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JIABOPATOPHA POBOTA Ne 1

Bueuenns YMO6HUX RO3HAYUEHD 6 KIHEMAMUYHUX CXEMAX MAULUH

Merta poboTu:

BuBunTH yMOBHI M03HaUYEHHSI 1 BUKOPUCTOBYBATH X MPHU ONPAIIOBaHHI Kypcy OyAiBeTbHUX
MaIlyH.

1. Iepenaui GdpUKIIAHI:

1. - MWIHIPAYIHUM

U pOJIMKaMU;

'
2. - KOHIYHUMH
POJIUKAMHU;

m—t X

3. t } - (pukmiiHul

l BapiaTop.
-

2. I[1nockum mmacom:

4. 1 | - BIJIKpUTI,
S. n b - BIIKpHTI 3
i _‘_!_ e HATSKHUM
POITUKOM;
6. - TepexpecHi;
7. y -  KJIMHOBHUIHUM

@&

3. Ilepemaui 3y0Ouacri:
3













10.

11.

12.

13.

14.

15.

16.

UTIHIPUYHI
13 30BHIIITHIM
3a4eIICHHSIM
(6e3
YTOYHCHHS
THUITY 3YyOIliB);

3 PSAMUMU
3yOIsIMU;

3 KOCUMH
3yOIsIMU;

3 IIEBPOHHUMU
3yOIsIMU;

3 BHYTpIIIHIM
3a4eIUICHHSIM;

KOHIYHI 3
PSIMUAMH,
KOCHMHU Ta
KPYTOBUMH
3yO1IsIMH;

KOHI4HI1 6€3
YTOYHEHHS
TUITY 3yOLiB;

TE caMe;

4yepB'sauHa
nepeaaya 3
TIHIPUIHAM
YEPB'AKOM;



17. -

4, 3'enHa”ys IeTalIeH 3 BAJIOM

18. ] -

19 mm— -

20..'.. "E -

5. IligMIMIHUKHA:

KOB3aHHSI

21. — -
(O S hmmmnts to p——
22. D -
(-
23. [ -
|

JIAHIIOTOBA
nepenavya
(6e3
YTOYHCHHS
THUITY
JIQHITIOTA).

BiJIbHE TIPU
oOepraHHi;

pyxome 0e3
obepTaHHS,

rIIyxe.

panianbHUul;

pamianbHUAN

CaMOBCTaHOB -

HUIA;

pamianbHO-
YIOPHHN

OJTHOCTOPOH -
Hil;



217. :ﬂ

28. (T

Kouenus
29. [e]
[o)
30 =
=

panaianbHO-
YIOPHUU
JIBOCTOPOHHIH;

YIOPHUU
OJIHOCTOPOH -
Hill KIHIIEBUI;

YIIOPHUU
OJHOCTOPOH -
Hil
MPOMIKHUH;

YIIOpPHHN
JIBOCTOPOHHIM
KIHIIEBHIL;

YIOPHHN
JIBOCTOPOHHIN
MIPOMIKHUH.

M AIIATTHUK
KOYEHHS
pamianbHu
HIapUKOBUH;

M AIIATTHUK
KOYEHHS

pagianbHUN
POJIMKOBUI;



31.

32.

33.

34.

35.

36.

37.

&9

9

NN
7

N/ 4

)

M AIIATTHUK
KOYEHHS
pagianbHUN
IAPUKOBUI
CaMOBCTAHOB -
HUM;

M IIAITHUK
KOYEHHS
pagianbHUR
POJIMKOBUI
CaMOBCTaHOBH
Wi,

HIIIITUITHAK
KOUYEHHS
pamianbHO-
YIIOPHUU
OJIHOCTOPOHHI
W IApUKOBUM;
HIIIITUITHAK
KOUYEHHS
pamianbHO-
YIOPHUU
IMOBIMHUHN
LIaPUKOBUH;

M IIATTHUK
KOYEHHS
pagianbHO-
YIOPHUU
POJINKOBUI;

M AIIATTHUK
KOUCHHS
pamianbHO-
YIOPHUH
POJTMKOBUI
JIBOCTOPOHHIH;

M AIIATTHUK
KOYEHHS
YIIOpPHUH
OJVHAPHUI;



38.

