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Temoit  HacTosme  KypcoBoii  pabGoThi  siBiUsgeTcd  pa3paboTka
TEXHOJIOTHYECKOTO IIpoIiecca H3rOTOBIIEHUE CTANBHON OTIUBKH JIMTHEM B pa30BBIC
necyanble GopMbl. B manHO# paboTe MBI paccMaTpUBaEM METONMKY pa3paboTKu
TEXHOJIOI'MYECKOro Npolecca H3rOTOBICHHUA OTIMBKH.

BBenenune

KoHcTpyKkTOpCKas pa3paboTKa IMTHIX AeTalieil ABIeTCs OXHOM H3 Haubolee
TPYOHBIX 3a4ad NpPH IPOEKTHPOBAaHWH HOBOM MAIMHBI, YTO TMOATBEPXKAAET
1e1ecooOpa3sHOCTh ¥ AaXe HeOOXOOMMOCTh KOHCYJNbTAalMi# H COBMECTHBIX paboT
KOHCTPYKTOpa, JIATEHINNKAa ¥ MEXaHHKa TEXHOJIOra IPH CO3IaHHHM HOBBIX HIIH
YCOBEPIIEHCTBOBAHUS HMEIOMMXCA KOHCTPYKUHMH JHMTHIX IETANed PpasiHuIHBIX
MallliH ¥ MEXaHH3MOB. BEIOOp MpaBHIEHONW KOHCTPYKLHH JIMTOM JETAIM pellaeT
KOMIUIEKC BONPOCOB €€ TOCHEAYIOIEro M3rOTOBJIEHHS. OTO JIKOHOMHOE
pacxoJ0BaHWE MAaTEepHATOB, yMEHbIIEHHE 00beMa M YIpPOLIEHHE Oliepaiui
MEXaHHYECKOM 00pabOTKH, OYMCTKH, OTHENIKM M CBapK¥ JIMTBIX 3aroTOBOK,
JOJITOBEYHOCTH MX CIIYXKOBI, BO3MOXHOCTE IIPEMEHEHHMsI OOJlee IeIIeBLIX CIIaBOB,
00JIaJaloIUX NYUIIAMH JIATEHHBIME CBOMCTBaMH, HaKOHel, ofllee CHIKEHHE
ce0eCTOMMOCTH JINTHIX 3aT0TOBOK, OIpeJeI1eMON He TOJIBKO B MOMEHT BBHIXO/A U3
JHMTEHHOro 1ieXa, HO M B YCIIOBUAX 3KCILIyaTallHH.

Jlo6uBaThECS MOBBIMIEHUS Ka4eCTBA — 3HAYMT, YMEHBIIUTH TPYA03aTPaThl U
cbeperath MarepuaibHble pecypchl. PellleHHe 3TO# 3a1a4i JOJDKHO MATH 4epe3
TEeXHOJNOTMYHOCTh  KOHCTPYKIMH, KOO OHa  OIpefeiseT BO3MOXHOCTB
M3rOTOBJIICHHSl JIMTOM JeTaid TNPH MUHUMAIBHBIX TPYAOBBIX H MaTepHAIBHBIX
3aTparax.

KauecTBO NPOM3BOOMMOM JHTOH 3aroTOBKH ONpENE/IETCS B IEPBYIO
odepear KadecTBOM  JIUTeHHOH  (QOPMBI, KA4eCTBOM  NPUTOTOBJIEHHOIO
MEeTAJUIMYECKOr0 paciliaBa H Ka4eCTBOM 3aJIUBKH €ro B GopMy.

JIuteiiHast TEXHONOIHA MOXET ObITh pPean30BaHa Pa3MYHbIMH CIIOCOOaMH,
HO OCHOBHAsl Macca OTJIMBOK IIPOH3BOIMUTCS B Pa30OBbIX ECYaHBIX GopMax.

