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AHaTOAHtt EOrAAHOB

TEXHHKO-KCOHOIflWECKHE ACnEKTH COBEPUIEHCTBOBAHHH 
ÏEXHOJIOrHH PEMOHTA KOJlliCHUX FIAP

PeąffiMe. B paOoxe npnBeAeHa MexoAHKa BHdopa iexHHHecKHx cpeACXB 
peMOHia KOJiëCHUx n a p , Ha ocHOBe oniHMnaanHH napaMeTpoB lex H o n o rn aec - 
KHX MOflyaeft h jihhh2 .

B ocHOBy p acnexa  napaiiexpoB jiHHna nojioseH MoayjiŁHHlł npnHnnn no - 
cipoeHHH cxpynxyp xexHOJiornn n Kpnxepnfl, yHHiHBaBąnft npiiBeAëHHue a a -  
Tpaibi Ha TexHOJiorHHecKHX onepannnx , xpaHcnopTHo—HaKonnxeabHUx ycxpoU- 
CTBax h cHcieM ynpaB^eHHS, a  xaKxe 3i4>eKXHBHocxb b c$epe sK cnjiyaxa- 
i;hh 3a CH6T yBejiHHeHHH cpoica cayzcfiH KOJiëcHHfl n a p . npHBeAeim pe3yjib- 
laTH p acnexa  3<J$eKiHBH0Cxn b c$epe 3Kcnjiyaxan,HH 3a o n e i npHMeHeHHH 
TOKOB BblCOKOfl HaOTOIb! nepefl OÔiaHHBaHHeM npO$HJIK n0Bep3H0CTH KaiaHHH 
Kojiëcnbix nap Ha ciaHKax ijnpinj "Pa$aM ei".

B yCJIOBHHX pOCia CKOpOCTefi ABHXeHHH H nOBbimeHHH HHXeHCHBHOCIH p a d o m  
noflBHKHoro cocxaB a yBejinHHBaioica cxaxxcxHuecKoe h AHBaMnnecKHe HarpysKH Ha 
KOJiëCHue napbi, B03pacxaex nnKjiHHecKaa HanpnacëHHocib KOJiëc u ooeU, cnocoC - 
OTByioAaH ycKopeHH» npoueccon H3Hooa h noBbmienaa AetpeKxoB, B aKcnnyaxanHH 
B cxpenaexca GoJiee 60 bhaob Ae$eKioB KojiëCHtcc nap [Y ] , K oiopue npaMO hjm 
KOCBeHHO BJIHHiOT Ha CeSOnaCHOOXb ABHSeHHH,

CymecisyiomaH Ha xejie3HLoc A oporax c n c ie u a  KOHipojin h peMOHia n an p asjie -  
Ha Ha BbMBjieHHe h ycTpaHeHHe Ae$eKTOB h noAAepxaHHe KonëcHux nap b ncnpaB - 
H O U  co o to h h h h ,

B nocjieAHne to a h  HaSjnoAaeicK leHAeunna o oahoS cxopoHH y a e j u m e m u i  n o - 
xpeCHocxH b peMOHie KOJiëCHbtx n a p , a  c Apyroü -  HeycTofinuBoro BbmycKa kx 
H3 peMOHxa. 3xo BU3t!Baex HeoCxoAHMocib oo3AaHHa fioaee npoH3BoAnxe;ibHLtx 
XeXHHHeCKHX OpeAOTB H COBepüieHCTBOBaHHH XeXHOAOTHH peMOHxa. IIpH 3X0M Baac- 
HeanmM xpeSoBaHHeM HBjiaeTca He xoabko noBumeHne npoKSBOAHTejibHOCTH oSopy- 
AOBaHHH, ho h Sonee Bucoicoe KanecTBO peMOHia, o6ecneUHBa»mee lexH o n o rn - 
neoKHMH uexoAaMH noBumeHHe HaAëKHoexH h AonroBeHHocxn KOJtëCHKx n a p .

B JMîDKTe b sxom HanpaBjieHun npoBOAKxcn AejienanpaBAeHHaH p a6 o x a . B no- 
ojieAHHe roAH OHa ocynecxBjraexca Ha ocHOBe nnoAOXBopnoro coxpyAHHHecxBa 
o (jmpMoâ "PaipaMex" b paMxax LIexBeAOMCiBeHHoro corjianeH na no H ay rao -iex H a- 
HecKoMy ooipyAHHHeCTBy MexAy MTIC h  KnHCiaHKonpoMOM CCCP h  MnHMexMamnpoMOM 
I1HP no npo6jiewe co3Aamui BHCOKonpoH3BOAnxejibHoro odopyAOBaHna h xexH ojiorn- 
aecKHx AHHHÍÍ peMOHxa KOJiëOHUx nap noABHSHoro oocxaB a. Ilo oxoiiy corjiameHH» 
pa3pa6aiHBa»iCH xanne j i h h h h , Koxopue ooAepscaT oCopyAoBanne hoboto noKoae- 
HKH, BKjnonaa KOÆëooxoKapHue cxaHKn c HncnoBbiM nporpamiHbtM ynpaBneHneM, h h -



28 A . EoiytaHOB

A y K U u o H H u e  y c T a H O B K H  a m  o x x n r a  n o B e p x H o e i H  K a i a i m a  K O J i ë c ,  n o n y a B i o M a i H H e c -  

K n e  c i e n A N  a m  M a r H i i T H O ö  A e i J i e K i o c K o n H H ,  B u c o K O H a n o p n u e  M o e ^ n u e  M a n n i H U ,  

T p a H c n o p i H o - K O H B e î i e p H H e  c H o r e t o i .