39.

40.

41.

42.

43.

44,

45.

46.

0} '
(il

6. Mydrtu g 3'e1HaHHS BAIIB.

MIAIANTHUK
KOYCHHS

NPOMIKHUH
IAPUKOBUI;

M IIAITHUK
KOYEHHS
[MOJABIMHUN
POMIKHUH;

YIIOPHUN
POJIMKOBUI;

YIIOPHUU
POJIMKOBUI
MIPOMDKHHIA.

riyxa;

riyxa i3
3aII001KHUKOM
B1JI TIEpEBaH -
Ta)XCHb;

CJ1aCTH4YHa,

HIapHipHa;

TEIECKOMIYHA;



47.

48.

49.

50.

51,

52,

53.

54,

i3

0
(VS

E{:’l

10

IIj1aBaro4a,

3y0yJacTa;

3aMo01KHa;

KyJIauKOBa
OJTHOCTOPO -
HHS;

KyJIaduKOBa
ABOCTOPOHHA,

KOHYCHA
OJTHOCTOPO -
HHS;

KOHYCHa
JABOCTOPOHHA,

IUCKOBa
OJTHOCTOPO -
HHS,



55.

i

56. _-ﬂ

57. ‘ﬂ

b

59. ‘L
X

60.

a0

61.

-

- JHUCKOBa
ABOCTOPOHHA,

- JIHNCKOBa 3
KOJIOJKAMU,

-  JHACKOBa 3
PO3KUMHUM
KUIBIIEM.

7. anpma

- KOHYCHI;

- CTpIYKOBI;

- JIACKOBI,

-  KOJIOJKOBI.
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JJABOPATOPHA POBOTA Ne 2

Busnauenna mexniunux nokasnuKie Mexaniunozo peoykmopa

ot

1 - Begyuwmii Bax; 2 - NpOMiKHUH Bajl; 3 - BEJICHUI Bal;
4 - MiIMUITHUAKY; 5 - KOPITYC.

PospaxyHku
1. Po3paxyHOKk mapaMeTpiB BEICHOTO KOJieca 3 YUCIOM 3YOLIiB.
t
Monynb 3auenyieHHss My= 2 =
T

JiaMeTp AUTUIBHOTO Kolla 4y =Mp - Z4 =

JiaMeTp KoJyia BiaauH Jy, =My -(Z4 —2,5)=

JiaMeTp Kosia BUCTYMIB [y = My(Zg +2) =

BHCOTA rOJIOBKH 3y0a hy =my =

BUCOTA HiXKKHM 3y0a hy =1.25m) =

Bucorazyba H, =h,+hy =

2. Po3zpaxyHOK niaMeTpiB KiJ IHIIMX KOJIIC.
b

Monynb 3a4eIUIeHHs BEAY4Ol Tapu ml - =

JiaMeTp AUTMIBHOTO KOJia Bey4oro Kojeca [y =my-Z1 =
HEePUIOro MPOMDKHOTO Koneca /f[ry =My -2y =

JIPYTOro MpoMiKHOTO Koseca /{39 =My - Z3 =

MDXKIIEHTPOBA BIZICTAHb A — A+ /1 I 3+ s _
2 2

3. Po3paxyHOK MOTY)XHOCTI Ha Bely4OMY Bally peIyKTopa.
Jnst po3paxyHKy 1aHO:

HOTYXXHICTh Ha BeZieHOMY Balty Np = 6xBm;
00.

gacToTa o0epTaHHs BeZeHOTo Bayia Ny = 30

xeun.
KKJI omniei 3yduaroi mapu 1, =0,97 ;

