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H A M H

3 K C n jiyA TA U H O H H O -TE X H H H E C K H E  noK a3aTeJ in  co ß p e -
MeHHblX aBTOMOÖHJiefl B SHaHHTeAbHOH CTeneHH 3aBHCHT

o t  Kaw ecTBa npH M eH neM H X M aTepnaAO B .
3 a  nocJ ie flH H e 20  jie T  cneunanH CTb i aBTOM OßHAbHofi n p oM H iu - 

jieHHOCTH h  CM eiKHbix O T p acA e ft n p o f le jia jiH  ö o A b iu y io  paÖ O Ty 
no BHeÄpeHHM  h o b h x  M aTepnaAO B  ä j ih  noBbiuieHHH n pon n ocT H , 
HafleXCHOCTH H TOnJIHBHOH 3K0H0MHHH0CTH OTeHeCTBGIIIIblX aBTO- 
MOÖHJieö, h t o  coK paTH ÄO  3aT p aT b i Ha h x  3KcnJiyaTau.HK>.

O flH aKO  TpeÖOBaHHH BBTOMOÖHAbHOH npOMblHIJieHHOCTH K Ka- 
necTBy M aTepnaA O B  h  K O M n aeK Ty iom H x  H 3aejiHH  6 h a h  h  o c ra io T -  
CH Bbirne B03M0JKH0CTefi CMOKHblX OTpaCJieft.

B o Ä b iu o e  KOÄHnecTBO Ä e T a jie ft , c o cT a B Ä H io u iee  7 5 %  c y x o r o  Be- 
ca rp y 3 0 B o ro  3Bt o m o 6 h ä h  h  8 3 %  JierKOBOro, H3roTOBAHeTCH 
H3 M eT aA A a . n o s T o ia y  M aKCHM aAbHofi rp y s o n o Ä b e M H O c ™  aBTO- 
m o ö h a h  n p n  H eöoÄ b iu oM  e r o  coCcTBem iO M  B ece m o j k iio  ä o c t u m b  
TpeMH nyTHM H: 3aMeHOH n epH b ix  cnaaB O B  AerKHM H u b c t h h m h , 
M eTaanoB  n aacT M accaM H  h  npHMeHeHHeM n epH bix  M eTaAAH necKH x 
cnaaBOB c  ö o a e e  b h c o k h m h , neM paH b iu e , aKcnAyaTauH O H H H M H  
CBOHCTBaMH.

B  3T0M  H anpaB -ie iiH H  y>Ke AOCTHTHyTbi o n p eaeA eH H b ie  y c n e x n .
B c e  6 a o k h  U.HÄHHÄPOB H eT b ip exu H jiH H Ä p oB oro  p h ä h o t o  Ä B H r a ­

TejIH 3 M 3 - 2 1 ,  . BOCbMHHHÄHHÄpoBHx V -o 6 p a 3 H b ix  ÄB-HraTeneH 
aBTOMOÖHÄefl T A 3 - 5 3 A ,  T A 3 - 6 6  h T A 3 - 1 3 ,  a TaK ure Ä B H raT ejin  
3 H Ä - 1 1 4  OTÄHBaiOT H3 aAioMHHHH. K a p T e p  KOAeHHaTOro BaAa 
ABHraTeAH ä a h  3 b to m o 6 h a h  « 3 a n o p o jK e u »  o t a h b 3 io t  H3 M ariiH e- 
Boro cn A aB a . H a  aAiOMHHHeBbix cnAaBOB h s t o t o b a h io t  p a ö o q n e  
KOAeca rH A poTpaH C (})opM aTopO B  rH Ä p oM exa iiH qecK H X  K o p o 6 oK  
n ep ea a q  Ha B eA o p yccK O M  a B T 0 3 a ß o a e  h ä b b o b c k o m  a B T oß ycn oM  

3aB0Äe.
n o  n p eÄ A O *eH H K ) aBTO M O Ö HAecTpoH TeAeö H B eraaH  M e T a a a y p -  

THH 0praH H 30B aA a  npOH3BOaCTBO BbICOKOKaqeCTBeHHblX aAiOMH­
HHeBbix cnAaBOB AJI30, AJ125, AK21 h  BIOKÄC-2, KO Topbie n o- 
3B0AHAH yAyH IH H Tb KaqeCTBO nOplH IieH  aBTOMOÖHAbHblX Ä B H raTe- 
Aeft. O a H a K o  b H ecyu iH X  CHCTeMax (p a M a x  rp y3 0 B b ix  3 b t o m o 6 h - 
Aefl, ocHOBaHHHX K a p K a coB  a B T o ö ycH b ix  K y3 o iioB , n p n u e n a x  n iu i-  
C T ep iia x ) aAiOMHHHeBbie c iiA aB b i iipHM ennioTCH b  K p a iiu e  o rp a H ii-  

Heh11bix  M a c u ira ö a x .

[
B 3  

O O j ia Q :  

KM. H

B M e e re  c  TeM nepciieK TH B H  a a A b n e H iu e ro  ncnonb30BaH H H  a e r -  
KHX cnAaBOB o n e ilb  UIHpOKH. ABTOM OÖHAbliaH npOMblUlAeHHOCTb 
3aH H Tep ecoB aH a b  ÖHM eTaAAHqecKHX TopM 03 H b ix  ö a p a ö a n a x  
(aAiOM HHHii —  n y r y H ) h  t o p m o 3h h x  k o a o ä K 3x , p a a n a T o p a x
CHCTeMbl OXAaiKÄeHHH BOÄbl H MaCAa H3 3AIOMHHHeBHX cnAaBOB, 
u ia T y n a x  aßTOMOÖHAbHbix Ä ß H ra T eA e fi H3 TH TaH O Boro n p o x a T a .

Ä a h  noBHineHHH p e c y p c a  a rp e raT O B  u ia c c n  h H e c y m n x  c h c tc m  
npH OÄHOBpeMeHHOM CHHJKeHHH CyXOTO B eca  aBTOMOÖHAeH Ba>K- 
h h  p a ö oT b i n o  co3 aaH H io  h o b h x  n epH b ix  cnAaBOB. H a n ö o A e e  
pe3yAbT3THBHbIM H ÖblAH paÖOTbl n o  C03ÄaHHIO HH3K0AerH p0B3H - 
HblX CTaAeÖ ÄAH AOHJKepOHOB aBTOMOÖHAbHblX paM.

H o B b ie  CT3AH ÄAH aBTOMOÖHAbHblX paM  BHeApeHbi Ha M h h c k o m  
a B T 0 3 a B oae  h a B T 0 3 a B oae  h m . Ä n x a q e B a  ( c t 3ä h  1 9 X T C  h  3 0 T ) ,  
Ha TopbKOBCKOM aB T0 3aB 0Ä e (c T a A b  1 2 T C  ä a h  n on ep en H H ).
H x  BH eapeH H e a a A o  r o a o B o ii  sKOHOM HqecKnft 3(})(}>eKT o k o a o  
800  Tbic. p y ö .  3a cq eT  noBbim eiiH H  c p o K a  CAynröbi paM  h  cm iJKe- 
h h h  3 a T p aT  na TeK yu iH H  peMOHT.

H o B b ie  CT3AH C BHCOKHMH (j)H3HKO-MexaHHHeCKHMH H TCXHOAO- 
rnnecKHM H c b o h c t b 3 m h  B H eap eiib i n a  TopbKOBCKOM a B T 0 3 a B o ae  
ä a h  n oß op oT H b ix  KyAaKOB (C T aA b  2 0 X T P )  h  Ha a B T 0 3 a B o ae  
h m . Ä n x a q e B a  —  ä a h  n o A y o c e i i  (C T aA b  4 0 X T P ) ,  h t o  o ö e c n e -
HHAO BbICOKHH SKOlIOMHHeCKHH 3lj)(J)eKT. K pO M e TOTO, Ha MOCKOB-
c k o m  aB TO 3aB 0ae h m . Ä n x a q e B a  ä a h  H3roTOBAeHHH inaTyHOB 
ycneu iH O  npiiM eHneTCH CTaAb 4 0 P  ( c  6 o p o M ).

O n p eÄ e jie in ib iM  aocTH H ie iiH eM  n epH o ft M eT a A A yp rn n  ö h a o  
OCBOeilHC TOIIKOAHCTOBOH CT3AH ÄAH IHTaMnOBKH C TAyÖOKOH Bbl- 
THJKKOH.

H aAaJKeHO npOH3BOÄCTBO BH coKOKanecTBeiiHOH 3aK aA eH H ofl 
npOBOAOKH H3 IHAH^OBaHHOH KaTaHKH ÄAH npyjKH H  OTBeTCTBeH- 
H o ro  Ha3HaqeHHH, H3roTOBAHeM bix 3aB 0A0M  «K p a c H a H  S r a a » .

B a iK H o e  3HaneHHe ä j ih  aBTOMO&HAbHoii npoM biuiAeHHOCTH 
HMeiOT M aTep naA b i, B b in ycK aeM H e H e4 )T en e p ep a 6 a T H B a io m e H  h 
HetfiTexHM HqecKOH npoM biuiAeHHOCTbio. 3 a  n e p n o a  c  1965 n o  
1970 r. npOH3BOÄCTBO aBTOMOÖHAbHblX UIHH yBeAHHHAOCb ö o A e e  
neM  b  2 p a 3 a , n pn  s t o m  3HanHTeAbH0 p a cm u p eH  accopTH M eH T 
uiHH. O pra iiH 3 0 B aH  B u n ycK  K p yn H o ra ß a p H T H H x  iu h h  cn eu H aA b - 

j « 3 4 « J i ö ü i a j ü 4 e r y j,HP y eMblM AaBAeH H eM  B 0 3 A yx a , u inpoKO -
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npo4>HJIbHbIX nOBblllieHHOH npOXOÄHMOCTH (äJIH 3aMeHH ÄBOHHblX 
UIHH) H apOHHblX U1HH.

.Ha H pa3BHTHH KOHCTpyKUHH CTaHÄapTHblX IIIHH AeTKOBblX aBTO­
MOÖHAeH ö o n b in o e  aHaneHHe HMeA n e p e x o A  o t q e T b ip e x c A o ih io r o  
K a p u a c a  k  ö o A e e  SAacTHHHOMy AßyxcAO H H O M y.

B pe3yabTaTe yAymneHHH KanecTBa MaTepnajiOB h coBepuiencT- 
BOBanHsi KOHCTpyKUHH caMHx uiHH 3iiaiiHTCÄbHO yjiyquieubi Tex- 
HHK0-3K0H0MHqccKHe noKa3aTeÄH nocACAHiix. HanpHMep, 3a Iipo- 
ineÄiuee äochthucthc cpoK CAyiKÖbi uihh noBbicHACH b 1,2—  
2 pa3a, HecMOTpa Ha yBCAHneHHe narpy30K h cKopocTeft AB-HHie- 
hhh, rpy3onoA'beMHOCTb yBeuHHHJiacb na 15— 20%, conpoTHBJie- 
HHe KaqeHmo chh3haoci> Ha 10— 15%, AucöaAaiic h öHcime 
yMeHbiueHbi npHMepHo Ha 15%, a bcc —  Ha 20— 25%. 3 to  
n03BOÄHAO nOBbICHTb SKCnAyaTaUHOHHbie KaueCTBa aBTOMOÖHAH 
b ueuoM: TflroByio AHiiaMHKy, nJiaßnocTb xoAa, ycroii'iHBOCTb h 
ynpaBJiaeMOCTb, TonAHBiiyio aKOHOMHHiiocTb.

H a  ocHOBe T p e ö o B a H iiß  aBTO M O öiiAbH ofi npoM bim jieHHOCTH pa3 - 
p a ß oT a H b i peKOMCHAauHH n o  npH M CH eiiu io iiobhx p e3 iu i äah 
pe3HHO-TeXHHHCCKHX H3ÄCAHH, HAyUUIX Ha KOMnAeKT3UHIO aBTO­
MOÖHAeH, n p e Ä H a 3 H a ie n ]ib ix  aah SK cnuyaTauH H  b y c A O B iia x  iih3- 
khx T e M n e p a T yp , a T a K x ie  n o  yBCAH neiiH io c p o x a  cA yiK Ö bi pe3H- 
HO-TeXHHHCCKHX H3ÄOJIHH.

B COOTBeTCTBHH C TpeÖOBailHHMH aBTOMOÖHAbllofi IipOMblUIJieil-
hocth H e ^ T e n e p e p a ö a T b iB a io iu a H  n p O M b in u ie iinocTb  p a cu iH p n jia  
aCCOpTHMeHT BbinyCKaCM blX 6eH3HHOB, ÄH3eUbHOTO TOIIAHBa, MO- 
TOpHblX H TpailCMHCCHOHHblX M aCeA, CM830K H CIieUHaAbHblX 
iKHAKOCTeß. B n ocu eA H H e toah  p a 3 p a ö o T a n  n p o u e c c  npoH3BOACT- 
Ba B b icoK O O K TanoB oro  M a u ocep iiH C T oro  KOM noHeHTa —  n u aT ijiop - 
M aTa  äah 6eii3HH0B A-76 h AH-93 h ocboch n p o u e c c  lio A y ieH itH  
A H 3 eA b iio ro  TonAH B a MeTOAOM K aTaA H TH u ecK oro  K p e K im ra . I Ip n -  
MepHO b 2 p a 3 a  c i iH w e n o  c o A e p u ia iiH e  c ep b i b AH3eAbiiOM  
TonAH B e.

nOCAe pa3paÖOTKH 3(j>(|)CKTHBHbIX OTCqeCTBCHlIblX npHCaAOK,
TaKHX, KaK aAKHAcJieHOAbHaH BHHH HH-360, cyAbtjionaTiibie 
CB-3 h nM C, THOfjioccjiaTiibie Z lO -l h ,11,0-11 h up., KanecTBO 
MOTOpHMX M aceA  3HaHHTeAbIIO yAyUIUHAOCb. M a c A a  C 3THMH IipH- 
C3AK3MH OÖeCneUHBaiOT yAOBACTBOpHTeAbHyiO paÖOTy aBTOMO- 
ÖHAbHblX A B Iira T eA e fl.

3H auH TeAbH 0 noBbiiuaeTCH  K au ecTB o  aBTOMOÖHAeH n pn  n cnoA b- 
30B3HHH M aTepH aAO B , pa3paÖOTaHHbIX XHMHqeCKOH npOM blUIAeH- 
HOCTbio. A ccop T H M eH T  n A a cT M a cc , B u n ycK a e M b ix  äah aBTOMOÖHAe- 
CTpoeHHH, 3a  n ocA eA H H e toah  p a cm u p H A c a  b 4 p a 3 a . 3a n e p n o A  
c  1965 n o  1970 r . n oTpeÖ A eH H e n A a cT M a cc  Ha oahh A erK oB oß  
h oahh rp y3 0 B 0 fl aBTOMOÖHAb BbipocAO  npH M epH o b 3 p a 3 a , a na 
oahii aBTO Ö yc —  Ha 30%.

HoBbie noAHaMHAHbie MaTepnaAbi no3BOAHAH co3AaTb mapHHpu 
npHBOAa pyneßoro ynpaBAeHHn, KOTOpbie xoporno paöoTaioT 
b TeneHHe AAHTenbHoro BpeMeHH co CMa3Koß, 3aAO>KeHHofi npn 
HX H3TOTOBAeHHH. HcnOAb30BaHHe neHonoAHypeTaHOB ÄAH ot- 
AeAKH CaAOHa AeTKOBblX aBTOMOÖHAeß (nOÄAOKOTHHKH, naHeAH 
npnöopoB), yAynuiHAO KOM(})opTa6eAbHOCTb h noBHCHAo 6e30nac- 
HOCTb naCCaiKHpOB H BOAHTeAH. Pa3paÖOTKa KAeeBblX KOMn03H- 
unfi h npHMeneHHe K.neH aah npHcoeAHiieHHH (jipHKunoiiHbix 
H3KA3A0K K KOAOÄK3M TOpM03HbIX MeX3HH3M0B BMecTO 3aKAe- 
nOK n03BOAHAH nOBbICHTb CpOK CAyjKÖbl H3KAaAOK AO 50%, 
yCTpaHHTb BHÖpaUHH HaKAaAOK II nOBHCHTb 3(J) )̂eKTHBH0CTb 
npouecca topmojkchhh b ueAOM.

P a3 B H T iie  npoH3BOACTBa h o b h x  n A a cT M a cc  o ß e c n e iH T  b öah- 
»ta H iu cM  ö y u y iu e M  A a A b H eß u iee  p acu in p cH H e HOM eHKAaTypu ue- 
T a A e fl, H3TOTOBAHeMbIX H3 HHX. K  TaKHM AßTaAHM  B nepByio 
o n ep eA b  o th o c h tc h  T O iiA H B im e öaKH, u iecT ep H ii MexaHH3Ma pac- 
npeAeAeH H H  H MaCAHHblX HaCOCOB, nOAUIHnHHKH CKOAblKeHHH rnac- 
CH aBTOMOÖHAH, KpblAbUaTKH BeHTHAHTOpOB, UIKHBbl, HeKOTOpble 
BHAbi M a im e T H H X  ynAOTHeHHH (H an p H M ep , ä a h  aMopTH3aTopoß 
h TH AponHeBM aTHnecKHX n oA B e coK ) h A p .

H a u ö o A e e  nepcneKTHBHO AaA bnefiinee  pa3BHTne paöo T  no iipn- 
MeueHHio nAacTM acc a a h  H3TOTOBAenHH naneAeft Ky30BOB a c ik o - 
BblX aBTOMOÖHAeil H KaÖHH Tpy30BbIX aBTOMOÖHAeH.

T eo p eT H n ec K ii n p n  3aM ene MeTaAAH'iecKHX khöhh  h Ky30B0B 
nA3CTM3CC0BbIMH MOÄHO ÖblAO Öbl yMeHbIHHTb BeC «M oCKBH na»
n a  280 k z , TA3-24 —  Ha 430 k z , 3HJI-130 —  Hä 300 kz h 
MA3-500 —  Ha 310 kz.

n p n  co3AaHHH ueA bH onA acTM accoßoro  öecK apK acH oro Ky30Ba 
ciiHiKeHHe Beca AerKOBoro u b tom o öh ah  AaeT  3HanHTeAbHyio sko- 
IIOMHK) CTaAbHOTO AHCT3. ILiaCTMaCCOBblH Ky30B, coxpanHH neoö- 
XOAHMyiO npOHIIOCTb H CpOK CAyiKÖbl, MOIKeT ÖbiTb u a  30% Her- 
n e  CTaAbHoro.

PyAoiHHbie apM H poßa«H bie  nAacTHKH-noAytJiaöpHKHTbi na  ooiio 
Be CTeKAOBOAOKH3 H paCTHTeAbHblX BOAOKOH B COUeTaHHH C IipO- 
H3 BOAHTeAbHbIM H MeTOÄ3MH npeCC0B3HHH MOTyT OÖCCneHHTb H3- 
TOTOBAeHHe nAacTM accoßbix naneAefl a a h  KaÖHH rpy30Bbix aBTO- 
MOÖHAeft H Ky30BOB ACTKOBblX aBTOMOÖHAeH ylKe B IieÄaACKOA 
öyA ym eM .

J le rK a a  iip oM b iu iA e iiH ocT b  p a cu in p H A a  TaKHce accopTH M em  
OÖHBOUHblX M aTepHaAOB. BblCOKOKaueCTBeHHble hoahbhhhaxao- 
p iiA iib ie  n o p n c T u e  ko ikh  n a  tph ko t3 Jk h oh  ocHOBe, He yCTyna» 
HaTypaAbH O H  KOJKe HO B Iie iU H eM y BH Ay H SAaCTHHHOCTH, HMeiOl 
öoA b in iiH  cp oK  C AyjK Ö u  (100— 150 Tbic. k m )  . X o p o iu o  3apeK0 
M eiiAO B aA ii ceÖH o ö i iB o m iu e  M aT ep n aA b i H3 m oh oboaokh 3  nponn 
A en a . P a 3 p a Ö 0 T a iib i rp H 3eoTTaA K H B a iom H e B em ecT B a  a a h  noupu  
th h  oÖHBOHiioro M aTep H aA a.

y  np0KA3A0K, H3TOTOBAeHHbIX H3 HOBOTO BblCOKOKaueCTBeHHOTI 
MaTepHaAa —  HCKOJKKapTOiia, HBAHioiuerocH noAHOueHHbiM 3a 
MeHHTeACM HaTypaAbHOH npOÖKH, B 2,5 pa3a ÖOAbUIHH cpoi 
CAyJKÖbl, 3HaHHTCAbHO ÖOAee BbICOKaH yCTOHHHBOCTb K IiaÖyxaHHK 
xopoinan ÖeH30- H MaCAOCTOHKOCTb H T. n. KpOMe TOTO, TaKHf 
npoKAaAKH He pa3pyinai0TCH npn MHoroKparaoH paaöopxe y3Ao: 
h arperaTOB.

KOHCTpyKUHH OTenecTBciiiibix aBTOMOÖHAeH, HenpepuiBHO pa3Bii 
B3HCb, AOCTHfAH BbICOKOrO COBepmeilCTBa. n o  ÖOAbUIHHCTB' 
SKCnAyaTauHOHHO-TexHHuecKHX noKa3aTeAeH o h h  HaxoAHTCH h 
ypoß iie  M upoBbix oöpa3UOB aBTOMOÖHAbHofl TexiiHKH, a no pHA 
ii0Ka3aTeAeft (naAe>KH0CTb h  AOAroBeqHoCTb b  T H *e A b ix  ycAO 
b h h x  SKCnAyaTauHH h 0ÖCAy*HBaHH H, npoxoAHMOCTb) npeßocxo  
ÄflT HX.

ÜOCTHIKeHHH OTCneCTBOHHOH aBTOMOÖHAbHOH npOMblUIAeHHOCT 
ÄaiOT B03MOJKHOCTb HenpepblBHO nOBblinaTb peHTaÖeAbHOCT 
aBTOMOÖHAbHoro TpaH cnopTa, t . e. CHHiKaTb sKCnAyaTauHoinibi 
p a c x o A u  h ceöecTOHMOCTb nepeB030K.

B H a cT o n n ie e  BpeMH Ha aBTOM OÖHAbiibix 3 aB O A ax  h b HaynHC 
HCCAeAOBaTeAbCKHX H iicT H T yT ax  npoAOAHcaeTCH p a ö o T a  n o  co3ä£ 
hhio h o b u x  M aTepHaAOB h e iu e  ö o u e e  co B ep in eH H u x  THnoB h mc 
A cach  aBTOM OÖHAbHoro noABHJKHoro c o e r a ß a ,  H a u ö o A e e  noAH 
o T B e n a io u ie ro  coßpeM eH H biM  TexHHKO-SKcnAyaTauHOHHbiM  Tpeöc 
BailHHM H B B03M0IKH0 ÖOAbUleft CTeneHH COOTBeTCTByiOIUer 
ycAOBHHM SKC iiAyaTauH H  B .H a m e ö  CTpaHe.
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KaHfl. TexH. HayK M. fl. P A R K O B , tO . A .  C T A P L U H H O B

MOCKOBCKMH aBTOMeXaHHHeCHMM HHCTHTyT

Ä J If l CM33KH ÄB yX TaK TH U X  MOTOUHKJieTHblX Ä B H raT eA e ft MaCJIO 
AoßaBJiH ioT b TonjiH BO  H3 p a c n e T a  n oT p eöH ocT H  b n eM  n a  pe- 

JKHMe HOMHHaJibHOM MOfflHQCTH, HTO COCTaBAfleT OÖblHHO 1/20—  
1/25 o t  p a c x o f la  Ton jiH B a . Ilp aK TH K O H  ycTaH O B n eiio , h t o  Ha n a- 
CTHiHbix H a rp y 3 K a x  n o T p e ö n o c T b  b M a c jie  cHHHcaeTca a o  n p o n o p -  
Uhh 1/100 h A a a ie  1/200. E iosTO M y Ha ca M b ix  x o a o b h x  p em H M ax  
MOTOitHKAeTHbie A B H raT enH  p aß oT a iO T  c  SoJibHiHM n ep ep a cx o A O M  
Macaa, a O T p a 6 o T a B in n e  ra 3 b i h x  H M eioT .n o ß u m e n iiy io  to k c h h -  

HOCTb.
4 t o 6 u  ycT p aH H T b  yK a3aH H b ift HeAOCT3T0K o G u m io r o  c n o c o ö a  

CM33KH A ß yxT aK T H b ix  A ß H ra T eA e ft , b  H acTO H m ee BpeMH Bce na m e  
CTaJiH npHM eHHTb n pH iiyA H -reJ ib iiy io  n o A a 'iy  M acn a  H enoopeACTBeH - 
ho k TpyfflHMCH n a p a M  h jih  BBOAHTb e r o  b H o to k  r o p io n e i i  cM ecn  
c noM om bio H a co coB . XI,jih 3 to h  u ejiH  npHM eHHioT c n e iu ia j ib i iu e  Ma- 
CJiOA03HpyiofflHe H a c o c u , K O TÖ pue • no3BOJiHK>T AH ijH jiepeHUHpo- 
BaTb n o A a n y  M acn a  ® 3 3 b h c h m o c th  o t  p e a a iM a  p a ö o T U , n p fflieM  
pa3Mep A03bi h p a c x o A  M a c jia  yM eHbfflaiOTCH n o  M ep e  c h h th h  n a - 
rpy3KH. B  ABHraTeJiHX c  p a ö o 'iH M  oßbCM OM  h h jih h a p o b  100—  
200 cm?  a öcom oT H b iH  p a c x o A  M a c jia  co cT aB J iH e i n p n  s to m  o k o jio  
5— 10 CM?jn, BcneACTBH e n e ro  H en p ep u B H a a  n o A a n a  cm 33kh  ä0 3 h - 
pOBaHHblMH riOpUHHMH CHJIbHO OCAOJKIIHCTCH. Bo3H H KaiO T H CneUH- 

^HHecKHe TpeöoB aH H H  k  H acocaM .
C y m ec T B y io fflH e  M a cn oA 0 3 H p y io fflH e  H a c o c u , H anpH M ep, h3b c c t - 

h h x  (JrnpM B o rn  ( O P r )  h  y h ia x a  (H n o in iH ) ,  h b j ih io t c h  n A y iiff le p -  
HbiMH p a cn p eA eJ iH T e jib H oro  TH na. O coöeH H O CTb n e p ß u x  c o c t o h t  b 
tom , h t o  n j i y i i * e p  h x  e o B e p m a e T  OAHOBpeMeHHO B 03BpaTH O -nocTy- 
naTejibHoe h  B p a f f la T e n w io e  a b h j k c h h h , oßecneH H B an  s t h m  ä o 3h - 
poßaHHe h  p a cn p eA en eH H e  M a c jia  n o  UHJiHHApaM. B  H a c o c a x  cjrnp- 
m h  f lM a x a  M a cn o  A03H pyeTC H  H3MeHeHHeM x o A a  nnyH >Kepa.

n p n  Hcnonb30BaHHH M eTO Aa ÄH(j5<i>epeHii.HpoBaHHOH noAaHH 
Macna B KOHCTpyKHHH MOTOHHKJIOB npeAyC M 3TpH B aK )T  CneHHajIb- 
Hyio CHCTeMy c m 33KH. T a K a n  CHCTeMa o S u h h o  c o c t o h t  H3 oTAeJib- 
Horo M acjiH H oro  ö an K a , Ä03H poBO H H oro H a c o c a  h  M acjionpOBOAOB.

H3MeHeHHe noAaH H  M a c jia  Ä03HpoBOHHbiM H a co coM  b  33b h c h m o - 
CTH OT H arpy3K H  ABHraTeJIH  AOCTHraeTCH MexaHHHeCKOH CBH3bIO 
(OÖbIHHO TpOCHKOM) OpraHOB ynpaBJieHHH HaCOCOM C pyKOHTKOH 
npHBOAa A p o c c e n e fi  (3 0 a o t h h k o b )  K a p O io p a ro p a .

OcHOBy CHCTCMbl CM33KH AByXHHJLHHÄ'pOBOrO A B II -  
raxejiH J lM a xa  cocTaB .TneT  n n y iiiK ep iib iH  M acA0A03H - 
pyiofflHH H a c o c  c  B p am a io ffleH C H  pacnpeAeAH TeAbH O H  

rHJIb30H IH peA yK TO pO M  (p.HC. 1 ).
K o p n y c  1 e a c o c a  B u n on H e ii pa3T>eMHbiM. C  M acnn- 

iilim  öanKOM o h  coeAHHHCTCH H epe3 H iT yu ep  2  H 
cnaöiKCH AByM H iBbixoAHbiMH n iT yu ep aM H  3  a j ih  n o- 
AanH iM acjia  b o  a n y c K H u e  TpaK T b i K pH B om nn n b ix  
KaMep. U lT y u e p b i 3  npH KpennH ioTCH 6 o j it3MH 4 , 
b KOTOpux p a3 M em eH b i H anH eTaTeAbH bie xuapHKOobie 
KJianaHH 5 , H a rp y iK eH H b ie  nerKH M H  npyiKHHKaM M  6.
KpoMe H anH eTaTejibH b ix , s  K o p n y c e  npeH yoM O Tpen  
TaKHie KJianaH 7 yuaAeH H H  B 0 3 A yx a  H3 p a ö o q e f t  n o- 
jiocth  H acoca . P e n y K T o p  n p eA C T a sA a eT  c o ß o fi b h h to -  
Byio n a p y  c  n ep eA aT on n b iM  oTHouieHiHCM 32:1. E r o  
BeAOMoe 3yÖ H aToe KOJieco 8  c  k o c h m h  3y6bHM H cb o - 
6 o m o  n oca jK eH O  n a  p acn p eA eJ iH T e jih H y io  r « j i b 3 y  9,
KOTopyio c n oM o m b io  A ß y x  n oA n pyiK H H eH H bix  u m n j)-  
tob  10 3 y 6 n a T o e  K o n e c o  Mo>KeT b c c th  TOJibKO b o A H y  
CTOipony. IÜTHiJiTbi 10  pa3M effleH b i ß  p a A H a jiM ib ix  
OTBepCTHHX ÖypTH Ka rHJIb3bI H BXOAHT B BbfflMKH 
co CKOineHHbiMH K poM KaM H , CAeJiaH H ue b  T en e  3 y6 - 
naToro KOJieca 8  TaK , h t o  ih o 3 b o jih io t  npoB op aH H B aTb

r.HJib3y o t  p y K ii  b  H anpaBJieiiHH , o ß p a ra o M  HanpaBJieiHHio o 6 h h - 
n o r o  e e  Bpam eHHH n pn  p a ß o T a io ffle M  n a c o c e .

r io n o c T b  p e n y K T o p a  coeAH H eH a c  BnycKHOH n o n o c T b io  11 H a c o ­
ca  K aH anoM  12, BCJieACTBHe H ero  M acJio c b o ö o a h o  n o c T y n a e T  b n o -  
jio cT b  p e n y K T o p a , a s t o  y n p o u ia e T  op ra H H 3 a u m o  cm 33kh  A eT aJ ieä  
c a M o ro  M ac jiH H oro  H a co ca .

P a cn p eA eJ iiiT e jib n a H  rn jib 3 a  9  HM eeT o c e ß o e  K a jin fipoB aH H O e o t -  
BepcTH e n o A  n jiyn>K ep  13  h B c e ro  o a h o  p a A H a n b iio e  O T B ep c ra e  14 
AH aM eTpoM  2 ,5  m m , c n y x c a ff le e  ä a h  3anoAHeHHH H aA nn yH iK epH O fl 
n oA ocTH  MacAOM h H am eT aH H H  e r p  b M arH C Tpann  c h c tc m u  cM a3- 
kh . H a  yTonm eH H O M  TO pue rH A b s u  c o  CTOpoiib i 3 y 6 n a T o ro  KOJie- 
c a  8  BbinoAHeHbi A ßa  paßoH H X K yn a n n a  (B b iC T yn a ) 15, a  Ha n poTH - 
BononoiKH O M  e e  K ö n n e  c  n oM o m b io  u inAHHTa 3aKpem iH eTCH  nnaCT- 
MaCCOBblH MaXOBHHOK 16  ÄAH pyHHOTO npOKaHHB3HHH CHCT6MH.

IL iy iD K e p  13  CTynennaTbiH , c  H eTb ipexM H JiAH M eTpoBoö K aAH Ö po- 

B am ioH  n acT b io  h cH aßncen  iu th iJ itom  17, c  n oM o m b io  K O T o p o ro  b u -  
C T yn u  15  rn jib3b i c o oß m a iO T  n A y iu K e p y  B 03B paTH O -n ocTyn aTeA h - 
H oe ABH iKeHne. M aKCH M aAbH bift x o a  e r o  p a s e H  3 m m . H a  p e 3 b ö o -  
bom  XBOcTOBHKe n jiy iu K e p a  3aKpenAHeTCH yeraHOBOHHbiH a h c k  18, 
(jiH KCHpyiofflH fl H ex oA H o e  noAO iKeH H e fflKHBa 19  ynpaBAeH H H  H a ­
cocoM .

n p n  B pam eiiH H  p a cn p eA eA H T e jib H o fl rHAb3bi p a A n a A b H o e  oT B ep - 
CTHe 14  n o o n e p e A n o  c o o ö m a c T c n  c  HeTbipbMH KaH aAaM H , n p o c ß e p -  
AeHHbiMH b K o p n y c e  H a co ca  n o A  yrAO M  9 0 ° o ä h h  k  A p y r o M y . n o  
ÄByM  K3H 3A3M  2 0  MaCAO nOÄBOAHTCH B nOAOCTb rHJIb3bI, a  Hepe3 
KaH aAbi 21  H am eT aeT C H  b TpyÖKH noAaH H  M acA a  k  BnycKHbiM  n a - 
TpyÖ KaM  KpHBOHIHnHOH K aM epb i ÄBH raTeAH .

yn .TO T H eim e B H yTpeH neft n on ocT H  H a c o c a  AOCTHraeTCH pe3HHO- 
BblMH apMHpOBaHHbIMH CaMOnOÄfflHMHbIMH C3AbHHKaMH 2 2 , 2 3  H 
24. K o r n a  p a n n a A b H o e  OTBepcTH e 14  rH A b 3 u  C oB n aA aeT  c  n H Ta io- 
fflHMH K an an aM H  2 0, H aA iu iy ii/K epH an  n on oc T b  H a c o c a  3 a n o jin n e T - 
ch  MacAOM. n P H AaAbH eH H ieM  yrAOBOM nepeM em eH H H  rH A b 3 u  nH- 
T a io fflH e  K an aA b i nepeKpbiBaioTCH , a K o rA a  OTBepcTH e co B M e m a eT - 
ch  c  oah h m  H3 H arH eT aT eA bH b ix  KanaAO B 2 1 , M a cn o  h o ä  AaBAeH H ­
eM npyjKH H bi npoTanKH BaeTCH  n n y n m ep o M  13  b cooT B eT C T B y io fflH e  
M arH C TpaAb iib ie TpyßK H  c h c tc m u  cm33KH. n o  3aBepm eH H H  x o A a

’6 9 13 15 2h 76 25

P h c . 1. KoHCTpyKUHH Hacoca m o to u h k a 3 «JlMaxa-250»
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4 ABTOMOÖHJIbHafl npOMbllUJieHHOCTb J\S /, 197U r,

H arH eTaH H ji n.ayHJKep 13 OTTaAKHBaeTCH KyAaH KaM H  15 b h c x o a - 
H oe  n o jio jK eH H e.

3a Ka*ÄbiH oöopoT pacnpeaejiKiejibHofl rHAb3 bi noAOCTb ee 
ÄBa>KÄbi 3anojinaeTca MacAOM, a nayH*ep coBepmaeT ABa paöo- 
hhx xoaa. B pe3yjibTaTe SToro k o6e«M KpHBomnnHbiM rpynnaM 
ABHraTe^a noAaioTCH OÄHHaKOBbie A03bi niacjia, onpeAeAHeMbie Be- 
ahhhhoh xoAa nAyHxcepa. B cboio onepeAb, xoa iuiyimepa 3aßft- 
CHT OT B3üHMHOrO nOAOJKeHHH IUTH(j)Ta 17 H KyjiaMKOB 15, KOTOpOe 
peryjinpyeTCH c noMombio npocjniAnpoBaHHoft kpomkh 25 na CTy- 
nßue njKHßa 19 h uinßjibKH 26 nyTeM npoBopanHBaHHH Maxo- 
BHHKa tpochkom ot pyKOHTKH ynpaBAeHHH KapßiopaTopaMH.

IloAroTOBKa Hacoca k paöOTe nocue yeraHOBKH ero Ha MecTO 
3aKJnoHaeTCH rjiaBHbiM o6pa30M b yAajieHHH B03Ayxa H3 CHCTeMu 
äah npeÄOTBpaujeHHH paöoTbi ABHraTeAH 6e3 CMa3KH. yAaAeHHe 
B03Ayxa H3 paßoneii noAOCTH nacoca TaKwe HeoßxoAHMO, ecAH no 
HeAocMOTpy MacAo H3 öanna 6wao noAiiocTbio H3pacxoAOBaHO.

Aah yAaAeHHH B03Ayxa H3 noAOCTH Hacoca Hy>KHo BbiBepHyib 
KAanaH 7, npeACTaBAHiomHÖ coßoö npoöonKy co niTH(j)TOM, h npo- 
BopanHBaHneM nAacTMaccoBoro MaxoBHHKa 16 npHBOAHTb Hacoc b 
AeftcTBHe ao Tex nop, noxa b c rp y Ü K e  BbiTenaiomero Macaa cob- 
ceM He ßyAeT ny3bipbKOB B03Ayxa. nocAe stoto ABHraTeAb aoa- 
jkch 1— 2 muh paßoTaTb Ha peKHMe xoAoeToro xOAa, npnneM pe- 
KOMenAyeTCH noTHHyTb 3a Tpocnx ynpaBAeHHH Hacoca c  TeM, 
HTOÖbl nAyHJKep CAeAaA HeCKOAbKO nOAHblX XOÄOB H äah ÖOAb- 
rneft yßepeHHOCTH eme pa3 nponanaA bcio cucTeMy cm33kh. H a -  
rpyjKaTb ABHraTeAb mojkho TOAbKO no 3aBepweHHH noAroTOBH- 
TeAbHbix onepauiifl, oöecnenHBaiomHx HaAeacioe 3anoAHeHHe ch- 
CTeMbl MaCAOM.

HcnbiTaHHH pacCMaTpHBaeMorö Hacoca (JinpMbi flMaxa noxa3a- 
AH, HTO OH npOCT B ynpaBAeHHH, OTAHHaeTCH neTKOCTblO A03HpO- 
bbh h h  Aaxre Ha pencnMax MHHHMaAbiioft noAanH h pa3BHBaeT npn 
3tom AaBAeHHe 3,0— 3,5 k/7cm2.

H cnbiTaH H H  npOBOAHAHCb Ha 6e3MOTOpHOH yCT3H0BKe, OCHameH- 
HOii BapnaTO pO M , n03B0AHK>mHM H3MeHHTb HHCAO OßopOTOB BaAa 
n a c o c a  b n p e A e A a x  800— 5000 o6/muh. M a c A o  b hbcoc n o A a ß a - 
A o c b  caMOTeKOM H3 öan K a  T an  nee, KaK Ha m a c c n  motouhka3. 
KoH TpO A bH ble  npHÖOpbl CTeHA3 n03BOAHAH AerK O  H ßbICTpO BblÖH- 
p a T b  H ÄAH TeAbH O e BpeMH nOÄÄepJKHBaTb 3aAaHHbIH pe>KHM p a - 
ÖOTbl.

P e 3 y A b T a T U  HcnbiTaHHH (pnc. 2) n oK a3aA H , hto n o A a n a  M acA a  
(H a  K a jK A b ifi u h a h h a p ) H a co coM  MO>KeT H3MeHHTbCH b n p e A e A a x : 
16— 130 cm3/h npn n=3000 0 6 /muh (p n c . 2, a ) .

1 2  3 4 5 6 n 06/muh 1000 2000 noö/rtun
flofiOMeme MaxoBuvKa nodavu

a )  6 )

P hc . 2. npoH3BOAHTeAbHOCTb MacAHHoro nacoca «flMaxa-250»;
a — npn H3M eHGHHH p a 3 M e p a  Ä 03bi n o a a ß a e M o ro  M a c jia ; 6 —  npH H3Me- 
h c h h h  HHCJia o ö o p o T O B  ß a ^ a  n p n ß o a a ; / —  M H H H M a jib H a a  noflaia; 

2  —  m a k c h m a jib H a h  n o Ä a n a

TaK H M  oß p a3 0 M , c  n ep exoA O M  o t  M aKCHM aAbHbix n o fla n  Ha mh= 
HHM aAbllb le npOH3BOAHTeAbHOCTb HaCOCa H3MeHHeTCH B 8 pa3 H 
ß oA ee , ß A a ro A a p n  3T0M y h AOCTHraeTCH HyjKHOe yM eHbuieHHe äo- 
a h  M acA a  b T o n A im e  n pn  yM eiibu ieH H H  H arpy3K H . YcTaHOBAeHO 
TaK/Ke, HTO npOH3BOÄIITeAbHOCTb H a c o c a  He33BHCHMO OT pa3Mepa 
A 0 3 b i B 0 3 p acT aeT  n p on opu noH aA bH O  yßeAH H eH H io h h ca b  oßopOTos 
BaAa p e A y K T o p a , H M e iom ero  x e c T K y io  KHHeM aTHHecKyio CBH3b c 
BaAOM K opoßK H  n ep eÄ a n  (p n c . 2, 6 ) .

nOACHeTbl, BbinOAHeHHbie npHMeHHTeAbHO K MOTOUHKAy K-175, 
noKa3biBaiOT, h t o  b  C A ynae npHMeHeHHH A 03H pyio iu .H x HacocoB , no- 
3b o a h io u ih x  AH (J)(})epeHUHpoBaTb n o A a n y  M acA a , o ö m n ft  p a cx oA  ero 
MOJKeT ßblTb CHHJKeH npHMepHO B 2 p a 3 a . nO STO M y npOH3BOÄCT- 
BeHHbie 3aTpaTb I, CBH3aHHbie C H e «3 Ö e *H b IM  yCAOHTHeHHeM K0II- 
CTpyKUHn ABH raTeAH , OKynaioTCH, a rA aB H oe, C03AaioTCH ycAOBiia 
ä a h  pe3KOTO CHHJKeHHH ÄbIMHOCTH OTpaÖOT aBUIHX ra30 B  H yMeilb- 
HieHHH HX TOKCHHHOCTH.

B HacTOHiu.ee BpeMH Ha3peAa neoßxoAHMOCTb npHMeHeHHH Mac- 
AOÄ03HpyiOIHHX HaCOCOB B OTeneCTBeHHblX MOTOUHKAeTHblX Aßyx- 
TaKTHblX ÄBH raTeAH X.

yflK  621.43 — 232.172.001.21

K y T ö M H ö H M i o  M e T O f l a  p a c n e T a  n o p i u H e ß b i x  r o n o B O K  u i a T y H O B

a B T O M o 6 n n b H b i x  A B M r a T e n e w

KaHfl. TexH. Hayn A .  A .  M A n H A E B , B. M .  T Y J IflK O B

H A M H

m A T y H b l  coßpeM eHHbix ßbicTpoxoflH bix ABHraTeAeft 3ainiMaiOT  
npOMeiKyTOHHOe nOAOJKeHHe no XCeCTKOCTH KOHCTpyKTHBHblX 

SAeMeHTOB M eiKAy IHaTyHaMH aBHaUHOHHblX H TpaHCnOpTHblX HH3- 
KooßopoTH-bix ABHraTeAeft. riosTO M y pacneTbi no cym ecTByiom HM  
MeTOAaM BeAHHHH h pacnpeAeAeHHH HanpHHceHHft b  3AeMeHTax u ia - 
TyHOB HeTOHHbl ( ao 50% ).

r ip eA A a rae T C H  yTOHHeHHbift m c to a  p a cn eT a  nopuiHeBbix t o a o b o k  
m aTy iiO B  A B H raT eA eft.

ToHHOCTb p a c n e T a  nanpa>KeHH ft b n op u iH eß o ft roAO BKe m a ry iia  
B OCIIOBHOM 33BHCHT OT npaBHAbHO BblßpaHHOÜ paCHeTHOÜ CXeMbl 
h pacnpeA eA eH H H  yA eA b H b ix  H a rp y3 0 K  n o  noßepxHOCTH to a o b k h . 
E c a h  roAO BKa HM eeT H eB b icoK yio  acecTKOCTb (A e H T a ),  t o  yA eA bH b ie  
H arpy3K H  OT paCTHTHBaiOmHX CHA ß y f ly T  ÖAH3KH K paBHOM epHOM y 
p a cn p e fle A e H H io  n o  noßepxHOCTH to a o b k h . T lp n  noBbimeHHH * e -  
c t k o c t h  to a o b k h  paBH O M epH oe p a cn p e fle A e H H e  ß yA eT  n ep exoA H T b  
b KO CH H ycoH AaAbH oe h n pn  aß coA ioT H o ft acecTKOCTH to a o b k h  n o- 
AynHTCH cocp e flO T on eH H aa  H a rp y3 K a , npHAOHceHHan Ha BepuiHHe 
TOAOBKH.

B CBH3H C TeM , HTO nOpHIHCBbie TOAOBKH UiaTyHOB ßblCTpOXOA" 
HblX aBTOMOÖHAbHblX A B H raT eA eft OÖAaAaiOT CpaBHHTeAbHO HeBbl- 
COKOH HieCTKOCTblO, npHM eM  33K01I pacn peA eA eH H H  yAeAbHOÜ Ha- 
rp y3K H  Ha noßepxH O CTH  n op u iH eß o ft t o a o b k h  b BHAe con eT aH im

A ß y x  a m o p : paBHOMepHO p a cn p eA eA eH H o fl n o  noAyoKpyxcHOCTH 
kpPo  h KOCHHycoHAaAbHoft ( p 0— k pP o )  c o s  ß  c  yrAO M  oxß aT a  1801 
(p n c . 1 , a ) .

3 n an eH H e yAeAbH O Ü H arpy3K H  Pß n p n  T eK ym eM  y r u e  ß Bbipa- 

3HTCH 3aKOHOMepHOCTbIO

Pp = ( P o  —  k p P o )c o s $ + k p Po , ( 1)

rA e  Po —  y f le A b iia n  H a rp y3 K a  Ha BepuiH H e n op u iH eß o ft  toaobkii; 
k p  —  KoaißißHUHeHT, on p eA eA H io iu H ft x a p a K T e p  pacnpeaeae- 

hhh  yA eA b H o ft H arpy3K H  n a  noßepxH O CTH  toa o b k h .
r ip H B eA eH H aa  3aK0H0M epH0CTb o Ö A a A a eT  yH H BepcaAbH ocTbio, h 

B 33BHCHMOCTH OT 3H3HeHHH K03(J)(j)HUHeHTa k p  y fleAbH aH  Ha- 
rp y3 K a  m oh cct M eHHTbca o t  paBHOM epHO p a cn p e fle A e H H o fi ä o  co- 
cpeflO ToneH H O ft.

n P H p a c n e T e  npHHHMaeM roA O B K y KaK KpHBoft ö p y c ,  scecTKO 3a- 
m eM AeHHbift b HHJKHeft nacTH  b ceneHHH Ä — A  (p n c . 1 ).  MecTOM 
aaAeAK H  npHHHMaeM cen eH iie , r A e  ucecTKOCTb to a o b k h  pe3KO B03- 
p a c T a e T  h nanpa>KeHHH 3 hanHTeAbHO c h h a o io t c h .  1/roA 33AeAKii 
a  33BHCHT OT IUHpHHbl p3CCT3HOBKH UOAOK, p a flH yC a  TaATejIH,
H a p y iK H oro  h  B H yTpeH H ero  A H a M e ip o B  t o a o b k h . B  AaH H ofl Mero- 
AHKe y r o A  a  o n p e A e A H e rc n  c  yneTOM  s t h x  napaM eTpO B , a a h  nero 
h h j k h h h  TOHKa B epTH K aA bH oro  A n a M e T p a  BHyTpeHHeft 0Kpy*H0CTH
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coeflHHfleTca c tomkoh nepeceneHHH HapyÄHoii OKpyjKHOCTH ro- 
JIOBKH H nOJIKH CTepjKHH UiaTyHa. n pO Ä O JI*eH H e stoh npSMOH äo 
nepeceaeHHH c raA TeA bio  u iaTyHa ÄaeT  TOHKy, A e w a m y io  b  cene- 
HHH 3aÄeJIKH. CoeÄHHHH nOAyHeHHyiO TOHKy C UeHTpOM OKpy>KHO- 
cth nopiUHeBOH toäobkh, noAyHHM yroA 3aAeAKH a.

PacceqeM roAOBKy b BepTHKaAbHou iiaockocth  no och chmmct- 
pHH h aah coxpaHeHHH paBHOBecHH BM edo ee npaßoft nacTH npu- 
ao>KHM H3rH6aiomHH MOMeHT M 0 h nopMaAbHyio cHAy N 0 b cene-
HHH B— B  (pHC. 1).

=  N 0 cos <j>3 +  0,5P j  X

X

sin <p2 —  cos <f2) +  kp (sin <p3 —  cos y3)

T ~ k p '
+  kn

(7)

MoMeiiT M 0 h HopMajibHyio CHAy N 0 HaxoAHT H3 ycAOBHH ne- 
p eM em eH H « B epTH K aA bH oro  ceneHHH öpyca c HCnoAb30BaHHeM  T e o -  
peM KacTHjibHHo h MaKCBenaa— M opa.

Tax KaK B33HMHbie nepeM em eH H H  b BepTHKaAbHOM ceneHHH ro- 
AOBKH paBHbl HyAlO, TO MOJKHO 3anHCaTb

SM‘dM,

dM0
d < fl  - f  J  M o

dM-,

'  dM0
d<e 2 =  0 ;

| M i M 0d <?! +  j  M M bd <p3 =  0,

(8 )

(8a)

P hc. 1. Cxeiwa pacnpeAeAeHHH warpy30K d 
nopumeßoft roAOBKe:

a — o t  pacTHrHBaiomnx chji; 6 —  o t  okhmhio* 
m iix  chji

H3rH6aiomHe MOMeHTbl Ha nepßOM ao  90° h Ha btopom  ot 90°
äo yrjia 33Aoakh a  ynaCTKax toaobkh 3anHiuyTCH Bbipa>KeHHHMH:

M i =  M 0 +  N urc (1 —  cos <(>,) —  ; (2)

Af3 =  M 0 +  N 0rc ( l  —  cos «pj) —  M „ , (3)

rAe re —  cpeAHHii paAHyc nopuiHeBoft toaobkh;
M y| —  H3rHÖaiomHe MOMeHTbl ot yAeAbHoß Harpy3KH 

cooTBeTCTBeHHo b ceneiiHHx nepßoro ( 0 ^ < p i^  
^ 9 0 ° )  h BToporo (9 0 °^<p 2^ a )  ynacTKOB ro- 
aobkh  UiaTyHa.

OnpeAGAHB 3H3HeHHH M f< H M  npH HCnOAb30B3HHH npHHH- 
Toro 3aKOHa pacnpeAeAeHHH yACAbHofi Harpy3KH b nopiuueBOfi 
roAOBKe h Bbipa3HB yAeAbHyio Harpy3Ky p0 nepe3 BHeuiHioio ch- 
jiv Pj,  b OKOHnaTeAbHOM BHAe noAyuHM Bbipa>KeHHH äah onpeAe- 
aeHHa H3rH6aioui.HX momchtob na nepBOM n BTopoM ynacTKax 
nopuiHeBoft toaobkh:

M i — M „  +  N 0rc (1 —  cos <pi) —

\ i  sinip, +  kp {\ —  cos? ,)

- 0 , 5  P j r c

1 —  kp

71 71

~ ^ — k p  ~ ^ + k p

< 4 )

M 2 ~  Mo  +  iV0r c (1 —  cos <p3) —  0,5P j  rc X

P  TZ
sin —  cos ?2 ) +  kp (sin cpa —  cos <p3)

4  4  + k P

(5)

liopMaAbiiue ciiAbi N i  h N 2 na nepBOM ii btopom ynacTKax on- 
peACAHTCH:

N t =  N 0 c o s  <fi + 0 , 5  P j  X

X

1  —  k„
<Pi sin <pt +  kp (1 —  cos 9O

it

T +  kp

(6 )

TAe M o  —  MOMeHT OT eAHHHHHOfi CHAU, npHAOJKeHHUH B HCCACAy- 
eMOM ceneHHH.

l l o c A e  pem eHHH HHTerpaAOB h  yn pom eH H H  BbipaxceHHÖ b  o k o h - 
HaTeAbHOM BHAe nOAyMHM

0 ,5 P ; r e
M u a N 0rc (a —  sin o) — -----------------------------x  (9)

X - kp -{- kp —  COS ct

4 — kP A +  kP 

kp 1t

'~ 4 ~
— sin a j = 0 ; ( 10 ) 

0 ,5 P jr c

X  I kp +
kp n

kn  "
8

+

kp ix
=  0 .  (1 1 )

YpaBHeHHH (10) h (11) M oryT öbiTb pem eiibi aah  uacTHbix 3Ha- 
qeHHH y rn a  3aAeAKH a. I lo  noAyqeHHbiM pe3yAbTaTaM erpoHTCH 
33BHCHMOCTH MOMeHTa M o H H0pM3AbH0H CHAbl No  OT yTAa 3a- 
AeAKH a  npH pa3AHHHbIX 3HaueHHHX K03(})(j)HmieHTa k p  ( i ia n p n -  

Mep, OT +  1 AO — 1).
HanpHHceHHH o t  p acT H rH B a io iu n x  cha b n opu iH eB oft roAO BKe Ha 

iiapy>K H bix  h BHyTpeHHHX ee  b o a o k h 3x  onp cA eA H iO T ca  n o  (jiop - 
M yAaM  a a h  p a cu eT a  KpHBoro ö p y c a :  

ä a h  H apyacH b ix  bo ao ko h  n opu iH eB o ft toaobk h

V h  =  [ M
6 c c  +  h,np

k-np ( rc +  0,5hnp) 

ÄAH BHyTpeHHHX BOAOKOH

+  N
1

bgh pp

aM '-=  — M  ■
6 r c hnp

+  N
1

b zh np

(1 2 )

(13)
k-np ( r c —■ 0 ,5hnp)

TAe h n p —  npHBeAeHHan TOAmniia ctch ku  nopm iieBoft toao b k h ; 
b,, —  rnnpHHa nopuiHeBoft toaobkh .

