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Hropt. KBAHOB, Oepreil EEISHAPOB
SeHHHrpaAOKHił HHCTHiyi HHxeHepoB 
Eejie3HOAopoxKoro Tpaucnopia

nOËhîEEHBE yCTAJIOCTHOll UPOHHOCTH UEJ1BH0KATAHHHX KOJIEC

CoeApaaHMe, IlpoBeAëH KpaTKHfi aHaA«3 npHHHH h3aomob ueAbHOKaxaHux 
KOAec B sK cnxyaiauH z, SKcriepHMeHTaAŁH.o ycxaHOBJieH xapaK xep pacnpeA e- 
Aeiwa ooTaTORHux HanpaxeHHii, mepoxoBaxi c th  h HaKAëna b noBepxHociHow 
OAoe a h c k o b . C HonoAbsosaHHeM MeiOAa KOHeRHux DxeMeHioB nponaBeAëH 
p acn e i HanpHaceHMfl b Koxece up« e ro  H arpyxeH nu. YciaHOBAeHU 3aBHCH«o- 
cxH seAHRKHH napawexpoB KanecxBa noBepxHOcriioro cao a  o t  peaatMOB oG- 
XOHKH AHCKOB. Ha OCHOBaKHX XaGopalOpHHX H HaiypHUX yCTaAOCXHKX HCntl- 
TaHHił npeAAOxeHbi pexiiMM MexaHHHecKofi oGpaGoiKH a h ck o b , oOecneHHBa»- 
Ane lÿopuHpoBaHHe b noBepxHociHou OAoe onTHMaAbHux BeAHRHH napaM e- 
TpoB x an ec iB a  a  noBuna»mne npeACA buhooahbocth  KOAeca,

3a nocxeAHne roA“  ynacTHAHCB CAynaa ycxaAocxHKx h3aomob aeABHOKaiHHx 
Koiec b HKcnAyaxauHH, Koxopue x o ta  h h o o a t eAHHKHHua x ap ax x ep , ho npeACTaB- 
m si oepbe3Hy» y rp o 3 y  6e3onacH ociH  abhxchkh  noe3AOB. ïa K , nanpH uep, b 1S83 
roiy Ha ceiH  xexe3HMx Aopor CCCP Ohao 4 pa3pymeHHA AHCKa, b 1964 roAy -  9 , 
1985 -  17 , 1986 roAy Guao bbbibacho 29 cxynaeB yciaAOCXHoro pa3pymeHHA a h c ­
kob KOAec,

IlpoBeAeHHŁie HCCAeAosaHHA noKa3aAH, hto Tpemmm h h3aom B03HHKaioT bo Bcex 
SAeueHTax -  AHCKe, odoAe, cxyrmiie -  ho HanGoAMiee hx KOAHHecxBo npHxoAKXCA 
Ha ahck Q Q , Pe3yAbiaxw odCAeAOBaHHñ 81 noAOMaBmerocA KOAeca noKa3aAH, h io  
55$ KOAec HMeiox h3aomh b npHoGoAHott nacTH AHCKa, 22% -  h3aomu b cxy n a iie ,
11% H3A0UU no BOAHAbHLBi OTBepCTHAM, 12% -  OTKOAbI OGOAa.

OcHOBHoit n p H H H H o ii y c x a A o c T H U x  p a 3 p y n e K H f i  K O A ec  b  D K c n A y a x a u H K  A B A s e x c n  

oGAHe C H H xeH H e y c x a n o c T H o i l  n p o H H o c x n  K O A e c a ,  o O y c A o B A e H H o e  b a h a h m o m  M H o x e -  

OTBa B 3aH U 0C B A 3aH H K X  (JaK X O p O B , K O IO p b ie  MOXHO p a 3 A 6 A H X b  H a  2  OCHOBHbie r p y n n t i  

• ta x x o p H , cB A 3 aH H b ie  c  x e x H O A o m e i i  H 3 ro T O B x e iiH A  K O A ec  h i ; .a K X o p u ,  c B A 3 a i iH n e  c  

oooG euH ocTA U H  h x  B K c n A y a T a x iH H . C iiH x e H H e  y c x a A O C iH o l i  x i o o r h o c t h ,  o d y c A O B A e H -  

HKe ocoG eH H ocT A M H  x e x H O A o r H H e c K o r o  n p o u e c c a  H 3 ro T O B A e H H A  K O A ec  b  o c h o b h o m  

0 s fl3aH o c K a n e c x B O M  u  A e & e K ia M H  A H C K a , s K o n A y a T a n H O H H b te  $ a K T o p w  c b a 3 e i h i j  c  

B03HHKH0B6HHeM A ecleK X O B  O GOAa H,  B H aC X H O C X H , n O B ep X H O C IH  K a x a H H A  K O A e c .

