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P A B O T O C n O C O B H O C ra  K O AEC >K EA E3H O A O PO >K H O rO  
TPAHCITOPTA

P e 3 K5M e . H eA o craT O H H aB  H3yneH H O cT Ł  TexH O A orH *iecK H X  c a c r e M  

M e x a H H a e c K o ii  o G p a S o ra tH  k o ao c , B o n p o c o B  o 6 p a 6 a T H B a e M o c m  k o a s c h ło c  
c r a A e i t  h o b h x  M a p o K  h  H aA eacH ocT H  HcnoABayeMoro H H crrp y M eH T a BeAyr x  
e r o  noA O M K aM , s p e s a n  b  k o a c c o  h  n o c A ą a ,y io m iiM  n e p e r w o c a M  k o a sc . B 
p a ó o r e  npeĄ C T aB A eH O  m s to a ł i  n o B H iu e H H H  p a 6 o T O c n o c o Ó H o c rH  k o a s c

TECHNOLOGICZNE METODY ZWIĘKSZENIA TRWAŁOŚCI KÓŁ KOLEJOWYCH

S treszczen ie. Brak znajomości technologi obróbki mechaniczną kół kolejowych, 
skrawalności stali i trwałości narzędzi skrawających prowadzi do zmiejszenia trwałości 
kół kolejowych, obrabiarek i narzędzi skrawających. W pracy omówiono metody 
zwiększenia trwałości kół kolejowych zestawów kołowych.

THE TECHNOLOGICAL MEANS OF INCREASING THE DURABILITY OF 
WHEELSETS

Summary. The increase of effectiveness of railway transport is closely 
associated with setting up new technologies of manufacture and repair of railway 
wheels and refurbishing the existing wheels in order to raise their durability. The 
management of the work quality of the wheelseis as well as their durability and 
reliability should take into account the mechanisms of wheel parameter change 
and their manufacture and repair conditions.

rioBunieHHe arjxJteKTHBHOCTH p a6oru  ipaH cngpra, A^ALHeâmee cemmbsmm. 
MaTepHaABitbzx 3arpaT BMssaer BeoÔxoAHMocn, p aspaS orra  hobmx, 6oA.ee 
nporpeccHBHux TexHOAoranecKHX npopeccoB npoH3BOĄCTBa a  peMoxrra KOAec
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noA B iuK H oro  c o c ra B a , a r a r a c e  c o se p a ie a c T B O B a H M  AeftcTByK5mHX c n e /u . ,»  
yseAHHeHRH h x  p e c y p c a ,  yAy^meHHH p a 6 o T o c n o c o 6 h o c t h  Kcwv.ec. Y npaB A eH H e 
Ka*iecTBOM p a S c r m  KOAeca, ero HaAej«HocTBio ( p a c .  1), a o a jk h o  
n j je A y c M a ip ra a T B  H an p aB A eH H łie  H a H S w e H e n n e  n a p a M e r p o s
KOAeC, yCAOBHi HX npOB3BOACTBa H BOCCTaHOBABHHH

rip«AaAJKHTeAi.HOcn. pa6oTW KOAeca. t

Phc. 1

3 r o r o  m o * h o  A O c r a r a y T Ł  c n e ip r a A & K H M H  r e x H O A o n r i e c K H M H  

M e p o n p H s r r a s i M H  (pac.2 ) .

HeAOCTarOHHaa H3y*reHHocn> TexH OAora«iecKHx c n c re M  M exaH iraecK ofi[ 
o6pa6oTKH k o a b c ,  B o n p o c o B  o6 p a6 aT U B aeM o cT H  k o a b c h h x  CTaA eń h o b ł h  
M apoK  h  H aA eacaocT H  ncno A fcay eM o ro  H H crpyM eH T a B e Ą y r  k  e r o  noAOMKaM, 
B p esaM  B KOA6CO H HOCAC^yK)!I(HM nepeTCHKaM  KOAeC. MSBeCTHO, HTO OAHH 
MHAHMeTp t o a h ^ h h u  o6afi&  o S e c n e H H B a e r  4 0 ...2 0  t h c . k m  r r p o 6 e r a  b  
saBHCHMocTH o t  A H aM erp a  KOAeca. H a n p H M ep , n a  p m c .3  n p H B ą ą eH a  o c e w a
OÓTOHKH H3HOnieHHOrO AOKOMOTHBHOrO 6 aH A a» a  HpH BOCCTaHOBABHHH
noAHoro npocpaAa no TOCT 1 1 0 1 8 - 8 7 .  n p H  o6ro«nce rAamiyio poAB H i p a e T  

c o c r o s u m e  i p e O s z .  H e u  ÓoAbnie e r o  hshoc A, tom, c o o T B e r c T B e H H o ,  