KK]I ogHOTO mMigmunmHuKa Ko4eHHs 1, = 0,98 ;
KOC(QIIIEHT 3aJIC)KHUIN BiJI KOJIOBOT IIBUIKOCTI, TOYHOCTI BUTOTOBJICHHS Tepenavi 0 =1,3.
Ha ocnoBi nux nanux 3aransauii KK/ nepenaui:

n=n“n"=
3 n

OTxe, NOTY)XHICTh Ha BEAYy4OMY Bally peLyKTopa:

12



4. Po3paxyHOK 3arajbHOI0 IEpeAaTOYHOI0 YUCIIa peayKTopa:

Ny =N, -8

i = Zy-Zy _
Z,-Z,
5. Ywucno o6epTiB BeAy4oro Baja:
np=ny- i=
6. KpyrHuit MOMEHT Ha Bey4OMYy Baiy:
N
My =95500-_1 =
ng
Ne Oxn. BuMi- | Kiabkicrs .
INoka3Hnku Cumsoil Ipumitkn
3/n PIOBaHHS OJMHUIIb
1. Yucno  cTymneHiB IIT.
peaykropa
2. HiameTpu
IUIHABHUX KiJT ﬂ()
Ao "
MM
9
MM
30 .
Hyo
3. Tumnu mnoHox
4. Yucno 3yO1iB Z
KoJIeC
7 1 IIT.
Z2 IIT.
23 IIT.
IIT.
Zy
5. Hiamerpwu BaiB:
BEAy4Oro ,ZZ 1 MM
MIPOMI>KHOTO ,ZZ 2 MM
BEJIEHOTO ﬂB MM
6. MixueHTpoBa A MM
BiJICTaHbL
KK/I nepenaui n %
[ToryxHicTh  Ha N 1 KsT
BEAy4OMYy Baily
9. KinbkicTs 06eptiB
BEIy4Oro BaJjia Ny 00./XBHIL
10. Kpyrauii MoMeHT
Ha Bely4OMY BaJly M H.m.

13
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JJABOPATOPHA POBOTA Ne 3

Busnauenna Kkymie nioiiomy pizo0 ma 3ycunia Ha pyKoamuyi 26UHM06020 MEXHIYHO20 0OMKpama
Mera poboTH:

BHMBYCHHA 6y,I[OBI/I Ta TEXHIYHHUX XapaKTEPHUCTHUK 'BUHTOBOI'O TEJIECKOIIYHOI0 JAOMKpara.

JIOMKpaTH - BaHTaXOMIAWOMHI MPHUCTPOI AJIS MEPEeMIlICHHs BaHTaXy Ha HE3HAUYHY
BIJICTAaHb.

Sk camocriiiHe 00JIalHaHHS JTOMKpPATH BUKOPHUCTOBYIOTh Y OYAIBHUIITBI HA MOHTaXHUX 1

PEMOHTHHX poOOTax, AJIS IEPEMILIICHHS Ta BUBIPKU KOHCTPYKIIiH MPH 1X YCTAaHOBJIEHHI Ta iH.

g o

A . | IR
4’

T
T

!

A

Puc. 1 - Cxema nomkpara
1 - cronop; 2 - koprryc; 3 - 3acK0YKa; 4 - XparoBe KOJeco;

5 - raiika; 6 - TBUHT 30BHINIHIN; 7 - pyKOSTKA; 8 - OTIOpHA roJI0BKA; 9 - TBUHT BHYTPIIIHIMN.