W3ydas 4epTex AaHHOM MHe Jetand (puc. 1), HyXHO BBIOpaTh MaTepuai, u3
KOTOPOTO €€ M3TOTOBUTH. Jljisi H3rOTOBJIEHHS KOHHYECKOTo 3y6uaToro koneca Gonpiue

BCEro moaAxoauT KayeCTBEeHHAas JICTHPOBAHHAA KOHCTPYKIIHOHHAs JuTeiiHas CTallb

mapku 40XJI T"OCT 977 — 88. OHa HMeeT BBICOKYIO IIPOYHOCTh, IPOKATMBAEMOCTh H
MU3HOCOCTOMKOCTE. OOIamaeT MeJIKO3epHUCTON CTPYKTYPOH M HH3KO#H
wiacTHaHOCTEIO. CoZlepKaHue Yrileposia U JIETHPYIOMIMX 3JIEMEHTOB IIPUBEICHO HIKE

B Tabmuue 1.



Tabmmma 1.

Mapka P
C Si Mn Cr

CTaJ| S

40XJ1 0,35-0,45 0,2-0,4 0,4-0,9 0,8-1,1 <0,04

|

Pucynok 1.
BOJIBIIMHCTBO OTJIMBOK ITOJIy4alOT JIATHEM B Pa3OBbi€ IeCUaHble (JOPMBIL.
XapakTep BHELIHETO OYEPTAHHA M KOHCTPYKLMA JMTOH NeTaaM MO/DKHBI OLITh
10 BO3MOKHOCTH MPOCTHIMH, B pe3yJIbTare MoIess H (OpMy MOXHO H3TOTOBHTH C
ONHMM pa3beMOM. UT0OB HCKIIOYNTH OChiMaHME (OPMOBOYHOM CMECH B Yyriax
GopMbl TIPM H3BJICYEHHH MOAEIH, BBINIOJHAEM PpaaMyChl CKPYIJICHMH IIpH
compsokeHnn R=8, a Tak e w1 yaoO6cTBa H3BATHA OTIMBKM Ha3Ha4acM
dopmoBounsie ykiaous! o ['OCT 3112 — 80 (tabmuua 2).
Tabmuua 2.



BricoTa IOBEpXHOCTH, MM ®opMOBOYHBIH YKIIOH
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T. x. monoxenwe OTITHBKH B ¢GopMe HODKHO ofecrneunBarh ymoOCTBO
H3TOTOBJICHHA ¥ COOPKH (POPMBEI, ITIO3TOMY PacHOIaraéM MPakTHYECKH BCIO OTIUBKY B

HIDKHEH onoke (puc.2). Boicoty onok Beibupaem mo I'OCT 2133 - 75.

PucyHok 2.

T. k. B AJaHHOM Cllydyae NPOU3BOACTBO ECAMHHYHOE, TO BBIOMpaEM Py4YHYIO

¢opmoBKy B onmokax. O6GymuioBo4HO# cMechio (Tabmuua 3) o6kiIaapBaeM MOAETb, a

OCTAJIBHOC NMPOCTPAHCTBO OINOKH 3aNI0JIHACM JeNIeBON HAMOJTHUTEIbHON CMECHIO.

Tabmma 3.
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O6mH10BOY
Had U 20,5- 02b
- < - 4 - > - - -
opmonia | 100-300 <25 | 7540 | 57T | 48| 05 | px | 100120 | 4050 | 3958
TI0 CHIPOMY

KOJIM4ecTBO CTEP/KHEH, YUACTBYIOIIMX B IPOLIECCE — 5. MEPBHIA — WA

orBepcTHA ¢ 110 MM, H YeTBIpe CTEPXKHA — I oTBepCTHi ¢ 40 MM. CTepXKHEBEIE

cMecH paboTaloT B 6oiiee TSIKEIBIX YCIOBUAX, HEKEH HGOPMOBOUHBIC, U IOJDKHBI

OTB€YATh AONOJHHUTCIIBHBIM ’I’pCGOB&HHﬂM O HENPUTaApPacMOCTH K OTJIHBKC,

IOJATIIHBOCTH, MAJIOH Ta30TBOPHOM CIOCOGHOCTH M JIETKOCTH BHIOHMBKH. 7.

Konuueckoe 3y6uaroe Koneco 63 JIMTHIX 3y0beB OTHOCHTCA K EReFheHTPYIIC

CJI0KHOCTH, T. K. IMEET OTKPBITYIO LITMHAPHIECKYIO M ApyTHe HOPMBL.