OoAŁnryio TOAiiiHHy MeraAAa npmcoAKTbCK CHHMaTfc no Kpyry KaraHun koasc 
( p H c . S . a ) .  H  H a o O o p o T ,  n p «  n o A H O M e p H O M  r p e 6 n e  m h o a h ^ h h  o p o K a t a  

c o B e p m e H H o  H e r  H e o 6 x o A H M o c m  b  A o n o A H s r r e A B H O M  c r b e M e  M e r a A A a  

c  n o s e p x H o c T H  K a i a H H H  ( p H C .3 .6 ) .

Ha pnc.4, npeACTaBAen Ha3HaMeHHuń pecypc b  b h a o  nAon?aAH OHBC, 
orpaH B M eH H oń  o c jtm h  k o o p a h h s t  h  A in u re ń  BC -  «fjyH K ipreń 
H3HOCOCTOKKOCTH MeraAAa a&ofifi. [1], 06o3Ha<iHM ero Hepe3 T = OHBC.

3 t o t  p e c y p c  o n p e A e A H T b C H  n o  H A o in a A K  noMHTerpaAŁHoft KpHBoń 
H3HOCOCTO&KOCTH BC
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a)

T =  $k f(h )d hO (i)

rĄ e h  — O H  - pa6onaa TOAm;HHa o6oA,a KOAeca;
f (h) - (|>yHKE(HH H3H0C0CT0ĆKcxrrH MeraAAa o6oAa. 

H asH aneH H uił p ecy p c  npeĄCTdBHM b b h a s  c jm m m  flp y x  caaraeM u x ;

T = T „ + T h;

r Ą e  T m - HcnoAŁ3yeMufir p e c y p c ; T h  - HencnoAŁ30BaHHM fi p e c y p c .

H B

Phc.4
H3HOCOCTOHKOCT1. MOTaAAJ oOafySL, TblC, K M /M M
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IlAom aA fe, o6o3HaM eHH aH H a p u c .  4 , n e p e a  0, x a p a x T e p H 3 y e r  iia c n >  
H eH cnoA Jb30B aH H oro p e c y p c a ,  o n p eA eA íieM oro  a o B T o p a o H  M e x a H ira e cK o ñ  
ofípaGoTKOH h  yM eH bineH H eM  A H M erpa x o w e ca  H a  e r  a  a h  h  opon3BOACTBa. B 
3TOM C A ynae KOAeca, n o c ry n a iO H iH e  b  SK C H A yaTanaio, GyAjrr H M e rt 
Ha3HaHeHHBiô p e c y p c  T t npH M epH o Ha 10% M eH buie

T ( = 0 , 9  T  (3)

To e e n .  AAH HOBumeHHH p e c y p c a  KOAeca h 6 o 6 x o a h m o  
coBepm eH CTB OBaH He T ex H O A o n reecK o ro  oG ecneneH H H  n p o q e c c a  
B x  o 6 p a 6 o T K H  H a craA H H  opoH3BOACTBa.

