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METOAMKA M PE3YAbTATbl MCCAEAOBAHMfl 
BblHOCAMBOCTM UEAbHOKATAHblX KOAËC

Pe3K)ue. Poct 3KcnAyaTaunoHHhix CKopocreH noABn*Horo cocraóa >xeAe3Hbix Aopor 
TpeSyeT noebimeHun hsas^hoctu koaoc, ncnoAb30BaHna TexHOAorwecKnx npoueccoB óOAee 
BucoKoro ypoBHHH M6M npnweHHBujMecH paHee n 06ecneMMBaBwne
yAOBAeTBopnTSAbHoe KaMecTBO. Aafi OU6HKH cymecTBymaro yposHMH TexHOAornqecKoro 
oOecneMBHMH 6uam npoBBABHU SKcnepnweHraAbrtje nccABAOBaHna bbammmmu ocïaTOMHtjx 
HanpfüKBHmi, luepoxBaTHOCTM m HaKAena noBepxHOCTn Anexa, oCoAa n cTyriHnubi 
KOAeca nocAe pacAWHux atanoB TexHOAorwecKoro npouecca nx toroTOBAema

METODYKA I REZULTATY BADAŃ ZMĘCZONYCH KÓŁ 
KOLEJOWYCH ZESTAWÓW KOŁOWYCH

Streszczenie. W pracy przedstawiono problemy dotyczące wytrzymałości zmęczeniowej 
tarczy kół kolejowych zestawów kołowych.
Jedną z metod zwiększenia ich trwałości, którą omówiono w opracowaniu, jest metoda 
optymalizacji wybranych parametrów technologicznych procesu ich wytwarzania.

Zmiana takich parametrów technologicznych, jak: naprężenia własne, chropowatość 
powierzchni i umocnienie warstwy wierzchniej dało możliwość zwiększenia wytrzymałości 
zmęczeniowej tarczy kół kolejowych o 25-30%

THE GENERAL METHOD AND RESEARCH INCREASING OF 
MONOBLOK WHEEL'S FAITGUE SAFETY

Summary. The paper describes the general method and research of increasing the monoblock 
wheel's faitigue safety.
The method of study and weel functionig guality control on base of systematic approach are offered. 
According to theory and experiments there have been suggestet new characteristics of whell.
White using then at the slage of manufacturing, fatigue safety of monoblock wheels increases 
upon 25-30%.
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Ha >K6A63Hbix Aoporax b npouecce SKcnAyaTaunu OTMeMaraTcn OTABAbHbie CAynan noaBAeHua

TpeiUHH H M3A0M0B AHCKa UeAbHOKaTaHblX K0A6C, HMeraiUMX ycTaAOCTHbld xapaTKep. 3 t h  

ABOBKTbl CBHA8T ©AbCTBylOT O B03HHKH0B8HHH B AHCK8 HanpfUKBHHfl, AOCTHTaiOlU|HX npeAeAa

b u h o c a h b o c th  waTepHaAa. 3anac b u h o c a h b o c th  [1, 2] npoBepflema no oopwyAe

n  =  CTa N /CTN 3

rA6  o afg - npeASA BbiHOCAHBOCTH AMeKa npn yCTaHOBUBLUeMCB pejKMMe Harpy>K6H M R

H 6 3 3 0 B 0 M  4MCA9 UUKAOB N = 107 -
0^)3 • 3KBHBaA6HTH08 3HaM0HH0 aMnAKTblAbl 3KCnAyaTaUH0HHblX AHHaMHM9CKHX H a n p « K 0 H H H

B AHCK8.

POCT 3KCnAyaTaUM0HHb)X CKOpOCTBfi nOABUJKHOrO COCTaSa JK8A63HbiX A o p o r  Tp86y0T

nOBUUJ8HHfl HaA9JKH0CTM K0A8C, MCn0Ab30BaHHH T8XHOAOrH48CKHX npOLlBCCOB 6OA80 BbłCOKOrO

ypOBHfl, M0U npHM0HRBUJH9Cfl paH 80 M OSeCneMUBaBUJU© yAOBA0TBOpHT0AbHO0 KaM9CTB0.

