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KHUPULI

MammHa Ba MEXaHU3MJIAPHUHT JeTaJUIapUHU Talépianiga MeXaHUK HIIJIOB OepHill
YCYJIM 3HT KyN Kyulanwiaau. ByHuUHr acocuil cababu Tail€piiaHa€Trad JeTaulapHU
AHUKJIUTH, 1032 cu(daTh Ba YJIAPHUHT (UBHK-MEXAHUK XYCYCHSATIAPUHHM TabMUHJIAIIIA
MEXaHUK UILIOB OEpHIll alOXH1a aXxaMUsTra rajJuruiaaup. Xap Kanjaail MeXaHuK UIUIOB
Oepuin xapa€uu, Oy UKKM KaTTUK KUHCHUHT ¥3ap0 TahCUPH HATHIKACHIA aMalira OIIa/IH.
bynapuunr Oupu unuioB OepaérraH Marepuasl OVyica, MKKHHYUCH KeCyBYH acOo0amp.
Kypunu6 TypuOauku, KecyBurn ac000 TEXHOJTHUK WIUIOB OEpHIN TU3UMHUIATH aCOCHUU
TaIKWI 3TYBUMJIApJlaH Oupu XucoOaaHaau, y 6eBocuTa (poilaiv UITHU aMalira OIIupain.
[y HyKTam Ha3apJaH METal KECHIIl JACTTOXJIAPUHUHT UM YHYMJOPJIUTUA Ba UITYUHUHT
Majakacld KaHYaJIMK OKOpH OYJIMacMH MEXaHMK WIUIOB Oepull >KapaéHUHUHT
caMapaJiopJiury, KecyBYM acOOOHHMHI WII KOOWIMSATH, YHUHT aHUKJIMTA Ba cudarura
ook Oynagu.KecyBunm acOoOMapHM TEXHOJOTUK HYKTaW HazapJlaH UMl Oa)kapwuiil

XyCycHUsITATa Kapad HKKU rypyxra OyJauin MyMKUH

1) Turnu kecyBuu acoo6map;

2) abpa3uB kecyBuHn acOo01ap.

Turnu kecyBun acOo6sap y3 HaBOaTHIA YI4aMiIM MIUIOB OEpyBYM Ba JIETAIHU Tajnad
ATWIAETTaH YITYaMUHU TabMUHJIAHMaWIuTraH KecyBuM acOoOiapra OVnuHanu. bupuxum
Typ KecyBuM acOoOiiapra mapma 3€HKEp, pa3BepTKa, WYKM Ba YI4aMiIM lo3ajlap Y4YyH
CUIMpKHUIIap MUCOJ OYna onaau. Mkkuuu Typ kecyBuu acOobOiapra sca YTyBYM KECKHY,
NYHUO KEHTaUTHUPYBYM KECKWY, JIeTall CUPTHra UIUIOB OepyBuM ¢pe3a Ba 11y KaOumap
mMucon 6yna onaau. llyHu yHyTMaciauk Kepakkd, Xap KaHJal kecyBud acO00 Y3WHHUHT
F€OMETPUK Ba KOHCTPYKTUB yimyamuapra sra Oymnanau. ByHnaH Tamikapu nerasuiapra
miacTuK aedopMacus ycyiuaa HILIOB Oepullga Typiau KYpUHHIIIATH POJIMKIAp Ba
mapuanap kyjianunaau.KecyBun acoobnapaan oiiananrad xoJija MalirHa JAeTauiapy
[03aJlapura apuM XoJlapjaa KyJijga Ba acocaH MeTajl KECHIl JacTroXJapuaa ImaKi

oepunaau. KecyBun acbo06map €pnamuia Meramuiapra, €Ko4 Ba TypJid XUJ KOMIIO3UCHOH,



MaTepuajiapra IulacTMaccaiap Ba OoOIIKa Xujl Marepuaiapra HIUIOB Oepuiiaiu.
KYJUTaHUII KyJTamura Kkapad kecyBuH acOoOiap TaHjalla yJapHUHT KalCu MaTepualiiaH
Tal€praHjiurura, KOHCTPYKTHMB Ba TE€OMETPUK NapameTpiapura 3bTHOOp Oepuiiaau.
Macanan: éro4 Marepuajiyiapura UIUIOB Oepulllfa yriepojiiu acO00CO3MUK MynaTiapu
VYIA €xu Y12Anan taii€pnanrad kecyBuM ac0001aH ¢doHgamaHUIT Makcajara MyBO(HK
Oynca, mnynarigapra HOUIOB Oepulga MeTaldl acoCHJard KaTTHK KOTHIIMajap/aH
taii€pnanran T15K6 T5K10 kabu acO00co3nuk maTepuaiapjaH Tal€piaHraH KECyBUU

acO00JIapHU KYJIIaIl FOKOpU camapa Oepaiu.

