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COCTOffHHE TIPOBAEMbl HAAEJKHOCTH H AOAI OBEHHOCTH
^CEAE3HOAOPO>KHbIX KOAEC

PesiOM e. B c T a ra  npeftCTaBAeHO 3HaHeHne k o acc  *eA e3H O A op*H oro 
rp a s c n o p T a  aa*  H apoA aoro  xo3»ftcTBa. B c b h sh  c i io c to h r ł im  poeroM  
CKOpoCTH ABHJReHHS H HdrpySKH Ha OCB yBeAHHHAaCh EeAHHHHa 
aeH CnpaaH ŁK  k o a c c h łc c  n a p . n p ąącraB A eH o  coorB om esnae nospeacĄ eH H t a a  
nocAeĄHHe  25 AeT a  ochobhm ®  HanpsAeBHK a  MeroĄH noBwmeHHH 
pa6oTOcnoco6HOCTK 3AeM6HTOB n a p u  c h c tc m h  KOAeco-peAbc,

STAN AKTUALNY TRWAŁOŚCI I NIEZAWODNOŚCI KÓŁ KOLEJOWYCH 
ZESTAWÓW KOŁOWYCH

Streszczenie. W artykule omówiono znaczenie kół kolejowych zestawów kołwych dla 
gospodarki kraju. W związku ze wzrostem prędkości i obciążeń na oś zwiększyła się ilość 
niesprawnych zestawów kołowych. Pokazano tendencję zmian różnych defektów kół 
kolejowych zestawów kołowych w  okresie ostatnich 20 lat. Omówiono podstawowe 
kierunki i metody zwiększenia trwałości kół kolejowych zestawów kołowych.

THE PRESENT' OF THE DURABILITY AND RELIABILITY OF RAILWAY 
WHEELSETS WHEELS

Summary. The importance of the railway wheelset wheels for the country 
economy has been described in the paper. While the speed and axle load are 
being steadily increased, the number of out-of-repair wheelsets goes up. The 
trends and drifts in diverse rail wheelset wheels damages for the last twenty years 
have been shown. The fundamental ways and methods of increasing the rail 
wheelset wheels durability have been discussed.

1. BHAbi 0T K A 30B  H CTATHCTHHECKHE AAHHblE FIO AEOEKTAM  
KOAEC

JKeAe3HOAopojKHue KOAeca, cocpeAOTauHBaroutue b c e 6 e  rpoMaAHyio 
M accy MeraAAa h  aaM em y io  ąoajo sa p o Ą s o m  S o raT c rsa  H3AaBHa npHBAeKaroT 
BHBMaHHe MHomx. HccAeAOBareAeH n y reS geB  h  MeraAAyproB. ĄecsrrKit 
H a yH H o -H C C A e A O B a T e A L C K vrx  h  y r e S n u r c  H H c n r r y r o B ,  s & b q a c k b x  h  A o p o x o r a x  

A aóopaTopnS  paboTaiOT h s a  npoAAfiHueM c p o x a  "m b 2 h h "  k o a c c. Ka*AP®
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M eponputsTKe, noBum aK >m ee AOAroBe*tHOCTt KOAec, f ta e r  c r p a s e  6 oałuioh  
SKOHOMm eC K H i sepfpeKT.

O a h s k o  3 H a ^ e H H e  3 t o h  n p o 8 A e M H  H e  o ipaH H H H saeT C H  t o a b k o

CŚOAJfcniOń SKOHOMHeH, KOTOpyiO MOJKHO IIOAymHTB. ĄO0MBSJlCh IipOAAeHH«
cpoxa cAy3K6tj ko ab c  h peAtcoB. Ha^encHocn» ko ab c  b o  m hotom  onpeAeAHeT 
6e3onacHocn. ^ » e jk s h iih  noesAOB, a BHeaaHHue h x  paapymeHKH h o ą  
□oesAaMH Moiyr CAyatHTŁ npHHHHoń asapim, KOTopue KpoMe SoABnioro 
3KOHOMHHecKoro ynjepSa Moryr Bti3BaTŁ b HeAOBenecKice »apTBH, rio3TOMy 
pasAHHHMe cAy*6hi ®e«3HOAopo?KHoro tpaucnopra, ocHanjeHBfcJe caMoft 
COBpeMeHHOH AeipeKTOCKOIIHHeCKOń TeXHEKOH , 3&HHTM HenpepMBHBIM 
KOHTpOAeM 3a TeXHHHeCKHM COCTOSEHHeM KOACC A AS  TOTO, STTOSłI BOBpeWM
ofiHapymHTŁ Aecpemu, yrpoAcaioniHe 6 e 3 o a c H o e ra  ĄBumeHjna., u a x
3aMeHHTB.

6  CBH3H C nOCTOHHHHM pOCTOM I p y 3 0 o 6 o p o r a  H a  *6Ae3HOAOpoXKHOM
T p a H c n o p r e  n a u M U H  h  fipymx c r p a s a *  M a p a . H a la m a »  c  ceM H A earrB cc  fo ą o b , 
y se A H H eH a  o c e s m  H a r p y 3 x a  sa ro H O B  c  2 0 5  AP 2 3 2 ,5  k H .  H a M e n a e r c s i  
A a A B H eń in ee  e e  y seA H H eH H e ąo  2 5 0  k H ,  a  b  n e p c n e m i B e  e i q e  6 o a ł h i k *  p o c T  
s t o p o  n a p a M e r p a .  O A H o s p e M e r a o  c  3 tm m  B 0 3 p a c T a jo r  h  c k o p o c t h  a t k ? “ e i m s  
n c w ą ą o B . P o c t  H a rp y a o K  o t  k o a b c h o h  n a p u  H a p e A t c u  h  c j c o p o c r e ń  
ABKaceHHH 3BaHHTeAE>HO yseA RH H B aiO T CHAOBOe B3aHMOAeHCTBI>e M e * A y  
nOABH3KHBJM COCTaBOM H XeAe3HQA0po.3MHHM HyTeM, OOBHHlaH H a n p sH c e H H o e  
COCTOHHHe peAbCOB H KOAec.