K a n  no Ka s a j :  onuT coBMecxnoi i  p a ß o x u ,  n pn  C 0 3 a s h h h  h o b o t o  oßopyAosaHHi i  

H MHHÖ HeOÖXOAHMO yHHXHBaiB MH0X6CTB0 TpeöOBaHHß,  BHieKa»HHX H3 CymeCTBO- 

BaHiia HeoÄHopoÄHhix k o m c h h x  u e x o B  peMOHTHHX n pe An p mi i Hi ł  0 p a 3 A H H H 0 ii npOH3-  

BOÄCXBeHHOÖ MOmHOOTBIO. Ä M  TaKHX npeAnpHHIHÜ OKOHOMHHeCKH Ue j ieC006pa3H0  

HMeTB oöopyÄOBaHHe n pn  oahom h  xom x e  (JyHKltHOHajiBHOM e r o  HasnaHeHKH o p a 3 -  

jihhhmmh npoH3Bo^îîTejibHOCTBî3 h  c t o h m o c x b i o ,  a  cj ieAOBaiej iBHO oTałWajomeeoa  no  

c bohm TexHimecKHM napaMeTpaM.

B e e  B i o  n o p o w a e i  n p o ß a e . M y  o n x H M H 3 a m i H  n a p a M e x p o s  h  o ö o c H O B a H H o r o  b h ö o -  

p a  O Ö O p y A O B a H H H  K  X H H H ä  B  3 a B H C H M 0 C X H  0 1  y C J I O B H Ü  H X  í y H K H H O H H p O B a H H S ,

npn 3T 0M  3 a s a n a  B u ö o p a  o Ö o p y A O B a H H S  h  j i h h h ö  o  o n T H M a jiL H M M K  n a p a M e ip a M H  

o S y c j i o B n e n a  H e o ß x o A H M o c i b »  p a 3 p a ö o x K H  H a y H H o - o ö o c H O B a H H U x  p e K O M e i w a u H ü  i i p n -  

M e H e H H i t  i p o r p e c c H B H O ö  x e x H o n o r H H  h  x ex H H H e cK H X  c p e A C i B  n p n  peMOHie h  $ o p M H -  

p o B a H H H  K o a ë O H H x  n a p  b  n p o n e c c e  p e K O H C T p y K i W H  h j i h  h o b o t o  n p o e K T H p o B a H H H  B a -

r o K o p e M o n i H b D C  n p e A n p u H T H ö .

E ë  p e m e m i e  b  y c j i o b h h x  m n p o K o r o  o n e x i p a  n p o H 3 B O A C iB e H H h ¡x  ( f a K i o p o B  x p e ß y e -  

p a 3 p a Ö o x K H  x a K o ä  M O A ejiH , n o x o p a a  C M o r n a  ö u  o ß e c n e n n i B  y H H B e p c a j ib H u ä  n o A x o A  

K D io M y  o ao x H O M y  o ß b e K i y  h  noJiyH H X L  iH n o B H e  p sA M  x e x H O J io r iw e c K H X  M H H fi p a 3 -  

j i h h h o í í  n poH 3B O A H xejiB H O C T H  o  n a p a M e i p a M H ,  yA O B jiexB opn iuH M H  x e x H H K o -sK O H O M H - 

n e c ic o M y  K p H ie p H s o ,

B  o c H O B y  M O A e n n p o B a H H Ä  n o n o x e H  M O A y j iB H H ii  n p H H U H n  n o c x p o e H H H  l e x H o n o r n -  

H e c K H X  H H H H Ü . 3 i o x  n p H H n n n ,  H e o M o x p a  H a  ß o j i B m o e  M n o r o o 6 p a 3 i i e  c x p y K x y p n u x  

B a p n a n x o B  j i h h h í í ,  A a ë x  b o 3 m o x h o c i b  C B e c x u  h x  k  x p ë u  X H n a M  o Ö o Ö h iö h h u x  c i p y x -  

x y p  ( p n c .  1 ) ,  I l e p B u f i  x n n  ( c m .  P h c ,  l a } ,  o x o f i p a x a e x  c i p y x i y p y  x e x n o j i o r H H  p e -  

M O H i a  K O J i ë c H H X  n a p ,  c o o i B e i c i B y n ą y i o  y c j i o B H H M  n a c o a x n p c K H x  h  r p y 3 0 B u x  B a r o H -  

h u x  A e n o ,  B i o p o i l  x n n  ( c m ,  P h c ,  l ö )  -  y c j i o B H H M  B a r o H O K o a ë O H t t x  M a c x e p c K H x  h  

x p e i H ö  ( c m .  P h c ,  1 b )  -  y c n o B H H M  B a r o H o p e M O H i H u x  3 a B 0 A 0 B .  O ß o ß n ö H H ü e  c i p y K -  

x y p M  H M e so x  n e x o i o p o e  p a 3 j i H U H e  M e x A y  c o ß o ä i  n o  c o c x a s y  M O A y j i e ä  h  M e x M O A y a B H U M

CBH 3ÄM ,

B  p a M K a x  y K a 3 a H H b i x  o ß o ß m Ö H H t i x  c x p y K i y p  m o x h o  K O H C i p y H p o B a i B  p a 3 j i H H H H e  

B a p H a H T H  M O A y J i e ' i ,  C O X p a H M  a B T O H O M H O C X B  H X  a H a J I H 3 a  H B O 3 M 0 X H O C X B  B b l ö o p a .

K a x A K ä  B a p n a H i  M O A y M  n p e A C i a B M e x  c o ß o ö  K O M o n e x c  x e x H H H e c K H X  c p e A O X B  

b  B H A e  l e x H O v io r H H e c K o r o  o ß o p y A O B a H H H ,  c p e A c i B  y n p a B j i e H H H  h  x p a H c n o p x n o r o  

o O e c n e n e H H H ,

K  T a K H M  M O A y J I H M , H a n p H M e p  O T H O C H I C H  ( c m ,  P H C ,  l )  M O A y X H  A ß M O H i a x a  MÄ ,  

M o n x a x a  M „ ,  o ö m m b k h  b x o a h o t o  h  B u x o A H o r o  K O H i p o j i h ,  b o c -M 00 ËK K
cx a H O B jieH H H  n p o $ H n a  n o s e p x H O C iH  K a x a H i i a  k o x ö c  M3  h  m e e x  o c e ä ,  p a c -

c n p e c c o B K H  h  $ o p M H p o B aH H H  K O JiecH M x n a p  M ^ ,  n p o M e x y x o n a o K  p eB H 3 H H

