 0 +4 +14 +18
oHan 3 10 6 -20 -10 0 16 +13 +16 +2 +31 +35
-32 22 12 +1 +4 +8 +19 +23
[owaz 6 1o 10 -25 -13 0 » +16 +21 +25 +38 +43
-40 -28 -15 +1 +6 +10 +23 +28
Monax 10 no 18 -32 -16 0 10 +19 +25 +30 +46 +51
-50 -34 -18 +1 +7 +12 +28 +33
Tlonan 18 10 24 -40 +62
R 0 £10 | 423 | 429 | +36 | +56 s
Ionan 24 no 30 41 21 +2 +8 +15 +35 +48
ITonax 30 go 40 -50 +85
2 0 £12 | 427 | 434 | +42 | +68 Ay
[Tonag 40 mo 50 50 .25 +2 +9 +17 +43 +70
TTonanx 50 mo 65 +83 +11
60 | -30 0 15 | 432 | w4l | 450 |38 s
Toran 65 no 80 -90 60 30 ¥2 | +11 | +20 | iE +102
TTonazn 80 o 100 +10 +159
72 | 3 0 £17 | +38 | w48 | 458 [ *7L e
ITonax 100 o 120 107 71 35 +3 +13 +23 179 +144
+13 +210
ITonax 120 go 140 105 +170
+ +
Toran 140 xo 160 -85 43 0 120 | +43 | +55 | +67 | 1109 0
-125 -83 -40 +3 +15 +27 +148 +250
TTonax 160 mo 180 +108 +210
+168 +282
ITonax 180 mo 200 +122 +236
+ +
Toran 200 xo 225 100 | -50 0 23 | 450 | 463 | 477 1150 1398
-146 -96 -46 + +17 +31 +186 +330
TTonanm 225 mo 250 +140 +284
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[TponomxxenHs noaaTky 3