Pospaxynku
1. Cepenniii niameTp rBUHTOBOI pi3bOH, MM:
BHYTPIIIHBOTO TBUHTA O, =

30BHIITHBOTO 'BUHTA O, =
2. Kyru nigitomy cepeiHb0O1 TBUHTOBO] JIiHII:
: h
BHYTPILIHBOIO TBUHTA O, = arctg —=
- dg

. h
30BHIIIHBOTO TBUHTA O, = arctg —2

7 -d,
3. 3ycwis Ha pyKOSTII IOMKpaTa

[Tpu 3aganomy koedimieHTi TepTs rBUHTA B raifmi ¢ =0,1 kyt Tepts Oyne

p=arctgp =
JIoBKMHA PYKOSTKH 32 yMOBOW [ = /.
Tomy 3ycuiuis Ha KiHIlI PYKOSITKH CKJIAJIAE:

P:zg'[d:% -tg(OL3 +(P)+ dg tg(ae +(P)] :
-0

14



4. KK]I nomkpara:

[Tpu 3ananiii BanTaxxkomigioMuocti qomkpara KK/ BusHagaeTbes sk

OnepykaHni nani 3agectu 10 Tab. 1.

n

_Q-(h,+h) _

321 -0

IMoka3znuku

CumBoJI

On. BuMi-
pIOBaHHS

KiabkicTh
OTHHHUIL

pumitku

BaytpimHiit
TBHHT:

30BHIIIHIN
niamerp

o

MM

BHYTPIIIHII
JiameTp

o
=
Q

MM

cepenHiit niamMeTp

MM

mIar pizsom

o | o
5

=)

MM

HaIpsIM pi3pon

30BHIIIHI 'BUHT:

30BHINIHII
JiameTp

wQ_
@Q

BHYTPIlTHIN
niameTp

o
[
5

MM

cepenHiit JiameTp

MM

nrar pizsou

0 | Q
W

W

MM

HampsM pizsou

Kyt Teprs reunta
B raiui

S

Kyt
pi3s0u

nigiomy

BHYTPILIHEOTO
TBUHTA

30BHINIHLOTO
BUHTA

3ycuns Ha
PYKOSITII

KK/ nomkpata

%
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JIABOPATOPHA POBOTA Ne 4

Buznauennsa eanmasiconioiiomuocmi 2iopasniunozo 0OMKpama

&
C——T—1

13 <7

T

|
|
h

Puc. 1 - Cxema nmomkpara

1 - poGounii uIiHAp; 2 - KOpIyc; 3 - migiiMaIbHUN MOpIIeHb; 4 - 3MUBHUM KpaH; 5, 10 -
HATHITATBbHUN 1 BCMOKTYBalbHUU Kiamanw, 6 - HACOCHWM WWIIHAP, / - HACOCHUU
TUTYHXKep; 8 - ABOTUICUNI BaXKiJIb; 9 - MICTKICTB JUIsl poO0YOT piIUHH.

Po3paxyHku
1. BanTtaxxomi1iOMHICTh JOMKpaTa.

Jns po3paxyHKy 1aHO:
NOBXUHA PYKOSATKH R = 1000mm,
3ycwuIg Ha Kinni pykositku K =300H ,
KK/ mexanizmy n =0,8.

ToMy BaHTaXOIT THOMHICTh TOMKparta Oy/e:

P.J7°-Rm
Q = 2— =
de-r
2. Po3paxyHOK HIBHJKOCTI MiAHOMY BaHTaXYy.

Jano:

KinbKicTh MOABIMHUX Ka4yaHb PYKOSITKH HACOCY 33 XBHJIUHY N =25.

Koeoinient momaui macna K =0,9.

3 ypaxyBaHHSIM LIUX JJaHUX IMIBUIKICTh MIAHOMY BaHTaXy CKJIAJIaE:
2

d
V=S-n- — K =
A
3. PozpaxyHOK wacy migiioMy BaHTaxXYy:
H
t p— P —
V
4. IlepenaTouyHe 4yuCIO TOMKpaTa:
2
s=A" R_
d2 r

16



Onep>kaHni nani 3agectu 10 Tabm. 1.

