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H r o p b  HBAHOB, C e p r e f t  yPYlliEB,
B a a f l Z M z p  POHHH, H M H i p z S  MYKOB
JleHHHrpaflOKHH zHCTzxyx zHxeHepoB seae3HOAopoacHoro TpaHcnopxa 

OUEHKA 4 AC TOT AB TOKO JIEEAHHË nPH OETOHKE 2CE JIE 3H0A0 POHHHX KOJŒC

ConermcaHze.  H a c i o i a  aBxoKoaedaHzft czcxeMH C lf f lU  npz pe3aHHH 6az3Kz 
zaoioiaM oodoTBeHHŁDC KOJie6aHzfi AOMZHzpyrcnez KOJiedaiexbHoS CHOTeMu.
B p a d o T e  n o K a 3 a H O ,  h i o  A O M Z H z p y i > n e a  K o n e d a i e z b H o f t  c z c i e M o g  H B j i a e T c a  
p e x y m z a  Ojiok h  n p z B e , n e H a  M e T O f l H K a  p a c z ë T a  a a c i o i  e r o  c o d c x B e H H u x  k o -  
a e d a z z i i .  H a  o c H O B e  a a H H O i i  M e T O f l z K z  p a a p a d o x a H  p e x y n z ü  H H O ip y M e H T  n o -  
B t i m e H H o f t  p a d o i o c n o o o d H O O T H .

noBHjueHHe c io A k o c tz  pexynero  ZHCTpyMeHTa zcnoab3yeM oro npz z3roT0BjieHzz 
z peMOHTe Kojieo HBzaexca BajcHMM (JaKiopoM noBmneHza npoH3BOAHTejibHooiH z 
CHzxeHza cedecTOHMocTH o6pa6oiKH. C ia ib a  nooBaąeHa noBumeHzjo c io S k o c iz  z h -  
CTpyMeHia 3a c a ë x  ynpaBaeHza zHTeHOHBHOoibB aBTOKOJiedaHzâ.

H a c io ia  aBTOKoaefiaHzS czcTeMH Clttm HBjiaeTca oahzm Z3 oohobhłdc $aKTopoB, 
onpefleaaioEiHft o to S k o c tb  p esy n ero  zHCTpyMeHia. I I o s i o M y  BaxHofi 3aAaaeft aB zaeT- 
ca oneHica aaoT oi aBTOKoaedaHzS Ha o ia n e  npoeKTzpoBaHza c z c ie im , yciaHOBxeHO

,  H T o  z a o i o T b i  a B T O K o a e d a H z ñ  c z c x e M H  CnHÆ n p z  p e 3 a H z z  6jiz3kz k c o S c x B e H -  

HHM  a a c T o i a M  A O M H H z p y jo D ie a  K o a e d a T e a b H o f l  c z c x e M H , ,  T a i c o f t  c z c i e M o i ł  b  H z 3 K o z a c -  

T O T H O M  x z a n a 3 0 H e  ( 2 0 - 3 0 0 0  P u )  n p z  o d p a d o i K e  M a c c z B H H x  n e i a a e ñ  H B j i a e x c a  p e -  

x y n z ñ  S j i o k .

C f l o o i a r o H H o f i  o i e n e H b i o  t o h h o c i z  m o x h o  c a z x a x b  p e x y m z ü  6 j i o k  a d c o m o i H O  

T B e p u b w  l e a o M ,  C 0 B e p m a K > m e M  M a z n e  K O J i e ô a H z a  o i H o c z x e z b H O  n o a o x e H z a  p a B H O B e — 

c z a ,  o n p e f l e a a i o n i e r o o a  . ą e z c T B z e M  o n o p  z  y c z z z e M  3 a K p e n z e H z a ,  C y n e c x B e H H H M  b  

A a H H O M  c z y a a e  H B z a e i c a  o x o d p a x e H z e  z e f i c i B z a  o n o p ,  b  a a c i H o c i z ,  p a o o e a H z a  

SHeprzz b  3 0 H a x  b 3 a z M 0 a e A c  t b z h  p e x y n e r o  d x o x a  o  o n o p a M Z .  B o 3 s e ñ C T B z e  o n o p H  

z a  p e x y m z ñ  6 z o k  o x o d p a x a e T c a  c z z o i i  y n p y r o c x z  b  H a n p a B z e H z z  n e p n e H z z K y z a p -  