OcoGoro BHHMaHHA 3acAyjoiBaiox Bonpocu oaeHKH KanecTBeHHUx napauexpoB n o -
HHpXHOCTHOrO CAOH AHCKOB KOAeC. UCCAeAOBaHHA ypOBHA OCTaiOHHUX -HanpAxeHHÜ 
B SHCKax KOAec, npoBeACHHiie b JUIHHTe noKa3aAH, h io  cynecxByæütaa Huae x ex - 
hoaotha H3roxoBAeHHA ueAbKOKaiHKX KOAec rpy30Bux BaroHOB (TOOT 10791-81)



'A. ¡InaHOL , 0. oexeHapos

c n o c o G c T B y e r  i . ) o p r . : H p o » a n x i u  o c h o b k o m  p a c x x r i i u a K i u H x  o c i a i o H H u x  H a n p A x e H H t i  ¡ a  

S o j i b x e i i  u a o T H  n o s e p x H o c i K  o S o x a  h  x i ; C K a .  y c T a H O B n e H o  x a K x e ,  n o  b  3 0 H a x ,  

K a H G o x e e  n o x n e p x e H H u x  y c i a A O c i H H H  p a 3 p y a e i m a M ,  H M e e x  M e o T o  3 n a u K i e A B i i b i } i  

r p s x M e : : x  DO XHHHHbi  o o t u t o h h h x  H a n p A S K e u x i i  n o  n o B e p x H O C T i i ,  a  b  n e K O T o p b L x  c ; i y -  

h h a x  x a s c e  c  n 3 i . i e n e n n e M  h x  o a a K a .  , . h c k h  x o x e c  c x o p o c T H b i x  n o e 3 A O E  ( b P - z O O ) ,  

b  c o o t b o t c t b h h  c  i e x H O A o r n e ; i  h x  H 3 r o x o B n e : - i H A ,  n o x B e p r a » T C A  o C t o u k c  n o  woeay 

n p O i p H A B ,  I l ' O  n p H E O A H T  K A H K B H A a H H K  A e ^ e K I O B  n o b e p X H O C I U ,  X E K H X  K.aK o O e s -  

y r A e p o x e K H O c i B ,  m o p u i h k h c t o c t b ,  k  x . a . ,  n p n c y q x x  b  o c h o b h o m  K O A e c a t . i  r p y s o s a  

B a r o H O B ,  C . A H a K O ,  p e * H H i !  o S p aflO X K H  B d O A b Q H H C X B e  C A y i a e B  -  H e p a m i O H a A b H H ,  

E b l d H p a B T C H  JCHBb B C O O I B e X O X B H H  C S p e G O H a K H J W H  K D i e p O X O B a i O C I H  l lO B e p X K O C T H ,  

6 e 3  y i e x a  x p e G o B a H H i i  k  x p y r K i i  n o r . a a a T e x A M  x a i e c x B a .  5 x o  n p u B o x u x ,  b  l a o x -  

h o c x h ,  k  H e G a a r o n p H A T H O M y  p a c n p e x e j i e H H K )  o c x a x o i H i i x  i : a n p a » : e H H i i  b  A H C K e ,  

o i p H u a x e x b H O  c i t a s b i B a i o q e M y c a  H a  n p e x e x e  B b m o c x K B O C T H  K o x e c .

Ha pHC. 1 noKaaaHu oruopu ocxaxoiHnx HanpaseHHS Ha rayOnne 70 mkm b k o -  

xece noeaxa IP-200 nocAe pa3AHiHbix sxanos TexHOAcrmecKoro npouecca h x  ii3- 
roxtjBAenHA,a h m s h h o :  I  -  Koxeoo xepMooGpaGoxaHHoe, 2  -  Kojieco o O x o i e H H o e ,

3 -  K o x e c o ,  Hai ipecoBaHHoe  Ha o c b ,  4  -  KOJieco n o x  c x a x K i e c K o i i  n a r p y a K o i i .

3 qexAx uoBameHHA ycTaAocxHoi npoiKocxH Koxec ueoOxoAHMO (iiopMHpoBaxb 
b  noiiepxHociHOM cxoe ahckob  xpeGyeMwe noKo.3aTexH K a ie c x sa  noBepxHocxx, 
x sk h s  kbk ocxaxoiH ue HanpjDKeKM, m epoxosaxocxb u  KaKxen. Oahhm H3 bosmok- 
KWX CnoCOfiOB AOCTHXeHKA sxo ro  HBXAeXCA IICOBeAeHHe Ha 3aKA»1HXeAbHOit CiaAKK 
H3roxoBAeKHH K oxeca x o ao ah o to  n x ac iH iecK oro  xe®opMHpoBaHHA AHCKa (saKaiKa, 
BHSpoHaxaiKa, ApoGecipyiHaA odpadoxKa h Ap'.) • Kpn otom b noaepxnocTHOM cxoe 
AHCKa (fopMHpyioiCA ocxaTOHHiie nanpxxeHHA c>KaTHX, npenxxcxByroqHe bo3hhkhobs- 
hhio h pasBHXH» ycxaxocTHwx xpequH . OxHaKo, npittieHeHHe xoAOAHoro nAacTHies- 
KOTO AC'-JJOpUHpOBaiiHA AHCKOB KOAOC OP-200 yCXOHCHHT npoqOOC HX H3 r 0T0BAeHHA 
h ncBHOHT e ro  ceCecxoHMocxb,