EacerpA po Ha xeA e3HŁix A©porax F Ioabuih  h  A Pyrnx c rp a B a x  M apa 
CHHMaiOT C nyTH HeCKOAŁKO ACCHTKOB TUCHH !IOBpe*AeHHbIX H A®4MEK'rHMX 
KOAec . 3HaHjrreAbHMd npopeH T k o a b c h u k  n a p  HCKAionaeTCH H3 
SKcnAyaTaąHH b c a b a c tb u h  noHBAeHaa Ha noB epxH ocrH  KaTanBa A&ł^KTOB 
TepMOMexaHHHecKoro h  ycTŁA ocraoro npoHCXo*AeHHS . r i o  a s h u u m  LJB 
M T T C  ycraHOBAeHO [1], h to  o k o ao  60 % koaschm s. n a p  rpysoB Ł K  h  o k o a o  40 
% aaccaiKHpcKHK BaroHOB, nocrynaio inH S  b peMOHT, oSTaHHBaioTc« H3-3a 
noHBAeHHH Ae4>eKToB n a  aoB epK H ocre K aram i». ripaBHAŁHoe pem eH iae 
B o o p o ca  o  BHAe noBpeJKAesiw  o t o h ł  BajKHO, Tar. K ax o h o  onpeAeAHeT 
AOCTOBepHOCTB CTaTHCTHHeCKOIt) yHCTa KOAec H peABCOB, CHHMaeMfcIX C nyTH, 
H T0M CaMHM npaBHAJbHOCTb BbIBOAOB H peKOMeHAaHBtń n o  DOBUraeHHJO HX 
pa6oTocnoco6HOCTH k  npoAAenHK c p o n a  CAyxc6u.

( i a s e c r a u  n o n u rK H  n p H B e c m  b  cH crew ry h  K A accH cpm yrpoB arŁ  
Ae«peKTM KOAecHMX n a p  , b  to m  HHCAe u x  noBepKHocTH K araH H a. 3 t o  
BM3B3HO npaKTHM ecKoń Heo6xoAHMOcn>io o p ra H a s a n p a i  y n e r a  AejpeK Toa, 
c 6 o p a  h  an aA H sa  craTacTHHecKBX a b h h m x  c ijeAŁio HCCAeAOBaHHH n x  aah  
p a 3 p a 6 o n c H  peKOMeHAanHĆ, n o B u n ia io n im c  3KcnAyaTanHOHHyio H aA eatH o crb  
K O A ecH ux n a p  a  p eA b co a .

B3aHMOAeńcr»He n y m  h  noABHACHoro cocraB a  ocyn^ecTBAHeTCH 
HenocpeACTBeHHO n e p e s  s e p s s H e  c a o h  HanSoAee oTBercTB8HHŁix 
conpjiraeM H X  sa h m c h to b  K oaeca h  peAfaca. B 3 th x  caosul B03HHKajOT SoAtiiiHe 
yAeABHMe a& babhhs, CTpyKTypHwe HSMGHeHHH, nAacTHnecKHe Ae4>opMaqjiH a  
paaAHHHHe b h am  KOHTaKTHo-ycraAocTHMx paapym eH H d.

y BeAHHeHHe a a r p y 3 K H  H a h o a b h j k h o S  cocras npHBOAHT k  f iw c T p o M y  
yBeAHH8HHX> KOHTaKTHO-yCTaAOCTHHX H O B p e * < ^ ,e H a i  B K OAecaX H peABCaX.
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H anpuM ep , n p a  y se w ie H H H  s a r p y s r a  Ha o c t  B arona  c  214 A° 234 k H  b  A sa 
p a s a  noB unia io rrcs 3TH AetpeKTti b peAŁcax [2], 3 t o  m A e s a e  y s e a ira s B a e rc a  
b KpHBtDC . UeM SoABnie Harpy3Ka, ts m  r\y6 m .e  upom m m ao t ą b ^ s k t u . 
ycraAOCTHoro npoHcxoxAeHHH . P .A .A 66o t h  A .M .3apeM 6cK H # yTBepMĄasor» 
h to  yBeAHMeHHe HanpsuiceHHd Ha 1% noHEJKaer pa6oT ocnoco6H ocn>  p e a n c o s  
Ha 8% h  HaoCopoT, yMeHbiueHHe H anptuceH Ed Ha 1% yseAHHHBaeT 
pa6oT ocnoco6H ocT b Ha 8% [3J.

Y B e a m e B a e  a b h &m h h s c x h x  c h a . b  K O H T a ie re  p e M b c a  h  K o a e c a ,  a  t b m

C dM H M  H O H H H C eH H e p aSoT O C nO C O Ó H O C T K  3 T O i  CHCTeM BI 33B H C H T  H  OT HdA H H H H

n a  n o B e p x H o c r H  K S T a m t a  a c ^ k t o b  b b h a b  n o A s y H O B , B a a a p o s  M e r a A A a ,  

B M m ep G aE H , o tk o a o b  h  H e p a B H O M e p H o r o  npoK aTa . C o B e p n i e H H O  o h b b h ah o , 
HTO C yB eA H H eH H B M  JKeCTROCTH B e p S H e T O  C T p o e H H H  n y T H , B A H K H H 6  

y K S 3 a H H U x  A e<|>eK TO B n p o R B A H e r r c »  6 o A e e  p e a s o .

CAeAyeT oTMerart», h to  cooTKOiueHHe noBpeacAeHHń noB epxaocT K  
KaTanna: k o a £ c h h x  n a p  b S H aw reA tH oft c r e n e a s  3a3HCHT o t  4>hshko- 
MeXaHHH6CKHX CBOHCTB KOASCHOfi CTaAH H yCAOBHfl 3KCHAyaTaqiIH 
noABEUKHoro cocraB a. B pa6crrax  [2,3,4] OTMeneHO, h to  npH  yseAireeHHH 
oceB oń HarpysKH y  naccaJKHpCKHX BaroeoB co  130 a °  1 6 0  k H  H3HOC 
noBepxHOCTH K araim «  yB6AHHHBa€TCH Ha 18,5 %, a  AaAŁHeńniee yseAHHeHHe 
c o  160 a o  190 k H  npH Beao k  pe3K.oMy yBeAirceHHio o rn e n o *  H3-3a noHBAeHHH 
BŁinsepOHH n a  noBepxH ocrH  KaraHHS. AHaAonaHHwe pesyAfcTaTU noAygeHW 
npH HcnuTaHHtnc ip y s o s w c  noAyaaroHOB a a  3KcnepHMeHTaAtHOM k o a lę©  
B H H PD K T a . YAyMHieHHe cg>H3HKo-MexaHHHecKHx CBońcrB KOAecHoń c tk a h  
HeH3MeHHO a « n e r  aa co S o ń  s s M e n e m e  npopeH TH oro cooTHonieHHH 
AetpeKTOB, n o  K oropuM  npoHCxoAHT Hcm ucm efrae k o a b c h m s n a p  H3 
3KcnAyaTaqHH. A h s a h s  peayAbraTOB, npoBeAeHHtnc b pasAHHHue t o a u  
oficAeAOBaHHH co c to h h h m  k o a c c h o to  napK a [1], u o s s o m e t  n o A y ra n , 
ipatJtHHecKHe saBHCHMOCTH, oTpaacaioaiH e xapaK Tep h3m®h®hhh p a s a m m o ro
p O A a  A®<ł>®KTOB C H 3 M eH 6 H H eM  CBOĆCTB KOAjgCHMX C T a a e ń  ( p H C .l ) .