"Mmna® uymkapum KoOpXoHalapuja KecyBuM acOoOmap Ba yllapHU JIOMHXajam'
danugaH unuiad YuKapuiia KyJUIaHWIaAraH KecyBYM acOOOJapHUHT TypJapH, yJIapHU
TY3WIUIY, KYJUIAaHUII KyJaMyd Xamja JIoMHUXajall acocliapyu YpraHwiaaud. Yoy
KyJutlanMmana TanabamapHu  'Matepuanmynocnuk', "MeramiapHau  KecuO — MIILIaId
acocnapu', "Metan Kecull JaCTroxXJiapu Ba yJIapHU TEXHOJOTUK co3iami’, "MaTtepuasiap
Kapmuiauru" Ba Katop dyHAaMeHTan (aniapiaH ojraH OuIMMIapura TasHraH XoJijia

(V)

Yypranunaam.

Mainna Metain getamiapu, ac0o0yiapu Ba OOIIKa KUXO03JapUHU CYIOK MeETajlaHu
dbopmanapra Kyuuir , 600CUM OCTHJa KyHHII Ba KECHO HIIJIOB OCpHII OPKAIU OJUHAIIH.
MeTtann kecuin xapa€Hu Oy , 3araToBKaJiaH KEpeKJIM Ak Ba y4amMAaru AETaTHA XOCHI
KWIKIIT YYyH KECHUIl Mynu OujlaH aXpaTHO OJIMHAIWTaH METall KaTiamuaup. Mertasmn
KECHIII TacTIa0Kd PHUBOXKIIAHUIN JTaBpUJa OJJIMK ATOB , abpa3uB OpYyCOK KaOW KECyBUU
acbo0nap €pnamuna Oaxkapuwirad. by kecyBun acO0OJapHUHT alpuMIIapy XO3UPIrH KyHJa

XaM JIeApiIu y3rapuIlcu3 KyJIaHWIHO KeIMOK/IA.

daH Ba TEXHUWKAHW acTa-CEKWH PUBOKJIAHWIIMA HATHIKACHIAa WHCOH KyJ HILJIApWHH
METayul KECHIIl JacTroxjapu sraad onau. Metanmn kecyBum acOobOmap Oy-Merant
KECYBYM JTaCTTOXHUHT OMp KHCMHU OYnuO, y KecuIl >kapaéHuaa OeBocHTa 3araToBKara

TacHp 3TUO KePAKIN ACTATHU XOCHII KUJIQIH.

Mertanuu kecu® unuioB Oepuin MamuHacoznukiaa 30% HM Talkuia KWiaad Ba

MAalIMHACO3JIMKHU PHUBOKIIAHUII CypaTura CC3uJIapiin TaCHp KWJIa/IU. MerTamn Kecuin
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xapaéHuga aepopmarcust , KaTTa TeOpaHuUIl Ba UCCUKIUK axkpanuuuiap coaup oynaau.by
dakTopmap y3 KOHYH KOujajapra o5ra. YJIapHU ypraHWil KeCHIl KapaSHWHU

YHYMJIOPJIUTUHY OIIUPHUIITa Ba capd-xapakaTJapHu KaMaUTUPUIITra UMKOH Oepajiu.

YHYMJIOpAUKHY, WIUIOB OCEpUIl aHUKJIWTHHH OIIMPUIN Ba capd-XapaxkariapHu

KaMalTUpUIN KyHuaaruiapra OOFIuK:

> Kecui sxapaénuau pusnkaBuii acociapyuHy WPraHUIIHA JaBOM STTUPHIL,

> KecyBun ac6o0nap yuyH SIHTM €MMIIUINra YUJAMIIMK , KATTUK MaTepualapHU
TOTIMIII;

> KecyBun ac600map SHIM , yHyMAOPPOK KOHCTPYKCHUSIJIAPHU SPATHLL,

> Ac600napHu sy UIUIad YMKapUIl METOMJIAPUHU KyJUlall Ba YHU CU(pATUHU
SXIINTIAIL;

> Kecum sxapaénu Ounan OOFIMK TEXHOJIOTUK >KapaHHM aBTOMATJIAIITHUPUIIHU

KEHT KyJlamja KyJuami,



HuIMHAPUK 0YMK TEIIUKJIAPra MILJIOB OepyBYM IOMAJIOK CHAMPrUYHH
XHCOO0JIAIII.