Tabmums 1
Ne oxa3nuk Cumsou On. pumi- |- Kixpkicts, Hpumitku
3/l pPIOBaHHS OIMHMIIb
1. JiameTp mopIuHs ﬂ MM
2. Xin mopiuss H MM
3. Hiametp d MM
TUTyH)Kepa
4. Xin miyHxepa S MM
JomxuHa Maioro
ieya pyKOSITKH r MM
6. JloBxxuHa
BEJIMKOr0  Iuieda R MM
PYKOSITKA
7. 3ycuuisa Ha P H
pyKosITLi
8. 30BHiLIHI it d MM
JliaMeTp TBUHTA 3
9. BuyTpimHi d MM
JliaMeTp TBUHTA 8
10. CepenHiii giametp d 1 MM
IBHUHTA
11. | Kpok pizpou t 1 MM
IBHUHTA
12. | BautaxormigiioMH Q KH
iCTh JOMKpaTa
13. IIBuaKicTs \V MM
oMy c
14. | Yac nigitomy t C
15. | 3aranbHe
nepeaaTo4YHe i
YHCIIO
JABOPATOPHA POBOTA Ne5

«BHU3HAYCHHSA eKCILIyaTALIHUX XapaKTePUCTHK BiOpaTopiB
JJISl YIIIJIbHEHHS 0€TOHHOI cyMillby

Jns  poOOTM BUKOPUCTOBYIOTH JIBa THUNM MPOMHUCIOBHX  BIOpaTOpiB:
MOBEPXHEBUI €IEKTPUYHHUIA 1 TIIMOMHHUN 3 BUHOCHUM EJIEKTPOABUTYHOM. IX cxemu
nokasasi Ha puc. 1, 2,

3aséoanna:

1. O3HalloOMUTHCS 3 KOHCTPYKIIIEIO TMMOBEPXHEBOTO BiOpaTtopa. 3amucaTé MOTo

Bary, MOTY>KHICTb €JIEKTPOJABUTYHA, KyTOBY IIBHJAKICTH 1 HAIIPYTY.

2. YCTaHOBHUTH OPI€EHTOBHO, LUISIXOM 3aMipy Baru jae0anaHcy, 3aMipsiTH HOro
€KCLEHTPULIUTET.

17



3. 3polutu po3paxyHKHU:
a) 30yprorouoi cum Bibparopa, kH.
F =2mw’R =,

ne F —30yproroua cuna Biopatopa, kH;
m — Bara nebanancy, kH;
W — KyTOBa MIBUAKICTh OO€pTaHHs, paji/c;
R — ekcLieHTpUIUTET AeOaTaHCy, MM.

0) aMIUTITYyI1 KOJIMBAHHS, MM:

1e A — aMIUTiTy/1a KOJIMBaHHS BiOparopa, kH;
m — Bara nebanancy, kH;
M, — Bara BiOpyrO4MX 4acTUH BiOparopa, kH;
R — excueHTpUIIMTET 1eOaIaHCy, MM.

4. TlpuitHsBIIH PO3Mip PoGoUOro Maiianunka Bibparopa I M°, rnbumHy
yiuibHeHHs 0,3 M, yac nepecTaHoBKM BiOpaTopa 7 ¢ 1 Koe(illieHT 3’ €THaHHS
0,75, po3paxyBaTu TEXHIYHY POIYKTUBHICTh IOBEPXHEBOIO BiOpaTopa,
M>/rox:

_ph %% 0,75 ,
mex. 0 tl + t2

nie I1,ex — TeXHiUHA IPOIYKTHBHICTH BIGpaTOpa, M /IO,
P — po3mip po6o4oro MaiiTaHInKa, M°;
ho — rMOMHA yIIIIbHEHHS, M;
t; — ontumanbsHuK yac Bibparii (6epemo 30 ¢)
t, — "yac rmepecTaHOBKH BiOpaTopa.

Po3paxyHku 1 3aMipu 3alMcaTH 10 KypHaIy.

5. OgsHaifoMuTHCS 3 KOHCTPYKIIE€IO T[JIAHETAPHUX MEXaHI3MIB  BiOpaiii
IIMOMHHOTO BiOpaTopa 3 BAHOCHUM €JIEKTPUYHUM JBUTYHOM.