Phc.1
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r i p e A C T a B A e H H u e  a a  p a t y n w . e  ? i b h c h m o c t b  o rp am su o r T e  h a h  h h m ®  AefyeKm 
o t  o S i a e r o  »nacAa n o B p e j K ^ e H H H .

Kax noicasHBaeT npaKTHKa , o a h h m  h s  M erono» yctpaH eH H « 
H HreacHBHoro 60«oB oro  a 3 a o c a  p&Uica h  noA peaa rpefiHH, KOTopŁiń ą o  
H acT oam ero BpeweHH b  H o a m k ; He npHMeHjieTcsi, aB A aerca noBŁim eHHe 
TBepAOCTH 8 npOHBOCTB peAbCOBOft CTaAH TepMOOÓpaCOTKOń. 3afiHCHMOCn> 
H3HOC3 peABCOB OT HX TBepAOCTH, HOCTpoeHHa* DO fiĄBBUM C.A-AHHeBd,
noKA3aHa Ha pac.2 . AaaAH3 aro ro  pacyaica HOKaauBaer, hto c BOBMmeHHeM

TBepAOCTH peAŁCOBOft CTaAH, H3HOC peAŁCOB 3aM6THO yMeHŁniaercH. O ah b k o , 
x a x  3 to  orpajROHo a  pa6crrax  [2,3,4], b o  BCex paH ee yxa3aHHfcix p a 6 o ra x  
&BTophi se  yHsrmsafor mmmmm noBhtoieHHH coapoTHBAeBHH peA tcoB  a a  
HaAeacHOcrb p a S o -m  k o a o c .  K  HacroHipeM y speMesetH 3H aw reA B H o 
H3M0HHAHCb yCAOBHH 3KCHAyaTaE(HH KOA6C Ha aCeA63HUX ,ĄOp0FaX HoAMlIH. 
A b to p o m  c  1986 no  1993 to a  6um  oposeAeHO oÓcAeApBaHHe k o a 0C k u x  n a p  
Ha AOKOMOTHBOpeMOHTHOM H BćHOHOpeMOHTBOM 3aBOĄaX KMKHOH riOAMUH . 
OCcAeAOBaHHe noKaaaAO, h t o  n o r r a  a a  s c e x  noB epxH ocrxx  K a ta n a «  
HMelOTCH ĄeSpSKTH ODHCaHH paHUUe. KpOMe 3THX noBpeaCAeHHH 
BCTpeBHfOTCet BHAŁf H3HOCa HOBepXHOCTH KaT&HHH H rpeSlIB , GOKa3aHHbte a a  
p a c .  3  a  raiOKe 6oxoB bte nAacnsnecKHe A«<i>opMai(HH no&epimocr« kbtsmem h  
rpeS H » KOAfica (p u c  .4). Ah3AH3 3 th x  pHcyHKOB noxa3H BaeT, h to  ^ e ^ e r m  Ha 
noBepxHoCTH KaTaHHH KOAeca b rioA bine BHSBaHH rmamiu  ofipaaoM  h h 3 k o h  
n p o H H o cru o  e r o  M arepHaAa u SKCHAyaTapHOHHfciMH ycAOBHHMH.

2. METOAM nOBfciUIEHHH PAEOTOCrTOCOBHOCTH KOAEC

AoAroBSHHocTŁ (TexBsraecxHń pecy p c) BaaHHOAeHCTHywnpoc A erasaft,
X  KOTOptlM OTHOCHTCH KOASCS H  pCABCŁI, OHpcABASeTCB H3HOCOCTOńKOCTfcK> K X

BepxHBX CAOeB b  HHTHrpaAe npeAeABHoro Aooycxa asaoca b  3 a A a H H Ł ix
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ycAoBHÄX p a ö o T H . rio3TO M y x a p a ie re p  T p e m m  u  n s n o c a  c h c tc m m  k o a b c o -  
p e A tc  f i p x m x a  paccM arpiäB aT& cji * a s  c b o h c tb o  cb c t8 H £ e  
B3aHM OAeHCT3yjoiąax M aT epaaA os, a  He Kaie c b o h c tb o  t o f o  h a k  h h o t o  
M afepH aA a. TpyAOB n o  HCCAßAOBaHHio h s h o c o b  a  p a s p y m e a a a  n o B e p x H o c ra r 
K & ra n m  c h c tc m m  x m eco -p eA L C  m e m  m sao , a  B M eroA H xe b t h x  p a (5 o r 
A o n y c K a x n c s t  n p o ö e A H  m o i i ih 6 k h  F a a b h h m  HeaocraTK OM  a r a x  
HCCABAOBaHHÖ JJBASOTCH EeAOCTaTOHHaH o q e H x a  CyiHHOCTH n p o p e c c o B  
H3HauiHBaHHH h  pa3pyn ieB H H  noBepxBOCTB KOAec a  pexB coB  b  sK c n A y a m ą m i, 
a t o  IipHBOAHAO HCCAeAOBaTHASH X BpOraBOpeHHBHM BHBOAaM 
B lipeyivAOXeHHJIM.

(p aK T o p ti, oHpeAeAaKätt^He npoH H oen»  m ä ts a a b  KOAeca a  peA Łca, 
aacTOABKo cAoacHM a  M HororpaHHBi, a r o  fißT b  a c a e p m n a K n q y x »  a x  
H H T apaperem H io  a p e a s t r a a f i a o  rpyA H o, a  caw  MeraAA b c o c t o o h h h  H a x x e n a , c

npo<$>HAfc H3 HomeHHoro K O A eca  

npo<|)HAb ne H 3  h o  m e  k h q  ro KOAeca
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TOYKH 3peHHH M8X&HHKOB, <f!H3HKOB H XHMJKKOB, CO^epACHT e n \e  MHOrO 
H e a c H o ro .