3aKOH pacnpeAeAeHHH yAeAbHbix Harpy30K Ha nopuiHeByio ro - 
AOBKy o t  c*H M aiom H X cha npHHHMaeTCH b oöm eM  CAyqae no to h  
>Ke 33BHCHMOCTH, HTO H ÄAH paCTHJKeHHH, TaK KaK 3Ta 33BHCH- 
MOCTb oxBaTbiBaeT Bce b o jm o m h u c CAynan pacnpeAeAeHHH H a- 
rpyaKH no noßepxHOCTH nopuiHeßofl toao b k h :

Pß =  (P o  —  kcpo) (—  cos[ß) + [k cPo , (14)
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6 ABTOMOÖHJibHaH npOMUIUJieHHOCTb J6 7, 1970 r.

r a e  k c —  K03(j)cj)HUHeHT, onpeAeAHroiUHH xapaKTep pacn peae- 
jieHHH yaejibHoft narpy3KH Ha nopuiHeßyio roAOBKy 
ot nopuiHeBoro naAbua npn cwaTHH.

C T aT H 'iecK a a  H eonpeAeAHM OCTb nopum eBO H  to jiob k h  n pn  AeiiCT- 
BHH C*HMaiOUI.HX CHJI paCKpblBaeTCH aHajIOTHHHO TOMy, KaK npn 
BbiBOÄe p a c a e r a b ix  (J iopM yji ä ah  c A yn a n  pacTHJKeHHH to jiobkh . 
P a cn eT H a n  cx eM a  n p H B ea en a  Ha p a c . I ,  6 . H a rn ö a io m H e  MOMeHTbi 
M i Ha nepBOM yn a cT K e  ( 0 ^ i p i ^ 9 0 o) h M 2 Ha btopom  yn a cT K e  
(9 0 °s g< p 2s £ :a ° ) onpeÄeJiH ioTCH c jie f ly io m H M  o 6 p a 3 0 M :

M j  =  M 0 4 -  N 0r c  (1 —  c o s  cpi); (1 5 )

M 2 =  M 0+  N 0r c  (1  —  c o s  <p2)  —  M , (1 6 )

r a e  M m

M 2 = M 0+ N 0r c  (1 — c o s  f 2)  ■
k , n

X  ( —  s in  <p3 —  <

4  4

jS ln<p2 — c o s  <f2)  +  1 k c {\

+  kt

[ a - ,

’ s ) ]  •

k c )  X

(1 7 )

HopM ajibHbie ciuibi N i  h N 2 Ha nepBOM h btopom  ynacTKax paß-
Hbi:

N 2 =  N 0 c o s  y 2 +

N t  =  N 0 c o s  tpi;

P c

(1 8 )

k r  7C
+  k t

X

X  | \ l  —  k c )  • s in  <f2 —  <f2 s in  <f2 —  c o s  cp3j +  2 * c ( l — s in  tp2) j  .

(1 9 )

Ä ah  onpeÄejieH im  MOMeHTa M 0 h nopMaJibiiofi ciuibi N 0 TaK 
K e , KaK h npn ä̂ b h c t b h h  pacTHTHBaioin,Hx chji, Hcnojib3yeM ypaB ­
HeHHH KacTHJibHHO h MaKCBeJiJia— M o p a .

r io c jie  pemeHHH HiiTerpaJibiibix BbipaxceHnii b OKOnnaTejibiioM 
BHfle nojiyHHM c jie ay iom u c ypaßnennn:

M 0 a +  N 0r c  (a  —  s in  a )  —  — ------------^ --------------  ( ( 2  —  2 k c )  X
k c *  \ l

- — r  +  kc)

x ( l — s in  * ) + k c  (2 a  —  It)+J^(l—Ac) +  2ftc j COS a  j  =  0;

(2 0 )

M 0 s in  a N 0r c  ( s in  a(S sin  a\ P c r c

32 (t
k r l t

+  k t

X

X  { ( 1  —  k c )  [ ( i t  —  2 a ) • (1  4 - 2  s in 3 a )  —  3  s in  2 a ] 4 -

4 - 8 &c ( 2 s i n a — s i n 3 a — 1 ) } .  ( 2 1 )

C o B M e c T iio e  pem eH H e B b ip a K e H iifi (2 0 )  h (2 1 )  A a e T  3HaHeiiHH 
MOMeHTa M o  H HOpMajIbHOH CHJIbl N 0. 0 ä H3K0, KaK  h n pn  paCTH- 
>KeHHH, hx  u e jie co o 6 p a 3 H O  pern aT b  n pn  n a e n ib ix  3HaneHHHx yrJ ia  
3aÄejiK H  a.

HanpniKeHHH Ha H apyKH bix h BHyTpeHHHX BOJiOKHax onpeÄeJW- 
jiHCb n o  (JiopMyjiaM (1 2 )  h ( 1 3 ) .

Ko3(])^)HUHeHTbI k p  npH paCTHHieHHH H kc  npH CJK3THH ÄAH pa3- 
HHX KOHCTpyKHHH nOpUIHCBblX TOJIOBOK HMeiOT CBOH 3HaHeHHH. H x  
BejiHHHiibi h 33BHCHMOCTH öbiJiH onpeAeAeHbi 3KCnepHMeHTajIbIIO. 
^KeCTKOCTb nOpiUHeBblX TOJIOBOK UlaTyHOB aBTOMOÖHAbHblX ÖblCT- 
poxoflH b ix ABHraTejieft OTHOCHTejibHO HeBbicoKan. K aK  noKa3ajiH 
HccjieAOBaHHH, npn CTaTHnecKOM H arpy*eH H H  H3MeHeHHH Hanpa- 
»e iiH H  b ceneHHHX nopiUHeßoft tojiobkh  nponopmioHajibHbi H3Me- 
HeHHHM npHKJiaAbiBaeMbix narpy30K.

T o jibK o  npn Majibix narpy3K ax ( a o  350— 400 'k T )  nponopuno- 
HaAbHan 3aBHCHMOCTb HanpaiKeHHH o t  Harpy3KH necKOAbKo napy- 
maeTCH, hto  HBAneTCH CAeACTBHeM H3MeHeHHH yrn a  oxßaTa h 
nepepacnpeAeAeiiHH  BH eniHefl Harpy3KH ot  najibua Ha roAOBKy.

T a n  KaK b coBpeMeiiHbix 6biCTpoxoAHbix ABHraTeAHX äah  pac- 
qeTHblX pe>KHMOB paCTHTHBaiOIHHe ycHAHH OT HHepHHOHHblX CHA 
HiaTyHHo-nopuiHeBOH rpynnbi öo .iee  600— 700 k T , to  b stoh 30He 
3HaHeHHH BHeiHiieö Harpy3KH mojkho cnHTaTb, hto  sn iopa yAejib- 
Hbix narpy30K n a  nopuiHeByio roAOBKy b ochobhom  onpeAeAHercn

r  c
KOIICTpyKTHBHblM napaMeTpOM TOAOBKH ‘ H 3a30pOM  B COHJle-

<-np

■¥2 —  MOMeHT OT yAGAbHOH Harpy3KH Ha BTOpOM y'iaCTKe

nopunieBoß to a o b k h  (90o^ q ) 2^ a ) .
t l o c A e  on peAeAeH H H  M ^  h B b ipa iK em iH  p 0 liep e 3  B iieu iH io io  

c>KHMaiomyio CHAy P c (J iopM yAa ä a h  onpeAeAeH H H  MOMeHTa M 2 
npH M eT BHA

HeHHH.
ü p H  HeH3MeiiHOM 3 a 3 o p e  0,01 m m  npHMeM 3HaneHHe K03tj)$HiiH- 

eHTa k p ,  o n p e A e A H rom ero  x a p a K T e p  pacn peA eA eH H H  yA eA b iio ii Ha- 
Tpy3KH n o  nOBepXHOCTH nOpiHHeBOH TOAOBKH OT paCTHTHBaiOmHX

rc
c h a , KaK 4>yHKHHio napaM eTpa —— :

h np

k p  — /
lnp

■ (22)

3 T a  3aBHCHMocTb onpeAeAHAacb sKcnepiiM eiiTaAbiio cAeAywmiiM 
o6pa30M. n o  iipeAAO>KeHHOH MeTOAHKe paccHiiTbiBaAiicb nanpa- 
ikchhh  b nopiUHeßoft roAOBKe uiaTyHa, npiineM 3HaHemie K03(p(jiii- 
HiieHTa k v  noAßnpaAocb t s k h m , h to ö h  pacneTHbie HanpHJKeiiHH b 
Hail6oAbHieH CTeneHH COOTBeTCTBOBaAH AeÜCTBHTeAbHblM 3KCne- 
piiMeHTaAbHbiM. T a K , a a h  nopuiiieBOH to a o b k h  uiaTyHa ABHraTe.ui 

r c
3 M 3 - 2 1 Ä  n p u ——  =  2 ,9  K O 34 >4>nu n en T .^p=0 ,62 . J3,ah  noAyHeHiw 

hnp

rpaiJiHHecKoii aaBiiciiM OCTH k p = f  ) anaAOTHHHo öbiah npo-
V k np  1

BeAeHbi pacH C Tiioe  n 3K cnepH M eH TaAbH oe onpeAeAeH H H  n a n p H » e - 
hhh  b n op m u eß b ix  ro.AOBKax u ia T yH a  A ß iira T eA H  T A 3 -2 4 -1 4  ii 
c n e m ia A b n o  H 3roTO BAeiiH bix a a h  sto h  ueAH  A s y x  m o a c a h x  rnaTy-

rc
Ha ABH raTeAH  T A 3 -2 4 -1 4  c  p a 3 iHbiMii 3 HaHemiHM H —— ^  H a  oc-

knp
H0B3HHH 3THX AaHHblX nOAyHeHa rpai])HHeCKaH 33BHCHM0CTb, npn-
BeAeH H an na pn c . 2, a.

P h c .  2. 3aBiiCHMOCTb KoacjKjiHiuieHTOB k p  h 
kc  OT KOHCTpyKTHBHblX n apaM eTpO B  TOAOB-

k h :

a —  33BHCHMOCTb kp  o t  n a p a M d p a

lnp
6 —  3aBHCHMOCTb kc o t  napaM eTpa  X

rß

Ko3ct)(])HUHeHT k c , onpeAeAHiomHft xapaKTep pacnpeAeAeum  
yAeAbHbix Harpy30K b iiopuiHeBoü to a o b k c  o t  c>KHMaioiiiHX cha, 
npHMeM 3aBHCHiiiHM o t  OTHouieHHH a6cu.Hccbi HapyiKHOH tohkh  ce- 
HeHHH 33AeAKH TOAOBKH X  K BHyTpeHIieMy paÄ H ycy nopiIIHeBOH TO- 
ao b k h  r e

(23)

K03(j)(})Hn,HeHT k c  OnpCÄCAHACH TeM >Ke MeTOÄOM, HTO II K03(j)(j)ll- 
UHeHT k p .

Pacn eT  HanpHixeHHH b nopniHeBoö rOAOBKe BbinoAH H Aca ä a h  Ha- 
rpy30K P c, co oT B eT C T B y iom n x  3KcnepHMeiiTajibHbiM BeAHHHHaM, npn 
KOTopbix conocTaBAHAiicb 3HaHeHiiH HanpHiKeiiHÜ. n o  noAyneHHbiM 

, X
3iia iieiiHHM k c  h —  pHAa to a o b o k  maTyHOB nocTpoeHa rpa$H- 

r 8
HeCK3H 33BHCHMOCTb 3THX BeAHHHH (pHC. 2, 6 ) .
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M  7, 1970 r. ABTOMOÖHJTbHafl npOMblUIJieHHOCTb /

P h c . 3. 3 m o p b i tianpHiKCHHÜ n a  i i a p y * i i o ü  h B H yTpein ie ft n oB ep x - 
h o c t h x  nopniHCBOH to a o b k h  m a iy H a  ÄBH raTe.iH  3 M 3 - 2 1 Ä ’  ( n =

=  4000  o 6/m u h , P  =  100  % ) :

a  —  o t  pacTfirHBaiomHX c h ji;  6 —  o t  OKHMaioiUHX ch ji; I  —  no ycoBepiuoHCTBOBan- 
HOMy m g to a y ; I I  — 3KcnepHMeHTa.r!bHaH: I I I  — no m gtoä Y  P. C. KHHacouiBH.nn

H a  p n c . 3  conocTaB.nniOTCH an iop b i H anpH m eiiH Ü  na n o B ep x n o - 
CTH HOpiHHeBOH rOJIOBKH IU aTyH a OT paCTHTHBaiOUlHX H CJKHMaiO- 
iäh x  ch ä , n oA yn eH H b ix  SKcnepH M eiiTaAbH O , c  p a c n e m b iM ii n o  Me- 
to ä 3 m  P .  C . K u H acou iB H Ä H  h n p eÄ .ia ra eM O M y  ( 1— 5  —  n iec ra  p a c - 
nOÄOJKeHHH TeH 30AaTH H K 0B ).

K a K  b h ä h o  H3 sn rop , iia H A yn m e e  c o B iia A e m ie  c  S K cnepH M enTa.ib - 
HbiMH ÄaHHbiMH Ä a e T  p a cn eT  n o  n p eA A ara eM O M y M eTO Ay. 3 m o p a  
na napy>KH bix  BOAOKHax o t  p a c T H n iB a ro m n x  c h ä  nOÄHOCTbio c o b - 
n aA aeT  n o  x a p a K T e p y  pacn peA eA eH H H  iianpH jK eiiH Ü . H a  B iiy T p e ii-

h h x  BOÄOKiiax p acn eTH b ie  nanpHJKennH TaKHce HMeiOT 
yÄ O B A eTB opH TeA bn oe co B n a A e n n e  c  a K cn ep H M em a A b -

HblMH.
. P a c n e T  n o  M eTO Ay P .  C .  KnHacoiiiBH AiH  A a e r  

npHÖÄH>KeHHyio K a p r m iy  pacn p eA eA eH H H  H anpH nce- 
HHÜ H 3a;HH>KeHHe HX BeAHMHII IB p a 3 «b IX  CeneHiHHX

t o ä o b k h  na  13— 40%.
P a cxoJ K A eH H e ibcahmhii h a n ph>kew nü, paecm HTait- 

hux a a h  u iaTyH a  ABH raTeAH  3M3-21/1 n o  m c to ä Y  
P .  C . KwiiaCOUIBHAH, C SKCnep.HMeHTaAbHblMH Aa:H- 
hi>imh h pacneTHbiM H, noA yqeiiH b iM H  n o  ,npeAAO>KeH- 
h oh  MeTOAHKe, oöbHOHneTCH n pn  anaA H 3 e n pnH H T oro  
saK O iia  pacn peA eA eH H H  yA eA b H b ix  n an py3Q K  n o  no- 
BepxnocTiH  nopun ieBO H  to a o b k h . P .  C .  K n u ac on iB n A H  
npnuH M aeT n pn  p a c th > k öh h h  ipaB.iioMep.Hoe p a c n p e -  
AeAeH H e yA eA b H b ix  AaBAeHHÜ ma A y r e  180°, h to
B npHHHTOH M eTOAHKe COOTBeTCTByeT 3lHaneHiHK) KO- 
3(})(})HUHeHTa k p = l .  3 H a q eH n e  K ostjH jw uneH Ta A p =  l ,  
KaK C A eA yeT  H3 rpa4>RKa (p n c . 2, a ) ,  o n p e A e A n e r  
p acn p eA eA eH H e  yA eA b H b ix  AaBAeHHÜ b n op u m eB b ix

r c  A c
roA O B K ax  MaAOH KpiiBH3Hbi c  n ap aM eT p o M  7  = 4 , 0 .

h n p
R n  h nopun ieBO H  to a o b k h  iu a T yn a  ABH raTeAH  

3M3-21J1, x ap aK T ep H 3 y iom eiiC H  n ap aM eT p oM  
r c

- — = 2 , 9 ,  K 03 (]i4 )im neH T £ p = 0 ,6 2 .  OTC iOÄa Bbi-
h n p

TeKaiOT pa3A iim iH  M escA V  pacueTHbiM H 3HaueHHHMH n a n p H *e n H H , 
noA y 'ieH H biM ii n o  M eTOAy P .  C . KH iiaconiB iH AH, h  sKcnep.HM eHTaAb- 
HblMH AaniHbIMH.

A n a A o rH m ia H  K a p T im a  h a ö a io a a c t c h  n pn  a iiaA H 3 e H anp H iK e im ü  
B nopniHCBOH FOAOBKe OT CJKHMaiOmHX CHA.

TaKH M  oßpa30 M , n p eA A ara eM b iü  MeTOA h b a h c tc h  6 o A e e  yH H Bep- 
caAbHbiM  h no3BOAHeT ö o A e e  tom h o  yn ecT b  x a p a K T e p  p a c n p e A e A e -  
hhh BH em iieft n arp y3 K H  Ha n op u iH eß y io  roA O B K y n o  cpaB H eH ino  c  
n p eA n ie cT B y iom ,!M ii m c to a h m h  p a cn eT a .

Y flK  629.113 — 597.5

AßTOM aTHsecKoe perynMpcBQHne TopMOShbix c w i c ib t c m c 6 i4ji9i

KaHfl. TexH. Hayn H. (t>. M ETJllO K

Ee/lOpyCCKHH nOJIMTSXHMHGCKMM M HCTMTyT

HA H B O J I E E  p ap H O iiaA b H oe  T opM O iK enn e T p a iic n o p T iib ix  
cpeAC TB  (aBTOM OÖHAen, n p n u en oB  h A p .) h  iia iiM eH b im iü  

T0pM03H0H n yT b  6e3  I03a KOAeC MOHieT ÄOCTIiraTbCH TOAbKO IipH 
onTH M aAbiioM  pacn p eA eA eH H H  T op M 0 3 iib ix  c h a . O iiT H M a A b iiu e  
SHaneiiHH AaBAeHHÜ p t b p a ö o n n x  o p r a n a x  n e p e flu e ü  o ch  h AaB - 
AeiiHÜ pz  b  paOoMHX o p r a n a x  3 a A iieü  o ch , cooTB C TC TB yio im te 
onTHM aAbHOM y p a c n p e A e A e iiH io  T0pM 03H bix  c h a , b  C A ynae  A B yx - 
o c i io r o  aBTOMOÖHAH HAH n p H flen a  ÄOAHUIbl H3MeiIHTbCH COTAaCHO 
H3BecTHbiM ^ o p w y A a M , npHBeAeHHbiM  b p a ö o T e  f l ] .

B  nacTO H H iee BpeMH n m p o K o  H3BecTHbi aB TO M aranecK H e p e r y -  
AHTopbi, oöecneM H B a iou iH e K ycoM iio-A H H eÜ H yio  a n n p o K c iiM a u m o  
KpiiBbix on T H M aA b H oro  pacn peA eA eH H H  n o  0Tpe3K aM  npHM bix o c  h 
c d  (p n c . 1 , a ,  6 ) ,  t . e. npHÖAHHcaioiuHe co oT H on iem iH  p\ h  p 2 k  o ii-  
n iM aAbH O M y AH inb b oÖ AacTH  //. B y A e M  b A a A b iie ü w e M  t3 k h c  
peryA H T op b i Ha3biBaTb peryA H TO - 
paMH THna I I .

H a  p n c .  2 n o K a 3 a n  p e r y A H T o p  0 
TH na I I .  O h  B K A ion a eT C H  ib c h c t c -  
M y T a K , MTO BblXOAHiaH  n o ­

AOCTb E  COeAHHHeTCH  C TO pM O - 

33M H 3 a A H e Ü  OCH, a BXOiAHaH 

noAOCTb A  c o o ö m a e T C H  c  T o p -  

M 03HbIM  K p a n O M  (HAiH B 0 3 A y X O - 

■pacnpeAeAH TeAeM ) h oAH O ßpe- 
MCIMIO C TOpM 03.H bIM H  K a M e p a M H  

n e p e A i ie ü  och . K o p n y c  p c r y A H -  

T o p a  I  oöb iM H O  y c T a H a B A H B a e T - 

ch n a  n o A p e c c o p e H H O Ü  M a c c e  

aBTOM OÖHAH h a h  n p H u e n a ,  a  K o ­

nen 2  p b in a r a  n p H K p e n A n e T C H  

k  H e n o A p e c c o p e H i io H  M acce .
B  nepßb iü  in apH O A  T o p M o m e iiH H  

noAOCTb E  Ö A a ro A a p n  M aAOM y

n peABapH TeAbH O M y o K a T i i io  npy/K in ib i 3  npaK TH necK ii cooö m a eT C H  
C BXOAHOH nOAOCTblO A ,  H CACAOBaTeAbHO, AaBAeilH C  IBO B cex  
HOAOCTHX A ,  E  h B  OAMiaKOBO (a h iih h  o c  ma p n c . 1 , a ,  6 ) .  
H o  KaK TOAbKO AaBAeH H e AOCTHraeT onpem eAeH iiio ii BeAHMiiHbi 
(TOMKa C HAH Ci B 33BHCHMOCTH OT 3 arp y3K H  aBTOMOÖHAH), 3T0 
AaBAeH H e, B 0 3 A eü cT B y iom ee  Ha lh to k  4  Mepe3 K A a n a ii 5, n peoA O - 
A eß ae T  ycH AH e n p y *H H b i 6, O K a T H e  K O Topoü  COOTBeTCTByeT n p o - 
r n ö y  n oA ßecK H , h KAanaH  5  3aKpbiBaeTCH h OTCoeAim HCT n o-
AOCTb E  OT BXOAIIOH HOAOCTH A .  H o C A e  3T0T0 H p H  A aAbH eÜ m eM  
yBeAHneHHH AaBAeHHH b  noAOCTH A  c o o T H o m e n n e  AaBAeH H Ü  p\ 
H P i  yCTaHaBAHBaeTCH B 3aBHCHMOCTH OT 3arpy3KlH  aBTOMOÖHAH 
h ah  inpnuena ino a h h h h  c d  h ah  (p n c . 1, a  h 6 ) .  O p n  K O A eöa- 
h h h x  noA peccopoH H O H  ,Maccbi p a c x o A a  ® 0 3 A y x a  b  aTM O C^iepy 
b n p o u e c c e  TopM onceiiH H  n e  n p on cx oA H T , TaK  K aK  H eK O T opoe

P h c .  1. O n TH M aA bH oe coO TH om eH H e AaBAeHHÜ p i h  p 2: 

I  —  rpyjKehbifl aBTOMoÖHAb; 2 —  Herpy>KCHbifi aBTOMOÖHAb
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8 ÄBTOMOßHJIbHan npOMblüJJlCHHOCTb Jft 7, 1970 r.

o c jia 6 jieH «e  npyjKHHbi 6, B03M0HUioe jrnnib b  k o p o t k h h  npoMe- 
acyTOK BpeMBHH b  pe3yjibTaTe KOJieöaHHÜ noÄpeccopeHHoft Mac- 
cbi, He Bbi3biBaeT OTpbiBa uiTOKa 4 o t  KJianaHa 5 h  He no3iBOJiaeT 
B 03uyxy yxoÄHTb ,H3 noJiocT.H E  b  aTMoaJiepy.

Bo m hothx c jiynanx ripuMeHeuHH noAOÖHbix peryjiHTopoB  b pu - 
q a x H y io  CBH3b 7 Me>KAy HenoApeccopeHHOH Maccoü h chmhm 
peryjiHTopoM  BCTpauBaioTca pa3JmqHbie HHTerpupyiomHe 3BeHba 
(3aM eÄJiuTejiu), q a m e  Bcero rHÄpo3aMeÄJiHTejm. O hh ycTaHaßjiii- 
BaiOTCH, UTOÖbl HCKJIKUMTb BJIHHHHe HaCTblX KOJießaHHH HOÄBeCKH 
Ha p a öoT y  peryjiH Topa  b n pou ecce TopMomeHHu. YnpaBJiaioinHM 
CHTHaJIOM ÄJIH T3KHX peryjIHTOpOB JIBJIHeTCH npOTHÖ nOÄBeCKH,

nOSTOMy OHH OKa3bIB3K)TCH HaCTO CJIOJKHbIMH II HMeiOT HeKOTOphlC 
(JiyHKUHOHaubHbie HeÄOCTaTKH.

F Ipn  H cnojib30B aiiH H  p e ry jiH T o p o B  T im a  I I  b  oß jia cT H  I  p e r y j in -  
poBaH H e oT cyT C T B yex . I lo a T O M y  H eoöxoAH M O  yM eH bu ieH H e o 6 jia c -  
TH / H annpOKCHMaUHH KpHBOH OTpe3K3MH OC H c d  (p n c . 1 ,6 )  
hjih  n pH M eneH ue p e ry jiH T o p o B  cooTnotueH H H  ÄaBJieHHÜ b o ß jia c -  
TH I  (pHC. 1,8). B ÖOJIbUIHHCTBe CJiyqaeB paUHOHajIbHbIM 0Ka3bl- 
B aeT ca  npHM eHeHHe aBTO M aTnqecK H x p e ry jiH T o p o B  THna I, o 6 e c -  
neuH Baiou iH X KycouH O -jiH H eÜ H yio  ann poK C H M au n io  k p h b o h  1 
(p u c . 1, e )  o n T H M ajib H oro  p a cn p eA e jieH H H  b o6 jia cT H  /.

Ha p n c. 3 n oK a 3 a n  p e ry jiH T o p  TH na I. 3 t o t  p e ry jiH T o p  n p en - 
Ha3HaueH ä j ih  aBTOMOÖHJiefi h n p n u en o B  c  nocTO H H uoii hjih  MaJio 
H3Meii5iiouieHCH H a rp y 3 K o ü . P e r y j iH T o p  (p n c . 3) BKJiioqaeTCH 
B nHeBMaTHUeCKHH npHBOÄ TaK , HTO BblXOÄHaa nOJIOCTb 1 COGÄH- 
HHeTCH B 0 3Ä yX 0n p0 B 0A 0M  C T0pM03HbIMH KaMGpaMH HJIH UHJIHHÄ- 
paM H n ep eu H e ft o c h , a b x o ä h 3 h  n o jio c T b  2  n oA K jn oq a eT C n  k  T op - 
M 03H0M y K p a H y  (h j ih  B 0 3 Ä y x o p a c n p e Ä e jiH T e ji io ) h O AHOBpeM em io 
k pa6ouH M  o p ra i ia M  3aÄ H eü  o ch . B H aqajihH b iü  n e p n o A  T o p M o m e- 
HHH COOTHOineHHe P\ H p 2 yCTaHaBJIHBaeTCH paBHbIM OTHOUleHHIO
pa3H uubi n j io m a Ä e ft  n op u iH e ii 3  h 4  k  n A o m a A H  n op n n u i 3 ( j ih -  
hhh  o c  Ha pn c . l , e ) .  r ip u  yBeJinueiiHH  AaßjieH H H  ä o  t o u k h  c  
Ä iu jicjiepeHnHajibHbiH  n op m eH b  5, npeO ÄO Äeßasi y c n jin e  n p y * H -  
Hbi 6, n epeM em aeTC H  B B epx  h n pnoT K p b iB aeT  KJianaH 7, n o c jie  
q e ro  H a n m ia eT  n o c T y n a T b  O K aT b iü  B 0 3 Ä yx  H3 i io j io c t h  2 b  n o- 
jio cT b  8, a H3 n ocJ ieÄH efi b  H a Ä n o p im ie B y io  n o jio c T b  9. Z la j ie e  
ÄaBJieHHe b noAOCTH 9 p a c T e T  cooTBeTCTBeHHO p o c T y  ÄaBJieiiHH 
b n o jio cT H  2. B 3 to m  c j iy q a e  cooT iio in eH H H  ÄaBJieHHÜ ycTa iiaB J iu - 
BaiOTca n o  jih h h h  c B  h b m om ch t, K o rn a  ÄaBJieHHe, A e ficT B y io -  
m ee Ha n op m eH b  5,  npeoAO J ieB aeT  yc H jra e  npyscHHbi 6,  n o jra o -

CTbio OTKpbiBaeTCH KJianaH 7 
H B IluJIOCTHX 1, 2 H 9 yC Ta- 
HaBJIHBaiOTCH paBHbie MaKCH- 
MajibHbie ÄaBjieHHH ( r o q -  
Ka B ) .

Pa3pa6oTaHHbiH yHHBep- 
CajIWHblH aBTOMaTlHUeCKHH 
peryjiHTop Tiuia I — I I  
(puc. 4) oöecneuHiBaeT pery- 
JIHpOBaHHe ß OÖJiaCTH / H 
B OÖJlaCTH I I .  n PH C03Äa«HH 
Hanöojiee paiiHOHajibHoü cxe- 
Mbi yHHBepcajibHoro peryjiH- 
TOpa ßblJIH HCn0JIb30Ba:HbI 
MCTOÄbl CTpyKTypHOiTO CHH- 
Te3a, ocHOBauHoro na 3aKo- 
Hax MaTeMaTHuecKOH j io t h k h  
[2 ], 3 t o t  peryjiHTop n peA - 
Ha3HaueH ä j ih  iUHpoKoro 
K Jiacca aBTOMOÖHJieü h  n pn - 
p en oB , o ö o p y Ä O B a m ib ix  nneB -

MaTHHeCKHM HJIH nHOBMOrHÄpaBJI.HUeCKHM TOpM03HbIM UpHBOÄOM.
O h 4>yHKUHOHHpyeT b cooTBeTCTBHH c H3M6HeH.HeM o öm ero  Beca
H HHT6HCHBHOCTH TOp'MOHCÖHHH aBTOMOÖHJIH.

P ery jiH T op  (pnc. 4 ) HMeeT Äße BXOAHbie I  h 2 h Äße Bbixoa- 
Hbie 3 H 4 nOJIOCTH H MOJKeT npHMeHHTbCH KaK ÄJIH OÖbm- 
HblX T0pM03HbIX CHCTeM, TaK H ÄJIH CHCTeM C pa3ÄeJIbHbIM
TOpMosceHHeM oceü . B HauaÄbHbiH nepnoÄ  TopMOHieHHH noJiHo- 
CTbio rpyaceHHoro aBTOMOÖHAH hjih npnuena ÄaBJieHHe Pi B03- 
A yxa , n ocTyna iom ero  H3 b h x o ä h o h  nojiocTH 3 k  TopM03aM nepea- 
Heü och, yCTaHaBJIHBaeTCH MeHbuiHM, neM aaBaeHne p2 B03Äyxa, 
nocTyna iom ero  nepe3 BXOÄHyio nojiocTb 2 h BbixoÄHyio 4 k Top- 
M03aM 3aÄHeü och. 3 t o  cooTHOiueHHe aaBaeHHH p i h p2 Ha aaH- 
hom yuacTKe paöoTbi (jihhhh oa i Ha pnc. 4 ) npH6jiH3HTejn>H0 
paBHO oTHomeHHK) njiom aÄH nopuiHn 5 k  naom aÄH  auaijipar- 
mw 6. ÄH^uliepeHUHaabHbifi nopiueHb 7 b stom  cjiyu ae 3aKpbiT, 
a nopiueHb 8 o tk p m t. K aK  TOJibKo ÄaBaeHHe aocTu raeT  onpeae- 
aeHHOÜ 3aaanHOH BeauqHHbi (TOHKa a i ) ,  npHOTKpbißaeTCH nop- 

8 rneiib 7 h HauHHaeT nepenycKaTb B03ayx b noaocTb 9 h oähobpc-
— mgiiho b nojiocTb non  aua(|)parMOH 10, n ocae  u ero  cooiH ou ie-

Hue p i h p2 ycTaHaßaHBaeTCH coraacHO npnMOH öiCi.
PaBeHCTBO ÄaBaeHHH (toh K 3  Ci) HacTynaeT b momcht, Koraa 

nojiHOCTbio OTKpbiBaeTCH nopu ie iib  7 h  ÄaBJieHHe b nojiocTH 9 
CT3H0BHTCH paBHbIM ÄaBJieHHIO BO BXOÄHOH nOJIOCTH 2.

B cjiyu ae nerpyaceH oro hjih nacTHUHo H arpym eHHoro aBTOMO- 
ÖHJIH OnTHMaJIbHOe COOTHOUieHHe ÄaBJieHHÜ ÄOJIJKHO COOTBeTCTBO* 
BaTb jihh " m C hjih B  (pnc. 4 , 6 ) .  PaccMaTpHBaeM biü peryjiHTop

P hc. 4. YHHBepcajibHbiii aBTOMaTHuecKHÜ pe- 
ry jiH Top THna I— II  h npHMepHan xapaKTe- 

pucTHKa e ro  paöoTbi npn TopMOHceHHH: 
a cxeMa peryjiaTopa; 6 — xapaio-epHCTHKa pery- 

JIHTOpa npn TOpMOJKeHHH

ocyiuecTBJineT annpoKCHMaunio KpHBbix C h B  iio  OTpe3K3M 
oa3c3d3 h oa2c2d2. B s th x  sce cjiyu a flx , KaK bhaho H3 npHMepHOii 
ÄuarpaMMbi, ocyiuecTBJineTCH peryjm poBaH H e b oßjiacTH / h b o6- 
JiaCTH II .

ripocjieÄHM  paß oT y  peryjiH Topa Ha npnMepe HerpyuceHoro 
aBTOMOÖHJIH (KpHB3H C ) . B HanajIbHblH nepHOÄ TOpMOJKeHHH 
cooTHOiueHHe ÄaBJieHHÜ p { h p2 yCTaHaBJIHBaeTCH no jihhhh oa3, 
npnueM TOHKa a3 COOTBeTCTByeT MOMeHTy OTKpblTHH nopniHH 7, 
KOTopbift HacTynaeT 3HanHTejibHo paHbine, neM ä jih  rpysieH oro  
3btom o6hjih , TaK KaK b c jiyu ae H erpya ieH oro  aBTOMOÖHjin onpe- 
AeJieHHoe 3aMeAJieHHe, B03AeftcTByioui,ee Ha M accy 11 h Heo6xo- 
ÄHMoe ä jih  3aKpbiTHH KJianaHa 12, AocTnraeTcn  npn AaBJie- 
hhhx, ropa3ÄO MeHbniHX, neM ä jih  rpyaceH oro 3btom o6hjih .

Z la j ie e  cooTH O iueH H e ÄaBJieHHÜ ycTanaBJiHBaeTCH no jihhhh a3c3, 
npnueM  TO 'iKa c3 COOTBeTCTByeT paßeH CTB y ÄaBJieHHÜ b n o jio c - 
th x  1, 2, 3, 4 h 9 p e ry jiH T o p a , a T a K x e  h b n o jio cT H  n oa  
ÄHacJiparMOH 10. ,

n P n ÄOCTH>KeHHH toh k h  c3 BC TynaeT b p a ö o r y  AH(j><j>epeHUH- 
a jibH bifl n op m eH b  8, K O T o p a n , n ep eM e in a n cb  B B ep x , ynnpaeTCH 
cbohm ceAJiOM b KJianaH 13. B p e 3 y jib T a T e  cooTH O iueH H e AaBJie-

Phc. 3. CxeMa peryn aT opa  
THna I
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hhh pt k p2 b n o jio cT H X  3 h 4 ycTaH aB A H B aeTcn  coraaoio jih-
HpH C3rf3. jjaBJ ieH H H  B BbIXOAHOfi nOAOCTH 3 H BXOÄHOfi nOAOCTH 1 
Ha s t o m  p a ß o q e M  y q a c T K e  o e ra io T C fl paBiib iM H. K a a n a H  14 c a y -  
w h t  ä a h  B b in y cxa  c w a T o r o  B 0 3 a y x a  H3 n oa ocT H  9 npn o n o p -  
Ma>KHBaHHH.

P a 3p a ooT aH H b ie  M e T o a u  KycoH H O -AH H eßH ofi annpoKCHM auHH 
onrH M aabH bix  k p h b h x  o öecn eq H B aroT  HaHMeHbiUHe norpeuiHOCTH 
peryaH poBaH H H  h  n p n e M a e M y io  nocaeAO B aTeabH O CTb AOCTHweiiHH 
n p eA ea b H oro  TopM O w eH H H  n ep eA H H x  h  3 3 ä h h x  n o a e c  aBTOMO- 
6h a h .

J I H T E P A T y P A

1. B e a  e  h  b k  h  fl KD. B., ZI p o h  h  h  M. H., M  e t  a  io k  H. ®. 
Hoßoe b  pacaeie h  KoHCTpyKUHH T0pM 030B  aBTOM OÖHaefl. H 3 ä -bo  

«M a iH H H O C TpoeH H e», 1965.

2 . T e p u  E. B„  3 e H q e H K o  B. n „  K p e f l H H H  I\ B. Chh-

Te3 nHeBM aTHqecKHX n p ra o flO B . H 3ä -bo «M a iH H H O C TpoeH H e»,

1966.

Y flK  629.113— 587.001.24

O  p a c w e T e  p a 6 o n e r o  0 6 - b e M a  r M A p a B j u m e c K O r o  M e x a H M 3 M a  6 j i o k m p o b k m  

A w f c c J j e p e H  I g u a n a

KaHfl. TexH. HayK A .  A .  M A J ltO K O B

Ceaepo-SanaflH biM  3aoHHbiM no/THTexHHqecKHM HHCTHTyT

3 A Z 1 A M E H  T H Ä p aB aH qecK oro  M exaH H 3M a ßaoKH poBKH  M e * -  
K o a e c H o ro  AH (jxj>epeH U H aaa h b a h c t c h  co3A aH H e MOMeHTa 

TpeHHH M ea ca y  n oa yo cn M H  h a h  M eu ray  o a h o A H3 n o a y o c e f l  h 
K op n ycoM  ÄH(j?(}>epeHii,Haaa. B e an q H H a  MOMeHTa TpeHHH, H eo ß x o - 
AHMOro a a h  n o a H o fi peaaH 3a iiH H  c u e n u o ro  B eca , on p eA eaaeT C H  
Bbipa>KeHHeM

M r =  z'2'< f" rK —  Z ’2<f’ rK, (1)

TAe Z 2 , ’f "  h  Z 2 , <f' —  cooTBeTCTBeiiH O  p a A n a a b iia H  peaKUHH

h KoatJi^iHuiieHT cu en a eH iin  h o a  3aA in iM  
OTCTarouiiiM  h 3 a6 era io iH H M  x o a e c o M ; 

r K —  p a A i iy c  KaqeHHH x o a e c a .
M O M eH T TpeHHH AH(j)4>epeHH.Haaa c  rH A paB an qecK H M  M exam i3 - 

MOM ÖaOKHpOBKH, CKaaAblBaIOU1HfiCH H3 MOMeHTa TpeHHH u ie e r e -  
p eH q a T o ro  h a h  A p y r o r o  THna AHiJujiepeHUHaAa h  MOMeHTa c o n p o -  
t h b a ö h h h  n iA p oM e xa H H 3 M a , o n p eaean eT C H  (J jopM yao fl

M r = M r j > u # + M , M = M ( K ' e  -  1 )  +  ~  (1  +  kmp)  +  M c +  A f „

(2 )

r a e  M r.d w p  —  MOM eiiT T p e m in  lu e c T e p e n q a T o ro  ÄHclxJiepen- 
u n a a a ;

M  zm  —  M O M eH T  c o n p o T im a e i iH H  B p a m e i iH io  p o r o p a  
TH ÄpoM exaH H 3M a;

M "
K ß  =  —  K03(})ij)HUHeHT ßaoKHDOBKH H iecT ep eH q a T o ro

AH ijH jiepeH U H aaa;
A I "  H A l '  —  COOTBeTCTBeHHO MOMeHTbl H a  OTCTaiOmeM 

h  3 a 6 e ra io u ie M  x o a e c a x ;
A p  —  n e p e n a a  A aß ae iiH H  BcaeACTBH e npoKaHHBaHHH 

j k h a k o c t h  paßoqH M H  saeM eH TaM H  rH a p o -  
M exan ii3 M a  q ep e3  A p o c c e a H p y io u u ie  OTBep- 
c t h h ;

q  —  p a 6 o q H fl o ö b e M  TH ApoM exaH H 3M a (o ß t e M ,  
onn cb iB aeM biß  paßoqH M H  saeM eH TaM H  3a o a h h  
o ß o p o T ) ;

k m p  —  K03^)tJ)HiiHeHT M ex a H iiq ecK o ro  TpeHHH sa eM e n - 
t o b  rH A p oM exa iiH 3 M a , npHBeAeHHbifl k  B a a y ;

M c —  MOMeHT conpOTHBaeHHH M ex a H iiq ecK o ro  T p e ­
HHH x o a o c T o r o  x o a a  (n p n  o t c y t c t b h h  n ep e - 
n a a a  A a B a e H iin );

M k  —  MOMeHT conpOTHBaeHHH, B03HHKaiom Hfl b p e - 
3 y a b T a T e  A eflcT B iiH  K a c a T e a b H o ro  CABHra c a o -  
eB jk h ä k o c th .

J Ia h  H ie cT ep eH q a T o ro  AHtju liepeHUHaAa aBTOM oßnaH  TA3-530 
c rH ApaB AH qecKH M  MexaHH3MOM ßaoKH poBK H  SK cnepH M eH TaabH o 

on p e A e ae H b i 3HaqeHHH K t5 =1,12; M c-\ -M K =5,7 k P m ; k m p—  

=0,05-^0,10.
Z Ia h  npHÖAHiKeHHbix pacqeTO B  n pn  B b iß op e  o c h o b h h x  n a p a M eT ­

poB  aaeM eHTOB n iA p a B A H q e c K o ro  M exaHH3M a m o j k h o  n oa b 3 o - 
BaTbCH y n p o m e H H o fl 4>op M yao fi

H a  p e * H M e  n oB op o T a , K o rA a  Ap  M a a o , MOMeHT TpeHHH ä h i {>- 
(JiepeHUHaaa c a e a y e T  o n p e a e a H T b  n o  (J iopM yae ( 2 ) .

O o p M y a a  (3) noK a3b iB aeT , h t o  yB eanqeH H H  MOMeHTa TpeHHH 
m o ik h o  AOCTHqb n pn  yBeaHqeHHH A joq. B  H au ieM  n pH M epe A p q =  
=  2itAlr=350 000 K r cm. t

T a x n x  B b icoK iix  3naqeH H fl A p q  u iecT ep eH q a T b ie  h a h  a o n a c T iib ie  
riiA poM exaH H 3M b i, p a c n o a a ra n c b  b  AH ^ iJ iepeH U H aae, He M o ryT  
oß ecn eq H T b  H3-3a cpaBHHTeabHO M aab ix  pa3B H eaeM b ix  hmh A aB - 
a e m if l .  n a y iiH ie p H b ie  cncTeM bi ß a a r o A a p n  a y q m e M y  yn aoT H eH H io  
M o ryT  p a ß o T a T b  n pn  AaßaeH H H x rop a 3 A O  ßoabiU H X. P a ß o q n ß  
oß n eM  n a y H iK ep H o ro  M exa iiH 3M a

* D l
q —  ^ s i z , (4)

r a e  iD n —  A H aM eTp u n a n H A p a ;
S  —  x o a  n ayH H tep a ;
i  —  h h c a o  HHAHHApoB b rH A p oM exa iiH 3 M e;
z  —  h h c a o  x o ä o b  n ay iiJ K ep a  3a o a h h  oß op O T  p o r o p a .

H 3  (J iopM yabi ( 4 )  b h a h o , h t o  p a ß o n n fl o ß b e M  m o ik h o  yB ea n -  
HHTb 3a  cqeT  a io ß o r o  H3 n ep eq H ca e iiH b ix  n ap aM eT p oB . O ä h 3 k o  
c  yB eanqeH H eM  A H aM eT p a  u h a h h a p o b  B 0 3 p acT a i0 T  n arp y3 K H  « a  
n a y iiH ie p , c  yB eanqeH H eM  x o A a  n a y ii iK e p a  p a e r e T  A H aM eT p a a b - 
hbiß  pa3M ep  TH ApoM exaH H 3M a, a n p n  u a j im u n  K oncoabH O  Bb icTy- 
n a io m e ro  H3 U H aiiH Apa  KOHua n a y H iK ep a  m o ik c t  B03HHKHyTb 3 a - 
m eM aeH H e. yB ea H q eH H e  q n c a a  u h a h h a p o b  n p n  3 3 A 3 h h om  H a p y iK - 
hom  A n a M e T p e  x o t h  h  H e yBeaH H H BaeT p a ß o q e r o  o ß u e M a , Tau  
K a x  n pn  3 to m  yM eH binaeTCH  A H aM eTp u h a h h a p o b , uceaaTeabH O  
ÄAH OHHJKeHHH nyabCaUHH MOMeHTa. C 3TOH TOHKH 3peHHH AyH- 
UIHMH ß y a y T  rHApOM eXaHH3MbI C 5, 7 H 11 UHAHHApaMH.

H a n ß o a e e  siJuJieKTHBHbiM c n o c o ß o M  c a e a y e T  c q u ra T b  yB e a n q e -  
H ue q n c a a  x o ä o b  n a y H ix e p a  Ha o a h h  o ß o p o T  p o T o p a .

n pH M eu eH H e M H o ro x o a o B o ro  n iA p oM exa H H 3 M a  H a p n a y  c  yß e - 
auqeH H eM  q  n oB b iu iaeT  C K opocTb  nepeM em eH H H  n ayH u rep a . B a a -  
r o a a p H  3T0 M y yM eH biuaeTCH  BAHHHiie yT e q e K  h  C03aai0TCH y c a o ­
BHH a a h  noayqeH H H  H eo ß x o A H M oro  a a B a e H im  (3 a  cq eT  n cn o a b - 
30B3HHH a p o c c e a e f l  ß o a b iu o ro  ceqeiiH H , h t o  yM eH b iu aeT  onacHOCTb 
h x  3 a c o p e iiH H ).

H a  pn c. 1 aaH qeT B epTb ifl BapnaHT aniJufepeHUHaaa c  nayH- 
» e p H U M  rHApaBAHqecKHM MeX3HH3MOM ßaOKI-ipOBKH AAH aBTOMO-
6 h a h  FA3 530*.

B a o k  u h a h h a p o b  1 noM em aeTC H  BH yTpn  qau iK H  2 h c o e a n -  
HneTCH c K o p n yco M  AH (J)(})epeHUHaaa 3 nocpeACTBO M  6 o a to b  4. 
B o a T b i CTHTHBaiOT BM ecTe qa iU K y , ß aoK  u h a h h a p o b , a e ß y io  q a cT b  
K o p n y c a  ÄH4uJ)epeHUHaaa h BeAO M yio  k o h n q e c K y io  u iecTepH io . 
B  uH AH H upax ß a o K a  H axoanTCH  n a y H iK e p u  5, KOTOpbie M o ryT  
nepeM eiuaTbCH  b p a a H a a b iio M  H anpaßaeH H H  nocpeACTBOM  K y a a q -  
K O B oro  p o T o p a  6 , cB H 3aH H oro iu anu aM H  c  aeB O fl n o a y o c b io . 
O ß p aT H b ifl x o a  nayH >KepoB  o c y iu e c T B a n e T c a  npyiKH H aM H  7. 
n o a o c T b  rH apoM exaH H 3M a 3 an oaH eH a  p a o o q e f l  iKHAKOCTbio. C a a b -  
hhkh  8  n p ea oT B p a u ia iO T  e e  BbneK aH H e. n p n  nepeM eiueH H H  n ayH - 
x e p o B  k  u eH T p y  u h a h h a p h  3anoaHHioTCH p a ß o q e f l  »H A K O C T b io  
H3 K aM ep  9 q ep e3  uiapHKOBbie oß p aT H b ie  K aanaH b i 10. n p n  p a ­
ßoqeM  x o a e  n a y H ix e p o B  p a ß o q a n  HCHAKOCTb npOTaaKHBaeTCH 
q ep e3  a p o c c e a n  11, b p e3 y a b T a T e  q e r o  b u n a H H A p a x  B03HHKaer 
A aßaeH H e, KOTOpoe O Ka3biBaeT conp O TH B aeiiH e nepeM em eH H io

* Pe3yjibTaTH HcnuTaiiHH rpeTbero o6pa3qa AHt()il)epeHnHaaa onacaHbi 
b paöoTe [IJ.
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10 ABTOMOÖHJIbHajl npOMblUIJieHHOCTb Jfe 7, 1970 r.

n jiyH H tep oB  h, cjieÄO B aTejibH O , B p am eH H io  p o T o p a  b oTHOCHTejib- 
HOM ÄBHJKeHHH nO OTHOUieHHIO K ÖJIOKy HHJIHHApOB.

B jioK H p y iou i.e e  A eficT B H e ocym ecT B jiaeT C H  cJ ieÄ y io inH M  o 6 p a3 0 M . 
T Ip eA n o jio jK H M , h to  j ie B o e  Ha p n c .  1 KOJieco H M eeT x o p o m e e  cn en - 
jieH H e c  rp y H T O M , a n p a B o e  —  n jio x o e .  I l p n  cpaBHHTeJibHO ö o jib -  
iuom  conpoxHBJieHHH ÄBH>KeHHio n p a c o e  KOJieco 3 a 6 y K cye T . I lp n  
3tom  K o p n y c  ÄH cjx jm peflUH ajia  h CBH3aHHbifi c  hum 6jiok  h h jihh a - 
pOB 6 y a y i  oßroH H Tb jie B y io  O TC Ta iom yio  n o j iy o c b  h KyjianKO Bbiß

P h c . 1

p o T o p , h t o  Bbi30BeT n ep eM em eH H e n nyH scep oB  h  B03HH,KH0B6HHe
MOMeHTa COnpOTHBJieHHH. B.10K UHJIHIIÄpOB ÖyAeT yBJieKaTb 
3a c o ö o f i  KyjiaHKOBbift p o T o p  h  O TC Ta iom yio  n o jiy o c b , n a  K O Topo fi 
nOHBHTCH ÄOnOJIHHTeJIbHblft MOMeHT M 3m .

O ö iu h h  MOMeHT Ha J ieß ofi O TCTarom efl n o j iy o c n  c  y n e ro M  T p e ­
HHH b  H iecTepeH H aTO M  AHiJxjiepeHnHaJie

M ach —  M np K g  +  ' np f ’ rK K g  +  . (5)

n P H 6 yKC0 BaHHH j ie ß o r o  KOJieca K y jianKO B biß  p o T o p  ö y a e T  0 6 - 
TOHHTb ÖJIOK HHHHHÄPOB. B03H H Kai0m H H  npH  3T0M MOMeHT COnpÖ- 
THBJieHHa M ! M  ö y p e T  npH TopM a>KHBaTb 3 a 6 e ra io u iy K ) n o jiy o c b . 
M oM eH T  Ha jieB o ß  3 a ö e ra io m e f i  n o n y o c n

M m b  ~  Z 2 Aea ' f '  r *  +  M s m . (6 )

M oM eH T  Ha O TC Ta iom efl n p a ß o fl n o j iy o c n  Ö yA eT  paBHHTbCH 
MOMeHTy Ha 3 a ö e ra io iu .e fi J ießofi n o j iy o c n ,  yM n oxteH H o fi na

K g  , T. e.

^ n p  ^Aca  K g  ( ^ 2 Aee ’f rK K g (7)

H 3  Bbipaa<eHHß (5) h  (7 ) b h ä i io , h t o  m o m o h t  Ha oTC T a iom eß  
n o jiy o c n  n pn  ÖyKCOBaHHH a e B o ro  KOJieca Ö yA eT  öonbine, neM npn  
öyKCOBaHHH n p a ß o ro . TaK H M  o öp a 3 0 M , AH cjxjiepeHUHaji, y k o t o - 
p o r o  THÄpaBJIHHeCKHH MeX3HH3M CBH3blB3eT K O p n yc  C OAHOß 
H3 n o n y o c e fi ,  HM eeT H eK O Topyro  necHMMeTpHHHOCTb.

JJ.JIh pacneTa Apoccejinpyiomefi CHCTeMbi no.ie3HO paccMOTpeTb 
cxeMy ÄBHHceHHH noTOKa j k h a k o c t h  npn paöoneM xoAe nJiyH*epa 
(pnc. 2) h  HanncaTb ä a h  Hero ypaBHeHHe BepHyjuiH.

C yneTOM OTCyTCTBHH b h c o t h o t o  Hanopa h  MaJioß BejiHHHHbi 
CKopocTHoro Hanopa h  HHepu,HOHHbix noTepb ypaBHenne Bep- 
HyjijiH ä a h  ÄaHHoro CJiynaa HMeeT b h a

£ h

y
Ejl
y

u?  x n  ,  , “ 3

17 + S U T F - (8 )

TAe pH h p K —  AaBAeH un b H a n a jie  h b KOHue paccM aT p H B ae- 
m o to  noTO Ka » h ä k o c t h ;  

y  —  yn eA b H b ifi B ec p a ö o n e ß  > k h a k o c th ; 
u —  C K opocTb  noTOKa Ha paccM aT p iiB aeM O M  yn a cT K e ;

X  —  K03tj)(j)HUHeHT TpeHHH o  cTeHKH T p yöon p oB O A a  
Ha paccM aTpH BaeM O M  yn a cT K e ; 

l  —  flHHHa m e jiH  (ÄJTHHa p a ö o n e ß  nacTH  n j i y H * e p a } ; 
dm  —  BH yTpeHHHfi Ä H a M erp  T p y ö o n p o B O A a ; 

g  —  ycK op eH H e ch am  T H *e c T H ;
|  —  K034>4>HHHeHT M e c ra o f l n o T e p n  H a n o p a  b A p o c - 

c e jie , K oa eH a x , OTBeTBJieHHHX, b M ecT a x  p a em n - 
peHHH h c y * e H H H  noTO K a; 

b  —  nonpaBOHHbifl K03<jx})HUHeHT, ynHTbißaioinHH 
B03pacTaH H e | n p n  yM eHbineHHH HHC.ia Pefl- 
HOJibAca. n p n  T yp öy jieH TH O M  p e * H M e  6=1 .

Ha pnc. 2 B ecb  noTOK jk h a k o c th  pa3ÖHT Ha M T b  ynacTKOB 
c onpeAejieHHbiMH 3HaneHHHMH napaMeTpoB h noTepb na KaJKAOM
H3 HHX.

A-A

Yn acT O K  I  —  u h jih h a p  TH Ap0M exaH H 3M a c  aaBJieHHeM  Pu  cko- 
p o c T b io  ABHJKeiiHH HCHAKOCTH « [  h n jio m a A b io  n on ep eH H o ro  cene- 
HHH F l .