6. JocmimuTu 3aleXHICTP YHUCIA KOJMBAaHb HAKOHEYHHKA BIOpaTtopa BiJ
PI3HUIIL J1aMeTpiB OIryHKa 1 61roBoi TOP1KKH 3a TAKUMH YMOBaAMH:

KyTOBa MIBUJIKICTh JIBUTYHA - 2900 006/xB.,

18



niaMeTp OIryHKa - 25 MM,
niameTp OIroBOi TOPIKKH - 28,31,37,41 mm
(oOKkaTKa 30BHIIITHS)

7. Te ) BUKOHATHU ISl MEXaHI3MY 3 BHYTPIIIHBOIO 0OKATKOIO, 3MIHUBIITH
pO3MipH OIryHKA 1 JIOPIKKH.

Yuco koJiMBaHb HAKOHEYHHUKA PO3PAaXOBYBATH 32 (POPMYIIOI0, KOJI./XB.

ne N — 4ncio konMBaHb HAKOHEYHHKA BIOpaTopa 3a XBUINHY;
Rs — paniyc OiryHka, Mmwm;
Ry — paaiyc 61roBoi TOpPLKKH, MM;
N —yucao 00epTiB Basia OiryHka, oo/c.

[Toxa3HUKH PO3PAXYHKIB 1 3aMIpH 3aIIUCATH J10 )KypHAIY.

19



Puc. 1 — Cxema noBepxHeBOro Bidparopa:

1- enexTpoaABUTYH; 2 — nebalaHCcH; 3 — TJIOIIAJIKA;
4 — xoprmyc; 5 — eneKkTpoKadenb

20



Puc. 2 — Cxema rimOunHOTO BiOpaTopa 3 BAHOCHUM €JIEKTPUYHUM JABUTYHOM:
1 — enexkTpoABUTYH; 2 — MYJBTUILIIKATOP; 3 — BUMUKAY; 4 — THYYKH Ba; 5 —

CTepKeHb; 6 — 3aMOK; 7 — OITYHOK; 8 — IMUHJEIb; 9 — THyuka mydTa; 10 — Bair; 11 —
OiroBa J0pixKKa

a — MJIaHETApPHUM MEXaHi3M 13 30BHIITHHOI0 00KATKO¥O;
0 — TuTaHeTapHUN MEXaH13M 13 BHYTPIITHBOIO 0OKATKOIO

21



KypHau 3anucy pe3y/jbTaTiB BUMIPY i pO3paxyHKIiB

Jﬁ[ IHoka3unku On. Bumipy | Kuibkicts | IlpumiTku
1 Bara nmoBepxHeBoro BidpaTopa kH
2 [ToTy>XHICTb €JEeKTPOABUTYHA kBT
3 | Yucno o6epriB enekTponBuryHa | xB.”, 06/XB.
4 Hanpyra crpymy B
5 Bara nebanancy KH.
6 Excuentpunurer aedanancy MM
7 30yprorouu cuia BiOpaiiii KH.
8 AMIuTiTY1a KOJIMBaHb MM
9 | IIpoayKTHBHICTH MOBEPXHEBOTO M>/4
BiOpaTopa
10 Hucno KoJIMBaHb 28 MM
HaKOHEYHWKa TauOuHHOrO | 31 MM
BiOpaTopa Mpu 30BHINIHBOI | 37 MM
oOkartiii 3 niameTpoM 6irosoi | 41 MM
JTOP1KKHU
11 Uucno KoJIMBaHb 28 MM
HaKOHEeYHHWKa riamouaaoro | 31 MM
BiOpaTopa nmpu BHYTPIIHBOT | 37 MM
oOkari i nlamertpi Oirynka | 41 MM

Ha ocHOBI1 po3paxyHKOBHUX JJaHUX MOOY1yBaTh Irpadik 3aJIeKHOCT]I YaCTOTH KOJIMBaHb

HaKOHEYHHMKa BIOpaTopa Bij PI3HMIII 11aMeTpIB OIFyHKa 1 OIrOBO1 JOPIKKHU.
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