OcHOBHUe CBOÖCTBa, KOTOpHMH AOUURHH OÖAaAaTL KOAeCa H peAŁCŁI 
UpOTHBOpê HBH-. OBR APAJKBM 6fctTŁ OĄHOBpeMeHHO ynpyTHMH, BR3KRMH H 
raepĄfJMH. rioAyReHHe HaHAy^mrero coYeroHHR ?t h x  c b o h c t b  b  xoxecax h  

peALcax cocraBAH6T cyapaocTŁ 3TOÖ npoÖAfiMM. Hayxa r  apaaraxa 
crpeMRAHCb HaËTH paapemeaae ee b HSMeaeHKK npocpHAR, yseARYemła Beca, 
AerapoBaHRH MeraAAa, npaMeHeaHH TepMmecKOH o6pa6oTKH xoxec h 
peAŁCOB a fip.

HaxaYae onpeAexeHHHx npoqeccoB asHamaBaaHH h paapyaieaaö 
noBepxHOCTH Karana« apa paaAHYHurx ycxoBHHX 3KcnAyaTaqHH, sH3H®ajor 
HeoßXOAHMOCTfe HSyYBTŁ npOTHHH HX B03HHKH0BeBHX H OCHOBHHS 
aaKOHOMepaocTH, paaipaaawn. h  xAaccacpHqapoBaTL ax. 3 t o  o o 3 b o a b t  

yCTaHOBHTŁ JipBtMHHHUe CBB3H, oß’LSCHHTL npOqeCCfcl TpeHHH, H3HOCa a 
pa3pymeHHH, paspaóoTaTb nyra  sa u en em m . jth x  apoqeccoB b  BtexaeMLix 
HEMH HaapaBAeHRBX.

A a h  noBBimeHHR pa6oTocnoco6H ocTH  n o B e p x a o c r a  xaT aH aa  

60AŁUIHHCTB0 npeAEtoAOjxeHHá b a a Y ax e  cb o ^ h a o c e  k  HeoôxoAHMOCTH 

y s e A in e R H a  yrAepo^a b k o a g c h o h  a  pexJbcoBoft craxsix. B c e  b th  M ep o ap a araH  

He npKBeAH »  ko h syh o m  a t o r e  k  xc&aaeMOMy yA yam e B ato  p a ć k /ju  x o x e c  h  

peAŁCOB. VBeAaYeBBaR TBepAocTŁ craAH, yxynu iaeM ax co n p o m sA ae M o cn »  

B3H ocy, yMeHŁHiaeT nAacTHHHocTb a  y ^ a p s y fo  b h s k o c tł,  a  3t o  npHBOAirr k  

S u c r p o M y  p a s p y n ie a a io  TBepAHX ao B e p x H o cre á  JcaxaMM. IloB u m eH H e  

QAacTHYecKHX c b o ô c tb  craAH oipaqaTeALRO  BAaaeT a a  ycraxocT H yio  

H3HOCOC*rOÖXOCTb.

BbiÖop M apxa CT4AH MeTo^oM nąą& opa n e  o ö e c n e m x  h c v x u o to  
íKpsJjeKTa b 6 o p b 6 e  c  b sh o co m  h  p aap y n ie aaeM  R O BepxH ocra x a T a a a a , a  b 
H e x o T o p u  CAynaHX npaspA BA  k  orpaqaTeALHHM p eay œ raT aH , H anpR M ep, 
npHM eHeHae AerHpoBaHHLix, TepMHYecxa oßpaßoraH H U X  c ra x e é , 
oÖAaAaiomHx b h c o k rm  ape^eAOM TexyY ecra, yM eBunaioiqHM  ycTaxocTH H ä a  
KOppOSHOHHHÄ H3HOC, UpHBeAO K yBeAHYCHHIO APyTlXX BHĄGB BSHOCa 
(HanpHMep, reiiAOBoro, cBHsaHHoro c  oöpaaoB aaaeM  TepMHYecxHx T p eap ca  h  

BuxpaniHBaHHeM  M eraxxa a a  noB epxH ocra  xaT aH aa xoxec) h  b  HTore 
axciiAyaTaqHOHHaK HaAejXHocTb x o aecB u x  n a p  caasH AacL. CoBepiueHHO 
HCHo, HTO sM BRpHYecKaä uerofl, 6 o p hßhi c  B3HOCOM a  paspym eH aeM  
n o B ep x H o cra  K araHBa KOAeca a  peAŁca aex L aa  o n c r a n .  H ay aao  
oôocHOBaHHUM. O oB um eH H e H 3 h o c o c to S k o c th  moxcho A o c ra ra y rb  t o a ł k o  
a p a  ycTaHOBAeHBH n p a Y a a  a s a o c a  a  o ö m e ä  aaxoHOMepHOCTH äbaähm h , 
apoHcxoABHpnc a a  noB epxH ocra  KaTastaa, a a a r a e  x o r o p u x  a s c t  
B03M0BŁH0CTŁ npaBHAŁHO KOHCTpfBpOBâTL nOBepXHOCTB KOA6C K peAŁCOB, 
npR<5AB3HT BX <|X>pMy K OIITHMaALHOH, OTBeHaiOmeÔ Tpe6oBaHHHM a x  
BàaBMHoâ paôoT H  a  sKCOAyaTaqaa, a  T am xe o G A erarr B u ó o p  M apxa  c ra x a , 
TexHOAoraa a x  aa ro ro sA eH ax  a  oG paG orxa.

Kax npaBBAo, Aeraxa Maniaa HaaSoABiuMe ycaxaa BocnpaHHMaxTT 
CBOBMH nosepxHocTHhíMH cAoxMH. M apa craTHHecKOM asraGe, a  apa 
ARBaMHHecKoä H3ra6aiomeÄ Harpyaxe MaaacicaAKBue EaapameHaa 
B03HHxai0T b  noBepxHOCTHOM c a m  H3A6AHH. KacaTexLHBie Banpaaceaax,
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B03HHKai0U(He HpH KpyTOHHH, Ha nOBepXHQCTH raxm.S HM6IOT MaXCKMOUkHKe 
SHamsHSH, a  Ha Heá-rpaABHOH och pasHBi wfAso, FIpH H arpyxeH H H  ksa® »*« 
3HaKoaepeM eHHoít H arpyaitofi pa3pynreH na o t  ycraAOCTH HaHHHaercsr b  
HOBepxHOCTHOM CAoe. B  CAynae pafíoTH  Ha H3HOC o t  ipeHHH H3namHBaercH 
HCKAJOHHTeAÍ.HO eVO QOBSpXHOCTb.