A a h  KOAecQTOKapHoro npoH3BOACTBa 6o p t6a sa noBum eHHe 
HpOHSBOAHTeABHOCTH Tpyfta H 3{JxJ)eKTHB HOe H€H0Äfe30BäHH8 peCypCOB HMC6T 
oco6 o Bamaoe sbbhbhbb*  Tax xax b H acroxiqee apeMS b u x o ą  m ĄBoro b 
KOAeconpoKaTHBix qexax KOAeca cocraBAHeT 8 8 —93% [2]. 3 t o t  noKasareAL 
BUXOAa roĄHom  KOAeca SBAseTca c k b o sh h m  h  BKAiOHaer n o re p a  h o  b h h o  
KOAecHoro MeraAAa, noTepn n p n  h s to to b a c h k h  k o ab c , h x  repMKHecKOK h  
MexaHHHecKoñ oöpaSoTxe. Sabana paccM orpeHHa npm B H , upHBOAsnqHX k  
BOSHHKHOBeHHK) ĄecJjeKTOB Ha BCeX CVAf&XX. npOH3BOACTBa KOAec, HBASeTCa 
OHćHfc niH poKoñ, no3TOMy AaAune o c h o b h o h  aKijeHT Aexaerch  Ha peuieH ue 
3aAaHH BUHBAjeHHx pesepBOB opH npoKance k o ab c , c b s ö s b h m x  c A M E H e itm e i 
MexaHHHecKOH oôpaSoTKOH. 3 t o  oótHCHHerca ts m , h to  G o b h ih h c tb o  
HOBepXHOCTHBIX fteifseKTGB H pa3MepHHX OTKAOHeHHÈ B KOAeCaX npOHBASeTCH 
b  peayA&Taxe ocymecTBAeHHH cnexpuÿHqecKoro npoqecca opoxaTKH, x o th  
KOAeconpoxaTHMH era h  b&absb e ra ra n  o tb 0 tc b 8 h h b im  sa M Horae h s  3 th x  
Ae(J>eKTOB.

K  HpH H H H aM , B eA ym H M  K CHHXKeHHK) BM X O M  rOAHOTO O p H  DpOKÄTKe 

KOAec, c A ą a y e r  o t h o c t h  H e c o o T B e rc T B H e  x o H íp H iy p a q H H
KOAecHOH aaroTOBKH TpeÔyeMOH, H a p y m e im e  toxhoaofhh  npoK aTK H  
aaroTOBOK h  H enpaB H A B H yio KâAHÔpoBKy n p o x a T H o ro  H H crpyM eH T a. B cbok) 
o n e p eA b , p aS M ep H U e  otkaoh6HHK b npoKaTaHOM  KOAece s u a u B a io r r  
liOHBAeHHe pa3AHHHHX Ae 4 )eKTOB n P H nocAeAyioiHHX n ep eA eA ax . O cH O B H tie  
b h ą m  Ae$eK TO B n p o K aT aH H x  KOAec (n o  re o M erp a n e c icH M  p a3 M epaM )
MpHB®ASHM HIBIS:

- 3KCHeHTpHCHTer o 6 o A a o t h o c h t c a l h o  C TynH ipj KOAeca;

- pasH ocreH H ocT b cTyneupsi, paaHOTOAiiprHHocTŁ o6 oą$, n e p e x o c  T o p ą a  
crynH U B i, cm äth«  c ry n H rp u , ckoc T o p q a  c r y n a q u ,  K o p o n c a a  c r y a a n a  n o c A e  
M e x a m rc e c K o d  o S p a G o n u s , y r o H e r a e  o6oA a;
-  3 a x a r  Ha rp e Ö H e  h  Ha o S o A e KQAeca;
- HeAOKaT rpeöHH;
- yroH eH H e ą b c k s  h  oSoah;
-  M3AHÄ A aaM eT p n a p y jK H o i  noBepxHOCTH o6 qaa  K o a ec a .

H a  n p oK axaH B ix  x o A e c a x  aaS A iO A axrec* noB epxH O C TH iae Ąe^seKTŁL 3 a  
HeGoAfcHIHM HCKAXHteHHeM HCTOraHKaMH 3THX A B O R TO S HBA3IOTCH HOpOKH
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MSTBAAa: Tpem H H M , pSaH H H H , HOAKOpKOBBte n y S U p H , tOAâKOBHe BXAKHteHHK 
u T .n . B KOAeconpoKaTHOM c r a n e  b  M e c ra x  paaroA oxeeB H X  a n o c  A es^eK Tos 
nOHBAHKJTCÄ HACHH.