Yn acT O K  I I  —  A p o c c e jib , u = « 0, F = F 0- n o T e p n  H a n o p a  npn 
npoTeKaH H H  j k h ä k o c t h  n epe3  A p occeH b

b0
2g

(9)

yn a cT O K  I I I  —  KaHaJi b  K o p n y c e  A p o c c e jin , u = u 3, F = F 3.
OcHOBHbie n oT e p n  Ha TpeH H e j k h a k o c t h  o  c t c h r h  K a H a jia  h  n oß o- 
pOT CTpyn

h \ —  " I I I  — K3 .
2g

+  £3 63
« 3

2g

V

(1 0 )

/  U-oFoAo /

//

“ l/ i

77777777^77777777.
I

P hc.

ynacTOK IV  —
Ha TpeH H e

OTBOAHm ne KaH ajib i, u = U t ,  F = F t .  TIOTepn

^17
2 g

(1 1 )
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y^acT O K  V —  n o jio cT b , rA e  xpaHHTCH 3 a n a c  p a ö oH e ft  ikhakoc- 
TH, KOHeU nOTOKa. C HeKOTOpbIM npHÖJlHJKeHHeM MOJKHO CHHTaTb, 
hto ÄaBJieHHe Ha stom yn a cT K e  p a B iio  a iM ociJ iepH O M y. T o r A a

A p = p l— ps. .  (1 2 )

riOÄCTaBHB BbipaiKeHHH (9 )  —  (1 2 )  B ypaBHOHHe (8 )  H yHHTU- 

BaH, HTO

uvF [ =  u0F0= u iF i = u 4F i , 
noJiyHHM y p a B iie n n e  B e p u yA A H  b c jie A y io u ie M  ohac:

a u ?  F 2A p

T ~ 2  g
(1 3 )

B KOTOpOM

5' =  So*o +  ~ ( ^  k( * » - £  + 6. * » )  +  °  ^
u
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tt>opM yjia  (1 6 )  no3BOÄHeT n pn  3aAa.HH0M p a ö o n eM  AaßAeH H ii 
onpeaeJ iH Tb  cen eH iie  Ä p o c c e J ih iio ro  OTBepcTHH.

06-bCMHbIH K.n .Ä .

Vo6 =  1 —
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npH 3t o m  BejiH H in ia y r e n e K  a e p e a  SKCueHTpHHHyio m en b

2,5 ti Aj? 8 de*
Qym  — -

12p./

(1 7 )

(1 8 )
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TÄß IVomH OTHOCHTejIbliaa CKOpOCTb Bpam eHHH p o T o p a  
n o  OTHOUieHHK) K ÖJIOKy UHÄHHApOB B OÖ/MUH. 

Z (a h  t o h h h x  pacneTO B  h onpeAeAeH H H  x a p a K T e p a  H3MeHennH 
MOMeHTa COnpOTHBAeHHH rHÄpOM eX3HH3M a Iieo6xO ÄH M bI 3H3AH3 
c h a , Ä e ftcTB yrom H X  Ha SAeM eHTbi rH A p aB A H n ecK oro  M exa iiH 3M a, 
H HCCAeAOBaHHe KHHeM3THKH HAyHJKepa.

B p e3 yA b T a T e  aH aAH 3a c h a , A e ftcT B y io iu H x  Ha nAyH H tep, o n p e - 
AenaeTCH  MOMeHT COnpOTHBAeHHH OTHOCHTCAbHOMy Bpam eH H io

p o T o p a  o t  O A H oro  n j iy H x e p a .  R u n  rH A poM exaH H 3M a, y  K o r o p o r o  
n A y H * e p  HM eeT p o a h k , a KOHCOAbHo BU C Tynaiom H H  KOHeu nAyH - 
» e p a  OTcyTCTByeT ( c m . pnc. 1 ) ,  m t h o b c h h o c  3H3HeHHe M O M em a 
conpoTH BAeH H H  n pn  p a ö on eM  x o A e  o a h o t o  n A y H x e p a  on p eA eA H T - 
ch  n o  4>opM yAe

> m QnM i = ---------------------- yc sin a.
cos a —  / s in  a

I l o c A e  n p eo6 p a3 0 B a iiH H , H cn oA b3 yn  B b ipax ieH H e (1 6 ) ,  oKOHna- 
TeAbHO nOAyHHM

F l l
y l  ’ ioö <•>„ ’  ~r t  +  Q Vo +  yc — y<>) +  y c ' n

M i =  ■
2 g g

C o s a — / s i n a

H330BeM npHBeAGHHblM K ApOCCeAIO CyMMapHbIM K03(J)(j)HUHeHT0M 
MBCTHblX conpoTH BAeH H H . M eT O AH K a  OnpeAHAeHHH 5o, &0, A3, X3 
h X,4 n oA poßH O  H3A0>KeHa b p a ö o T e  1 2 ]

B  (j>opM yAe ( 1 3 )  ,npoH3BeAeHHe « i ^ i  o n p e A e n n e T  Q 0 —  ce- 
KynAHbiH p a c x o A  j k h a k o c t h  n ep e3  APOCceAb. K onn n ecTB O  
» h a k o c t h , BbiTecneHHOH n pn  p a ö o n e M  x o A e  n n y H x e p a ,

(1 5 )

rAe yc —  CKopocTb nepeMemeiiHH nAyimepa BAOAb o c h  u h - 
AHHApa;

F n = F \  —  n A o m a A b  n o n e p e n n o ro  ceneiiH H  nAyH JKepa.
y in iT b iB a a  yTenK H  n ep e3  3 a 3 op  m o k a y  n A y n w e p o M  h  CTeHKaMH 

UHAHHApa c  noM O in b io  o ö b e M iio r o  K .n .A ., n axoA H M  p a c x o A
5KHAKOCTH H e p e 3  A p O C C eA b

Q o = Q T lo 6  f
OTKyAa

U v F \ = y cF n r\0ß.

FIoACTaBHB 3t o  B b ipaxceH iie  b  (J iopM yA y (13) h n p e o ö p a 3 y H  ee , 
n oAynH M  a jih  onpeAeAeH H H  n e p e n a A a  AaBAeH iiH  

-

rA e  Q n

------------------------ y c s i n a ,

(2 0 )

cyM M a c h a , Ä e flcT B y io u iH x  Ha n n y H ix e p  BAOAb och  
UHAHHApa;

C —  jKecTKOCTb B03apaTH0H npy*HHbi nAyHHcepa;
/o —  H an aA b n aa  Aetj)opM auH H  npyiKH H bi n pn  noAOHceHHH 

n A y H ix e p a  b H an aA e H an leTaH H H ; 
i/o —  HanaAbH aH  opA H H aT a  nepeM em eH H H  n A y H x e p a  (p a c -  

CTOHHHe OT OCH p o T o p a  AO OCH poÄ H K a npu  nOAOIKe- 
h hh  nAyH H cepa b H an aA e H arH eT aH H H ); 

yc  —  ycK op eH H e n A y H w e p a  b oT iioc iiTeA bH O M  ABHiKeHHH 
HO OTH’OmeHHIO K ÖAOKy;

G n —  e e c  nAyH JKepa;

yc  —  op A H iiaT a  n epeM em eiiH H  to h k h  npiiAo>KeHHH paBH o- 
A eH C T B yio iu eü  R ;  

a  —  y r o A  M e iK A y  n a n p a B A e im eM  paB H O A eiicTB y iou ieH  R  
H OCblO UHAHHApa; 

f  *—  K03^)(J)HUHeHT TpeHHH nAyH JKepa O CTCHKy UHAHHApa. 
n P H onpeAeAeH H H  M THOBenHoro 3HaneHHH MOMeHTa con p oT H B ­

AeHHH M i  b  (fiop .M yAy (2 0 )  c j ie n y e r . nopcTB B JiH Tb  M raoBeH H bie 
3HaneHHH c k o p o c th  ycKopeH H H , opAH H aTb i n epeM eiueH H H  nAyH uce- 
p a  h  y r n a  a , cooTB eTC TB yio iu H e AaHHOM y noA oxceH H io  n A yn H ie p a  

( y r n y  n o ß o p o T a  p o T o p a ) .  M rH O B eH H u e 3iiaHeHHH y c , y c , y'c o n p e -  
A c a h io tc h  b  p e3 yA b T a T e  HccAeAOBaHHH KHHeMaTHKH KyAanKO BO ro

P h c . 3

TAe ö  —  paA H aAb H biü  3 a3 0 p ;

d  —  AHaMeTP nAynmepa;
j.i —  Kos^njiHUHeHT a öc oA iO T n oü  b h 3k o c t h ;
l  —  AAHHa nAyHJKepa.

O ö ie M H b iH  K .n .A . ä a h  A a H iio r o  n iA p oM exa H H 3 M a  HM eeT n ep e- 

MeHHyiO BOAHHHHy. O h  33BHCHT OT A p  H y c. 3aBHCHM0CTb T) 0ß 
o t  A p  h y c a a h  TH A poM exa iiH 3M a, H 3o6pa>KeH H oro Ha pn c . 1, 
noK a3aH a  Ha p u c . 3. O äH 3K O , yHHTbiBan, h to  H3MeHeHHe rj oö  
b A n a n a 3 0 H e  p a ö o n n x  p exH M O B  ne3n aH H T eA b iio , b  npaKTH necKH x 
p a c n e T a x  m o jk h o  npuHHM aTb e r o  nocTO H H H yio BeAH H im y, o n p e A e -  
AeH H yio  MeTOAOM n ocA eA O B aT eA bH b ix  npHÖAHJKeiiHH. C p e A iie e  
3H aH enue c k o p o c t h  a a h  npuÖAH>KeHHbix pacneTO B m o ik h o  o n p e -  
AeAH Tb (JlOpMyAOfl

•c = = _ « ^ s L )  (19 )

M exaHH3M a [3 ], n p n  n p o())H A e K ynaH K a p o T o p a ,  c o cT o n m eM  113 

A y r  O K py jK H ocTefl, m o ik h o , pa3ÖHB TeopeTH necKH Ü  npot))H Ab K y- 
A a n «a  Ha ynacTK H , c o c T o n m n e  H3 A y r  OKpyjKHOCTeii paBH bix 
p a A n y co B , H cnoAb30BaTb ä a h  K a iK A o ro  yn a cT K a  ypaBHeHHH a b h - 
JKeHHH IIOpUIIIH KpiIBOUIHnHO-UiaTyllHOrO HAH KOpOM blCAO-U laTyn- 
n o r o  M exaH ii3M a c  onpeA eA eH H b iM ii nap aM eTpaM H .

C u cT eM a  y p a B iie iiiiH  a b h ik c h u h  npH M eT b h a

yc =  —  r  cos

y c =  r  io ( s in tf

>—  -7 -  V l - V  sln»< 
K

X'sin <p cos <?

V T -

yc =  r  co2 C O Stf-

- X2 sin3 cf 

X cos3 <p (21)

( V  I —  X3 sin2 cp ) 3 

X sin2 <f

+

V l - ■ X2 sin2 cp

a cooTHomeiiHH M e * A y  napaMeTpaMH

sin a =  X sin <p; cos a = V l  —  X2 sin2 c
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V I A B T O M O Ö H J Ib H a fl n p O M b lU IJ ie H H O C T b J6 7, 1970 r.

rae  r h lm —  ÄJiHHa K pH B om nn a  (hah K o p o M U C jia ) h u ia T yH a ;
to —  yr jiO B a a  C K opocTb  OTHOCHTejibHoro Bpam eHHH 

p o T o p a ;
cp —  y r o j i  n o B o p o T a  K pH B om nn a .

TIOAHblH MOMeHT COnpOTHBJieHHH BpaiUeHHK) pOTOpa THÄpOMe- 
X3HH3M3 OnpefleAHTCH KaK  CyMMa MOMeHTOB OT ÄeftCTBHH B cex  
n jiyH H iep oB  c  yneTOM  CÄBHra (fia3

M p e 3

JIah n p a K T H H ecK H X  p a c n e T O B  c A o e r a T O H H o f i  C T e n e i ib io  toh- 
hocth  mojkho n o jiy H H T b  M pe3 n y T e M  r p a c j in n e c K o r o  C A O K e iiH H  

rparJ iH KO B M t  b (J)yHKUHH* y r j i a  n o B o p o T a  p o r o p a ,  n o c T p o e H H b ix  

n o  (J io p M y A e  (20) c y n e T O M  C Ä B H ra  <|)a3. Cäbht 4>a3 o n p e A e A H e T -  
CH COOTHOHieHHeM

P =  '

360°

i z

Ko3(J)<j>HUHeHT Ö AOKHpOBKH A H (}> (l)e p eH U H a A a  C TH ÄpaBJIH H eCKH M  

M eX 3 H H 3 M 0 M  O n p eA eA H T C H  H3 B b ip a jK eH H H

K 's = l  +  ^ ---------------------L p q
M !

1 +
2 j t Z 2 tp 'rÄ

(2 2 )

ChHT3H q , z 2 H r «  nOCTOHHHbIMH, H3 <}>OpMyAbI (22) MOHCHO 
BHAeTb, HTO K03(j)4lHUHeHT ÖAOKHpOBKH 33BHCHT OT K03(j)<}>HUHeH-

Ta cuen jieH H H  n o A  3 a 6 era iom H M  K o jie co M  h BeAHHHHH AaBAen iiH , 
pa3B H B aeM oro  b u h a h h a p b x . F lp n  n o B o p o T e  aBTOMOÖHAH BBHAy 
MaAOÖ OTHOCHTeAbHOH CKOpOCTH Bpam eHHH KOACC (1 ]  AaBAeHHe 
B AHAHHApaX MBAO H K03(f)(})HHHeHT ÖAOKHpOBKH ÖAH30K K eAH- 
HHue.

n P H AB H H teH H H  aBTO M O Ö H AH  nO O n O p flo ft  nO B epX H O C TH  c  p33- 
AHHHblM H C Iien A eH H H M H  n O A  B e A y m H M H  K O A eC aM H  npO H CXO AH T 

i ip o ö y x c o B K a  o a h o to  H3 K O A ec , b p e 3 y A b T a T e  n e r o  O TH O C H TeAbH an  

C K opocTb  MO>KeT AOCTHraTb 2 0 — 3 0  o6 / m u h . 3 t o  np»B O AH T 
K yB eA H H eH H K ) AH B AeH H H  B U H A H H A p a X  H K 0 3 tj)(j)H U H eH T a  ÖAOKH­

pO BKH . T a K ,  n p n  A B H * e H H H  aBTO M O Ö H AH  T A 3 -5 3 < 1 >  oäh h m  K O A e- 

com  n o  T B e p A O M y  r p y H T y  c  q ) " = 0 , 6 ,  a  A p y r H M  —  n o  M O K p oM y  

A b A y  c  ( p '= 0 , 0 5  h n p o ö y K C O B K o ft  c  n om ll = 3 0  o ö / m u h  ko3<)><}>h- 

U H eH T  Ö AOKHpOBKH K g  = 1 1 * . P a C H e T H O e  A a B A e H H e  B U H A H H A p aX  

rH A p O M eX 3 H H 3 M 3  n p H  3TO M  2 7 0  K r/C M 2. R j l n  nOAHOH p eaA H 3 3 U H H  

cu en H oro  B e c a  3 b to m o ö h a h  b s t h x  x t e  y cA O B H H x  A a B A e H H e  b uh- 

A H H A p a x  ÄOAJKHO B b ip aC T H  AO  4 5 0  K r/C M 2, J ipH  3TO M  K g  =  15,5.
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O  n p o 6 n e M e  o n T H M H 3 a 4 M M  b 3 ö m m o a 6 h c t b m s i  H e n o B e x a  

M a B T O T p a H C n O p T H O M  T e X H M K M

( B  n opa Ö K e  oß cyo icd eH u a ) 

f l -p  TexH. HayK A . H. O CTPOBL(EB, KaHfl. TexH. HayK A . f l. flEPSAPEM flH K EP

MOCHOBCHHH aBTOMOÖH/lbHO-AOpomHblH MHCTHTyT, MOCKOBCKHH KapClOpaTOpHblH  3aBOA

O n P E J l E J I E H H E  cTeneH H  cootbctctbhh  n ap aM eT p o B  aBTo- 
TpaHCnOpTHOft TeXHHKH nCHX0$H3H0A0rHHeCKHM X apaK TepH - 

CTHK3M HeAOBeKa b H eAaAeKO M  ö y A y m e M  aoaw h o HBHTbcn ocho- 
boh aah pem eH H H  B o n p oc oB  o AonycTH M O cTH  h cc}>epe npHMeneHHH 
OTAOAbHbix oöpa3U O B . 3 to  BbiÄBH raeT, b HacTHOCTH, 3aA aH y  A aA b - 
H eflm eH  pa3paöO TK H  T e o p n n  S K cn A yaT au n oH H b ix  cbohctb aBTOMO­
ÖHAH. F IoC TpoeH H e OCHOB TaKOH TeopH H  ÄOAHCHO Ö33HpOBaTbCH 
Ha cH C TeM H O -cTpyKTypH bix  npeACTaBAeH H H x, BKAionaH  K iiö ep H e- 
THnecKHe noHHTHH ueAeHanpaBAeHHOCTH h T eA eoA orH H ecK o ii cbh- 
3H (1 ],  HeOÖXOAHMO yCTaH aBAH B3Tb OÄH03HaHHble CBH3H H KOAH- 
HeCTBeHHbie COOTHOmeHHfl M O K A y  KpHTepHHMH (H 3M epHTeAHM H) 
SKCnAyaTaUHOHHblX CBOHCTB aBTOMOÖHAH 11 (JlaKTOpaMH, OT KOTO- 

p b ix  OHH 33BHCHT.
ABTOpU HCXOÄHT H3 TOTO, HTO npaBiiAbnan oueHKa C noMombio 

KpiiTepHSB h H3MepiiTeAeft A ioöoro npouecca AOAxuia ochobu- 
B3TbCH Ha KOHeHHOM pe3yAbT3Te, K KOTOpOMy 3TOT npouecc npn- 
boäht. FIcHXO(j)H3HOAorHHecKHe peaKUHH onepaTOpa— boahtcah h 
naccaaaipoB bo mhothx CAynanx hbahiotch TAaBHbiMn orpanmie- 
HHHMH B HCnOAb30B3HHH CBOHCTB aBTOMOÖHAH, H T0TA3 3TH <)>aK- 
Topbi AOAJKHbi ynHTbiBaTbCH b nepßyio onepeAb. Pa3yMeeTCH, npn- 
BAeneHHe k aHaAH3y orpauHHeHHoro HHCAa xapaKTepncTHK neAO- 
BeKa He MO*eT noAHOCTbio oxßaTiiTb Bce MHorooöpa3He ero oco- 
öenHocTeft. riosTOMy BbiAeAHiOTCH HanÖOAee oömne aah öoAbiiiHH- 
cTBa AioAefl h HanÖOAee ciiAbiio npOHBAHiomHecH peaKUHH oc- 
HOBHbix opraHOB nyBCTB HeAOBeKa, HMeiomnx nepBOCTeneHHoe 
3HaHemie npn bkaiohchhii ero b cucTeMy «neAOBCK n MamnHa».

PaccMOTpHM 3aTpoHyTbie Bonpocbi na npHMepe 33AaHH noBbi- 
meHHH KOM(jlOpTaÖeAbHOCTH aBTOMOÖHAH H, B H3CTHOCTH, nAaBHO- 
CTH XOAa.

JXo nocAeAH ero BpeMeHH ncnxo(j)H3HOAorHHecKHe cpaKTopu He 
OTpaiKaAHCb Hy>KHbIM OÖpa30M B MeTOÄHKe C03A3HHH nOÄBCCKH 
h ocoöeHHO b MeTOÄHKe ee oueHKH. OäH3ko Bce name npnxoAHT- 
ch CTaAKHBaTbCH c TeM, hto neyKAOHHoe noBbimeHHe AHHaMHHe- 
CKHX CBOHCTB aBTOMOÖHAeH BCTynaeT B npOTHBOpeHHe C B03M0H\- 
hocthmh hx peaAH3auHii b SKcnAyaTauiin. Oahoh H3 npiiHim Ta- 
Koro noAoiKeHHH HBAneTCH ueÖAaronpHHTiioe B03AeftcTBHe KOAe- 
öaHHÜ Ha BOAHTeAH h nacca>KHpoB.

KoAeöaTeAbHbie npoueccu aBTOMOöuAefi otah h 3 io tch  öoAbmoü

CAOJKHOCTblO (2], nOSTOMy B paM K aX  OAHOH CT3TbH HeAb3H AaTb 
CKOAbKO-HHÖyAb n oA H y io  h x  xap aK TepH C TH K y h TeM  ö o A e e  Bceoö-b- 
e M A io m y io  M eTOAHKy yn eT a  n cn x o ^ )H 3 n o A on iH ecK n x  4>aKTopoB. 
YHHTblBaH 3T0, OTpaHHHHMCH BHaAH30M UpeHMymCCTBeHHO BepTH- 
KaAbH bix KOAeöaHHH, nooK O A bK y b öoAbm HHCTBe cA yn a e ß  o h h  

cym ecTBeH H O  b a h h i o t  He TOAbKo n a  nAaB H ocTb  x o A a , h o  h  Ha Ta- 
KHe B a K H b ie  CBOHCTBa, K aK  ynpaBAHCMOCTb aBTOMOÖHAH.

O Ö m en p H H H T b IM H  H 3 M ep H T eA H M H  HHTeHCHBHOCTH K O A eöaH H H  

HBAHIOTCH, K a K  H 3BeCTHO, H aC TO Ta  H y C K O p eH H e  K O A eÖ A IO m erO C H  

o ö i e K T a .  B  n o c A e A H e e  B peM H  y c K o p e m in  n p e A C T a b a h io t  b C T a ra -  

CTHHeCKOM B b ip a iK eH H H  (C p eA H H H  K B a A p a T H H eC K 3 H  BeAH H H H a o ) .  

B eA H H H iia  a ,  H 3 M e p e iiH a H  b x a p a K T c p i ib ix  M e c T a x ,  C A y * H T  o a h o -  

BD eM eH H O  H OCHOBHbIM H 3 M ep H T eA C M  n A 3 B H 0 C T H  X O A a  aBTOM OÖHAH 
[3 — 5 ] n p n  p a 3 H u x ,  h o  n ocT O H H H b ix  c k o p o c t h x  e r o  a b h ä c h u h .

Z Ia h  a H a A H 3 a  n a c T O T H o r o  x a p a K T e p a  y c K o p e H H H  b  h o b o h  n o p -  

M aA H  [6 ]  p eK O M eH A yeT C H  o n p e A e A H T b  a  b  A s y x  u a c T O T H b ix  A n a n a -  

3 0 H a x :  o t  0 a o  5,6 et( n  o t  0 a o  22,5 aq, h a h  T O A b K o  b o  b t o p o m  

A H a n a 3 0 H e  (n p n  O TcyTC TB U H  c n e u n a A H 3 n p o B a H H O H  a n n a p a T y p u ) .  

B  K a n e c T B e  A o n o A H i iT e A b H u x  H 3 M e p H T e A e ß  n A a ß H o c T i i  x o A a  n p e A -  

A a ra iO T C H  M a K C H M a A b H b ie  y c K o p e H H H  /M I  n p n  n cn b iT a H H H x  Ha 

öyA b iJK H O M  r n o c c e  n A o x o r o  K a n e c T B a  h  H a  A p y r n x  A o p o r a x  b  T e x  

C A y n a n x ,  K o r A a  O T M eu aeT C H  n a c T o e  B K A io q e i iH e  o r p a i iH H H T e A e ä  

X O A a  OTÖOH HAH CJKaTHH nO AB eC K H . Ü A a B H O C T b  X O A a  n p e A A a -  

ra eT C H  o u e H H B a T b  « H a  OCHOBaHHH a H a A H 3 a  n o A y u e H H b ix  p e 3 y A b -  

T aT O B  II C O nO C TaB AeH H fl HX C 3 a A 3 H H b lM H  TeXHHHeCKHMH T p e ö o B a -  

11HHMH HAH  n O K 3 3 3 T eA H M H  aH aAO TH H H blX  O Ö p a 3 U O B ».

K  c o jK a A e H H io ,  o ö o c H O B a H H b ie  T e x H H n e c K H e  T p e ö o B a H H H  n o K a  

H e  B b ip a ö o T a H b i,  a  n o K a 3 a T e A H  «a H a A O T H H H b ix  o ö p a 3 u o B »  ahöo 
B o o ö m e  O T c y T C T B y io T , ahöo  o ö o ö m e H b i  b H eA O C T aT O H H oü  M ep e . 

ü o s T O M y  r ip a K T H n e c K o e  H c n o A b 3 0 B a H H e  n p n B eA O H H b ix  B b im e  p e x o -  

M eH A a u H H  B C T p e u a e T  oö r> eK T H B H b ie  h c y ö b e K T H B H b ie  3 a T p y A -  
HeHHH.

O T M e n e H H O e  noA O JK eH H e CAO>KHAOCb n o  npH H H H e H eAO C TaTO H - 

HOCTH OÖT>eKTHBHbIX H ayH H O  OÖOCHOBaHHblX A a H H b lX  O 3aBHCH- 

MOCTH M O K A y  O m ym eH H H M H  H eA O B eK a  H yC K O peH H H M H  aBTOM O-

* Ha pe3yjibTaTOB HcnbiTainifl onHcaimoro auuie rHAPaBanaecKOro muti- 
4>epeHL(Ha^a c f lp o c c e j if lM H  A n a M e r p O M  1 m m .
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ÖHJifl. B c jieÄ C TB H e H pe3BbiH afiH ofi c a o jk h o c th  3 to h  npoÖ JieM u  o t -  
CyTCTByeT H aÖCOAlOTHblH H3MepHTeJIb nJlaBHOCTK XO Aa aBTOMO- 
ÖHJieft 14]. riO STO M y H O pM ajIb He MOJKeT BbinOAHHTb ÄO KOHUa 
CBoero ocH O BH oro Ha3HaneHHH h C TH M yan poB aTb  u e n en a n p a B n e ii-  
Hbift noHCK n y T e f l coBepineHCTBOBaHHH n oÄ ß ecK H  h T e x  an eM eii-  
TOB KOHCTpyKUHH, OT KOTOpblX 3aBHCHT nJlaBHOCTb XOAa aBTO­
MOÖHAH.

C TOHKH 3peHHH H H HieiiepiIOH  nCHXO/IOTHH MeTOÄOJIOrHHCCKHM 
ueÄOCTaTKOM cym ecT B y io iU H X  c n o c o ö o ß  on p eaen eH H H  nnaßH ocTU  
xoA a  h b a h c t c h  t o , h t o  ou eH K a  BocnpHHTHH KOAeÖaHHfl nejiO Be- 
KOM nOAMeHaeTCH OUeHKOÜ B03A6ÖCTBHH. OcTaHOBHMCH Ha 3TOM 
acneKTe n p oö n eM b i n oa p o Ö H ee , h t o ö m  flCHee n 0K a3 aT b  pa3H H uy 
B «CHJle B03AeHCTBHH» KOAeÖaHHH Ha HejIOBCKa H B «CHJle BOC- 
npHHTHH» HX HejIOB€KOM.

H3BeCTH0, HTO B COOTBeTCTBHH C nCHXO(]>H3HOAOrHHeCKHMH 
peaKUHHMH n en oB eK a  K O A eöaTeA bH b iö  n p o u e c c  m o j k c t  ö u T b  
neom yTH M biM . O m yT H M b ie  K oneöaH H H  pa3AHHaiOTCH n o  ereneH H  
n eyA oöcT B a  h a h  yp oB H io  BocnpHHTHH. X ln H aM K n ecK y io  « c n n y  
B03A6HCTBHH» M01KH0 BCeTAa OnpeUßAHTb KOAHHeCTBeHIJO, TaK  
KaK OHa n p on o p u n o H a A b H a  y cK op eH H io  K oneöaH H H  h  M a cce  T en a , 
na K O T op oe  a e ftc T B y e T  s t o  ycK op eH H e. B M ecT e  c  TeM  «c n n a  
BocnpHHTHH» OnpeAeAHeTCH OIUyiUeHHHMH (nCHXO(J)H3HOAOrHHeC- 
KHMH. peaKUHHMH H CAO BeKa), KOAHHeCTBeHHOe BbipaJKeHHe KOTO­
pblX XOTH H 3aTpyAH eH O , HO B03M0JKH0. Ä O K a3aH O , HTO Me>KAy 
CHAOÜ B03AeÜCTBHH H CHAOft BOCnpHHTHH CyiU eCTByeT HeKOTOpaH 
0AH03H8HHaH H AOCT3TOHHO OÖLUaH AAH ÖOAbUIHHCTBa AlOACfl
cBH3b. O a h 3 k o  x a p a K T e p  3 to h  cb h 3 h  h b a h c tc h  npeAM eTO M  c n o - 
poB. O a h h  HCCAeAOBaTeAH cHHTaroT, h t o  om ym eH H H  n p o n o p u n o -  
HaAbHbi A orapn< }>M y BeAHHHHbi pa3Apa3KeHHH (33K 0H  B e ö e p a -  
O e x n e p a ) , A p y r n e  —  yK a3biBaiO T Ha t o ,  h t o  KOAe6aHHH, o a h h 3 -  
KOBbie no yAeAbH O H  m o iu h o c th  h no BeAHHHHe ycK opeH H Ü , n pn - 
BOÄHT K p33AHHHbIM O m ynieHHHM  npH  pa3HOÖ HaCTOTe [2 ],

F Io c A e A H e e  HBAneTCH BecbM a cym ecTBeH H biM  h OTnacTH o6t>hc- 
HneTCH TeM , h t o  H eAO B enecK oe T e n o  BHeuiHe p e a r n p y e T  Ha k o - 
AeöaHHH b o  m h 'otom  TaK  >Ke, K aK  M exaHHHecKHe CH ereM H , c o e ra B -  
AeHHbie H3 M acc, y n p y r n x  h ra cn m H X  SACMeHTOB. KorAa nacTO Ta 
KOAeÖaHHH npHÖAHJKaeTCH K COÖCTBeHHOH HaCTOTe KOAeÖaHHH 
HeAO BenecKoro  T en a , p a B H o ö  npHÖAH3HTenbHO 5 z if , om ym eH H H  
CT3H0BHTCH OCOÖeHHO HenpHHTHbIMH.

M acTO Tbi coöcTB eH H b ix  KOAeöaHHÖ H eA O B enecK oro  T en a  [ 0 h o t -  
H ocH TeAbH oe 3 a T y xa H H e  ip b pa3AHHHbix e r o  nacTH X paBHbi 
(b  CHÄHHeM nOAOJKeHHH) :

/o B ZI| 4>

06jiacTb r a 3 a ..................................................................................... 4 - 6  0 ,3—0,6
EpioiuHaa n o a o c T b .........................................................................  3 —8 0 ,2—0,3
TpyaHaa K J ie T K a .............................................................................  4 - 6  ~0,25
ToaoBa (oTHOCHTeabiio lu ie n ) ....................................................... ~30  0 ,1 -0 ,2

C n eu H aA b H b ie  onbiTb i n oK a3aA H , hto 6ÖAbmne BeAHHHHbi ip 
OTHOCHTCH npeHM ym eCTBeHHO K AIOAHM I'HIiepCTeH HHCCKOrO CAO- 
jKeHHH, a MeHbuine öonee xapaKTepHbi aah acTeuHKOB h » e n -
IUHH.

Ha pnc. 1 nOKa3aHbi peaKUHH neAOBeKa Ha BepTHKaAbHbie rap- 
MOHHHecKHe KOAeÖaHHH TeAa no AaHHbiM HCCAeAOBaHHH, npOBe- 
AeHHbix b C IU A  [7] h O P T  (8], 3thm BonpocaM HeoAHOKpaTHO 
ya eA H A  BHHMaHHe h P. B. PoTeHÖepr b  cbohx paöoTax no npo- 
öneMaM pa3BHTHH noABecKH h npHM©HeHHio 3B M  b pacneTax 
KOAeÖaHHH aBTOMOÖHAeft.

ÄM epHKaHCKHÜ HCCAeAOBaTeAb IlapKC yCAOBHO pa3Ä6AHeT 
BOCnpHHTHe KOAeÖaHHfl no CAeayiOIUHM ypOBHHM: 1) HBCTBCHHO 
omyTHMbie —  npn ycKopeHHHx, npeBbiuiaioiuHx bcahahhu hh>k- 
Heft 3auiTpHXOBaHHOfi oönacTH, t . e. Bbirne kphboh /; 2) CAerxa 
ÖecnoKOHiuHe —  Bbirne kphboh 2; 3) CHAbHO öecnoKOHiuHe. —
Bbirne KpHBOH 3\ 4) HenepeHociiMue (onacHbie) —  npn ycKope- 
hhhx BepxHeü 3amTpHX0BaHH0ii oÖAacTH.

üpOTeKaHHe KpHBblX 1— 4 xopoiuo HAAKDCTpHpyeT TOT (paKT, 
HTO MHHHMaAbHbie BeAHHHHbi 0ÄHH3K0B0 BOCnpHHHMaeMblX yCKO- 
peHHH cooTBeTCTByiOT «peaoHancHbiM» nacTOTaM neAOBeKa, koto- 
pbie b  nepBOM npiiÖAHHieiiHH mojkho npHHHTb paBHbiMH 4— 6 
h 27— 30 zu,. 3 th  3H3HenHH nacTOT MoryT öbiTb noAOJKeHbi 
b ocHOBy nocTpoeHHH ynpomeHHofi KOAeöaTenbHofl moacah hcao- 
B eK a .

3HaHH TeAbH H H  H H Tepec n p eacT aB A H eT  (popM aA bH o-M aTeM aTH - 
Hec'Koe on n ca H H e  B3aHMOCBH3H bcahhhh ycK opeH H Ü  K oneöaH H H  h 
CyÖbeKTHBHblX BOCnpHHTHH HeAOBeKa. Pa3p0 3H eH H b ie  nOnblTKH 
b  3tom H anpaBAeH H H  npuBeAH  k pa3 p aÖ 0 T K e t q k  n a3 b iB aeM oro  

KpHTepHH CHA bl BOCnpHHTHH K  =  <p(/o', fo', 'f r ) .  KOTOpblft TeM  AyH- 
u ie O T p a m ae T  c y ö ie K T H B H b ie  ou iym eH H H , neM  TOHHee ynH TbiBaeT 
ycH AeH H e KOAeÖaHHH H C A onenecK oro  T eA a  n p n  n acTO Tax , ÖAH3-

KHX K ero COÖCTBeHHbIM «pe30H8HCHUM» HaCTOTaM KOAeÖaHHH. 
ripHBeaeM npnMepbi Taxoro poaa KpHTepueB.

KpHTepHH CHAbl BOCnpHHTHH HO HOpMBAH VDJ-2057, pa3paÖ O - 
T3HH0H b  1962 r. Ha ocHOBe onuTOB /iHKMaHa («DPT), paßeH

K o  = J o  ^  ( 1 )

/  - ( i) ’
rae jo —  aMnAHTyaHoe 3HaneHHe ycKopeHHÖ, aeücTByiouiHx Ha 

neAOBeKa hah Ha 3aMeHHioiuyio ero Maccy, npn rap- 
MOHHHeCKHX BepTHK3AbHbIX KOAeÖaHHHX C H3CT0T0H f ;  

a  —  K03(p(pHUHeHT npOnOpUHOH3AbHOCTH —  KOHCTaHTa, 
cooTBeTCTByioiuaH ycAOBHOii nacTOTe KOAeÖaHHH 
fo = 1 0  zu, h paBHaa 18 cetc2/M.

BeAHHHHa K d = 6 3  COOTBeTCTByeT B epxH eß  rpaHHue «Tepnu- 
M b ix » KOAeöaiiHii ii OTOöpaJKeHa na pnc. 1 u iT p iix o B o fi ah- 
Hneft 5.

P h c . 1. M acTO TH bie x a p a K T e p h c t h k h  ycK opeH H Ö  rapM O H H necKH x 
KOAeÖaHHH, COOTBeTCTByiOIUHe OÄHHaKOBOÖ CHAe BOCnpHHTHfi H e­

AOBeKa

«pHpMa Kpynn HcnoAb3yeT b  KanecTBe KpHTepHH cyöbeKTHBHbix 
B ocn p H H T H H  KOAeÖaHHfl

r a e  f  0 —  a p y r a a  y c ao B H a n  nacTO Ta KOAeÖaHHH b zy >

l ];0 —  K0 3 (p(pHUHeHT OTHOCHTeAbHOTO 33T y X 3 HHH KOAeÖAIO- 

meftcH M accb i c o a h o ö  c ren e H b io  CBOÖoabi.

BeAHHHHa K k = 6 3  (n o  aHaAorHH c K d )  npn  f 0 = 4  zif h 

ip o = 0 ,5  OTMeneHa Ha pnc. 1 uiTpHX-nyHKTHpHoß ah h h ch  6.
O n b iT  npHMeHeHHH B b ipam eH n fl (1 )  h (2 )  n oK a 3 a A , h to  b  o ö -  

AacTH  hh3khx nacTO T KOAeÖaHHfl K pH T epn fl K k  ö o A e e  to h h o  ne- 
p e a a e T  cyör>eKTHBHbie BocnpHHTHH, neM  m oh otoh h o  B 0 3 p a cT a io - 
m a n  c  n acTO To fl BeAHHHHa K 'o  [61- 3 t o  b h ä h o  h H3 phc. 1, 
Ha KOTOpOM AHHHH 7  O TpaJKaeT npO TexaH H e KpHTepHH CHAbl 
BocnpHHTHH, H ClioAb3yeM OrO  a a h  OUeHKH nAaBHOCTH x o a a  >KeAe3- 
H oaop o> K H oro  T p a iic n o p T a  b O P T .  P a 3 a e A e H H e  ycK op eH H fl 
n o  ypoBHHM  (m iw e  KpHBbix 5, 5  h 7 ) b HeM euKHX T p y a a x  o c y -  
iuecTBAHeTCH n o  -saKOHy reoM eTpunecK O H  n p o rp e c c n n : K k =  K g  =  
=  63; 25; 10; 4; 1,6, t . e. 3H aM en aTen b  n p o rp e c c n n  paß eH  0,4.
AHaAOTHHHO AeAHTCH yCKOpeHHH HO ypoBH H M . H Ha >KeAe3HOÄO- 
po>KHOM T p a H cn o p T e , OAHaKO 3H aM eH aTeAb n p orp eccH H  paßeH  
0,25. T a K o f l  n o a x o a  k n ocT p oeH H io  u iKaAbi BOcnpHHTHfl KO AeÖ a­
HHH, BblTeKaiOlUHH 113 OCHOBHOTO nCHXO(])H3HOAOrHHeCKOrO 3aKOHa 
(B e Ö e p a — c P e x n e p a ),  T e n e p b  He M om eT  Bbi3biBaTb cep be3H b ix  
B03pa>KeHHfl, nocK O AbK y pa3H H ua b  om ym eH H H X , CBH3anHb'x c  H3 
MeHeHHCM HacTOTbi, H au iA a  CBOe nepBH H H oe O Tpam eH H e b c rp yK -
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T y p e  KpHTepHH K .  FIo cacäh h h  HBAHeTCH no c y m e c T B y  (jjy iiK UH eü  
n p o c T e ä m e H  aM nAH TyA no-u acTO TH oft xapaK TepH CTH KH  KO.ne6aTC.Tb- 
HOH CHCTeMbl C OÄHOH CTeHCIIbK) CBOÖOÄbl (pHC. 2 ).

B H H M aT e jib H oe  p a ccM O T p em ie  o th o iu ch h h  BeAHHHH jo , o n p e A e -  
j ia e M b ix  KpHBbiMH /■— 2  h 2 — 3  (p n c . 1 ), n oK a3b iB aeT , h to  b o t -  
ÄeJibH bix u iHpoKHX n o A o e a x  n acTO T K O AeöaH H fi ohh T o x e  ÖAH3KH 
K HeKOTOpOH nOCTOHHHOH BeAHHHHe ~  0,5. 3 t 0  n O ÄT B ep jK ÄaeT
npH BeAeH H bie Bbirne n o A o x e H H H  h no3BOJiaeT Ö oA ee  oöocHOBaHHO 
p ern aT b  B o n p o c u , K aca iou iH ecH  p a 3 p a 6 oT K H  oueHOHHbix n oK a3 a - 
TeJ ie il nJiaBHOCTH x o A a  caM b ix  paoAH U H bix T p a H c n o p ra b ix  MauiHH, 
B TOM HHCJle H aBTOMOÖHJieH. IlpH  3TOM, 0AH 3K0, HeOÖXOÄHMO 
ö o A e e  r jiyß oK O  yuH Tbm aTb Bb icoK oaacTO TH b ie K O A eö a n w i 
( / >  18 a t i)  C OTHOCHTejIbHO M 3AHM H 3M nAH TyAaM H  ( z < l , 0  m m )  —  
BHÖpaHHH, K O T o p u e  He TOJibko B p e a n o  A eftcTB yiO T  Ha opraH H 3M  
aejiO BeKa {9 ], ho  h H ep eA K o  M em aiO T BbinoAHeHHio hm p a ö o u n x  
onepau,HH, K aK  M b ic jM TeA bH bix , T a K  h A B H raT eA b iib ix  ,[10], H m cio t- 
ch b BH Ay He OTAaJieHHbie n ocA eA C TB im  bo3achctbhh B iiöpauH H  
n a  nejiO BeK a (B H Ö p au iioH iiaH  Ö 0 A e3 iib ), a ncnxo(J)H3HOAorHHecKHe

x = y b 2 =J0 b1 bz

y = J o b i

J o  aJ

P hc. 2. CxeM bi KOAeöaTeAbHbix MOAeAeft ueAOBeKa ä a h  
(JjOpMHpOBaHHH npOCTeHUlHX KpHTepHeB nCHXO(J)H3HOAO- 

THHeCKHX peaKUHH ( CH Abi BOCnpHHTHH) :

a  -  M S  K u  no $opM yjie (2) /„ =  —  1 /  —  »  4
2 * r  m

zu,

n <J)= , ----- »0 ,5 ; 6—äjih Knrfl nojpopM yjie  (3).
2 V  m c

- -  Y2 «  f
—  =  25 4- 30 ztf, <\>x  =  ------- -

2 V m;C2

0,1 -4-0,15 , / „ —  l / " — =  4-4-5 zu,, 
! «  f  rrtt

2 V

2k r m,

—  »  0,25-4-0,35

m-iCi

peaKUHH, n enocpeAC TB eH H o bahhioiuhc Ha p a ö o T o cn o c o Ö H o cT b  
HeAOBeKa h H aA exH O C T b  BbinoAHeHHH hm T p e ö y e M b ix  onepauH H .

n p n  HCCAeAOBaHHH BAHHHHH KOAeÖaHHH H BHÖpaUHH Ha HeAO- 
BeKa J lH H Aep  B b iA eA n eT  C A eA y iom H e THnHHHbie H apym eH H H  H op- 
M aA bH oro  coctohhhh:

1) yx yA iu eH H e  ynpaBAeH H H  AbixaHHeM*,
2 ) H apym eH H e K oop A H H a u n ii A ßH xeH H H  p yK ;
3 ) yBeAHneHHe BpeMeHH peaKUHH khcth ;
4 ) HapymeHHe nocTOHHCTBa AaBAeHHH cTynHH;
5 ) yx yA u ieH H e  en oeoÖ H oeTH  c A ex eH H H ;
6 ) ocAaÖ AeH H e BHHMaHHH;
7) yMeHbuieHHe o c T p o r a  3peHHH ( b öoAbmeft Mepe ÖHHOKy- 

A a p H o ro , neM M O H O K yA H pH oro );
8 )  A p oxa H H e pyn ;
9 )  A p o x a H H e  B cero  T eA a ;
10) yxyau ieH H e npnueAbHbix a b iix c h h ü .
AaHHbie JlHHAepa h npoBeAeHHbie aBTopaMH onbiTbi noA TB epx- 

AaiOT, h to  b oÖAacxH HacTOT KOAeöawHH 3,5— 8 au, mpn ycKope- 
HHHX 4,5— 6 M /c e K 2 H CpaBHHTeAbHO HenpOAOAJKHTeAbHOM HX 
AeHCTBHH HaHHHaeT OmymaTbCH 33TpyAHeHHOCTb ynpaBAeHHH 
AbixaHHeM. H to ö u  npeoAOAeTb s th  3aTpyAneHHH npn AaAbHeft- 
ineM yßeAHHeHHH jo ,  neoöxoAHMO 3HanHTeAbHoe 4IH3HqecKoe 
nanpHJKeHHe noHTH Bcero TeAa, KOTopoe, OAHaxo, He M O xeT a oa - 
ro  noAAep>KHBaTbCH h Bbi3biBaeT öbiCTpoe yTOMAeHHe. H apyrne- 
hhh 2— 7 (npHBeAeHHoro Bbirne nepeHHH) bm hbahiotch c  noMo- 
u ibio cnennaAbHbix TecTOB h OTMenaiOTCH y x e  npn / = 2 ,5-4-3,5 ai{

h ycKopeHHHX, npcBbiuiaiouiHx 2,0 M /ceK2. Ä p o x a m ie  pyK 3a- 
MeTHO B03pacTaeT b AHana30He h O cto t 20— 25 £ u , npn CMeme- 
hhhx, npeBbimaiomHX 0,4 m m . n p n  stom , ecTecTBeHHO, yxyAHiaeT- 
ch BbinoAHeHHe onepauHH THna 1 0 . flp o jK aH H e TeAa h CHHHieHHe 
ocTpoTbi 3peHHH ycHÄHBaioTCH npn j = 40 h 70 au,, KorAa CMeme- 
HHH AOCTHTaiOT COOTBeTCTBeHHO 1,6 H 0,8 M M . BHHMaHHe pe3KO 
ocAaÖAHeTCH, a A p o x a H n e  pyK  eine öoA ee  ycHAHBaeTCH b AHana- 
30He nacTOT 30— 300 npn CMemeHHnx 0,5 m m  h öoAee.

YHHTbiBaH npHBeAeHHbie Bbirne h A p y rn e  AaHHbie, cocTaBHAH 
ÄH4)(})epeHU,HaAbHbie ypaBHeHHH ÄBHXeHHH KBa3HAHHeHHOH KOAe- 
öaTeAbHofi m oäcah HeAOBeKa (pn c. 2, 6 ) ,  B03MymaeMoft KOAeöa- 
HHHMH, THnHHHbIMH ÄAH Ha3eMHbIX TpaHCnOpTHblX CpeACTB. FIpH 
OueHKe B03MyiUeHHH yHHTblBaAHCb CTaTHCTHHeCKHe xapaKTepHCTH­
KH MHKpOnpo4>HAH OTeHeCTBeHHblX aBTOMOÖHAbHblX AOpOT 
(n o  AaHHbiM H A M H , J Io p H H H , M o ck o b ck o to  aBTOMOÖHAbHO- 
A o p o x H o ro  HHCTHTyTa h A p y rn x  opraHH3auHÜ).

llHTerpHpOBaHHe ypaBHeHHH no3BOAaeT cocTaBHTb npeucTaBAe- 
Hiie o  AonycTHMbix h HeuonycTHMbix KOAeöaHHnx noApeccopeH- 
HOH MaCCbl HAH CHACHbH TpaHCnOpTHOTO CpeACTBa, HaMeTHTb 
nyTH h x  coBepineHCTBOBaHHH. BM ecTe c  TeM noKa3aHO, h to  Kpii- 
TepHÖ «CHAbl BOCnpHHTHH» HeAOBeKa MOJKHO npeACTaBHTb B BHAe 
npoH3BeAeHHH napunaAbHbix K034Hl3HHHeHTOB ycHAeHHH KOAeöa- 
h hh  «nocAeAOBaTeAbHO coeAHHeHHbix» uacTeö ueAOBeHecKoro -TeAa 
(BHyTpeHHHX opraHOB) h xapaKTepucTHuecKoro napaM eTpa KOAe- 
öaTeAbHoro npouecca  —  ycKopeiiHH, A eöcTB yio iuero  co CTOpOHbi 
onopH ofi noßepxHOCTH Ha TeAO ueAOBeKa;

K n tf i .p  —  h * U b l t  
l

(3 )

ru e  K n 0 ,p  —  K pH Tepnü  ncHxo4>H3HOAorHuecKHx peaKUHH ueAO- 
B eK a ;

n
n  —  CHMBOA npOH3BeAeHHH pHAa K03(})(j)HUHeHT0B ÄjJ

b i  —  napUHaAbHblH  KOSlJj^HUHeHT ycHAeHHH KOAeÖaHHH.
BeAHHHHa K03$^)H U H eH Ta npOIIOpUHOHaAbHOCTH a  33BHCHT 

ot B b iöop a  n o p o ra  hah ypoBH H  om ym eH H Ö  ( cm . B b irn e ), a  T a K x e  
OT npOAOAXHTeAbHOCTH AeHCTBHH KOAeÖaHHH. yqH Tb lB aH  HHep- 
UHK) b pa3BHTHH oiuyuieH.HH, hx H ppaAH auH K ), a T a x x e  aA an T a - 
UHio, yTOM AeHHe opraH H 3M a h A p y r n e  hbabhhh, H 3yuaeM bie ( iw  
3HOAOrHefl HepBHOH CHCTeMbl HeAOBeKa, MO/KHO VTBCp/KAaTb, HTO 
a ^ c o n s t  b npoTH BonoAO XH O CTb TOMy, Kan n p eA A araeT C H  chh- 
T3Tb B ynOM HHyTblX Bbirne HCTOHHHKaX. H cXOÄH H3 3T0T0, a TaK- 
x e  HMeH B BH Ay HeOÖXOAHMOCTb HaKOnAeHHH AaHHblX B A aAb- 
HeH ineft p a ö o T e , n p e A A o x e n o  bbccth cn eu n a A b H o e  B b ip a xeH H e  
äah  K03(f><}>HUHeHTa a  n o  aH aAO n iH  C H3BeCTHbIMH B npHKAaAHOÜ 
(J)H3HOAOrHH:

«  =  « o (  1 1 (4)

TAe ß0 —  K03(J)^)HUHeHT npOnOpUHOHaAbHOCTH —  K0HCT3HT3 
IHKaAbl oueHKH «CHAbl BOCnpHHTHH» —  MaTeMaTHHeC- 
Koe oxH AaH H e XeTepMHiiaHTHOH (JiyHKUHH omyiueHHÜ; 

ß i —  KOS^HßHUHeHT BAHHHHH nepeCTpOHKH OIUyiUeHHH BO 
BpeMeHH: ycHAeHne BOCnpHHTHH ( ß j > 0 )  h ah  ocAaÖAe- 
HHe ( ß i < 0 ) .

y i  —  noKa3aTeAb CTeneHH nepecTpoÜKH omyiueHHH bo Bpe- 
'■ MeHH: B03ÖyxAeHHe ( Y t > 0 )  hah ycnoKoeHHe ( y ; < 0 ) .  

B CBH3H C OTCyTCTBHCM B HaCTOHIUee BpeMH HaAeXHblX AaH- 
H’blX no OeAHHHHaM ß i M Y i. B nepBOM npHÖAHXeHH'H ÄAH «HAe- 
aAbHO ypaBHOBeiUeHHOH» HepBHOH CHCTeMbl. MOXHO npHHHM3Tb 
i a = a 0. B ueAHX oöecneneHHH conocTaBHMOCTH pacneTHbix h skc- 
nepHMeHTaAbHbix AaHHbix,- HanpHMep, co uiKaAOö D IN  2057, m ox- 
HO npHHHTb a o = 1 8  C e K /M 2, K aK  B BbipaxeHHHX (1 )  h (2 ) .

C T p y K T y p a  KO3(J)(i)HUHeHT0B ycHAeHHH KOAeÖaHHH b i ,  K oru a  
1>1, OTAHHaeTCH OT B b ip axeH H H  (2 ), HTO OÖyCAOBAeHO COOT- 
BeTCTByioiuHM  yßeAHHeHHeM  HHCAa CTeneHeft c b o ö o ä h  moäcah. 
I l o K a x e M  3 to  Ha n pH M epe bahhhiih KO A eöa iiH ft roAO Bbi n o A  ß03- 
AeÜCTBHeM KOAeÖaHHH TyAOBHIua (B  nOAOXeHHH ch ah ) n a  c y ö b -  
eKTHBHbie om yiu eH H H  ueAOBeKa.

yCKOpeHHH KOAeÖaHHH TyAO BH Iua Ha XeCTKÖM  CHAeHbH Bblpa- 
3HM B BHAe

y = b j ( t )  h 6 ( =  —fJ ±

f y o

1 + 4 ^ 1
.2
l y l

( l  —  *2y ) 2 +  4 ^ 2
;2
y2

(5)
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rue j ( t )  —  ycKopeHHH KOAeöaHHH onopHoft noßepxHOCTH ch- 
AeHba;

fy  1 H fy2  —  HaCTOTbl COÖCTBeHHblX KOAeöaHHH TyAOBHIUa —  
cooTBeTCTBeHHO öe3  y n e T a  y n p y ro c T H  m en h c e e  

yneTO M

ifs l H ifj/ä —  K03(j)^)HUHeHTM OTHOCHTCAbHOrO 3aTyX3HHH KOAe­
öaHHH TyAOBHma —  cooTBeTCTBenno öe3 y iieTa 
Heynpyroro conpoTHBAeHHH men h c ero  yneTOM. 

ycKopeHHH KOAeöaHHH roAOBU x OTHOCHTeAbHO nnen (TyAO- 
BHma) 3anHmeM b  cAeAyroiueM BHAe:

y \ t )  n b 2 =  1  /  -------

f

+  4^ /X  l x

- 4 ) 2 +  4€  (
(6 )

rA e  i x  —  OTH om eH H e H a r r o ™  B03AeäcTBHH f  k  näcTO Te c o ö c t -  

BeHHblX KOAeöaHHH TOAOBbl Ha m e e  / X  (OTHOCHTCAbllO 
riAen);

t|);c — ■ napU H aA bH blfl K03(J)(|)HUHeHT OTHOCHTeAbHOrO 3 a T y x a -  
h h h  KOAeöaHHH roAOBu Ha mee.

O TH om eH H e B eca  roAO Bbi k  B e cy  TyAO B H m a y  B 3 p oc A o ro  HeAO­
BeKa c o c T a B A a e T  0 ,1 5— 0,1 7 ; HeBeAHKO h pacceH B aH H e SHeprHH 
KOAeöaHHH b  m eftHOM O TAeAe, noaTO M y, KaK  noKa3biBaiO T p a c - 
HeTbl, B AaHHOM C A ynae ÄOnyCTHMO npHHHM aTb f y 2 ~ f y l = f y

Y\bi = i (1 + 4 4 $  *3) (1+44% t )

4 ] [ ( 1- 4 ) a +  4 4 4 4 ]
(7)

1 npH f =  2 eu, H npHHHTblX yeJIOBHflX BeJIHMHHt
l

2

a bo btopom cnynae npH f =  2,5 en —  O  bf!=a  1 , 2 .