H O M  o n o p H o S  n x o m a a x e  z  b h 3 k z m  i p e H z e M  b  H a n p a B z e H z a x ,  n a p a x z e z b H H x  o n o p H o S  

n n o c K o c x z  ( p z c ,  l )  ,  f f i e c i K o c i b  z  A e M n $ z p o B a H z e  o n o p u  o n p e f l e a a i o T C H  z e ÿ o p M a u z a : -  

M z  M Z K p o H e p o B H o o T e a  K O H T a K T z p y x ) i ¡ i z x  n o B e p x H o c x e f t ,  i . e .  3 a B z o z x  o x  z a c x o x H  z x  

o f i p a d o x K H  z  c z x h  n p z  3 a i c p e n n e H a z  p e x y m e r o  d x o K a .  3aBz o zMo c x b  c z x h  K ô H i a K X H O -  

r o  B 3 a H M o a e z o T B H H  n j i o o K z x  mepoxoBaxi tx  n o B e p x H o o i e S  o x  B e x z a z H H  z x  c C x z x e H z a ,  

A m  e  y a e T O M  B e p o a i H p o x H o r o  p a c n p e a e a e H z a  b h o o t h  M Z K p o B a c x y n o B  n o  K O H x a x x z -  

p y » H Z M  n o B e p x H O O i a i s  z M e e x  b z a  ( 2]  :
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A m  r  ”  (h-a)2+(2h - i m +  A  1-h-a) 2-1ra
A m  r m

p*3 “ «A1» 3/2 J exP [- d h d (1)
23r(5‘0 h 4 m +A l  L  2 ® 2m ( 1 )

■i oc ę /2
r a e  ot = —-------- T!— Kosi|>$HaHeHi Ily acco H a, S -  MoayJis ynp y ro cT H , n -  hh-

1 -  °  cno BUCTynoB Ha eaaHHuy noBepxHOCTH, h h hm -  TeKyąee u MaKCnuajibHoe 3Hane-
HHH b h co tłi BHCTynoB, a  -  cpejuiee 3HaneHłie buoo th  BHciynoB, G  -  cpeaHeKBaa-
paTHHHoe oTKJioHeHHe b h c o th  BHCTynoB, A l  -  BejinuHHa ae$opManHn BuciynoB .
EepoxoBaTOCTB Moae jinpysTCH HapoBHMH cerMeHiaMH nocTOHHHoro pa£nyca Z  u n e -
peiieHHoä B ucom , pacnpeaeaeHHOä hopmejiłho• Ilofl c6jinseHneM noHBMaeioa ,ne$op-
MapHH BUCTynoB B ucom  hm. <íopMy;ia ( l)  xopomo c o r i ia c y e ic a  c OKcnepeMeHTajiŁHH-
mh ÄaHHUMH Q s ,  4  j  . 3aMeHoit  nepeMeHHux!

. h ~h m ł  A m-~ A l  r _ A l .  - _  Am 
Am - Al '  Am'  ł  hm

HHiepBaji ( l )  npeo6pa3yeiOH k aBoiiHOMy ńH ie rp aay  no npHMoyroaBHOä odaaoiH !

1 1  - 2 ? C  -  f r >  ( 1 - ^ +f 2 ( l - i )  ( l - 2 t + 2 t 2 ) -,

F b3 = K $  J ę < 1 - ^ 3 / 2  e x p r -  ^

0 0
dtd ,

20 X  '(2 )

e t n  h 2 / 2Wi l l  11 (- /  —

KOTOpbIJl BbWKCJIflOTCÄ MeTOÄOM MoHTe-KapjIO, K = °  m Ç . ^HOJIO HCIUâîa'
2Jfô2

hhî* N, o6ecne*ïHBa»niee to ^ h o c tb  c c hslasxhoctlk) oC pacHHThiBaeTCÂ no oiiemce 
ÂHcnepcHH G^ no paBeHOipys

t  -  KBaHTHÆb HopkajiBHoro pacnpeflejieHHH. P e3ynB iaiti pacneTa F , npaxofls-
oC _ c  oHHüoh Ha 10 u  äjiä Ç = 0 ,0 5  - 1 , 2  npH 3HaHeHHHx n a p aM eip o s:

h  = 1 1 , 1 9  10” 6 m ,  a  = 1 , 8 5  1 0 - 6  m ,  G = 3 , 1 6  1 0 - 6 m, n  = 2 5 6 ,  E = 21  1 0 10 
/ 2 °  

h/ m , ¿u = 0 , 3 ,  npHBefleHH b TaóJiHąe 1 .  SaBHCHMocTfc Fb 3 (Ç) annpoKCHMHpo-
BajiacB ijjyHKiîHeô