ÖyKCOBHX y 3 J I0 E  Mn p ,  C H H T iia  B H y ip e H H H X  K O .le n  IIOAMHnilHKOB Mc k ,  O K paC K H  H 

c y n K H  a QK K o a ë c H b tx  n a p ,  a  x a x x e  H 3 ro x o B .x e H H a  k o b h x  o c e f t  ^ o c *

r i a p a j i e x p f j  o ö o p y A O B a H H a  h  M O A y a e ä  h b a h i o t c h  o c h o b o ü  a m  $ o p M H p o s a H H a  x e x H O -  

A O r H H e C K H X  A H H H fi n y i Ö M  O n X H M H 3 a H K H  H X  H a  M O A y JIB H O M  y p O B H e .  B  o x o t t  C B H 3 H  c y -  

q e c x B e H H t n i  H B n n e x c a  B i i ö o p  h  o ö o c u o B a H H e  K p n i e p H a ,
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Ha ocHOBe aH aan3a [ 2 ,  3 ]̂ b KanecTBe Kpnxepna sudpaH noKa3aTejib 3(¡>gieKTHB-
HOCTH, OToßpaxcaBmuä yAejibHne npHBeAëHHtie s a ip a x a  na  p en o m  KOJiëCHHX n a p , 
3tot noK a3aie^b HaHJiyHumM o6pa30M OTBenaex xpedoBaHHio yHJiBepcaabHocxH h 
KOMJIJÎGKCHOCTH OUeHKH CpaBHHBaeMHX BapHailTOB.

Tax iianpiiHep, noKa3axeJib so>i>eKTHBiiocTH T e xH o a o r H H e c K o r o  Moayaa P M 

HMeeT Bvm

aorim ecK y» i - i y »  CTaHKoonepai(HK> b cocxaBe MOAyjia, TpancnopiH oe o6cxyscnBaHne 
« ynpaBjieHHe Moflyjiew; A 3m -  noKa3axeab yaejibnofi siMjeKTHBKOcm b cijepe s k c -  

nnyaiaiiHH 3a cnëx noBNmeHna KaaecxBa penoH ia KoaëcHbix nap xexHojiora'iecKHnK 
Meio^aMH; n -  k o j i h h c c t b o  cianK oonepauiiii b c o c ía s e  MOÀyJia.

y^ejisH ae a a ip a iu  Ha ciamcoonepaiíHíi onpeAejiasoxca no cjieAyjoineMy BbipascemiK)

TAe t  -  c p e f l i i e e  3Ha ne Hne  H i n e p B a j i a  BpeneHH q xyHHoe  a p e n a  odpad o xKH k o -  

j iëCHHx n a p  h a h  h x  3a e M e m o B  n a  o d o p y n o sa H H H ,  n Q -  i iej ioHHCjieHHoe KOJmHecxBO 

eAHHMn oÔopyAOBaHHH Ha c i a H K O o n e p a n H H , p  -  p a c n e x H o e  K o a n H e c i B o  eAHHHH 

o d o p y A o s a n n a ,  -  c t o h m o c t b  eAHHHUti oÔcpyAOBaHna,  s Q-  nouiaAb,  3aHHMaeMaa

oCopyAOBaHHet i ,  a ,  ,  -  KOS'iîfflUHeHTH npi:  cooTBeTCTBy»qKx nepeneKHUX,  a 3 -

KOSiKjHnHeHT, yHHTHBaMíüt í  BJIHaHIie UeXOBHX H 0Öqe3aB0ÄCKHX HaKXaAHHX p a c x o -  

Ao b , j łQ -  KOJiHHeciBo pa6oTaioiąi ix Ha  odopyAOBaHHH, -  yae j ibub ie  3 a î p a T H

Ha HHCTpyMeHT H 3XeKTp03HeprHB.

Exofiaque b  $opMyxy 2 nepeMemme onpesejiaioxca no c;ie,ąy»qHM BbipasteHHaM

n = a n t 1 e r  n  ♦ 1 ,  ( 4  )

n

i = l
( 1 )

( 2 )

o P

r,ne p -  AeacTBHTejibHbiä roAOBoü (¿oha Bpenen« paöoibi oÖopyxoBaHna, N -  np o - 
A

H3B0AC-BeHHaa n p o r p a M u a ,  n p HXOAa qaaca  n a  cxaHKoonepa i ;n io»

CocTanaawąiie $opityjiH ( l )  P„., n P HMe»x caexyMEpiÄ bha* '  M» My
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r j e  t H -  c p e ^ H H Ü  H H T e p B a J i  B p e M C H H  Bt my cKa  npoAyKiyui  c  uoAyAH,  + a ^ ?  -  

K O H C T aH T h l AAH 3 a í ,a H H K X  y C JIO B H Íi Í Jy U K U H O Iiíip O B a K H H  M O A y a a ,  Kr  h  KMy -  C T O H -  

M O C T b O O O I B e x C T B e H H O  X p a H C n O p lH O - H a K O I lH X e jI b H O Ï I  C H C ie M H  H C H O ie iJ U  I lM O A y JIB -  

H o r o  y n p a ß a e H H B , s  u  s  -  n x o q a A H ,  3 a m u . ! a e M K e  x p a H C n o p i H O - H a K o r m x e j i b H H M HH Mjr
yoxpoMoiBaMH h c n o x e M o ä  ynpaBj i eHHH, ß  -  k o a h h c c x b o  c n e i u i a . i n c x o B ,  o ö c x y -

s tK B a B U H x  c a c xe M y y n p a B . x e n n H ,  v -  a n a a e u K e  BHyxpj iHOAyabi ioro 3 a A e x a ,  ff

3 H a ' i e H n e  y A e x b H o i i  c e ö e c x o H M o c i H  H a  - x o ü  c x a H K o o n e p a u n n  M O A y a a ,  Œ ¿  11

U  -  x e i c y ą H e  y A e a b H u e  3 a x p a x u ,  o ß y c x o B j ie H H H e  co A e p sc a H H e M  c o o x B e x o iB e H K O  
y w

ipaHcnopxHO-HaKonmeAbHbDC y c x p o i i o i B  y. cncxeMbi  ynpaBj ieHHH.