C G s o p  Hayiiiioc xpyxoB n  npoBexeKHHx o k  c n e p; t m e h  i  a x  t  h ¡.ix uccAexoBaHHii x a o t  

bo3moxhoctb cxexaxi BHBOA o tom, n o  ynpaBxeHHe Ka'tecTBeiiHUMK napaMeipaua 
noaepxHocxiioro caoh (ocxaxoiHHe HanpAKenxa, Haxxen, uepoxoBaxocTb) bo3Mos- 
¡10 npOHSBOAHTb nyieM HCn0Ab30BaHHA paXHOHaAbHHX peXHMOB oSiohkh ahckob o 
yiexoM .j)H3HKo-MexaKHieoKHx oboUcxb oSpatiaxHBaeuoro h HHcxpyMeKxaAtHoro he- 
TepnajtoB, a Taxxe reot.iexpHK pcsymero HHCxpyMCHia,

aaa oqeHKH xpeOyeMux BeAiniHH riapaMexpos K aiecTBa noBepxHocxaoro caoa 
ahckob Ghah npouexeHH xeopexKiecKHe HccjieAosaHHA no onpexeAeHHK KaiecTBeH- 
ho!1 KapxHHt: pacnpexeAeHiiA HanpAxesHii b xnoKax koaoc ckopocthmx noe3AOB 
pa3AHi'r=!x CKopocxeil; AanxeHHvi, a  xaxxe neAHiHH BepxiiKaAbHtix h  OoKOBbsx Harpy* 
3ok■ r.ocieTH  npoBOXKAHCb o npHMCne-,i:eM uexoxa kohohhhx sasmshtob Ha G.iui 
1045. PeayAbiaTbi p ac iexoB  noKasaAH, hto b 30iiax nepexoxa oGoxa b akck r.pi 
BHCOKHX CKOpOCl'AX ABHKeHH.i, a  T a K K G  npOXOSAOHHH KpHBL3C MKHHMaAbHOTO ACny- 
CTKMoro paxnyoa c usuccKMaxbKO xonycxaMoii oKopocxb» BcsHXKa»! paciArnBaaa®’- 
HanpAxeHHA BeAHiHHofl ao 100 il lla . C yauxou Aci.CTBiiA ocTaxoiK ax iianpsxeHHii 
b noBepxHociH sexHMKHa cy;:!.:ap!iax pacTArHBaanHX HanpaxeHXit b nobepxnociKOK 
CAoe ahckob sioxeT ,\ocxnraxb 250-350 ¡¿Ha. aaa CKHKenHA ypoBHA pacxArHEaKW-'-s
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108 H. ¡liiaHOB. C. Bestesap:

HanpaxeHHí!, noBumeHHa npeA ejia b h h o c a íib o c th  KO.iec C K opociH oro noADHSKoro cot 
TaBa HeoSxoAHHO npon3BOAHTi> oCxoHKy hx  a h c k o b  n a  pexcHuax, oóecneHHsaxmwx 
í'opMHpoBaHHe a  noBepxHocTHOM c a o e  n a x a e n a  h cxaMaioinHx ocxaTOHHbK HaitpasesHÍ 
BejiHVüHoiS 1 0 0 - 1 5 0  IvUla, np« cofijnoAeHHH xpeCoBaHHii k  jep o x o B ax o cx n  oüpafioiaí- 
HOÜ nObepXHOOTH.

C KcnoAb30BaHneu MeioAa noAoüna npn pe3aHHH £2 ]̂ óbuiu onpexexeHu nanp&ie- 
hhh, B03HHKa»íiHe ot CHA pesaana, npHaoxeHHux k 3aAHea h nepeAHeíí nosepxHo:- 
th pesymero Hi¡CTpyi.ieHxa, a Taxace xei.inepaTypHbie ocxaxoHHHe HanpaaeHHa, lio«:- 
Hoe pa3AejieHHe noaeti He cayHaiÍHO. TaK, .neiícTBHe chaobhx noaeíi nepeAHeP. ¡¡ 
3asHeii ncBepxHOCTH pexcymero ¡iHOTpyMenTa pa3JiHHno 110 xapaxiepy, no npapô e, 
b pa3H0lí CTeneHH 3aBHCHi 01 ycjioBKtt pe3aHHH, caeAOBaTeabHo, h oo3AaBaeüue 
np« o t o m  ocTaTOHHue iianpaxeHua Moryx Huext oyueciBenno oiAHHaioAyxioH BejiH- 
HHHy, 3HaK h rayfiHHy 3aaeraHHa. Pa3AeaeHHe xeMnepaiypHoro noaa Heueiieco- 
o0pa3HO, Hfio BHe SaBHOHMOOIH OT Toro, K3KHM CjjaKTOpOM OHO BH3HBaeiCa, Bffitó- 