F b 3  = A  . ?  <*. ePą

c K03ii$HpHeHTaMH A = 1 ,9 6 }  oC = 4 ;  ß =  3 , 2 1 ,  h to  o S ecn en n ao  xopomyc io h -  
HOCTb 105é b  H H îepB anax o fijiH ie an â , peaÆH3y»mHXCH b o n o p a x , 0 ,2  1 0 - 6  -
1 IO “ 6 M•
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P h o  .  1

TaSj iapa  1

?
A m . 1 0 6

M J ( f ) F b 3 ,  H F b 3 , H ,  a npoKC . A f , h <5f 0 ,  h/ u

i è i 4 ë 6 ? - 8

0 , 2 2 , 2 4 6 , 1  I O " 6 5 , 9 7  1 0 " 3 5 , 9 5  1 0 " 3 0 , 0 2  1 0 " 3 0 , 0 03 1 , 2 4  1 0 4

0 , 4 4 , 4 8 3 , 1  I O " 5 1 6 , 8  1 0 " 2 1 8 , 1 2  1 0 " 2 1 , 3 2  1 0 " 2 0 , 0 7 8 2 , 1 4  1 0 5

0 , 6 6 j 7 2 1 , 1 5  1 0 " 4 1 , 7 4 8 1 , 7 4 3 0 , 0 0 5 0 , 0 03 1 , 5 4  I O 6

0 , 8 8 , 9 6 3 , 5  I O " 4 1 0 , 8 3 1 0 , 4 7 0 , 3 6 0 , 0 3 3 7 , 6 8  1 0 6

1 , 0 1 1 , 2 8 , 9 6  1 0 " 4 4 8 , 6 5 4 8 , 3 7 0 , 2 8 0 , 0 1 6 3 , 1 3  1 0 7

B nocjieÄHeM csojiöiie TaßjMUH 1 npaBe^eHu 3Ha>ieHHa KostJxpHHeHTa ynpyrocTH ono- 
pH, oooTBeTOTByiamHe AaiiHHM oßjiHxeHBJi e ,  pac^HiasHue no (Jiopuyae:

d F

c = d ü r  = F<?> <? + 3' 21) K- <4>7 m

JleuniJJHpynnee A eaoiBae onop oueHHBaeion h3 ycjioBu* paBeacTBa paóoi cna ï p e -  
hh« npa jiHHe^Hoä MOÂejiH ÄBHateHHÄ o ABHxenueM c a c ie u u  o oyxHM ipeHaeiá:

^  -  4  F T p / A w . j r  ( 5 )

r f l e  A  -  a w n j i H T y A a ,  c o  -  a a c i o i a  l c o a e ß a H H ä .  F T p  -  c n a a  o y x o r o  i p e H H Ä .  l í a *

onvep,enem x  EejramiHM K03ÔHi(neKia 1  axk  A«ana30Ha s a c i o i  Ĵ wQ, nwQj  mxhhmh-
3 H p y e T C Ä  H H i e r p a j r b H o e  K B a n p a i s r i H o e  o  t k x o h g h b ©
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S
00 2n ^

) CO dco

h  SHa' jeHHe 1  o n p e f l e j i a e r e *  * 3  y c a o b h ä  = 0 :
d6

« =  2 F T p  (1 + ï ï ) / A ^ o
( 6 )

IloaoKeHHe l-ä onopa 3aAaeic* b «enosBKSKofi CKCTeae K oopAxaai 0 f g 
onpeAeaanmei paBHOBeone p e x y n e ro  ÖxoKa, Koopfl«*aiai« n e m p a  naoąaAK* icaca- 
HHH 2 h B eK iopon eAHHjnaoä H opuaaH , r F . C M eąeaae to 'ik h  p e s y n e ro  6x 0x 1 , 
oooTBeTCTBjnonet Ae*ipy onopa, o n peAeaaeica no paBeneisys

0 = Ï -  + (A-E)ź, (7)o 1

tao l Q -  paÄHyc—BeKTop u e m p a  M acca p e iy n e r o  S ao ica , E -  eAHHHaxax a a ip im a ,
/  1 'ł ß\

A =[ ¿T 1 -cC ), oC, ß  • >r -  a a jia e  (<< 1) y r a a  noB opoioB  pexyrçero  6jioica o i -
cC l /  1 0