C o c i a B j i a B i n a «  A 3 m  ( J o p M y j iH  ( 1 )  0 K a 3 U B a e x  n a  K p n i e p n ü  B a n a K n e  K a K  s e n x o p  

n p o i H B o n o a o x H o ä  H a n p a B a e n H O O i H  n o  o x i io m e H i n o  k  A p y r u M  c o c x a B a a i o ą ! : M  h  o x o ß p a -  

x a e x  B a w a H i i e  i c a < i e c i B a  x e x H o a o r H i i  b  c $ e p e  3 K c n a y a x a u n n .  C a a  u o . v e x  ß u x b  C o a b -  

m e  n y a a  b  i o i :  c a y a a e ,  e o a n  b  p e a y a b x a x e  n p H M e n e H H a  n p o r p e c c i i B H O i i  x e x H o a o r E H  

A e a e H a n p a s a e H H o  H 3 M e H a e x c a  K a n e c x B e H B o e  c o c i o x h h û  K o a ë C H b tx  n a p ,  . ą a s o ą e e  

s ^ e x x  3 a  o h ö i  noBtuaeHHa K a n e c T B a .

Sa x  H a n p H M e p ,  n p n M e a a a  n p n  B o o o x a a o B a e H H H  n p o ÿ n a a  n o n e p x H o o x H  K a x a m i a  

K o a ë c  H O B y io  x e x H o a o r a »  o ß i a H H B a u n a  c  H c n oa b 3 o na f i ne M i o k o b  b u o o k o ü  l a c i o r a ,  

a  n p n  $ o p M H p o n a H K H  K o a ë o H b û c  n a p  -  T e x H o n o r m o  o n x H M a a b H o r o  k  o  k  n  a  ë  k  i  ü  b  a  h  í-.a  

K o a ë c  h  o c e i i ,  c o c x a B j i H n E t a a  A 3 v n o a B a a e x c a  3 a  c n ë x  s x o h o m h h  « e x a a a  h  y B e j i H -  

a e H i i a  c p o u a  c a y x ß b i  K o a e c u t i x  n a p .

0 ,n H a K o  a x h  o c y n e c i B J i e H H f l  K o a n H e o T B e n n o r o  a a a j i a a a  n o x a s a x e j i E  A 3 t¡  x p e -  

ö y e x c a  c n e u H a a b H ć i a  u e x o A H K a  e r o  p a c n e x a .  H n x e  n p H B e a e n H  i J p a r M e H i N  i i c o a e . ą o -  

B a H K ü i  H a  o c H O B e  K o x o p u x  n o K a 3 a H  M e x o A n i e c K H i :  n o A x o A  k  o u e H K e  3 :¿> ¡y eK X H B H o ciH  

n p H u e H e i r a a  h o b o ü  x e x H O J i o r n H  h  o n p e ^ . e a e H n a  n o ; c a 3 a x e a a  A 3 , ,  n p n  D o c c x a H O B a e -  

h h h  n p o q p H a a  n o B e p x u o o x H  K a x a i r a a  k o  j i ë c i i H X  n a p .

K a K  n 3 B e c i H o  ,  n p n  c y n e c x B y j o m e i i  x e x a o a o r m !  o ß x a u H B a H K K  n o a e p x H o o x e ü  

K a x a H K H  K o a ë c  H a  K o a e c o i o x a p n u x  c x a H K a x  c p o K  c j i y x f i K  K o a ë c H u x  n a p  o o K p a q a e T -  

o a ,  l a x  K a K  n p n  o ß p a ß o x x e  b  o p e A n e M  c  K a x A o r o  K o a e o a  c H H M aw T  b  o x p y s u c y  

c a o f i  3 - 4  m í.! n o a e 3 H o r o  M e x a a a a  H 3 - 3 a  n a a n n i i a  n a  n o B e p x H o c i H  K a x a H i i a  iB ë p A f c c x  

(HB700-1000) T p y A H o o ß p a Ö a x u B a e M b t x  A e i p e x x o B  x e p H O i i e x a H H i i e c K o r o  n p o n c x o x A e H i i H  

( n o a s y n u ,  H a B a p t i  h  A P . )  .

¡(pone xoro, oßaaflaa HeAOCiaxoHHoii no SKanemno h HepasKotjepHO pacnpeAe- 
aëHHoâ no ceneinna o5o;;a iBëpAocib» (HB ox 290 a o  250) , ueia.ut noBepxHociH 
KaiaHHa xojiëc nMeex noHsixeHHyra H3KococioiiKocxb, h x o  xaKxe npHBOAHX k coxpa- 
BieHHB opoKa cjiyxßH KoaecHHX nap.

HcxoA.a H3 s i o r o  c a e A y e x ,  h i o  cpoK cayxÖH K o a e c n a x  n a p  Moxex 6 h t b  yBejin- 
Hen 3 a  c n e i  Hc n o ab 3 0B a HHa  b  s K o n a y a x a u i n t  cbOKOHOMaenHoro n p a  BoccxaHOBASHuH 

p a ß o x o c n o o o Ö H o r o  c a o a  w e x a j u i a  u yjiyvmemui iJi i3HK0-MexaHHHe0KHX x a p a K x e p n c i H K ,  

rxaBHHM o 6pa 30M,  noBbineHiiH a o  pa3yfiHHX i i pe s e j i c B  x B ë p A o e m  Be pxHux  c j i oëB n o -  
BepXHOCIH KaTEHHÄ KOJlëC.