Ilo3TOMy rtpn noA^ope Ma-repHaAa h TepMHnecKOH o6pa6orKH &m 
6oAi.uiiiHCTBa AeraAeñ h c t Heo6xoAHMOcTH npHAaaarb hm OAHHaxoBHe 
CBOHCTBa n o  BceMy ceneHHio, hcxoah H3 TpeóoBaHHH, Koropue 
npeAtHBAjnorcji ahhib nosepxH ocrH BM  caohm. B HeKoropux CAynaax 
npHMeHeHHe paBHonpo'mwx h3A8Ahh M o m e r  oxasaracH s e  toabxo 
HepanHOHaAbHMM, HO H BpeAHMM. HmSHHO nOSTOMy TeXHOTeCKyiO MhíCAJb 
üocap-ahhx MBesmnAernik Tan u b o  HHTepecyeT npoCAeMa nosepxHocTHoro 
ynpoHHeHHH ms&eAMñ.

M accoB oe npHMeHeHHe H3BecTHtct m o toaob  nosepxH ocT H oro  
ynpoHHeHHH a BneApeHae h o b lix  c ftep rnaB aerca  HeAocraTOHHoft h x  
Btsy’te iíH o c ru o , hto 3aTpyAHHeT cpsB H em re atJx^exTHBHOcTH pasAHWMX 
M6TOAOB H BBlSopOB H an6oA ee 3G¡M|)eiCTH3HOTO 233 HBX AM  AaHHOH ACTHAH H 
AaHHUx ycAOBHH sxcn&yaTaqHH.

B on p oC aM  BAHHHHH p a 3AHHHHX fpaXTOpOB, TaXHX K aK  TBepAOCTb, 

TOAUtHHa h  c r p y K T y p a  yn p o H a eH H o ro  c a o s ,  p a cn p e A e A e H n e  h  y p o B e B t  

ocraTOH H HX K a n p a jK e H n á  h  t . a -  n a  CTaTH K ecxyio h  m iK A H H ecxyio  n p o H H o cn . 

A erra x eé  c  noB epxH ocrH B iM  ynpoH HeH&eM  nocBH iqeH o 6 o A in io e  k o a h h s c t b g  

p a 6 o T . H anp H M ep , p a S o r a  H .H .K aA H H a, C .B .C e p e a c e H a , H .B .K yA p stB q eB a , 

F .O .roA O B H H a h  T-A-, b  t o m  h h c a b  yneH U X  iK eA esH Q A opoxiH oro T p aH cn o p T a

H .n .U I a n o B a , A.M .líIxoA2>H H Ka, M -M -M a n r a e s a , A-A.K>AHH a h  AP-
B HacTOBiqee speMS noxyHHAH npHMeHeHHe CAeAyeoiqHe o c h o b h h ©  

cdocoGh noBepxHocTHoro ynpo'metra* fl,er&Aeñ c qeABio naaum eim x hx
H3HOCOCTO&KOCTH :
a) AOKaAbHoe TepMHHecxoe ynpoHHeHne BepxHHx CAoes nosepxHocTH 
MaTepHaaa Aerara fies H3MeHeHH* ero XHMHHecxoro cocTasa;
6) HaneceHHe Ha noBepxHocn» tohxhx C A oes hhoto MaxepnaAa;
b) AB<M>73aoHHoe AempoBaHHe noBepxHocTHoro cao* MeraAtsa 
cooTBercTByionpaiH  xh m h h cck h m h  3AeMetrraMH;
r) KOCBeHHoe ynpoHHeHHe noBepxHocra nyreM m m noam n x a n ec rB a  hx 
OTAeAKH HAH HCHOABSOBaHHeM cneqHBABHUX npopeCCOB XHMHHeCKOft 
o6pa6oncH, oóecneHHBaioiqHX Gwcrpyjo npHpaSoTxy TpymaxcH nap » 
npoqecce oCxaTXH ManiHHu.

ílpH BBlSope TOFO HAH KHOTO MeTOAa ynpOHHeHHH Baxuxo yVMTMBSTh 
Kax noxasaTeAH ceGec-roHMOCTH, Tax b HaAexraocnb, AOAroBeHHocn» 
ynpoHHeHHMX AeTaAeá ManiBH. noaTony scMNkthbhoctb noBumeHHa 
AOATOBeKHOCTH KOA0C H peABCOB 3a CHeT ynpOHHeHHX 6yfi,en  HaXOAHTBCB B 
aaBHCHMocTH ot cooTHomeHHH npeAHABHoro npoKara a rAySHHU swaMHHoro 
CAOS 3THX 3A£MeHTOB. CAHAPBaTeAbHO, HaH6oA60 CpHGMAHMHM CHOCOGOM 
ynpoHHenHH KpynHoraCapHTHBix AeTeAeñ, x KOTopuM othochtch 
xteAeaHOAopoxuihie xoaeca h peABCH, asM ercu saxaaxa noBepxHocrM 
sm&MMx.. A m  3toé qeAH HaBCoAee hphtoahhmh cnocofiaMH Harpeaa Moryr 
Ctm» HHAyKÎ HOHHHá H ra30IIAaMeHHHft.



12Ł I. Iwanow. M. Sitarz

AnaAH3 TeXHOAOrHMeCKHX BOSMOJKHOCTeÖ 3THX CnoCoßoB ynpO^HeHHH 
[4| noK asH B aer, ma  BaEcaeâmEM npeH M ym ecm oM  nepeaacAeHHMX Métodos
HBAHeTCB B03HHKH0BeHHe B BepXHHX CAOgX SaxaAeBHOrO CAOS OCTaTOHHWX
HanpæKeHHR a r a n x .