O0pMMp0BaHM9 B n0B8pXH0CTH0M CA08 AHCKa OrTTHMaAbHblX napaM8TpOB KaM0CTBa,
TaKnx KaK 0CTaT0HHbi9 Hanpa*eHHR, ui9poxoBaTOCTb crenaHb h  TAySuwa HaKAena no3SOAMT
nOBbICMTb np9A0A BblHOCAHBOCTM [3-5]. YnpaBAeHHB napaMBTpaMU KaM0CTBa nOB0pXHOCTHOro 
CAOR AHCK3 MOJKHO npOH3BOAHTb C nOMOWbK) M0XaHHM6CKOH 06pa60TKH, ncnoAb3yn
T 8XHOAOrMM0CKM8 p9rAaM0HTbl, Onp0A 0ASOWH0 paUHOHaAbHbie rpaHHUU napaM9TpOB p0>KMWa
oSpaSOTKM H HX C8H3b C yCTaAOCTaHOH npOMHOCTbIO. B03M0>KHbl H ApyTM9 nyni pBUJBHHH
3T0T0 Bonpoca.

A a h  0U9HKM c y u i9 C T B y to m e ro  yp o B H fl T 9X H O A ornM ecK oro  o S e cn eM e H u a  6 u a h  n p o B 8 A 8 H b i

3KC nepM M 9HTaAbHbl9 HCCABAOBaHHH B6AHMHHU OCTaTOMHbiX H a n p « K 8 H H H , UJ8p0X0BaT0CTH H 

H a K A 8 na  noB 9pxH O C Tn  AHCKa, o S o A a  u  C Tynnub i K 0 A 8 c a  n o c A 9  paaAHMHboc S TanoB

T8XHOAOrH48CKOTO npO U0CCa HX H3T OT 0BA6HHH. OCTaTCWHbl0 H anp fW B H M R  3aM ©pflAHCb T3K>K8 B 

K 0 A 8 c a x , H anp8C 0B aH H bix Ha ocb, m n o A  C Tanm acK O M  H a rp y 3 K 0 fl .  n p n  H 3 M epeH nn

OCTaTOHHbiX H a n p fł-  >K8HHH HCT10Ab30BaACR npHÓOp [3], paSO TaW lBHH H a OCHOB0 0L18HKH

MaTHHTHOfl npOHHUaeMOCTM H npOBOAHMOCTH M aTB pnaA a  B 3aBMCHMOCTH OT M8XaHHM9CKMX

H anpW K 0H H H , MCnbfTUBaeUblX nOB9pXHOCTblO A0T3A H  (KOABCa).

MuuABABaHHR noKa3aAn [4, 5, 6], hto cymocTByioiuafl b HacTOfmea b pb m h

T8XH0A0THR H3T0T0BA9HHR Ll8AbH0KaTaHblX K0A8C CnOCO6cTBy0T OOpMMpOBaHHtO B OCHOBHOM, 

OCTaTOMHbJX HanpfBKBHMH paCT RJK9HHR Ha 60AbW8tf MaCTH n0B8pXH0CTM AHCKa. B 30HaX,

HaH6OA09 nOABepjK9HHbfX yCTaAOCTHbIM paspyUiBHHRM, HM89T M9CT0 3HaMHT8AbHblH TpaAH9HT 

B8AHHHHU HanpTOK8XHH Ha nOB8pXHOCTH, a B H0KOTOpblX CAynafK Aa>K8 C H3 M0H0 HH8 M

3HaKa. B U9A0M AHCK H3X0AHTCR nOA BO3A0HCTBH8M 0CTaT04Hb(X HanpWKBHHH paCTfOKBHHfl 

89AHHHHOH 25 H/MM2-
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lilepoxoBaTocTb no napaMSTpy P3 Heo6pa6oTaHHofl noBepxHocTM AHCKa KOAec b npeAeAax 
150_200 mkm, crrsneHb HaKAena 2-3%.

AmCKM KOAec CKOpOCTHbDC n063A0B (3P-200), B COOTBGTCTBHM C T0XHOAOrM8M MX
n3roTOBAeHvia, noABepratOTcn oGtomkg no BceMy npoonAio, m c  npuBOAMT k AHKBHAauHH 
bcbx AemeKTOB noBepxHOCTM, t3khx KaK o6e3yrAepox<eHHOCTb, MoptuMHMCTOCTb, m.t.a., 
npncymnx b ochobhom KOAecaM c haockokohhmgckhm amckom. OAHaKO, pe>KMMbi o6pa6oTKH 
b CoAbuiMHCTBe CAynaeB - HepaunoHaAbHbi, Bu6npa»Tca Anuib a cootb8tctbmm c 
Tpe60BaHMfWM K UiepOXOBaTOCTM nOBepXHOCTM, 663 yMSTa TpeSoaaHUM K ApyrMM 
noKa3aTeABM KaMecraa. Sto npuBOAm, b yacTHocTM, k HeSAaronpumHOMy pacnpeAGAGHHto 
OCTaTOHHbOC HanpfDKGHHH B AMCK8, OTpMUaTSAbHO CKa3bBaK>W8MyCH Ha np8A8A8 BblHOCAHBOCTH 
K0A6C.