O x o  b h a h o  T a K x e  H 3  C A e A J T o m e r o  c o o x H O iu e H H .i
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r,ąe ï  -  opoK c n y » 6 u  K o a ë c ,  h ^  -  ToaąHHa p a ö o s e f i  g a c i l i  oöoao K o a e c a ,  Fi T -  
o p e s H e c r a i K C i H M e c K o e  3 H a s e n n e  tojiuíhkh p a O o s e i í  s a c r a  oö oAa  n o n e c a ,  cHHMaewoii 

B CTpyxKy [ipn BoccTanoB.i ieHHH npopzj iH.  ( l e x H o n o r H s e c K j i ä  h sh o c ) 3a n ep n oA  c n y x -  

Öu KOJieca ,  R - cpeAHe roAOBoe  S H a s e n a e  n 3 H o c a  ( n p o K a T a )  n o a e p x H o c r a  xaia- 
HHK KOJlëC (BKCnxyaTayHOHHUii  H 3 H 0 c ) ,  ^  -  CpeAHKfl IIHieHCHBHOCTb H3HOCa

( i m i e p r n e a b  H 3 Ho ca )  noBepxHOCTH KaiaHHÄ KOJiëc,  n 3 Me pa e Ma a  b mm/ 1 0 4  k m ,

I  -  cpeAHeroAOBoí i  n p o ö e r  KoaëCHofl  n a p a ,

JÎ3 BtipaseHKH ( 7 )  cn eA y e i, h to  cpoK cayxöa s& bhckt o t  skohom hshoto o ö ia -  
SHBaHHH, m o  npiiBOAHT K yMeHbmeHK» h t  h  K yBejwseHHKi I ,  a  laKsce o t  h h t c h -  

c h b h o c t h  H3H0ca >̂H , yMeHBBeHHe K oioporo  npiiboAKT k  p o c iy  T.

CpeAHeroAouoii n p o ö e r KoaëCHUx nap 1 n e  sa n n o m  o í  KasecTBeHHUx noxa- 
3 a ie j ie ä  kojiSc , a onpeA enH eica ycnoBHHMH 3Kcnjiyaiai;nH (npoßerow ) BaroHOB Ha 
ceiH  A opor,

npjisepscuBaficb n 3 ,io»eHHoii KOHnenuiin, y s ë K a e  JIHHHTa, H C n o n b 3 y a  tokh  b h c o -  

k o U n a c i o m ,  p a 3p a ö o i a j w  T e x H o n o r H s e c K n e  n p o u e c c a  o i x u r a  c i;ejib» y a y s m e H H a  

o ö p a ö a T M B a e M o c r a  iieiajuia n o B e p x H o c r a  K a i a n n H  K o a ë c  n e p e A  o Ö T a s H B a H n e M  h 

l e p M o y n p o s H e H J i H  c  aeabio y n y s a e a n a  3hk o~me x a H H S e  c k h x  c b o ü c t b  e r o  n o c n e

M e x a n H s e c K o ö  o Ö p a Ö O T K H .

I IpoBeAëHHue h c c jieAOBäHHH ii o K c n n y a i a u i i o H H u e  i i c n m a u H a  KoaëCHax n a p ,  

oÖpaÖoianHUX n o  h o b o ü  l e x H o a o r H K , noAiBepscAaioT HeoÖxoAHMOCTb mn po Ko ro  h c -  

no. ib30BaHHH e ë  n p n  p eMonxe  Ko aëC Hax  n a p .  OAHaxo n p e A p e n n e  h o b o ü  T e x H on o ra i i  

T p e ö y e i  sKOHOMKsecKoro oßocHOBar iHa .

9K0H0MHSeCKHÄ OÍXpOKT OT BHeApCHHK. OTJKHTa H TepMOynpOSHeHHS CKJtaflHBaeiCa 
3a CSëT 3KOHOMSÎJÎ MeiaJIJia KOAëC H 3KOHOMHH paCXOAOB, CBH3aHHaX C peMOHTOM 
h SK.cnjiyaiaUHeU KoaëCHax n ap , b cbh3h c yBeaaseHHeM cpoxa cay aö u  K oaëc, 
IIpHsëM yBeaHseHKe cpoxa cnyscöa k o j i öc  bo3mo xh o  no AsyM HanpanneHiiHMs sa  
csëT  coxpaHCKüK. c a o s  M eiaana b npouecce oöiaHiiBaHHH nyiëM npHMeneHHS o t j k h -  

r a ,  a  laK xe 3a c s ë i  noBumeHna H 3iiococioiiK ocra nyiëM TepMooÖpaÖOTKH.
H c x o a h  H3 3T oro , nonyseHh! cneAyio^ne BapasceHM A n s  p a c s ë ia  yaeabH oro 3K0- 

HOMHsecKoro 3$$eKTa A 3T 3a n e p n o A  cayacöa Koaëc

A 3I  ■ ni  ^  KTK1+ PB1> -  f s n2 ( F  RTK2 + PB2 > + ( P "  T s ) p . <8 >
P P

HJIH

A 3 T = ^n l hTKl  "  lT3n ^ T K 2 ^  + ^ n l PB l  “  ^ 3 H2Pß 2   ̂ +  ^ 1  ~  ^ 3  ',p>

r s e  n1 »n2 -  K o rasec iB o  BocciaHOBaeHKä npo$naa 3a nepnoA cayxöu c o o iB e i-
ciBeKHO Ao h nocae  BHeApeHna hoboë lexH oaornH , U -  npeßCKypaHiHaa ctohmocts 
AeabHOKaTaHoro K oaeca na«  öaHAaxa, Ig g  ”  yAeabHue s a i p a i a  Ha oaho

BoccTaHosaeHne npoirnaa cooiB etciB eH H o a o  h  nocae  BHeApenns H osoä iexH oaornn 
P  -  yAeabitbie 3 a ip a iH  Ha riepe^opimpoBaHne h peMOHi koaöchoü n ap a  c o  CMenoä 
K oaëc, fiTK1<R-[-K2 ”  opeA H ecia iucrasecK oe  3HaseHae loaąiiH u cao a  CHHMaeMoro í 
c ipyxK y Me i a a a a  npn oahom BocciaHOBaeHHn (Piic. 2 )  cooiBeiciBeHHO ao h noca«
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P n c ,  2 .  IIpo$nj iH n o n e p x H o o i H  K a i a H i i a  x o i e c a  

1 -  h o b hB,  2 -  H3HoraeHHnii , 3  -  BoccTaHOBJieHHUii , 4  -  npef lexbHi i i i  

R y s .  2 .  Z a r y s  p o w i e r z c h n i  t o c z n e j  k o ł a  

1 n o w y ,  2 -  z u ż y t y ,  3 -  o d n o w i o n y ,  4  -  d o p u s z c z a l n y

BneApeHiia h ob o B  l exHOJiornH (yfleiŁHbi i i  T ex H o a o r na e c K H i i  H3H0c)  , f  -  Kos i t i iH-  

UneHT K a ae c TB a  TexHOj iornH B o c c T a H o n i e H i i a  n p o $Hj i a .