HHe ero ,ta HanpaseHHoe cocxoaHue fiyflex oahhm h xeM xce,
TaKHM o6pa30M, b oyMMapHoíi smope ocTaxo'iHtac HanpaxeHHft DcerAa moxho bk- 

AejiHTb aojie HanpaxceHHii, BHSBaHHnx oahhm H3 Bhime nepeaHcaeHHHX nuJieñ, npü 
yoaoBHH He3aBncnMoro AeHCiBHa x a s A o ro  H3 hhx. íIopaAox pacaexa TeMnepeTypsa 

ocxaTOHHHX Hanpa.xeHHÜ cjieAyxiUHft:
1. OnpeAeJLíieTCA saKoHouepHocTt pacnpeAeaeHaa TeMiiepaxypu b noBepxHociü 

Anexa npH ero oGxoHxe,
l ’evm epaxypa  b juoGom c a o e  noB epxK ociH  npn o 6 p a6 o x x e  jie3BH¡ÍHHM HHCxpyMeH- 

t om  o n p eA ejiaex ca  no  g o p a y a e

e -

rAe
- MaxcHMaABHaa xeMnepaxypa nepB¡!HHt¡x nnacxHHecxHX Ae¡J)opMaAi'.S 

v B yOAOBHQÍÍ nAOCKOCTH CABHTa,
,alPe = ~a KpHiepn& riexae, xapaxTepH3yicffintií cxeneHB bahhhhh pejxHMHHX

ycAOBHii npoitecoa no cpasHemno c BanatiaeM Tenxo4iH3B'iecKax 
cBoficxB o6pa6axhiBaeMoro Maxepnaaa xostJxjMiíHeHi xeMnepaxypo- 
boahocxh , 

cf -  saAHHÍi yroa .xe3BHH pe3na,
" f - nepeAHHft yrox ae3BHa pesna,
Cg^.XgjX^jX^ - Se3pa3isepHne K03$ti)HnHeHTU, onpeAeaxeMbie b oooiBeieiBíH 

c pexoMeHAauHaMH 3 ,
- paAHyc cxpyraeaHa pescyueíi kpomkh , 

su - umpHHa cpesa,
a - KoatJsqmiweHT xeMnepaxyponpoBOAHOOTH oCpaCaTuBaeMoro Maxepü3.0i
ñ - xasreHC yraa aaxjioHa naocTKOciH CABHra.
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HHi* l ( o H l > 6 t > w e  6 h  -  H a i i p H s e H U « ,  B usH H K .ax iim ie b  n o i i e p x H o c x n o M  c j i o e  

npn n a r p e s a H H H :  £>T -  n p e ,n e j i  T e x y n e c x n  o ö p a ö a i u B a e M o r o  K a i e p a a j i a

ĄGE
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H
(2)

r*e
-  K03ii'i;H’4neK i xeMnepaxypHoro JtHHeiłHoro pacunpeKKX oÔpaôaxbiBaeMoro 

u a ie p n a jia , 
t* -  K03({xjimKeHi nyaccoH a,
H -  XOJttpiHa £HCKa.

3, IlpoBepKeTCH ycjioBue B03intKHoBeHM n.xacTimecKHX Aeÿopuamiii npn oxjias;-
KHK : 16 I >  ¿6 ,

1 oHax  T 1
c.noe npn oxjiaxAeime.
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( 6)

(9)

( 10 )

O oTaioHH He HanpasceHHH, o6ycnoB neH H ne c h a o b h m  B03«eáCTBKeM Ha noBepxHOCTHiá

caoít oCpaCaibiBaeMoít AeiaJiH, oapeAenajiacB b  c o o t b b t c t b h h  c leopeMoä TeHKH
£ í»**1o pa3rpy3Ke, Kan pa3H0CTB HanpaxeHHñ, B03Haxa»ąax npH HarpyxeHHH 6 

h pa3rpy3Ke 6 HCT,
ÓHKTiiBHHe HanpaaceHHa b  u a iep a an e , cooTBeíCTByMjae c o c t o ä h h j o  l e R y n e o u i ,  

onpeAejiHJiHCŁ h3 ycjioBaa paBeHCTBa ynpyrsix h  naaciHHecKax AeiJopMauafi Ka rpa- 
HHąe hx pasxejia,
PacneiH  npoH3BOAHjiHOŁ a na nepeAHeä a 3aAHefl noBepxHOCTeÄ ae3BHA penyasro 
K H c i p y M e H i a .
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» f t f ï
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r\ne

n e p M M 0 T p  paóonnx BacTeft pextyainx tcpoMOK;

ß = d f

-  rxyÖHHu 3ajieraHH» onepeacajomsix ruiacTHHecKHx ae^opM auaii b  
nOBepxHOCTHOM OJIOe OT C S U  p03äHHH, ÂeHCÏByBBBIX COOTB0T- 
CTB8HR0 no nepeÄHeü « sąĄHeił noBepxHooTHM HHCTpyMBHTâ.