w2; x 2| w3 | x 3J w , | x j

2 3 4

W0i Xa| W7| X 7 W6 6̂ W5ł *5
8 7 e 5

W9 ł x9
9
ł v 9 Y6 YS

Bbl HOC/IMBOCTb KO/IECA

l w i  t x i

I O

PUC. 1

B  COOTB8T CTBHM C npMHHTOfl CX8M0H MCCA8A 0BaHHH [7] np8AA0JK6Ha M paCCMOTpeHa MOABAb, 
npnB8A 8HHaa na puc. t 3ia MOABAb BKAtoaaeT moasah pacMSTa: 1 - napaMSTpos
npouecca o6pa6oTKn; 2 - cmaobux ocTaTOMHboc HanproKeHMH; 3 - T8MnepaTypHbix
OCTaTOHHblX HanproK8HHH; 4 - OCTaTOHHbK HanpflJKeHMf) OT CTpyKTypHO - Oa30BblX
npeBpaiueHMH; 5 - uiepoxoBaTocTn; 6 - HaKAena; 7 - cyMMapHbix ocTaTOMHbut Hanpnx<8XHH, 
8 - HanpfweHHoro coctohhmh KOASca; 9 - Hanpax<eHMM a noeepxHOCTM ahck3, a TaioKe
0np8A 8A88T HX BAMfWMS Ha BUHOCAMBOCTb KOA8Ca. HcCASAOBaHMS no np8AA0JK8HH0M CX8M8 

no380AneT oueHMTb u orrrnMH3npoBaTb SHayeHHH 4acTHbix napaMSTpoe Harpy>K8HH0CTM KOAeca 
m T8XHOAOTHM8CKoro npouecca o6pa6oTKM ahckb c McnoAb30BaHM8M n p H H u m a  A 8KOMno3MU.nn, 
a T3KJK8 npOM3B8CTM BU6op OnTMMaAbHOTO BapMaHTa T8XHOAOTMM.
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B npouecce SKcrwyaiauMM KOAaca ociarow bie HarpwKeHMs cyMMdpysoicR c 
HanpflKSHMflMM, BOSHMKaiOlUMM OT paSOMHX Hai'pH30K. B aaBMCMMOCTM OT TOTO, ÖAaronpHsrHoe 

kam He6AaronpMarHos pacnpoA8A8HK8 ocTaTOMHboc KanpfUKeHuM aaAoxceHO npM m3totoba8hkm

KOAeca, BAKfMte m  mojkst (Am, ksk noAOKKreAbHbM, rax m orpMuareAbHUM.

npMHaran cxeua MCCA0AoeaHnn ncnoAbsyeT Tpn ochobhux Betcropa. Beicrop bxoahä 

napaMerpoa X, Beicrop ynpaBAsewnx napauerpog W  m Bwcrop buxoahux napaMerpoB Y  . 

B pa3HbtX U0A8AHX STM BOKTOpfal OTAMMafOTUM COCTäBOM BKAIOHeHKbIX ITapaM8Tp06.

Aah pasAWHtK BapMaHToe comgtshmm napausTpoB pewHwa oöpaöoTKM 6uam

onpeAeAOHU (puc. 1 - moabab 1) ochcbä» napaMarpw npouecca (KOHratcrvtie, Harpy3KM, 

TBMnepaTypu, cocraBAnouiMe emu parow ą Hanpaxcew« m a r) [8].

npM pacMsre ocTaTOMHUX HanpsKSHMS [9] onpeABAHAMCb KarpfOKaHMR o t o ía  pe3aHMą

npMAOKSHHblX K m p S A H M  M 3aAHSM nOBSpXHOCTFM MHCTpyM9HTa (MOABAb 2), a T3IOKB 
TSMneparypifcie ocTarowbia Hanpa»a*tfl (MOAOAb 3) AeacTBMe c m a q b u x  d o a b m  nepeAnevt m
aaAxeft nroapxHocTefi KHcrpyMOKra pa3AMKX0 no cerowy xapaicrepy, no pa3H0My
33BMCMT OT yCAOSMM p63aHKÍI C03AaBaBMU8 HMM OCTaTOMHUe HanpR&eHMfl MOryr
MMSTb CytU8CTB8HH0 OTAHHatOUlHBCfl BSAVT+Hy, 3H3K M TAyCMHy 3aA8raH«A Pa3A6A8HW6
A8KCTBMfl reunepaTypHoro noAs ot nep«AHeM h saAHefl noBepxHOcreCt nHcrpyuama

H8U8A8CC06pa3H0. She SaBMCMMOCTM OT TOTO, K3KMM OaKTOpOM OMO BH3B8H0, BAMSHM8 8T0 
Ha HanpfDKeHHoe cocroiMie 6yA8T o a h m m  m  t s m  *e. OcraTo***» HanpwKDHMs ot
crpyKTypHbtx h ®a3oeb¡x npœpam&vti onpaAamorca no wstoamks (S).