Hhcjio BoccTaHOBjienHi ł  o n p e A e j i a e T c a  n o  BbipajKemum

h h
n x =  E ,  n 2 =  E ,  ( 1 0 )

hHKl  + h I K l  h HK2 + h TK2

r i te  h t f K l ’ hHK° -  c P e AHecTBTHCTiwecKoe 3 H a n e i m e  K 3 H 0 c a  K o i e c  ( c m , P n c .  2 )  
n o  K p y r y  KaTaHi i a ,  nocTynaxmpix  n a  B o c c i a H o B i e r n i e ,  h i h  cpef lHni ł  n p o x a i  n o c i y -  

n a » ą n x  b oOxovxy  k o i ^ c h h x  n a p  c o o T Be i c i B e H HO  flo n  n o c i e  B n e i p e n n s  h o b o B 

TexHOj iornn ( y ^ e j i t i w i i  DKc n i ya r au no HHHi i  H3Hoc)  „

Cmucji  K03ęxijKHHe!:Ta ^  Bi ' ^en  H3 c i e i y i o i ą a x  c o o T n on e m i f i

• f  ? 1 ( h P ~ * h ł!T2 (HP ~ h ? l ) '  ? H 2  ( i i )
J 3 T„ "

KJII1

• f  = (h ig 2  + hTK2  ̂ ‘ W  h aT 2  ̂ ( 1 2 )

( h HKl + hTKl 5 '  hHK2 h HTl

rfle 2 ^ , Tg -  cpon c iy x d u  x o ie c  co o iB eic iB eE no  ą o  h n o c ie  BHe^peHH.n hoboB 
lexH ojionm .
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n¡lH  3KOHOMHHHOÜ O Ö p a ß O T K e  n p O g K O T  C HCnOJIB30B Ä H H 6M O T K I i r a ,  K O l’A a  h T 2 < h T 1 , 

H n p H  OÄHHaKOBOÜ Ą O  H noOJle B H e,ąpeH H H  O I.'K H ra HHTeH CHBH O CTK  H 3 H 0 0 & , K o r ^ a  

hKTi = hHT2 H ?Í¡1 = ?H2* K O ^w iw eH T  f g  n p y . n e T  s a a n e w i e

h -  h _ .  
^  „ _E  I ł

h  h  * 
p  "  T 2

B 3to m  cjiyaae opon cjiyxSu KOJiëc yBejiKHKTCa t o j i b k o  3a cnei CMKOHOMxeH- 
H o r o  npii oÖiauHBaHHH paöoaero cjioa Meiajura. Ecxh npHMeHiiTB He t o j i b k o  oisciir, 
k o  h TepMoynpoiHeHKe, Toraa B pt°m ojiynae aa K03$í>iimieHT
a cjieflOBaTejiBHo h  Ha cpoK caymtfH, 6yAyi b j i i m t b  o6a $aKíopa: u CB3K0Hoi.meHHH¡ 
c j io í í  a öojiee BacoKaji h s h o c o c t o ü k o c t b  ¡.leiajuia Kojiëc»

HcnojiB3ya BupareHHa (8 )  h ( 9 ) ,  KSTpyAHo HaiiTH yAejiBHBiii sKOHoMiinecKaä 
oíípeKT, oTHeoëHHLiii K OfliiOMy roAy cjiys:6a KOJiëc, CAnano ajis SKOHOMHHecKoS 
oueHKii BapHaHTOB B H esp aeM H x  TexHOJiornií aa m oaY Jibhom  ypoBHe KeoSxoAHMO h u s t b  

paCOHHTUBaiB yASJIBHyiO BÇxJeKTHBHOCTB, OTHeCëHHyiO K OAHOUy BOOCTailOBJieHlUO A3Q
i a K  k o k  A3 = A3 ,O M

BbipaseaHe aah p a c a ë ia  aiJxJeKTHBHocTii A3Q, npuxoAS-Aeiica aa  oaho B o o o ia H O B -  

j i e m i e ,  o n p e A e j i e n o  h  HMeei  cjieAyioiHHä b h a

A 3 0 = ^ I T k + f p P + (PBx -  S B2>* * ( 1 3 )

TAe f  - K03lJ4)HUHeHT 3KOHOMHHHOCTH MeXaHHHeCKOä OÖpaÖOTKH npO$HJia KaTaHHS 
Koaëc, ^  - K03K)JiUiieHT Kaaecisa iexHOJiornn BocciaHOBxeHiia npoOmia, 
IlpitHëu K03$i¿HUHeHTH ■¡fjç h onpeAeJiAioTc.a no $opMyjiau

hTKl “  h 5K2 ■ , .  . ,
fK   R > (14)p

^HKl “ h ÍK2 . h TK1 h TK2 , „  ,
f v  "  h  +  h ( 1 5 )

E c j m  o c y s i e c T B J i J i e T c s  t o j i b k o  sK O H O M iia n o e  o d i a n u s a H a e  n o c j i e  o î a a i r a ,  t o  n e p '  

B a s  c o o T a B j i H R ą a a  B H p a s e H i i a  (15) 6 y A e T  p a B H a  H y ju o ,  B o t o m  a a c i H O u  cjiyaae 
•¡f ~ T k > a  s u p a s e H i i e  ( I 3 )  npHMeT b h a

P

A3o “ r K(2U + P) + 0 E1 -  p52) (16)

ï ï o c x e  n o A O T a a o B K H  b B ü p a s e H H e  ( l 6 )  n p e ü C K y p a H T H H X  3 H aH eH H ¡i U h  P h  

p a c n ë î a  n o  (¡popM yjie ( l 4 )  K 0 3 $ ç n i ; i i e H T a  Y 'x »  c  n c n o j iB 3 0 B a H n e M  H 3 B e c T H H x  c i a -  

THCTH H eO KH X  A aH H H X  3 H a H e H Ilâ  hx K1 2 h T K 2 '  0H0 nPHo6P e îa e " OAeAyiOttIHÜ HBHBliS 