A,

SlCCCi ■Q,6 «ib

-  njioiJia.'iKH :< o n ia K ia  ü a ^ a e â  u cB ep xH o cT H  p e s u a  c o ö p a ö a ia -
B a e n o ü  fle T a jn o ,

-  npo.eKUHÄ iio B e p xH o csH  c ¿ B ;:ra  Ha iw o c x o c t b , coA.epxcaioym seK îop
CKOpOCTH pô3aH H Â ,

ag,brj»x -  nocTOÄHHüe KoaixímuüeHiu.
/-* HCT HCTH o iíiítH u e  HanpaxceHHH o x  , % x

h 1 AJta 3 a flH e ii,  t o  e o ïB  aa

nanp flxeH K H  b M a ie p a a a e , B o o ia e ic T B y a -
"y "y

qn e  C0 0 T02HH» T e K y n e c T H , o n p e a e jin io ic K  no  qpopM yjia ii 11 , x 2  b n p e a n o n o U ' 

HHH, HTo y  » ti ä j iä  ne pe .n ite ft n o B e p x a o c iH  h y  

d to îS  r . ' iy ö iw e  y n p y r n e  a  n jjacsH H ecK H e ae^opM a iiH H  pasH M .

lía a b H e tia iü ii n o pano K  p a c n e ia  c k j io b h x  ocia ioH HbD C  nanpas-eHHä caeA jTom iiii!

1, OnpeAeaaiOTca raasHue HanpaseHH« 6 -±, 6¿.
2, IlpoBepaere.ï yoaossie r u a c T K H H O C T S i  n o  x e o p n n  X y C e p a - M H 3ec a , to  ecTB 

n a a o i K H e c K i i e  A e i > o p M a n « H  B03HMKa«oT Toi\a,a, k o t a  a  h h t g h c h b k o c t b  HanpaxceHH» 
AO O T i s r a e T  BexKHHHb: npe^ejia T e K y n e c i H  MaiepHaJia n p w  p a c T W K e H K H

y j \j<°\ + (¿ i * <o¿) + <¿z 2  <¿>T (17)



floBaneinie ycxaaocTHOii. 113

3. ünpeAeaawTca ocxaionHae Hanpaxenna n cooxBeTCiBxH o xeopewofi FenKH 
o pa3rpy3Ke:

CyMMapKue ocTaioHHHe HanpaKeHna 6^] onpe^.ejiKWToa aareöpaEnecKKM cywanpo- 
BaHHew xeuaepaiypuLix u ciiaoBHx ocxaxouHi.DC nanpaxceHHä.

CoraacHO aannofi tteiOAHKe nponoAHaca pacuex ocxaxouHtix HanpaiseHHi! npn 
oGpafiOTKe KoaöcnoÄ cxaaa no TOOIT 1 0 79 1 - 1 : 1  uaneunuMH peayaMH H3 xnepA.oro 
cwiaBa I 14 K8  no T00T 2 2 0 9 - 8 2 .  Paanyc naaciHHb! - 1 5  km.

Ha pHC a 2 u p e A C x a B a e H H  a m o p u  T e i u i e p a i y p H L i x ,  c - i a o B u x  h c y a i.:a p H i» K  o c x a x o u -  

Kwc H a n p a a e n H ä  b  n o B e p x H o c T H O M  c a o e  oÖpaßaxHBaeMoi i  A e x a a n  b 3 aB H C K M O C iH  ot 

raySmibi 3 a . i e r a H H H .  H 3 p u e .  2 b h a h o , h t o  c y B e a n n e n H e M  C K o p o c x n  p e s a n a a  tbi í -  

n e p a iy p n a e  o c x a x o u H b i e  H a n p a K e n n a  K o i m e H T p H p y r x c a  bo B e e  v .e H b E n x  n o  r a y S n n e  

c a o a x ,  BMCCT6 c  xeM  B e a n u r a a  h  r x y Ö H H a  s a a e r a n n a  c n a o B H x  octłi ouhkdc  n a n p a -  

îeHHÎÎ, o Ö y c a o B a e i iH b r x  chjiobhm B o s A e l iC T B n e i i  H H C ip y M e n x a  n a  o Ö p a ö a x H B a e M H S  

M a ie p n a a ,  y u e H b r a a e x c a  c  y o e a i r a e H i t e u  C K o p o c T n  p e s a H n a .

¡Ipii TeopexnnecKOM aH aaa3e nepoxoBaxociH  oöpaSoTaj-iHoft noBepxHociH hcxo-  
ímh  H3 toto , hto b oömev. cay u ae  Ha ifop.vnipo Banne HepocHocreii OKasunaex 
Bemanne ne tojibko reoMeTpna ceueH na c p e ^ u , no u oÖbeM n CKopocxb n aacx n u ec - 
Koro AeiopiinpoBanna i i e r a a a a ,  oöycaoBaeHHHe KounaetccoM TeMiiepaxypno—cnaoBux 
■iBaeHHä, B03HHKa»ąnx b 30He pe3anna ,  a  Tanate scecxKocTb cncTeMii CnüÄ.