B MHûrOHHCAâHSUUX HCCAeAOBaHBLKX [1,2,4] nOKa3âBO, HTO paąHOHaAŁHO 
BUßpaHHUH peatHM  sax&AXH n p h  a a r p e s e  TBH npHBOAHT k  o6pa30B aH ïuo  b 
noBepxHOCTHOM cAoe MeaKOETOABHaToro MapreHCHTa, oßA aA aw m ero H aaßoA ee 
BblCOKOÄ TBepAOCTWO H npOHHOCTMO. B  ynpOHBCHHOM CAOe BOSHSEKaJOT 
ocraTOBHHMe m a a p o m e ra «  c jicam a . H cnoA K tosaBK e k x  a m  h o b h ih s h h h  
paöoTocnocoßHOCTH ÄeaesHOAopo/KHHx xoAec h  peABCOB H M eer BecbMa 
B axutoe 3HaMeHHe, Tax xasc e x  n oB epxH ocra  a a x o ^ r r c a  b 
CAOECHOBanpjuKeBHOM cocTosBEH. B o n p o c  o BMÔope c n o c o 6 a  s a i p e s a  k o a b c  

e  peAbcoB h  ueroĄe e x  ynpoHHeHEE h m s c t orpoM Hoe 3HaneHHe x a x  c  t o b k e  

3peHEH o 6 ecn en eH n a  xanecrB a, Tax b  3arpaT  Ha e x  ynpoE H eE se.
Ma B c e x  mmeemia. h  m a p o x o  u p H M e H H e M u x  b  c o B p e ia e H H O M  

M a n i H H o c r p o e a H H  m c s t o a o b  n o B e p x H o c T H o r o  y n p o H H e H H H  A e r a A e ñ ,  

n o B e p x H O C T H a «  3 a x a A X a  r r p n  n a r p e s e  -ro ic a M H  b h c o k o h  n a c r o T H  ( T B H )  

a a B H M a e T  o c o ô o e  M e c r o .  O H a  n r o S B O A a e r  n o A y n a n ,  s x c n e p H M e i r r a A ü b H B ie  

K P H B h ie  < p H 3 H K O -M e x a H H H e C X H X  CBO H CTB, Ô A H 3 X H e  K  T e o p e T H M e C K H M  B p H  

B H C O K H X  O O K a a a T B A E X  H e  TO A BXO  H 3H O C O C T O H K O C T H  H  B K 3K O C T H , B O  H

KOHTaKTHO-ycTaAocTHoń u p o a a o c T H  s a  e v e r  H3MeAbEeHHH a e p u a  
e  HanpsjKSBHft cj&blths, so3H R K aiom ax b noBepxHOCTHOM saxaAeHBOM CAoe.

T epM H Eecxae « e ro A u  yapoB aesH E  xoA ec h  peaacoB  hosbqahiot 
noAHee BcxpfciTb H encnoA LsyeM ue p e s e p s u  npMeîmeMKX craA eö  
a  SH awreA BHo q o bu ch tb  e x  u aĄ ex B o cn , e  AûAroBeHHocTs».

npHMBHeHHe saxaAKE a p E  HHAyXpHOHHOM HaipeBÖ T M  AaeT 
B03te0ECH0CTb :
a) CQ3AÜTL Ha nOBepxHOCTH xaTaHME xoA eca h  p eu b ca  aaxaAeHHMÔ c a o h  

MeraAAa EteAaeMoË t o a h j h h h  h  TBepAocra, oßABAaionpife Ô o a m i i o h  

H3HOCOCTOHKOCTŁJO E OOBUmeHHOË BB3KOCTŁK) 3a CTteT E3MeABBeHBB 3epH a;
6) oßecne^H TB noBŁinieHHbiH n p e ^ e a  ycraAocxH bcacactbes b o sh e k h o b e h e e  b 
saKaaeHKOM noBepxHOCTHOM cAoe HanpsuxeHMät cEcaTH*;
b ) COXpaHETB ECXOARue BX3KH6 CBOËCTBa.

î l e p c n e x T H B H o c T b  M e r o n a  y n p o M H e a m *  s a x a A K o ñ  o p H  h h a y k h h o h h o m  

H a r p e B e  o & L s * C H a e r c *  p h a o m  o 6 i q e H 3 B e c T H H X  e r o  n p e H M y u j e c T B  n o  

c p a a a e H B K )  c  a p y t h m h  b h a a m h  y n p o H H e m ä H  : ß o A L u i a a  n p o H 3 B O A B T e A t» H o c n > , 

p e 3 K o e  c o x p a m ¡ e H H e  a a h t c a ł h o c t h  T e x H O A o r a H e c x o r o  q n x A a  y n p o H H e n H H ,  

B 0 3 M 0 E C H 0 C T B  3 a M e H W  A o p o r o c T o n i q K X  A e r H p o B a H H W X  c r m e ä  6 o a e e  

AemeBHMH y r A e p o A H C m M H ,  b o s m o e c h o c t l  e o t o h h o h  x e p M O o 6 p a 6 o T X H  

c  M a x c a a A u a o H  a B i o M a T E 3 a q H e Ë  n p o q e c c a .

OHTBME3aqHH H3HOCOCTOHKOCTH E yCTaAOCTHOH EpOHHOCTE TpyiqHXCH 
AcrraAfiń M accoBoro n p o H sso A crsa  TaxHx, x a x  *eAe3Ho-AopoECH)bie 
xoA eca h  peAŁCŁi, k m b c t ocoßy io  axTyaALHOCTî», Tax x a x  a ® * ®  

He,3 Hd'iHTeAbHOe OOBMIUeBBe HX AOATOBeEHOCTH npeACraBAHeT co ß o ft 
orpOMHUâ BCTOHHHX 3KOHOMCHH KQAeCHOÄ H peALCOSOË CTäAH, 3aTpaT TpyAä, 
3A exTpo3H epraE  h  r a c r p y M e a ra  u p a  OAHOBpeMeHHOM pacniHpeHHH 
bosMOJKHOcrei noBum eH EH  HcnoAB30BaHHH noABHECHoro c o c ra a a  h  peABCOB
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npO$HAb H3HOCa KOA6C H peAbCOB, yCTaAOCTHHe nOBpeBCASHHK, 
a TaEJKe o c o ö s e h o c th  , Burexatoopie ma S33.mmoąbmctb'bm xoaeca h  perica, 
ą o a j k h h  y^HTureaTŁca upa ycraHOBAeHHH napaMeipoB h x  ynpoHHeHH».