O61UMM nopHAOK pacsera cmaobux ocTaroHHbix HanpsKexnti CASAymuHM:

1 OnpeABAHOTcn HopwaAbHua H KacareAbHue HanpwKwsMH or AeftCTBMS c h a  pesa-»«;
2. OnpeAeAfłOTca rAaenue HanprotoHms;

3. nproapsaren ycAoene nAacrvwHocTM no TeopsM Xy8epa-Mn3eca, to ecTb; 

nAacnwecKMe AexoopMauw boshmksiot totas, kotab MKreHCMBHocTb Hanps&eHMft AocTwaeT 

aeAtMMHbi npeASAa TOKysecTM MarepMaAa npM pacrmteHMM;

4. OnpeASATioTca ocrraroMHue HanpfwreHKS s cootb«tctbmm c  TeopewoM Ts h k m  o

paarpysKe:

°C ■ °©MKT • °MCT

OMKTMBHb» HanpfDKSHKS 0«M a OnpeABASAMCb B C00TB8TCTBMM C np6An0A0?K6HM6M 06 

MAaaAbHoft ynpyrocTM uarepKaAa. M c r w a u e  Hanp»«»#» oMCT_ cooTBeTcrrayiomwe coctoshmo 

TaxyMecTM, - m  ycaobmh paaaHOTBa ynpyntx m nAacTvwecKMx AeawpuauMfl Ha rpaHsue hx 

pasABAa.
TewteparypHbie ocTaroHHue nanpn/nanvi paccMMTbsaAMCb b  C A S A y m e w  nopsAxe:
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I  OnpeASAfleTcn saKOHOMepHocTb pacnpaAeASHun reMneparypu 0 b noBepxHocTM Ayena 

no TAyduHe y npu ero oÖtomks:

nAOCTKOCTM C A B w a;

C 0, X* X ¿, X3 , X 4  d - 6e3pa3MepHaa Kos<pa>MUMenry [8,9];
a,

P e  = 1 —  - KpuropHM rteKAs, xapaKTepH3yiomM« creneHb bahhhmh pexm um x ycAoeuft 

npouecca (Va-¡) no cpaenenno c renAofflHSłMecKHMM (a - KoaeaxuMeHT

TSMDepaTypOBOAHOCTM K0A6CH0SÍ CTaAM);

a ,T  -  aa&aM M ti h  nep sA H K fi yrA U  a83bm h  H n crrpyueK ra ;

a, p,~  uAtpwHa cpeaa m paAnyc cKpyrASHwa pexcywett KpoMKn;

B = tgß, - BSAVMHwa, xapaxTepHayouiaa creneHb nAacnmecKHX AeoxjpnaUHfi naraMa (ß-j - 

yroA HaKAona ycAoenofl nAocxoern C A B ura).

2 . ¡T poB epae rcn  ycAoane BMHMKHoaaHMa TeMnepaTypHbix ocraTOMHux HanpfW ie»« lo in  > 

oT, rae o H -  HanproKeHMH, B03HKKa»awe a noBepxHCCTHOM caos npvi HarpeBawHH.

3. ripoeepneTCH ycAoawe bo3w*hob8Híw nAacTMMecKHx AeaopwauM« npn oxa3X<ashmw 

tool > 2 o r, tab 00 - Hanpa>KeHną ao3HMKaiouiMe a noeepxHocTHOM caos npw oxAaxcABHMH.

ftp n  co 6 A K )A e n « i a w  ycAOBMíi o np 8A 9A f« ioT C fl rpaH H U u p asA eA a  y n p y ra x  m 

fiA a cnw ecK M x A e o o p M a u i^ ; y CK m y 0 0 ,

4. OnpeABAHOTCfl MaKCHMaAbHwe HarpwKewtfl, BoaHMKaxsuu« np« oxAax<AeHMM oom ax

5. B 33BHCMM0CTH OT BeAMMMHbi O O m aX QnpeAeAHTCa TSM nepaTypHHS O CTaTOM rtje 

HanpraKSHHn a  le w i n o  cooT B e iC T ayo w nH  * ° P My AaM 151-

CyMMapHb» ocTarovue onp9A0ARAHCb 3,y  e6pan> *ckmm cyMUMpoaaHMeu

TSMneparypHyx « cmaobmx OCTarcwHbix Hanpfmm*a HanpnweHn or CTpyicrypHo-oaaoefafx 

rpeapauteHM He ynnruBaAH C b.