1

h o c th ,  nocAeAHHe He M o r y T  h h  b aöeon ioTH O M , h h  b  CTaTHCTHne- 
CKOM BbipajKeHHH CAy>KHTb OÖ'bOKTHBHblM H3MepHTeAeM nA3BH0CTa 
xoA a  aBTOMOÖHAH öe3 yneTa nacTOTHoro xapaKTepa. B o n e e  
noApoÖHbiH aHaAH3 noKa3biBaeT, h to  onpeAeAeHHH cpeAHeKBau- 
paTHHHoro ycKopeHHH TOAbKo b  A ßyx nacTOTHbix AHana30Hax 
(0 — 5,6 a n  h 0— 22,5 a i f )  TaKJKe HeAOCTaTOHHO ä a h  0ÖT>eKTHB- 
Hoft oneHKH nAaBHocTH xoA a.

rip eA C TaB A eH H b ie  M aT ep n aA b i HarAHAHO noK a3b ißaiO T (p n c . 1 ),  
h to  H anÖ O Aee o ö in n e  33K0H0M epH0CTH b om ym eH H H X  A ioA e ft  npn  
KOAeÖaHHHX MOJKHO ÄOCTaTOHHO nOAHO OnHCaTb eAHHbIM aHaAH- 
THHeCKHM BbipasreH H eM  B (flOpM e KpHTepHH Knp.p  > KOTOpblH 
n ponopnH O H aAeH  npoH 3BeAeH H io  A ß y x  n p o c T e ftu in x  aM nAHTyAHO- 
HaCTOTHblX XapaKTepHCTHK yCKOpeHHH, COOTBeTCTBylOmHX yCAOB- 
h o  nacTHM  H eA O B enecK oro  T en a  h BHyTpeHHHM op raH aM .

TaKH M  0Ö pa30M , ÄAH OÖbeKTHBHOTO OnHCaHHH CyÖT>eKTHBHblX 
om ym eH H H  n enoB eK a  n p n  BepTH KaAbH bix KOAeÖaHHHX T en ep b  
HMelOTCH BnOAHe H aAeiK H bie ÄaH H bie, KOTOpbie M O *H O  HCn0Ab30- 
BaTb H a npaK TH K e (n p n M a n  h o ö p a T H a n  3aA anH  p a c n e T a  nnaB- 
HOCTH XOAa aBTOMOÖHAH [2 ]; CTeHÄOBblC H cn b iTaH H H  Ha yCTaHO- 
BHBmnecH KOAeöaHHH —  cpaBHeHHe, oneH K a  11 t .  n . ) .  A n a n o r i in -  
n o  AOA>KHbi pem aTbCH  B on p ocb i anaA H 3a K O A eö a im ii aBTOMOÖHAH 
b ropH30HTaAbHOM  h n on ep eH iioM  nanpaBAeuH H X . O h c b h a h o , 
b o  B cex  noAOÖHbix C A yn an x  h c o ö x o a h m o  HMeTb cn eK Tp aA b H b ie  
x a p a K T e p  h c th k h  KOAeöaHHH, K o rA a  o h h  h o c h t  H ep e ryA n p H b ifi 
x a p a K T ep .

OÖOÖmeHHblH KpHTepHH nCHXO(})H3HOAOrHHeCKHX peaKUHH HeAO­
BeKa MOJKHO HCn0Ab30BaTb H B CT3THCTHHeCK0M npeACT3BAeHHH 
AAH OUeHKH pe3yAbTaT0B ÄOpOHiHblX HcnbiTaHHH ( c  noM om bio 
CneunaAbHblX OUeHOHHblX (JjHAbTpOß). npHMOe nOÄTBepJKAeHHe 
3Toro noAOxreHHH m ojkiio H a ft™  b p a ö o ie  [12], ynHTbiBan c n y -  
naftHbift xapaKTep KOAeöaHHÜ HeAOBeKa b aBTOMOÖHAe, mohtho 
H3MepHTb H 0UeHHB3Tb nA3BH0CTb XOAa TaKJKe nyTeM yCT3H0BKH 
AaTHHKa ycKopeHHft Ha Macce m 2 M exam m ecKoft m oacah no THny 
pnc. 2 ,6 , onpeAeAeHHH cpeuHeft KBaupaTHHuoft BeAHHHHbi o  "  

h A anee cpeAHeKBaApaTHHHoro hah MaKCHMaAbHoro 3HaneHHH 
KpHTepHH K  tup-p no (JiopMyAaM

X Ia h  p a c n e T a  m o jk h o  n p H H H T b  c  yn eT O M  n p H B e A e H H b ix  B b im e  

A a m ib ix  f „  =  4  a ii h  ^ „  —  O .S ö , a  T a K w e  f x = - 3 0  au, h  i ] j* 5 = 0 ,1 6 ,  

—  4> ]$  =  0 , 5 h  4 4 $  =  0 , 1 .  3 a A a A H M C H  A a n e e  A o n y c T H M O ft

BeAHHHiioft aMnAHTyAbi ycKopeHHÖ, xapaKTepH3yiomHX, HanpHMep, 
«n p eu en  KOM ijiopTa» [11 ] h cocTaBAHiomHX ± 0 ,2 5  g ,  KaK npn cno- 
KofillOH XOÄbÖe (/  =  2  a l l ) .  n p H  3THX yCAOBHHX, BblnOAHHB pac- 
neT no ^opM ynaM  (3 )  h  ( 7 ) ,  onpeAeAHM ä a h  a = 1 8  c e n 2/M 
BeAHHHHy1 KpHTepHH K np-p  = 0 ,2 5 X 9 ,8 1 X 1 8 X 1 .1 3 = 5 0 .

Pe3yAbTaTbi pacneTa npn f = 0 - r - 3 0  a ii noKa3aHbi k p h b o h  8  
(pnc. 1 ) .  rioBTopHM pacneT a a h  «n p eA eA a  yAOÖHoft e3Abi» [1 1 ],  

K o r u a  / o = ± 0 , 7 5 g  COOTBeTCTByeT ycKopeHHoft xoA böe npn 
'  =  2,5 a i i .  n P n yBeAHHeHiiii HHTeHCHBHOCTH KOAeöaiinft, cornacHO 
3KcnepHMeHTaAbHbiM AaHHbiM, «y n p y ro c T b »  men h  ee «n eyn p y - 
roe  conpoTHBAeHHe» c k a o h h m  CHHJKaTbCH. ynHTbiBan s t o ,  ne- 
CKOAbKO H3MeHHM HcxoAHbie ÄaHHbie h npHMeM a a h  pacneTa 

b o  BTopoM CAynae f x= 2 8 , 5  au, h  ^ 0 ,1 1  (4<J$ = 0 , 0 5 ) .

AnaAorHHHO npeAbiAym eM y onpeneAHM K np -p  = 0 ,7 5 X 9 ,8 I X  
X 1 8 X 1 ,2 = 1 6 0  h no pe3yAbTaTaM pacneTa nocrpoHM  KpHByio 9
(pHC. 1).

K a n  b h a h m , noAyneHHbie KpHBbie (8  h  9  Ha puc. 1) Kanecr- 
BeHHO npaBAonoAOÖHO OTpanraiOT 33BHCHMOCTb AonycTHMoft 
BeAHHHHbi yCKOpeHHÜ OT HaCTOTbl KOAeöaHHH.

ConoeraBAeHHe MHoronHCAeHHbix sKcnepHMeHTaAbHbix h  pac- 
neTHblX AaHHbix H3 pa3HbIX HCTOHHHKOB AaeT BCe OCHOBaHHH 
yT B ep *A a T b , HTO «CHAa BOCnpHHTHH» KOAeöaHHÜ HeAOBeKOM 
onpeAenneTCH He ycKopeHHHMH onopHoft noßepxHOCTH /, a ycxo - 
peHHHMH coöcTBeHHo TeAa, e ro  OTAeAbHux nacTeft h  BHyTpeHHHX 
opraHOB. X o t h  coöcTBeHHbie ycKopeHHH OTAeAbHbix nacTeft Tena 
M03KHO 0AH03H3HH0 CBH33Tb C yCKOpeHHHMH OnOpHOft nOBepX-

K ntp .pq  —  a ~ V  2  a p  H K m p .•Pmax ' : 3 K n p . Po

MHOHiHTeAb V2 ynHTbiBaeT rapMOHHnecKHft xapaKTep Koneöa- 
h h ü  Maccbi m 2, a MHOarHTeAb 3 ( b o  BTopoft (JiopMyAe) —  b b o -  

ä h t c h  no npaBHAy «Tpex c h t m »  b  npeAnoAO*eHHH, h t o  pacnpe- 
AeAeHHe aMnAHTyA KOAeöaHHÜ noAHHHHeTCH HopManbHOMy 3aKOHy 
T  aycca.

Co3AaiiHe HaAe>KHoft yHH(J)HUHpoBaHHofi annapaTypu ä a h  yKa- 
3aHHbix ueAeft He npeucTaBAHeT, no-BHAHMOMy, öoAbmnx TpyA- 
HOCTeft H n03B0AHT BnAOTHyiO IipHÖAH3HTbCH k  noAyneHHio aöco- 
AIOTHOrO H3MepHTeAH nA3BHOCTH XOAa aBTOTpaucnopTHOft Tex- 
HHKH. BAarOAap.H 3T0My ÖblA Öbl ÄOCTHTHyT 3H3HHTeAbHblft 
nporpecc b pemeHHii nocraBAenHOft npoÖAeMbi.
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ABTOM öbujlbHafl npOMblUIJieHHOCTb M  7, r.

Y flK  629.113.001.1

B n M s i H M e  H e K O T o p b i x  c J s a K T o p o B  H a  n o K a 3 a T e n M  c k o p o c t h b i x  c b o h c t b

n e r K O B o r o  a B T O M o 6 M n s i

A . T. UJM M flT 

HAM H

O C H O B H b IM  <J)aKTopoM, onpeAeAsuou i'H M  HHTencHBHocTb pa3- 
r o H a  h M aKCH M a.ibH yio C K opocTb  aBTOMOÖHJia, HBJiaeTca e r o  

y f le jib H a a  MouiHOCTb. O flH aK O  h n p n  o a h h 3 k o b o h  y a e jib H o ft  m o iu ­
h o c th  paccM aT pH B aeM b ie  n o K a 3 a ie jiH  cn op ocT H b ix  c b o h c tb  M oryT  
oT ju w aTb C B  b 3H aH H TejibH ofi CTenenH. T a K o e  HBAeHHe oöbH C H neT- 
CH TeM , HTO nOCJieflHHe 33BHCHT TaKJKe OT p a f la  (JiaKTOpOB:

1) KOHCTpyKUHH H XapaKTepH CTH K !! ABH raTeAH ;
2) K O H C TpyK U H H  TpaHCMHCCHH H XOflOBOH HaCTli;
3) KOHCTpyKUHH aBTOMOÖHAH B UejIOMI
4) BHeiHHHX yCJIOBHH ABHJKeHHH.
H 3B ecTH b ie  nouoiKeH H H  T e o p im  aBTOMOÖHAH [1, 2, 3] fla io T  

npeflCTaBJieHHe o  K an ecT B eH iioü  C TopoH e b a h h h h h  p a3 A iw H b ix  
(JiaKTOpOB H a HHTeHCHBHOCTb pa3TOHa H MaKCHMaAbHyiO XKOpOCTb. 
C oB p eM eH H b ie  M eTOAbi HCCAeAOBaHHH, n p eA n o A a ra io iU 'H e  ucno.Tb- 
30B3HHe 3 B M , nO3B0AHK)T H3yHHTb T3KlKe H KOJIHHeCTBeHHyiO 
C T opoH y p a c c M a T p u B a e M o ro  B o n p oc a .

B  H A M H  p a 3 p a 6 o T a H a  M eTOflHKa BOcnpon3BeueHHH n p ou ec ca  
pa3TOHa 3 b to m o ö h a h  pacu erau M  n yTeM , no3BO AH iom aH  ynuTbi- 
BaTb BAHHHHe npH B efleH H U X  4>3KTOpOB Ha HHTeHCHBHOCTb pa3 - 
roH a  h M aKC H M ajibH yio C K opocTb . H a  ocHOBe s t o h  m c to a h k h  öb iA a  
cocT aB u eH a  n p o rp a M M a  p a c n e T a  Ha 3 B M  «M h h ck -2 2 » n p o u e c c a  
pa3TOHa aBTOMOÖHAH c n ep eK A io n e iiiieM  n ep eu a n .

H cCAeflO BaH O  BAHHHHe COnpOTHBAeHHH KaneHHIO UIHH h co n p o -  
THBAeHHH B 0 3 flyX a  Ha HHTeHCHBHOCTb pa3T0H a H MaKCHM3AbHyiO 
CKOpOCTb AeTKOBblX aBTOMOÖHAeft C KapÖ IO p«TO pH bIM  A ßH raTeAeM  
h M exaHHuecKOH CTynennaTO H  TpaHCMHCCHeü (n p o u e c c  pa3TOHa 
c  nepeK A ioneH H eM  n e p e Ä a n  c MHHHMaAbHoü ycToünH BO ü c k o p o c th  
AO MaKCHMaAbHOÜ npH  nOAHOM pe3K0M  OTKpblTHH ApOCCeAbHOH 
3acAOHKH K a p ö io p a T o p a ) .  P a ö o T a  BbinoAHeHa SKcnepH M eH TaAbH o- 
pacneTH biM  m c to a o m .

Ocoöoe BHHMBHHe npH HCCAeAOBaHHH HHTeHCHBHOCTjH pa3TOHa 
ö w a o  yAeueHO BpeMeHH pa3TOHa ä o  c k o p o c th  60 km/h, h b a h io - 
UieÖCH B COOTBeTCTBHI! C fleÜCTByiOIUHMH «IlpaBHAaMH yAHHHoro 
ABHiKeHHH» BepxHHM AonycTHMbiM npeAeAOM cKopocTH b ropoAax 
h HaceAeHHbix nyHKTax C C C P , h a o  c k o p o c th ,  cocraBAHiomeü 
80% MaKCHMaAbHOÜ, Hcn0Ab3yeM0H npn a b h ik c iih h  aBTOMOÖHAeÜ 
BHe HaceAeHHbix nyHKTOB.

M O M eH Tbi nepeKA ioneH H H  n e p e Ä a n , oöecn en H B a iou iH e  p a 3 ron  
aBTOMOÖHAH C MaKCHMaAbHOH HHTeHCHBHOCTbK), COOTBeTCTByiOT 
TonK aM  nepeceneH H H  KpH Bbix ycK opeH H Ö  3 b to m o ö h a h  na C M ew - 
H w x n e p e A a n a x . ü p o rp a M M a  p a cn eT a  b k b ik ä o m  C A ynae  oöecne- 
nHBaeT aBTO M aTH necKoe o n p eA eu eH H e  o n T H M aA b n u x  MOMeHTOB 
nepeKAioneHHH n ep eÄ a n  h BbinoAHeHHe nepeKA ioneH H Ü  b s t h  mo- 
M eHTU. npoAOAJKHTCAbHOCTb n p o u e c c a  nepeKA ioneH H H  n ep eÄ a n  
npH H H M aAacb b p a c n e T a x  nocroHHHOü —  0,5 ce/c.

B  K an ecT B e o ö b e K T a  a a h  HCCAeAOBaHHH öm a  npHHHT p ea A b - 
HHÜ AeTKOBOH aBTOMOÖHAb C ÄBH TaTeAeM  MaKCHMaAbHOH MOIU- 

HOCTblO 80 A. C. ,H nOAHbIM BeCOM 1340 KZ (yA eA b H a H  MOlUHOCTb 
ÖAH3K3 K 60 A. C . / t ) ,  HM eHyeM blH  B AaAbH eÜ U ieM  H3AOJKeHHH KaK 
aBTOMOÖHAb A. 130Ka3aTeAH  CKOpOCTHblX CBOHCTB 3TOTO aBTOMO­
ÖHAH, a T aK xce H cxo flH b ie  uaH H bie a a h  npoBeAeH H H  pacneTO B 
Ha 3 B M  on p eA eA eH b i b p e3 yA b T a T e  ero A a öo p a T o p H O -A op o iK H b ix  
HcnbiTaHHH.

B cAeflC TB H e H eoAH H aK O Boro  cooTH om eH H H  (b  % )  3 an acoB  
H 3 a T p a T  MOIUHOCTH Ha npeO ÄO AeH H e COnpOTHBAeHHÜ ÄBHIKeHHK) 
AAH OAHOÜ H TOÜ JKe MTHOBeHHOÜ CKOpOCTH npH pa3rO H e aBTOMO­
ÖHAeÜ C pa3HOH yAeAbH O Ü MOIUHOCTblO BAHHHHe H3MeHCHHH pa3- 
AHHHblX (jlaKTOpOB Ha HHTeHCHBHOCTb pa3rO H a H M3KCHMaAbHyiO 
CKOpOCTb T a K W e HeOÄHHaKOBO ä a h  ÄaH H bix aBTOMOÖHAeÜ. B CBH- 
3>H C 3THM HCCAeAOBaHlie npOBefleHO T3K>Ke H ä a h  aBTOMOÖHAeÜ 
c yAeAbH O Ü  MoiuHOCTbio nopH A K a  20 a . c . / t  (aBTOMOÖHAb B). 
T a x a n  yu eA b H a a  M om n ocT b  n o A yn e n a  n pn  p a cn em Ö M  n cnoA b3o - 
B3HHH Ha aBTOMOÖHAe A  ABH raTeAH  C MaKCHMaAbHOÜ MOIUHOCTblO 
30 a . c ., H M e io m e ro  T a K y io  » e  CTeneHb T ex H u n e cK o ro  co ß e p - 
uieHCTBa, x a K  h peaAbH biü  A B H raTeA b  aBTOMOÖHAH A  (o th o c h -  
TeA bH an  C K op o c raa H  x a p a K T e p h c th k 3 , HOMHHaAbHoe h h c a o  o ö o -  
P O to b , CTeneHb H3M eHemiH m o iu h o c th b ix  n oK a 3 a T eA cü  ABHraTeAH  
n p n  p a 3 ro H e  h t .  n. ä a h  o ö o h x  A ß H raT eA eü  npHHHMaAHCb o a h -
H aKO BU M H ).

M oM eHT HHepUHH BpamaiOIUHXCH M acc  ABHraTeAH aBTOMOÖH­
AH A  öbiA onpeAeAeH sucnepHMeHTaAbHo no MCTOAHKe, H3AO*eH-

h oü  b p aöoT e [4]. M o m c h t  nuepuHii BpaiuaiouiHxcH Macc ABHra­
TeAH aBTOMOÖHAH B ÖbiA paCCHHTaH nO MeTOflHKe B. M . IlOKOp- 
Horo [5],

M h c a o  CTyneHen h nepeAaTonHbie nucAa KopoÖKH nepeÄan hc- 
CAeAyeMbix aBTOMOÖHAeÜ npHHHMaAHCb OAHiiaKOBbiMH. ilep eA a- 
Tomibie nHCAa rAaBHbix nepeÄan öm ah  Bbiöpaiibi TaK, nTOÖbi 
K03(pij)HUHeHT Bbicmeü nepeAann T6] öbiA ÖAH30K k  CAHHHue, 
t .  e. nTOÖbi MaKCHMaAbiiaH CKopocTb AOCTHranacb npu HOMimaAb- 
h om  SKcnAyaTaunoHHOM nncAe oöopoTOB ABHraTeAH, c o o t b c t c t -  

BylOIUeM MaKCHMaAbHOÜ MOIUHOCTH, pa3BHBaeMOH ÄBHTaTeAeM 
npu paöoT e HenocpeflCTBeHHo Ha aBTOMOÖHAe. Ilp u  3 to m  a a h  
aBTOMOÖHAeÜ A  h B nepeAaTonHbie nucAa rAaBHbix nepeuan 
COCTaBHAH COOTBeTCTBeHHO 4,22 H 5,6.

3aBHCHM0CTb K03(j)(})HUHeHTa COnpOTHBAeHHH KaneHHio UIHH 
OT CKOpOCTH, a T3KlKe BeAHHHHa $aKTOpa k F  COUpOTHBAeHHH 
B03Ayxa a a h  h c x o a h o t o  BapuaHTa 3 b to m o ö h a h  A  ö h a h  onpeue- 
AeHbi b pe3yAbTaTe oöpaöoTKH SKcnepHMeHTaAbHbix ÄaHHbix 
b cooTBeTCTBHH c  MeTOflHKoü, H3Ao>KeHHoü b paöoTe [6 ], AHaAO- 
rnnHbie 3HaneHHH paccMaTpHBaeMbix (JiaKTopoB ö h a h  npHHHTU 
T aK *e  H ÄAH HCXOAHOTO BapHaHTa aBTOMOÖHAH B.

ConocTaBAeHHe pepyAbTaTOB pacneTa Ha 3 B M  npouecca pa3 - 
TOHa aBTOMOÖHAH A  C 3KCnepHMeHT3AbHbIMH flaHHblMH n0Ka3aA0 
AOCTaTomio ÖAH3Koe h x  coBnaueHHe, h t o  no3BOAHeT cnHTaTb 
AOCTOBepHbiMH npHBOflHMbie pe3yAbTaTH, noAyneHHbie pacneTHbiM 
nyTeM.

PacneTHbie 3HaneHHH MaKCHMaAbHbix CKopocTeü a a h  3 b to m o ö h -  
Aeü A  H B COCTaBHAH COOTBeTCTBeHHO 142 H 100 k m /h .

np H  HCCAeAOBaHHH BAHHHHH COnpOTHBAeHHH KaneHHIO UIHH Ha 
noKa3aTeAH c k o p o c t h h x  c b o ü c tb  npoBeAeH pacneT npoueccoB 
pa3TOHa aBTOMOÖHAeÜ A  II  B KaK npH CHHXCeHHH BeAHHHHbi COn­
pOTHBAeHHH KaneHHio iuhh  Ha 30 h 50%, TaK h npn noßbiuieHHH 
ee Ha 30, 50 h 100% n o  cpaBHeHiiio c h c x o a h h m h  BapnaHTaMH 
aBTOMOÖHAeÜ, npHHHTbIMH 3a 100%. Tpa4)HK 33BHCHMOCTH Bpe­
MeHH pa3roiia  % aBTOMOÖHAH A  ao  pa3AHHHbix CKopocTeü H na 
nyTH 1000 M  OT BeAHHHHbi COnpOTHBAeHHH KaneHHio f  UIHH npn- 
BeAeH Ha pnc. 1. AHaAorHnnaH 3aBHCHMOCTb noAynena T a K * e  
H a a h  aBTOMOÖHAH B. 143 Tpa(j)HKOB CAßflyeT, HTO H3MeHeiIHC 
B ÄOCTaTOHHO IUHpOKHX npeAeAax BeAHHHHbi COnpOTHBAeHHH K a ­
neHHio iuhh  nanniiaeT BAiiHTb Ha BpeMH pa3rona  Aiiuib ä o  ik o -  
pocTeü, npeBbiinaioiUHX 60— -70% MaKCHMaAbHOÜ, npuncM cTeneiib 
BAHHHHH yBeAHHHBaeTCH nO Mepe B03paCTaiIHH KOHeHHOH CKO­
POCTH pa3roiia .

Ä a h  o ö o h x  paccMaTpHBaeMbix aBTOMOÖHAeÜ BpGMH pa3rona 
Ha nyTH 1000 m  b 3HanHTeAbHo Meiibiueü cTeneHH 3 3 b h c h t  o t  Be- 
AHHHHH COnpOTHBAeHHH K3HeHHK) UIHH B CpaBHeHHH CO BpeMeHeM 
pa3roHa a o  pa3AHHHbix CKOpoereü.

H3MeHeHHe BeAHHHHbi COnpOTHBAeHHH KaneHHio UIHH B ÖÖAb- 
Uieü CTeneHH BAHHeT Ha HHTeHCHBHOCTb pa3TOHa aBTOMOÖHAH B. 
TaK, npn yßeAHneHHH conpoTHBAeHHH KaneHHio uihh  BABoe 
no cpaBHeHHio c hcxoahwm  BapnaHTOM BpeMH pa3roHa aBTOMO- 
ÖHAeü A  h B a o  ck op o cth  60 k m /h B03pacraeT c o o tb c tc tb c h h o  
na  7 ,h 25% .

H3MeHeHHe apeMOHu 
pa3roHa aBTOMOÖHAeÜ A  y  
H B B 3aiBHOHMOCTH OT CtK 
BeAHHHHbi COnpOTHBAeHHH 70 
KaneHHio UIHH AO CKOpOC- cn 
Teü, « e  npeBbimaiouiHX 
80% MaKCHMaAbHOÜ, npaK- $ q  
TunecKH npoHcxoAHT no 
AHHeÜHOMy 3a.KOHy. Ch.H- q q  
JKeilHe ConpoTHBAeHHH Ka- 
neH «io  uihh  na Kan<Abie j g  
30% npHBOÄHT K yM0Hb- 
ineHiiio BpeMeiiH pa3rona 20 
aBTOMOÖHAeÜ A  h B ä o  
c k o p o c th  60 km/h b cp e fl- 10
H eM  COOTBeTCTBeHIHO na
3,2 h 6,5%, h a o  CKopoc- 0
TH, CO CTaBAH IO IUeÜ  80%
OT MaKCHMaAbHOÜ, —  Ha
5,8 H 16%. Ph c . 1
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vmax
KM/H

100 150

P h c . 2

/ %

B ,pe3y.'ibTaTe pacneroB 6bi.n i 
llOJiyMÖHbl TaKJKe 3aBHCHM0CTiH 
MaKCHMajIbHblX CKOpOCTeft V m ax  
aBTOMOÖHAeft A  h B o t  BeAH­
HHHbi COnpOTHBJieHHH KaHCH.HIO 
UIHH. n p H M e p  TaKOH aaBHCH- 
■MOCTH ÄJIH aBTOMOÖHAeft A  npH-
B eÄen  Ha pnc. 2. n o j iy a e u H b ie  
f la m m e  iioK a3 b iB a ioT , <ito MaK- 
CHMaJIbHaH CKOpOCTb aBTOMOÖH- 
jih B b ö oA b m e ft  cTenean  aaBH- 
CHT OT COnpOTHiBJieHHH KaneHHIO 
IIIHH n o  CpaBHeMHIO C aBTOMOÖH- 
JieM A. ClHH>KeHH€ BeAHHHHbi 
COnpOTH'BJieilHH K a 'ie iffllO  IIIHH
H a K a * Ä b ie  30% npHBOAHT
K yBGJIHHOHHK) MaKCHMaAbHOH 

CKOpOCTH aBTOMOÖHAeft A H B B CpeÄHeM  COOTBGTCTBeHHO' Ha 3,7 

h 5 '0 % -ConpoTHBJieHHe B03flyxa npmiHTO oueHHBaTb ipaKTopoM R r .  
B pa6oTax  [7, 8] noKa3ano, h to  aejiHHHiiy kF  mojkho H3MGHHTb 
b 3HaHHTejibHofl CTeneHH 6e3 BHeceHHH cym ecTByiom H x H3MeHe- 
HHH B KOHCTpyKUHIO Ky30Ba.

BejIHHHHa 4>3KTOpa kF  COnpOTHBJieHHH B 0 3A yX a  ÄAH HCXOflHblX 
BapnaHTOB aBTOMOÖHAeil A  h B, paB H an  0,045 ' K F c e ^ / n F ,  npn- 

HHMüAaCb 3a 100%- •
M tO Ö H  HCCJieAOBaTb BAHHHHe conpoTH BAeH H H  B 0 3 A yx a  Ha n o- 

Ka3aTeAH  C K opocTH b ix  cb oh c tb , 6biA  npoB eA eH  pacH eT  n p ou eccoB  
pa3TOHa aBTOMOÖHAeH A  h B n pn  cim iKeH H H  BeAHHHHbi kF na 30 
h 50% h n p n  ee  noBbim eHHH Ha 30 h 100%. B p e3 yA b T a T e  p a c -  
HeTOB nOAyHeHbl 3aBHCHM0CTH OT BeAHHHHbi kF  BpeMeHH pa3TO- 
Ha x aBTOM OÖHAeil A  h B a o  pa3AHHHbix c K o p o cT e ft  h « a  nyTH 
1000 M.  n p H M e p  TaKOH 33BHCHM0CTH ÄAH aBTOMOÖHAH A  npHBe- 
AeH Ha p n c . 3. H 3  n oA yn eH H b ix  3aBHCHM0CTeft a ah  aBTOMOÖH­
Aeft A  h B c A e A y e T , h to  H3MeHeHHe conpoTH BAeH H H  B 0 3 A yx a  Ha-

CCK

0,022 0,0315 0,0*5 0,0585 0,072 0 ,0 9 1 P h c . 3

HHHaeT OKa3blB3Tb BAHHHHe Ha HHTeHCHBHOCTb pa3TOHa aBTOMO­
ÖHAeH A  h B AHUib n p n  p a 3 ro n e  a o  C K opocTe ft, npeB b iu ia iom H X  

70% MaKCHMaAbHOH.
C T en eH b  H3MeHeHHH h h tc h c h b h o c th  p a 3 roH a  aBTOMOÖHAeft A 

H B n pn  BapbHpOBaHHH BeAHHHHbi COnpOTHBAeHHH B 0 3A yX a  B03- 
p a cT a eT  c yßeAHHeHHeM  k o h c h h o h  c k o p o c th  p a 3 roH a . ä a h  o ö o h x  
paccM aT p H B aeM b ix  aBTOMOÖHAeft 3aBHCHMOCTb BpeMeHH p a 3 ro n a  
o t  BeAHHHHbi k F  ä o  pa3AHHHbix c K o p o cT e ft, H e n p eB b iu ia iou iH x  
80% MaKCHMaAbHOH, ÖAH3K3 K AHHeÜHOfi. B peM H  p a 3 r0 H a  Ha n y ­

TH 1000 M  B 3H3HHTeAbHO MeHblllefi CTeneHH 33BHCHT OT BeAH­
HHHbi conpoTHBAeHHH B03Ayxa no cpaBHeHHio co  BpeMeHeM pa3- 
TOHa ÄO pa3AHHHbIX CKopocTeft. H'HTeHCHBHOCTb pa3TOHa aBTOMO­
ÖHAH A  b Meubmeö CTeneHH 3 3 b h c h t  o t  BeAHHHHbi k F  no cpaB- 
HeiiHio c aBTOMOÖHAeM B. HanpHM ep, npn yßeAHHeHHH ijiaKTO- 
pa k F  conpoTHBAeHHH B03Ayxa ä o  200% BpeMH pa3rona  aBTO- 
MOÖHAH A  AO CKOpOCTH 60 KM/h npaKTHHeCKH OCTaAOCb Öe3 113- 

MeneiiHH, a BpeMH pa3rona aBTOMOÖHAH B B03pccAO na 6% .
AHaAH3 nOAyHemiblX 3aBHCIIM0CTeft n03BOAHeT CAeAaTb BblBOÄ 

O TO M , HTO npH CHHHieHHH BeAHHHHbi COnpOTHBAeHHH B03flyxa 
Ha KaiKAbie 30% BpeMH pa3roHa 3 b to m o ö h a h  A  ä o  c k o p o c th  
60 km/h  npaKTHHeCKH He H3MeiIH6TCH, a aBTOMOÖHAH B CHHIKaeT- 
ch b cpeAHeM Ha 1,9%, npn s to m  BpeMH pa3roHa aBTOMOÖH- 
AeH A  H B ÄO CKOpOCTH, COCTaBAHIOIUeß 80% MaKCHMaAbHOH» •
CHHwaeTCH b  cpeAHeM cooTBeTCTBeHHO Ha 5,8 h 9,3%.

B pe3yAbTaTe pacneTOB öm ah  nonyneHbi TaKHte 3 3 B h ch m octh  
M3KCHM3AbHbIX CKOpOCTeft OT BeAHHHHbi COnpOTHBACHHH B03AyXa. 
npHMep TaKOH 33BHCHMOCTH ÄAH aBTOMOÖHAH A  npHBefleil 
Ha pnc. 4. AHaAH3 noAyneHHbix 3aBHCHMOCTeft äah aBTOMoön- 
Aeft A  h B noKa3bmaeT, h to  MaKCHMaAbiian CKopocTb aBTOMO- 
ÖHAH B B ÖOAbUieft CTeneHH 33BHCHT OT BeAHHHHbi COnpOTHBAe- 
HHH B03AyXa. npH CHHJKeHHH COnpOTHBAeHHH B03Ayxa Ha Ka>K-

KM/H 

180

w r

0.09kF Phc- 4

HO

120

A b ie  3 0 %  MaKCHMaAbHan CKopocTb aBTOMOÖHAeft A  h  B  yßeAH- 
HHBaeTCH B CpeAHeM COOTBeTCTBeHHO Ha 4,7 H 6 ,1 % .

H 3  H3Ao>KeHHoro cA eayeT , h to  conpoTHBAeHHe KaneHino uihh  
h conpoTHBAeHHe B03A yxa 0Ka3biBai0T cym ecTBeHiioe bah hh h c  
Ha BpeMH pa3TOHa H MaKCHMaAbHyiO CKopocTb aBTOMOÖHAH, npH- 
neM CTeneHb bah hh h h  paccM aTpH BaeM bix (jiaKTopoB B03pacTaeT  
no Mepe yßeAHHeHHH Koneniioft c k o p o c th  pa3 roH a  h  CHH*eHHH  
yAeAblloft MOIUHOCTH.

H 3 M en eH n e yK a3aH H b ix  (J iaKTopoB b 3iiaH H TeA b iio  ö oA b iu e ft  CTe- 
n e iin  BAHneT Ha BpeMH pa3TOHa ä o  pa3AH H iib ix  C K opocTe ft, neM 
Ha nyTH  1000 m. B  cbh3h c  sthm  n pn  npoß eA eH H H  A o p o * H b ix  
H cnbiTannft aBTOMOÖHAH, nan paB A eH H b ix  Ha AOBOAKy e r o  AHHaMH- 
HeCKHX CBOÜCTB, OUeHHBaTb HHTeHCHBHOCTb pa3rO H a HO BpeMeHH 
p a 3 roH a  Ha nyTH  1000 m  n eu e fle co o öp a 3 H O .
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GrciTHMecKCifl m CTOTHCTHnecKasi xapaKTepHCTHKH t o p m o s o b  aBTOMDÖMnew

KaHfl. TexH . HayK A . <t>. M A tU E H K O
MOCKOBCKHM aBT0MO6M/lbHO-AOp0>HHblH MHCTHTyt

B CE H 3 B E C T H b IE  M eTOAbi cT a T H n ecK oro  p a cn eT a  MOMeHTa 
TopM 03 0B  aBTOMOÖHAeft n p e fln o A a ra iO T  nocTOHHHbie ycAOBHH 

KOHTaKTa (J)pHKHHOIIHblX SAeMeHTOB. M e iK Ä y  TeM , paÖOHHÜ n p o - 
n ecc  T op M 0 3 a , ocoöeH H O  ö a p a ö a H H o ro , oTA H naeTcn  3HaHHTeAbHoft 
HeCTaÖHAbHOCTblO. 3 t 0  CBH33HO C HeCTaÖHAbHOCTblO CBOHCTB 
^piiKHHOHHbix M aTepH aAO B , HeCTaUHOIiapiIOCTblO MexallHHeCKOrO 
h  Ten A O B oro  H arpyateH H H  T op M 0 3 a  h  t .  n. P a 3 p a ö o T K a  o ö u ih x  

p en ie iin ft  l[l n 2] p a cu iH p a eT  oÖ A acT b  o u e iiK ii p a ö oT b i TopM 03 a,

h o  ne A a eT  AHiiaMHKH npouecca b nenoM. PacCM OTpHM  M eTOflHKy, 
b  ocHOBe KO Topoft A e m a T  eAHHbie ä a h  K a iK A o ft rpynnbi t o p m o s o b  

pauHOiiaAbHO Bb iöpaH H bie HOMHiiaAbHbie ycAOBHH c ia T H H ec K o ro  
p a cn eT a  h o n p e fle A e iiH a a  ^ o p M a  CBH3H pe3yA bTaTO B  p a cn eT a  
C AaHHbIMH HcnbiTaHHH.

TopM 03HOH MOMeHT M m = C P r  HBAHeTCH AHHeÜHOH (JjyHKUHeft 
cyM M ap H o fi npH BO Aiio ft c i ia b i  P .  K ostjiiJ in m ie iiT  n p on op u H O iiaA b - 
h o c t h  C ripeflCTaBAH eT c o ö o f t  n ep e fla T O H iio e  h i i c a o  TopM 03a

3— 1697
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(k o j i o ä k h ) ,  t .  e. O THom eHHe T op M 0 3 H oro  MOMeHTa M m  k  m o m ch -  

T y  npHBOÄHOH CHHbl P, yCJIOBHOe nJleMO npHHO>KeHHH KOTOpOH 
paB H o p a a n y c y  6 a p a 6 a H a  r g  h j ih  c p e a H e M y  p a a n y c y  a n c K a  r g .

n ep ea a T oq H oe  hhcho T o p M tm  C —  BennqHHa nepeMeHHan, 3a- 
BHCamaa o t  K03(J)(j)HUHeHTa TpeHHH p , reoMeTpnnecKHx h c h h o - 
Bbix napaM eTpoB (Jiph k u h o h h o h  napbi. OyHKUHOHaabHan 3aBHCH- 
MOCTb C (p ) b ÄaJibHeflmeM Ha3biBaeTCH CTaTHnecKOH xapaKTe- 
PHCTHKOH T0pM03a (TOpM03HOH KOJIOÄKH).

Zinn pacneTa craTHnecKOft xapaKTepHCTHKh 6apa6aH iioro  Top- 
M03a j h o ö o t o  THna b  KanecTBe HOMHHanbHbix ycaoBHH ueaecooß- 
pa3Ho npnHHTb: CHHycoHnaabHoe pacnpeaeaeH H e HOpMaabHbix 
aaBaeHHH no aaHHe HaKaaaKH; oanHaKOBoe b o  Bcex TonKax 
HaKaaaKH 3HaneHHe K03(j>(})HUHeHTa TpeHHH; nocTOHHHbie pa3Mepbi 
3 o h m  KOHTaKTa, onpeaeaneM bie y raoM  ßo oxßaTa HaKaaaKH h  ee 
UIHpHHOH B. f la n  aHCKOBblX TOpMO30B MOJKHO npHHHTb paBHO- 
MepHoe pacnpeaeaeH H e HOpMaabHbix aaßaeHHH npn j i o c t o h h h o m  

(oaHHaKOBOM) K03(ß(j)HUHeHTe TpeHHH H CHHTaTb paÄHyCOM Tpe­
HHH a n cxa  cpeaHHH p a a n yc  HaKaaaKH.

ZlaHHbie ycaoBHH o6ecnenHBaiOT aocTaTonHo xop om ee  co sn aae - 
Hne pacneTHbix 3HaneHHH MOMeHTa t o p m o 3 h o t o  MexaHH3Ma 
co cpeaHHMH pe3yabTaTaMH onbiTOB h  nosTOMy nam e a p y rn x  
Hcnoab3yiOTCH KaK OcHOBHbie [3  h  4],

IloKa3aTeabH bi pe3yabTaTbi pacneTa CTaTHnecKHX xapaKTepHC­
THK T0pM030B HeKOTOpblX CepHHHblX aBTOMOÖHHeH no HOMHHaab- 
HbiM ycaoBHHM. P a cn eT  6apa6aHHbix T0pM030B ocym ecTBanacH 
no yHH4>Hu,HpoBaHHOH M eToanKe [2], Zinn t o p m o 30b Bcex THnoB 
nepeaaTOHHbie nncaa K oaoaoK  nepBHquoft C  h b to ph h h o h  C " 
DnpeaeanaHCb no (ßopM yae

C —
p h

rae h, a h b

a K 0 T  P  (OJ +  b K a) '

naenn cna;

( 1 )

ßo +  si n ß0
A 0 =  -------------- —- —  —  KosqnpHHHeHT K acaT eab H b ix  cna  n a n  c h -

4 sin H y c o n a a a b H o ro  3aKOHa p acn p eaeaeH H H  
H O pM aabH bix aaßaeH H H  no aaH H e ch m - 

MeTpHHHOH H aK aaaK H .

P a c n c T b i noK a3b iBaiO T, h t o ,  h c c m o t p h  Ha cy m ecT B eH H o e  p a3 an - 
n ne b  KOHCTpyKTHBHbix c x e M a x  h  p a 3 M e p a x , Top M 0 3 a  cepHHHbix 
aBTOM OÖHaefl HMeiOT a o c ra T o n H o  6an3K H e CTaTHnecKHe x ap aK T e- 
P h c t h k h .  H a n p H M e p ; n p n  p = 0 ,3 5  CTaTHnecKHe xap aK Tepn cTH K H  
nepBHHHbix K o a o a o K  30 TopM 030B  n p o x o a H T  b  H H TepB aae ± 9 ,3 %  
o rn ocH T eab H O  c p e a H e ro  3HaneHHH C '=  1,573 c  a oB ep H T eab H oft Be- 
pOHTHOCTbK) 9 0 % .

Ha pnc. 1 n pH B eaeH o  noae CTaTHnecKHX xapaK TepH C TH K (u rrpH - 
XOBbie aHHHH) 6apa6aH H bIX  T0pM 030B .

B p n a e  c a y n a e ß  n p n  p a c n e T a x  m o m o  n oab 3 0 B aT b cn  Tn no- 
BblMH XapaKTepHCTHKaM H T0pMO3OB. Ha pHC. 1 THnOBbie x a p a K -  
repHCTHKH, n ocT p oeH H b ie  n o  iß op M ya e

C  =
1 ,6 1 p  

0 ,7 1  T p  ’

noKa3aHbi cnaou iH ofl amiHefi aan  nepBHHHofl C  
h o h  C "  KoaoaoK .

O co6eH H O CTb KOHCTpyKUHH

(2 )

h aan  BTopuq-

T0pM03a npOHBaneTCH B KpHBH3He 
CTaTHqecKOH xapaKTepncTHKH. 
HaHMCHbinaH KpHBH3Ha CT3TH- 
qecKOH xapaKTepHCTiHK'H obohct- 
BeHHa TopM03aM c  «naaBaiou iH - 
m h »  K o a o a K a M H : n o K a 3 a T e a b

iPC
h e a hheHHOCTh --------- b  Tonne

d p3
c aöcunccoH  p = 0 ,3 5  y  h c k o to -  
pbix o6pa3uoß paßeH 20— 30, 
a npeaeabH oe snaneHHe KoatjxßH- 
UHeHTa TpeHHH p, np e d  no ycao -

P h c .  1. T n n o B b ie  e raT H n ee - 
K ne xap aK Tepn cTH K H  nepBHn- 
HblX C ' H BTOpHHHblX C " 
T0pM 03H bix K o a o a o K  6 a p a -  
6aHHbIX T0pM 030B aBTOMO- 

ÖHaeft

b h h m  paöoTbi TopM03a 6e3 ca m 03 axa hh  h b  an h h  paBiHo 0,82— 0,975. 
B TopM03ax c HenoÄBHJKHoft ocbio KaqaHHH KoaoÄOK 3 t h  noKa3a- 

d?C
T ea n  3:HaqHTeabHo h h j k c : --------- =  4 0  —  5 5  h  P n o e d  =0,65=0,75.

d p3
CTaTHqecKaH xapaKTepHCTHKa TopM03a c Kynaq«OBbiM pa3*HM - 
HbiM ycTpoflcTBOM mpH CHMMeTpHquoM upoißnae KyaanKa h OiUHHa- 

KOBbix K oaoaK ax npnCaHHceHHO mo>kct ßbiTb Bbipa>KeHa aHHeHHOH 
saBHCHMOCTbio C = A p ,  rae 71 =  2,35=2,07. Mcnbinne 3iHaqeHHH
OTHOCHTCH K TOpM03aM CO OpaBHHTeabHO MaabIM «HaMeTpOM 
6apa6ana.

E aH H O o6pa3H e p a cqeT H b ix  ycaoB H Ö  n o3 a o a H eT  onepnpoB aTb  
qncaoBbiM H  no,Ka3aTeanM H n pn  oueH K e KOHCTpyKUHH T0pM 03a.

n p H  cpaB H H TeabH oii oueH K e atßtßeKTHBHOCTH* to p m o 3 o b  pa3Hbix 
rnn oB  H cn oab 3 yeT cn  3H aqeH H e n e p e a a T o q H o ro  q u c a a  n pu  p=0,35 
b p a c q e T e  Ha cyM M a p H y io  npHBOUHyio c n a y  X P , :

S  p£i
i =  I

n

S  P t
i = i

r a e  P j h C ; —  npH B oaH bie c n a u  h n ep eaaT O qH b ie  q u c a a  Top-
M03HbIX KOaOaOK. 

n o K a 3 a T e a b , cooTBeTC TByioiuH H  q n caoB O M y 3HaqeH H io C $ ,  b 3a- 
p y 6 e *H O H  npaKTH Ke H3BecTeH KaK «cp ea H H H  K o a o a o q H b ifl (ßaK- 
r o p » .  PacqeT TopM 030B  a a e T  c a e a y io iU H e  3HaqeHHH s t o t o  (ßaK- 
r o p a :

2 C ' C "
TopM 03 c paBHbiMH nepeMeiueHHüMH K oaoaoK  C^. — ------------ =  0,80 =  0,72<p c , +  c ,,

Crii= C- t C ....== 1,12 =  1,02T O P M 03  C paBHbiMH npHBOHHUMH CHBaMH .

T 0 pM 03  C flByM H  n ep B H IH N M H  KOJIOÄKaMH . . . C ß  =  C ’  =  1 ,7 0  =  1 ,42

Zlan  OUeHKH T0pMO3OB OaHOTHnHblX aBTOMOÖHaeH IieOÖXOÄHM 
H3MepHTeab, yqH Tb iBaioiuH H  He ToabKO THn, h o  h  ocHOBHbie pa3- 
Mepbl TOpM03a. Yao6HbIMH OKa3aaHCb nOHHTHH «eaHHHHHblH MO- 
MeHT TopM 03a» h  «eaHHHqHoe yaeabH oe aaB aen n e».

BaHHHqHblH MOMeHT M „ TOpM03HOH MOMeHT npH CyM-

MapHofl npHBoaHoft cn ae P '+ P " — l K r ,  t .  e.

M °m  =  l o o  r ° c *  k F m , k F ’
(3)

r a e  p a a u y c  6 a p a 6 a H a  BbipaareH  b c m , a P ' h  P "  —  npH BoaH aa 
cn a a  nepBHqHOH h  BTopnqHOH K o a o a o K . EaHHHqHbift m o m c h t  xa- 
paK TepH 3yeT  3(J)(j)eKTHBHOCTb TOpM 03a He33BHCHMO OT THna npn- 
B oaa  h O TpaxcaeT  BaHHHHe THna Top M 0 3 a  h  a n a M e T p a  6apa6aH a .

E aH H H qH oe y a e a b H o e  a a ß a e H n e  p °max —  MaKCHMaabHoe 

y a e a b H o e  a a ß a eH H e  H a n S o a e e  HarpyureHHOH (o 6 b n m o  nepB H qH ofi) 
KOaOaKH npH TOpM03HOM MOMeHTe M m =  1 K r M ,  T.e.

K  100
P  max "

2p B  sin cos o

K P  I  CM 21 K r M , (4)

rae  K  —  K03(JnJ)HUHeHT Harpy3KH kohoukh, onpeaeam ouiHH  aoaio

/ P 'C  \
MOMeHTa oaHOH K o a oa K H  ( K  =  p , c , + p ,,c „  >  ° > 5 ) ;

<j —  y ro a  HecHMMeTpnqHocTH HaKaaaKH.
E aH H H qH oe y a e a b H o e  a a ß a eH H e  xa p a K T ep H 3 y eT  a H ep ron a rp y - 

JKeHHOCTb TOpM 03a B COnOCT3BHMbIX yCaOB'HHX H O T p a * a e T  BaHH­
HHe pa3M epoB  p a ö o q e f l  noßepxHOCTH ^ P H K u h o h h h x  H aK aaaoK . 

f l a u  ancKO Bbix TopM 03OB aH aaorH H H bie H3M epH Tcan paBHbi

C\p ä s  p  —  0 ,3 5 ;

M°m =  K r m i  n r - ,
(5)

K  100

P  rd F
K r  i  c m 2 i  K r m ,

r a e  P  —  naomaab o a H o i i  H a K a a a K H  b  c m 2.
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BeAHHHHbi eA H H H H H blX  M O M eH TO B H eAH H H H H blX  y A C A b llb lX  A a B -  

JieHHH Ä A H  T 0 p M 0 3 0 B  JieTKO BblX  H T p y 3 0 B b IX  aB TO M O Ö H Jleft n p H B e- 

aeH b i b  T a ß .T H u e .

H cX O Ä H  H3 eAHHHHHblX n ap aM eT p oB , T0pM 03H0H MOMeHT H MaK-
CHMa^bHoe ya eJ ib H oe  A aB AeH H e onpeAeAH iO T n o  (J iopM yAaM

M m  =  M°m  P  * r M \

Pm ax  = /, max M m  K P / C M 2 ,

(6 )

r «e  P = P ' + P "  —  cyMMapHan npHBOAHan CHAa.

EÄHHHHHoe yAeÄbHoe
Eä HHHMHUA MOMeHT AaB.ieHne

T OpM03 M m B KrMlKr Pmax B K rtctfjK rM

J l e r K O B O H  a B T O M o  6 H .Tb

nepeAHml:
ßapaöaHHbift
AHCKOBblft

3aüHHH:
6apa6aHHufl 
AHCKOBblft . V

0 ,1 1 -0 ,24  äo 0,75*** 
0,032-0,038

0 ,1 1 -0 ,1 6  äo 0,75*** 
0 ,032-0,036

0 ,0 6 -0 ,17  äo 0,34* 
0 ,40-0 ,47

0,06 -  0,25 äo 0,34* 
0 ,44-0 ,47

r  P y .3 O B O fl a B T O M O Ö H J l b  M a j i o f l  H c p e Ä H e ft 
r p y 3 o n o Ä ' b e M H o c T H  

riepeÄHHft 6apa6aHHbift . . | 0 ,1 5 -0 ,2 0  äo 0,32** { 0,015—0,029
3aÄHHft öapaöaHHbift . . .| 0,15—0,22 äo 0,28** | 0,013—0,019

*  JlerKOBbie 3bto m o6häh ocoöo Ma.ioro K/iacca.
* *  T o p M 0 3  C Ä B yM fl nepBHMHblMH KOÄOÄKBMH.

* * *  TopM03 C CBMOyCHÄeHHBM .

C T aT H n ecK an  xap aK T ep n cT H K a  rop M 0 3 a  —  3t o  T eop eT H n ecK an  
3aBHCHMOCTb, OOAyHHTb e e  OnblTHblM n yT eM  HeT B03M0JKH0CTH, 
TaK KaK  Hejib3H « 3 a A a T b »  b  o n w T a x  npHHHTbie b  p a c n e T a x  3Ha- 
qeHHH K034>$H uneH Ta TpeHHH h  A p y r n x  n ap aM eT p o B , BAHHioinHX 
Ha n epeA aTO H H oe h h c a o  T 0p M 03a . O AH aKO  Ha OCHOBe o fi in n x  
peuieHHÜ cT aTH n ecK an  xapaK TepH C TH K a TO pM 03a M O * e T  ßbiTb 
yBH3aHa C OHblTHblMH pe3 yA b T aT aM H  paßO Tbl TO pM 03a; CBH3b Bbl- 
p a *a e T C H  b  (jio p M e  x a p  aK Tep  h c t h k , npeA C TaB AH iom H x 3 3 b h c h - 
MOCTb 3KBHB3AeHTH0r0 K03(})({)HIJ.HeHTa TpeHHH TOpM 03a OT OC- 
HOBHblX 3KCnAyaTaU,H0HHbIX (fiaKTOpOB.

3KBH,BaAeHTHblfi K03()><j>HnHeHt TpeHHH TOpM 03a p s  HBAHeTCH 
ycAOBHbiM n a p a M eT p o M , HHCAeHiio paBHbiM cp eA H e ft BeAHHHHe 
4>H3HHeOKOro K03(j)(})HU,HeHTa TpeHHH K0HT3KTH0H nOBepXHOCTH 
TO pM 03a, BKAIOHaH 3KBHB3AeHTHyiO n O npaB K y Ha OTKAO'HeHHe 
A e flcT B H T eA b H oro  p a ß o n e ro  n p o u e c a c  TopM 03 a  o t  p a cn eT H o ro  
(HOMHHaAbHOTO). Ko3(j)(J )HaHeHT |Ta MOJKeT H3MeHHTbCH B ÖOAee 
UIHpOKHX n p eA eA a X , qeM  <j}H3HHeCKHH K03(j)(|)HnHeHT TpeHHH, TaK 
KaK HBAHeTCH KOMnAeKCHbiM n ap aM eT p oM , O T p a *a io m H M  H3M ene- 
HHe 33K0H0B KOHTaKTHpOB3HHH ^pHKUHOHHblX n ap  TOpM 03a.

SKBHBaAeHTHblH  K03(j)(J)HHHeHT TpeHHH TODM033 |i3 HaXOAHTCH 
HO CTaTHHecKOH XapaKTepH CTH K e TO pM 03a C '( ip ) ,  COOTEeTCTBeHHO 
AeftcTBHTeAbHOM y nepeAaTO H H O M y HHCAy Cg TopM 03 a. r ie p e n a -  
TOHHOe HHCAO

C g  =
Mm

P r

»H M  [5], H3MepHTeAeM CTaßHAbHOCTH MOJKeT CAyjKHTb K03<J>(j>H- 
pneHT BapnauHH nepeAaTOHHoro h h cah  TopM03a

^  c  ^ m a x  ^ m ln
=  —  =  2  ■

°  '-’ max " l" ^ m ln

H a p nc. 2 npH aeAeH bi cTaTH CTH nccKne x a p a K T e p  h c th k h  ß a p a -  
ßa'HHOro TOpM 03a C AByM H pa3AHHHbIMH (j)pHKUHOHHbIMH M aTe- 
pnaAaM H , n ocT poeH H b ie  no AaHHbiM cTeHAOBbix HcnbiTaHHH npn 
pa3AHHHbIX AaBAeHHHX B npHBOAe yiipaB AeH H H , CKOPOCTH, TeM - 
n e p a T y p e , CTeneHH n pnp aß oTK H  h A p .  T o p M 0 3 H o ft m om ch t npHHH- 
MaACH Cp e  AH HM n o  TpeM  H3MepeHHHM B Ka>KÄOM p e * H M e  HCnbl- 
raHHH HAH CpeAHHM B HeKOTOpOM H'HTepB3Ae OTHOCHTeAbHO TOHKH 
O TcneTa. B ä h h h om  n pH M epe b h a h o , h to  p a ß o T a  T opM 03 a  x a p a K -  
repH 3yeTCH  H3MeHeHHeM SKBHBaAeHTHOrO K03(j)<j>HnHeHTa TpeHHH 
b AOBOAbHO u inp oK H x  n p e A e A a x . Ko3<})4)Hn,HeHT B apnaitH H  6 C n p a

p*%

30

20

10

0

V
—u

T

/L
N.

fff
III

fni H
0,1 0,2 0,3 0M

P h c .  2. CTaTHHecKan C  h cTaTHCTHHec- 
KHe P *  xapaK Teph c th k h  ßapaßaHHoro 
TOpM03a npH CTeHAOBbix HCnblTaHHHX 
C p33AHHHbIMH (ppHKUHOHHbIMH MaTe- 

pnaAaM H :

I  —  MaTepHaJi A , HarpeB He Öoaee 120°;
I I  — MaTepnaji A , HarpeB ap  300°; 111 —  Ma-

TepHaa B, HarpeB a o  300°

T e M n e p a T y p a x  T o p M 0 3 a  ä o  120° (r p a i}> H K  I )  c o c T a B A a e T  1,08, 
a n p n  H a r p e B a x  a o  300° B 0 3 p a c T a e T  a o  1,43 ä a h  o a h o t o  <J>pnK- 

H H O H H oro  M a T e p n a A a  (rp a iJ iH K  I I )  h  ao 1,57 —  a a h  APVroro
(rp a iJ iH K  I I I ) .