BHA

A 3 o  =  1 6 >8  + (PB1 -  ?B2) ( 1 7 )
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c'i’o Bu p ase HHe  6 w io  Hcnoj iBSOBaao w  p a c n e i a  y / , e j [bno i i  34^eKTXBHOCSH ox> 

iineApeHUfl xexHoj ior t iH o i H n r a  n y i d M npn:A eK em ia  i t n ^y k i ^h oh h o h  yciaHOBKK npsi 

BoocxaHOBJienuK npoviKJix xaxaHHH Koj tecuhix n a p  Ha c i a H K a x  <j>npMN " P a ^ a M e x "  110-  

.r.e-ieii UBB112 ,  U0A112  u  UDC150.  I lpu a i oM y ^ e a Ł n u e  3 a i p a i H  P g g  o n p e ^ e j i H -  

M icb  k u k  cy.-.iua 3 a T p a x  Ha  f l s y x  c x a n K o o n e p a m i i i x :  HH^yKUHonaoi l  y c x a n o B K e  h  

KoxgcoxoKapnoM c i a n y - e ,  a  3 a i p a i N  P - ^  -  n a  o^no i i  c x a n K o o n e p a u m i :  k o j i S c o i o -  

KapHÓM CTHHKe 0 e 3  K0n0JIb30BaHHH HH^yKUHOHHOii yClaHOBKH,

y*eJiBHŁie 3 a x p a i H  n a  B c e x  cxaHKOonepaUHHX pacc iKTHEaj iKCŁ no  BhipaxceHH» ( 2 ) ,  

n pe o S p a s o B a s m o M y  b ojre^yjoinnii HBHktii bha

P3 “ ~Xb \] T  ( 8 »83 i0'2 S  + X '65 10-2 s o ) + 2 ’16 Po] + BH3 (18)

HcnojiBoyx ajih p a c n e ia  (paKianecKne nexoflHue gam ine (cm. xaGji, l )  h Ba- 
P'iisipyH npoiisBOACiBeHHOii nporpaMwoil oGpaGoxKH, nojiyneHkt rpa$HKit (P h c , 3) 
ii>yHKHiioHajii>Ho;1 3aB:icKMOcxn y^ejiBHoro 3$$eKxa b pe3yxB xaxe npHMSHeHHJi o tx h -  
r a  ox nporpaMMki oSxaHHBaHHx koxSchhx n a p .

0 2 4 6 8 10 12 14
N.TbIC.B TOA

Phc, 3. PpagrrKii 3a3HCHMocxn yA ejibxoro 3$0eK ia ox npoH3Bo^ciBenHoii nporpawMH
peM om a KOJiecHtoc nap

^ y s .  3 .  Z a l e ż n o ś ć  e f e k t u  w ł a ś c i w e g o  od  i l o ś c i  r e m o n t o w a n y c h  z e s t a w ó w  k o ł o ­
w y c h

1*3 rpagpiiKOB bkaho, uio c y B e a n n e n n e M  nporpaitMBL o i ^ e K i  B 0 3 p a c x a e x  k  n p a  

no.xHoS s a r p y 3 K e  cxanKOB A o c x u r a e x  12-13 P /x n ,  y c i a H O i u i e H u a a  r p a n z u a  aij& eK - 

ihbhocik n o K a 3 H B a e x ,  hio np nu e He i iHe  hoboS xexHOJioniH HeBt i ro r>ino,  e c x n  n p o -  

rpawMa ;.ienBme 2 inc. Ko.xecHux n a p  ajih cxaHKOB MOflexeii  UBC150 h UBB112 h 
2,7 xnc. - ajih cx a H K a  Modems UOA112 .

Kax bhaho na pe3yxŁiaxoB  npuBesSHHoro KCCJieAOBaHHa, cociaBjuuoiąaH A 3a  
KpHiepiiH (cm, BupaiteHHe 1) a u e e i  cyąeciBeHHoe 3HaHeHne, nooxoMy OHa r o .i x -  

Ha yHHTHBaiŁCH n a  xex MOAyjixx, r \ne EcnoaŁ3yioic;i sap n aH iu  hoboM xexHoaorHH.



36 A, EorflaHOB

TaSjinua 1

H a i i i . i e n o B a - i l i i y n H o e  B p e w H ,  h *b C tohmoctb
o G o p y f l o -
B a H H H ,
T . p .

I I x o n a A B ,
3 a H H i . i a e -  
Maa o ö o -  
p y A O B a -

y A e x B H u e s a i p a T M
H H G  II MO“
A e  J i b  o ö o p y -
^ O B a H I I H

K O J I Ö C O T O K a p -  
H H X  C T a H K O B

H H A y K -

U ,H O H H O ¡í
y c i a -

o j i e K T p o o H e p n i i o ,  

P/k .n .
«06 6 3

Œ M c TBH H O B K H M2 , 30 c  TB4 Ö e 3  T3M

K o j i ë c o T o -
K a p H B ie
C T a H K H

VBB112
(VC0150) 0,45 0,28 210 33 0,75 1,12
VDA112 0,27 0,18 - 488 29 0,70 1,22
HHAyitHHOH- 
i i a a  y c T a -  
H O B K a

- - 0,23 100 10 0,12

C y n ë T O M  H3JioxceKHoro, Bnöop TexHOJiornnecKHX jihhhh ocyąecTBJiHeTca cjieAy- 
johhm oßpa30M. riepe^ iJiopwipoBaHHeM jihhhh KOHOipyKpywica aabiepHaTHBHHe Ba- 
paaKTH MOAyJieil c paaaiWHUMH napai-:eipaim oCopynoBaHHa, o6pa3yn no KaxflOMy 
"KBaspaTy" cipyKTypHoii cxeuu (cm. Phc. l) cooTBeiciByioinee MHOscecTBO. IIo 
3aA&HH0ü npoH3BOÄJiieaLHOCTH JXHHHH paccHKTUBaeTca nporpaMiinaa Harpy3Ka Ha 
Kasfluii uoRyjib c ynëTOM ciaTHCimeoxHx KoofJxJamHeHTOB pacnpeseaemiH peMOHra- 
pyeMbtx noTOKOB KOJiëCHHx nap. A 3aTeM onpeAenaeica oniHMajtLHHÄ BapxaHT Kaa- 
Aoro MoflyjiH CTpyKTypHoä cxcmh nyTëM UHHHMiiaauiiH Kpniepua Pi;=>mln) h yxce 
H3 BHÖpaHHblX TaKHM 06pa30M MOAyJieÖ $OpM}[pyeTCH BCH JIHHHH.