. . KpaJgirer 7
Hominanbui IMosis gonyckip BaJis
po3mipu, MM e7 | f7 [ hr [ st [ kt | mi | n7 | s7T | U7
I'pannyHi BigxuaeHHs ‘éf MKM
Tonax 315 no 355 +247 +447
-125 -62 0 428 | +61 | +78 | +94 jégg 1282
[ouan 355 10 400 -182 -119 57 +21 +37
A3 4 4 1208 +435
[ouan 400 10 450 Iggg 1288
Ho——% 500 -135 | -68 0 =31 | 68 | 486 | +103 Bt
onan 450 10 5 198 | -131 63 5 | 423 | +40 | 5 1240
. . Kpauirer 8 || KpaJjiter 9
Hominasai Ioas gonyckis BaJiB
posmipu,mm | c8 | d8 | e8 | f8 [ h8 [ js8 | us8 | x8 [ z8 [ d9 [ e | f0 [ ho [ js9
I'panuyni BigxuaeHns eeis’ MKM
Jo 3 mm -60 20 | ‘14| -6 0 | *32 +34 +40 -20 -14 -6 0 +12
74 | 34 | 28| -20 | -14 +18 | +20 | +26 -45 -39 31 -25 -12
>3 106 -70 -30 -20 | -10 0 19 +41 +46 +53 -30 -20 -10 0 +15
88 | -48 | -38 | -28 | -18 +23 | +28 | +35 -60 -50 -40 -30 -15
> 610 10 80 [ 40 [ 25| 18] 0 | [ +50 [ +56 | +64 -40 25 13 0 +18
02| 62 | -47 | -35 | -22 1 +28 | +34 | +42 -76 -61 -49 -36 -18
>10 no 14 +67 +77
95 | 50 | -32 | -16 | 0 | +13| +60 | _*40 | +50 -50 -32 -16 0 +21
>14 1o 18 122 | 77 | 59 | -43 | -27 +33 | *t12 | +87 -93 -75 59 | -43 21
+45 | +60
> 18 no 24 +74 +87 +106
-110-| 65 | 40| 20| 0 | +16 | _*t4L | +54 | +73 -65 -40 -20 0 +26
>24 110 30 143 | -98 | -73 | -53 | -33 +81 | +97 | +121 | 197 | .92 72 | 52 -26
+48 | +64 | +88
~30 10 40 -120 +99 | +119 | +151
igg 80 | 50| -25 | 0 | +19 +16(§)9 +f£6 ’%E -80 -50 -25 0 +31
>40 710 50 - - - - - + + + - - - - -
10 ‘a9 | 119 | -89 | -64 | -39 e o B S IR 142 | -112 87 62 31
> 50 10 65 -140 +133 | +168 | +218
gg 2100 | 60 | -30 | O | +23 +18478 ’ﬁg ’%é 100 | -60 -30 0 +37
> 65 110 80 - . . . . + + + . . . . .
1o Toa | 146 | -106 | -76 | -46 Hos | 106 | 1550 174 | -134 104 74 37
>80 10 100 -170 +178 | +232 | +312
224 | 120 | -72 | -36 0 197 | *124 | +178 | +258 -120 -72 -36 0 +43
> 100 10 120 -180 | -174 | -126| -90 | -54 +198 | +264 | +364 || -207 | -159 | -123 | -87 -43
234 +144 | +210 | +310
> 120 no 140 -200 +233 | +311 | +428
-263 +170 | +248 | +365
> 140 10 160 -210 | 145 | -85 | 43| 0 | +31 | *253 | +343 | +478 | _145 | g5 -43 0 +50
273 | 208 | -148 | -106| -63 +190 | +280 | +415 | 545 | .185 | -143 | -100 | -50
> 160 1o 180 -230 +273 | +373 | +528
-293 +210 | +310 | +465
> 180 10 200 -240 +308 | +422 | +592
312 +236 | +350 | +520
> 200 10 225 260 | . i i +330 | +457 | +647 || i i
e 1EAE-IEARREGF F AF- 1 Ea i R
> 225 10 250 -280 +356 | +497 | +712
-352 +284 +425 +640
> 250 no 280 -300 +396 | +556 | +791
-381 | -190 | -110| 56 | O | x40 | +315 | +475 | +710 || -190 | -110 56 0 +65
> 280 510 315 -330 | -271 | -191 -137| -81 +431 | +606 | +871 || -320 | -240 | -186 | -130 | -65
-411 +350 | +525 | +790
>315 10 355 -360 +479 | +679 | +989
449 | 210 | -125| 62 | O | +44 | *390 | +590 | +900 | 210 | -125 | -62 0 +70
> 355 10 400 -400 -299 -214 | -151| -89 +524 +749 | +1089 -350 -265 -202 -140 -70
-489 +435 | +660 | +1000
> 400 mo 450 -440 +587 +837 | +1197
537 | -230 | -135| -68 | O | +4g | +490 | +740 | +1100 | -210 | -135 -68 0 +77
> 450 1o 500 -480 | -327 | -232| -165| -97 +637 | +917 | +1347 || -385 | -290 | -223 | -155 77
-577 +540 +820 | +1250
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JOJIATOK 4
['panuy4H1 BIIXUIEHHS, MKM, OTBOPY I OCHOBHUX ITOJIIB JOMYCKIB
py HOMIHAJIbHUX po3Mmipax BiJ 1 1o 500 mm mo 'OCT25347-89