HcnOAb30BaHHe B KaneCTBe H3MepHTeAH CTaßHAbHOCTH K03(|)- 
(JiHUHeHTa BapnauHH nepeAaTOHHoro HHCAa TopM03a 6 C AaeT ßo­
Aee npaBHAbHblH OTBeT, HeM HCnOAb30B3HHe H3MepHTeAH, Bbipa- 
/Kaiomero OTHOCHTeAbHyiO CTaßHAbHOCTb (HyBCTBHTeAbHOCTb) 
TopM03a;

e =■
UC

V

( M m T 0 p M 0 3 H 0 H  M O M eH T H 3 M ep eH  n p n  H c n b iT a H H H x ); r A e  r  —  pa- 
A H yc ß a p a ß a H a  h a h  a h c k 3 .

CyMMapHan npHBOAHan CHAa P  onpeAeAaeTCH b 3 3 b h ch m o c th  
OT AaBAeHHH pc  B CHCTCMe npHBOAa T0pM030B, 3a BbIHeTOM no- 
repb: nocTOHHHbix, co3Aaiom Hx HanaAbHyio HeqyBCTBHTeAbHOCTb, 
h nepeMeHHbix, oueHHBaeMbix K.n.A. pa3*H M H oro  ycTpoftcTBa r|Ä 
h e ro  MexaHHnecKoro npHBOAa r i « .  3HaneHHH |xa , noAyneHHbie 
B BHAe «npOCTblX CTaTHCTHHeCKHX PHÄOB» nO AaHHbiM CTeHAOBbix 
HcnbiTaHHH TOpM03a HAH B XapaKTepHblX yCAOB'HHX 3KCnAyaT3HHH 
aBTOMOßHAH, n03BOAHIOT nOCTpOHTb THCTOTpaMMy OTHOCHTeAbHblX 
nacTOT P * ( n ) %  pacnpeAeAeHHH sKBHBaAeHraoro K03(J)(j)Hu.HeHTa 
TpeHHH, Ha3biBaeMoro b ÄaAbHefliueM CTaTHCTHnecKofl xapaKTe- 
pHCTHKOH TOpM03a. TpalflHK P *(M .a ) %  XapaKT6pH3yeT HaCTOCTb 
p33AHHHbIX COHeTaHHH 4>H3HHeCKHX (JiaKTOpOB, KOTOpbie COOTBCTCT- 
ByiOT o a h o h  h t o h  * e  BeAHHHHe TopM03Horo MOMeHTa (n epeA a- 
roHHoro HHCAa).

CTaTHCTHnecKafl xap aKTep HCTHKa npHMeHHMa ä a h  KOAHnecTBeH- 
HOH OlieHKH CTaßHAbHOCTH TOpM03a B C0n0CT3BHMbIX yCAOBHHX 
paßOTbl TOpM03a; TaKHMH yCAOBHHMH HBAHIOTCH CTeHAOBbie HCnbl- 
raHHH no nporpaMMe, npeAycMaTpnBaiomeH nepeMeHHbift pe-

3*

rA e  6^  —  «03 ([)4 »H nH eH T BapnauH H  K03$(l)H ti.HeHTa TpeHHH p .

npHMeHeHHe OTHOCHTeAbHOrO H3MepHTeAH e ÄAH CpaBHHTeAbHOH 
oneHKH OAHOrO TOpM03a C p33Hb!MH ^PHKnHOHHblMH MaTepHaAa- 
MH MOJKeT AaTb HenpaBHAbllblft pe3yAbTaT. B Ä3HHOM npHMepe 
nOKa3aTeAb OTHOCHTeAbHOH CTaßHAbHOCTH ß HMeeT 3HaqeHHH:
3,5; 2,27 h 1,8, t. e. y ^pmatHOHHoro MaTepnana c hbho xyAUiH-
MH KaHeCTBaMH HO CTaßHAbHOCTH OTHOCHTeAbHblH noKa3aTeAb 
Aynrne. ÄHaAorHHHo äah TopM03a c ahhchhoh xapaKTepHCTHKoft 
npH A ßyx pa3AHHHbix M aTepHanax c P33ahhhhmh KoaiJupHUHeHTa- 
MH BapHaUHH 6(li H 6 ^  nOKa3aTeAb OTHOCHTeAbHOH CTaßHAb- 

HOCTH BO Bcex CAyH3HX ßyAeT OÄHHaKOBbIM, paBHbiM eAHHHue, 
XOTH CTaßHAbHOCTb TOpM03a pa3AHHHaH.

CTaTHCTHqecKHe xapaKTepHCTHKH no nacTHbiM napaM eTpaM  bm- 
p a »a iO T  3(j)({)eKTHBHOCTb H CTaßHAbHOCTb TOpM03a B 33BHCHMOCTH 
o t npnpaßoTKH, TeMnepaTypbi TOpM03a, ckopocth  h AaBAeHHH 
b npHBOAe. npeACTaBAHiOT HHTepec HeKOTopbie pe3yAbTaTbi oßpa- 
ßoTKH M3TepHaA0B HcnbiTaHHH T0pM030B nO CKOpOCTH H AaBAe- 
HHIO.

n p H  CTeHAOBbix HCnblTaHHHX T0pM030B B p e »H M e  eAHHHHIIOrO 
TOpMOHCeHHH HaCTO OTMeHaeTCH 3H3HHTeAbH0e ( a o  20% H ßoAee) 
CHHJKeHHe 3(pC|)eKTHBH0CTH TOpM03a npH nOBblUIeHHH CKOpOCTH
HanaAa TOpMO*eHHH v a A a * e  ao 70— 90 km/h. OäH3K0 aHaAH3
MHOTOHHCAeHHblX AaHHblX HcnbiTaHHH T0pM030B noKa3biBaeT, HTO 
BAHHHHe CKO'pOCTH npOHBAHeTCH He CaMOCTOHTeAbHO, a B HeKOTO­
pOM COHeTaHHH C HHTeHCHBHOCTblO TOpMOHCeHHH ■—  AaBAeHHeM 
B CHCTeMe npHBOAa TOpM030B.

i
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Ha pnc. 3, a iipiiBeAeiibi Aßa rpaijiHKa TopM03noro MOMen- 
Ta M m B 33BHCHMOCTH OT CKOpOCTlI Va HaHaAa TOpMOWeHHfl 
h AaBiiemisi p c b chctcmc aah ahckoboto (/) h ßapaßamioro 
( I I )  TopMoaoB. Kan bhaho h3 rpa(J)HKOB, npn Manbix AaBne- 
HHHX p c CKOpOCTb He BAHfleT Ha 3(|)(J)eKTHBH0CTb TOpM033. 
BM ecTe c TeM no  Mepe yßeAHHeHHH CKopocrn h AaBAeHHH chh- 
*eHHe 3<j)(J>eKTHBH0CTH T0pM03a BCe ÖOAee 33MeTH0.

ÄaH H bie HcnbiTaHHH, Bbipa>KeHHbie b  (jiopMe 3aBHCHMOCTeft ko 
3(j)(J)HH,HeHTa Pa OT CKOpOCTH Va  npH p33AHUHbIX AaBAeHHHX Pc 
b npHBOAe, h o c h t  öoA ee oßiunft xapaKTep a a h  T0pM030B pa3Hbix 
THnos (pnc. 3 ,6 ), h o  He b u h b a h i o t  3aKOHOMepHOCTefl. FIpeAnpn- 
HHT nOHCK CHCTeMbl K00pAHH3T, B KOTOpOH pe3yAbTaTbI (TOHKH) 
HcnbiTaHHH pacnoAaraAHCb 6bi b o 3 m o jk h o  ßAHJKe k a h h c h h o h

P h c .  3. TpaiJiHKH H 3M eH e iiH H  t o p m o 3 h o t o  M O M eH Ta  M m  h  s k b h -

BaAeilTHOTO K03(j)(})HUHieHTa TpeHHH p 9 B 3aBHCHMOCTH OT CKO­
POCTH v a HaHaAa TopMonceHHH h  AaBAeHHH pc b  npHBOAe ä h c k o -  

b o t q  ( / )  h  6apa6aHHoro ( I I )  t o p m o 3 o b

33BHCHMOCTH. B b lß p a H a  OpTOTOHaAbHaH CHCTeMa KOOpAHHaT 
p v — \ ip v . n p H  3 T 0 M  nOÄ v  nOHHMaeTCH CKOpOCTb CKOAbXeHHH 
4>pHKu,HOHHOH n a p u , p a B iia n  c k o p o c t h  H aH aAa t o p m o jk c h h h  

(b  M/ceK), a n o A  p  —  yA eA b H o e  A aB A eH n e 4 > p h k u ,h o h h o h  n a p u  
(b  Kr/cm2) .

Ä ah AHCKOBOTO T0pM 03a

it d2
p  =  — —  p c  K r  ic m 2, (8 )

TAe d  —  AiiaMeTO paßonero UHAHHApa TopM03a b cm\ 
S  —  nAomaAb <J>Phkuhohiioü HaKAaAKii b cm2. 

Ä a h  ßapaßaiiHoro TopM03a

 _________________ P ' a '
P  P  max ß ’

2  (b' —  p) rg Ä  sin cos a

TAe a', b ' —  K03(})4)HUHeHTbi CTaTHnecKoft xapaKTepHCTHKH nep- 
BHHHOft KOAOAKH T0pM 03a.

ÄAH OCH 0pAHH3T B KOMnAeKC ppi> BBOAHTCH 3KBHB3AeHTHbIH 
K03(})(J)HHHeHT TpeHHH Pa , a ÄAfl OCH aßCH,HCC MOHteT HpHHHMaTb- 
CH 3KBHBaAeHTHbIH H paCHeTHblft KOSljKpHUHeHT TpeHHH P p = 0 ,3 5 .

B 3T0H CHCTeMe KOOpAHHaT npOH3BeAeHHe pv  HBAHeTCH yCAOB- 
HblM MexaHHHeCKHM KOMnneKCOM, npOnOpUHOHaAbHbIM SHepTHH 
HHepUHOHHOH MaCCbl CTCHAa H HHTeHCHBHOCTH TOpMOJKeHHH, 
a p p o  —  yAGAbHOH MoiuHocTbio TpeHHH peaAbHoro paßonero 
npouecca TopM03a. UpH 3 t o m  yAeAbHan MomHOCTb Tpeiina 3a ne- 
pnoA  TopMOHteHHH t  paBHa

B ( j— \ ip V c p  K fM /C M 2CeK, (10)

T A e  v Cp — • cp e a h  fl h  CKopocTb, npn paBHOMepno-3aMeAAeHHOM
VH

ABIOKeilHH Iipil OÄ = 0  V c p =  ( v K H VH —

COOTBeTCTBeHHO KOHeHHafl H H anaAbHaH CKOPOCTH
ÄBHJKeHHfl) .

ÄaHHbie CTeHÄOBblX HcnbiTaHHH T0pM03a: CKopocTb V a , AaB-
AeHHe p c h  SKBHBafleHTHbiH K03t))({)HUHeHT TpeHHH p 3 , nepecnn- 
TaHHbie no (JiopMyAaM (8 ) ,  (9 )  h  HaHeceHHbie na rpacjiHKH 
p v — p p o , pacnoAaraioTCH a o c t b t o h h o  xapaKTepHo; b u a g a h io t c h  

Äße 30Hbi: nepßan ( / )  —  Bce t o h k h  rpynnnpyioTCH OTHocHTeAb- 
HO npHMOH AHHHH —  AyHa, HCXOAHIUeTO H3 HauaAa KOOpAHHaT, 
h  BTopan ( I I )  —  Bce t o h k h  pacnoAaraioTCH HHJKe npnMoft nep­
BOH 30HbI (pHC. 4 ).

M P *
KfM/CM2Ceii

P hc. 4. r p a i j iH K  H 3M eH eH H H  y A e A b H o f i  m oiu ,-

IIOCTH TpeHHH p  p V Cp  H SKBHBaAeilTHOTO KO- 
3(})(J)HUHeHTa TpeHHH AHCKOBOTO T0pM 03a  p a 

o t  M exaH H u ecK oro  KOM nAeKca pv

Fl0Ab3yH Cb MeTOAHMH MaTeMaTHHeCKOH CT3THCTHKH, TOHKH n ep ­
BOH 3 0 H u  K oppeA H py iO T  npnMOH AHHHeft p erp eccH H , a t o h k h  bto- 
poft 30HH —  AHHHeft h a h  n a p a ß o A o ft  BTOpOH CTeneHH.

ä h h h h  perpeccHH y = a x -\ -b , rue K 0 3 i}i(j)H U H en T b i a a b onpe- 
A c a h io t c h  CHCTeMoft y p a B H e i in f t :

— —  +  b — —  =  
n  n

2  Xi 2  yi
^  + b  = — —

c n )

BbinoAHeHHbie pacneTbi noKa3biBaioT, h t o  K 03cj)())H U H eH T  b 
b ypaBHeHHH nepßoft 30Hbi 6a h 30k  k  HyAio h ah  HMeeT HeßoAb- 
inyio noAOJKHTeAbHyio BeAHHHHy. B Topan  30Ha,. KoppeAHpoBaH- 
Han npnMoft AHHHeft h napaßoAoft,. HMeeT cpaBHHTeAbHo HeßoAb- 
moe OTAHHHe o t  npnMoft, no3TOMy b  npeA enax HMeiomHXCH a s h -  

HblX HCnblTailHÜ T0pM030B BTOpaH 30Ha MOHteT C AOCTaTOHHOH 
TOHHOCTblO 6 bl Tb BbipajKeiia TaKJKe npHMOH AHHHeft. CAeAOBa- 
TeAbiio, ecTb OCHOBaHHH roBopHTb o  iiaAHHHii A s y x  xapaKTepiiux 
33KOHOB (3a<BHCHM0CTeft) yAeflbHOÜ MOIUHOCTH TpeHHH TOpMO-
sa ppo o t  MexaiiHuecKoro KOMiiAeKca pv  c  neKOTopoft nepexoA- 
noft 30iioft: b  nepBoft 30iie p3 p v = a p v + b \  b o  BTopoft 30-
He Pa pv =  a lpv +  b l .

H s  3TH X  y p a B H e H H fi nO AyH H M  3aB H C H M 0C Tb  3K B H B aA e iIT H 0 T 0  

K 0 3 (})( })H U H e iIT a  TpeH H H  T 0 p M 0 3 a  Pa OT MexaHHHeCKOTO KOMnACK-

^  ca  pv  (p n c . 4 ) : n epB an  30Ha p3 =  a +

Pa — +
A _
p v

p v
■■ a\ BTopan 30Ha

. 3 t o t  pe3yAbTaT no3BOAHeT cAeAaTb Ba>KHbift ä a h  npaKTHKH 
BblBOÄ, HTO npH eAHHHHHOM TOpMOJKeilHH 3(j)(j)eKTHBH0CTb TOpMO- 
3a COXpaHHeTCH ÄOCTaTOHHO CTaßHAbHOH TOAbKO ÄO HeKOTOpOTO 
KpHTHHeCKOTO ypOBHfl yAGAbHOH MOIUHOCTH TpeHHH B 0 Kp =  
=  p  p v Cp, coo.TBeTCTByiomeft onpeAeneHHOMy MexaHHnecKOMy 
KOMUAeKcy pv. npeBbim eHHe KpHTHnecKoro 3HaneHHH MexaHH- 
necKoro KOMnAeKca (HanaAbHoft c ko po c th  h ah  AaBAeHHn) npH- 
BOAHT K CHHHteHHIO 3HepT0eMK0CTH T0pM03a H eTO Sljl^eKTHB- 

hocth . riaAeHHe SKBHBaAeHTHoro K034nj)HU.HeHTa TpeHHH 3a npe- 
AeAaMH KpHTHHeCKOH TOHKH nOAHHHHeTCH THnepßoAHHecKOMy 
3aKOHy.

n o A yn eH H b ie  aB TopoM  AaH H bie o  k ph th h c c ko h  yu eA b H o ft mohi,- 
HOCTH B 0Kp  TpeHHH ( ä AH ß apaßaH H blX  T0pM030B nOpflAKa
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10— 15 K rM /C M 2CeK H ÄJIH ÄHCKOBblX nOpHAKa 40 K rM lC M 2CeK) 

AOCTaTOHHO ÖAH3KH K  3HaneHHHM AOnyCTHMOH yAeAbHOH MOLI1- 

HOCTH TpeHHH, nOAyneHHOH APyrHMH HCCAeÄÖBaTeAHMH 16] p a c -  

qeTHbiM n yT eM  H3 ycAOBHft T e n A o n e p e A a n n  h n p eA eA b H b ix  T eM ­

n epaTyp  noßepxH O CTH  acöocjipHKUHOHHbix M aTepHaAOB. PIpHM eHe- 

lllie CHCTeMbl p a c n e T a  TOpMO30B no HOMH'HaAbHblM yCÄOBHHM 

B COneTaHHH C AaHHbIMH OÖpaÖOTKH pe3yH bTaTO B HCnblTaHHH 

T0PMO3OB Ha OCHOBe KOMnAeKCHOTO H3MepHTeAH —  SKBHBaAeHT- 

HOTO K03(j)4)HUHeHTa TpeHHH —  MeTOÄOB MaTeMaTHMeCKOH 

CT3THCTHKH UeAeCOOÖpa3HO ÄÄH KOAHHeCTBeHHOH xap aK Tepn cTH K H  

9(j)(j)eKTHBHOCTH T0pM 03a  H CTaÖHAbHOCTH n o  OCHOBHbIM SKCnAya- 

rauHOHHbiM n ap aM eT p a M .
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KpyTM/ibHbie Kone6aHMsi b tpohcmmccmh cibtomcömjisi c yneTOM
p e a K T M B H b l X  C B B 3 e M

M . C. M A C A M flO B
MOCKOBCKHH aBTOMeXaHHHeCKKH HHCTHTyT

JI ETAJ1H TpancMiicciiH 3btomoöhah BMecTe c BpamaiomHMHCH 
/A  'iaCTHMH ÄBHTaTeÄH, KOAeCaMH H MaCCOH Bcero aBTOMOÖHAH 
oöpa3yiOT MHoroMaccoByio ynpyryio CHCTeMy, KOTopan npn H3Me- 
HeHHH CKOpOCTHOTO peiKHMa npHXOÄHT B KOAeÖaTeAbHOe ÄBHHie- 
Hiie. Oähhm H3 noKa3aTeAeft stoto abhjkghhh hbahctch coöcTBeH- 
Han nacTOTa, KOTopan ÄaeT B03M0>KH0CTb onpeÄeAHTb pe30HaHC- 
iibie 30Hbi b CHCTeMe. riepexoÄH o t peaAbHOH chctcmh k ee skbh- 
BaAeHTHOH MOÄeAH, npeHeöperaiOT mhothmh ijiaKTopaMH. PacneT- 
Hue cxeMbi npeACTaBAHioT b BHAe pHÄa cocpeAOToneHHbix Macc, 
COeAHHeHHbl.X Me>KÄy COÖOH Öe3MaCCOBbIMH ynpyTHMH 3BeHbHMH. 
B SKBHBaAeHTHblX MOAeAHX CHCTeMbl npeHeöperaiOT MOMeHTaMH 
imepuHH KopnycoB BeAymero MOCTa, ÄßHraTeAH, KopoÖKH nepe­
Äan H HX peaKTHBHbIMH JKeCTKOCTHMH. ÖäH3KO 3TO HeA0CT3T0nH0 
OÖOCHOBaHO.

HeKOTopue cxeMbi c yneTOM HHepunoHHbix Macc h ynpyrocTeft 
peaKTHBHblX 3AeMeHT0B B aBHaCTpÖeHHH paCCMaTpHBaAHCb 
H. LLJ. HeüMaHOM [1], b aBTOMOÖHAecTpoenHH B. M . CeMeno-
EWM |2].

/ 1 —  n p H B 'e A e H H b iö  M O M e H T  H H e p u H H  B p a m a io i U H X C H  n a c T e f t  
A B H r a T e A H  c  p a c n o A O H t e H H b i M ’H  H a  H e u  a r p e r a T a M H ,  B K A io n a a  
M O M e H T b i  H H e p u H H  M a x o B H K a  h  c u e n n e H H H ;

h  —  n p H B e Ä e H H b i f i  m o m c h t H H e p u H H  k o p o ö k h  n e p e f l a n
B M e c T e  c  B e p x H e ö  K a p f l a H H o f i  b h jik o h ;

h  —  n p H B e Ä e H H b i f t  m o m c h t H H e p u H H  K a p A a H H o r o  B a n a  c
H H S K u e ö  n ii . 'iK o f i  h  B e f l y iU H M  3 y ö n a T b i M  R 'O .'ICCO M  r.’i a i i H o H  n e -  
peAaHH;

J K —  M O M e H T  H H e p i j H H  3 a Ä H e r o  M O C T a  h  n p H B e f l e H H b iö  k  H e - 

M V  M O M e H T  H H e P H H H  K a p f l a H H O T O  B a A a  O T H O C H T e n b H O  H i a p H H -  
p a ;

—  M O M e H T  H H e p u H H  B e f l O M o r o  3 y ö n a T o r o  K O A e c a  r n a B H O H  
n e p e A a n n ;

Ja — .M O M e H T  H H e p m i H  T 0 P M 0 3 H 0 T 0  ö a p a ö a H a  H  KOAee 
b  c ö o p e ;

Ja —  ripHBeAeHHbltt MOTOHT HHepUHH - aBTOMOÖHAH;
Ci —  jK e c T K O C T b  A e M n i p e p H o r o  y c T p o f i c T B a  b B e A O M o M  a h c - 

K e  c u e n A e H H a ;  I
C, —  jicecT K ocT b  BaAOB k o p o ö k h  r ie p eA a n  Ha npaM oH  n e p e -  

A a n e  h  H tecTK ocT b  K a p fla H H o ro  BaAa;

C K —  K pyTH AbH aH  JKeCTKOCTb peCCOP B npOAOAbHOH nAOC- 
k o c th ;

Ca —  JKecTKOCTb n o A y o c e f i ;
C i —  JKecTKOCTb h ih h  B e A y m n x  KOAec.

Pacn eT  tp3hcm hcchh  c yneTOM HHepunoHHbix Macc h yn p yrocT e ii 
peaKTHBHbix 3AeMeHT0B HecKOAbKO OTAHnaeTCH o t pacneTa oöbin- 
HOH UenHOH cxeMbi TpaHCMHCCHH. OTAHHHH OÖyCAOBAeHbl TeM, nTO 
b  uenHOH pacneTHoii cxeM e OTiiom enne nepeMemeiiHH Macc B eA y - 
m ero  h BeAOtaoro s.neMeHTOB peÄyK Topa 0AH03HanH0 onpeAeAHeT- 
ch nepeÄaTonHbiM OTHomeHHeM, yneT peaKTHBHbix cBH3eft npeßpa- 
m aeT oöbinnbift peAyKTop b  npocToil AHtJxjiepeHuHaAbHhiH Mexa- 
HH3M C TpeMH 3BeHbHMH H ÄByMH CTeneHHMH CBOÖOÄbl. CAeAOBa- 
TeAbllO, paCneT Ha KpyTHAbHbie KOAeÖaHHH TpaHCMHCCHH aBTOMO- 
öh ah  öya eT  noAoöeH  pacneTy TpaHCMHCcHH c AHtJxJiepeHiiHaAbHbi- 
MH MexaHH3M3MH.

PaccMOTpHM BAHHHHe MOMeHTa HHepuHH Kopnyca  B eAym ero 
MOCTa H peaKTHBHOH »eCTKOCTH peCCOp Ha 3HaneHHH COÖCTBeHIIblX 
nacTOT TpaHCMHCCHH aBTOMOÖHAH C KOAeCHOH (})OpMyAOH 4 X 2 .

PacneTHan sKBHBaAeHTHaa cxeMa npHBeAeHa Ha pnc. 1. B pac- 
neTHOH cxeMe ynTeHa ÄH(})(j)epeHUHaAbHaH CBH3b 3BeHbeB 3, 4  h K  
(pnc. 2 ) .

JXjih paccMaTpiiBaeMOH cxeMbi BbipaiKeHHH KHHeTHnecKOH h no- 
TeiiunaAbHOH siiepruH  HMeiOT bhä

t  =  ( A  <f\ +  A f l  +  A  f l  +  A f «  +  A  f l  +  A f ü )  > ( 6)

n  =  ( ?  3 — ? i ) 2 +  c 2 ( f  3 —  f . ) 3 +  c K f  l  +  c 3 ( f  5 —  f i ) 2 +

+  C i  ( f u —  f s ) 3 ] , (2 )

TAe 'ipi h cp,- y r j i O B b i e  n e p e M e m e H H H  h  c k o p o c t h  c o o T B e T C T B y -  

i o m n x  M a c c .

Bbtpa3HM  y r j io ß o e  n ep eM e m e- 
n n e  3 a Ä iie r o  MOCTa m e r o  y r j io -  
b v iö  C K opocTb  Mepe3 n ep eM e m e- ..
\nm H- hx npon3BO,n'Hbie BeAy- -

K ,

P.HC. -2 . OxeMa rjia&HOH 
n e p e a a m i aBTOMOÖHJiB 
c yn eT O M  p e a K T irB n o n  c b h -  

3H 3 a Ä H ero  ,MOCTa c  Ky3Q- 
BOM

4 .

mero h bcaomoto 3yönaTbix KOAec TAaBHOH nepeAann. HcnOAb- 
3ya npHHuwn BepTyaAbHbix nepeMemeHHH äah AH<})(}>epeimHaAb- 
uoro MexaHH3Ma (pnc. 2), noAymiM

f  3
f «  =  f 4 —  — ,

'0

TAe io —  nepeAaTonHoe hhcaö  TAaBHon nepeAanH;

2 <f4 f  3

f 4 ‘
f3 _

+  J2 '  
-0

(3)

(4)
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2 2 o w  / 1 i a » i ;  i .

IloÄCTaBHM  BbipaweHHH (3 ) h  (4 )  b  ypaBHeHHH ( 1 ) . T lo c j ie  npo- 
BeÄeHHH Bcex H eoöxoAHM bix onepauH H  AHtjnjiepeHUHpoBaHHH kh - 
HeTHHeCKOH H nOTeHUHaAbHOH SHeprHH H nOÄCTaHOBKH COOTBeT- 
CTByiom Hx B b ipa *eH H H  b  ypaBHeHHe JlarpaH JKa BToporo  p o A a  no- 
jiyHHM CHCTeMy AH<jx}>epeHUHaAbHbix ypaBHeHHH 2 -ro  nopHAKa c 
nOCTOHHHbIMH K03(j)(j)HLI,HeHTaMH

J\ <Pi +  c x ( ? !  —  <p2) =  0;

Ja —  C 2 (c fi —  <p2)  +  C 2 (cp2 —  <p3)  =  0 ;

J z +  7 ^ » -  — +

(5 )

+ C 3 (? 4 — T ö) — 0;
/ i  . j  \ J k V 3 , r* I  Ta(• /« +  / » )  ¥4—  . +  C K (<p4 —  —

l 0 \ *0

•4  Ts —  c 3 (<f4 —  <i>5)  +  C 4 (cp5 —  <f6)  =  0 ;

/ 6 9 6 —  C t (cp5 —  tp6)  =  0 .

n p H M eM  n a c r a o e  p eu ien H e  b BHAe c p i= X i  s in  (w t f + a )  h , n oA - 
d a B H B  e r o  b ypaBHeHHH ( 5 ) ,  iio a y h h m  CHCTeMy aA reöp aH n ecK H X  
ypaBHeHHH:

—  <o2 Xj +  Ci (X4 —  X2) =  0;

■—  J2 to2X2 —  C i Q'\ —  Xa) C 2 (Xa —  X3) ; - 0;

Jk \
—  0)2 I J i  +  \ X3 +  <1):—  13

4J
X - r -

Jk  X4 

io

io

■ C 2 (X2 —  X3)  -f- CK X  

= 0 ; (6 )

■ <o2 (JK +  Ji) X4 +  <o2 +  C,
‘ 0

K  f x 4   ^ - )
\  *0 1

+  Ci (X4 —  X6) —  0;

—  1o2y5 X5 —  C 3 (X* —  X5) +  C 4 (X5 —  X6) —  0;

—  (o3y 6 xs —  C i  (X5 —  x6) =  0 .

npnpaBHHB Hyjiro onpeAeAHTeAb s to h  cncTeMbi ypaBHeHHÖ, 
m ojkho nojiynHTb nacTOTHoe ypaBHeHHe. Tax KaK hhcao ereneHeft 
CBOÖOÄbl CHCTeMbl ÖOAbllle Tpex, TO HaCTOTbl CHCTeMbl OnpeAeHHIOT- 
CH OAHHM H3 npHÖJIHJKeHHblX MeTOÄOB. BoCTOAb3yeMCH MeTOAOM 
ocTaTKa hjih nocjieAOBaTeJibHbix npHÖAHJKeHHH. 3 t o t  TaÖAHHiibift 
MeTOÄ aHajIH3a KOJie6aTejIbHbIX CHCTeM, COCTOHIUHX H3 HeCKOJIbKHX 
Macc h HMeiomHx cocpeAOToneHHbie napaM eTpu, n o M H M o  co ö c t-  
BeHHblX HaCTOT, A aeT  B03MOJKHOCTb OnpeAeAHTb OTHOUleHHH aM- 
n AH TyA  KOAeöaHHH H nOCTpOHTb TAaBHbie (JlOpMbl KOAeöaHHH.

n p H  p a c n e T e  CHCTeM  c  A H <J )(j)epeH U H aA bH b iM H  M exa H H 3 M a M H  

3TO T M eT O A  H M eeT  CBOH OCOÖeHHOCTH, O Ö yC A O B A eH H b ie  A B yM H  CTe- 

n eH H M H  CBOÖOÄbl Ä H (j)(|>epeH U H aA bH O rO  M eX a H H 3 M a , K O T O p b ie  ÖblJlH

n o K a 3 a H b i b p a ö o T e  [3 ].
K a x  h npn pacneTe oöbiHHbix nenHbix c h ctcm , 3aAaeMCH aMiiAH- 

TyA oft nepeMemeHHii nepßoft M accu  h nacroT , a 3aTeM no h3bcct- 
HblM 4>OpMyAaM

X - X  4. 'H  —  i —l  +
C , _ 1

Mi —  M i+1 +  J i^n (7 )

T A e Xi h X,-+ i —  aM nAH TyAbi KOAeÖAiomHXCH M acc ;
M i =  C i (X ,-_l— X i) h M i _ 1 =  C i _ 1(X i—  X i_ i)  —  y n p y -

THe MOMeHTbl 3a  COOTBeTCTByiOmHMH MaXOBbIMH 
M accaM H ;

C i —  K pyTH A bH an  »cecTKOCTb yn a cT K a  B aA a , coeAH H H - 
lo m e r o  i — 1 h i  M axoB b ie  M a ccu ;

(0 ---- HaCTOTa KOAeöaHHH CHCTeMbl,
o n p eA eA H eM  aM n AH T yA b i h  y n p y r n e  m o m c h t u  ä a h  a c b o h  BeTBH 
p a cn eT H o fl cxeM b i, npH B eA eH H ofl Ha pn c . 1.

W T o ö b i n e p e Ö T H  k  n p a ß o f t  BeTBH  CH CTeM bl, H e o ö x o A H M O  o n p e A e -  

AHTb 3 M n A H T y A y  3 B eH a  J i  H M O M eH T M i ,  Ä C H C TB yiO m H H  3 a  3THM 
3BeH O M . 3HaneHHe a M n A H T y A b i 3B eH a - /4 33bhch t o t  X3, M 3, oj, 1k  
CK h o n p e A C A n e T C H  H3 c n c T e M b i yp a B H eH H H  (6 ) :

* 3 “ 2 f j 3 +  4 ^ 1  + C2 ( h - h )  -  - —

X4 =
ü)2 / k

l 0 io

i ( )M 3

h

r a r '  ®Jk “ 2 —  CK
Ü a h  onpeAeAeHHH y n p y ro ro  MOMeHTa M t ncnoAb3yeM 4>0PMyAy

M 4 =  M 3i —  / 4X4 a>2,

TAe M m —  ynpyrHH momcht, AeöcTByiom Hft Ha 3BeHO /4.
B eA H H H H a  M O M eH Ta M 34 o n p e A e A n e T C H  H3 ycA O B H H  paB H O B ecH fl 

A H ^ n J iep eH H H a A b H o ro  M ex a H H 3 M a :

M 34= M 3i34,
T A e

tp3
i 34=  —  nPH <pK =  0.

<P4

3Han X4 h M 4, m ok h o  npocHHTaTb oöbiHHbiM MeTOAOM npaßyio 
nenHyio BeTBb. E cah  npHHHTan nacTOTa h bahctch  coöcTBeHHoft ia -  
CTOTOH, TO MOMeHT M 6=l/?(«BHemHHH MOMeHT») 3 a nocAeAHeft 
MaCCOH AOAJKeH ÖblTb paBeH HyAIO.

E cah  n p o Ö H o e  3 iia n e H H e  n a cT O T b i H e c o ß n a A a e T  hh c oahoh  113 
COÖCTBeHHblX  H aCTO T, TO «B H e iH H H H  M O M eH T » H e  ö y A e T  p a a e n  

H yA IO .

nToöb i ycKopnTb pacqeT, HeoöxoAHMO cTpoHTb rpatjiHK R = f ( < i>), 
KOTOpblH n03BOAHeT HHTepnOAHpOB3HHeM ÖbICTpee H3HTH COÖCT- 
BeHHbie nacTOTbi. KpHBan R  n epecexaeT  ocb <o npn 3HaneHHHX 0, 
<ü|, (02.......0)5, KOTOpbie H HBAHIOTCH COÖCTBeHHbIMH HaCTOT3MH CH­
CTeMbl.

Hnnce npHBeAeHa nocAeAOBaTeAbHocTb pacneTa no MeTOAy 
ocTaTKa ä a h  paccMaTpHBaeMon CHCTeMbl:

X, =  1

X2 =  Xt +  

x3 =  X2 +

X4 n o  4 > op M y jie  (8 )

x5 =  x 4 +  ^

6 5 r
l ' i

M l =  —  Ji <

M 2 =  M 4 —

* x i:

M 3 =  M 2 —  J3 X3 0)2;

M i  =  M 3i 3i — / 4 X4 ui2;

M 3 =  A f4 — / 5 m2 X5;

R  =  M 6 =  M k— Jh X« to2.

3HaneHHH COÖCTBeHHblX HaCTOT TpaHCMHCCHH aBTOMOÖHAH «Moc- 
k bhh -41 2 », paccnHTaHHbie öe3 yneTa peaKTHBHoft »ecTKOCTH h MO­

MeHTa HHepuHH B eA ym ero  M ocra  h c yneTOM hx, npiiBeAeHbi b TaÖ- 
A H u e .

M adO Ta

PaCMeTHbie 3HSMeHHfl COÖCTBeHHblX HaCTOT
B l/ ce tc

Öea y n e ia  peaKTHBHoft 
c b h 3h 3aüHero MOCTa 

C K)’ 30BOM

c yneTOM peaKTHBHoft 
CBH3H 3aAHerO MOCTa 

c  KyaoBOM

(Ol 50,1 37,1
(02 278 275
(03 396 394
<0. “ 158

O op M u  rAaBHbix KOAeöaHHH, cooTBeTCTByiomHe naHAeiiHbiM nep- 
BOH H TpeTbeH naCTOTaM TpaHCMHCCHH aBTOMOÖHAH C yneTOM pe- 
3KTHBHOH JKCCTKOCTH H MOMeHTa HHepUHH BeAymerO MOCTa «M o C -  

KBHn-412», npHBeACHbl Ha pHC. 1 H 3. IilTpHXOBblMH AHHHHMH Ha 
3 th x  pHcyHKax noKa3aHbi (JiopMbi KOAeöaHHH öe3 yneTa peaKTHB- 
HOH HteCTKOCTH H MOMeHTa HHepUHH 3aAHerO MOCTa.

1
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CpaBHHB qaCTOTbl B TaÖAHIje H (J)OpMbI KOAeÖaHHÜ no pHC. 1 H 
3, bhäiim, hto yqer MOMema 3aAHero MOCTa h KpyTHAbHoft acecT- 
kocth peccop cymecTBeHHO yMeHbmaeT 3HaneHHe nepßoft qacTOTbi, 
b ÄaHHOM cjiynae c 8,1 äo 5,9 zu,', 3HaqHTeAbHbie H3MeHeHHH co- 
OTBeTCTBeHHo noAyqeHbi h b <}>opMe KOAeÖaHHH äjih stoh qacTOTbi.

3H aqeHHH B T opo ft h T p e T b e fi qacTO T c yqeTO M  peaK T H B iio fi n o - 
Ä3TÄHBOCTH h 6e3 ee y q e i a  MennioTCH He3HaqHTeÄbH0. rA a B H u e  
(JiopMbi KOÄeöaHHÜ, n ocT poeH H b ie  äah c n c ie M b i c yqeTO M  p e a K n iB -  
hoh noÄaTÄHBOCTH, noKa3b iBaiO T, bto rapM OHHqecKHH y n p y rn ft  MO­
MeHT, BocnpH H H M aeM bin  p e c c o p o ft ,  He3HaqHTeÄeH  n o  cpaB H eH H io c

Jg

02 7, 7, ^

I
 J 3 J 4,

C, T  C2 c,

C / f lO 1 K P c M /p a d

P h c . 3. O o p M a  K o n e ö a H iif i,  cooT B eTC TB y iom aH  T p e T b e fi qacTO Te

MOMeHTOM nOÄyOCH. CÄeÄOBaTeÄbHO, TOÄbKO He3HaqHTeAbHbie MO­
MeHTbl npn pe30HaHce co BTopoft h TpeTbeft qacTOTaMH MoryT ne- 
peÄaBaTbCH qepe3 peccopy Ha Ky30B (pnc. 3 ) .  K a n  b h ä iio  h3 
pnc. 3, MOMeHT Ha peccope b 5,6 pa3 MeHbiue, qeM Ha nonyocH.

H a Ü Ä e H a  e m e  OÄHa coöcTB eH H an  qacTO Ta  / *, oöycA O B A eH H an  
BBeÄeHHeM M accb i K o p n y c a  3 a Ä H ero  MOCTa h peaKTH BH oft y n p y r o -  
CTH.

riocKOÄbKy pacqeT bmhbha 3HaqHTeÄbHoe BAHHHHe Ha nepßyio 
qacTOTy MOMeHTa HHepuHH BeAymero MOCTa h »ecTKOCTH peccop, 
ö h a h  onpeÄeJieHbi qacTOTbi TpaHCMHCCHH c yßeAHqeHHoft h yMeHb- 
iueHHoft b 2 pa3a no cpaBHeHHio c MMeiomeftcH Ha aBTOMOÖHjie 
ÄecTKOcTbio peccop. Pe3y.7bTaTbi pacqeTa npHBeÄeHbi Ha pnc. 4.

yMeHbuieHHe mecTKOCTH peccop b 2 pa3a cHHmaeT nepßyio qa- 
CTOTy c 5,9 ä o  4,8 (18%). yBe.iHqeHHe h ic c tk o c th  peccop b 2 pa3a 
cooTBeTCTBeHHO noBbiuiaeT nepßyio qacTOTy c 5,9 ä o  6,75 (14%). 
npeHeöpejKemie b pacqeTHoft cxeMe peaKTHBHoft CBH3bio 3aÄHero MOCTa ÄaeT 3aBbimeHiioe 3HaqeHiie nepaoft qacTOTbi, b ä3 h h om  
CÄyqae ä o  8,1, h to  cocTaBÄHeT 27%.

SaBbimeHHoe 3HaqeHHe nepBOH qacTOTbi sKBHBaJienTHO yBe.iHqe- 
HHK) OÖmeH JKeCTKOCTH TpaHCMHCCHH, BeÄHqHHa KOTOpOH HCnOÄb- 
3yeTCH npn pacqeTe Harpy30K TpaHCMHCCHH o t  ABHraTeAH npn 
TporaHHH c MecTa pe3KHM BKÄioqeHHeM cnenAeHHH h npn to p m o -  
»eHHH aBTOMOÖHÄH a o  i03a 6e3 BKAioqeHHH cuenAeHHH (4], Hiiep-

Phc. 4. CßH3b nepBOH qacTOTbi 
TpaHCMHCCHH H JKeCTKOCTH peCCOp

HHOH'HblH MOMeiHT IHa Ma- 
XOBHKe, B03HHK3IOIHHH 
b 3t h x  C A yqa n x , önpeAe- 
AHIOT HO (})0 p M yÄ e

M j =  u 0V j C  , EDO

rA e  Wo —  yrA O B an  cko - 
pOCTb MaXOBH- 
x a ;

/ —  MOMeHT HHep-
HHiH M axoBM Ka; 400

C  —  npH BeA e  h h a h
« e C T K O C T b  

TpaHCMHCCHH.
3HaqeHHH aToro  MO­

MeHTa, paccqHTaHHoro ™  
c yqeTOM peaKTHBHoft cbh - 
3h 3aÄHero MOCTa h 6e3 
ee yqeTa, öyA yT  o t a h - 
qaTbca Ha Taxy io  Hie Be- 
AHqHiHy, e a  K axyio  o t a h - 
qaioTCH npHHHMaeMbie 
nepßbie coöcTBeHHbie q a c ­
TOTbi TpaHCMHCCHH.

ripoBepKa npaBMÄbHoc- 
th  npHHHTOH pacqeTHoft
cxeM b i h  TeopeT H qecK H X  n oA om eH H ft .npoflO AH Aacb Ha aBTOM oÖHAe 
« M ockbhm-412» h « a  creH iae, H M im ip y io m e M  TpaHCMHCCHio 
aBTOMOÖHAH, T Ä e  HMeAaCb B03MOJKHOCTb MeHHTb HieCTKOCTb

ipeccop.
H a  CTeHÄe B 3aBHCHM0CTH OT HieCTKOCTH peaKTHBHOÜ CBH3H Öbl- 

a h  noAyqeHbi coöcTBeHHbie qacTOTbi CHCTeMbl. 3HaqeHHH noA yqae- 
Mbix qacTOT HaxoAHAHCb b ÄHana30He 5,2— 8,2 zu,. M eHbiune 3Ha- 
qeHHH COOTBeTCTBOBaAH «MHTKOH peCCOpe», ÖOAbUIHe —  »eCTKOM y 
KpenAeHHio 3aÄHero MOCTa k  ocHOBaHHio cTeHÄa.

3anncb  MOMeHTa, BoenpHHHMaeMoro peccopoft, noATBepAHAa 
noAoaieHHe, hto  Ha nepBoft qacTOTe napunaAbHaH CHCTeMa 
33ÄHHft m oct  —  peccopa  nAOxo 3auiHmaeT Ky30B o t  B03ÖyjKAaio- 
m ero  MOMeHTa, H Aym ero o t  t p 3hcm hcchh  qepe3 peccopy .

H a  CTeHÄe öbiAH oÖ H ap ym eH b i pe30HaHCHbie qacTO Tbi / = 28-4- 
-4-35 ZU,, COOTBeTCTBylOUIHe COÖCTBeHHbIM KOAeÖaHHHM ÖaAKH B e­

Ä y m e r o  MOCTa.
S n c n e p H M e H T  n o A T B e p A H A  h to  n o A o m e H H e , hto  B b ic o K o q a c T O T -  

H b ie  K p y T H A b H b ie  K O AeÖ aH H H  B TpaHCM HCCHH H e 3 H 3 q H T eA b H 0  BO- 

cn p H H H M a ioT C H  p e c c o p o f t ,  a c A e A O B a T e A b H O , h c A a ö o  n e p eA a iO T C H  

H a K y3 0 B .
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On^eneneHMe xcecncocTM pbmaxuioR noAeecKM
____________________KaHfl. T6XH. HayK H. H. yC flEH C K M H  «_______________

ropbHOBCKHH nOJIHTeXHHHeCKHH HHCTMTyT

■JE C M O TPH  «a aKTyaAbflocTb h KaaiymyiocH npocTOTy 3a- 
* * Aaqn onpeAeAeHHH wecncocTH He33BHCHM0fi pbiqa*Hoft noA- 
BecKH, ao HacTonmero BpeMeHH He co3AaHo m6toähkh, KOTopan 
no3iBOAHAa öbi pernaTb ee c TpeöyeMoft npn npoeKTHpoBaHHH 
TOHHOCTblO. yqHTblßaH ÖOAbmOe pa3H00Öpa3He KOHCTpyKTHBHblX 
(JiopM coßpeMeHHbix noÄßecoK, TaKoe pemeHHe HieAaTeAbHo hc-
K3Tb B C03Ä3HHH OÖmeft MeTOAHKH, KOTOpyiO MOJKHO ÖblAO Öbi 
npiiMeHHTb ä a h  Aioöoro qacTHoro CAyqan.

PaccMOTpHM paöoTbi AByxpbiqaiKHoft TpaneuHCBHÄHoft noAßec- 
kh, y KOTopoft ynpyrHft BAeMeHT (cnnpaAbHan npyJKHHa) onn- 
paeTCH Ha h h jk h h h  puqar (pnc. 1). ripn nepeMemeHHH KOAeca

b BepTHKaAbHOM HanpaBAeHHH Ha BeAH qiiH y S  cnnpaA bH aH  n p y- 
>KHHa H cnbiTbißaeT T p n  b h ä 3  AecJiopMaHHH: ca ia T H e  n o A  B03Aeft- 
CTBHeM o c e ß o ft  CHAbl P ,  H3THÖ OT ÖOKOBOft CHAbl Q  H H3THÖ OT 
ÄeficTBHH MOMeHTa M .  JI,e(j)opMau,HH OKaTHH npyiKH H bi x a p a K - 
TepH3yeTCH BeAHUHHOft f , Aet})OpMaU.HH H3THÖa —  AHHeftHOft Be- 
AnqH H ofi x  h yrAO M  n e p e K o c a  y.

npeHeöperaa TpenneM b mapHnpax noAßecKH, noAyqnM ypaB- 
HeHHe öaAaHca paöoTbi npn nepeMemeHHH KOAeca Ha BeAHHHHy 
d S

T d S ' = P d f + Q d x + M d y , (1 )
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24 ÄBTOMOÖHJIbHaSI npOMbllUJieHHOCTb JVs 7, 1970 r.

r a e  T  —  BepTHKaAbHan cn jia , ÄencrB yrom aa i Ha noABecny (hh- 
caeHHo paBHa BopTHKajibiiOH peaKu,HH MejKAy koaccom  
h Ä o p o ro ö , 3a BbiaeTOM Beca HenaApeccopeHHbix- 
M a c c ).

Ü 3  ypaBHeHHH ( 1 )  MOIKHO nOJiyBHTb 3aBHCHMOCTb M O K ay CII- 
a a M ii ,  A e ftcT B y iom H M H  b  n o A B ecK e ,

d f  d x  d t  
T  =  P  —  + Q  —  +  M  —  . 

d S  d S  d S
( 2 )

Bbipaxceim e ä a h  onpeAeneiiHH j k c c t k o c t h  noABecKii n o jiy a iiM  

ÄinJxjjepeHnifpoBaHHeM ypaBHeiinn ( 2 ) ,  KOTopoe nocAe h c k o t o - 
pbix npeo6pa30BaHHH npiiMeT b h ä

AJ L  _  'J£ L  (4 L V  n  —*  d-Q - (  —
d S  ~  r fS2 +  d f  \ d S  )  +  d S >  +  d x  [ d S

d ? t  d M  ( d  T\2
+  M  + ------- —

d S 2 d t  \ d S

+

(3 )

ypaBHeHHe (3 )  cnpaBea.niBO äah  C A y ia n , KOTAa o6a  KOHua 
npy>KHHbi HMeiOT JKecTKoe KpenAeHiie. E cah  oahh KOHeu npyjK ii-

P iic . 1. C x e M a  TpanenneB H A H O ii n e p e A iie f l  noABecKH  aBTOMO- 
6 h a h  c  p a c n o A o x e i iH e M  npyjKH H bi Ha h h j k h c m  p b m a re :

a —  6 e c m a p H H p H o e  3aKpenjieHHe n p y jK H H b i; 6 — O A H o iu a p H H P H oe  
3aKpcnjieHHe npyjKHHbi; a — AByxinapHnpnoe 3aKpenjieHHe npyjKHHbi

h u  HMeeT mapHHpuoe KpenAeHiie (p n c .  1, 6 ) ,  t o  BCACACTBHe o t - 
cyTcTBHH  H 3 rn 6 a io m e ro  M OM eHTa A l yp aB H eH H e  (3 ) m o j k h o  y n p o -
CTHTb:

d T

d S

< P f  

d S 3

d ? x  dQ_  

d S 2 +  d x

d x

d S
(4 )

d P _

d f  \ d S  j

E c a h  mapHHpHo npHKpenAHioTCH o6a  KOHua npyjKHHbi 
( p h c . 1, e ) ,  t o  ypaBHeHHe npHBOAHTcn k  BHAy, AaHHOMy b  p a -  

ö o T a x  (1 h  2],

’ d f yd T _ _  d ? f _  d P _  

d S  ~  d S 3 +  d f  \ d S  j  ‘
(5 )

CH Abi h  MOMeHTbi, A e ficT B y io m H e  Ha n pyjK H H y, M o ryT  ßbiTb 
oh n caH b i CAeAy iou iH M  o 6 p a3 0 M . C nH TaeM , h t o  Ha n p y jK H H y n oA - 
BecKH n o  Bceft e e  o n o p H o ft  noßepxHOCTH c  hw jkhhm  p u n a ro M  
A e flcT B yiO T  aneM eH TapH bie c h a u , x a p a K T e p  p acn p eA en eK H H  k o t o - 
p w x , b o ö m e M  cAynae, HeH3BecTeH. ZleöcTBHe Bcex sA eM en T ap -
HblX CHA MOJKHO 33M eHHTb OAHOH paBHOAeÖCTByiOm eH CHAOH, B e­
AHHHHa H TOHKa IipHAOJKdlHH KOTOpOH HeH3B6CTHbI. 3 T y  CHAy 
m o jk h o  pa3AO>KHTb Ha A B e co cT aB A H iom H e: CHAy P ,  n ap aA A eA b - 
H y io , h CHAy Q , n ep n eH A H K yA n p H yio  o ch  npyjKHHbi. C h a h  P  h Q  
H3 TOHKH HX AeHCTBHTeAbHOTO npHAOJKCHHH MOJKHO nepeHeCTH 
b TOHKy nepeceneH H H  o c h  npyjKH H bi c  ee  on o p H o ft noßepxH O CTb io, 
ÄOÖaBHB ÄAH COXpaHeHHH paflHOBeCHH MOMeHT A4. TaKH M  o ß p a -  
30M, CHAbl P ,  Q  H MOMCHT A4 33MeHHIOT AeHCTBHe OAHOH cyM - 
MapHOH c h a h .  E c a h  H M eeTca nepTOJK noABecKH , t o  rpatjjHHecKHM 
n ocT poeH H eM  A e rn o  on p eA eA H T b  o c e s y io  AeiJ iopM auH io  n p y jK H ­
Hbi /, ee  n o n e p e n iiy io  A e ([)op M au H io  x  h y r o A  n e p e n o c a  y-

BeAHHHHy CHAbl P  MOJKHO AeTKO OnpeAeAHTb H3 BbipaJKeHHH

_  d p  A G J o f

TAe oc e ß a n  JKecTKOCTb npyjKH H bi;
dP _  

d f

G  —  M OAyAb y n p y ro c T H  B T o p o ro  p o A a ;
Jo —  nOAHpHblfl MOMeHT IIIICpUHH CeHeilHH 

npyjKHHbi;
D  —  cpeAHHH AHaMeTp BHTKa npyjKHHbi; 
n  —  HHCAO paÖOHHX BHTKOB npyjKHHbi.

PaccMOTpHM AaAee MeTOAHKy onpeAeAeHHH bcahhuh

d Q  d M
H3BeCTH O , h t o  n oA H aH  nonepenHan A e^ io p M au H H

npOBOAOKH

Q ,  M ,

d x^ . d t

npyjKH H bi x  h  noAHbiH  y r o A  n e p e n o c a  y  b o 3h h k 3 io t  b pe3ynB Ta- 
Te coB M ecT H oro  a c h c t b h h  nonepeHHoil c h a h  Q  h  MOMeHTa" M .  
ITpHHHMaH yK a3aH H bie Ha c x e * ie  noABecKH  (p n c . 1, a )  H anpaB - 
AefftfH  CHAbl, MOMeHTa H ÄC(j)OpMaUHH 3a TIOAOJKHTeAbHbie, MtlJK- 
HO ycTaHOBHTb, HT-0

x = x , — x 2t (6 )

Y = Y i — Y2. (7 )

TAe X\ H X2 —  Ae(}>OpMaU.HH H3TH6a npyjKHHbi COOTBeTCTBeHHO 
noA B03AeflcTBHeM CHAbi Q  ii MOMeHTa A4;

Y i h y 2 —  yrA O B bie AeiJ)opMau.HH npyjKH H bi cooTB eTC TB em io  
nOÄ B03AeHCTBHeM CHAbl Q  H MOMeHTa M .