B oSnieii caynae Bucoia KepoBnocieü oöpaöoxaHnoü nosepxHooTH cnpe„eaaaacb 
no $opuyae [Y]

nie Rp_ BbiooTa HepoBnoCTeii, oöycaoBaeHHaa reoMeipneü pestynero HHCipyiieHia,

R^-Rp+ARf,^ ¿i i? g ;

Rp = ,l ( í-£míP) + S - W)

(7pu 'i’ -"c ayiĉ vi ^

(19)

( 2 0 )

^ h "  npJipasieHHe b h c o t h  HeposnocieK b  pe3yabxaTe ynpyroro BocoxanoBaeana 
noBepxHocTH cpe3a
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to  ^ 4 & ï  « J71

(21

npHpamenne n e p o B H O C T e i i  H3 - a a  B H Ö p a u u ä  p e s y q e r o  h h c x p y u e H x a

a r  -  m V xq¿ 
i c > n n tH' V Xflí ’

(22

TAe

H.
H,

C! - EL
E -  MOAyjib ynpyrocTH Maxepijajia Aep>xaBKn,
L -  BHJieT AepxaBKH,

H = 0 ,75 + 0 .4  z a ,  -  0 ,0 3  a , + 0 ,3 5  1 -  a ,  -  a cx s,  5 ’ 4 5 ’
= 0,o (1 + za5 -  a4) +■ 0,3 a.Ą + 0,2 [_a3 -  i  + a5 (x + z )J;
= 0 ,0 5  (1  + z a 5 -  a4 ) + 0 ,0 5  a4 -  0,95  [ a 3 -  1 + a 5 (x  + z )]  ;

H j  = 0 ,5  (1 + z a 5 -  a4 ) -  0 ,4  a 4  -  0 ,3  [ a ¿  -  1 + a & ( x  + z ) ]  ;

H4  = - 0 , 0 6  O j  -  1 + Bg ( x  + z )

C. , a , - a -  -  003pa3MepHKe ko 3ii»J>nun e m u .i  V O
B oooiBeiCTBHK c 3 io ił MeîoAHXofi Ohma npo;i3Be.rçeHH pacMSTu aepoxoBaiocxa 

oöpaöoiaHHoü nosepxHocTH b  3aBHCHU0CTn o t  pexMUOB pe3aHHÄ. Pe3yjibTaiH  pac- 
HSToB ncKa3UBaioT, u to  yBGjiMMeHHe noAa^H pejtcyąero HKCipyMema apHBOAHi k 
pocTy cpe.HHeß n ijco iu  HepoBHocxeii, b  t o  ace BpeMX npa yweHbiueHKH BejiHMHHü 
CHHMaeiioro npnnycKa npn oahhx h xex ace SHaMeniiax OKopocTi: pe3aHn/c h nosaWi 
BKCOia HepoBHOCTeîl HecKo.ibKo yBe.XBMHBaexcH, 3aBiion!.!OOTZ ope^Heił b u c o i h  He 

poDHocxeil ox CKopooxH pe3aH/.a npn Hen3MenHHx noAaMe x rxyÖHHe pe3aKtw nwe®! 
3KCTpeMa.ThHHß x ap a x x e p , xo e c ib  xapam epH ue tomkh MUHHMyua, npa^eu  cHiixemü 
Buooxbi HepoBHocxei: n o  MiiHMMyMa npoiicxoflax mixeHCHBHee, Mew AaxbHeiiaraci ee 
p o cx ,

F.'y5i!:¡a H a x z e n a  oópaóoTaHHoi ł  noBe pxHocTH n o c j i e  TOMenHH npHKUMaxacb pap" 
Hoß r j i y ö i i ne  3 a a e r a H H ß  onepecKuomix ruiucxHMecKHx Aeí ' opMamci i ,  x o T o p a a  onpeae-  

j iHj iacb n a  ocKOBe 3aBtiCHMocxei i  [ j 5 ,  ö ]  H3 y cx oB x H p a s e HO TB a  n p e ^ e a y  x e s y H e c r t  

a a r o d p a H M e c K o ß  cyiiMU KanpaxeHHÍ t  b  n o Be pxHooxnoM c j i o e .  oôycj ioBj ieHHUx c m j i o k *
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i¡ T e i.m e p a T y p H U M  B o s A e i ic iB H e M , a  h m g ii h o *

<¿3 + -  -  ¿ y

r^e 6 - ¡lanpaseHHH, B03miKaioąMe upa HarpeBaHüH «aiepuajia oh. (JopMyjiy i

(23

ïp f

* 1  ̂ [bûB|( |-QÆ<r̂  ÔjfjÎHi( î - z w ^ ) ] *

2 tueca
ß +  5 Î

Q< —  -  |  f  -  ^ QA’/ j  Ô J  t

t t ( 6 t B  l ) ¿ 
2

2 ^ f - 2 a x t ¡  ß r^)