Hominannui Keauirer 6 ITous1 IONVCKiB 0TBODIB Keazirer 7
posmipu,Mm | G6 | H6 [Js6| K6 [M6[N6 | P6 [| F7 | G7 | H7 | Js7 | KT [ M7 [ N7 [ P7T [ R7 [ S7 | T7
I'panunyni BigxujieHHs &5 MKM
Mo 3 Mm +8 | +6 [+30[ 0 | 2| 4| -6 || +16| +12| +10| +5 | O 2| 4| -6 | -10]| -14|
+2 | 0 |-30] 6| 8|-10]-12|| +6 | +2 | © 5 | -10 | -12 | -14 | -16 | -20 | -24
>3 106 +12| +8 [+4,0[ +2| 1| 5| 9 |[+22| +16| +12| +6 | +3 | 0 | 4 | -8 | -11 | -15
+ | 0 |-40| 6| -9|-13| -7 || +10| +4 | © 6 | -9 |-12]-16]| -20]| -23| 27| -
>6 10 10 +14| +9 [+45) +2| 3| 7| -12|f +28| +20| +15| +7 [ +5 | o | 4 | -9 | 13| 17| |
+5 | 0 |-45| -7|-12]|-16] 21 || +13] +5 | © 7 | 10| -15| -19 | -24 | -28 | -32
>10 1o 18 +17 | +11 [+55) +2 | -4 | 9| -15|[ +34 | +24 | +18| +9 [ +6 | 0 | 5 | ;11| -16 | 21|
+6 | 0 |-55| -9|-15|-20| -26 || +16| +6 | © 9 | 12| 18| 23| 29| -34| -39
> 18 no 24
+20| +13 [+6,5 +2 | -4 | -11| -18 || +41| +28 | +21 | +10 | +6 | O | -7 | -14| 20 | -27 |
> 24 10 30 +7| 0 |-65|-11|-17| 24| 3L | +20| +7 | O | -10 | -15| -21 | -28 | -35 | -41 | -48 | &)
>30 g0 40 -39
+25| +16 |+8,0| +3 | -4 | -12| 21 || +50 | +34 | +25 | +12| +7 | o | -8 | -17| -25| -34 | -64
> 40 710 50 +9 | 0 |-80|-13|-20|-28| 37 || +25| +9 | o | -12 | -18| -25 | -33 | -42 | -50 | -59 -1718
> 50 10 65 30 | -42 | 55
+29| +19 |+95| +4 | -5 | -14| -26 || +60 | +40 | +30 | +15| +9 | © 9 | 21| 60| -72| -85
> 65 10 80 +10| 0 |-95|-15|-24|-33| 45 || +30 | +10| O 15| 21| -30 | -39 | 51| -32 | -48 | -64
62 | -78 | -94
> 80 1o 100 38 | 58 | -78
+34| +22 | +11| +4 | 6 | -16| -30 || +71 | +47 | +35 | +17 | +10| O | -10 | -24 | -73 | -93 | -113
>100 10120 | +12| 0 |-11|-18|-28|-38| -52 || +36 | +12| 0 | -17 | -25| 35 | -45 | -59 [ 41 | -66 | -91
76 | -101]| -126
> 120 g0 140 -48 | -77 | -107
-88 | -117| -147
> 14070160 | +30| +25 |+12 | +4 | 8 | 20| -36 || +83 | +54 | +40 | +20 | +12| 0 | -12 | -28 | 50| -85 -119
+14| 0 |-12 | -21| -33| -45| 61 || +43| +14| 0 | -20 | -28 | -40 | -52 | -68
> 160 710 180 53 | -93 | -131
93 | -133] -171
>180 110 200 60 | -105]| -149
-106| -151| -195
> 200 z0 225 +44 | +29 |+14,| +5| -8 | 22| -41 || +96 | +61 | +46 | +23 | +13| 0 | -14 | -33 | -63 | -113| -163
+15| 0 |5 | .24|-37| 51| -70 || +50| +15| 0o | -23 | -33| -46 | -60 | -79 | -109| -159| -209
> 225 710 250 - 67 | -123] -179
145 -113| -169| -225
> 250 10 280 -74 | -138| -198
+49 | +32 | +16| +5 | -9 | -25| -47 || +108| +69 | +52 | +26 | +16| O | -14 | -36 17285 igg ggg
>280 510 315 16!l 27| -a1| 571 - N ) i i ) . . .
1o +15| 0 |-16 41| 57| -79 || +56 | +17| © 26 | -36 | 52 | 66 | -88 | /3| 757 50
>315 510 355 87 | -169| -247
+54 | +36 | +18| +7 | -10| -26| -51 || +119| +75| +57 | +28 | +17| 0 | -16 | -41 -1;%4 igg -g%
> 355 10 400 18| -29| -46| -62] - - - . X . - - -
o +18| 0 |-18 46| -62| 87 || +62 | +18| o0 28 | -40 | 57 | -73 | -98 | 8| 67| 2l8
> 400 s10 450 -103] -209| -307
+60 | +40 | +20| +8 | -10| -27| -55 || +131| +83 | +63 | +31 | +18| O | -17 | -45 igg g;g g;g
> 450 510 500 201 -32| 50| -67] - - . . - . - - -
o +20| 0 |-20 50| -67| -95 || +68| +20| © 31| 45| -63 | -80 | -108| 93| 283 37
KpaJjiter 8 || Kspauirer 9
Hominaanni
po3MipH, MM D8 | E8 [ F8 [ H8 | Js8 [ K8 [ M8 | N8 Jus | D9 | E9 [ F9 | H9 | Js9
I'pannyHi BigxujieHHst eeis’ MKM
Jlo 3 MM +34 | +28 | +20 | +14 +7 0 -4 -18 +45 +39 +31 +25 +12
+20 | +14 | +6 0 7 A4 | 7 | a8 | 32 || +20 | +14 | +6 -12
>3 106 +48 | +38 | +28 | +18 +9 +5 | +2 | -2 | -23 +60 +50 +40 +30 +15
+30 | +20 | +10 | 0 9 13| <16 | 20 | -41 || +30 | +20 | +10 -15
>6 1010 +62 | +47 | +35 | +22 | +11 | +6 | +1 | -3 | -28 +76 +61 +49 +36 +18
+40 | +25 | +13 | o0 A1 | -16 | 21| 25 | 50 || +40 | +25 | +13 -18
>10 x0 18 +77 | 459 | +43 | +27 | +13 | +8 | +2 | -3 | -33 +93 +75 +59 +43 +21
+50 | +32 | +16 | 0 13 | 19| 25| -30 | -60 || +50 | +32 | +16 -21
> 18 no 24 41
+98 | +73 | 453 | +33 | +16 | +10 | +4 | -3 |74 +117 | +92 | +72 | +52 | +26
> 24 510 30 +65 | +40 | +20 | © -16 | +23| -29 | -36 :gfl* +65 | +40 | +20 -26
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[IponomxenHus nogatky 4