O ieA y eT  OTMCTHTb, TTO TOAJbKO naCTB KOAÊC OTSpaXOBHBaeTCB noCAS HX 
ocM crrpa b  «iepHoßOM b h a « ,  a  6 oAŁinan nacTB -  nocA e h x  M ex a H H n ecx o t  
oÖpaßoTKH, TaKHM o 6 p a 3 0 M, npeA O TBpam eEBe h a h  y M ea b m eH a e  A eÿexT O B  
He t o a ł k o  npHBOAHT K HenocpeACTBeHHOMy yaeABraeHHio B u x o A a  r o z p o r o  
K oaeca , h o  H y crp a H x eT  a eoôxoA H M ocn . b  AorroAjnrreAŁHŁK TpyAoaaTpaTax, 
3aT p a ra x  C T aH xo-nacoE, HHCTpyMeHTa, aA eicrposH epraH  h  p p y r u x  
M aTepHaaoB.

Tskhm o6p&30M, juoiqaAfe, oöosHaneHHaji aa  dhc.4, 'repe 3 0,
xapaKTepjcaytoiayio nacn. HeHcnoABSosaHHoro pecypca koaöc m osho  
paaAOAHTB Ha rp a  ocHOBHtie rpymxH (pac.5.a):
0.1 - noB epxH O C TH bie AeepexTH;
0.2 - otkaobchhh no reoMerpanecxHCM paawepaM;
0.3 -  re o M e tp H a e c K H e  H SM epeaH H  a  m c to a  M exasnsw ecxoiir o 6 p a 6 o r x H .

B o ccran o B A eH H e  p aö o ro cn o co ß H O C T H  x o w c a  b  n p o q e c c e  
3KCHAyaTanHH QpeAycM aTpH BaeT a®h c t b h », H anpaB A eH H B ie
H a  BoccTaHOBABHHe n a p a M c rp o B  x o a e c a  A ° c o c t o h h h k ,  u p a  x o T o p o M  o h o  
6yABT c n o co Ô H o  B w noA R jrrb  T pe6osaH H X  BKCH AyaTaqaa a p a  y c ra s o B A e H a a tx  
yCAOBHHX 4>yHKHHOHHpOBaBHX. TpaAHqHOHHO npOH3BOAHTCH BOCCTaHOBAGHHe 
t o a b k o  re o M e ip n a e c K H x  n a p aw re rp o B  n p o $ H A ii K a r a n  h a  x o a e c a .  I l p a  s to m  
BOCCTaHOBAeHHe BHAHTCX H83KOHOMMWHO. H 3 -3 a  Ae4 )eKTOB H a HOBepXHOCTH 
sa raH H Ä , B o sH H K ax jn p tx  b  n p o q e c c e  ax cnA yaT aqH H  (HOAayHe, H asap & i h  t .h . )  
H  B03MOJKHOCTH HOAOMKH HHCTpyMeHTa HpH BOCCTaHOBAeHHH HpOTpHAH, 
o 6 p a 6 o n c a  BeAeTCH " h o a  K o p x y " , t o  e c r a  cH B M a erc x  h  p a O o T o cn o co Ô H M â 
CAoá MeTaAAa. H ccA ąąpaaH H M  B H H H y K T a  Qoxaa&AH, h t o  3 a  c p o x  CAyacOai 
x o a e c a  B a r o n a  a o e ą ą a  36% p a ô o n e à  t o a i h h h i j  o ß o f ta  p a c x o A y e T c a  H a 
crpyxK K y. r io  a a h h h m  [3] c p e f tH s s  TOAmpana o 6 o Ą a  HOBoro x o a e c a  c o c ra B A se T  
78 MM. MHHHM3AŁHO AOSJCTHMä* B 3KCHAyaTaqHH 35 H 30 MM M *  BarOHOB 
CKopocTHM X h  H ecK opocT H H X  naccaxcH pcK H X  noesĄ O B, a  p a O o a a a  « c ä c tl  
TQAipHHLI 060Aa 43 H 48 MM COOTBeTCTBeHHO. f i o  AAHHHM OKTafípjyCKOft 
A ceA e3H oń A o p o r a  H a y n a c r x e  M o c k b s  - C .-nerep6ypr o O iq a a  n a c r o T a  
CpaKOBKH XOAeCHUX H a p  H HX OOCTfHAgHHe B OÖTOHXy M H  CKOpOCTHUX 
noesA O B  b  1,8 p a 3 a  Ó O A ijne, a e m  A** H eC K opocrH iJX . H oaTO M y b  c r p y s c x y  
paCXOAyCTCB MeTaAAa KOACC CXOpOCTHHX H HeCKOpOCTHMX noeSAOB 
cooT B ercT B eH H o 27  h  17 mm p a ô o a e â  n a  erra to ad c ch h m  oiśoĄ a, 
a  H 3 H an in B aeM H e b  sxcH A yaT aqH H  n a c r a  t o a i h h h u  o 6 o a o b  k o a h c  saroH O B  
CKOpOCTHbtX H H ecK opocT H H X  H063A0B COCTaBlUOT COOTBeTCTBeHHO 16 H 31 
mm. CABAOBaTeABHo, 3 a  c p o x  cAysKÖBi x o A e ca  B a r o n a  c x o p o c r a o r o  iio e a A a  
62% paöoneH t o a i h h h l i  o 6 o a&  pacxoA yeTC H  a  cipjoxxy.