M eJ K A y  AeijiopMauHHMH x u  x 2, y i  h y 2, c oah oh  c rop o H b i, h Be- 
AHHHH3MH Q H Af, C APyTOH CTOpOlIbl, MOJKHO ycTaHOBHTb (JiyHK- 
UH O iiaAbH yio CBH3b, ecAH  H cnoA baoB aTb  b  HecKOAbKo n p eo 6 p a 3 0 - 
B3HH0M BHAe iJiopM yAbi, npH BeAeH H bie B p a 6 o T e  [3]:

1,2 n D W Q  

E J X 

_  1,8 n D H Q

EJ x

x =  ■

T2 :

1, 8 n D H M  

E J X 

3,6 n D M  

E J X

S K cn epH M eH T aA bH o fl npoßepK O H  ycTaHOBAeHO, h t o  n o rp e u m o c T b  
onpeAeAeH H H  n o  s t h m  (jjop M yA aM  Ae4>opMau,Hft co cT a B A n eT  2 — ^ / o . '  
3 t o  BnoAH e AonycTH M O  n pn  TexHHnecKHX p a c n e T a x . IToACTaBAHH 
npHBeAeHHbie 3HaneHHH b c a h h h h  non epeH H b ix  h yrA O B b ix  AeiJ iopM a- 
UHH b  ypaB iieH H H  (6 )  h ( 7 )  h  p e iu a n  s t h  ypaBHeHHH c o b m c c t i io , 
nOAyHHM BbipaJKeHHH AAH OnpeAeAeHHH Q  H M  B 3aBHCHMOCTH OT 
BeAHHHHbi x  n y :

1 , 6 7 E J X ( 2 x  —  H t )

D n H 3 ' ’
(8 )

M  =
l , U E J x ( l , 5 x  —  H t )  

D n H
0 )

TAe E  —  M OAyAb y n p y ro c T H  n e p ß o ro  p o A a ;

Jx  —  3K BaTO pH 3AbH bIH  MOMeHT HHep'UHH CeHeHHH npOBOAOKH  

n p 'y x H H u ;
H  —  B b icoT a  npy jK H H bi b  p a ö o n e M  cöctohhhh .

/Iah HeCKOAbKHX n p0 H 3 B 0 A bH 0  BbiÖ paH H blX  nOAOJKeHHH p b iH a ra  

no,AßecKH (b o  BceM  A «a n a 3 0 H e  n epeM em eH H H  K O A e c a ) rpaiJiHHecKH  

CAeAyeT onpeAeAHTb y ,  x  h H .  3aTeM  a ah  K a jk a o to  nOAOJKeHHH 
p b in a ra ,  H c n o A b 3 y a  ^ o p M y A b i  ( 8 )  h ( 9 ) ,  mojkho p a c n e T H U M  nyTeM  
O n p eA eA H T b  BeAHHHHbi Q  H M .

d Q  d M
BeAHHHHbi H -^ -y -  Onpe^teAHIOTCH'"EpatJlHHeCKHM AH (})(})epeH -

n n p o B aH H eM , TaK  K aK  n p eA b iA y m H M H  p a c n e ia M H  y c T a H a B A H o a e r -  

CH rpa<j)HHeCKaH 3aBHCHMOCTb Q  H A l COOTBeTCTBeHHO OT BCAHHHH 

x  h y.

BeAHHHHbi 4L
d S

d 2f  

d S 2

d x

d S

d 2x  

d S 2

d t _

d S

d * t  

d S 3 ’

BXOAHUlHe B BbipaJKeHHH (3 ) —  (5 ), MOJKHO O npeAeAH Tb apaAH TH - 
HeCKH. 0äH 3K 0 3TO CBH33HO C TpyAOeM KHM H IBblHHCACHHHMH. YäOÖ- 
H ee äah  3 toü  neAH  H cnoAb30B aTb  rpacjjo-aH aAH TH H ecKH H  c n oc oß . 
JXna noBbiuieHHH to h h o c th  p a cn eT a  H cn oA b3 yeM  BbiTCKaiomHe H3 
ypaBHeHHH (1 )  3aBHCHMOCTH

d f  T '  d x  T "  d t  T ' "
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rae V , T "  h T " ' —  cooTBeTCTByiomne m bcth  iio j ih o h  BepraKaab- 
h o h  cHJibi T, ypaBHOBeuiKBaiomeH npa ne­
peMemeHHH K oaeca  BBepx c h a h  P, Q h mo-
MeHT M. 

O hcbha 'ho , h to  T = T '+ T " + T ' " .

P accM O Tp iiM  rpacjm necKH H  c n o c o 6  o n p eaeaeH H H  yK a3 an H b ix  b h -
rne BeJiHHHH ä Jih  n oa sec K H , cx e M a  K O Topo ft H 3o6pa>KeHa Ha
pac. 1. ripH H H M aeM , h t o  Ha n o a a e c K y  a eü cT B yeT  OAHa BHemHHH 
cn aa  T, n p H aoa ieH H aH  b  u eH T p e KOHTaKTa KOJieca c  a o p o r o ft .

H a  B ep T H K a jib n y io  CTOHKy n oaß ecK H  (p n c . 1 ) ae ftcTB yiO T  Tpn  
CHJibi: peaKUHH, npnao>KeH H aH  k  K O .iecy  c o  CTopoHbi a o p o r n  T, 
peaKUHH B e p xH e ro  p b in a ra  P B H anpaBJieHHan B a o a b  e r o  och , h 
peaKUHH co  CTopoH bi HHHiHero p b in a ra  P H > K O Topan  a o jo K H a  n p o - 
xoaH Tb n ep e3  TOHKy n epeceneH iiH  jih h h h  aeftcTB iiH  ch ji T ii P g 
(TOHKa e) h u e iiT p  H a p y> K iio ro  m a p im p a  im >K H ero p b in a ra  n o a -  
BecKH (TOHKa E ).  3 a a a B a n c b  npoH3BOJibnoü Bejim iin iO H  peaKUHH 
T, nocKOJibKy b  aaHHOM cJ iynae on p eae jin ioT C H  He aßcoa iO TH bie 
3naneHHH c h ji, a TOJibKO h x  co oT iiom e iiH H , m oh iiio  o n p e a e a H T b  hh-

cjieH H oe 3H anenH e peaKUHH P e h P H , n o c rp o iiB  c h jio b o h  Tpe -

yrojibH H K O 't'K ! '.
H io k h h h  p b in a r n aaß ecK H  n axoan TC H  n o a  B 0 3aeflcTB iieM  c a e a y -  

lom n x  cn a  h  MOMeHTOB: p e a K u im  c o  CTopoHbi c t o h k h  P h , p e a K ­
UHH Ha BHyTpeHHeM  m ap H H p e p b in a ra  P a ( b  TOHKe D ) h  peaKUHH 
co  CTopoHbi npyiKH H bi P , Q h  M . BejiH H H H y c h a h  P  onpeae .iH C M  
n ocxpoeH H eM  c h j io b h x  x p eyroab iiH K O B  O 'K 'C ' a a h  p n a a  n on oace - 
h h h  p b in a roB  n oaß ecK H . 3 t h  n o c T p o e iin n  no3BOAHT HaiiTH  BeaHHH-

d f  T '
Hy —  =  ——  a a h  p a a a  noao jK eH H H  n oaB ecK ii.

dS P

AH ajiorH H HO , 3aaaB aH C b BeaHHHHOH peaKUHH T " , mo>kho o n p e a e -  

aHTb H H caeH H oe 3HaneHHe p ea K u n ii P e h  P H, n ocT p ou B  c h a o b o h  

xp eyroab H H K  0 " t " K "  (p u c . 1 ) .  ä a h  s t o t o  n ocT p oe iiH H  m o t 6bi 
iicnoab30BaTbCH  T p eyro jib H H K  O 't 'K ', h Jiuuib a a a  y a o ö c T B a  pa3- 
MemeHHH c h a o b h x  TpeyroabH H K O B  Ha n e p T e * e  c a e a a H o  HOBoe no- 
CTpoeHHe. C n a y  Q O n peaeaH M  n ocT poeH H eM  c h a o b o t o  T p e y ro a b -  
HHKa 0 " K " C "  (a a h  p n a a  noao>KeHHH p u n a ro B  n oa B e cK H ).

n p H  nOCTpoeHHH CHAOBblX TpeyTOAbHHKOB HaAO yHHTblBaTb, HTO 
cn a a  P  B c e ra a  H an p aB aeH a  B a o a b  o c h  npy>KHHbi, a c n a a  Q  n ep - 

n eH a iiK ya n p H a  k  H eö. PeaK U H H  P a  a c a jK H a  n p o x o a iiT b  n epe3  

ueHTp B H yxp eH H ero  m apH H p a  (TOHKa D  Ha pn c . 1) h TOHKy n ep e - 

ceneHHH a h h h h  a h h c tb h h  c h a  P  h P h (TOHKa « ) ,  a  peaKUHH 

P a —  n ep e3  ueH Tp B i iy ip e im e r o  ‘ m a p H iip a  (TOHKa D ) h TO H Ky 

n epeceneH iiH  a h h h h  aeflcTB U H  c h a  Q h P h (TOHKa q ).
O npeaeaneM , h t o

d T _  J T

dS =  =M
(1 0 )

rae / naeno c h a h  P h oraocH TeabH o och BpameHHH HHJKHero 
pbinara (TOHKa D ).

B pe3yabTaTe s t h x  nocTpoeHHH a o a * H a  fibiTb noayneHa b BHae

TpaijlHKa 3aBHCHMOCTb BeAHHHH
d f d l

■ OT xoaa KO-
d x  

id S  ’ d S  "  d S

Aeca S .  TpaiJiHnecKHM amjxjiepeHUHpoBaHHeM mojkho  noaynHTb Be- 

d 2 /  * d 2x  d 2 1,    H-- ---------
dS2

AHHHH bl
dS2 dS2

n o c a e  noacTaaoBKH Bcex no-

AyneH H bix BeaHHHH b  ypaB H eH H e (3 ) p accn H T b iB aeT ca  acecTKOCTb 
noaßecK H .

n P H oaH om apH H pH O M  h Aßyxu iapH H pH O M  3aKpenaeH H H  n p y * H -  
Hbi o n p e a e a e H u e  »eex K O C T H  yn p om aeT C H . ä a h  stoh  u ea u  mojkho 
H cnoAb30B3Tb (JiopM yAbi (4 )  h ( 5 ) .  M e T o a H K a  on p eaeaeH H H  * e -  
ctkocth  pbina>KHOH TpaneuHeBHAHOH n oaB ecK H  c  A 'Byxu iapH H piib iM  
3 a «p en aeH H eM  y n p y r o r o  saeM eH Ta  n oa p o Ö H o  H3AOJKena b  p a ö o T e  
[2], oaH opb inam H O H  n oaB ecK H  —  b  p a 6 o T e  [4 ].

Ä e c T K O C T b  TpaneuHeBHAHOÖ n oaß ecK H  c  n p y jK H iio fi, y K p e n a e n - ' 
hoh Ha B ep xn eM  p b in a re  (p n c . 2 ) ,  onpeaeaH eTC H  a H a ao rH m io . 
O aH aKO  c a e a y e T  ynuTb iB aTb , h to  b  sto m  c a y n a e  peaxuH H  Ha 
HHÄHeM p u n a r e  P H a e ö c T B y e T  B a o a b  e r o  och (n p o x o a n x  n e p e j  
tohkh E  h D ).  P eaK U H H  Ha BepxH eM  p b in a re  P B n p o x o a n T  n e p e 3 
TOHKy nepeceneH H H  a h h h h  aeficTBH H  c h a  P h ii T (TOHKy e) h Ha- 
py>KHbiü m apH H p B e p xH e ro  p b in a ra  (TOHKa A ).  PeaK U H H  P B h 
P h  onpeaeAH ioTC H  u oc rp oeH H eM  c H a o ß o ro  T p eyroa b H H K a  OtK, a

nonepenHan cnaa Q  h m om ch t M ,  aeflcTByiom He Ha n p y »H H y , —  
KaK h b  npeabiaym eM  cAynae c Hcnoab30BaHHeM $ o p M ya  (8 ) h

d Q  d M
(9 ). AHaaorHHHO onpeaeanioTCH BeAHHHHbi ~ -j—  h  •

K a K  BHAHO 113 CXeMbl n oaß ecK H , II306pa>KeHH0H Ha pn c . 2, CH- 
Abi P  ii Q H e u ea eco o 6 p a 3 H o  o n p e a e a H T b  n o c T p o e im e M  c n a o B o ro  
T p eyroab H H K a . Y a o S H e e  s t o  a e a a T b , paccM O TpeB  paBH O Becue pu- 
n a ra  OTHOCHTeabHO to h k ii  B. B au h h om  c a y n a e  HMeeM

d f  T  1  J H . .  d  T T ’"  r "

' “  l n ’ d S  ~  M  P A 'dS 0 dS P B . l0 dS M  

rae /o, h u m  —  cooTBeTCTBeHHo naenn cha P e , P  h Q othoch- 
TeabHo tohkh BpameHHH BepxHero pbinara (toh­
kii B ).

rf2/  dT- x  d 2 t
3HaneHHH B ea iin m i — — ; h  — , on p e ae aa io T C H  TaK

d S 3 d S 2 d B -

Phc. 2. CxeMa TpaneuneBHAHOH noaßecKH c 
pacnoaojKeH iieM  npy*H H b i Ha B epxn eM  pbinare

xre, KaK ii a a h  noaBecKH, H3o6pa>KeHHOH Ha pnc. 1. BeaHniiiibi P, Q 
h M  HaxoaflTCH H3 Tex * e  ypaßHeHHii, hto  h b npeabiaym eM  cay- 
nae. ä a h  onpeaeaeHHH acecTKOCTii noaßecKH, b 3aBiicnMocTH ot 
KOHCTpy-KUHH KpenaeHHH npy*H H b i, ca ea yeT  BOCnoab30BaTbCH 
(})opMyaaMH (3 ),  (4 ) h (5)^

B pn ae caynaeß  iieo6xoaHM O siiaTb He TOAbKo xapaKTep H3Me- 
HemiH »ecTKOCTH noaßecKH, ho  h HMeTb ee noAHyio xapaKTepn- 
CTiiay, t . e. onpeaeaHTb 3aBHCHMOCTb T ot S. ä a h  noayneiiHH 
nOAHOH XapaKTepHCTHKH noaBecKH MOJKHO B0Cn0Ab30BaTbCH ypaB- 
HeHHeM (2 ). r pai|)HHecKHM antJufiepeHUHpoBaHHeM noayneHHoii xa- 
p aKTepHCTHKH MOJKHO OnpeaeaHTb JKeCTKOCTb nOABeCKH. 3 to t

/ h 2  —  3KcnepHMeHrajibHO nojiyHeHHbie 33Bhchm octh  
COOTBCTCTB6HHO T OT 5  H C  OT Sj 3 H 4 —  Te >Ke 33BH- 
ch m octh , no jiyM eim bie pacneTOM p ea jib n o ft noÄ .«^-- 
kh; 5 h (y —  t c  h<c s tb h ch m o c th , h o  iio jiyneH H Lie pac- 
*ieTOM b npeAnojiO/KenHH; h to  npyn<HH3 iio ä b cck h  «M e - 
CT ÄByxIU3pHHPH0e 33Kpen jieH H e; T  — BepTHK3JlbH35l 
H3rpy3K3 H3 riOABecKy; 5  —  nepeMemeHHe KOJieca;

C  —  XCeCTKOCTb nOÄBGCICH
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c n o c o ö  H c n o ^ b 3 0 B a H  ä a h  p a c q e T a  x a p a K T e p H C T H K H  n o A B e c K H  aß- 
t o m o ö h a h  TA3-21. F la p a jiJ ie j ib H O  na cneunaAbnoM C T eH Ä e  s K c n e -  

p H M eH T a jIb H O  O n p e A e A H A H C b  JKeCTKOCTH nOflJBeCKH 3 T 0 T 0  aB TO M O ­

ÖHAH.

Ha p n c. 3 npH Be^eH bi p e3 y jib T a T b i T eo p eT H q e cK o ro  h sK cn ep n - 
M eH T a jib H oro  onpeAeAeH H H  xapaK TepH CTH KH  n ep eA H e fi noABecKH  
aBTOMOÖHAH TA3-21, KOTOpble nO ÄTBepjK ÄaiO T BblCOKyiO TOHHOCTb 
n p e A n a ra e M o ro  M eT oa a  p a cn eT a .

H 3 J io * e H H y io  M eTOAHKy m o jk h o  H cnonb30B aTb  h a j ih  on p eA e - 
jieH H a »ecT K O C T H  noABecKH  THna «K a qa iom a H C H  C B eqa » (n oA B ec- 
Ka M a K t jie p c o H a ).  B  H a cT o n m ee  BpeMH OHa rnnpoKO npHMeHneTCH 
b K anecTB e n ep eA H eft nouBecKH  j ie r e o B b ix  aBTOMOÖHAeft (oh c . 4 ). 
)KecTKOCTb noABecKH  onpeAeJineTCH  H3 B b ip a *eH H H  (5 ) .  G ooth o- 
m eHHe chji T h P  n o jiy q a io T  H3 chaobm x Tpeyro jibH H K O B  OKt h 
OCt (pnc. 4 ), KO Topbie c tp o h t  b c jie A y io m e M  nopH A K e:

1) npoBOAHTCH jih h h h  K t napaJiJiejibHO H anpaBJieHH io jihhhh  

AeHCTBHH CHAbl T |
2) Ha AHHHH K t B npOH3BOAbHOM MaCIUTaÖe OTKAaAblBaeTCfl Be- 

AHHHHa CHAbl T |
3) H3 TOHKH t npOBOAHTCH AHHHH Ot n ap aA A eA bH O  AHHHH eA 

(TOHKa e o6pa3yeTC H  nepeceneH H eM  o c h  p u n a r a  B D  h BepTH- 
KaAbH ofi o ch  K O A e c a );

4) H3 TOHKH K  npOBOAHTCH AHHHH OK  n ap aA A eA bH O  OCH pblHa- 
r a  DB;

5 ) H3 TOHKH t npOBOAHTCH AHHHH tC nap aA A eA bH O  OCH BOpTH- 
KaAbHOH CTOHKH A D ;

6 ) H3 t o h k h  0  npOBOAHTCH a h h h h , n epnenAH K yAH pH aH  K OCH 
BepTHKaAbHOH c t o h k h  A D  (TOHKa O o öp a3 yeT C H  n epeceneH H ew  
AHHHH Ot H O K ).

BeAHHHHa OCeBOH CHAbl P, O KH M arom eÖ  n py jK H H y, B npHHHTOM 
M a cu iT a ö e  onpeaeA n eT C H  a a h h o h  O Tpe3Ka tC. X ap aK T ep n cT H K y  
noABecKH  h ee w e c T K o e rn  m o jk h o  6e3 3 aTpyA H enn H  onpeAeAH Tb 
n o  H3A0H<eHH0H BblUle MeTOAHKe.
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C n p e A e n e H u e  M H H H M c m b H O  H e o ö x o f l M M o r o  n p o 6 e r a  n p n  H 3 M e p e H H s i x  

n a p a M e T p o B  p e x c H M a  p a ö o T b i  c i b t o m o 6 m j i $ i

B. B. H Y M A K O B
ropbKOBCHHH aBTQ3aBOA

B CO OTBETCTBHH C CO B peM eH H bIM H  TeO pH H M H  A C T 3 A H  a B T O ­

M O Ö H AeH  Hy>KHO paC C H H Tb IB 3Tb  H a  OCHOBe A a H H b lX  O A eÜ C T - 

B H TeA bH b lX  p e iK H M a X  AB H IK eH H H  aB TO M O Ö H Aeft nO  pa3AH H H bIM  

Ä o p o r a M .  B o A b m o e  3 H a n eH H e  s t h  A a H H b ie  h m ch d t ä a h  p a 3 p a ö o T K H  

n p O rp a M M  C TeH A O B b lX  H (J lO pCH pO BaH H blX  AO pO JKH blX  H C nblTaH H ft. 

r ia p a M e T p b i  C K o p o c T H o r o  h  H a r p y 3 o q H o r o  p « k h m o b  p a ö o T b i  

TpaHCM HCCHH aBTO M O Ö H AH  A A H  OÄH O ft H TOH * e  ÄO pO TH  H OAHOTO 

H TOTO >Ke B O Ä H TeA H  H3M eHHIOTCH B ÄO BO AbH O  U IH pO KH X  n p e A e -  

n a x ,  n o s T O M y  T p e ö y e T C H  b  K a * A O M  k o h k p c t h o m  C A y n a e  y c r a H a B -  

A H B B Tb  K H K y iO -TO  M H H H M aAbH O  H eO Ö X O Ä H M yiO  n p O A O A JK H T eA b - 

H o c T b  A o p o iK H b ix  H C nb lTaH H ft, h t o ö m  n o A y H H T b  c  o n p e A e A C H H o fi  

C T en e ilb lO  TOHHOCTH A a H H b ie  0  BepO H TH O C TH blX  CBOÖCTBaX H 3M e- 

p n e M b ix  n a p a M e T p o B .

B o n p o c  0  M H H H M aAbH O  H eO Ö XO ÄH M O ft A A H TeA bH O C TH  HCnbIT3HHH 

p a c c M a T p H B a A C H  m h o th m h  a B T o p a M H , O Ä H a K o  ä o  c h x  n o p  e r o  

H eA b3H  CH H TaTb  O K O H H aTeAbH O  p e iU eH H b lM . H e K O T O p b le  M eTO - 

A h k h  ( 1 ]  A a io T  p e m e H H e  T O A b K o  ä a h  o a h o t o  K a K o r o - T o  n a p a M e T -  

p a ,  a c o r A a c H O  A p y r H M  [2] ä a h  o n p e A e A e H H H  M H H H M aAbH O  H e o ö -  

x o ä h m o ö  npoA O A JK H TeA bH O C TH  H C nb lTaH H ft H e o ö x o A H M o  n p o B e A e -  

H iie  p a ö o T ,  n o  T p y A o eM K O C T H  c p a B H H B a e M b ix  c  ch m h m h  n c n b iT a -  

h h h m h . T a K ,  n o  M eT O A H K e, p a 3 p a ö o T a H H o ft  b  H ayn H O -H C C A eA O B a - 

reA b C K O M  H H C TH TyTe aB T O M O Ö H A b H oro  T p a H c n o p T a  O. B. C o k o a o -  

BblM , H a  OÄH O ft H TOÜ >Ke Ä O p O T e  npO BO AH TCH  H eCKO AbKO  CepHÜ 

S K C n ep H M eH T a A b H b lX  3 a e3 A O B  pa3A H H H O ft npO AO AJK H TeAbH O C TH , 

BO B p eM H  K O T o p b ix  H 3M epH eTC H  ÄH CH epCH H  H 3 yH a eM b IX  n a p a M e T ­

p oB . n o  A a H H b iM , n o A y q e H H b iM  o  n a p a M e T p e  c M aKCH M aAbH O H  

H3M eHHHBOCTbIO , O n p eA eA H C T C H  npO ÄOAJK 'HTeAb'HOCTb H KOAHHeCT- 

b o  3 a e 3 A O B , o ö e c i ie n H B a io m H x  3 a A a H H y io  C T en eH b  t o h h o c t h  npH  

M H H H M aAbH O M  c y M M a p H O M  n p o ö e r e .  3 t o t  m c t o ä  A a e T  a o c t 3 t o h -

HO TOHHbie H ÄOCTOBepHbie AaHHbie, 0AH3K0 OH CAHUIKOM TpyAO- 
eMOK ä a h  n0BCeAH6BH0H paÖOTbl.

P a 3 p a ö o T a H  y n p o in e H H b if t  m c t o ä ,  K O T o p b ift  A a e T  b o 3 m o * h o c t i ,  

C H eKO TO pbIM  n p H Ö A H IK eH H eM , HO Ö H C TpO  O n p e A e A H T b  M H H H M aAb­

HO H e o ö x o A H M y io  npoA O A H C H TeA bH O C Tb  H C nb lTaH H ft H a  o n p e A e A e H -  

H o ft A o p o r e .

n PH p a 3 p a ö o T K e  M eT O A a  h c x o ä h m  H3 n p e A n o c b iA K H , h t o  o ä h h m  

H3 OCHOBHblX npOHeCCOB, X a p a K T e p iI3 y iO IH H X  ycA O B H H  ABHJKeilHH, 

M a p m p y T  H H aB bIK H  B O Ä H TeA H , HBAHeTCH  H 3M eH CH H e CKOpOCTH 

aBTO M O Ö H AH . npaBOMOHHOCTb TaKO TO  Ä O n y m eH H H  a a h  ÖOAb- 

UIHHCTBa BHÄOB AOpOT n O Ä T B e p iK A a iO T  HCCAeAO BaH H H  JI. C. n PH- 
x o A b K o  {3], K O T o p b ift  n o K a 3 a A ,  h t o  M e * A y  pa3A H H H b iM H  x a p a K -  

T epH C TH K 3M H  p a Ö O T b l aBTOM OÖHAH C ym e C T B y iO T  ÄO BO AbH O  Tec- 

H b ie K O ppeA H H H O H H b ie  CBH3H. C A e Ä O B 3 T e A b H O , aH aA O TH H H b ie  CBH- 

3h  AOAHCHbi c y m e c T B O B a T b  h  M e n iÄ y  x a p a K T e p a M H  n p oTeK aH H H  

C3M HX npOHeCCOB, B HaCTHOCTH M e iK A y  HX H 3»eH *tH BO CTblO . 

n o s T O M y ,  o n p e A e A H B  M H H H M aAbH O  H e o ö x o A H M b if t  n p o ö e r  a a h  

H3yHeHHH H 3M eH eH H H  CKOpOCTH ÄB H IK eH H H , M O W H O  H a OCHOBaHHH 

3 K C n ep H M eH T 3 A b H b IX  A a H H b lX  n e p e Ü T H  H K  M H H H M aAbH O  HeOÖXO- 

AH M O M y n p o ö e r y  a a h  ou eH K H  n p o H H x  n a p a M e T p o B  p a ö o T b i  aBTO- 

m o ö h a h .  T a n a n  n p e u n o c b iA K a  H e  HBAHeTCH  t o h h o ü ,  h o ,  K a K  n oK a- 

3BAH  n p o B e A e H H b ie  B K cn ep H M eH T b i, b  ö oA b iH H H C T B e  cA y n a e ß  

(n c K A io H a H  ABH H <eH H e n o  n e c K y )  n p H B O A H T  k  y A O B A e T B o p n T e A b -  

HblM C npaK TH H eC K O ft TOHKH 3peH H H  p e 3 y A b T a T 8 M .

1 -Ic x o A H b ie  A a H H b ie  a a h  p a 3 p a ö o T K H  n p n ö A H J K e n H o ro  M eT O ja  

n o A y q e H b i H a  o cH O B e  H 3yqeH H H  H 3M eH eH H H  c k o p o c t h  ä b t ik c h u h  

r p y 3 0 B b ix  aB TO M O Ö H A eft TA3 H a  p a 3 H b ix  A O p o r a x .  n p n  s to m  

cA e A a H O  B T o p o e  AonymeHne, h t o  n p o u e c c  H 3M eH eH H H  c k o p o c t h  

AßHJKeHHH aBTOM OÖHAH n o  A o p o r e ,  o Ö A a A a io iu e f t  H eK O T op b iM  n oc-
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TOHHCTBOM xapaK TepH C TH K Ha B ee il npOTHJKeHHOCTH H3MepeHHH, 
HBAHeTCH CTaUHOHapHblM. 3 t 0 T3K>Ke He CO'BCeM TOHHO, HO ÄO- 
nycTHMO ä j ih  npaKTH necKH X u en e fl.

Ä j ih  xapaK TepH CTH KH  CTauHOHapHbix n p ou ec coB  »on o jib 3 y ioT C H  
TpH OCHOBHbie BepOHTHOCTHbie XapaKTepHCTHKH —  MaTeMaTHHeC- 

Koe OHiHflaHHe m v , Ancnep cH H  h KoppeAHUHOHHan (JiyHK-

HHH R v ( x ) .

K op p e jin u H O H H an  (JiyHKUHH

T

R v (* )  =  - j § ° v V'>v0V  +  x) d i ’ W

n ,m

rue T e K y m e e  3H aqeH iie  BpeM eHH; 
oßmee BpeMH HcnbiTaHHH,

v ( t ) = < v ( t ) — m v —  H cc jieÄ yeM b ift u eH TpH pO B am ib ifl c jiyqa ftH b iH  
n p o u e c c ;

T —  HHTepBaji KoppejiHUHH, t . e. c ä b h t  no BpeMe­
HH (jiHKCHpyeMbix npn aKcnepHM em e Tonen.

3 t h  xapaK TepH CTH KH  onpeuejiH JiH Cb h c x o ä h  H3 n p e u n o jia ra e -  
M oii aproÄHHHOCTH n p o u e c c a . n p e a n o j ia r a j io c b ,  h to  K a x u a n  o t -  
n e jibH an  pea jiH 3auH H  cA yn aH H ofi (JiyHKUHH v = f ( i t )  AOCTaTOHHofl 
npOÄOJIJKHTeJIbHOCTH MOJKeT 33M eHHTb npH oßpaß O TK e MHOJKeCTBO 
peajiH 3auH H  t o h  JKe o ß m e fl npoAoniKH TeAbH O CTH . 0 6  sproA H H - 
h o c th  H 3 yu a eM oro  n p o u e c c a  cB H ueTejibC TByeT b h ä  KoppeAHUHOH- 
h h x  (JiyHKUHH, eO Ä yu eH H b ix  n pn  o o p a 6 o T K e  p e3 y jib T aT 0 B  S K cnepu - 
MeHTOB. H 3M eH eH H e c k o p o c th  ÄBHJKeHHH (JiHKCHpOBanocb n p u  no- 
m oiuh c a M o n H in y m e ro  BOÄbTM eTpa h T a x o r e H e p a T o p a , BCTpoeH- 
h o to  B npHBOÄ cnH ÄO M eTpa. M a T eM aT H u ecK a n  o ß p a fio T K a  p e3 yA b - 
TaTOB c u e a a H a  Ha 3 B M  «M h h c k - 2 2 » .

Ha pnc. 1 n oK a3aH bi KoppeAHUHOHHbie (JiyHKUHH H3MeHeHHH 
OKOpOCTH ÄBHJKeHHH aBTOMOfiHAH TA3-53A n pu  ÄBHJKeHHH n o  ac- 
^laÄbTHpOBaHHOM y n io c c e  ro p b K H fl— A p 3 a M a c  (KpHBaH 1)  h  n o  
pa3ÄHHHbiM y jin u a M  (K pH B an  2 )  r. T o p b K o ro . ä j i h  yÄOÖCTBa 
cpaBHeHHH Ha p n cyH K e  np iiB eÄ eH b i H opM H poBaH H bie K oppeA H - 
UHO-HHbie (JiyHKUHH:

R v  ( t )
- ( Ä  = (2 )

KoppeÄHUHOiiHaH (JiyHKUHH pV t (x ) npn yBeÄHueHHH x  CTpe- 

MHTCH K HyAIO, B TO BpeMH KaK (x )  npH yBeÄHHeHHH t

CTpeMHTCH K KaKOMy-TO nOAOJKHTeAbHOMy 3HaHeHHI0 HÄH yßbl- 
BaeT oueHb MeAneHHO. 3 t o  noATBepjKAaeT OÄHopOÄHOCTb (JiyHK­
UHH Ul = f ( t )  H HeOÄHOpOÄHOCTb (JiyHKUHH v 2 = f ( ^ ) ,  KOTOpaH 
cocTaBÄneTCH H3 SAeMeHTapHbix npoueccoB (ABHJKeHHe no yAH- 
UaM C pa3JlHHH0Ö HHTeHCHBHOCTblO ÄBHJKeHHH H pe3K0 OTAHHaiO- 
IUBMHCH epeÄHHMH CKOpOCTHMH). B  ßOJIblUHHCTBe CAyHaeB UpH 
SKcnepHMeHTax nonyneHbi KoppejiHUHOHHbie (JiyHKUHH nepBoro 
THna. M s  SToro CÄeuyeT npaBOMOHHOCTb ÄonymeHHH to to , h to  
npouecc H3MeHeHHH c k o p o c th  ÄBH*eHHH 3 btom o 6h äh  no onpeue- 
jieHHoft Ä op o re  h b äh c tch  CTauHonapHbiM aproAHnecKHM cnynafl- 
HbiM npoueccoM ; HeoßxoAHMOCTb OTßopa MapmpyTOB npn Hcnbi­
TaHHHX, pa3ÖHBKH HX no OTHOCHTeAbHO OÄHOpOÄHbIM ÄOpOraM.

H cXO ÄH  H3 aprOÄHHHOCTH n p ou ec coB , H3MepeHHH OCymeCTBÄH- 
jiHCb He b BHÄe HapaiUHBaHHH O TÄeÄbH bix 3ae3Ä 0B  o n p eu e^ eH H o fl 
npOTHJKeHHOCTH, a HenpepblBHOH 3 an »C b I0 , ÄAHTeAbHOCTb KOTO- 
p o fl cooTBeTCTBO BaÄa H aH eceH H io o k o a o  4000 T on en  n pn  HHTep- 
Bane 4— 6 een b 3 3 b h c h m o c th  o t  x a p a K T e p a  ÄBHJKeHHH. B pe- 
3yÄb TaTe npOAOAJKHTeAbHOCTb H3MepeHHH ÄOXOÄHÄa ä o  6,7 H 
(n p oß er ä o  500 k m ) .

ü o en e  M aTeM aTH H ecKofl o ß p a ß o r e n  pe3ynbTaTO B  Ha 3 B M  
no (JropM yjiaM  (1 )  h  (2 )  n oA yn eH b i oueHKH KOppeAHUHOHHOH h 
HOpMHpOBaH'HOH KOppejlHUHOHHOH (JiyHKUHH npOUeCCOB H3MeHeHHH 
CKOpOCTH ÄBHiKeHHH Ha BblßpaHHblX M ap U lpyTaX . H x  M aTeM aTH- 
u ecK oe  o iKH ÄaH H e c o ß n a Ä a e T  c oueHHBaeM biM H BeAHHHHaM «. 
ToHHOCTb oueHOK u eA eco o ß p a 3 H o  xap aK T ep H 3 0 B aT b  h x  AHCnep- 
CHeft HÄH CpeÄHeKBaÄpaTHHHbIMH OTKÄOHeHHHMH. ÄHOnepCHH o u e ­
HOK BbipaiKaeTCH BecbM a c a o j k h h m h  (JiopM yÄaM H, H en ocpeu cTB eH - 
HOe HCn0Äb30B3HHe KOTOpblX TpyÄOeM KO A a iK e  npH  MalUHHHOM 
aHaÄH3e. O uH aKO  b  pH Äe p a ß o T  [4 ] noKa3aH O , h t o  ßonbuiHHCTBO 
BCTpenaiomHXCH b  npaKTH Ke KoppeÄHUHOHHbix (JiyHKUHfl MOJKeT 
ßbiTb C A0CT3T0HH0H ÄÄH np 3KTHHeCKHX U en e fl TOHHOCTblO 
annpOKCHMHpOBaHO BbipajKeHHHMH

?v  ( t )  =  e (3 )

P o ( x )  =  e  a cosßx. (4)

n p oß eÄ eH H b ie  sKcnepnM eH Tb i noK a3aÄ H , h t o  K oppennu H O H H u e 
4iyHKUHH n p o u e c c a  H3MeHeHHH CKOpOCTH ÄBHiKeHHH TaKJKe C ÄOC- 
raTOHHoft cT e n e iib io  t o h h o c t h  annpoKCHM HpyioTCH BbipaiKeHHH- 
MH (3 )  H ( 4 ) ,  npHHeM B ßOAblUIIHCTBe CAyHaöB BHOÄHe ÄOCTa- 
to h h o  BbipaJKeHHH ( 3 ) ,  TaK  KaK yn eT  rapM OHHHecKoft cocTaB Ä H io - 
u ieft A aB an  yTOHHeHHe, He n peB b m ia iom .ee  6 %  cpeÄH eK BaÄpaTH H -
H oro  OTKAOHeHHH OUeHKH. Ha pHC. 1 niTpHXOBOH ÄHHHeÖ HOKa- 
saH a annpoKCHM auHH (JiyHKUHH PWi ( t )  n o  Bb ipam eH H io  (3 ) .  

H 3 ^lOpMbl KpHBblX HCHO, HTO FapMOHHHeCKaH COCTaBAHKILUaH 
ne HMeeT 3Ä ecb  ß on b rn o ro  3HaneHHH.

H c x o ä h  H3 TaK o ft annpoKCHM auHH, aBTopaM H  p a ß oT b i (4J npn- 
BOAHTCH BbipaJKeHHH ÄÄH ÄHCnepCHH B 33BHCHM0CTH OT BpeMeHH 
H3MepeHHH H H3 HHX BbüBOAHTCH (JlOpMyÄbl ÄÄH O npeAeAeHHH MH- 
HHMaAbHO HeoßxOÄ'HMOTO BpeMeHH H3MepeHHH B 33BHCHMOCTH OT 
3aA aB aeM o ft BeAHHHHbi Ancnep cH H  o t k a o h 6h h h  oueHKH. ä a h  n o- 
Ka3aHHbIX A ß y x  BHÄOB annpoKCHM auHH KOppeAHUHOHHOH (JiyHKUHH 
9t h  BbipaJKeHHH c A eA y io m H e :

2
(5 )^m ln  ^

T̂ min ^
1

a O [P x / W ]

(6 )
D  l?v  ( t ) ]  L *  ‘ « 2 +  I

H c x o ä h  H3 t o t o , h t o  BbipaJKeHHH (5 )  h  (6 )  AeftcTBHTeAbHbi 
He TOAbKO ÄAH oueHKH ÄHCnepCHH KOppeAHUHOHHOH (JiyHKUHH, HO 

h ä a h  oueHKH Ancnep cH H  M aTeM aT H necK oro  o j k h ä 3H h h  (cp e A H e fl 
CKOpOCTH ÄBHJKeHHH), MHHHMaAbHO HeoßxOÄHM blH n p o ß e r

= 7  minUc (7 )

K a K  BbIHCHHAOCb npH SKCnepHMCHTaX, 3TH (JlOpMyÄbl AaiOT 
anoAH e yAO B AeTBopH TeAbH bie p e3 yA bTaTb i. Ha npoceAO H H oft, a c - 
(JiaAbTHpoBaHHOH h  ropO ÄCK oft A o p o r a x  ßbiAH nap aA A eA bH O  cu e- 
naHbi onpeAeAeH H H  MHHHMaAbHO H eo ß x o A H M oro  n p o ß e ra  n o  Me- 
TOÄy HayHHO-HCCAeAOBaTeAbCKOro HHCTHTyTa aiBTOMOßHAbHOrO 
T p a n cn op T a  i[2J. n oA yu H A O C b AOCTaTOHHO x o p o m e e  coB naueH H e 
peayAbTaTO B . P a c x o jK A e H H e  c o c t 3 b h a o  COOTBeTCTBeHHO 27, 36 
h 9 % . n p a K T H n ecK a n  n p oB ep n a  o cym ecT B A H A a cb  b  y c a o b h h x  
3HMHeft ropoA C K O ii e3Äbi, K o ru a  H 3-3a  cH eron aA O B  h  H e p e ryA n p -  
HOH OHHCTKH yAHU CAeAOBaAO 0JKHÄ3Tb MaKCHMaAbHOTO pa3ßpOCa
b cpeAH H X c k o p o c th x  ÄBHJKeHHH. n y T e M  OTÄOAbHbix 3ae3AOB n p o - 
THJKeHHocTbio 33 k m  n o  oAH O M y h TOM y JKe M a p m p y T y  H aßpaH  
n p oß e r , b 6  pa3 npeBb im arom H Ö  HaflAeHHbiH  H3 BbipaJKeHHH (5 )  
H (7 )  S m in , paBH bifi 196 km.  O m u ß K a  b onpeAeAeH H H  cp eA H e ft 
c k o p o c th  3a n p o ß e r  5 min no oTH om eH H io  k  o ß m e ß  cp eu H eß  c k o ­
p o c th ,  A a iK e  b caM bie  H eßAaronpH H TH b ie n ep n oA b i n o roA b i 
He n p eB b im aA a  6 ,5 %  n pn  3 aA a iiH 0 ß  cpeAH eK B aA paTH U H ofl no- 
rpemHOCTH 5 % -  Tauoe oTKAOHeHHe AouycTH M O . A H aAorH H H an  
n p oB ep n a , Bb inoAHeHHan b y c a o b h h x  rpyH TO B bix  A o p o r  b c y x o e  
BpeMH ro A a , A a A a  n orp em H ocT H  M eH bm e p a c u e ra b ix .

A H a A o rH H H a H  n p o B e p n a  B b in o A H H A a c b  h  oT H O C H T eA b H o  A p y r n x  

n a p a M e r p o B  A B H m eH H H  aB T O M oß H A H . O K a 3 a A o c b ,  h t o  n o r p e m -  

h o c th  n p n  o n p e A e A e H H H  m h o h ix  h3 n a p a M e T p o B  3 H a n H T eA b H o  

n p e B b im a iO T  n o r p e m n o c T H  b  o n p e A e A e H H H  c p e A H e f l  c k o p o c t h  Ä B H ­

JKeHHH. ä a h  o n p e A e A e H H H  C Ten eH H  cHHJKeHHH t o h h o c t h  H a p a 3 -  

AHHHblX  B H A a X  Ä O p O r  6  b l AH  H 3 M ep eH b I p a 3 ß p O C b I 3‘H aH eH H fl H 3 M e- 

p n e M b ix  n a p a M e T p o B .  O ß m n f l  n p o ß e r  y C T a H a B A H B a A c n  paB H b iM  

S rn in  H p a 3 fiH B a n C H  H a  7 — 10 O T A e A b llb lX  3 a e3 Ä O B . K c k  H JEeCT- 

HO ,[5], n p H  O ÄHH3KOBOM  KO AH H eC TB e SK C n epH M eH TO B  C OA’H HaKO- 

BOH BepOHTHOCTbKJ MOJKHO y T B e p H IÄ a T b ,  HTO BeAH H H H a Ä O B ep H - 

T e A b H o r o  H H T e p B a A a , a c A e A O B a T en b H O , B 0 3M 0JK H 0 fi o m n ß K H  ä a h  
c p e A H e r o  3H au eH H H  n a p a M e T p a  ß y A e T  n p o n o p u n o H a A b H a  e r o
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CpeÄHeKBaÄpaTimHOMy OTKJIOHeHHIO. B OTHOCHTeabHblX BejlHMH- 
nax ouiHÖKa ö y a e T  nponopunoHaabHa K03(j>(j>HUHeHTy BapnauHH, 
t . e. cpeÄHeKBaapaTHMHOMy OTKaoHeHHio, oTHeceiiHOMy k cpea- 
HeMy 3HaueHHio napaMerpa.

K oscju jiH U H eH Tu BapnauH H  o n p e a e a a n n c b  Ha BocbM H B H nax 
a o p o r :  acc}>ajibTHpOBaHHOH Ha paB H iu iH o fi ii n ep eceu eH H o fi M ecr- 
h o c th  3hm oh  h aeTOM , rpyHTOBOß Ha paBHHHHoft h n ep eceu eH H ofi 
MectHOCTH aeTOM , r o p o a c K H e  a o p o r u  3hm oh  h aeTOM . T a K * e  
iiccaeaoBaa-H Cb n a p a M e T p u : c p e a u H e  c k o p o c th  a B H *e H H a  Ha o t -  
a ea b H b ix  n e p e a a u a x , k o h h u c c tb o  n ep eK a io u eH iifi n e p e a a a , n p o - 
ueH TH oe o ra o m e H H e  n p o ö e r a  Ha O TaeubH bix n e p e a a u a x  k o ö m e M y  
n p o ö e r y ,  K oanu ecTB O  TopMOJKeHHfi h BUKaioueHHH cu en a e iiH a , 
cpeaH H H  n yT b  h BpeMH TopM oaceH H a. O K a 3 a a o c b , u t o  aaa ö o a b -  
uiHHCTBa n ap aM eT p o B  KoscjnjjHHueHT B ap n au n n , a ca e a o ß a T e a b H o , 
n B ep oH T iiaa  o in n ö K a  b ou eH K e c p e a H e ro  3HaueHHa n ap aM eT p a  
b 2— 4,5 p a 3 a  (b  o c h o b iio m  b 2— 3 p a 3 a ) n p eB b iu ia eT  kosiJuJih- 
u nenT  B a p n a u n n  a a n  c p e a n e n  c k o p o c th  u b iu k ch u h . H c x o a a  113 

3 T o ro , a a a  o n p e a e a e m iH  5 mm n o  n p o u e c c y  ii3M eH eiiu a  c k o p o c th  
aßn>KCHHH B b iöp a n a  cp ean o K B a a p a T H u n aH  n o rp e iu n o c T b  5%. 
r ip n  3 to m  a a n  öoabiU H H CTßa a p y r u x  n ap aM eT p oB  n o rp e iu n o c T b  
He ö y a e T  n p eB b im aT b  p eK O M eiia oB aH iioß  M H oriiM ii aBTOpaM H 
B ean u m ib i 15% {2] n T o a b K o  b O TaeabH b ix  c a y u a a x  ö y a e T  a o x o -  
a iiT b  a o  20— 25% , h to  aon ycTH M O  a a a  n paK TH u ecK nx  u ea e fi. 
H cK a rou eH n e  co-eraBHT öoabiuHHCTBO n a p a M e rp o B , O TH O caiunxca 
k p e a u o  npnM eH aeM biM  Ha x o p o u in x  a o p o r a x  hh3u ihm  n ep ea a u aM , 
n Bce n a p a M e T p u  n p n  H 3M epeH n ax  Ha paBHHHHbix a B T o c T p a a a x , 
r a e  n ep ea a u H  n ep en a ioH a iO T ca  npaK TnuecK H  T o a b K o  n pn  c a y u a fi-  
Hbix T p o ra H H a x  c M ecTa, a T opM onreH n a  BecbM a p ea u n . KoscJhJjh- 
uneH Tbi B a p n a u n n  aaa s t h x  n ap aM eT p oB  H H oraa  b 15— 18 pa3 
ö o a b iu e  KosijuJiHUHeHTa B a p n a u n n  c p e a H e fi c k o p o c th .  ü o s T O M y  
h to ö m  aocTaTOHHO H aaeJKH o oueH H Tb n a p a M e T p u , O TH oca iu u eca  
k p e a u o  n p o n c x o a a iu H M  n p ou ec ca M , n oa yu eH H u e  H3 B u paa ieH H H  
(5 ) —  (7 ) 3HaueHHH 5 mm H eo öx o an M O  yBeunHHTb b 3— 5 pa3. 
T a u , aaa aBTO C Tpaa n pn  oueH K e B cex  n ap aM eT p oB  H e o öx o a H M o  
yB ea n u eH n e  n p o ö e r a  b  5 p a3 , a aaa n ap aM eT p oB , o th o c h iu h x c h  
k o  B T op on  n e p e a a u e  b K op oÖ K e n e p e a a a  Ha o ö u u h o m  actjiaabTH - 
poßaHHOM  rn occe , aocTaTOHHO T p e xK p a T H oe  yB ea n a eH n e  n p o ö e ra .

f lp o B e a e H H a a  n paK TH u ecK aa  n p oB ep u a  TeM * e  c n o c o ö o M , Kau 
n a a a  cp eu H en  ckopocth, n o K a 3 a a a , hto O TKaoH eH ne ot c p e a n e r o  
3 H aaeH na öoabiUHHCTBa n e p e a n c a e H iib ix  n ap aM eT p oB  3a n p o - 
6 e r  5min ot o ö m e r o  c p e a H e ro  3H aaeH na He n p eB b iin a a o  15%. 
H c K a io a e H n e  c o c T a ß n a o  K oanaecT B O  BK aioH ennn  n ep B on  n B T opon  
n e p e a a a  n O THom eHHe n p o ö e r a  Ha sthx n e p e a a a a x  k o ö m e M y  
n p o ö e r y .  3 a e c b  b  H e ß a a ro n p n a ra b ie  n e p n o a u  OTKaoH eH na a o x o -  
a n a n  a o  36%, hto n oa T B ep > K a a eT  H eoöxoau M O C Tb  yB ea n a eH n a  
n p o ö e r a  a a a  H 3yaeH na p e a u o  r ip o n c x o a a iu n x  n p ou ec coB .

B ce  nepeancaeHHbie aaHHbie OTHOcnancb b ochobhom  k  napa- 
MeTpaM CKopocTiioro pescHMa paöoTbi aBTOMoßnaa, oaHano no- 
ayaeuHbie aaHHbie o MHHHMaabHo H eoöxoanM ofi aanTeabHocTii 
HcnbiTaHHH mojkho  pacnpocTpaHHTb n Ha napaM eTpu Harpy3oa- 
hoto p e *H M a  paÖOTu TpaHCMnccnn. M ccaeaoBaHHa, npoßeaeHHue 
Ha aBTOMOÖnaax TA3-53A  h TA3-66, noaTBepanan, hto  bo Bpe­
MH nepexonHbix p o k h m o b  h ocoöchho  npn TporaHHH c MecTa 
h nepeKmoaeHHHX nepeaaa  b TpaiiCMnccnn B03HHKaioT öoabinne 
neperpy3KH, Bbi3biBaiomHe p a a  cneunt[)HHecKHx HencnpaBHOCTen 
aeTaaen  aBTOMOÖnaa. TaKHM oßpa30M, npn H3yaeHnn Harpy30u- 
Horo p e *H M a  TpaHCMHCCHH Heab3a orpaHHHHBaTbCa HeöoabiUHMH 
npoßeraMH, KaK sto  npeaaaraiO T HeKOTOpue aBTopu, a H eoöxo- 
anMO noayaHTb 3iiaaHTeabHue aaHHbie o  nHKOBbix Harpy3Kax, 
HTO B03M0JKH0 TOUbKO npH UOCTaTOUHOM KOHHHeCTBe TporaHHH 
c MecTa h nepeKmoaeHHH nepeaaa  3a BpeMa HcnbiTaHHH. T loay - 
aeHHue MHHHMaabiio HeoöxoaHM bie np oöeru  a a ioT  aocraTo iiH u e 
aaHHbie o  KoanaecTBe nepeKaroueHnfi nepeaaa  h TporaHHH c Mec- 
ra. HanpHM ep, KoanuecTBo TporaHHH c MecTa 3a n p oöer 5mm, 
no uaHHUM ncnuTaHHH TÄ3-53A, KoaeÖaeTCa b n p ea ea ax  20—  
100, a ko .thhcctbo  BKJnoaeiiHH TpeTbeft nepeaaaH  50— 300 (a a H ­
Hbie npHBeaeHbi c yaeTOM H eoöxoaH M oro yBeaHaeiiHa 5mm npn 
H3yueHHH p eax o  npoH cxoaa iun x n p ou eccoB ). •

O n n caH H U H  c n o c o ö  on p eaeaeH H H  MHHHMaabHo n e o ö x o a iiM o f i  
a a iiT ea b H o cT H  HcnbiTaHHH a a e T  ya o B a e T B o p H T e a b iiu e  a a a  npaKTH- 
aecKH X u e a e fi p e3 ya b T a T b i, o a H a x o  oh  BecbM a T p yaoeM O K . H e o ö -  
x oa H M a  c n e u n a a b H a a  a n n a p a T y p a  a a a  3anncH  H3MeHeHna ck o - 
p o c m  asHJKeHHa, n p n a e M . B c ae ac T B iie  M exaHH3auHH oöpaöO TK H  
p e3 yabTaTO B  k  s t o h  a n n a p a r y p e  npeaB H B aa ioTC H  B u co K n e  Tpe- 
6 o b 3 h h h , a a a a  p y a n o ft  o ß p a ß o T K ii 3 an n cn  n e o S x o a iiM o  ß o a b m o e  
BpeMH.

F loa n y io  xapaKTepucTHKy ca ya a i’it io ro  npouecca aa ioT  Koppcaa- 
UHomiaa tfiyuKuna, au cn ep ciia  h MaTeMaTHaecuoe oacnaaHHe. 
f la a  npn6aH>KeHHoro onpeaeaeHHH MHHHMaabHo H eoöxoanM oft 
aaHTeabiiocTH  ncnuTaHHH aocTaTOHHO npn6an>KeHHo oxapaKTe-

pH30BaTb cayaaftHbiH npouecc H3MeHeHHa ck op o cth  aBiuKemia 
aBTOMOÖnaa ero H3MeHHHBOCTbio. JXjiü oueHKH cTeneHii h3mch- 
hhbocth  npouecca BBoaHM noHame K03^u|)HUHeHTa HepaBHOMep- 
h octh  uBHJKeHHa K H , npeacTaßaaiomero coöofl cyMMapHyio Be- 
aiiaHHy H3MeHeHna ck op o cth  aBTOMOÖnaa, OTHeceHHyio k l k m  
ero npoöera:

Ä a a  onpeaeaeHHH 3Toro Kos^^unaeHTa m o>kho  ncnoab30BaTb 
aBTOMeTpu. B aaHHoft paöoTe Hcnoab30Baaca aBTOMeTp «Tec- 
thc » ,  Ha aeHTe KOToporo 3anHCbiBaeTca H3MeHeHne ckopocth  
aBHuceHHa b BHae aoMaHofi aiiHHH [6], HpH oöpaöoTKe aeHTbi 
3anHCbiBaaHCb cxopocTH Haaaaa h KOHua Kau<aoro pa3roHa aBTO- 
MOÖnaa, noacanTUBaancb BeanaiiHbi Ka>xaoro pa3Maxa ii3Mene- 
mia CKopocTii, pe3yabTaTbi cyMMiipoßaaiicb h noayaenHan cyMMa 
aeanaacb Ha npoöer aBTOMOÖnaa, onpeaeaaeMUÖ no cnnaoMeTpy 
naii no aBTOMeTpy. B snay BecbMa Meauoro MacuiTaöa 3anncn 
npn oöpaöoTKe npeiieöperaan KoaeßamiaMii c k o po c th  aBiiuieiiHa 
c pa3MaxoM MeHee 4  km/h, ho  3to  He Biiecao cyiuecTBeHiiux 
nonDeuiHocTeß b KOHeanufl pe3yabTaT.

A a a  BbiaBaemia 3aBHCHMOCTii M e *a y  MHHHMaabHo Heoöxoau- 
Moft npoaoa*HTeabHocTbio ncnuTaHiiß h KosijuJiHUHeHTOM iiepaB- 
noMepnocTH ck op octh  aßH>KeHHH öuao caeaaHo 23 H3MepeHna 
npoöera Ha pa3aHUHbix aoporax TopbKOBCKofi oöaacTH, coraacHo 
onncaHHofl MeToanKe. OaHOBpeMeHHo onpeaeaaaca K034>4>HHHeHT 
HepaBHOMepHOCTH asujKeHHH. noayueHHbie pe3yabTaTbi noKa3anu 
Ha rpacjiHKe 33bhchm octh 5 m m o t  K h  (pnc. 2 ) .  JleBaa KpaflHaa 
Touxa COOTBeTCTByeT aBiiaceiiHio no rnocce TophKiiß— MocKBa, 
a npaßaa —  no b u ö h to ö  aecHofl rpyiiTOBofl aopore.

k m "

V o

\  °  

o
o \

S^O

o

10 20 30 W 50 SO Kh

Phc. 2

P a cn oa o> K eH H e  TOueK n a  pnc. 2 yK a3 U B aeT  Ha H aan u n e T ecH o fl 
K o p p ea a u n oH H o fl c b h 3 h  M ea ca y  BeanuiiH aM H  5 mm h  K h , a cae- 
aO BaTeabH O , Ha B03MO>K'HOCTb C HeKOTOpblM npHÖaHJKeHHeM Bbl- 
u n c aa T b  M HHHMaabHo H eoöxoaH M b ifl n p o ö e r  no H3BecTHOMy K osij)- 
(|)HUHeHTy HepaBHOMepHOCTH asH uceH H a, BbiuHcaeHHe K h  n e  n pea - 
CT aß aaeT  3aTpynH eH H ß.