Tonmupuxk.
Mucon: IuauHApUK OYMK TEIIMKKA MWILJIOB OEpyBUM IOMAJIOK CHAUPTAYHU

1716
xucobnam. Temmk muamerpu [1=32H7(+0.021), y3ymmuru |, =500 2 ) THUUH

FIJITUPAK 3aroToBKacw mynmaT 45, MycTaxkaMIurd o, = 700MITa(—70xzcl mm?),

cupupruwiamgad  oiaauH  Temmk Jp=30H11(+10) ra mapma OwngaH TELIWIraH.

["opuzontan cugupruwiam gactroxu 7A510. Te3 anmanryBun naTpoH.
Eun.
1. CugupruunaHaaurad TeIIMK JHaMETPH YUyH KYHHUMHU aHUKIaiMU3.
A=][-/],=32-30=2mm.
2. Cuauprud THIUIAPUIATH Ky TApWIAITHA aHUKIaHMU3.
C3 (1) 231-0et. 99-kanBan. C3=0.03mm KaOys1 KHIaMHu3.
To3anoBuu TUILIAP COHUHU aHUKJTAMU3.
37=5

3. CumupruyHy TUNUIAPUHUA NPOPWIMHKU Ba yjap OpacHjard apuKyajlapHU MIaKIUHU
Outra THII OWJaH KecuO onMHaéTraH MmetautHu kecmura kapab (1) 100-xanBanman
TaHnab onamu3. Tummap opacujgard apuK4aHd MaWIOHM KyHUJard maprra xaBoO

Oepuim 3apyp.

F
L =225
Fe

K =
By spnan K=3 xaxwm koeddurcentu 6yauod (1) 233-6et 101-xaaBanaan oJuHAIH.

@6 - TUIIap ApUKYaACUHU MAMIOHU KECUMH; MM.

@e — OuTTa TUII OMJIaH KECUO OJIMHAETraH METAJUIHA KECUM MaWJOHU, MM.
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De=ny*(C3=50*0.03=1.5um 2
D6=K*De=3*1.5=4.5um?2.

100-xanBangan goriganannd @e HU KaTTa KUAMATUHU TaHaad onamus. TYFpH YU3UKIN
maKjira sra OYJraH THUII apuKYacMHU KaOyn Kujamu3. @Pe=5,8um2 Cuauprudaau
KajaMu m= (MM, apUKIaH! GyKypIUTH X=2-3MM, OPKAHTH F03aCUHU Y3YHIUTH O=3MM,

THUIIl OCTH apUKYaCHHU paaunycu p—=1.25um.

To3anoBun THIUIaPHU KalaMWHHW TO3aJIOBYM MIUIAPHU KaJaMuIra TCHI' KI/IJ'H/I6 Ka6yJ'I

kunamus. mT=mx mT=7Tmm.

4. KecyBum Ba TO3QJIOBYM THUIUIAPHU TeoMeTpuk mapamerpiapunn (1,12,16)

anabuériapaan onamms. y =15°,a =3°30 ¢, =1°

Kupunannu maiiganoBur apuKuyaHW COHUHU CUAUPTUYHU JAuaMeTpura kapad TaHiad

onammu3. (1) 334-6ert, 102-6eT; JI=32 MM yuyn h=12 Ta.

XamMma THNUIApard OJJIMHTH OypYakHM YeTJaHumH +2° KECyBYM THIILIAPIAHUTH

OpKaHTU OypyYakHU YeTIaHUIIN +30 , TO3aJIOBYM TUIIUIAPAATH YETIaHHII +15 .
5. bup BakTHU y3uaa UlIaiAUraH MakCUMal TUILJIAp COHUHU aHUKJIAiMU3.

I
z :i+1:§+1:8

™t

6. KecyBuUM THIUIAPUHHU YIYaMJIApUHU aHUKJIAWMu3. bupuHuM THUIIHU OUaMeTpu
CUIUPTUYHU OJIIUHTA WYHANTUPYBUYM KUCMHUHU JUAMETpUra TEHI KUIuO KaOym
kunamu3. AT=]1-A=32-1=30mMm. Cugupruuau Oapua Tunuiapuau nuamerpu 2*C3-ra

optub 60paau.
7. To3ayioB THIIUTAPUHU THAMETPH.

D, =D, +&=32.021—0.005=32.016.