B cooTsercTBHH c phc.4 OAOZHaAHi xapaxrep Hayionpie pecypc, 
HeHCnoAB3yeMLiH Ha craAHH axcHAyaTaqKH H3-3a apaM eaneM oñ



JL3S

HeaKOHOMH^HOÓ TexHOAorsia BoccraHOBAeHHH npocpKAH, o6o3H aneH U  n e p e 3  
2 ,4 ,6 ,8. A B E¡eAOM H e n c iiO A fc s y e M u á  p e c y p c  o o p eA ftA H ercH  c v m m o h  n A o m a A e n

Th =  0 +  2 +  4 + 6 + 8 (4)

B TO * 8  B peM H  BeAHMHHH B & o a p A e ft  2,4,6 H 8 s s b k c s t  o t  m h o i h x  
cp aK T o p o B  h  n p R M e p B o , K a x  n o x a a a a o  n a  p a c  5.6 m »  H A o m ą ą n  2 r A a s a u M  H 3

HBDC «BAJTÎOTCH:
2 .1  -  H e c o B e p r a e H H o e  H S M e p e B H e  A u aM eT p a ;

2.2 - H e c o B e p m e H H O c T B  M e ro n a  M e x a ra n e c K O H  o 6 p a 6 o n c H ;
2 .3  '  6 S 3  B occraH O B A eH H H  ipH SH K o-M exaH H H ecK H X  n a p M e r p o B  n o B e p x -

H o c T H o ro  c a o * ;

2 .4  • H eco B ep m eH C T B O  H K c rp y M e H T a  (p e a p fc i) .

a) 6)

B CBH3H c m e M m & x m u  hmcam oncaaoB no noĄpesy rpeSm i npoqeHT 
HeHcnoAKjyeMOH paßoHeä TOAntHHU 060,04 BoapacraeT (rrpa soccTaHOBAeKHH 
KOAeca c noAf>e30M rpeßas cpesaerc* 3 h a'ffl're.M.HWH c a o h  MeraAAa o ö o a s , 

(pnc.3.) McnoAKïyeMHH b Kacromąee speM s pecypc oapąa,eA*eTC* 
CAeAyïomeÉ cyMMOft jłioepas®  (pnc.4):

Th — 1 + 3 + 5 + 7 + 9  (5)

h  c o cr a B A se r  n p im ę p B o  60% H asB an en H oro  p e c y p c a

T„ «* 0,6 T (6)

To ecn> npHMeHseMue b  Hacroamee BpeMH cnoco6w BoccraHOBAeHHH 
pa6orocnocobHocTR Koaec (BoccraHOBAerae reoMerpsui npoipHAH) 
HeaKOHOMHBHM, T&K K3M CeiUKaiOT Ha3Ha>fSHHŁiH pecypc KOAeca.



CAeĄOBaTeAŁHO, Heo6xOAHM O n oB H in eH H e s k o h o m h h h o c t b  B occT aH oB A eH H * 

p a ó O T o c n o c o Ó H o c n i K O A eca, c o x p a a e H H e  M eraA A a o ó o A a .