KsaJirer 8 || KsaJjirer 9
HominanbHi
po3mipu, MM D8 | E8 [ F8 | H8 | Js8 [ K8 [M8 [ N8 [ us ]| D9 [ E9 | F9 | H9 | Js9
I'pannyni BinxujaeHns eels' MKM
>30 10 40 60
+119| +89 | +64 | +39 | +19 | +12| +5 | -3 | -99 || +142 | +112 | +87 | +62 | +31
> 40 1o 50 +80 +50 +25 0 -19 -27 | -34 | -42 -17(5)9 +80 +50 +25 0 -31
> 50 no 65 -87
+46 | +106 | +76 | +46 | +23 | +14 | +5 | -4 | “133|0 4174 | +134 | +104 | +74 | +37
> 65 10 80 +100| +60 | +30 | O | -23 | -32 | 41| 50 | 192| +100 | +60 | +30 | 0O -37
> 80 1o 100 -124
+174 | +126| +90 | +54 | +27 | +16 | +6 | -4 | 178 || 4207 | +150 | +123 | +87 | +43
>100 110 120 +120| +72 | 436 | 0 | 27 | 38| -48 | 58 | 1M +120 | +72 | 436 | 0 -43
> 120 110 140 -170
-233
-50> 140 10 160 +208 | +148 | +106| +63 | +31 | +20 | +8 | -4 %gg +245 | +185 | +143 | +100 | +50
+145| +85 | +43 | 0 31 | -43 | -55 | -67 +145 | +85 | +43 0 -50
> 160 110 180 210
-273
>180 10 200 -236
-308
> 200 10 225 +242 | +172 | +122| +72 | +36 | +22 | +9 | -5 | -298 || +285 | +215 | +165 | +115 | +57
+170 | +100| +50 | © 36 | 50 | -63 | -77 | .-330|f +170 | +100 | +50 0 -57
> 225 10 250 -284
-356
> 250 710 280 315 +240
+271| +191| +137 | 481 | +40 | +25| +9 | -5 | 396 ] 4320 | 9T | +186 | +130 | +65
>280 10315 +190 | +110| +56 | O | -40 | -56 | -72 | -86 | 330 +190 +56 | 0 -65
>315 10 355 -390
+299 | +214 | +151| +89 | +44 | +28 | +11| -5 | 479 +350 | +265 | +202 | +140 | +70
> 355 10 400 +210| +125| +62 | O | -44 | -61 | 78 | -94 | 30| 4210 | +125 | 462 | O -70
> 400 10 450 -490
+327 | +232| +165| +97 | +48 | +29 | +11| -6 | O87|| +385 | +200 | +223 | +155 | +77
> 450 110 500 +230| +135| +68 | O | -48 | -68 | -86 | -103| 40| +230 | +135 | +68 | 0O 77
JOJIATOK 5
TounicTh po3MipiB MOBEpXOHb. [TiIMITUTTHUKH IAPUKOBI,
POJIMKOBI pajiialibHI Ta MIAPUKOBI pajiiaabHO-YOpHI. KijbIls 30BHIIIHI.
Howmi- JlonycTuMi BigxuiaeHHs1 30BHIIHBOIO JiaMeTpy KiJabls, MKM
HAJIbHUIH Dm ‘ D I Dm t1aD
3?3}"""[;;] Kiacu Tounocri
“‘a“j:;p 0,6 o | 6 0 6 542 5 4 6
BEPXHE HUKHE BEPXHE HUKHE BEpPXHE HUKHE BEPXHE HUKHE
25-6 -8 -7 +1 -9 +1 -8 -5 -4 25
618 -8 -7 +2 -10 +1 -8 -5 -4 25
18-30 -9 -8 +2 -11 +1 -7 -6 -5 -4
30-50 -11 -9 +3 -14 +2 -11 -7 -6 -4
50— 80 0 14 11 +4 -17 +2 -14 0 -9 7 4
80— 120 -15 -13 +5 -20 +2 -15 -10 -8 -5
120 - 150 -18 -15 +6 -24 +3 -18 -11 -9 -5
150 — 180 -25 -18 +7 -32 +3 21 -13 -10 7
180 — 250 -30 -20 +8 -38 +4 -24 -15 -11 -8
250 — 315 -35 -25 +9 -44 +4 -29 -18 -13 -8
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TounicTh po3MipiB, POPMH Ta B3aEMHOTO PO3TaIlyBaHHS TOBEPXOHb.