^  g
¿íjwfcj <£

ÛZCÛOJ f -

I t l  ¿ - á O t ] 2
M I

n (24/

£ jui upoBepKi! npaBHALHoexK TeopexiraecKKX pacaexoB BbmoxHenu sKcncpüKems 
no oueHKe b âmhhjî pexittJOB pesanan KojiecHoił crajisi Ka HejiHHKHÿ ji rayÖHHy 33- 
.leraaH.a ocxaioHKiix naapax^eHHü, BHcoxy HepoBiiooxeü oöpaöoxaHoii noBepxnooHi 
a xaKse oxexteHB h rnyôany uannena. OnpsAe-iemie oxhx aaBHCHMocxet» npoH3B<»* 
jiocB npn xopi;eBOM h npoAo.xbHOM xoHenuii KOJiecnoit CTajiit HameHHŁom pesuaiw n0
rcOT '¿200-62,

Pe3yBBiaxa oKcnepuMeuxoB, ofipaÔaxâBàuwKebfi." c hpBue«eHH<eu uexo.ua nxa.'fflp0'  

BRHHÄ sKcnepHMeHxa noKaaajm BncjiHe yÂOBjierBopKiejtbuoe counapenne c pe3y»" 
xaxaMH xeopexiwecKHX. pacnexoB. PacxoKJieHiia « e  • npeBtuna-XH 1 0 - 1 5 ? í .  ycxaKOsa* 
B uaoTHociH, axe saBiiciiMocxb ŁOJiuaKiiŁi ocvaioasiux Kanpa;iteKxSi b oSpaCoiaH“*5* 
iioBepxiiocTi: Ha mytímie 70 k k m  ot cxopccxii pesan;»- npa nocio-wmax anane«»*11 
no^aan a r.xyÔHHti pÿ^éetuc hoohx HKcipoy.a.iiKHii xapaKxep, xo ecxs npK onpsí6' 
.leHHoK sn a x e m v OKopocxn HaôÎTOAaexca siaKoaMyn cxoiMbificpác ocxaxoHHKx BMP®*'
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hhS. npH o t o m  mepoxoBaxocxŁ oOpaOoTaHHoti noBepxHocxn k  rayOnna Haicaena a a h  

^araoro coneTaHita peacHMOB oSpaCoutH Oujia MHHMMajiŁHoił, ripon3BOACTBeHHne 
SKonepHMeHiu npoH3BOAKaiicb npH oOro<iKe a h c k o b  Koaec noe3Aa 3P-200 n a  Tonap- 
Ho-Kapyoe.ibHHx cxaHKax, riocae o O t o h k h  b h u o j i h b j i h c b  H3MepeHHH nepoxoBaTociH 
noaepxHoCTH, a  Taioice ouenna ypoBHfl 0CTaT0HHHX !ianpa»eHHii. yciaHOBjieno, h t o  

npg Hcnoxb30Bałinii peacHMOBł CKopocxb pe3aHHH 1 ,5  m / c ,  noAana HHCipyMeHTa 
0,8-1,12 m m / o 6  b  noBepxHOCTHOM cao e  AUCKa n o aeca  (popuiipyioTCH ocTaxoHHhie Ha- 
npai:eHHa c s a iH a , npnweM Beaiw .H a h x  b  M eciax nepexofla b  o 6 o a  h  d y m m y  c o c -  
IE3M8T 65-85 MTIa, IIpu 3 t o m  !aepoxo8axocTB oÓpaOoTaHHoft noBepxHóciH 6aaa  b  

oooiBeiCTBHH c TpeSoBaHuaMM t 6 x h h ' i c c k h x  ycaoBHii h  He npeBMCHaa = 4 0 ,
M a oueHKH bahhhhh ypoBna odaTOHHhoc HanpKHeHHft h iDepoxoBaxociK s a  y c x a -  

.loeiHyio npoHHocib 6hhh B u n o j m e H U  ydaHOBaeHHMe Hcn&iiaHHH o6pa3i;oB H3 flHCKa 
Ko.ieca, MexaHHHecKH oOpaCoTaimue Ha paanHHH&oc pescHMax, HcmjTaHHA npoBOAHJmcb 
aa rKflpaBaHHecKOM nyabcaTope UaM-10, Pe3yabxaTH h c iiłita an a  noK a3axti, h to  Be- 
fflTOHa, h b ocoCeHHociH 3Hax oc iaT o ,iHUx HanpHKeHuił, cyąeciBeHKo bhhh6 t na  
ycianocTHyio npoHHOcib CTajiH, IaK , npw H3MeHeHHH odaxoHHHx HanpaaceHHit b 
noBepiHocTHOM cao e  c +50 Ulla ao  -110  Mila y d a a o c iH a s  npoiHocTB noBŁcnaeick 
o 270 Mila ao  330 Mila, lip u AanŁHeiiineM xe yseaHHenKii BejiHHHHŁi cstHMaxiąHx o c x a -  
toiHioc HanpaxeHH0 y c ia a o c iH a a  npoiH ociŁ  noBtm iaeica He3HaiHTeabHo, lipa yB e- 
saieHHH mepoxoBaxociH c R8 3 ,2  ao  R'0 32 y c ia a o c iH a a  npoHHOCib noBHjaaeTca 
6 £90 Iffla ao  310 M a ,  i . e .  Ha 1 0 # .