npM anaAMae utepoxoaaTocTM odpaöoTanHoü noeepxHocrvi (moabab 5) mcxoamam m  

toto, <jTo Ha oopMMpoaaHHe HspoaHocreft samhot hs toabko reoNerpHa csmsh«  cpeaa,

HO M OdbBM M CKOpOCTb nAaCTWBCKOTO A6$0pMHpO83HMH MSTaAAa, OÖyCAOBABHHblB

KOMtiAeKcoti TeMnepaiypHo-cHAoefaix *abhmh, BosHHKaxHiuix, b aoHepeaaHHH, a Taioxe 

xcdcTKOcTbn chctbmw craHOK-AeraAb. B oÖwbm cAyMae, swcara Hepoemcretl Rz 

onpeAeAHAacb no CABAyxxueil saancnMocrn:

e = ceeA r .

rAe: 9a • MaKcvwaAbHaa Teunepatypa nepBWHbix nAacrwecKHx AeoopMaun« a ycaobhc«

Rz = Rp + Rh + Rb + Rc
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ta b  R p  - TeopeTMMecKaa mam pacMeTHaa BucoTa HepoBHocTea,

R h  - npMpaiueHMe BbtcoThi hgpobhoctbH b pe3yAbTaTe ynpyroro BoccraHOBAeHMH noBenx- 

hoctm cpeaa,

R b  - npMpaiueHMe BblCOTbl HepOBHOCTBM M3-3a BMppaUMM pe*yUierO MHCTpyMSHTa,

R c  - npMpaiueHMe bu co tu  HepoBHocTea BCAeACTBMe cpe3aHMH mx BepuiMH cxoA«ueH

CTpyjKKOM.
r  AyGMHa H aK A ena  ofipaS oTaH H O M  noBepxHOCTM (m o a b a  6 ) o n p e A e A R A a c h  K aK  rA y6M H a

3aA eraH M H  nA acTM uecK oH  A eo o pM a u M M , o np eA e A H eM aa  M3 ycAOBMM paB eH C TB a a A re S p a a + e c K o H

CyMMbt HanpHJKBHOM (oSyCAOBAeHHbK CMAOBbIM orf M T e u n e p a T y p H b lM  OH B03AeMCTBMew 

MHCTpyM eHTa H a o 6 p a 6 a T u a a e w y K 3  n o B e p x H o c T ) n p e A e A y  Te K yM ec™

o t  = o h  + a c Y

A ah  oughkm  oSiuero Hanpre+ceHHoro coctohhmh KOAeca 6ua  npoM3B6AeH aHaAMTMMecKOM
paCHBT HanpfDKeHMM B KOABCaX CKOpOCTHblX nOeSAOB, MM6IOlUMX M3H0UjeHHb<M M HeM3H0lueHHblM 
06OA, AAfl pa3AMMHblX BapMaHTOB BepTMKaAbHbłX O 60K0BblX Harpy30K. PaCMeTbl
npOM3BOAMAMCb C MCn0Ab30BaHM6M M0TOA3 KOH0MHblX SAeueHTOB [10, 11, 12] .

B UMAMHApMHGCKOM CMCT6M6 K00pAMH3T p, Z, 0 np0M3B0AMA0Cb pa36M6HMe CeH6HMfl 

KOAeca Ha TpeyroAbHbie 3A8M8HTbi, onpeAeAHAMCb BeKTopu y3A0Bux nepeMeweHMH m BeKTop 

nepeM6lU6HMM B AloSoM T0MH06 3ABMeHTa. 3aT0M B COOTBeTCTBMM C COOTHOLUeHMflMM Kouim 

onpeAeAHAca BeKTop AeoopMauMM m cocTaBAfłomne T6H3opa HanpfuKeHMM.

BHeiUHMe CMAbl, npMAO*eHHbl0 K COOTBeTCTByiOLUyM y3AaM CeTKM pa3SneHMfi,

npMBOAMAMCb K 06o6lU6HHblM CMA3M B y3AaX Ha OCHOBB CTaTMMeCKOH 3KBM8aAeHTH0CTM 

M8)KAy HMMM, TO 6CTb M3 yCAOBHMfl paBeHCTBa paSOT 3aAaHHblX BH8UIHMX CMA Ha

B03M0>KHbix BapMauMHX nepeMeiueHMM, m y3AOBbix cma Ha bo3mo>khux  BapnaunRx

nepeueiuexml b y3Aax. Ha pnc. 2 npeACTaBAeno pacnpeABAeHMe paAnaAbHbix HanpfUKeHMM

b ceueHMM hoboto KOAeca npn oceBOM Harpy3Ke 212 k H.