HaHeceHHaa Ha pnc. 2 KpnSaa HBaaeTca rpai})HuecKHM Bupa- 
»eH n eM  KoppeaauHOHHoro ypaBHeHHH 3 3 b h c h m o c t h  Meacay 5m m  
h  K h  , BbiuHcaeuHoro a a a  noayueHHbix 3KcnepHMeHTaabHbix Touex 
nö cn ocoö y  H eöum eB a [5]:

SmIn = 0 , m l  -  23,6Kh +  865. (9)

KpHBaa aaeT  xop ou iee  npnöaHJKeHHe ,k SKcnepuMeHTaabHUM 
TOHKaM. HoaCUeT OCHOBHOH OUIHÖKH KOppeaaUHOHHOTO ypaBHe­

HHH TaKm e a a a  cpaBHHTeabHo H eöoab inyiö  neaHuiiHy O s = 3 3  k m .
n p e a a a r a e M b if l  yn p om eH H b ifi M eT oa  TrpHÖaHJKeHiia o n p e a e a e -  

h h h  MHHHMaabHo n e o ö x o a H M o ro  n p o ö e r a  n pn  n cn u T a H H a x  n a p a ­
M eTpoB peacHM a aB iiacen H a  aBTOM OÖnaa c o c t o h t  b  c a e a y io iu e M :

1. n p n  n o M o iu u  aBTOM eTpa b  TeueH ne o a H o fl p a ö o u e fl  cM eHu 
3 a n »c u B a e T c a  n p o u e c c  H3M eueiiHa c k o p o c t h  a B H * e H n a  aBTOMO- 
ö n a a  Ha a aH H ofl a o p o r e .

2. O öpaöaTb ißaeTca  aeHTa —  cyMMnpyiOTCa pa3M axn K o a eöa - 
HHfl CKOpOCTH aBHJKeHHH II no BbipaHCCHHIO (8 )  nOUCHHTbliBaeTCH 
KOSljujlHUHeHT HepaBHOMepHOCTH aBH*eiIHH.

3. r i o  ( jio p M y a e  (9 )  o n p e a e a a e T c a  MHHHMaabHo H eoöxoaH M b ifl 

n p o ö e r .
4. B cayuae HcoöxoaiiMOCTH ii3yuenua napaMeTpoB peaxo 

BCTpeuaioui'iixca npoueccoB, nanpiiM ep BKaioueiiHa HH3iUHx nepe- 
aau na M aao3arpy>KeH iiux xop ou in x  paBHHHHbix a o p o ra x ,-  noay- 
ueHiiyio BeanuHHy ca ea yeT  yBeanuiiTb b .3— 5 pa3. O a iiaK o  Ta- 
Kne napaM eTpu He HMeioT öoab iu oro  npaKTHuecKoro 3HaueHHa,
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nosTO M y ä j ih  6ojibn iH H CTBa cJiynaeB  ÄO CTaroneH  Smin, n oB yneH - 
Hbifl n o  (J iopM yjie  ( 9 ) .  9 t o t  b h b o ä  n oA T B ep jK Ä a eT  Ä a n n b ie  B e j io -  
p y c c K o ro  n o jn iT e x iiH 'ie c K o ro  u n c n iT y r a ,  c o r j ia c n o  k o to p w m  Fm  in 
npn  iicc jieÄO B aiiH H  iia rp y 3 o n iiio ro  pe>KHMa T p a n cM iic c iin  na ac- 
4>ajibTHpoBaHHbix Ä o p o r a x  cocxaB J iseT  5— 8 h (3 0 0 ,- 5 5 0  k m ) ,  
hto  B n o jrn e co r jia cy eT C H  c p e3 y jib T aT aM H , noJiyneHHbiM n npn  
npHMeHeHHH n p eÄ J ia ra eM o ro  M eTOÄa. T a x ,  ä ä h  pa3ÄHHHbix ac- 
c|)aJibTnpoBanHbix Ä o p o r  ropbK O B C K oft oßJ iacT ii n o jiy n e iib r  BeJin- 
hhhm 330— 650 km.

n p oB eÄ eH H b ie  n a  rp y3 0 B b ix  aB TO M oS m in x  T A 3  SKCnepHMeHTbi 
nOKa3aJIH, HTO ÄaHHblH MeTOÄ Ä a e T  B03MO}KHOCTb 6bICTpO H C Ä.OC- 
TaTOHHbiM ä j ih  n paK TH H ecK ux lie ß e n  npn6jin>KeHHeM  onpeaeJ iH Tb  
MHHHMaJibHo H eoöxoAH M b iH  n p o ö e r  ä ä b  H3MepeHHH n ap aM eT p oB  
pe>KHMa ÄBH>xeHHH a a xo M o ß n jiH . C jie Ä y e T  o iK H Ä aT b , h to  s t o t  
MeTOÄ 6 y Ä e T  ÄeflcTBTiT 'ejieH  h ä j ih  ß e re o B b ix  aBTOMOÖHÄeii.
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Oco6eHHOCTH KpMBOnMHeMHOrO ABMXCeHMSI OBTOMCÖMneM 
c nepeAHHM npHBOAOM Konec

A - p  TexH . H a y «  51. E. cb A P O E M H

KO M IIO H O B O H H B IE  npenMymecTBa, ycßojKHeHHe TpaHC- 
MHCCHH, HeOnaronpiiHTHoe H3MenenHe cuemioro Beca npn 

pa3rone h ÄßHjKeHHH na noÄT>eM aBTOMOÖHHen c nepeÄHHM npn- 
BOÄOM KOÄeC Ä0CT3T0HH0 H3BeCTHbI [1 H 2]. BbIHBJieHHe OCOÖeH- 
HOCTefi KpHBOÄHHeÖHOrO ÄBHJKeilHH TOÄbKO HanaTO t3],

KpHBOÄHHeÜHOe ÄBHÄieHHe aBTOMOÖHJIH XapaKTOpH3yeTCH COBO- 
KynHOCTblO CÄeÄyiO nlH X B3aHMOCBH3aiIHbIX CBOHCTB: nOBOpOTÄH-
BOCTblO, nOBOpaHHBaeMOCTblO, ynpaBÄHeM OCTbK) H yCTOHHHBO- 
CTblO ÄBHHieHHH. CxaTHHeCKaH nOBOpOTÄHBOCTb h  n oB op a n iiB a e - 
M ocTb oueiiH BaioTCH  anaÄH 30M  ycT an oB H B in erocH  n o ß o p o T a  aBTO- 
MOÖHÄH.

OueHOHHbiMH n ap aM eTpaM H  
CT a T HH eCKO H nOBOpOTÄHBOCTH 
HBÄHIOTCH MHHHMaÄbHblH ipaÄ'HyC 
n o ß o p o T a , yÄßÄbH aH  c n a a  t h t h ,
H eo6xoÄ H M aH  n p n  in oß op oT e ,
K03^)(J)HIIHeHT ,H'Cn0Äb30BaHHH 
CUenHOH CHÄbl KOÄeC BO BpeMH 
n o ß o p o T a . noBO paH H BaeM O CTb 
3 b to m o 6 h ä h  on p eÄ e jin eT C H  Ha- 
npaBÄeH H eM  H3MeH6HlHH KpHiBH3- 
Hbl TpaeKTO pH H  IB 33BHCHMOCTH 
OT H3MeHeiIiHH KOHCTpyKTHBIIblX 
HÄ H 3KCnÄyaTan,H0IH:HbIX (JiaKTO- 
pOB.

OopMyÄbi, onpeaeÄHiomne oc- 
HOBiibie napaMexpbi ycTaiiOBHB- 
rnerocH inoßopoTa aBTOMOÖHÄefi 
c nepeÄHHM .11 3aÄiniM npiiBOÄOM,
BbißeÄeHHbie M3 yipaB iieiiH H  CTa- 
th k h , n p n  oßbiH H bix Ä o n y m e -
HHHX npHBeÄCHbl B TaÖ ÄH lie.

I l p «  Ä a n b iie flu ieM  aH aÄH 3c 
b K an ecT B e p a c n e T iio ro  B a p iia n -  
Ta npHHHT onbm HbiH o 6 p a 3 e u  
aBTOMOÖHÄH «3 a n o p o jK e u » ,  n o  
K O TopoM y ony6ÄH KO BaH bi «e K O - 
TOpbie pe3 yÄ b T aT b I BKCnepHMCH*
TaÄbllOTO HCCÄeÄOBaHHH KpHiBO- 
ÄHHeHHOTO ÄBHHieHHH [3 ],

Ko3<t>(j>HiiHeHT pacnpeAeneiiHH 
Beca (oTHomeHHe Beca Ha ne- 
peÄ'Hioio ocb k Becy, npnxOÄH- 
meMycH Ha 3aÄHioio ocb) ä ä h  
pacneTHOro BapnaHTa aBTOMOÖH- 
ä h  c nepeÄHHM npHBOÄOM Konec 
npn h o ä h o h  ero narpy3Ke np,n- 
HHMaeTCH paBHbIM K g  =  1,22 
[1 :h 3]; y  cpaBHHBaeMoro aBTO- 
MOÖHÄH C 33ÄHHM npHBOÄOM 
Konec inpiiHHMaeTCH /Co =  1 -

P a ccM O T p eH n e npH B eÄ eiiH b ix  Ha p n c. 1 3aBHCHMOCTefi R = l ( v )  
noKa3biBaeT, h t o  aBTOMOÖHÄb c nepeÄHHM npHBOÄOM Konec ( ä h -  

HHH / ) npH CKOpOCTH V ^ 0  HMeeT M eHbUiyiO BeaHHHHy MHHHMaÄb- 
h o t o  p a Ä H yca  n o ß o p o T a , neM  aBTOMOÖHÄb c 3 3 ä h h m  npHBOÄOM k o -  

Ä ec  (äH H H H  2 ) ,  OÄH3KO . OTHOCHTeÄbHafl pa3HOCTb 9THX p3ÄHyCOB 
n o ß o p o T a  He n p eB b im aeT  1— 2% , t .  e. He HM eeT n p a K T H H ecxoro  
3HaneHHH. F IoflyneH H aH  b HCCÄeÄOBaHHH ''3 ] ßÖÄbiuaH pa3H H iia  b 
MHHHMaÄbHbix p a flH y c a x  n oB op o T a  aBTOMOÖHÄeft c  nepeÄHHM  h 

33ÄHHM npHBOÄOM KOÄeC OÖbHCHHeTCH, nO-BHÄHMOMy, IieÄOCTa- 
TOHHOH TOHHOCTblO H3MepeHHH npH HCnblTaHHHX.

riapaMeTpbi

ABTOMOÖHAb

c nepeAHHM npHBOAOM KOAec C 33AHHM npHBOAOM KOAec

CMemcHiie noAioca n o e o p o ia
X  B M

G 2t/2 .

P aÄ «yc  noßopoTa R  b m

L ( l + a ’ ) -  - £ 2 ----------- 5 i _ ]
S  K y2 K yl  J

^  v 2 /  0 2 Gi \

* 1^2 K y , )

cc f l +  as +
l K,J ■ k - % )

K09(p4lHUHeHT HCnOJ!b30BaiIHH 
cuennoft Cham ncpeuHHx KOAec 

npn nOBOpOTe K^\ 1 V?G ,  "  1 61

KOSfp^HUHeHT HCnOAb30BaiIHfl 
cuennoft CHAbl 3aüHHX KOAec 

npH noßopoTe K^2 T  Y ' +{%-) ’
—  y  p \ + p i<p02 '  2 62

yaeAbnaji chab t a t h , h c o ö x o - 
üHMas npn nOBOpOTe /

' *  r

Chab TflrH BeayiUHx koacc 
npH noßopoTe P

O  Ö 0  3  h a 1  e h h 11: Pfi

cHAa 3aAHefl och; K y  — kosi 
ynpaBAneMbix KOAec; — b^< 

/  — K09(p<J)HUHeHT COnpOTHBAC 

cooTBeTCTByiomeß och; 1 —

SG,  +  P 6l oc

j =  K y j x  j  — ßOKOBaa chm nepea

KjiHUHeHT conpoTHBAeHHH 6oKOBOMy yBOÄy 

,t npHXOAHIHHßCH Ha OCb; P-t — CHAa th th  BeAy 

hhh Ka'ieHiiio; 9  — K O d^H uneH T  cuenAeHHn; 
HHA6KC nepBOH och; 2 — HHÄCKC BTOpOß OCH.

/ G , +  P 6l a 

x
Heß och; P ^ 3 =  K y 2 ------  CoKOBaa

och ; a  — cpeAHHß yroA  noßopoTa  

iu,Hx KOAec cooTBeTCTByiomefi och ; 
— CHAa conpoTHBAeHHH KaneHHIO
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P h c .  1. 3aBHCHMOCTb p a A H y- 
ca  n o B o p o T a  R  o t  c k o p o c th  
ÄBHJKeHHH n pn  a = 2 0 °  a B T o -  

MOÖHjieft c 3 3ah hm  h n ep eu - 
HHM npHBOÄOM KOA C 

( r p y H T — acc jja jibT ) P h c .  2. 3aBHCHMOCTb yu eA b H o ft 
CHAbl THTH / „  H OTHOCHTeAbHOH 
P33HOCTH A f n OT CKOpOCTH ÄBH­

JKeHHH n pn  a = 2 0 °

6  K f %

25

20

15

10

E c a h  K03(j)c[)HUHeHTbi conpoTHBAeHHH öoKOBOMy yBOÄy oceft 
paBHbl Kyi =  Ky2, TO aBTOMOÖHAb C nepeAHHM npHBOÄOM KOAeC 
HMeeT HBHO BbipaJKeHHyiO HeAOCTaTOHHyKJ nOBOpaHHBaeMOCTb 
{ BAHHHHe pacnpeAeAeHHH B e c a ). E c a h  neperpy3K a nepeAHeft o ch  
Bbi3biBaeT yBeAHqe.HHe KoscjxjiHiiHeHTa conpoTHBAeHHH öoKOBOMy

0yB O A y b TaKOH JKe CTeneHH, KaK yBeAHueHHe Beca —  = c o n s t ,
K y

TO aBTOMOÖHAb C nepeAHHM npHBOÄOM KOAeC, HeCMOTpH Ha K G =  
=  1,22, noAynaeT H3öbiToqHyio noBopanHBaeMOCTb. CAeAOBaTeAbHO, 
HaAHHHe nepeAHHx BeAyiunx KOAec (6e3 yueTa pacnpeAeAeHHH Be­
ca) yMeHbmaeT CTeneHb HeAOCTaTOHHoft noBopauHBaeMoc™ aBTO- 
MOÖHAH. 3Ta OCOÖeHHOCTb aBTOMOÖHAH C nepeAHHM npHIBOAOM KO- 
Aec OTpajKeHa HaAHnneM ÄßyqAeHa ( 1 + a 2) b (J)opMyAe paAHyca 
nOBOpOTa ( c m . Ta6aHuy) H OÖ"bHCHHeTCH B03HHKH0‘BeHHeM Ha y n -  
paBAneMbix KOAecax nonepeuHoft c h a h ,  yMetibiuaKHueft öoKOByio 
peaKUHK) o t  ueHTpoöejKHoft c h a h  h TeM caMHM cHHJKaiomeft yroA 
yBOAa ynpaBAneMbix KOAec. C h a h  t h t h  Ha nepeAHHx KOAecax 
yMeHbUiaKJT K03(})(j)HUHeHT conpoTHBAeHHH ÖOKOBOMy yiBOAy Hx H 
TeM caMHM cnocoöcTBywT yBeAK'ieHHK) CTeneHH HeAOCTaTOHHoft 
no-BopaqHBaeMocTH. KoAHqecTBeHHan oueHKa b a h h h h h  OTMeuen- 
h h x  (JjaKTopoB Ha noBopanHBaeMOCTb aBTOMOÖHAn c  nepeAHHM  
npHBOÄOM KOAec MOJKeT öbiTb npoBeAeHa ä a h  KOHRperaoro oö- 
pa3ua npn HaAHHHH cooTBeTCTByromHx xapaKTepHCTHK aBTOMOöH- 
AH H IHHH.

CpaB H H BaeM blft B apn aH T  aBTOMOÖHAH C 38ÄHHM npHBOÄOM KO- 
A ec  n pn  paßeH CTBe KOScjxjiHUHeHTOB conpoTH BAeH H H  6oKoiBOMy 
yB O A y o c e ft  H M eer H e ftT p aA b H y io  noBopauHBaeM OCTb. YA eA bH aH  
cH Aa th t h ,  H eoöxoÄ H M an  n pn  n o B o p o T e  co  cK o p o cT b io  n » 0  aBTO- 
m o ö h a h  c  nepeAH H M  npHBOÄOM, MeHbrne, neM c  33ähhm . P a 3 -  
HOCTb yA eA b H b ix  CHA THTH CpaBHHBaeMblX aBTOMOÖHAeft B03paCTa- 
eT  c  yBeAHneHHeM  y r n a  n oB op o T a  yn p a B A n eM b ix  KOAec, a TaKJKe 
npn  yBeAHneHHH KOSijKjiHUHeHTa pacn peA eA eH H H  B eca  K g  ä a h  
aBTOMOÖHAH C nepeAH H M  npHBOÄOM KOAeC. ÜTHOCHTeAbHOe yM eH b-

fn .3 .n  fn .n .n
rneHHe yA eA b H o ft c h a h  t h t h  A f n = ------------ ------------------ 100“/o

J n .3 . r i

n pn  a = 2 0 °  h ® = 0  AOCTHraeT npHMepHO 1 6 % . n o B b im en n e  cK opo- 
c t h  ÄBHJKeHHH Ha noBopoTe yßeAHHHBaeT yAeAbH yio CHAy t h t h ,  He- 
o6xoAH M yio npn  noBopoTe npHMepHO c  OAHuaKOBoft h h tc h c h b h o -  
CTbK) He3aBHCHMO OT THna npHBOAa (pHC. 2 ). Il03T0M y OTHOCH- 
TeAbHaH pa3H0CTb yAeAbH bix CHA THTH h } n yMeHbUiaeTCH H npn  
a  =  20° H « = 1 5  KM/H CTaHOBHTCH paBHOft ~ 4 % .  riOCAeÄHHH BeAH- 
HHHa AOBOAbHO 6AH3Ka k 6 %  3KOHOMHH b p a c x o A e  TOnAHIBa y  
aBTOMOÖHAH «3 an o p o J K e u » c nepeAHHM npuBOAOM KOAec, n oA y ieH -  
HOTO npH CpaBHHTeAbHblX HcnbiTaHHHX B yCAOBHHX, 6AH3KHX K 
pacneTHbiM [3 ].

n o  ycAOBHHM KOHTaKTa KOAec c  A o p o r o ft  n pn  n oB op o T e  aBTOMO- 
ÖHAb c  nepeAH H M  npHBOÄOM KO Aec HM eeT HBHoe n pen M ym ecTB O  ne- 
p e A  aBTOMOÖHAeM C 33ÄHHM npHBOÄOM KOAeC. E cA H  npH paiBHblX 
K03(})<})HUHeHTaX / ( g = 1  K03(j)(j)HU,HeHTbI K ^  H K  aBTOMOÖH- 

A eft c  nepeAH H M  h 3 3äh hm  npHBOÄOM KOAec H e3 iiaqH TeAbH o o t -

0 5 10 vkm/v

P hc. 3. 3aBHCHMOCTb othoch- 
leAbHOft pa3HOCTH AK<P OT CKO­

POCTH ÄBHJKeHHH npn a  =  20°

AHnaioTCH Apyr o t  Apyra, to  npn K g  =  1,22 y  3 b to m o 6 h a h  c  ne­
peAHHM npHBOÄOM KOAec 3 t o  pa3AHHHe cymecTBeHHo, npnqeM 

, HTO CBHAeTeAbCTßyeT 0 MeHbUieft BepOHTHOCTH no- 
Tepn cuenHbix KauecTB ynpaBAneMbix KOAec, a CAOAOBaTeAbHO, h 
noTepn ynpaBAneMOCTH y  3 b to m o 6 h a h  c nepeAHHM npHBOÄOM no 
CpaBHeHHKJ C aBTOMOÖHAeM C 33AHHM npHBOÄOM KOAeC. OTHOCH- 
TeAbnoe yMeHbineHHe KoaijxJiHUHeHTa HcnoAb30B3HHH cuenHoft ch- 
Abl KOAeC aBTOMOÖHAH C nepeAHHM npHBOÄOM

, ,, ^< f3 .n  ~ ~  ^ ip n .n

=  K  ------- 100°/oKy 3.n

npn a = 2 0 °  h ü ä O  AocraraeT aah nepeAHHx KOAec K K ft  ~ 26%, 
ÄAH 33AHHX KOAeC A K ?2 « 1 5 % .  C  nOBbimeHHeM CKOpOCTH OTHO- 

CHTeAbHan pa3HHua A Ky yMeHbinaeTcn h npH « = 2 0  km/h aocth- 
raeT A K yt « 5 % ;  A K f2 « 8 %  npn Aio6bix BapnaHTax H3MeHeHHH 

K03(})<j)HIl,HeHTa conpoTHBAeHHH ÖOKOBOMy yBOAy KOACC, CBH33HH0- 
ro c H3MeHeHneM Harpy3KH (pnc. 3). MeHbiune 3HaneHHn /( H 
K f2 y  aBTOMoÖHAH c nepeAHHM npHBOÄOM KOAec, KpoMe noßbi- 

iueHHn ynpaBAneMOCTH, CBHAeTeAbCTByiOT TaKJKe o MeHbmeM H3- 
HOCe UIHH no CpaBHeHHKJ C aBTOMOÖHAeM C 33AHHM npHBOÄOM 
KOAeC.

nOMHMO H3A0JKeHHbIX OCOÖeHHOCTeft KpHBOAHHeftHOTO ÄBHJKe­
HHH aBTOMOÖHAeÜ c nepeAHHM npHBOÄOM, HaÖAiOAaeTCH b npaK­
THKe BbicoKan CTaÖHAbHOCTb ynpaBAneMbix KOAec. nocAeAHee oöb- 
HCHneTCH B03AefterBHeM Ha ynpaBAneMbie KOAeca m o m c h to b  o t  
CHA THTH, CTpeMHIUHXCH yßeAHHHTb CXOJKAeHHe KOAeC H TeM Ca- 

MblM npenHT'CTByiOmHX KOAeÖaHHHM KOAeC OTHOCHTeAbHO UIKBOp- 
Heft. npOBeAeHHblft aHaAH3 OCOÖeHHOCTeft KpHBOAHHeftHOTO ÄBH*e- 
hhh CBHAeTeAbCTßyeT o  npeHMymecTBe aBTOMOÖHAeÜ c nepeAHHM 
npHBOÄOM KOAec nepeA 3 b to m o ö h a h m h  c  3aAHHM npHBOÄOM k o a c c  
no napaMeTpaM CTaTHuecKOft noBopoTAHBOcTH. OueHKa ynpaBAne- 
MOCTH H yCTOfiUHBOCTH ÄBHJKeHHH CBH3aH3 C BH8AH30M ÄH^HlJepeH- 
UHaAbHblX ypaBHeHHH KpHBOAHHeftHOTO ÄBHJKeHHH aBTOMOÖHAeft H 
TpeöyeT OTAeAbHoro HCCAeAOBaHHH.
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r i O B b l ü i e H M e  d C ß t ß e K T M B H O C T M  p a ö o T b i  M d  LU M H  b l  f l M T b S I  n o f l  A C i B n e H M e M  

n y T e M  a b o m h o i - o  r i p e c c o B a H M s

A . A . PbDKHKOB, C. 3 . 3J1Q TH H , M. E. K A 3AP H H O B
f  OPbKOBCKHH 1100 HTeXHMHeCHMM MHCTMTyT

CKA>KAbIM t o ä o m  b  aBTOM ofiHAbHoft npoM biuiJieHHocTH  yß e -
AHUHBaeTCH OÖBeM H3ÄBJIHH, nOAynaeMblX MeTOAOM AHTbH nOÄ 

AaBJieBHeM. OcHOBHbie npeHMymecTBa 3Toro MeTOua —  rAauKan 
noBepxHOCTb AexaAH, MHHHMajibHbie npunycKH Ha MexaHHnecKyio 
oßpaßoTKy, BbicoKan cTeneHb aBTOMaTH3auHH npouecca npoH3- 
BOACTBa. H o  B AeTaJIHX, H3TOTOBAHeMbIX MeTOAOM JIHTbH nOÄ AaB- 
aeHHeM, b npouecce ycaAKH h BbiAeAeHHH ra30B bo  BpeMH oxAaw- 
AeHHH H KpHCTaAJIH3aUHH B03HHKai0T nopbl, H3-3a KOTOpblX 3T0T 
npouecc He Bcerua npHMeHHM aah  H3TOTOBAeHHH TOACTOCTeHHbix 
H pa3HOCTeHHbIX OTAHBOK.

Bo3HHKHOBeHHe nopHCTOCTH oÖBHCHHeTCH TeM , u to  b n p o u e c c e  
AHTbH n o u  Aa'BAeHHeM Ha B H yTpeiiH e ft noßepxHOCTH K aM epbi n p ec -  
coBaHHH o6 p a3 yeT C H  K op K a  T u e p A o ro  M eT aA A a , K O Topan , HecM OTpn 
Ha B b icoK oe  ycH A n e  n p ecco B a H iin , npenH TCTB yeT O K a T H io  n op . 
B H acTO H m ee BpeMH Ha M au iH H ax AHTbH n o u  AaBAeH H eM  np»M eH H - 
IOT pa3AHHHbie AaBAeHHH B 33BHCHM0CTH OT <})OpMbI OTAHBKH, 
B MOMeHT, KOTAa npOHCXOÄHT OKOHHaHHe 3anOAHeHHH nOAOCTH 
(})OpMbI M eT3AA0M , Ha nOABHJKHyiO HaCTb (jlOpMbl u epe3  JKHÄKHH 
M eTaAA A e ftcT B yeT  cu A a  npeccoß aH H H  Q n nopuiH H  h cu u a  Q 2 y 
TH ApaB AH uecK oro  y u a p a , B 0 3H H K a iom ero  b (jiop M e h b o  Bceft th a -  
pocHCTeM e. 3 a n H p a io iu e e  y cH A n e

Q 3  >  Qn  +  Q i.y  1
•j k

TAe S 0 —  n A o iu a A b  npoeKUHH n o n e p e u H o ro  ceneHUH o ta h b k h  Ha
HAOCKOCTb p a 3 b e M 3  B M?\

S K —  n A o iu a u b  ceneHHH K aM epb i npeccoßaH H H  b m 2.
H 3  S T o ro  BbipauieHHH BHAHO, h to  c  yBeAHHCHHeM ycHAHH n p ec - 

COB3HHH AOAHCHO B 03paCTaTb yCHAHe 3aUHpaHHH.
B T a 6 A . 1 npH BeAeH a x ap aK T ep n cT H K a  M ainuu  ä a h  AHTbH n oA  

AaBAeHHeM, H3roTOBAneMbix b  CC C P.

T a ß j i H i i a  1

H 3  Ta6AHUbI BHAHa HenpanopUHOHaAbHOCTb yßeAHHeHHH yCHAHH 
3arrHpaHHH (jiopMbi no OTHomeHHio k  ycHAHio npeccoßaHHH, h to  
npHBOAHT k  3HaHHTeAbHOMy p o cT y  raöapHTOB h noBbiuiaex c to h -  
MOCTb MaiUHHbl {1 ] ,  TaKHM 0ßpa30M, CTpeMAeHHe nOBbICHTb nAOT- 
HocTb o ta h b o k ,  yBeAHHHBaH yAeAbuoe yCHAHe npeccoßaHHH 3a 
cneT raöapHTOB MauiHHbi, b pnAe cAynaeß sk o h om h u cck h  He 
OnpaBAaHO H He HBAHeTCH CpeACTBOM AHKBHAaUHH nopHCTOCTH.

ÄBHHieHHe n p eccy io iu ero  nopuiHH, oßecneuM Baioiuero nuraHHe 
OTAHBKH nOCAe 3an0AHeHHH (jlOpMbl MeTBAAOM, B03MOJKHO ä o  Tex 
nop, noua Kopna MeTaAAa, HapacTaioiuaH Ha BHyTpeHHeft noaepx- 
h o c th  KaMepbi npeocoBaiiHH, He ßuoKHpyeT ero  AeÄcuBHe. Tlpn 
3tom  ynpoHHeHHe KopKH, npOTHBOAeftcTByioiuee a b u tk c h h io  nAyn- 
uiepa, npoHcxoAHT ßbierpee, neM 3aKaHHh b aeTCH ycaAK a b ueTa- 
ah. 3 a A a n a  c o c t o h t  b to m , h to 6 b i HcnoAb30BaTb ä a h  nounHTKH 
OTAHBKH MeTaAA, OCTaKHUHHCH >KHAKHM BHyTpH npeCC-OCTaTKa.

B TopbKOBOKOM nOAHTeXHHHeCKOM HHCTHTyTe OnpOßOBaH MeTOA 
aBTOMaTHHeCKOrO ÄBOHHOrO npeccoßaH H H , 3aKAK>HaiOIUHHCH B TOM, 
h to  n o  ÄOCTH>KeHHH onpeA O A eH H oro  conpoTW BAeHHH b K a M ep e  
npeccoßaH H H  BKAionaeTCH cn eu H aAb H an  CHCTeMa, yB eAH U H ßaioiuaH  
yu eA b H o e  AaBAeH H e npeccoßaH H H  b u eH T p aA b H o fl nacTH  n p e c c -o c -  
TaTKa 3a  cn eT  A on oA H H T eA bH oro  x o u a  B T o p o ro  nopu iH H . H c c A e u o -  
B3HHH npOBOAHAHCb Ha MalUHHe MOAßAH 515, Ha KOTOpOH H3 aAKD- 
MHHHeBOrO CnAaBa OTAHBaAHCb 0Öpa3UbI C OHTaTeAHMH p33HOH 
TOAIU'HHbl (pHC. 1 ).  U eA b lO  HCCAeAOBaHHH ßblAO BbIHCHeHHe paßO - 
Toen oeoÖ H oeTH  3 an H p aK u u ero  ycTpo ftC TB a  MauiHHbi n pn  8— 10- 
KpaTHOM yßeAHHeHHH AaBAeHHH npeccoßaH H H  n o c u e  oct3ho.bK 'H  o c- 
HOBHoro nopuu iH . K p o M e  s t o t o ,  H 3yn aA ocb  b ah h h h b  AßO H H oro 
npeccoßaH H H  na  CTeneHb ynAOTHeHHH o ta h b k h .

P h c .  1. OTAH BKa c  a h th h k o b o h  cHCTeM ofl:

1 — oiviHBaeMhift o6pa3eu; 2 — mncTbifi nHTarejib; 3 —  npecc-ocTa- 
tok ; 4 — tohkhü nHTaTejib

npH yueAbHOM AaBAeHHH 460 kF/cm2 h n A o iu aA H  npoeKUHH hc- 
CAeuyeMOH o ta h b k h  0,0119 m2 H eo ß x o A H M oe  yCHAHe 3anupaHHH 
o n p e A e A n ercH  n o  tjjop M yA e

Qa =  p S n +  n  O) Sn +  V  j ,

ru e  p  —  (JiaKTHnecKoe KOHenHoe rH ApocTaTH H e-
CKOe A a B A e H H e  B nOAOCTH  (JlOpMbl,

paB H oe 0,88 o t  p a c H e r a o r o  yu e A b H o ro  
AaBAeHHH AAH M3IUHH C T0pH 30H TaAb- 
H o ii K aM ep o ft;

S n —  cyM M a n A o m a A e fl npoeKUHH o ta h b k h  
c  nH TaTeueM  h n p ecc -o cT a T K a  Ha
nAOCKOCTb pa3-beM a b m 2; 

n = 0,6 —  nonpaBO H H biö K03<J)(J)HUHe:HT;

(0=0,25 M /ceK  —  C K op ocT b  npeccoBaH H H ;
yOK —  yA eA bH b ift Bec p a ß o n e ft  jk h a k o c th  b 

M auiHHe; 

C=1000 MjceK —  CKopocTb pacnpocrpaHeHHH 3ßyKOBOH
'BOAHbl B JKHAKOCTH;

M oaeab MauiHHbi

napaMeTpu
515 516M 517 518 519

ycHJine b m:
aaniipaiinn ipopMU . . . . 130 400 530 1500 3000
npeccoBaHHH ....................... 13 16-32 40 85 150

TaßapHTHue pa3Mepu b m m :
3,8 9,0 11,8AJiHHa..................................... 5,5 8,0

IUHpHHa.................................. 1,5 2,0 6,0 7,0 9,0
BUCOTa.................................. 1,85 3,0 3,8 4,0 4,1
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z M =  — =  250 /c/’ -ceK2/-«4 —  n jioT n o cT b  cnJiaßa; 
g  

E m =  0,7-1010 Kr/m2 —  MOÄyJib y n p y ro c T H  äah  JKHAKoro 
aAIOMHHHH.

TaK H M  o öp a 3 0 M , Q3 =51 r .
B n p o n e c c e  noAHHTKH chctcm h a b o h h o to  npeccoBaH H H  C 0 3 A ae r 

Ä aB J ienne ä o  4500 k P / c m 2 npH neH3MeiiHOM yÄ eÄ b iiO M  ÄaBÄeH iiH  b 
rn Ä p o c iic T e M e  h npeÄycM O TpeH H O M  n o  n a c n o p T y  MaiUHHbi ycHÄHH 
npeccoBaH H H . T lp n  oßbiHHOM n p o u e c c e  ä ä h  KO M neH caunn n p e c c o ­
BaHHH, c o 3 Ä a io m e ro  T a K o e  ÄaBJieHHe, Heo6xOÄHM O y c u A u e  3anH pa- 
hhh o k o ä o  520 r, KO Topoe. M o iK eT  oßecnen H Tb  3anH paio in ,ee 
yc T p o ficT B c f M am fliib i M OueiiH  517 (ee ra ß a p H T U  ß o u ee  neM  b 2. 
p a 3 a  n p eB b iin a ioT  raß ap H T b i M am iiH  m oägah 515).

K o M n Ä e x c  H ccu eu ou aiiH H  C B H A eTen bC T B yer q  t o m , hto  ycH ÄH e 
3anHpaHHH MauiHHbi m o a c a h  515 BnoAH e ao c th to h h o  ä a h  n pe- 
ÄOTBpam eHHH «n p o c T p e Ä O B »  b n p o u e c c e  A on peccoB b ieaH H H  h nOA- 
nHTKH A eTaA H . O ß iH C H H eTC fl 3to  TeM , hto  C K opocTb  3 aTB epA eB a- 
HHH OTÄHBKH B npeCC(|)OpMe HaCTOAbKO BeAHKa, HTO K M O M d lT y  
AeHCTBHH B T o p o ro  nopuiH H  Oß-beM JKHÄKOH (J)a3bl coK pam aeT C H  ÄO 
MHHHMyMa. K  9T0 M y BpeM eHH cen e iiH e  H e3 aT B ep A eB iu e ro  M eTaA A a 
e iu e  Ä0CT3T0HH0 AAH nHT3HHH OTAHBKH; B TO JKe BpeMH npoH 3- 
BeAeH H e AaBAeHHH A on p eccoB b iB a H iin  Ha n A o m a A b  npoeKUHH Ka- 
H aA a c jkh äko h  (j)a 3 o fl Ha nuocKOCTb p a 3 b e M a  n e  n p e B b im a e i y c u - 
AHH 33nHpaHHH. TaK H M  oß p a3 0 M , MOJKHO pe3KO yBeAHHHTb 
yA eA b H o e  A aB A eH H e npeccoBaH H H  n yTeM  yMCHbiueHUH n A om aA H  
B H yTpeH H ero  nopuiH H  b 10 p a3  n o  cpaBH eH H io c n A o m a A b io  ochob- 
hoto  nopu iH H . O A H a x o  o ß u eM  M eT aA A a , BbiTecH H eM oro nopu iH eM  
a T o ro  p a 3 M e p a , H eAocTaTO H eH  ä a h  n oA H oft KO M neH caunn ycaA K H  
3aAHBaeM OH M accb i M eT aA A a  h ciKaTH H  n op . T e M  He M en ee  6 h a h  
npOBeAeHbl HCCÄeÄOBaHHH nHTaHHH OTAHBKH B 3aBHCHMOCTH OT 
n e p e M e iiH o ro  ceneHHH nHTaTeAH  n pn  AaBAeHHH BH yTpeH H ero  n op u i- 
hh 4500 nr/cM2.

H ccAeAO B aH H H  nOÄTBepAHAH, HTO HHHAyHIHHe pe3 yA b T aT b I no 
yBeAHHCHHIO nAOTHOCTH OTAHBKH yAaeTCH  nOAyHHTb npH ABOHHOM 
n peccoB aH H H  c  yTOAiueHHbiM  nH TaTeAeM . Raa o ß p a 3 u a  OAUnaKO- 
boh (jiopM bi OTAHBaAHCb Hepe3 nH TaTeAH p a 3 iio r o  ceneHHH. F Iao t- 
HOCTb p M  H3'MepHAH MeTOAOM rilApOCTaTHHeCKOrO B3BelHHBaHHH 
[2 ] h noACHHTbiBaAH n o  (J iopM yAe

P M =
m 1 —  m 3

(p — D )  +  D ,

rA e  tn.\ —  M a cca  rn p b , yp aB iioB eu iH B a io iu H x  t c a o  b B 0 3 A yxe ; 
m 2 —  M acca  rnpb, yp aB H O B eu n iB a io iu H x t c a o , n o rp y a c e im o e

B >KHAKOCTb;
p  ---- nAOTHOCTb JKHAKOCTH, B KOTOpOH npOBOAHTCH B3BeUIII-

BaHHe;
D  —  nAOTHOCTb B 0 3A yX a BO- BpeMH B3BeUIHBaiIHH.

B Taß A . 2 npH B eA eiib i c p e A im e  pe3 yA b T aT b i rH A p ocT a T H n ecK oro  
B3BeuiHBaiiHH 30 A eT a A e ft.

T a 6 ji ii u a 2

C peJU Iflfl n jIO TIIO CTb B CM*

T e x H O ^ o r n f l  n o ^ y q e H H fl A eT a A e ft, o t j ih - A eT a A e ft, o t a h -

OTJIHBOK OTJIHBOK C t w x  q e p e 3 TblX M epe3
AHTHHKOBOH n H T aT eA b n H TaTeA b

CHCTeMOft TOAIUHHOH t o a iu h h o h

14 M M 9 M M

OßblM Hafl TeXHOJIOTHfl . .  . 2 ,601 2 ,61 2 ,55 3
C  A o n p e cc o B b iB a n n eM  .  . 2 ,6 5 0 2 ,6 4 2 ,57 8

AnaAH3 pe3yAbTaTOB noKa3aA, hto  npn a b o h h o m  npeccoBaHHH 
nopuiHeM, pa3Mepbi KOToporo npeACTaBAeHbi Ha pnc. 2, cpeAHHH 
nAOTHOCTb OTAHBKH H AHTHHKOBOH CHCTeMbl yBeAHHHA3Cb Ha 1,5—  
2%. B to  * e  BpeMH cpeAHHH nAOTHOCTb AeTaAeö, o t a h t h x  nepe3 
nHTaTeAb to a iu h h o h  14 mm (pn c. 3, a ),  yßeAHHHAacb Ha 1,14%, a 
AeTaAefl, o t a h t h x  nepe3 nHTaTeAb to a iu h h o h  9 jkjm (pn c. 3, 6) ,—  
TOAbKO na 0,9%. 

yßeAHneHne nnoraocTH  npecc-ocT area  Ha 2,2% npn A onpecco-
BbIB3HHH CBHAeTeAbCTByeT O TOM, HTO nO M ep e  yA aA eilH H  ot  a h t -

* \ 'x

f '■

'  k \ . X

>  »H H K a ,-  n A O T H O C T b  'M e .T a 'A A a  y M e H t n i a e T -  

4 it CH. 3.T0: BHOAHe: oßUHCHUMO;, TaK. KaK 
b npouecce* AOnp eccoB  h u h u h h . b o 3 h h -  

KaiOIUHe MOCTbl H3 KpHCTHAAOB. QK33H- 
Ba ioT  T opM 03 H iuee A e ficT B u e  Ha p a c -  
n p ocTpaH eriH e AaBAöHHH. B h a o  y c i a -  
IIOBAeHO, HTO npH OAHOH H TOH >Ke Be- 
AHHiu ie x o A a  B H yTpeH H ero  nopuiHH 
n a  nAOTHOCTb OTAHBKH B 3HaH.HTeAhHOH
Mepe iBAHneT a a h h a  n p ecc -ocT am a  
(pHC. 4). n p H  33AHBKe ßOAbUIOH nOpUHH 
MeTaAAa ÄAHHa npecc-ocTaTKa 
yBeAHHHBaeTCH «  nosTOMy Ha ynuoTHe- 
Hue AHTHHKOBoro ocTaTKa b  KaMepe 
npeccoBaHHH, pacxoAyeTCH ßoAbiuoe 
KOAHnecTBO MeTaAAa. np H  MaAofi BeAHHHHe npecc-ocTaTKa 3a- 
TBepAeßaHHe a h th h k o b o h  CHCTeMbl npoucxoAHT ßbicTpee h Bpe­
MeHH ÄonpeccoBbrnaiiHH ne xBaTaeT a a h  iio a iio h  AHKBHAauHH 
ycaAKH. O ic iO A a CAeAyeT, hto  a a h  k h ik a o h  KoiiKpeTHoft o tahbk ii

Phc. 2. FIpeccyiomHfl 
nopmeHb:

/ —  OCHOBHOÖ; 2 —  BHyT- 
peH H H ft

p ,
Z/CM 3 
I B S

2,,64

1 5 7

32
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P h c .  3. rp a iJ w K  H3MeHeHHH nAOTHOCTH 
MeTaAAa, o ta h to to  c AonpeocoBbiBaHH- 
eM b 33BHCHMOCTH o t  ceneHHH nHTa-

TeAH:
1 — npecc-ocTaTOK; 2 — TO/iCTbift nHTaTejib; 
3 — ACTa.nb, 0TJIHT3H Mepe3 TOJICTblft IIHTa* 
Te^b; 4 — TOHKHfi nHTaTejib; 5 —  ÄßTajib, 

OTJiHra« nepe3 tohkhö nHTaTejib

npn  onpeACJieHHOH n jiom a Ä H  B H yTpeH H ero  nopuiH H  TpeöyeTC H  on* 
peAeJ iennaH  A^iuna n p ecc -o cT a T K a .

Ln =  1,5 Ö n+L

rA e  8 „  —  TOAiuHHa nHTaTeAH, noABOAam ero M d a A A  b TenAOBbie 
y3Abi AeTaAH, b mm\ 

l  —  BeAHHHHa x o A a  B H yTpeH H ero  nopm un b mm.

L m m

P hc. 4. B a h h iih c  a a h h h  n p e c c -o c ­
TaTK a Ha CpeAHIOIO nAOTHOCTb OT­

AHBKH

TaKHM oßpa30M, MeTOA a b o h h o to  npeccoBaHHH no3BOAneT ßonee 
pailHOHaAbUO HCn0Ab30BaTb MauiHHbi AHTbH nOA AaBAeHHeM aah  
H3rOTOBAeHHH pa3HOCTeiIHbIX H «IieTeXHOAOrHHHblX» AeTaAeft.

JIHTEPATyPA

1, B e A o n y x o B  A . K . h AP- JlnTbe noA  AaBAeHHeM. Mam - 
TH3, 1962.

2. K h b h a h c  C. C. TexHHKa H3MepeHHH h ao th o c th  k h a k o - 
cth  h TBepAbix TeA. CTaHAapTrH3, 1959.
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y f lK  621.43— 33:821.74.045

Othmbkci KopoMbicen KnanaHOB M3 HyryHa c AHcfccfrepeHLjMpoBaHHOM 
CTpyKTypoM a^si ABuraTensi «Mockbmh-412»  mctoaom TOHHoro nm-bq 

no BbinnaBnsieMbiM MOflenqM
M . 51. TEJ1H C, H. A . TOPEAH EB

MOCKOBCKHH MaUIHHOCTpOHTe/lbHbiH 3aBOA «Ca/llOT»

MyryH H blE  KopoMbicAa KJianaHOB c  AHi^epeHUHpoBaHHOH 
CTpyKTypOH MOHvIIO OTAHBaTb B CyXHX CTep>KHeBbIX 4>opMax c 

yCTaHOBKOH MaCCHBHblX MeT3JIJIHHeCKHX XOAOÄHAbHHKOB ÄAH no- 
ayieHHH OTÖejienHoft noßepxHOCTH1. HcnoAb30B3ACH nyryH  CJieay- 
romero XHMunecKoro c o c ia ß a : 3,0— 3,2%  C ; 1,9— 2,1%  S i; 1,1 —  
1,3% M n ; 0,3— 0,45%  C r ; 0,15— 0,25%  N i ;  ä o  0,1%  S h ä o  
0,2% P . H y ry n  MOÄH<}>iiuHpoBaACH KOMnaeKciibiM MOÄH$HKaTO- 
poM, coAepm aiUHM  ä o  45%  ÄaHTaHa.

B cepHÖHOM npoH3BOÄCTBe CTepscHeBbie (^opMbi He BcerÄa 
oöecneHHBaioT CTaßHAbHOCTb o tä h b o k  no reoMeTpunecKHM pa3Me- 
paM, HTO OCOÖeHHO XapaKTepHO ÄAH TOHKOCTeHHblX OTÄHBOK. MeÄ- 
KHe ÄGT3ÄH nOÄynaiOTCH C ÖOAbUIHMH OTKÄOHeHHHMH ÜO TOAIUHHe 
ii no B ecy .

yoeÄHHeHHe Beca K op oM b iceÄ  KAanaHOB nemeAaTeAbHo, TaK KaK 
3TO BeÄGT K yBeÄHHCHHK) MOMeHTa HHepUHH, HTO CKa3bIBaeTCH Ha 
paöoTe MexaHH3Ma ra3opacnpeAeAeHHH aBTOMOÖHAbuoro ABHra- 
TeÄH.

H a  MOCKOBCKOM MaUIHHOCTpOHTeÄbHOM 3aBO Äe «C a Ä IO T »  Bnep- 
Bbie b  H a m en  CTpaH e p a 3 p a ß oT a H  h  BHeÄpeH b  npon3BOÄCTBo T ex - 
HOÄOrHHecKnö n p o u e c c  n oA yn eH iiH  o t ä h b o k  K op oM b iceÄ  KÄanaHOB 
ä a h  ÄßH raTeÄ H  b b t o m o Oh ä h  « M o c k b h h -4 1 2 »  H3 A e ru p o B a H iio ro  
HyryH a c  AH<j)4>epeHUHpoBaHHOH C T p yK T yp o fl m c t o ä o m  AHTbH n o  
BbinÄaBÄHeMbIM m o ä c ä h m .

ToH K O CTeH noe KopoM biCÄO  K Ä anaH a  n o c Ä e  M exaH n n ecK o fi o ö p a -  
6 o tk h  BecHT 130 a : TBepÄOCTb Ha O TßeAeiiH O ö p a ö o n e ft  n oB ep x - 
h o c th  nnTbi H R C ^ 50 n p n  rA y ß im e  OTßeua 2 ,5— 5,5 mm\ TBepÄOCTb 
H eoT6eÄ eH H ofl nacTH  HB  187— 26 9 ; cra ^ 2 1  K r/ M M 2. Ä e T a A b  ä o a -  

* H a  H w eTb B b icoK y io  conpoTH B ÄaeM O CTb p a 3 p ym eH H io  n p n  CTaTH- 
necKOH H a rp y3 K e .

,E(AH H3TOTOBÄeHHH MOÄeAeft npiIMeHHAH ÄerKOnÄaBKyiO MOAeAb- 
nyio M accy, KOTOpan 3anpeccoBbiBaÄacb b neTbipexMecTHbie npecc- 
(JiopMbi, H3TOTOBÄeHHbie H3 aÄiOMHHHeBoro c n a a ß a .

KoHCTpyKUHH npecccpopM bi oßecncH H B aeT  nOÄyneHHe npoM biB iiH - 
kob Ha Ä0T3ÄH , KOTOpbie n p eÄ O T B p am a ioT  o6 p a 3 0 B a iiH e  0 T6 eA a  
6o6i,im KH Ä iia M eT p o M  14 m m . K p o M e  t o t o ,  HMeiOTcn rn c3 Ä a  ä ä h  
yCTailOBKH XOÄOÄHÄbHHKOB, KOTOpbie yBCÄIIHHBalOT CKOpOCTb KpH- 
CT3ÄÄH3auHii n y rym a , o 6 p a 3 y n  M ecT iib ift OTÖeA nHTbi.

XOÄOÄHÄbHHK BeCOM OKOÄO 50 3 0TÄHB3ÄCH H3 OTXOÄOB IIC- 
p *aB eiom H X  CTaAeö m c t o ä o m  t o h h o t o  AHTbH no BbinAaBAne- 
MblM MOÄeÄHM. TOÄIUHHa XOÄOÄHÄbHHKa S BblÖpaHa HeCKOÄbKO
6oÄbme noÄe3HOH TOÄmHHbi s / R = 0 ,2 5 -h l,0  {R  —  npHBeAeHHan 
TOÄiuHHa o tä h b k h )  fl], HecMOTpa Ha t o ,  h to  yseAHHeHHe Beca x o -  
TOÄHÄbHHKa HemeÄaTeÄbHO, H3-3a B03MO>KHOrO KOpOÖÄeHHH MO- 
Äeueft. ü p u  TOÄiuHHe XOÄOÄHÄbHHKa MeHbme s / R =  1,5 (ä ä h  ä s h -  
hoh  ä g t h ä h )  nacTO "b m c c to  h h c t o t o  OTßeAa n o  nHTe noHynauacb 
CTpyKTypa nOÄOBHHnaToro HyryHa, h to  CKa3biBaÄOCb Ha noHHme- 
hhh TBepÄOCTH paßoneft noBepxHocTH nHTbi no cpaBHeHHio c Tpe-
ßOBaHHHMH, H ÄCT3ÄH ßpaKOBaAHCb.

B ueHTpe cijjepHHecKOH noBepxHocTH XOÄOÄHÄbHHKa BbinoAHe- 
ho OTBepcTHe c oßpaTHbiM KOHycoM, a no KpanM HeBbicoKHe ßyp- 
t h k h . T a x a n  KoHCTpyKUHH oßecnenHAa nponHoe cuenneHHe XOÄO­
ÄHÄbHHKa c MOÄCÄbio h  He no3BOÄHÄa eM y  OTÄaMbiBaTbcn npn 
cöopKe MOÄeÄeft b 6 ä o k h  h  HaHeceHHH om eyn o p H oro  noKpbiTHH. 
Mt o 6 m  Ha nHTe He o6pa30BbiBaÄHCb MeÄKne ra30Bbie paKOBHHbi, 
MOueÄH coßnpaÄHCb Ha CTOHKe n o  12 h it . b  ßAoxe x o a o ä h a m ih - 
K3MH BHH3.

H a  co6paiiHbie 6 ä o k h  fpHC. 1) HaHOCHÄOCb nnTb CÄoeB o rae- 
ynopnoro noKpbiTHH. CocTaB  i io k p w th h  ä ä h  nepßoro— TpeTbero 
cä o cb : 7— 9 j i  sTHÄCHÄHKaTa; 11,5— 9,5 a  riiÄpOÄH3iioro cim pTa; 
1,25— 1,5 a  BO ÄonpoB O ÄH ofl BOAbi; 100 cm 3 c o a h h o h  h 100 cm 3 
cepHon KiicÄOTbi CBepx 100% ; 50 na npoK aAem ioro  MapmaÄiiTa 
ääh  nepßoro  c ä o h  h T a xoe  m e k o a h h c c tb o  HenpoKaÄeHHOro Map- 
uiaÄHTa ä ä h  BToporo h TpeTbero CÄoeB; JKHÄKHe cocTaBÄHiomHe 
28%, TBepÄbie —  72%  k oßu ieM y cocTaßy  noKpbiTHH. ElÄOTHOCTb 
noKpbiTHH 55— 75 cerc no R 3 -4 .

C ocT a B  noKpbiTHH ä ä h  n eT B e p T o ro -r iH T o ro  cÄ o en : 10 a  s th ä c h -  
ÄHKaTa, 15 a  rH Ä p oÄ H 3 H oro  cn n p T a , 50 cm 3 rA n u e p m ia , 1,1 a  bo -

1 ÄaHHbie B3HTbi H3 paöoTbi IO. E. A Sp aM eH K O  (HAMH).

ä h ,  350 cm 3 c o a h h o A  k h c ä o t u ,  60 na  H en p oK aA eH H oro  M apm aÄ H - 
T a , 2 Ka ßopHOH k h c ä o t h .

B opH aH  KHCAOTa b ora eyn o p H O M  noKpbiTHH yBeÄHHHBaeT n p on - 
HOCTb KepaM HKH [2 H 3], Ilp H M eH eH H e KpaCKH C ÖOp'HOH KHCÄOTOH 
pe3KO CHH3HÄO paCTpeCKHB3HHe KepaMHHeCKHX OÖOÄOUeK n pn  o x -  
ÄaiKÄeHHH HX nOCÄe npOKaAHB3HHH H BO BpeMH 3aAHBKH M eTaA - 
äom . O n ie y n o p H o e  noK pbiTH e HaHOCHÄOCb nocpeACTBOM  oK yH a iin n  
6 a o k o b  b K pacK O M em aA K y, a oß cb in u a  necKOM npoB O ÄH Aacb b 
ß an x e  c  nceBÄOKHnfliuHM  necKOM. K a m Ä b iö  c ä o h  noKpbiTHH cy -  
mHÄCH Ha B 0 3 Ä yx e  b TeneHHe 4 h. M o u e A H  BbinAaBAHAHCb b mo- 
ÄeAbHOÜ M a cce  |[3]. K ep a M u n ecK u e  o ö o a o h k h  ycTaH aBAH BaAH Cb b 
onoKH  n o  3 — 4 u it ., h x  3 a cu n a A H  cy xu M  H anoAH H TeAeM , n p o x a -  
AHB3AH b npoxOÄHOH nenn  b TeneHHe 7  h n pn  9 00 ° h 3aTeM  
o xA a m Ä a A H  ä o  2 50 ° (H e  Bbirne) Ha B 0 3 Ä yxe .