®opmynanan [Imax- 32.021mm- unuioB 6epunaéTral TEIUKHA MaKCUMall TUaMETpH & -
CUAMPTMWIAHMILAAH CYHT TEIIWK JAMAMETPUHHM Y3TapHilld; TEHIMK JHAMETPH

KaTTajalrasia “+” UIopacyu OJIMHAIH.

8. KecyBun Tunuiap conu Kyiuaaru gpopmynia OuinaH aHUKIAHAIH.

A
Z, =—+(2+3
=35 T2

By spna A cumupruunamra kyiuirad Kyiunm. A=J1-/1,=32-30=2 mm.

Z, = 2 +2=35
2-0.03

9. TozanoBun THuIap COHMHH CHAUPIrU4YHKM AHHUKIHMK KBAJIUTCTHUIA Kapa6 TOITHO

onamu3./ kBajurerra 1'T=5-6 raua; IT=6 au kabyn KuIaMus3.

Lo (madn. 770}

ﬁl

N sum - %ﬁ _Ja@m&m
_ Jidied \\ A
Z‘ , \\\\\ >

i . | -—-l—_—-_u

A sasop
120
JY;

s J‘a g la] g
- e/ _

Pacm—12. Cuauprudyan KyHpyKk KUICMUHU YIT9aMJIapUHUA aHUKJIAI CXeMacH.

10. Cunuprudny y3yHJIUTHHH JACTaK KUICMUHU TOPETCIaH OMPUHYM THINTa4ya MaTpoOHTa
TasitHY KUCMUHM a KAJIMHJIMTUTa, MOCjlaMara, 3aroTOBKaHW Y3YHJIMK yJI4aMura acocaH

KaOyJ1 KHJIaMu3.
=1, +1, +1, +1;, +1_, .l =12000m.

I, =15a0m,1. =65mm,1,, =30mm,1; =50mm,
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Jlp-H1 aHUKJIaMU3.
JI,=120+15+65+30+50=280xm.

11. Cupupruynu Kypyk KucMuHu KoHCTpykcusicuHu ['OCT 4044-70 6yitnua kaOyn

Kiamus. 01=20mm, 0,=17mm.

d, =22 -1=21um,c =0,5mum,|l, =140mm,|, = 25mm,|, = 25mm,1, =16mm,|l; = 200m,1, = 0.3mm,
r, = Lum,a = 30°

- - . Iy . ot
™ Ly ? iy ! I;'-'T Iy f;;
iy :I '
‘Q o ™) oy — ﬂ-‘ .q—-—-—-"‘-——---
*_uj ’:I Sy >
/1l _ .950
B Y S

Pacm-13. Te3 anmammHyBYH MaTPOH YUyH CUTUPTUIHHA KYHPYK KUCMH.

OnpuHra WYHAITHUPYBYM KUCMUHU JTUAMETPUHHU 3aroTOBKAa TEIIWTHMHU JUaMETpUra
TEHT KWIMO onamMu3. 0p=24.8-yTyBUuM KOHYCHM Y3YHJUTHHH KOHCTPYKTHB
MyJioxa3ajgapra acociaHub Kadysn KHiiaMu3. T=65MM, OJANHTa HYHAITUPYBYH KUCMUHU
y3ywiuru il l1=np+25=50+25=75um. Ulynmaii kwmbO KyHpyK KUCMUHU YMYyMHUU
y3yHinrH ag=11+1 Y+l [=140+67+75=280mm.

12. Cugupruyan ymMyMuil y3yHJIUTHHU aHUKIAWMu3. Jlo=ng+an+ay+ik+in OyHAaH
10=280mMM, KeCyBYM THNOUIAPHU Y3YHIWUTH ax=3*3x=7*17=119mm, To03amoBun
TUnUIapHu  Y3YHIUTH a7=mT*37=5.6*6=33.6mn=34mum. Opkanru MHYyHAITUPYBUU

kucMuun y3ywauru (1) 238 - 6er, 105 - sxagBanman KaOyi1 KujaamMus.
o=/, H1=25mm, 13=75mm, y xonna JI(=280+119+21+34+75=499m.
JIp=500 mm xabyn KuiaMus.

13. Makcuman pyxcar stiiran kecuir kyuu ((17) 126-1276er).
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P, =981-CS/D, K,K:K,
P, =9.81-700- 0,03°%°.32.8=19.81-700-0.05-25-8 = 70000H (~7000x=c)

14. CugupruyHu KOHCTPYKCUSICUHU MYCTaXKaMJIMKKA TEKIIUPAMHU3.

ZMAX

F

> O0p 5,

CI/II(I/IpFI/I‘-IHI/I xchan KHCMH 6I/IpI/IH‘-II/I THUIITHHY BIIaJWHACHU XI/ICO6JIaHaI[I/I.