JIOJIATOK 6

[TiqmMMHUKY APUKOB1, POJIMKOBI pajliaibHi Ta MIAPUKOBI paliadbHO-yIOPHI.
Kinbis BHYyTpimIHI

HominanbHuii OTBip nMJIiHAPHYHAI ] i
niamerp Dm D HIupuna Kiabus Up Ri
otrBopy D, mm Binxunenuns , mxkm
BEPXHE | HHUIKHE | BEPXHE HHUKHE BEpPXHE HHZKHE He Olible
Knac Tounocti PO
50 -80 -15 +4 -19 -150 25 20
80-120 0 -20 +5 -25 0 -200 25 25
120 -180 -25 +6 -31 -250 30 30
180 - 250 -30 +8 -38 -300 30 40
Kiac Tounocri P6
25-10 -7 +1 -8 -120 15 6
10-18 -7 +1 -8 -120 20 7
18-30 -8 +1 -9 -120 20 8
30-50 0 -10 +1 -11 0 -120 20 10
50 -80 -12 +2 -14 -150 25 10
80-120 -15 +3 -18 -200 25 13
120 -180 -18 +3 -21 -250 30 18
180 — 250 -22 +4 -26 -300 30 20
Knac tounocti P5
25-10 -5 -5 -40 5 3,5
10-18 -5 -5 -40 5 35
18-30 -6 -6 -80 5 4
30-50 0 -8 0 -8 0 -120 5 5
50 -80 -9 -9 -150 6 5
80-120 -10 -10 -200 7 6
120 -180 -13 -13 -250 8 8
180 — 250 -15 -15 -300 10 10
Kiac Tounocri P4
25-10 -4 -4 -40 2,5 2,5
10-18 -4 -4 -80 2,2 2,5
18-30 -5 -5 -120 3 4
30-50 0 -6 0 -6 0 -120 3 4
50 -80 -7 -7 -150 4 4
80-120 -8 -8 -200 4 5
120 -180 -10 -10 -250 5 6
180 — 250 -12 -12 -300 8 7
Knac Tounocrti P2
25-10 -2,5 -2,5 -40 15 15
10-18 -2,5 -2,5 -80 15 15
18-30 -2,5 -2,5 -120 15 2,5
30-50 0 -2,5 0 -2,5 0 -120 15 2,5
50 -80 -4 -4 -150 15 2,5
80-120 -5 -5 -200 2,5 2,5
120 - 150 -7 -7 -250 2,5 2,5
150 - 180 -7 -7 -250 5 4
180 - 250 -8 -8 -300 5 5