■ooHieabHO o ce#  0Ç , 0 ? ,  0 £ .  B e a i H i a  Aetpopaanim o n o p a  e b iianpaBjieHH* 
x o p a a a * ,  OHJia ■ MoaeHT chxm y n p y r o e m  ( j ih c ,  2 )  eooiB eieiB eH H O  paBHa:

e = u . n, F = -c e n, M  = Ź. X F (8)y  y  1  y

OTHOOBiejibHaa eK opociB  flBHxeHH* T ena  o n p e A e n a e ic *  no paseHCTByj

V = V  t W  X Ż. (9)o 1

rip* 3T0M, eooTBeTeiBy»m aa e x o p o c i i ,  o n p e fleaan n ax  n o ie p a  a a  ip e H * e , b o o o t-  
B eic iB H * e n p * H a io t  uoA exbx, 6y.neT

_ 7 * _  _  _  _  _ _ _
V = n x ( V x n ) = V  - n(n V) (10)

C i a a  ip e a x *  x  aoaeHT e a a a  xp eH x a, co 3 flaB aeaae  i - 4  o n o p o ä , o n p eA exxE iex  no
$ o p a y a a a s

-  T - f= -PV , = Z. X F m = Z. X V  ) (11)Tp Tp 1 Tp ¿ 1

ypaBHeHisa flBHxexiia peacynero ÖJioxa, xax TBepfloro T e n a , HMe»T bha [ö] i

M f  = F , § §  = M (12)

rne M  - a a e e a  6 n o x a , v  - e x o p o c T i ijeHTpa Maee, F - raasauä B ex ïo p  o h « , 
A e4 eiB y » ąn x  x a  6 n o x , H -  ao aex T  KOJiM'ieoiBa ABHsemtx OTHOCHie.si.HO a e x ip a  
M aee, U -  raaB x aS  MoaeHT c h s ,  AeieTByxnpix a a  6 * o x . p a c c M a rp a sa a  ABzxeuxe
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nem pa Macc b HenonBHXHoü cucieue xoopAHHai 0 ( T a  ABHjfceHHJi oTHocmenb— 
ho n e m p a  uaco b CHCTene xoopnHHai OXYZ, cBxaaHHofl c Tenon, ypaBHeHan ( 1 2) 
npeo0pa3y»TO* x c a o ie n e  meoiH AH<i>$epejmnanbHux: ypaBHeHHä BToporo nopanxa. 
JlHHeapH3Hpyn ypaBHeroui [ 5]  , [V | h npHBon* CHCTeuy x HopnanbKOMy Biuy, 
TonyxHus

X = PX (13)

-  MaTpHaa-eTonÖeq HeH3Beoi-rne
HUI,
ypaBHeHHe OHCieuus

X - j j p  p -  XBanpaTHaii u a ip a n a  xo3<f$HUHeHTOB. XapaxiepzcTHHecxoe

p - fl-E = ( 1 4 )

\

\

\

\

\

>
/

\ / /

Pxe. 2
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PemeHHÄ xapaxiepH C TH iecxoro ypaBHeHHÄ onpeAenaioT z a c i o m  coÖCTBeHHbix xone- 
öaHKÄ h MoryT öhtb HaäAeHU, HanpHMep, npzMetteHHeM MeiOAOB flaHHJieBOKoro, 
HaxosASHHe xo3($$zmieHTOB xapaxT epH O izaecxoro MHoronneHa, h X aaxoxa, peme- 
HH6 anreöpaznecKHX ypaB H em i [V | •

OnpeAejwionHMH b npcmecce pe3aHHÄ h b m d tc* KoneöaHM peacynero Önoxa b 
nnocxocTH nepneHAHKyjmpHoä HanpaBneHH» noA azz. B btom cnyzae nopzAox czc - 
rewu (iS) paßeH mecTH. ypaBHeHHH Manux xoaefiaHzit pescynero 6-ioxa (p z c . 3) 
OTHOCHTejiBHO nononceHZÄ paBHOBecHÄi onpeAexHiomerocÄ BenzzzHaMZ okam 3axpe- 
njieHzz P z can  peaxitzä onop N1 , N2 , n3 , ZMeioT bkas

.. g 2  ̂ *3  ,  + f i  ,  .  c 1?1 s l n ß
’  M * ^ M - M ^

.. »I . c + c c g- c o s y  + c Ç c o s y
2 + ns 5  + - h r *  2 -  - —  ~  m ~ — - <15'

•* c Q COS tp
ß + i < c i ? i s i n V 1 + c 3? 3c o s 2y 3 + c 2? 2c o s 2y2 ) = ■ 1 -1B— +