TToBepxHOCTEH, MOAIEKAIMX MEXaHHIeCKo# 00paboTke geThipe: A, b, B n I (puc.3).

oo

sl

PucyHok 3

Ha3HaumM KJIacChl TOYHOCTH M PABI MPUITYCKOB IIOBEPXHOCTEH AETAIH B
3aBHCHMOCTH OT KJIACCa CIOXHOCTH ACTAIM M PACIONOXCHHA €€ B ONIOKaX.
ITo I'OCT 26645-85 onpeaensieM AOMyCKH JIMHEHHBIX Pa3MEPOB OTIIHBKH,

W3MEHIEMBIX M HEM3MEHACMBIX MEXaHHUIECKOH 06paboTKOM.




CoriacHO THX JOMYCKOB LISl KayKI0M MOBEPXHOCTH, 00pabaThIBAEMOi

MEXaHHYeCKH, Ha3HAUYaeM OCHOBHOM MPHITYCK Ha MEXaHHYECKyI0 00paboTKy.

Tabmuua 4.
IMoBepxHOCTh, | BbIOpaHHBIH Homyck
Pan OcHoBHOU
MoJJIeXanias KJ1acc pa3MepoB
TIPUITYCKOB IIPUITYCK, MM
MeXx.00paboTke | TOYHOCTH OTJIUBOK, MM
A (160 mm) 9 3 2,4 3,5
b (160 mm) 9 4 2,4 4
B (176 mm) 9 4 2,8 4,5
I' (4110 Mm) 8 3 1,6 2,5

HasHa4yuB AOMYCKY M IPHUITYCKH, ONPEeNsieM pa3Mephl OTIHBKY Ha DHC.4.




Pucynox 4.




Pasmephl TUTEHHBIX ()OPM BBITIOJIHEHB! HA YEPTEIKE € YIECTOM JABYXIPOIICHTHOR

JIATCHHON yCaaKH.

OnpenenxeM pasMEpuI 3HAKOB CTCp)KHei;I, IJIA TOJTYUCHHAA MIOJIOCTEHN B OTJIUBKE

(puc. 5).

PucyHok 5.

B HanieM caydae Ba BHAa CTEP)KHEH, Pa3sMephl KOTOPBIX IIPE/ICTABIICHBI B

Tabmune 5.
Tabmmua 3.
¢, MM S1 S2 h L
38,4 0,8 1,2 35 50
103 1,6 2,0 20 110




PacueT TUTHUKOBOM CHCTEMBI
JI1s [aHHO#M OTJIMBKH MbI BHIOHDaeM JIUTHAKOBYIO CHCTEMY, COCTOAIIYIO U3
JIHTHUKOBOH yam (1), cTosika (2), TUTHAKOBOIO XO/Ia (KO/UIEKTOpa, 3), a MeTall B

¢dopmy OyzeT MoAaBaThCs YEPe3 Ba MUTATEILA (4) (puc. 6).

PucyHoxk 6.
CyMMapHas IIOap NONEPEYHOTO CEYEHHUs ITUTATENEN ONPEACIACTCA [0
dbopmyIe:
M

F.n= R
Z "y xTx puxNJ2gxH,

M - Macca OTJIMBKH C BHIIIOPAMH,

rac

¥ - IDIOTHOCTH JKHIKOTO METaJlIa,

4 - K03 (HUIMEHT Pacxoa IMTHUKOBOH CUCTEMBI, YYHTBIBAs [OTCPH HANOPA

JKAIKOTO MeTajlla IPA €ro IBHKCHHH B JUTHHUKOBBIX KaHAJIAX,



T - BpeMsi 3all0THEHHS (OPMEI METAJLIOM,

g — YCKOpEHHE CHJIBI TSKECTH,

H, - pacdeTHbIH HANOp XHAKOrO MeTaJlIA IIPH 3a/IMBKe (bOpMBI.

OmnpeeiiM Maccy OTIIMBKH C BBITOPAMHU:

M = 1,3 x Momausxu , TOE

M omausku - Macca OTIIMBKH, C y4€TOM NPUITYCKOB Ha MEXaHUIECKYIO
006paboTKy H TEXHOIOTHYECKAX MPUITYCKOB.