TIOJATOK 7

[Tons qomyckiB BajiiB Ta OTBOPIB I BCTAHOBJICHHS
MINUITHUKIB KoueHHd 3rigao 3 'OCT 3325 — 83

Kaac Tounocri
MiIIAIHAKA Mocankosa Cucrema IMons nomyckis Kpagirern
MOBEPXHS nocaaoK
2 h3, js3 3
2,4,5 Cucrena g3, h4, j.s4, I'<4, m4, n4 4
4,5 Bal OTBOpY g5, h5, js5,(j5), kb, m5, n5 5
6,0 6, g6, h6, jsb, (j6), k6, m6, n6, p6, 6 h7™, 6
r7 7
h8*, ho*, h10*, h11* 811
2 H4, Js4 4
2,4,5 H5, JS5, K5, M5 5
Cucrema
4,5 OTBIp Baa G6, H6, JS6, (J6), K6, M6, N6, P6 6
6,0 G7, H6, JS7, (J7), K6, M7, N7, P7 ES, 7
H8 8
H9 9
Hpumirka:
1. B myxkax BKa3aHi 1011 JOMYCKiB 0OMEKEHOTO BUKOPHCTAHHSL.
2. *sax MPABUJIO, JUIS MiAMIUITHAKIB HA KPIMWIGHUX Ta HA CTSKHUX BTYJIKAX.
JTOJATOK 8
PexomenoBaHi 1moJisi I0MYCKiB BalIiB Ta OTBOPIB KOPITYCiB
111 TIJIIANTHAKA KOYEHHS 3 MICLIEBOHABAHTAXKEHUMHU KUIBIISIMU
. . Hoas nonmyckiB
Tunu Hominaabunii " .
NiIIUNHUKIB aiamertp, mm BaJiB (oceii) OTBOPIBE B Kopmyci
HEpPO3’EMHOMY Po3’€EMHOMY
HaBanTa)ceHHs criokiiiHe a00 3 TOMIpHMMHU MOLITOBXaMH Ta BiOparlli€to,
nepeHaBaHTakeHHS 10 150%
Bci tumny, xpim 10 80 g5, h5, g6, hé He6, H7
IITaMITIOBAaHUX 80 — 260 16, js6 6. G7 Hé6, H7, H8
TOIYAaCTUX 260 — 500 f6, js6 ’
HaBanTa)xeHHS 3 IOITOBXaMU Ta BiOpaIli€to, nepeHaBanTaxxeHHs 10 300%
Bci tunm, xpim:
- MITAMIOBAHHUX no 80 h5, h6 Js6, JS7
- roJYacTHX Ta
POJINKOBHUX KOHIYHUX 80— 260 05, g6 He, H7 JS6, JS7
JTIBOPSIOBUX >260
PonukoBi KoHiuHi no 120 hS, h6 H6, H7 JS6, JS7
JBOPSIHI >120 g5, g6
HaBanTaxeHHs Oyab-sike
Tomuacri Bci posmipu K5, k6™ K6 K7™ S6, JS7 (B cranbHmi
IITAMIIOBAaHi js5, st** Js6, JS7 CTaKaH)
TpumiTku:

1. *Ilons momyckis f6 Ta HS citix BUKOpHCTOBYBaTH IpU 4acTOTi 0OepTaHHs, He Ounbimuii 60% BiJ rpaHUIHO JOITYCTHMOI.
2. ** 3’enHaHHs miAMMIHUKIB 3 Bamamu k5, k6, js5, js6 BUKOHYIOTH 3a JOTIOMOTOIO CEJIEKTHBHOTO CKJIA/IAHHSI.
3. *** Jlns KopIyciB i3 KOILOPOBOrO METAILY.
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JTOJATOK 9

3HaueHHs KoediuieHTa F , 1O BpaxoBye CTEMiHb MOCTA0JICHHS
MOCAJIKOBOTO HATATY MPHU MOPOKHUCTOMY BaJli 200 TOHKOCTIHHOMY KOPITYCl
d/dots 260 D/Dxopn s Bana st xopryca
Bin 10 D/d=5 1,5=D/d=2,0 D/d>2...3 Ao seix:
M OIIAITHUKIB
- 0,4 1 1 1 1
0,4 07 1,2 1,4 1,6 1,1
0,7 08 15 1,7 2 1,4
0,8 2 2,3 3 1,8
IMpumitka:

d Ta D — BiamoBigHO AiaMeTpH OTBOPY Ta 30BHIIIHBOT MOBEPXHi i JIIMITHHKA;
doTB - AiaMeTp OTBOPY MOPOIKHUCTOTO BaLy;
Dkop - AiaMeTp 30BHIIIHBOI HOBEPXHI TOHKOCTIHHOTO KOPITYCY.