AHaAM3 pe3yAbTaT0B pacaeTOB noKa3aA, hto npM BepTWKaAbHoa o Gokoboh

Harpy3Kax 212 m 53 kH co otb0tc tb6hho MaKCMMaAbHue 3HaaeHMH Hanpa*eHMM pacTf»KeHMa 

(ot +40 a o  +60 M ila) HafiAiOAaiOTCfl b npno6oAHoM m cpeAHMx MacTax am c k b  c 

Hapy>KHoM CTopoHbi KOAeca; HanpfUKBHMH c)KaTMH (ot -30 ao  -50 MFIa) - b 30He

nepexoAa ctyhm u u  b amck  c  BHyTpeHHGM CToponu.

OOmee HanpwKeHHoe cocToaHMe ueAbHOKaTaHHoro KOAeca onpeAeAaeTca HaAOJKeHMeM

noAH Hanpa*eHMM, B03HMKaraiuMx npM HarpyjKeHMM KOAeca Ha noAe ocTaTouHux HanproKeHMH, 

COOpMMpoBaHHOe B npouecce M3rOTOBA6HMR
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A h 3am3 noAyMeHHbix 3niop noKa3biBaer, yro HanSoAee HanpfweHHbiMM yMacrnaun 
noBepxHOCTHoro caoh KOAeca fgahotch yaacTKM amck3 b npnoGoAHoM aacTM c Hapy>KHOM 
CTopoHbi KOAeca. CpeAHfw BeAMMUHa pacTarviBaioutMX Haripa+eHHM 3Aecb cocTaBAneT ot +70 

ao +130 MITa, a b OTAeAbHux MecTax - ao +150 Mila. B npeACTyrwHoM MacTH AncKa 
Hanpa+eHufl cHMJKawTca ao +60 Mila.

C A6 A0B3T BAbHO npM UHKAMM6CK0M HarpyweHMM KOAeca B SKCriAyaTaUMU
noBepxHOCTHbiM cao« Anexa pa6oTaeT b ycAOBnax 3HaKonepeM6HHbix HanpwKexMM, npnoSoAHaa 
m npeAciynuMHaa aacTu AMCKa c BHyTpeHHe« CTopoHbi - npeAKymecTseHHo b ycAOBHax 
HanpajKeHMM c w a m« ,  a c HapywHoM CTopoxu KOAeca Ae«CTByioT b ochobhom Hanpax<eHMfl 
paCTfBKeHMH.

COOTBeTCTBeHHO, pejKMMbJ M6XaHMM0CKO« OSpaSOTKU AMCKa AOAJKHbl Bbl6npaTbCfl T3KMM 
06pa30M, LfTOCbl COOpMHpOBaHHbie MAM HanpfDKeHMH B nOBepXHOCTHOM CAOB KowneHCMpoBaAn 
AeMcTBMe HanpR+ieHMM, By3saHHbix BHewHeM Harpy3K0M npM co6ak5A6hmm TpeSoBaHM« b 
Utep0K08aT0CTM nOBepXHOCTM.

Puc. 2
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A a H  yCTaHOBABHMH CBH3M U6)KAy UOABAf*4M (pMC. 1) "peiKMMfcJ 06pa60TKM
napaMerrpu KayecTsa - ycTaAOCTHan npoł«CTb' 6uAa BbinoAHeHa oueHKa b a m h h m h pe>KnuoB 
pe3aHna k o a b c h o H c t b a h  Ha ocTaTO M Hue H a n p a « e w a  luepoKOBaTocrb, a TaK*<e rAySkny u
CTsneHb HaKAena b AaSopaTopHba ycAOBMfw. Pe3yAfeTaTU HccASAOBaHHH o6pa6oTaHbi c

HcnoAb3oeaHMeu M6T0A3 nAaHHposaHHH 3KcnepMMeHra. A a h  oubhkh bamfhmh napauBTpoB 
KanecTBa noeepMHOCTM Ha ycraAOCTHyio npcwHOCTb 6uah BunoAHeHbi ycTaAocTHue McnbrraHMH 
o6pa3uos M3 AHCKa KOAeca, uexaHM4ecKn o6pa6oTaHHux Ha pa3AWHbix pex<MMax. cDopMa 
oOpaauos - nAOCKaa. McnbrraHHa npoBOAHAMCb Ha rHApaBAwecKOM nyAbcaTope UAM-10.
K03<D®HLIM9HT aCCHMBTpMM- 0.1, 6830606 HyCAO UMKAOB HarpyMeHMR - 210®. PeayAbTaTbl
McnbrraHMH npHBSAeHbi Ha puc. 3.