3 a  nocA eĄ H H e A e c jr ra A e n w  npeACA n p o M n o crH  K O A ecnoń c t s a h  B H p o c  
4 0  1 1 3 0  M i l a ,  a  T B ep A o cn . 4 0  2 5 5  HB. B t o  a c e  speM.® b o h b h a c h ł  T ex H O A o raa  
npOH3BOACTBa TJDKeAblX peAbCOB OC0 6 0  BUCOKOá npOHHOCTH C TBepĄOCTbiO f ip  
4 6 0  HB h  rrpeAfcAOM n p o E H O cn a  ą o  1 5 2 0 -1 5 6 0  M T Ia  [1 ,2 ,3 ] . P an ee  
BŁiEOAHeHHŁie HCCAfiAOBaHHH UOKasaAH , HTO H astóoA ee paiptO H aA B H O e 
c o o T H o n ieH H e T B epA O cra  M aTepHaAa p a 6 oHHX noB epxH O C T eá KOAeca a  p e A b c a  
AOA3KHO 6 h t ł  1,2. Bw ecre c TeM, upoC A em a o irm M H sap H H  h 3 h o c o c to & k q c th  
n a p u  KOAeco-peAJbc oóycA O B A ena p * a o m  TexaBKO-sKOH OHuaecKH X 4>axTopoB . 
H  K03t|K pH pH eH T cooT H o iu eB H *  TBepApcTH M aTepH aA a KOAeca h  peA Ł ca , 
BepOHTHO, H e HBAHeTCH BeAHHHHOH nOCTOHHHOft. O h  AOAJK8H 3aBHCeTŁ OT 
tp y 3 0 H a n p sm eH H 0 C T H  o t a s a ł h m *  BanpaBA eH H Ó  h  y ia c n c o B  xceAe3H rjx  A o p o r .

BHCApeHHe TepMuraecKOH o6pa6o n a i peAŁCOB ao 341-388 HB cHipaAo 
B&stHysa po ab m * yAyHnseHRSi paC oru msAesBtíx Aopor. OftEaKO, 3t o t  m ar 
6 h a  npeAUpHHjrr 6ea yneTa "HHTepecoB “KOAec, AOHCTBHTeAŁHHe 
B03MOAUÍOCTH MaTepHaAa KOTOpHX (lIOBUEieHHe TBepAPCTH, 
H3HOCOCTOHKOCTH H Ap.) AO CHX HOp OCTBIOTCS paCKpHTHMH He HOAHOCTUO, a 
cooTHonieHHe TBepAOCTH Ha MHorax HanpaBA£HHxx oxa3aAocŁ paBHHM
0.75.0,85.

A H aAH 3H p y x  p a c . 2 , m o ach o  o t m 8 T h t ł ,  h t o  c y m e c T B y e r  A B a o c h o b h u x  

u jm a  h o b h d i6 H h h  p e c y p c a  x o a e c  TexH O A onm ecKH M H  M eroAaM H . I I E P B b l í í  - 

s a  CHCT 3 KOHOMHH MeT3AA& oOOAa, T .e. CHIUKeHHe BHeAHHHHH T H 

(H eH cn oA & aygM oft n a c r a  H asH a^ eH H oro p e c y p c a )  K.aK H a craĄBU 
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Abstract

The increase of effectiveness of railway transport is closely associated with 
setting up new technologies of manufacture and repair of railway wheels and 
refurbishing the existing wheels in order to raise their durability. The 
management of the work quality of the wheelsets as well as their durability and 
reliability should take into account the mechanisms of wheel parameter change 
and their manufacture and repair conditions. The basic technological ways and 
means of increasing the durability and reliability of railway wheelsets wheels 
have been discussed in the paper. Since more than 50 per cent of the material is 
not utilized during the manufacturing process (machining etc.) and, moreover, 1 
mm of the rolling surface outer layer corresponds to approximately 20000 ë 
40000 kms of travel, two basic ways of increasing the durability of the railway 
wheels have been considered in the article. These are: 1) the economy of the 
metal during manufacture and running, 2) increasing the abrasion resistance of 
the wheelsets steel.