TaKoü noAXOA b  n p o u e c c e  co3AaHHH j i h h h ü  ^ a ë i  b o 3 m o 3x h o c t b  o c y ą e c i B j i H T Ł  

3KOHOMHHSCKH OÖOCHOBaHHbiÜ BUÖOp HX BapHaHTOB B SaBHCHMOCTH 01 yCJIOBHÖ (JyHK- 

IJHOHIipOBEHHH H 3aflaHH0Ü np0H3B0AHT6;iBH0CTH .

OCHQBHHQ BHBOAH

1 .  B n p o u e c c e  c o B e p m e H C T B O B a H i i a  TexHOJionra  h  3 C 0 3 A a H n a  B u c o i c o n p o n 3 B O A H -  

T e a t H o r o  o ß o p y A O B a H n a  h  j i h h h ö  i p e ö y e T c a  h x  o ö o c H O B a H H e  h  l e x H H K o - S K O H O M H -  

n e c K H ä  B H ö o p  n y i ë M  o n i H M H s a i i K H  n a p a w e i p o B  b  3 a B H C K M 0 C T H  o t  3 a ^ a H H 0 i í  n p o H 3 -  

EOflHieXBHOCTH H yCAOBHÜ p a Ö O T W .

2 ,  P a 3 p a Ö 0 T ä H K U Ü  M O Ä y J I b H H ä  n p H H l í H n  C 0 3 A a H H H  JT H H H Ü  H  O n H C a H H U Ü  B  A S H H O Ü  

p a ö o T e  K p H T e p H ä  f l a i o i  b o 3 m o k h o c t b  o c y m e o i B H i B  o n i H M H 3 a ą H i o  n a p a i i e i p o B  M O A y a e i i  

H O K O H O M H H e C K H  O Ö O C H O B a H H O  O n p e A e j I H T B  C O C T a B  T e X H O J I O r a n e C K H X  J I H H K ä .

3» IIpH paccMoTpeHHH na ypoBHe MOAyJia aJiBTepHaiHBHLix BapxaHioB pecypcocße- 
perajoBjux TexHojioruß HeoÖxoAHMo yniiThisaiB 3 t J $ e K i  b  c^epe oKcnjiyaTaijHH, k o t o -  

p«2 oßpa3yeTca 3a CHëT noBBimeHKH KaueciBa BociaHaBjiHBaeMHx k o j i ö c h h x  nap.
4 .  P a 3 p a ö o i a n H a a  M e i o A K K a ,  H 3 j i o x e H H a a  b  A a H H o ü  c i a i B e ,  n o 3 B o j i a e i  p a c o n n -  

T a T B  y f l e j i B H i i ä  s $ 4 ) e K T ,  o 6 p a 3 y e u H i i  b  c Ç i e p e  a K C n j i y a i a i W H  3 a  c h ö t  B n e A p e H H a  
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W p ł y n ę ł o  d o  R e d a k c j i  w s t y c z n i u  1 9 9 0

TECHNICZNO-EKONOMICZNE ASPEKTY UNOWOCZEŚNIENIA 

TECHNOLOGII REMONTU ZESTAWÓW KOLEOCWYCH

S t r e s z c z e n i e

W a r t y k u l e  p r z e d s t a w i o n o  z a s a d ę  t w o r z e n i a  m o d u ł o w e g o  p r o c e s u  l i n i i  

t e c h n o l o g i c z n e j  r e m o n t u  z e s t a w ó w  k o ł o w y c h .  Z a s a d a  t a  p o z w a l a  n a  t w o r z e n i e  

o p t y m a l n y c h  p a r a m e t r ó w  m o d u ł ó w  o r a z  c z ę ś c i  s k ł a d o w y c h  l i n i i  t e c h n o l o g i c z ­

n y c h .  R o z p r a c o w a n o  r ó w n i e ż  m e t o d y k ę ,  k t ó r a  p o z w a l a  o k r e ś l i ć  e f e k t  e k o n o ­

m i c z n y  o d  z a s t o s o w a n i a  n o w y c h  l i n i i  t e c h n o l o g i c z n y c h  r e m o n t u  k o l e j o w y c h  

z e s t a w ó w  k o ł o w y c h  w t y m l i n i i  t e c h n o l o g i c z n y c h  z  z a s t o s o w a n i e m  p r ą d ó w  

w y s o k i e j  c z ę s t o t l i w o ś c i .

TECHNICAL AND ECONOMICAL ASPECTS OF DESIGNING 

NEW WHEEL S REAPAIR PROCESSES

S u m m a r y

Th e  p a p e r  p r e s e n t s  t h e  m o d u l  p r i n c i p l e  o f  d e s i g n i n g  new t e c h n o l o g y  o f  

w h e e l ’ s  r e p a i r .  T h i s  p r i n c i p l e  g i v e s  t h e  o p p o r t u n i t y  o f  o p t i m i s a t i o n  mo-  

d u l s  p a r a m e t e r s  a n d  e s t i m a t i o n  t h e  n u m b e r  o f  l i n e s  o b j e c t s .  W h i l e  l o o k i n g  

t h r o u g h  o t h e r  r e p a i r  p r o c e s s e s ,  t h e  a t t e n t i o n  o n  i n c r e a s i n g  o f  r e b u i l d  

w h e e l ’ s  q u a l i t y  m u s t  b e  p a i d .  T h e  m e t h o d ,  d e s c r i b e d  i n  t h e  a r t i c l e  h e l p s  

i n  c a l c u l a t i n g  e c o n o m i c a l  a d v a n t a g e s  o f  s u i n g  new r e p a i r  t e c h n o l o g i e s  

w i t h  h i g h  f r e q u e n c y ,  c u r r e n t  t e m p e r i n g .