_ 7(Dy -2h)*  3.14(30-2-2.3)°

F = 296.mm°
4
oy —XaB(l)J'H/I KUCMU Al KYYJIaHHWIII.
700 6 ’
oy, = 296 = 233-10° I1a = 233MTI1a(—23,Txecl mm*)

15. Cuaupruyau acocui >JeMEHTIapura YeTJaHMUIUIApHM Ba OONIKAa TEXHUK

tanabrapuu ['OCT 9126-76 6yiinya kaOyn KuiaMus.
16. Mapxkaszuii Tetmmkinapau ['OCT 14034-74 Gyitnua 6axkapamus.

17. Cuaupruyay WOTYM YU3MACHHHM SCKU3WHU YM3aMHU3 Ba aCOCHI TEXHUK Tajabiapu

OwIaH.

12



S
S
—
<

Aonyex 07

a0 4,005
T T © IN
# “ s o RIS AR
Auvawemp syfa & SE51818(8|R|% S|8I8(8(S[S|S|S|S[S]!

1 Il

PR . S o [~ : = 3 T
Homeg 9447 N\NNI > sTsl=]x]xre[r]e s [=[2[R[R|N[RI&|R]
St

48

27 %)

27 ‘

=

\
|2
£
3. o
@ 25¢7(-5

L

ot

K7

Tuw Homepwm

Rpoguns ranudpgouux TUWANapHUHT AnameTpum
Jydved ¢ N°20 o 26 8na.

12 smpomnapasdenume,
HOM N1OPRANE MO PERYULUX J

Pacwm - 14. unuHapHUK TeMMKIApra UILIOB OepyBYH IOMAJIOK CUIUPTUY YU3MACH.

1. CuaupruyHUHT KeCyBUYM KUCMUHUHT MaTepuaiu — Te3kecap mynat P18.
2. Kyiipyk kucmuanHr Matepuanu—iynaT 40X. KecyBuu Ba opkaHTH HYHANTHPYBYU

KACMUHHUHT KaTTUKIUru — 61-66 HRC.
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HuanHAPUK 0YMK TEIIMKJIAPra UILJIOB 0epyBYU IOMAJIOK

CUAUPIrUIHH Taép.ﬂam TEXHOJIOI'HsAICH

Omnepang Onepanus JacTrox HoMu Mociaama KecyBuu YauoB aco00m
ust HOMH Ba MOJIeJIH TypH ac000
HOMepH
005 Kecknu AOpa3uB Kecul Kecknu HITanreHIUPKYIT
nactroxu M@-332
010 Tyrpunam
015 Tozanam
020 Caapka EnexTpo-cBapka
025 TepMuUK HIIUTOB
030
Mapxkasznam Maxcyc
MapKa3JIoBUU
JTACTrOX,
035 Kecknu
Tokapauk 16K20 Toxapnuk Jlroner [ITanreHuMpKymI
040 Kecknu
Toxapiuk Toxapiuk gacTroxu JIroner [IITaHreHIUpKyI
045 Kecknu
Toxapnuk Toxapiuk gacTroxu JIroner [IITaHreHIUpKyI
050 Keckuu [ITaHreHIMpPKYII
Toxapiuk 16K20 Toxapiuk JIroner
055 Keckuu [IITaHreHIUpPKYII
Toxapiuk 16K20 Toxapiuk JIroner
060 Kecknu [ TarreHIMPKYIT
Tokapauk Tokapauk gacTroxu Jroner
065 Keckuu [ITaHreHIUpPKYII
Toxapiuk 16K20 éxu 16K20 JIroner
@2 YITY Tokapauk
070 Keckuu
Toxapiuk Toxkapiuk gacTroxu JIroner [IITaHreHIUpKyII
075
Tyrpunam IIpecc
080
®pezanai ®pezanain JTroner ®pe3a

14




JaCTroxu

6H83 Ba 6622

085
®pezanain Opezanaii Jroner ®pe3a
JACTIOXHU
6H63
090
TepMuK ULI0B
095
PuxrtoBannas PuxrtoBar
100
JKunsupnai 3922 nactroxu
105
3aTouHasg 3601 mactroxu
110
Jymanox JIroner
JKUJIBUpJIAILL
115
Inurca 3B451 Ba 3452B
JKUJIBUpJIAILL
120
JKunsupnam [InurcaxunBupna
I TACTTOXH
125
Kunsupna 3601 maxcyc

aBToOMar
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