ç 3g>3siny3 + £2<?2siny2 y c3Ç>3cosy3 + o2Ç-2cosy2j  ç 3 S in ^  ^
+ _ — 9 -  __ RU ^ ~ R ^
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B3anMOAerfCTBHe pexymero SjioKa o onopaixa yuKTHsajroci KoscpÿHUHeHiaMH ynpyroc- 
TH H AeMnÿKpoBaHHH onop, BbW HC.’ieH H H M si no $opi:yjiaji ( 4 ) ,  ( ö )  no BejiimH- 
Haw CKji peaKHKä onop b nojiosteHHH paBixoEeoiiH. lapaKTepncin^ecKoe ypasneHiie 
OHCTÖM bl ( 15)  HMeeï BH^i

- k 1 0 0 C 0

P21 P 2 2 *
0 0

P 2 5
C

0 0 - 1 0 0

0 0
P 4 3 P 4 4 P 4 5

1
0 0 0 0 - k 1

P61 p
6 2

CO

P4

P 6 4 P 6 5
- k

Łi3M6HeHHe flHCOHnaTHBHbix cují , oKa3MBaxî oymeoTBeHHoe BjiHÄHne Ha n3Mex:euHe 
aMn.iHiyfl ooÖciBeHHux KOJießaHHü, b MeHŁmeM oieneHH BjnxaeT Ha coßCTBeHHbie 
n a c io m  [V]. IIoaioMy orieHKy BejiimiH HacToi coÖCTBeHHux KOJieSamiił npoße^ea , 
noJiara-i ? = o ( i = 1 , 2 , 3 ) .  npa stom Pg2 = P44 = P bg = P ¿4 = 0 h XHpa.Kie-
pHOTK’xecKoe ypaBHeHixe ( l 6 )  ciaHOBKTca ypaBHshheM xpeibeii oieneHH o th o c h - 
Tejibiio KBajxpaia ccÖctböhhmx 'xacTOT. ^jux pejsymero ßjioxa (p u c . 3) xapaK ?epn-

— o
3yionerocH napaMeipaMix: M = 0 ,5 1 8  K r , B = 1 ,5  10 ”  ktm , 9 4 = 2 ,2  10 ~ m ,
<?l  = 1 4 0 ° ,  9g  = 2 ,1  IO -2  m, = 1 6 0 ° ,  = 2 ,7  IO - 2  u ,  <?z = 7 5 ° npn
njiomaA«x onopHwx noBepxHOCTeü S . = 72 1 0 - 6  m2 , S0 = 116 10 ~ 6 m2 , S ,  =

—6 2= 240 1 0 ”  M , ÖbUIH paCilHTaHU HaCTOTH COÖCTBeHHHX KOXeßaHHit B SaBHCIXMOCTH 
01 BexHMHHu ycHXHÄ 3aKpenaeHKK P = 3 0 0 -9 0 0  h .  ( p n c .  4) .

P h c . 4



130 H . HBaHOB, C . ypym eB , B . P oahh , Ä . JKyxoi

PemeHHe ypaBHeHaä no3Boxaxo pa3paÖ0TaTB h onpe^ejiK ib B e j i n a a i i y  KOHTaxxawx 
njionanoK xoHCTpyxaaa pexynero  HHCTpyueHia c noBiuneHHuua AHCcanaTHBHHMH cbo*- 
CTBâMH h oßecneaH Ti yBexaaeHae cxoükocth e ro  b 2 - . 2 , 5  p a 3 a .
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O C E N A  CZĘSTOTLIWOŚCI DRGAŃ WŁASNYCH
W  PROCESIE OBRÓBKI SKRAWANIEM KÓŁ ZESTAWÓW KOLEJOWYCH

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

C z ę s t otliwość drgań układu obrabiarka-uchwyt- p r z e d m i o t - n a r z ę d z i e  (OUPN) 
przy skrawaniu zestawów kolejowych jest bliska częstoltiwości drgań swo
bodnych. W  pracy p r z e d stawiono metodykę obliczeń drgań swobodnych układu.
Na  tej podstawie zaproponowano i wykon a n o  nowe narzędzie o zwiększonej 
t r w a ł o ś c i . .

E STIMATION O P  V I B RATION FREQUENCIES IN M A C HINING RAILWAY WHEELS 

S u m m a r y
The v i b ration frequencies of SPID (LATD) system are close to self-vibra

tion frequencies of mai n  vi b r a t i o n  system. The paper describes that tools 
cutting block is the mai n  v i b ration system and brings the method of c a l c u 
lating its self-vibration frequencies.