Momausxu=M |+ M, -4 M, ,p + M;;

2 2
M = 2 _7xda | p= 22050 167,5x 7,83 x( 0,227 - 0,105%) =
4 4 4

=38, 5 Kt}

M,=Zx b x px(0,397-0,227) = 3’;4 % 32 x 7,83 x (0,392-0,222) =20, 4 kr;

wxd?

2
M4'0TB.:4X xhxp=4x yj{f—’Oﬂ—x32x7’ 83= 1,256 kr;

M3=-Z—x h x p x (0,597%-0,39%) =i‘1{1 x68,5 x7,83 x(0,6137- 0,42%)=85 kr;

M omausxu =38, 5 +20,4-1,256 + 85 ~ 152,7 kr.

ITpu pacdeTe JIUTHAKOBBIX CHCTEM JUIsl CTAIIBHBIX OJIMBOK, BPEMs] 3alIOJTHEHHS
(GOpMBI METAIIIOM OIIpeIeNeTCs O popMyIre:

r =8 x YtxM ,roe

S — K03 HUIMEHT TPOAOIDKUTENIFHOCTY 3aIMBKH,

t — XapaKTepHas TOJILIMHA CTEHKH OTIMBKH.

r =1,5% 360x152,7 = 31,5, (c).

PacyeTHblil Harop xuakoro Meraiuia H, onpenensiercss o ¢gopmyne:

h2

HP =HCT - H
o1

, TIe

H_, - BBICOTa CTOsIKA HaJl MATATEIEM,

h — BpIcOTa OTJIMBKH BBIIIIEC MECTa NOABOAA METalJIa (BI:ICOTa OTJIUBKH HAJ

[IATATENEM),

H,,, - 00mas BpICOTa OTIUBKH.

10



30°

x187

H, =150 -

=150 -2, 4 = 147, 6 (Mm).

CYMMapHaSI II0IAAb IMOMEPEYHOI0 CEYCHUS UTaTenen paBHa:

S Fp = 152,713 = 758 (Mm?).
Tx107 x 31,5x 0,7 x /2% 9,8x 10° x 147,6

CoOOTHOIIEHHE IUIOMA/Iel MOoNepeYHbIX CeUYeHHH BCEX JIEMEHTOB JINTHAKOBOH
CHCTEMBI:

> Fuy i Fuy:Fp =1 L1012 roe

F,, - IJIOmajs CedeHns IMTHAKOBOTO X0/1a (KOJUIEKTOpa),

F ., - IJIOmagb CEeYCHHS CTOSKA.

F,, =758 x1,1=2834 (Mmm?),

F. =827 x1,2=909,6 (Mm?).

T.K. MBI BEIOpaNH Ba OUTATENS, TO IUIOMAb CEYEHHs] ONHOTO U3 HUX

ompexgensercs 1o Gopmyne:

758

MBI MOXeM HaliTH JuaMeTp cTosKa o Gopmye:

/4

CeueHure KOJUIEKTOPA HPEACTaBIAET COOOM TPANEHIO BEICOTOH 22 MM,
OCHOBAHHs KOTOpO#i paBHEI 44 MM U 34 MM.

[TonmydaeM pasMephl TpaleluuAaTbHBIX TUTaTeNeH, BEICOTOM 15 MM 1
OCHOBaHHSMH, PaBHBIMHU 22 MM # 30 MM.

Brinops! (B KOJIMYECTBE ABYX HITYK), TpeIHa3HaYeHHbIE I BHIBOAA Ta30B U3
TIOJIOCTH (POPMBI TIPH 3/IMBKE, CTABUM Ha CaMble BRICOKHE TOYKH OTIHBKH. CedeHune
BBINIOPA B OCHOBAHMHU IPHHMMAaeM paBHbIM 20 MM.

K NOSCHUTEJIbHOM 3amMCKe MPHIIAraloTes YepTe KOHHIECKoro 3yG4aroro

xoseca (opmar A3) U YepTex NEMEHTOB TMTeHHON HOPMBI H OTIHBKH (bopmaTA2).

11
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