o - 6ocr - +80MTla, Rz60, N - 10%
e - 6oct - ♦OOMTla. RZ40, N • 10%
a  - 6oct - łlOMfla, Rz20, N - 25%
• • 6oct ■+80Mfla, Rz20, N » 10%
A  • 6oct - łlOMfla, Rz40, N - 10%
• - 6ocr . -eOMfla, R240, N - 15%

P m c J
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AHaAH3 noAyM8HHUX kpmbux noKa3UBaeT, wo Han5oAbuiee bahhhms Ha ycTaAOCTHyio 
npoHHocTb o5pa3uoB OKasbraaeT B]epcxoBaTocTb nosepxHOCTn, a TaioKe BeAMMHHa u 3HaK 
0CT3T0MHblX HanpR>KeHOM. TaK, npH CHM>K8HMM UiepOXOBaTOCTM c Rz60 ro Rz20, npw 
Hen3M6HHbix ocTaAbHbix napaM0Tpax, nepeABA BUHocAysocTH B03pauTaeT c 275 Mila a o  

293Mria. YcTaAOCTHafl npoHHOCTb o6pa3UOB, nweBLunx b nosepxHOCTOM cAoe ocTaroHHbie 
HanpfBKeHMH pacTFDKeHMR bbawhhoń 80Mna, cocraBAaeT 285Mfla. CH*neHne BeAHHHHbi 
0CTaT0MHbix HanprctceHHH a o  +10Mna npHBOAnr u yBeAweHmo ycTaAOCTHo« npoMHOCTM 
a o  303 Mila, a npH ®opMnpoBaHMtf b noBepxHocTM o6pa3ua 0CTaT0MHbtx Hanpax<eHHii 
OKaTMH BeAbmHHOii -60Mria oHa AOCTHraeT 310Mna.

riOCAe MaTeWaTMHeCKOM OSpaSOTKH p e3 yA bT a T 0 B  3KCnepMM8HTaAbHblX MCCAQAOBaHMM 

n o A yye H y CAeAytom ne 3 a B n cn u o cT n  ycTaAOCTHOM npoMHoern o t  n apaM STpo B K a n e c T B a  

o 6pa6o TaH H o (t n o B e p xH o cm :

„  ° . ° 2  <7 OCT Rz-0'015’ n '0'02, npH a o ct> 0 ;

+0,015 -0 ,0 15 0,015

aocr Rz N , npn a o c t< 0 ;

ConocTaBAeHMe pesyAbTaTos TeopeTnqecKnx u  3KcnepMM8HTaAbHbix HcCASAOBaHHM, a 

TaKJKS oueH Ka oC m ero  HanpwKeHH oro cocTaaHMH k o a s c  CKopocTHoro noABMjKHoro co cT a sa  

n03B0AMAM yCTaHOBHTb TpeOOBaHMfl K ypOBHtO OCTaTOHHbiX HanpfDKeHW*, U18p0X0BaT0CTM M

CTeneHM HaKAena noeepxH ocTH oro c a o r  3 tm  AaHHbie npnBeA0Hu b TaO A.l

TaGAHua 1
Tpe S oB a m w  k  nap aM e ipaM  K au e cT B a  noeepxHOCTHoro caoh  

3A8M8HT0B AHCK3 noA eca no8 3A a  3P-200

YuaCTKH nOB8pXHOCTM OCTaTOHHbi© LUepoxoBaTocTb, CTeneHb
AHCKa HanpwK8HM8, Rz, MKM HaKAena,

MITa N,%

Hapy>KHaa npno6oAHaa
CTOpOHa MaCTb o t  -60 a o  -80 Rz10 10-15
KOAeca CpeAHaa uacTb OT -40 AO -60 Rz10, Rz40 10-15

ripeACTynMHHafl
HaCTb

O1̂.o<& Rz40 10-15

BHyTpen- npMoCoAHaa
HMfi CTO- HaCTh OT 0 AO -20 Rz10 10-15
poHa KO­ CpeAHaa
Aeca MaCTb o t  -30 a o  -50 Rz10, Rz40 10-15

ripeACTy HH-

H a a  MacTb OT -20 AO +20 Rz40 10-40
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C yM6TOM AaHHbix Ta6A. 1. a TaK>Ke o6u im x peayAbTaTOB 3aBncnMocTn “ycTaAocTHaR 

npoMHocTb - napaM erpu Kâ ecTBa - p e *n w y  oGpaGoTKM" nP8AA0>KBHbi pgwmmu pa3AM*«*ix 
yMacTKOB n0BePXH0CTM AMCK3 n reowerpuB p e *y iu e ro  nHcrpyMeHra. Ha a ro *  o c h o b g  

paspaCoTaHu onepaunoHnue KapTtJ T6XHOAornMecKoro npouecca OKOHMaTGAbHOM wexaHHMecKOM 