H a  p a c . d  noxaaaHH x a p a x r e p H u e  reoMerpHRecxHe napaMerpu

Phc.5

y n p o 'iH e H J M  k o a c c ,  a  n a  p a c .6  - re o M e T p H H e e x H e  n a p a M e r p a t  y n p o H R e H H a
peABCOB.

ripołpH A Ł  H3BOCa K0A6C H peABCOB HBAHeTCH HCI.OĄHMM B Onpe^eABBHK 
reoM erpH -iecK H X  n a p a w e r p o s  h x  ynpoMHeHHH. H a  p a c .7  c x b m u

conpaxKeHHH x o a e c a  h  ynpoH R eH H oro  peA h ca  n p a  paaAHMHMx co^eraB H B X  
A o n y c x a e M u x  h s h o c o b .  ä h a a h s  cxeM  n o x a a H B a e r , h t o  npHHHTŁie 
re o M e T p m e c K E e  n a p a M e r p u  ynpoHHeHHSt peABCOB H e c o raa co B a H U  c  h x  
Erpąa,eABHŁiMH h s b o c & m h . K poM e t o t o ,  CAeAyeT mterch b b h a y ,  R io  y  KOAec 
HanAHB&t oôpaayiOTCH H a HapyTKHoé (noAeBoft) rp aH H  KOAeca. 3 t h  
ocoôeH H ocT H , B a n e x a io iq H e  H3 B sa m to p fiA c ra u M  KOAeca h  p e ABca, a o a x c h u  
y R irm B a ifc c a  u p s  ycraHOBAeHHH reoM erpK H ecxH X  n a p a M e rp o B  y irp o R H e n a .

B  oTHomeHHH rAyÖHHH 3aK3AeHHoro c a o »  m M M O  aaM eiHTB, h t o  
peABCBI HBASIOTCSr $ßTBA%MM QAHOKpaTHOrO AeÖCTBHS, H03TOMy K03(|x|)HqHeH7
Thyñ&mÁ h x  ynpoHHeHHX &oam<sh 6nrb SoALme r h q u .

T p e 6 oBaHHH, x o r o p u e  npeA tsw A jiA H C Ł  a  H e ^ a A e x o M  n pon iA O M  
X x a n e c r a y  K e raA A a  x o a e c a  h  peABca, c e ë w a c  hbahiotcx H enpeM A H M H M H . B
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OOASCTH KOMIlAeKCHOro H jyieBH H  B3aHMOAeHCTBHJł nyTH H nOABBDKHorp 
c o c ra B a  H H K o r/^  e sn e  s e  c to h a h  w i e  CAOKBue h  oTBercTBeHH He s s ą s m b ., 
K an ae  BUABHraeT nepcneKTHBHa» nepsB osoH H aa p a ó o ra  JKeAe3HOAopcuKHoro 
T p aH cn o p T a  H eo6xoA K M o yAyniiiHTŁ y n p y ra e  xap&KTepHCTHKH B e p m e ro

a)

. A) e ) 4>) f t )

v

P h c . 6
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crpoeHHH n y r a  h  noABHmHoro cocraB a, t t o S h  o 6 e c i « m  p a fk n y  M arepRaAa 
KOAec h  peAŁCoB, n p a  KOTOpoft He n p eau m aA c«  6 u  paCoHHft npeA ea 
4>H3HHeCKKX CBOHCTB MeTaAAA, tspeMĄB BCeFO B CAOHX HOBSpXHOCTH KaTSHHH. 
¡S /a  opeHKH npHMSHgeMBK h  BHOBfc pa3pa6oTaHHBix MaTepaaADB b pa6c>Tax 
[2,4] H p o s e ^ e a u  T eo p erm ecK H e k  SKCnepHMeirraAŁHBie HCCAą&,OBaimH 
r p e a n a  h  H3Hoca.

B HacTOKnjiee speM fl b  P o c c h h  h  APyrHX c r p a a a x  M apa npBHsrro 
pem eH H e o  BHeApeHHH TepMHBtecKOB oCpaCoTKH peAŁCOB a o  TBepAOCTB b 
npeĄ eA ax 400-450 HB. O ah h k o , TaKoe pem eH H e b  oTHOiueHHH noBŁm ieHłw 
pa6orocnoco6H ocT H  peAbcoB HeAŁ3H npHHHTŁ 6 e3  AocraTOBHoro y»teTa 
creneH H  b saiiMOAeHCTBHH peAbcoBoń c t s a h  noBHineHHOH npoH H O cra Ha 
H3HOC KOA6C

Bce (paK Topu, o K a a Ł i B a io m n e  b a h s h h «  H a  H3hoc, m o k h o  paaOfrnb n a  

BMTh o ch o b h w x  ip y n n  [2]: n a p a M e T p Ł i n o A B H m H o r o  c o c r a B a ,  n a p a M e r r p Ł i  

B e p x H e r o  c r p o e H H H  n y ra ,  ycA O B H H  3 K c n A y a T a q H H , ycA O B H H  o K p y m a t o u j e f t  

c p e A M , n a p a M e r p u  K O H C T pyK iiH O H H H X  M a T e p n a A O B .

3 t h  rp y n n w  n o  h x  a n a ^ e m io  a a h  Ma-repsraAa k o acc  h  peancoB  h o m h o  
pasAeAHTB Ha nepBireH H e h  B T opm raue cpaK-ropu. riepBHHHŁie 
HenocpeACTBeHBo ynacray ioT  b n p o q eccax , npoTeKaioittHX b t o k k  
COnpHKOCHOBeHHH KOABCa H pftAŁCa, H HOSTOMy AOAJKHŁl IipHHHMaTbCH BO 
BHHMaHHe b ak>6om  cAynae paccMorpeHHH x a p a x re p a  Tpesraui h  a a n o c a . 
UsMCHeHHS m e  b to p h h h ł ix  $axT opoB  OKaauBaioT oARHaKosoe bahhhh®  Ha 
BaaiTMOAeftcTBHe KOAec a  h  p e a tc a  HesaBucHMO o t  MaTepH&Aa, H3 K oro p o ro  
OHM H3rOTOBAeHŁI.