7cTaaocxHhie ncnuiaHHH HaxypHbcx Koaec c AHOxaiui, ofipaóoTaaHHMH Ha n p e a -  
■'.araeuioc pexHMax noK a3aaa, h to  npeAea hx bhhocjihbocth  noBuciuica no cpaBHe- 
anri co ciaHAapiHHMH KoaecaMH Ha 2 5 %  u  cociaBH a 410 h/mm.

Ha ocHOBe BnmeyKa3aHHoro m o j c h o  C A ejiait caeAy»Bme b h b o a h *

1, Pe3yAŁiaibi Ha6a»AeHnfi h aHaxH3 jim epaiypH tcc bciohhhkob  a b j o t  bo3Mobc- 
hocił y iB epsA aib , h io  HaAesHociB nejibHOKaxaHux Koaec HaxoAmcH b npHMoK 
BaBHCHMOCtH Ol HX yCiajIOCIHOii npOMHOCTH,

2. OKcnepiiMeHiaMH yciaHonxeH xapaK iep  pacnpeAeAeHHK o c i a i o n n ^  nanpaate- 
aHit b noBepxHociHOM caoe A^cKa Ha Bcex a ia n a x  h s to to b a c h h k ,  3Kcnjiyaxai;jtH
a peMoHia e , a . K ojiec, o ip u n a ie jiłho BHHjaoąHfi Ha npeAeA bhhocxhbocth K oaec.

3« OnpeAeneHH HanpHBtenKH b ah ckhx  ckopocihłdc noe3AOB npa pa3AHHHHx y c a o -  
bboc BKcnAyaiamiH,

TeopeiHHecKH h 3KcnepHMeHiaAbH0 yciaHOB^eH xapaK iep  3aBHCHMocxea Be- 
W hh Kanecxbe hhtoc napaueipoB  ahokob KOAeo ox peooiMOB MexamiuecKo& oCpa- 
COIKB.

5. PaapaOoiaHti pe*HUH uexaHHHecKoa oC paSoina ahckob Kojiec cK opociH oro 
noisasHoro o o c ia B a , ofiecne^HBajoąHe noBbimeHHe y c ia jio c iH o a  npoMHOCTH.

6, OKcnepHMeHiaJibHO Aoxa3aHo, mxo jiopMHpoBeiHHe b noBepxHOCTHOM CAoe 
Abckob Konec CEliMaiMĘKr ociaTOHHłcc Hanp«eHH2, a Tanie ipefiyeuoa BejnrHHHŁi 
i*poxoBaiooTK noBumaei ux npeAea BMHOcaHBociH Ha 2556,
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ZWIĘKSZEŃI F  WYTRZYMAŁOŚCI ZM^CZENIOWEO KÓŁ KOLEOOWYCH

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

P r z e d s t a w i o n o  k r ó t k ę  a n a l i z ę  P ę k n i ę ć  k ó ł  k o l e j o w y c h  w c z a s i e  ek s p l os -  

t a c j i .  E k s p e r y m e n t a l n i e  z b a d a n o  c h a r a k t e r  r o z k ł a d u  n a p r ę ż e ń  w ł a s n y c h ,  

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

r z y s t u j ą c  m e t o d ę  e l e m e n t ó w  s k o ń c z o n y c h  o k r e ś l o n o  r o z k ł a d  n a p r ę ż e ń  w kole 

p o d  wp ł ywe m o b c i ą ż e n i a  z e w n ę t r z n e g o .  U s t a l o n o  z a l e ż n o ś c i  p o m i ę d z y  p a r a ­

m e t r a m i  w a r s t w y  w i e r z c h n i e j  a  p a r a m e t r a m i  o b r ó b k i  s k r a w a n i e m  t a r c z y  kół 

k o l e j o w y c h .

INCREASING OF MONOBLOCK WHEEL’ S FAITIGUE SAFETY 

S u m m a r y

T h e  p a p e r  d e s c r i b e s  t h e  m e t h o d  o f  i n c r e a s i n g  t h e  m o n o b l o c k  w h e e l ’ s 

f a i t i g u e  s a f e t y  b y  f o r m i n g  i n  d i s k  t h e  r e q u i r e d  s u r f a c e ’ s  u q u a l i t y  c h a ­

r a c t e r i s t i c s .  A c c o r d i n g  t o  t h e o r y  a n d  e x p e r i m e n t s  t h e r e  h a v e  b e e n  

s u g g e s t e d  new c h a r a c t e r i s t i c s  o f  w h e l l  3 d i s k  c u t t i n g .  W h i l e  u s i n g  the« 

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

s t o c k  m o n o b l o c k  w h e e l s  i n c r e a s e s  u p o n  2 5 - 3 0 % .