06pa60TKM AHCK3 KOAec noB3Aa 3n-200  Ha KapyceAbHbix CTaHKax. S K c n a p ^ H ra A n a a  

nposspKa noKa3aAa, V ro  ncnoAb30BaHne np0AAO*eHHhix p e *n u o e  oSecnenHBaeT BbinoAbHGHMe

TpeSoBaHHH K KaMBCTBy nOBepXHOCTHOrO CAOfl, rpHBBABHHUM B Ta5A. 1. Srnopbl HanpWKeHHM 

B nOBePXHOCTHOM CAOe SAGMeHTOB AHCKa KOA0C n083Aa 3P -200 npMBeAeHbl Ha puc. 4.

\
\ X

\

3/'

/

4- A

/1r )

( L h

((

V *
\

ł/
✓

'  /

<

VI

w
-100 -50 0 -100-50 0 *50 "50 0 ^Mflo 0 *50 0 *50 *100 -50 0

Puc 4 1 -  OT ABRCTBMH Harpy3KH; 2 H 3 OCTaTOMHbJB M CbIMMapHbie nOCAe oStohkh
no c y w B C T B y ra w B *  tg x h o a o ™ h ; 4 u 5 o c iaT O M H ue  u c y u M a p H b ie  H a n p w K e H u n  h o c a b  

oStcwkm n o  npa A A a ra oM b iM  p e * n w a u :

A H 3A H 3 puc. 4 nOKa3bBaeT, 1,70 CyMMapHbJ0 H anpfV K8H M fl B nOB0pXHOCTHOM CAO0 

(HanpfBKeHM H OT H a rp y3K H  M OCTaTOMHblB) B U6A0M COOTB8TCT6ytOT n p 0 A A O *0 H H b lM  

Tp© 60B3HM flM .

AHaAOTMMHbiH KOMnABKC paOOT 6blA BUnOAHGH AAH U6AbH0KaT3HblX KOA0C nO 03AO B  

•ABpopa’! n o  ero HToraM paspafioTaHu p8kom6ha3Uhm no  p e * n M a u  MexaHHMecKOH 

o6pa6oTKM AHCKa, oSecneMySaiomus TpeCyeMua bgamhhhu napaMeTpoB KanecTBa noBepxHocTn 

AHCK3 npOH3B0A0Ha OflUTHafl M0X3HMM0CK3fl oGpaSOTKa, a 3 3T0M  cpaBHHTGAbHbIG

yCTaAOCTHbiG HCnbiTaHMB H3TypHHX KOA0C. HcnbiraHMS npOBOAHAMCb BO BHW-0KT8 Ha 

niApaBAMMGCKOM nyAbCaTOpG. L l/X M "2 0 0 n y . KO3OOMU0HT aCCHMGTpHM • 10, C 33O B O 0 MMCAO

umcxob HarpyiKBHHR -106. ycTaAOCTHbie ncnuraH H fl noKaaaAH, hto nepeA0A bhhocamboctm 

onbTTHbK koa0c cocTOBa 410 H/mm2 4T0 Ha 25-30% Bbiuie, mgu cTaHAapTHbix.
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BblBOAbl

1. P a3pa6oT K a MBTOAHKa u  nepeAAOJKeH m s t o a  noBuujeHua ycTaAociHOM  npoMHOCTM 

ueAbHOKaTaHbix k o a b c  CKopocTHoro noABMJKHoro cocTaBa nyTeM ®opM npoBaHns Tpe6yeM bix 

n a p a M e ip o B  KaMecTBa noBepxHOCTHoro c ao h  b 3A8MeHrax KOAeca npH MexaHvmecKO# 

o6pa6oTK e.

2. ycTaHOBAeHbt TpeSoBaHna k  napaMSTpaM KaMecTBa noBepxHOCTHoro cao h  AycKOB 

KOAec CKopocTHoro noABM?KHoro cocTaBa, Ha ocHOBaHHH M ero npeAAOJKeHbi p e * n u y  nx 

MeXaHMM8CK0(t oCpaSOTKM. CpaBHHT 8AbHbJ8 HaTypHblS yCTaAOCTHbia HcnbfTaHMH U8AbH0KaTaHbJX 

KOAec n o e 3 A a  "A B p o p a n  noKa3aAM, mto BbinoAHeHMs sth x  TpeSoBaHMH oSecneMHBaeT 

noBbiujeHHe npeABAa buhocamboctm  k o a bc  a o  410 H /mm2  mto Ha 2 5 -3 0 %  Bbime, msm

CTaHAapTHbJX.
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