JOIATOK 10
3HaueHHs koedilienTa F g, HEpIBHOMIPHOCTI PO3MOAUTY pajliaJbHOTO
HaBaHTAXXEHHS R MDK psgakaMu poOJIMKIB B JBOPSAJHUX KOHIYHHUX
POJIMKOMIIIIUITHUKAX 200 MK 3JBOEHUMH MIAMUITHUKAMU ITPU HASIBHOCTI OCHOBOTO
HaBaHTaXXeHHs A Ha omopy

‘ A/R -ctyp3) Fa
BiJ i (o)
O 0,2 1
0,2 0,4 1,2
0,4 0,6 14
0,6 1 1,6
1 - 2
[pumiTka:
B — XyT KOHTaKTy TiJI KOYCHHS 3 TOPIKKOIO KOUYSHHS 30BHIIIHBOTO KIJIBII, 3aJICKUTH BiJl KOHCTPYKIIIT ITi IITATHAKA.
TIOJATOK 11

JlommycTM1 1HTEHCUBHOCTI HaBaHTaXEeHb #PR  Ha MOCAZKOBUX MOBEPXHIX
BaJIB Ta KOPIYCiB

Hiamerp d JMonycrumi 3navenns PR , kH/m
OTBODY . .
. IMosst fonmycKiB a1 BaJIiB
BHYTPIITHBOTO
KIIbLISA L
T — jsb, jsb k5, k6 m5, m6, ns5, n6
MM
18-80 10 300 300...1400 1400...1600 1600...3000
80 - 180 600 600...2000 2000...2500 2500...4000
180 — 360 700 700...3000 3000...3500 3500...6000
360 - 630 900 900...3500 3500...5400 5400...8000
Hiamerp D Ioas fonyckiB 115 Kopnycis
30BHIIIHLOTO
. K7, K6 M7, M6 N7, N6 P7
KUIbLIS, MM
50 -180 1o 800 800...1000 1000...1300 1300...2500
180 — 360 1000 1000...1500 1500...2000 2000...3300
360 - 630 1200 1200...2000 2000...2600 2600...4000
630 — 1600 1600 1600...2500 2500...3500 3500...5500
[pumitka:

Honyctumi 3HadeHHst PR mipaxoBaHi 3a cepeJHIMU 3HAYEHHAMH II0CaIKOBUX HATSITIB.
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JOJATOK 12
Jlesiki TeOMETpUYHI Ta CWJIOBI MapaMeTpu  IIAPHKOIIIIMITHUKIB
paaianbHUX OJHOPSTHUX

D s
SR d - .
Lo
Posmipu, mm BanTaxxomigiioMHicTh, kH
Ilo3nayenHs
d D B r Cr Cor
Jlecka cepin
204 20 47 14 12,7 6,2
205 25 52 15 15 14 6,95
206 30 62 16 19,5 10
207 35 72 17 25,5 13,7
208 40 80 18 2 32 17,8
209 45 85 19 33,2 18,6
210 50 90 20 35,1 19,8
211 55 100 21 43,6 25
212 60 110 22 52 31
213 65 120 23 2,5 56 34
214 70 125 24 61,8 37,5
215 75 130 25 66,3 41
Cepeons cepis

304 20 52 15 15,9 7,8
305 25 62 17 2 22,5 11,4
306 30 72 19 28,1 14,6
307 35 80 21 33,2 18
308 40 90 23 2,5 41 22,4
309 45 100 25 52,7 30
310 50 110 27 3 61,8 36
311 55 120 29 71,5 41,5
312 60 130 31 81,9 48
313 65 140 33 35 92,3 56
314 70 150 35 104 63
315 75 160 37 112 72,5
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