F Io b th  B ce paC oTH , nocBsnqeH H Lie b a h h e h jo  TpeHHH h  H 3H oca 
B CHCTeMe KOAeCO-peABC, npOBOAHAHCfe TOAbKO H a o6 p a3 Q aX  H3 peAŁCOBOH 
craAH h a h  k o a c c h o h  6 e 3  a o a h c h o h  oqeHKH c re n e H H  b a h b h h h  npoM B O cra  
OAHoro 3AeM6HTa Ha h s h o c o c to ć k o c t i ,  A p y ro ro  b  n a p e ,  MOAeAHpyK>meń 
p a S o r y  KOAeca b  peA Łca. H a  p a 6 o r ,  nocBHmeHHboc npoC A eM e rp eH H S  h  
H3HOCa CHCT8MH KOABCO-pSAbC MOJKHO BHA6AHTŁ pafiOTM pyCCKHX yHfWHK'. 
T .B A a p H H a  , saK H M asnierocK  T p en n eM  h  h s h o c o m  o 6 p a 3 q o B , n o A B e p n iy r a x  
o6-beM Hoft 3aKaAKe, M .M .M a n m e B a  , saH H M aio iite ro cg  rp e n n e M  m h s h o c o m  
o 6 p a a q o B , n o A B e p r a y r a x  saxaA K e T B 4 ,  a  ra x m ,e  p a 6 o r u  T .K p a y s a  h  
lO .U IO A ŁreH a , npHMeHOBHIHK B CBOBTK 3KCnepHM8HTaX p a 3 H H e  MapKH CTaAH 
B CHCTeMe KOAecO-peAŁC.

B H acroH iqee speMH b P o cch h , AMepHKe, H h o h h h  h  Ąpyranc crpaHax 
MHpa SoAABiuoe BHHMaHHe yneHŁCi npHBAeKaer ynporaeRHe chctbm m  
KOAeCO-peAŁC TBM, K3K pasąHOKaAŁHMfi 3KOHOMH*ieCKH H 06AflAa50iqHS 
m h o ih m h  npeHMyniecT&aMH h b a  ApyrHMH b h aam h  ynpoHHeHHH cnoco6.
OfifldKO A lO O o tł B H A  y tip O H H eH K H , K SK  n p a B H A O , n p H B O A H T  K y B eA H H eH H K )  

H 3 h o co c to & k o c th . f l p H  y s r p o H H e H H H  3 A eM eH T O B  n e p e ^ K M q e H  H  

B o c n p H H H M a » i ą e f t  n o B e p x H O C T e ń  M o m e T  oKaaar&ca, h t o  AOAroBeHHocn> h
HdAernHOCTł. OAHoro H3 3ABMeHTOB OyĄBT HOBbimeHa, a BToporO • yMCHŁKieHa.
A h ii i ł  paqHOHaAi>Hoe npHMeHeHHe ch o co 6 o b  TepMHMecKoro ynporaeH H H  u  
H a y ro o  oO ocsoBaHH Ud boą^ o ą  k  h x  ocyiqecTBAeHHio Aaicrr B03MomHocn> 
aoEMCHTB KAK HaAemHocrb, Tax h  A O A roseraocm  h3A £ahh b qeAOM.
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I Iq a b o a h  Efrons B um ecK aaaHH oro, h o x h o  yTBep*CAan., h to  x a p a x i’e p  
T peK M  k  H3Hoca ftpxm& n  paccM arpHBaTbca s a x  c b o h c tb o  ch c tcm m  
B3aHMOAeHCTByroiqHX MaTepaaAOB, a  Be rcax cBOHCTBa T oro  b a h  h h o fo  
M aTepnaAa. E cah  b  CBCfene TpeaHH KaneHKH HSMeHsteTcx o a h h  H3 
napaM erpoB , hgo 6 x o ah m q  H ay^nrrt b a b b b h g  3toix> H3M«aeHHs a a  bck j 
cH crew y.

TaxHM o6pa30M , aaj* noBWiueHHH pa6oTocnoco6HOCTH noB epxaocT H  
KaTaHHa SAeueBTOB n a p u  c h c t c m u  xoA eco -p eA B C  H c n o A u y r o T o r  
HanpaBAeHHB a  m b to a h , npeACraBAeHHHe s a  p a c .  8 . A h &a h s  a r o r o  p acy H x a  
noxasM B aer, «rro noB um eH H e HaAerxKocrH 3-roi c a c i e a u  s s b h c h t  o t  m h o i h x  
tfjaXTOpOB, a  OCHOBHMMH HaBpaBAeHBXMH k b ah io tcb :

1) npoB3BOACTBeBH)bie;
2) 3KcnAyaTaiiHOHHO-peM0irrHfcie;
3) KOBcrpyKqHOHHO-TexHOAarHHecKHe;
4) opraHHsamROHHHe

x a T o p tie  6oA.ee noApoOHo onmcaBKt aanpH M ep b p a S o ra x  [1,4]

A a T e p a T y p a

1. Mbshob H A : noBuxueHae pecypca koabc peABcoBtax axBnameH. f i i f i .c c ,  aa  
cohck, yn. cren. A-t -H- C-rierep6ypr,1993, 257 c.

2. Abbot R A , Zarembski AM.: On the prediction o f the fatigue life o f rails. Bulletin American 
Railway Enginering Association. 1978, N.666.

3. H q a m o b  r i .B .:  P a 6 o r c c n o c o 6 H o c n ,  s a ro B H U x  k o a b c  n p H  noBH tm eH H H X  
o c g b m x  H a rp y a K a x . > K eA e3 H 0 A o p o x m u H  T p a a c n o p T . H p.l, 1973, c .6 3 -6 5  .

4. C k t m k  M .:  M e rQ A U  n o B H m e H H H  p a 6 o T o c n o c o 6 H o c T H  c h c t e m m  K O A eco- 

peAJbc. f i f i c c .  K.T.H. AeKBHipaA. 198? .

R ecenzent: D oc.dr inz. Eugeniusz Turyk
Wplyn$o do Redakqi: 21.06.1995 r.

Abstract

The importance o f the railway whedset wheels for the country economy has been described 
in the paper. While the speed and axle load are bring steadily increased, the number o f out-of- 
repair whedsets goes up. The reason for it is the change o f the running conditions, such as the 
increase o f dynamic feme at wheel-ntil contact point, the increase o f trade rigidity and die track 
and vehicles technical condition. The trends and drifts in diverse rail whedset wheels damages 
for the last twenty years have been shown The fundamental ways and methods o f increasing the 
rail whedset wheels durability have been discussed. The analysis o f foe whedset wheels 
durability is conducted by stating foe main directions o f necessary improvement, and these should 
be foe design, technology, running and management