T e M n e p a T y p y  4 )opM bi 33M ep flAH  k o h t3 k th o h  x p o M eA b -a A K m e- 
u eB o fl T ep M on a p o ft Tr3-47. ycT a n oB A eH O , h to  n e p e n a A  TeM n ep a- 
T y p H  n o  B b icoTe (JiopMbi co cT a B A n eT  50— 70°. n p n  T e M n e p a T yp e  
ö ä o k o b  B u rne 3 50 ° Ha p a ö o n e ö  noßepxHOCTH nHTbi n o A  xoAO ÄH Ab- 
HHKOM 06pa30BbIBaAHCb ra 3 0 B H e  paKOBHHbi.

M y ryH  nAaBHAH B BblCOKOnaCTOTHOH HHAyKUHOHHOH SAeKTpOneHH
M r r i - 1 0 2  H3 mHXTbi C A eA y io iu e ro  c o cT a B a ; 4 7 ,3 %  n y ry H a  J 1 K 3 ; 
4 2 %  o t x o ä o b  co6cT.BeH H oro npoH3BOACTBa; 1 0 %  c tb a h  2 0 ; 0 ,2 %  
(JieppOMOAHÖAeHa; 0 ,2 %  (J iepp oM apraH u a  h 0 ,6 %  o t x o ä o b  cnA aB a 
3H435 (BM ecTO  H e o ö x o A iiM o ro  KOAHuecTBa x p o M a  h HH KeÄH ). 
r io c A e  pacnAaB AeH H H  m u x T H  M eTaAA  n ep erp eaaA C H  a o  1370—  
1390°, 3aTeM  b c y x y io  C T epm H eB yio  n ecn an o-rA H H H C Ty io  ip o p u y  3a- 
A H BaAacb n ep B an  k a h h o b 3 h  n p o ß a  Ha o t6 e A .  TAyÖ H H a OTÖeAa 3a- 
M epH Aacb  b cneunaAbH O M  n p ncnocoßA eH H H . ü o  BeAHHHHe oT fieu a  
Ha n p o ß e  onpeAeAH A H  H eo öx o A H M oe  KOAHnecTBO b b o ä h m o to  b 
nenb M O AHijiHKaTopa. J K h ä k h ö  n y ryH  TiuaTeAbH O  nepeM em nBaACH  
b iienH , h ö p a A a c b  BTOpan k a h h o b 3 h  n p o ö a  Ha O TÖ eji, n o  k o t o -  
po ft OnpeAeAH AH  KOAHHeCTBO MOAHlJlHKaTOpa, BBOAUMOrO b K a * -  
Äb ifl KOBm n pn  B b inycK e H yryH a . Z (a h  M OÄiKjnmHpoBaHHH npHM e-
HHAH MeAKHH npOCeHHIIblH CHAHKOKaAbUHH, KOTOpblH BBOÄHAH B

nenb b k o a h h c c tb c  0 ,2— 0 ,6 %  o t  Beca B c e ro  » h ä k o t o  M eTaA A a h 
0 ,05— 0 ,0 8 %  o t  B eca  M eTaA A a b KOBiue. I lA a B K a  B b in ycK aA acb  b 
TpH KOBiua. T e M n e p a T y p a  3 3 a h b k h  1355— 1370°. y c T a n o B A e iio ,  h to  
ä a h  noAyneHHH H eoöxoA H M O ro  O TßeAa Ha ä c t h a h  OTÖeA Ha K A im e 
ÄOAJKeH ÖblTb 2 ,5— 4 M M .

T e M n e p a T y p y  M eTaA A a 3aM epnAH  c  
3 T IZ (-1 2  C BOAb(})paMO-MOAH6AeHOBOH 
O TTapnpoBaH H oft ä a h  n y r y i ia .

3 aA H T b le  (JiopMbi OCTblBaAH B OX- 
AaA'HTeAbHOH K a M ep e . 3 a T eM  Ha 
BH Ö pocTanK e o t  a e T a A e ö  o t a c a h - 
A a cb  KepaM H K a. Z laB AeH H e B 0 3 A yx a , 
n o A a B a e M o ro  n a  BiHÖpaTop,
He ä o a ik h o  n peß b iu iaT b  2 ü t m  
(KO H TpoAH poBaAH  n o  M aH O M eT py). 
f lo C A e  OTAeAeHHH OT CTOHK3 AeTaA 'U  
n poxoA H A H  BbuueAaHHßaHHe h o Ö A y - 
BaAHCb MeTaAAHHeCKHM necKOM.

B b iö o p  H y ryu a  ä a h  K opoM b iceÄ  
. KAanaHOB OÖyCAOBAHBaACH BblCO- 

KHMH TpeÖOBaH'HHMH, UpeA 'bHBAHe- 
MblMH K AeT3AH  HepTOKOM .

BbiAH  HCCAeAOBaHbi n eT b ip e  6 a 3 o - 
Bbix co cT a ß a  H yrym oe  (om . t3 6 a h -  

u y ). C o A e p m a H u e  cep b i ä o  0 ,1 % . 
i])o c i])op a  ä o  0 ,2 % .

113 OTAHTblX Ä C TaA efl H3TOTOBAH- 
AHCb OÖpa3UbI Ä AH  OnpeAeABHIIH 
TBepÄOCTH Ha p a ß o n e fl noB epxH ocT H  
nHTbi.

TB epÄO CTb HeoTßeAeHHOH n ac T ii 
H3MepHAH Ha rAyÖHHe n pH nycK a  
n a  M exaH H H ecK yio  o öp a ß O T K y  Ha 
TOpUe BTyAKH A H aM eTpoM  24 M M .

noM om bio noTenunoM erpa 
TepM onapoft norpymeHHH,

P hc. B aok  MOAeAeii b 

cßope:

TBepÄOCTb pa6oHefl n oB epxH ocT H
/ —  rpO M b lB H H K ; 2 —  XOJIOÄHJIb-
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n flTb i H 3 M ep M H  Ha o ö p a 3 u a x  t o a iu h h o h  6 mm, h t o  cooraeTC TB O - 
BaJio p a 3 M e p y  nHTbi OKOHqaTenbHO o ö p a ö o T a H H o ii A eTaA H . H3Me- 
HeH ne TBepAOCTH n o  TAyÖHHe O TÖ ejieH H oro  c a o h  nHTbi on- 
p e A e jia jiH  q ep e3  K a n iA b ie  2 mm, HaqHHan o t  a h t o ö  n oßepxH O - 
CTH, Ha 0 6 p a3 1 ia x , Bbipe3aHHbIX H3 ÜHTbl ÄAH H3TOTOBAeHHH MHK- 
pOIUÄH(J)OB.

H yryH

ConepmaHHe 9J16M6HT0 b b %

C Sl M n Cr N i M o

X» 1 3,25-3,55 1,9-2 ,5 0,5-0,85 Ho 0,25 0,75-1,0 -

X  2 2 ,4-3 ,0 1,7-2,1 0 ,6-1 ,0 0,15-0,45 0,4-0,75 0,05-0,25

X  3 2,75-3,15 1,85-2,35 0,45-0,85 0 ,15 -0 ,55jo, 35-0,75 0,1-0,25

X  4 3,0-3,55 1 ,5-2 ,0 0,55-1,0 0,15—0,35 jo, 75—0,9 0,15-0,35

T jiy ß H H y  OTÖeAa H3MepHAH nHHeHKoii n pn  BOCbM HKparaoM  yß e - 
AH ieH H H  Ha MHKpOIHAH(})aX, TpaBJieHblX B 5% -H O M  CnHpTOBOM 
p a c T B o p e  a3 0 T H oö  k h c a o t h .  Ha s t h x  x e  M H K pom nH ijiax  « c c A e a o -  
B3AH M H K pO CTpyK Typy OTÖeAeHHOTO CAOH.

M n K p o c T p y K T y p y  H eO TÖ eAeH H O H  q a c T H  o ta h b k h  H c c A e a o B a A H  n a  

M H K p O H IÄ H ^ a X , H 3TO TO BAeH H bIX  H3 6 o 6 b IU ie K  Ä H a M eT p O M  24  M M  H 

T p a B J ieH b lX  B 5 % -H O M  C IlH pTO BO M  p a C T B O p e  3 3 0 T H 0 H  KHCAOTbl. 

Y c H A H e  P  b K r  p a 3 p y m e H H H  K o p o M b ic e A  n p n  c T a T H q e c K o ft  H a r p y 3 -  

x e  o n p e a e A H A H  b c n e u n a A b H O M  n p H c n o c o Ö A e H H H  n o  c x e M e  

(p n c .  2 ) .  B p e M e H H o e  c o n p o T H B A e m ie  p a 3 p b iB y  —  H a  o tä g a b h o  o t -  
a h tm x  b c y x o f l  ( j io p M e  o 6 p a 3 u ,a x .

IP ' P hc . 2. CxeM a onpeAeAeHHH
_______________________________ J L  yCHAHH pa3pymeHHH KOpOMbl-

h  "tTn CJla KJlanaHa nPH CTaTHae-
c k o h  H a rp y3 K e

C oA ep>K aH H e y r A e p o A a  h  KpewHHH p e ryA H p o a a A H  nyTeM  H3Me- 
HeHHH KOAHHeCTBa CT3AH, AHTeÜHOTO q y r y H a  H OTXOAOB COÖCTBeH- 
h o to  np0H3B0ACTBa b  rnnxTe . B  uiHXTe q y r y n a  JSTa 1 6biAO 5 %  e r a -  
a h , q y r y n a  N s 2 —  1 5 %  h  qyryH O B  N °  3  h 4 —  n o  1 0 %  c t h a h . J le -  
TH py io iu H e SAeM eiiTb i ( ijiep p ocn A a B b i n o t x o ä m  c iiA a ß a  314 4 3 5 ) 
b b o a h a h  BM ecTe c  u ih x t o h , c jiep p oM ap raH eu  A o ö a B A H A « b  nenb ne- 
p e a  BbinycKOM  p a cn A aB n e H H oro  q y ry H a .

BbiAH  HCCAeaoBaHbi KopoMbicAa, OTAHTbie H3 qyryna Ns 1, MO- 
AH(j)HU,HpOBaHHOrO CHAHKOKaAbUHeM, H H3 qyryH a  Ns 1 C AOÖaBAe- 
HHeM (fieppouepHfl (5 3 %  uepnn) b  k o b u i  h  MoaHijiHUHpoBaHHoro 
CHAHKOKaAbUHeM.

fleTaAH , OTAHTbie 6e3 AoöaBAeHHH (jieppouepHH, no m o a h iJih u h - 
poßaHHbie CHAHKOKaAbUHeM, HMeAH TAyÖHHy OTÖeAa Ha nHTe
4,0— 8,5 m m ; TBepaocTb oTÖeASHHOH uacTH H R C  51— 52 ; TBepuocTb 
HeoTÖeAeHHon qacTH H B  187— 2 1 7 ; ycHAHe pa3pyiuaiom eH  Harpy3- 
kh 750— 850 k T ; a e = 2 1 ^ - 2 5  k F / m m 2. M H KpocTpyKTypa HeoTÖe- 
AeHHOH HaCTH COCTOHAa 113 COpÖHTOOÖpa3HOTO nepAHTa H ABOHHOH 
4>OC4)HA'HOH 3BTeKTHKH. MHKpOCTpyKTypa OTÖeAeHHOTO CAOH —  
AeaeöypH T+ueM eH TH T.

M oAH 4)H UH pO BaH H e t jieppou epH eM  (0 ,0 6 — 0 ,0 8 % ) h oAHOBpeM eH- 
HO CHAHKOKaAbUHeM (0 ,1  %  OT B eca  M eT aA A a ) nOBbICHAO yCHAHe 
pa 3 p ym a iom ,eH  H arpy3K H  ä o  1200 /cP; T B ep a oc T b  H eoTÖ eAaH H oii 
qacTH  H B  179— 212. O a H a x o  npu s to m  pe3KO yM eH bu iH A acb  r a y -
ÖHHa OTÖeAeHHOTO CAOH, TBepAOCTb KOTOpOTO C0CT3BAHAa
H R C  2 5 — 44, o fl =  2 5 -^ 3 0  kF/m m 2. M H K p o c T p yK T yp a  iie o T ö e A e H iio ii  
qacTH  B OCHOBHOM nepAH TO -ljieppH TH aH , OTÖeAeHHOTO CAOH —  ue- 
M eilTH TO -nepAH TH aH , I'pacjlHT 3aBHXp6HHbIH. yM e H b U le illfe  TAyÖH- 
Hbl OTÖeAa MOJKHO OÖUHCHHTb CHAbHbIM Tpa(j>HTH3HpylOIHHM BAHH- 
HueM M aA b ix  a oö a B O K  (jiepp ou epH H  ;4 ], X loöaB A eH H e 0 ,2 %  (jiep p o - 
UepHH H MOÄH(})HUIipOBailHe 0 ,3 %  CHAHKOKaAbUHH CnOCOÖCTBOBa- 
AO OTÖeAHBaHHIO BCeft AGTaAII.

H yryH  Ns 2, MOAHcfmuHpoBauHbiü CHAHKOKaAbUHeM, oöecneqHA 
noAyueHHe KopoM biceA c ycHAHeM pa3pym eH «H  npn cTaTHuecKoft 
Harpy3Ke 1500— 1800 k F  h o g = 2 8  kF/m m 2. F jiy ö m ia  OTÖeAa 6—

9 M M . OA'HaKO TBepAOCTb OTÖeAeHHOTO CAOH H RC  48— 45 ÖblAa 
HH>Ke TpeöoBaH H H  H ep T e jK a , H eoTÖ eAeH H ofl q a c r a  —  H B  248— 302. 
M K K p O C T p yK T yp a  HeOTÖeAeHHOH UaCTH COCTOHAa B OCHOBHOM H3 
COpÖHTOOÖpa3HOTO nepA H Ta H 4>OC(j)HÄHO-KapÖH«HOH SBTeKTHKH, 
OTÖeAeHHOTO CAOH —  UeM eHTHTO-nepAHTHaH. Hh3K3H TBepAOCTb 
OTÖeAeHHOTO CAOH OÖTsHCHHeTCH 0Öpa30BaHH6M  C TpyK Typb l nOAO- 
BH H uaToro u y ryH a , u eM y  cn ocoöcTB O B aA O  BBeaeH H e 3HauHTeAbH0- 
TO KOAHHeCTBa M O ÄH ^H KaTO pa —  CHAHKOKaAbUHH (ä o  1 %  OT Be­
c a  j k h a k o t o  q y r y H a ) .

'lyryn  Ns 3
p e3 yA b T aT b i.

Z(aH H3T0T0BA6HHH KOpOMbTCeA ÖbiA npH- 
h h t  uyrya Ns 4, KOTopbift oöeoneuHiBaA 
BpeMeHHoe conpoTHBAeHiHe ae =22—-

HRC
lAaA HecKO AbKo AyquiHe

P hc. 3. Pacnpe-
AeAeH H e TB ep ­
AOCTH n o  T A yÖ H - 

He OTÖeAeHHoö 
nHTbi

P hc. 4. MaKpocTpyKTypa. 
naTbi

-f-28 K r/ m m 2 h  ycH AH e pa3pym eH H H  n p «  CTaTH uecK ofl H arpy3K e 
1000— 1300 k F .  T B e p a o c T b  OTÖeAeHHOTO c a o h  H R C  5.1— 54 
(pnc. 3 ) npn TAyÖHHe OTÖeAa h = 4 -h 8  m m  (p n c . 4 ) ,  TB epaocTb  
HeoTÖeAOHHoft qacTH  H B  187— 255.

M H K p o c T p y K T y p a  O TÖ eAeH H O TO  c a o h  (p h c . 5, a )  —  u eM eH T H T -)-  

+ A e A e 6 y p H T  h H e ö o A b iu o e  k o a h h o c tb o  n e p A H T a ,  H e o T Ö e A e H H o fl q a -  

CTH (p H C . 5, 6 )  —  n e p A H T  H AB O H H aH  (| )O C ())H AH O -KapÖ H ÄH aH  3B- 
T eK T H K a . Ha 'H eT p a B A eH b lX  M H K poH lA H lJ iaX  BblHBACH TO H K O n A aC TH "- 

q a T b if l  r p a ^ H T ,  p aB H O M ep H O  p a cn o A O J K eH H b ifi n o  c e q e H H io  o t a h b -  
KH.

Phc. 5. MHKpocTpyKTypa OTÖeAeHHOTO c a o h  nHTbi 
h  HeOTÖeAeHHOH qacTH o t a h b k h

K p O M e  TOTO, H C C AeAO B aAH  T B ep A O C T b  O TÖ eAeH H O H  nHTbi

(p n c . 6, a )  h  o c h o b h o t o  M a T ep n a jia  b  o t a h b k 3 x  (p n c . 6, 6 ) ,  pac- 
nOAOHCeHHblX Ha pa3HbIX ypOBHHX no BbICOTe CT0HK3 (cm . pnc. 1).

HRC

P h c .  6. Tpa ijiH K  TBepAOCTH OTÖeAeHHOTO c a o h  
nHTbi h HeOTÖeAeHHOH qacTH  o ta h b o k  { 1 — 4 )  

n o  Bb icoTe pacnoAOJKeHHH h i  c t o h k c
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HccAeAOBaHHH noKa3aAH, hto MeTOA tohhofo AHTbH no BbiiuiaB- 

AHöMbiM MOAeAHM oöecneHHBaeT noAyneHHe KaqecTBeinibix otah - 
bok KopoMbicen KAanaHOB H3 AempoBaHHoro nyryHa c AHtjuliepeH- 

UHpOBaHHOH CTpyKTypOH ÄAH aBTOMOÖHAbHOTO ABHraTeAH « M o c k ­

bh h-4 12». OTAHTbie nö AauHoft TexHOAorHH KopoMbrcAa KAanaHOB 

II0Ka33AH xopomne pe3yAbTaTbI no H3HOCOCTOHKOCTH npH Hcnbi­
TaHHH ÄBiiraTeAefl Ha CTenAe n b 3KcnnyaTan,HH. Tanan TexHOAO- 

thh BHeApeHa b cepnHHOe npoH3BOACTBO.
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O hm ctkci OTpa6oTaBiijM x ra30B o t  n a p o s pacTBopHTeneü b 
ycTOHOBKax rasoßoro oöorpeßa

3 .  B. C E H bK E B M H , M . M . K J IA 3 , M . M. C T P O H rM H

Y A K  66.047.3:66.074.9

cyuiHnbHbix *

MHHCKHH aBT03aB0fl

A BTOMOBHJlbHAH' npoMbiuiAeHHOCTb HBAHeTCH oahhm H3 oc- 
hobmx noTpeÖHTeAeft AaKOKpacoHHbix MaTepnaAOB [1 ], B  co -  

CT3B A3K0B H KpaCOK BXOAHT 25— 75% paCTBOpHTeAeH H pa3ÖaBH- 
TeAefl. BbiAeAHeMbie npn cyniKe napu pacTBopHTeAeft BpeAHbi aah 
3AopoBbH AiOAefl h 3arpH3HHiOT aTMOCijiepy.

3a p y 6 e * 0 M  äah ohhctkh ra30B , H A ym H x  H3 cyu iH A bH b ix  y c r a -  
HOBOK, OT napOB paCTBO pH TeAeii npHMeHHIOTCH KaTaAHTHHeCKHH H 
TepMHHecKHH c n o c o ö b i [2]. n p H  KaTaAH TH 'iecKO M  c n o c o ß e  ra3b i n o- 
AorpeBaiOTCH äo 250— 300° h, n p ox o A H  n ep e3  caoh KaT3AH 3aT0- 
pa, okhcahiotch, n p n  TepMHHecKOM —  ra3b i, n p o x o A H  n epe3  K a- 
M ep y, rA e  ohh H arpeBaioTCH  äo 800— 900°, cropa iO T .

06a c n o c o ö a  T p e ö y io T  cn eu H aAb H bix  ohhcthhx ycT p o ftcT B , 3Ha- 
HHTeAbHbix 3 a T p a T  Ha n o A o rp e ß  n ap oB  ao T eM n ep a T yp  H aHaAa
OKHCAeHHH, TenAOOÖMeHHblX yCTpOHCTB ÄAH nOAe3HOrO HCn0Ab3O- 
B3HHH n oA yn eH H o ro  n p n  AOJKnraHHH n ap oB  p a c T B o p iiT e A e ö  T en u a . 
3 a T p a T b i Ha OHHCTKy 1000 h m 3 ra30B , H A y iu n x  H3 cyu iH AbH bix  
ycTaHOBOK, o t  n a p o s  p a cT B op H T eA eft cocTaB A H ioT  1,0— 2,5 
MapKH [3].

Ha OCHOBaHHH aHaAH3a KOHCTpyKUHH pacnpocTpaHeHHbix b 
C C C P  cyuiHAbHbix KaMep npeAAOjKeHO b KanecTBe okhcahtcah 
äah npoßeAeHHH npouecca ropeHiin ra 3 a , HAymero Ha o6orpeB cy- 
UIHAbHOH KaMepbl, HCnOAb30BaTb ra3bl, HAyUIHe H3 cyuiHAbHbix 
ycTaHOBOK. TaK KaK TeMnepaTypa ropeHHH ra3a b tohohhoh 30He 
TepMopaAHauHOHHbix naHeAeft 800— 900°, b sthx  ycAOBHHX B03- 
mojkho noAHoe AoiKHraHHe napoB pacTBOpiiTeAH, coAepiKaiuHxcH b 
OTpaöoTaBiuiix ra3ax [4],

C n o c o ö  nonyTHoro AO>KHraiiHH napoB pacTBopHTeAeft moikct 
öbiTb ocymecTBAeH npn coBMemeiiHH npoueccoB noACOca b Ka- 
Mepy CBeucero B03Ayxa, HAymero Ha noAAep>KaHHe 3aAaHHofl KOH­
ueHTpauHH napoB pacTBopHTeAeft h Ha ropeHHe TonAHBa. FIpH 
3tom cnocoöe ohhctkh yMeHbinaeTCH cyMMapnoe koahhcctbo ra- 
30 b , Bbi6pacbiBaeMux b aTMOc^epy, b TenAOBOM 6aAance cyuiHAb- 
hoh ycTaHOBKH HcnoAb3yerCH Tenno OTpa6oTaBiUHx ra3oe h ra- 
30B o t  AOKHraHHH napoB pacTBopHTeAeft (6e3 coopyaeeHHA ao- 
noAHHTeAbHbix TenAOo6MeHHbix ycTpoftcTB). Okohomhh npHpOA- 
Horo ra3a o t  ucnoAb30BaHHH TenAa OTpaöoTaBinHx ra30B, HMeio- 
uihx TeMnepaTypy 100— 180°, cocTaBAHeT 8— 12%.

TIpH TeMnepaType ropeHHH ra3a b TonoHHoft 30He narieAH 800—  
900° KOSiJicjiHUHeHT pacxoAa B03Ayxa Ha ropeHHe cocTaeAneT 1,8—  
2,2, t. e. Ha 1 hm3 ra3a pacxoAyeTCH npHMepHo 18— 22 m3 B03Ay- 
xa. TIpaBHAaMH rexHHKH 6e3onacHOCTH AonycKaeTCH, h to6h  b 
B03Ayxe cyuiHAbHofl ycTaHOBKH coAepmaACH 4— 10-KpaTHbiH 3anac 
napoB pacTBopHTeAeft no oTHouieHHio k HHJKHeMy npeAeny B3pbi- 
BaeMOCTH hx b CMecH [5]. Ecah BeAHHHHy coAepiKaHHH napoB pa- 
CTBopHTeAH b B03Ayxe npHHHTb paBHOH 4 z/m3, TO OHa npaKTHHe­
CKH yAOBAeTBopneT caMbiM CTporHM ipeöoBaHHHM 6e3onacnocTH 
(hhikhhh npeAeA BSpbiBaeMOCTH äah coAbBeHTa b cmbch c B03Ay- 
xoM1 58,2 z/m3, aah KCHAOAa 43,5 z/ m3, äah TOAyoAa 48,2 z/m3).  
B 3tom CAynae b B03Ayxe, HAyiueM Ha ropeHHe 1 h m 3 ra3a b na- 
neAH, coAepjKHTCH b cpeAHeM 80 a pacTBopHTeAH. TeiiAOTBopiian 
cnocoÖHOCTb pacTBopHTeAefl cocTaBAHeT äah KCHAOAa, HanpHMep, 
9853 kküä/kz. Skohomhh ra3a o t  c>KHraHHH pacTBOpureAH b stom 
CAynae coct3bht npHMepHo 10%.

B  1969 r. Ha Mhiickom aBT03aB0Ae coBMecTiio c  APyriiMn op- 
raHH3auHHMii pa3pa6oTaHa h BHeApena paAuauiiOHHO-KOHBeKTHB- 
Han cyuiHAb'HaH ycTaHOBKa c  HcnoAb30BaHHeM nonyTHoro ao>kh- 
raHHH napoB pacTBopHTeAH. CxeMa cyuiHAbHofl ycTaHOBKH noKa- 
3aHa Ha pnc. 1.

CyUIH AbH aH  K aM ep a  1 COCTOHT H3 paAHaUHOHHOH H KOHBeKTHB-. 
hoh 30H. C b o k h h  B 0 3 A yx  n o c T y n a e T  b paAuauH O H H yio  3 o i iy  b 
KOAHHeCTBe, HeOÖXOAHMOM ÄAH nOAAepjKaH H H  3aA3HHOH B3pbIB0- 
6 e3 on acH o ft KOHueHTpauHH n ap oB  p a cT B op H T eA efl. O ö o ra m e H H b ifl 
napaiMH pacTB opH TeAH  B 03A yX  OTCaCblBaeTCH BeHTHAHTOpOM 2 H 
n o  ahhhh 3 noAaeTCH  b TepM opaAH auH O H H bie naH eAH  4 b K an ecT - 
Be OKHCAHTeAH aah  cjKHraHHH ra 3 a , H A y iu e ro  Ha o ö o r p e ß  cyu iH A b- 
h oö  KaM epbi. P a 3  CHenraeTCH c  noM O iu b io  ropeA O K , iia x o A H iu n x c n  
Ha n o A y . ZlbiM OBbie ra3b i c  T e M n e p a T y p o fi 400° H3 n aH eAeft 3a6 n - 
paiOTCH ÄbIMOCOCOM 5, CMeiUHBalOTCH c peUHpKyAHTOM  KOHBeKTHB: 
Hoft 3 oh bi h n o c T yn a io T  n o  ahhhh 6 Ha oÖ A yß K y  H3AeAHH. H a cT b  
CMecH n o  ahhhh 7 Bbiöpacb iBaeTCH  b aTMOC({>epy.

TaKan cx eM a  COOTBeTCTByeT n p o u e c c y  cyu iK H  A aK O K pacoH iib ix  
noKpbiTHH. Tax, H anpH M ep, O T p a öoT aB u in e  ra3 b i OTcacuBaiOTCH b 
H au aA e cyu iH AbH oft K aM epbi b cbh3h c TeM , hto ocHOBHan M acca  
pacTB opH TeAH  BblAUAHeTCH B HanaAbHblH nepHOA cyu iK H  [6],

P hc. 1

H a  pnc. 2, Ha kotopom npeACTaBAeH xapaKTep ncnapeHHH pacT- 
BopHTeAH P  b cyuiHAbHOH KaMepe, CAeAyeT, hto 90— 95% pacT- 
BopHTeAH BbiAeAneTCH b nepBbie 1— 3 m u h  (\t —  BpeMH), a A a u e e  
HAeT npouecc noAHMepH3auHH noKpbiTHH.

X a p a K T e p  H3MCHeHHH T eM n ep aT yp  T b cyu iH A bH oft K aM ep e  n oK a- 
3aH Ha puc. 3. B nepBOH 30He K aM epb i n p on cx oA H T  öb icTpb ift Ha- 
rp eB  H3ASAHH äo 3aAaHHOH T eM n ep a T yp w , bo B T opo ft —  B b iA e p * -  

  Ka h BbipaBH'HBaHHe T eM n ep aT yp

P hc. 2 P hc. 3
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TpeöoBaHHHM k n po u eccy  cyuiKH naKOKpaconHbix noKptiTHH Ha 
H3JieJIHHX CÄOWHOH (ßopMbl.

B HÄeajibHOM cn yn ae  ä a h  AOWHraHHH pacTBopHTenefi npeflno - 
JKeHHblM CnOCOÖOM HeOÖXOÄHMO, HTOÖbl K0ÄHH6CTB0 OTpaÖOTaBUlHX 
ra30B h  B03Ä yxa Hä röpeHHe ra3 a  coßnaÄaÄ O  no BenHHHHe. O A H a-  
ko Ha npaKTHKe KonnnecTBO O TpaöoTaBm H x ra30B oöbinno öon b - 
rne h äh  M eH biue, neM  h c o ö x o ah m o  a ä h  npoBefleHHH n pouecca  c jkh - 
raniHH ra3 a  Ha TpeöyeMOM TexHonorHHecKOM peniHMe. TaK , H a- 
npuM ep, oöcÄeÄOBaHHe cyuiHÄbHbix ycTaHOBOK Ha M hhckom  aBTO- 
3aBOÄe noKa3aÄO, h to  npn  cyuiKe to h k o ä h c to b h x  AeTaneft sthm  
cnocoöoM  mohcho OHHUiaTb 40— 80%  O TpaöoTaBUinx ra30B o t  na- 
poB pacTBopHTeÄH h n0Äe3H0 Hcn0Äb3OB3Tb nonyneHHOe npH stom  
Tenno. Z inn  o h h ctk h  ocTaB iuerocn  KonunecTBa OTpaÖOTaBUlHX r a -  
3OB HeOÖXOÄHMbl AOnOÄHHTeÄbHbie 3aTpaTbI. n P H cyuiKe MaCCHB- 
Hbix AeTaneii, HanpHM ep, o tä h b o k , ä a h  ropen n n  ra3 a  HeoöxoAHM o  
k  OTpaöoTaBiuHM  ra3aM  n oA cacbm aTb B03Ayx H3 aTMOccjiepbi.

ITpeAÄOiKeHHbiH c n o c o ö  n o n y T H o r o  AOXHraHHn napOB pacTB opu - 
Tenn b c y u iH Ä b H b ix  ycTaHOBKax na 3 aB 0A ax  aBTOMOÖHAbHoft npo-

MbiuineHHOCTH He TpeöyeT öonbuiHX 3aTpaT Ha MOAep-HroauHio cy- 
uiecTByiomero oöopyaoBaHHH h Aante b cnynae nacTHnnofi ohh­
ctkh AaeT SKOHOMHHecKHH 3(})<j)eKT. ÄonoAHHTeAbHoe nonyHCHHe 
Tenna ot ÄOmuraHHn napOB pacTBopHTenefi M O*eT cocTaBAHTb
2— 3%  b oömeM rennoBOM öanaHce 3aBOAa.
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P a cn eT reoMeTpHH lujmcßoBanbHoro icpyra Ana o6pa6oTKM KaHaBOK 
h o  sauiKe uiapHMpa Puienna c yrnoßbiM k o h t o k t o m

B. n. KOCTEHKO, 3. T. TAJ1KHH, B. H. APXHnOB

B P H H C K H H  a B T 0 3 a B 0 f l

D  n O C J I E f l l H H E  r o A b i  3 a  p y ö e n io M  m u p o K O  npH M eH H iO TCH  

* - *  u ia p H H p b i P u e n n a  c H e K p y ro B b iM  n p o t jw n e M  K a n a B O K  ( iu a p -  

H H pb i c  y r n o ß b iM  k o h t s k t o m  h ä h  u ia p H H p b i B u p iß H A b A )1.

3 t h  u ia p H H p b i oÖÄaflaiOT cneflyiouiHMH np e h m y  tuecTBa m h :
1. 3 o H a  K O H T a K T a  u iap H K .a  c K aH a B K O ft O T iie c e H a  o t  k p o m k h  K a -  

H aB K H , T eM  ca M b iM  n p e A O T B p a iu a e T C H  B b iA a B A H B a H H e  M e T a n n a  

b  3 a 3 o p b i  M e * A y  c e n a p a T o p O M  h  c tß ep H n ecK H M H  n oß ep xH O C T H M H  

3 B e3AO H K H  h  H a u iK H  m a p H H p a .

2. H M eeTCH  B03MOiKHOCTb noAyH enH H  on T H M aA b iio ro  c o o T iio u ie -  
h h h  M e iK fly  p a A H yco M  npoißHAH K a iiaB K n  b  30H e KOHTaKTa h  p a -  
A H ycoM  iuapH K a.

3. K . n. a .  h  H 3 H ococT O H K O C T b  iu a p i iH p a  ö o n e e  B b ico K H e .

4. CTOHKOCTb UIÄH^IOBaÄbHblX KpyrOB npn IUÄH(J)OBaHHH KAHaBOK 
na nam Ke iu ap im pa  öon ee  BbicoKan 3a cneT pacuiHpeHHH paöoneft 
30Hbi Ha uiAH^iOBaAbHOM Kpyre.

H a  3Be3AOHKe h  nauiKe iuapiiHpa c yrnoBbiM k o h t 3 K t o m  npo- 
(J)HÄb KanaBOK BbinoAimeTCH TaK, h t o  ilanpaBÄenue c h ä h ,  Aeft- 
CTByiouieH MeiKAy iuapiiKOM h  KanaBKOß h  npoxoAH iuefl n ep e i 
TOHKy HX COnpHKpCHOBeilHH, COCTaBÄHCT 3aAaiIHblfi yrOÄ (oÖblHJIO 
45°) c  HanpaBAeHHeM OKpyntHoft c h ä h .  H p n  s t o m  paAHyc Kpu- 
BH3HbI npO^IHÄfl KaHaBKH B TOHKe KOHTaKTa C UlapHKOM H3
1,5— 2,0%  öoÄ bm e p a n u y c a  u ia p u K a .

KanaBKH Ha 3Be3AOHKe iuapHHpa Pu en na uinniJiyiOTCH b cne- 
UHaAbHOH onpaBKe Ha KpyrnouinHißoBanbHOM CTaHKe TaKHM oöp a-

roßb iM  n p o^ H n eM  UM HißoBanbHbiH  K p y r  n a  KOHue n o c n e  npaBKH 
HM eeT (JiopM y n oA yc iß ep b i. E c ä h  H ie <}>opMa u iA H ißoB an bH oro  K p y - 
r a  oTAHHHa o t  cißepH H ecKoft, t o  npocßunb KaHaBKH He n oB Top neT  
npo(})H ÄH  K p y ra , TaK  KaK o c b  K p y ra  p a cn on o H ieH a  b  n nocK ocTH  
o c h  KaHaBKH n o A  HeKOTopbiM  y rn o M  k  n n ocK ocT H  ee  HopManbHO- 
r o  ceneiiH H .

TaKH M  o öp a 3 0 M , a ä h  noÄyneH H H  npocßunH KaHaBKH, oöecn en H - 
B aiou iero KOHTaKT inapH K a b  on p eA en eH H o ft 3 o n e  h  T p e öyeM b ift  p a ­
A H yc  KpHBH3HH npO(|)HÄH B TOHKe KOHTaKTa, HeOÖXOÄHMO npeH I- 
A e  B c e ro  peu iH Tb  3 a A a n y  b 3 3 h m o c b h 3 h  npotjin nn  uinH(i>OBanbHoro 
K p y ra  h  npoißHAH KaHaBKH, a  h m c h h o  n ocTpoeH H H  npocßun ji iu a h -  

(})O B aÄbH oro  K p y ra , h c x o ä h  H3 n puBeAeH H bix  Bbiiue TpeöoBaH H Ü  
K npo4>HÄIO KaHaBKH.

H u n ie  paccM aTpH BaeTCH  MeTOÄHKa p a c n e T a  npocJiHAH iu ah iJ io - 

B aA b H oro  i ip y r a  a ä h  CAynan , K o r u a  npoißH Ab K p y ra  onep neH  u y ra -  
m h OKpyniHOCTeH (iia H Ö o n e e  n p o c ro ft  h  yAOÖHbifi c n o c o ö  n p aB ­
K H ).

H a  p n c .  2 n o K a 3 a H O  ceneHue n a u iK H  ln a p H H p a  h  u iA ii())O B aÄ b H O - 

r o  K p y r a  n n o c K o c T b io ,  n p o x o A H iu e f l  n e p e 3  h x  o c h .  3 a A a H H b iM H  

C H H TaeM  p a 3 M e p  B (o n p e A e n n e T C H  ycA O B H H M H  ycT a H O B K H  n au iK H  

H a  C T a H K e ),  A n a M e T p  o K p yu iH O C T H  p a c n o A O H ie H H H  u e H T p o B  rn apH - 

k o b  D, y r o A  K O H T aK T a  ß , p a A H y c  u ia p H K a  rm h p a A H y c  n p o ijiH -  

ÄH  K aH aB K H  B TO H K e K O H T aK T a  r K .

P h c .  1. C xeM a u iA H ^O B a- 
i ih h  KaHaBOK na nauiKe 

uiapHHpa Puenna Pnc. 2. CxeM a k  p a c u e T y  re o M e T p im  u iÄ H cßoB aA bnoro  K p y ra

30M , HTO n p o4 > H A b  KaHaBKH nOBTOpHeT npO(j)HÄb UIÄH^OBaAbHOrO 
K p y ra .

K an aB K U  Ha n au iK e  m a p im p a  uiA iu jiy ioTCH  KOiiueBbiMH iip y ra M H  
n o  cx eM e , n o K a 3 a iii io ü  na p n c . 1. T Ip u  o ö p a ö o T K e  KanaBOK c  K p y -

* r  o j i  b a B- B.. T b e p c K o b  B. M. KapAanbi paBHbix yrAOBbix 
CKopocTeft. HHHHaBTonpoM, M., 1967.

B M e c T o  p a 3 M e p a  D  y a o Ö H e e  3 a A a T b c n  p a 3 M e p o M  npHHHB

e r o  c A ocT aT O H H O H  a ä h  p a cn eT a  n p o iß u n n  H H C T p yM eH T a  t o h h o c t w o  

p a ß iib iM

D
^ m a x  =  2  rm
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rae R m & x  —  p a a n y c  KaHaBKH b ceneHHH naocKOCTbio, np oxoan - 
m eft nepe3 ee  ocb;

A  ----  p33HOCTb MeJKÄy MaKCHMaUbHOHi IHHpHHOH KaHaBKH,
H M eiom e ft nocTOHHHbiii p a a n yc  KpHBH3Hbi, h p a a n y -  
com  u iapH K a .

H 3 pnc. 2

A = r k  — r  t u — ( r k — r w )  c o s  ß «  0,006 r  m .

n p n  m a ii^ o B a n iiH  KanaBO K K o iiT p o a n p y e T c a  pa3 M ep  D ,  noaTO- 
M y p a3 M ep  R m a x  Ha a e T a a n  O TJinnaeTca o t  n p H iia r o r o  a a a  p a c -  
neTa n p o ijm a a  K p y ra ,  o a H a n o  H3-3a M a a o fl pa3H H uw  M e a ra y  
rm h r K  h, ca ea o ß a T ea b H O , H e3H an H Teabn oro  o t j ih ih h  npo<j)Haa 
KaHaBKH o t  a y r n  0Kpy>KH0CTH npH H H Toe a o n y m e H H e  npaKTH 'ieeKH  
He O T p a * a e T c a  Ha to h h o c th  p a c n e T a  n p o c jw a a  HHCTpyMeHTa.

YpaBHeHHe paöoneft noBepxHocTH u ian^oB aabH oro  K p yra  b npn- 
HHTOH Ha pnc. 2 CHCTeMe K00paHH3T MOJKHO 3anHCaTb B BHae

Rm* =  V  [p- r + V r * - ( z - L T \ 2- x * + H )  +jfl , (1 )

r a e  R m e ic —  paccTO H H H e toh k h  noßepxH O CTH  m ancj)O B aabH oro  
K p y ra  o t  och  X-, 

p —  p a a n y c  uiaH<j>OBaabHoro K p y ra ;  
r  —  p a a n y c  npaBKH K p y ra .

TaK KaK L  =  B — rs in  a  h H = { R m ax— r j c o s a + r — p  (3aecb

ß  \
a — a r c s i n  j ,  B b ip aw eH H e (1 )  npHHHM aeT Bna

/'max J

R m e ^ r  \ V  [ p - r +  V r * - ( z - B + r s \ n * r  ] 2- x * + ^

+  [(^m ax —  r )  c o s a  +  r — P ] }  +  2,2 • ( 2)

A a a  K a a ra o r o  3HaneHHH x ,  t .  e. b K a a ra o M  ceH eH iin  iu a iic jio - 
B aab H oro  K p y ra , n ap aa a ea b H O M  naocKOCTH Z O Y ,  p a ö o n a a  TOHKa 
n oB epxH ocT H  K p y ra ,  o n p e a e a a io iu a H  cooT B eT C T B y iom yK ) TOHKy 
n po iß H aa  KaHaBKH, H B a a eT ca  H a n 6 o a e e  y a a a e H H o ii o t  och  X  (o ch  
KanaHHH 6a6K H  C T aH K a ). M aK C H M aab H oe  3HaneHHe R meic A a a  
K a w a o r o  ceneHHH K p y ra  ecT b  BTO paa K O op an H aT a  toh kh  npocjin- 
a a  KaHaBKH b H opM aabH O M  ceneHHH (n e p ß a a  K o o p a n H a T a  x ) .

A a a  noayneHHH ypaBHeHHa npocßnaa KanaBKH b HopMaabHOM 
ceneHHH R meKmax = f ( x )  neoÖxoaHMO nepByio npon3Boanyio 

ypaßiieHHH (2 )  npnpaBHaTb nya io , peuiHTb oTHocHTeabiio z  h iio- 
ayneHHoe 3HaHeime noacTaBHTb b ypaBHeHHe (2 ) .  Oanai<o n3-3a 
cao>KHOCTH yKa3aHHbix npeo6pa30BaHHft onpeaeaenH e R meKmayL 

npoB oanaocb  HucaeHHbiM MeToaoM Ha 3 B M  c HHTepBaaoM 
x ~ 0 ,0 1 5 p  a a a  3HaneHHft x  o t  0 a o  p. H aftaeH bi KOopannaTbi to -  
neK HecKoabKHX npo<J)HaeH KaHaBOK npn pa3aHHHbix 3HaHeHnax r.

B ce pacneTbi npoBeaeHbi a a a  3HaneiiHH p: o t  p = r m  - j-A  a o  
P = r iu + 1 > 5 A .  f t a n  K aa raoro  noayneH H oro npotjinaa KaHaBKH 
naftaeHw 3HaneHHa ß h r K . C  u eab io onpeaeaeHHH y ra a  ß a a a  
Kaaraon toh k h  npo(J)Haa KanaBKH H axoanan  pa3HOCTb M e * a y  k o -

opaHHaTOH R meicmax h n o a y x o p a o f t  ceneHHH uiapHKa, b3htoh 

n p n  t o h  a re K o o p a n H a T e  x ,  h to  h R meicmax • K o o p a n H a T a  x K . 

cooTBeTCTByromaa HaHMeHbUieMy 3HaneHHio s to h  pa3HOCTH, h 
ecTb, oneB naH O , K o op a n H a T a  toh kh  KOHTaKTa.
n p n  3T0M

ß =  a r c c o s  — — .
rm

P a a n y c  npo(|)Han KanaBKH  b Tonn e KOHTaKTa o n p e a e a a a c a  H3 
H3BeCTHblX COOTHOUieHHH nO KOOpaHHaTHM TOHKH KOHTaKTa H KO- 
op a n H a T a M  coceaH H X  ToneK , B3HTbix c n p a ß a  h c a eB a  o t  toh kh  
KOHTaKTa Ha paccTOHHHH npH H H Toro  H H Tep ßaaa  n o  och  X .  H a  
p n c . 3 b K an ecTB e n pH M epa rp a fjw n ecK H  n p ea cT a ß ae H b i p e 3 y a b T a -

J

P n c. 3. 3aBHCiiMOCTb y ra a  ß h r K o t  r

Tbi pacneTOB a a a  a ß y x  3HaneiiHH p. Kpußbie 1 noKa3biBaiOT H3Me- 
Henne ß b 33bhchm octh o t  r , KpiiBbie 2  —  r K .

E can  npHHHTb ß =4 0-= -45 ° n — —  =  1 ,01 5  1 ,0 2 0 , t o  3Ha-
r  ui

r
nenna ------- , cooTBeTCTByioiniie 3amTpHXOBainibiM 30HaM na

r m
pn c. 3, ö y a y T ,  o n e B iia n o , o n p e a e a a T b  an a n a 3 0 H b i aon yc T H M b ix  3 1 1a- 
neHHH r.  T a K  kok b n p o u e c c e  H 3iiauiHBaHHa K p y ra  r  yB e- 
a iiH H B aeTca, y K a 3 a m ib ie  a n an a3 0 H b i o n p e a e a a io T  T a x a c e  a o n y -  
CTHMbifl h3hoc K p y ra , e c a n  npaBH Tb e r o  n o  M HHHM aabHo a o n y c T H - 
MOMy 3HaneHHio r .  C  s to h  toh k h  3peH H a npeanoH TH TeneH  t o t  pa- 
a n y c  p , a a a  K O T o p o ro  yK a3aH H b iö  a n a n a 3 0 H  rnnpe. n p o B e a e i i -  
Hbie pacn eT b i n o3 B oa a io T  p eK O M en aoß aT b  a a a  uuiH ißoBaHHn K a- 
HaBOK n a  n au iK e  m apH H p oB  P u e n n a  c a ea y ro iU H e  pa3M epu uiuh- 
<J)0Baabiibix K p y ro B  (n p n  B ^ 3 r m ) :  p =  1 ,0 0 6 5 ^  n r = l , 0 5 5 r w  c 
aon ycK O M  n a  h3hoc + 0 ,0 1 / «, .

y f lK  621.919.2.001.2:621.3— 523.8

A b t o m c itm 3cil4Hsi npoeKTHpoßaHMq npoTSDKHoro HHCTpyMeHTa 

c  noMombto 3 U B M
C . E. cOPMfl

•  H h c t m t y t  TexHHnecKOM KHöepHeTHKH AHafleMHH H ayn B CC P

B b lH H C A H T E A b H A H  TexH H K a Bce ö o a e e  rnnpoKO npH M enaeT- 
ca n pn  aBT0M3TH3auHH npoeKTHbix paöoT , b t o m  nncae h npn  

npoeKTHpoBaHHH M eTaaaopeiKyiUHX HHCTpyMeHTOB.
ycneu iH oe BHeapeHne aBTOMaTHnecKoro npoeKTHpoBaHHH 

B ÖOabUIOH CTeneHH 33BHCHT OT TOTO, HaCKOabKO CnpoeKTHpO'BaH- 
Hbift npn noM om a MauiHHbi o ö ’beKT yaoB aerB op aeT  n p ea m B a a e - 
mum TpeöoBaHiiaM . Bo3m oh<hocth 3 L (B M  no3BoaaiOT cyu iecm eH - 
ho ycoBepuieHCTBOBaTb M eToaoaorH io npoeKTHpoBaiina c tohkh  
3peHHH HOBbiiueHHa e ro  KanecrBa. 3 t o  ycoBepuieiicTBOBaHiie 6a- 
3HpyeTCa « a  npHMeiieiiHH to h h h x  MeToaoB pacneTa, oTpajKaroiuHx 
HOBeftuine aocTHJKeuiia iiayn H u x HccaeaoBaiiH ii h npaKTHKii, n

B03M01KHOCTH OnTHMH33UHH HpOeKTHpyeMOrO OÖTjCKTa. TIpH HeaB- 
TOMaTH3HpOBaHHOM npoeKTHpoBaHHH npHMeHHTb yKa3aHHbie MeTO- 
abl npaKTHHeCKH HeB03M0>KHO H3-3a ÖOabUIOH TpyaOeMKOCTH pac- 
HCTOB.

B  H H crm yT e  TexHunecKoft KHÖepHeTHKH A H  B C C P  pa3paÖ0Ta- 
Hbi MeTOAHKH, aaropHTMbi h paöoHHe nporpaM M Ü npoeKTHpoBaHHH 
Ha 3 H ,B M  pa a a  cao>KHope>KyiuHX HHCTpyMeHTOB, b t o m  nncae 
K p y r a u x  npoTHJKeK nepeMeHHoro peaaHHH h manueBbix npoTanreK 
c npaMOÖOHHbiM, TpeyroabHbiM  n SBoabBeHTiibiM npoißnaeM m an- 
Ucb . Aarop iiTM bi npoeKTHpoBaHHH npoTHJKHoro HiiCTpyMenT.a pa3- 
paöoTaubi na OCHOBaHHH pyKOBoaautiix MaTepnaaoB {1 — 3], npn-

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



M eHHeM bix b  H acTO H iu ee BpeMH npH HeaBTOMaTH3HpoBaHHOM n p o -
eKTHpOBaHIHH.

C p e a n  onyöjiH K O B aH H bix  p a ß o T  n o  aBT0M aTH3anHH n p oe K T H p o ­
BaHHH n p o T H w e K  n a e ß o n e e  noaH O  3Ta 3 a a a q a  p e in eH a  b T p y a a x  
[4  h 5 ]. M eTO AH K a peineHHH yK a33H H oft 3 a a a qH , pa3pa6 oT aH H aH  
b  H H C T H T y ie  TexH ’HHecKOH KHÖepHeTHKH A H  B C C P ,  « M e e r  p n a  
OCOÖeHHOCTeii, KOTOpbie AaiO T B03M0>WH0CTb UIHpOKO HCn0JIb30B3Tb 
3 U B M  a a a  noB biu ieiiH H  K a q ecT B a  cn poeK Tn poB aH H b ix  n p oT R jK eK  
h p ac iu H p en H a  oöJiacTH  npHM eiiGHHa p a 3 p a 6 o T a iiH b ix  a a ro p n T M öB .

KoH CTpyKUH H  npoTH/KKH xap aK TepH 3yeTC H  co a era H H eM  n a p a ­
M eT poB  e e  ocHOBHbix 9JI6M6HT0B: M a T ep n a a a  p eJ K ym eä  q a c ™  h 
x b o c to b h k o b ,  iu a ra  h rjiyÖHHbi BnaauH bi qepH O Bbix 3y6beB , q n c a a  
3 y6beB  b  C0 KUHH h H o n te M a  na q cp n oB b ix  3 y 6 b a x . B  n p o n e c c e
npOeKTHp 0BHHHH B03M0/KH0 eO AyqeH IH e HGCKOJIbKHX A6CHTK0B Ba- 
pHaHTOB (KOHCTpyKUHH.

n P H HeaBTOMaTH3HpOiBaHHOM Hp OÖKTHp OB 3H H H H3 JIOJiyaeHHMX 
paCHeTOM BapnaHTO® KOHCTpyKUHH npOTHJKKH KOHCTpyKTOp BblÖH- 
paeT  HaHÖojiee npHCMaeMbiH. ripoeK TupoBaH H e n y ieM  n o a ß o p a  
pa3M epoB  ocHOBMbix sjieMeHTOB c  n ocaeayio inH M  pacaeTOM Tpe- 
6yeT 3HanHTejibHbix 3aTpaT  BpöMeHH. n p H  paöo T e  aa>Ke n o  cne- 
UHajIbHblM MeTOAHKaM, KOTOpbie n03B0JIHI0T OrpaHHRHTbCa pa c -  
neTOM m aHajiH30M cpaBH H Teabeo H eß oab in oro  qn caa  BapnaHTOB  
[1 e  2 ], TpyAoeMKOCTb pac 'K TO B  o c raeT ca  aocT aT oqn o  6ojibuioß . 
IloSTO M y AAH HeaBTOMaTH3HpOBaHHOrO HpOeKTHpOBaHHH x a p a x -  
Tepno ynpom eH H e pacnenHoft qacTH: oßbrqHo orpaHeqHBaioTCH pa c -  
neTOM h aHaJiH30M Ä ß y x  h a h  T pex  BapnanTOB KOHCrpyioiHH. H pH  
3 to m  p a c i e i y  noasepracT C H  TOJibKO 'icp n o B aa  qacTb, qacTOBan » e  
na3iiaqaeTCH 6e3 pacqeT a , x o t h  b ee x o T o p b ix  c a y q a n x  (n pn  M a- 
ab ix  n o A ’beM ax  n a  3yu  in ßoabm oM  qn cae  3y6beB  b  cexitHH Ha 
nepnoBbix  3 y 6 b a x ) m o>k€t öK asaTbcn , h to  na  qncTOBbix 3y6bHX  
ycH.iHC npoTRPHBanHa Bbiiue, a K03cj:>(j)HnneiiT noMemaeMOCTH  
CTpy>KKH H H »e , neM Ha qepHOBbix, npnqeM  3 th  n apaM eT pw  M o ry r  
b w h th  3a aonycTH M bie n p e a e ab i. C a e a o B a T e a b e o , npn  iieaBTOMa- 
TH3Hp0BaHH0M npoeKTHpoBaHHH npOTHJKeK OnTHMaabHOCTb KOH- 
CTpyKUHH e e  MOJKeT 6biTb rapaHTHpoBaH-a.

ripoeKTHpoBaHHe npOTHJKHOro HHCrpyMeHTa c  noMOinbio 3 I J B M  
npn Heßojibmnx 3aTpaTax BpeMeen o6ecneqHBaeT TmaTenbHbift 
pacneT h aHajiH3 napaMeTpoB Kax nepHOBOü, Tax n h h c to b o h  qa- 
CTeft Bcex paccqHTbreaeMbix BapnanTOB KoHCTpyKUHH h Bbiöop on- 
THMajibnoro BapnaHTa.

AßTOMaTHqecKoe npoeKm poBaH H e Ha 3 U B M  >bo3M05kho jin u ib  
b to m  c j iy q a e ,  ec jiH  s t o t  ep ou eoc  ßyaeT  CTporo 4)0 P Maj|1130BaH- 
OnTHMajibHocTb cnpoeKTiipoBaHHoft KOHCTpyKiiHH rapanTHpyeTcn 
TOJibKO Tonaa, K o raa  aarop iiTM  nocTpoeH na 6a3e oßBeKraBHUx 
3aKOHOMepH'OCTefl H OnTHiM«3aU,HH OCyLUeCTBJIHCTCH n o  oßbCKTHB- 
HblM KpHTepHHM.

B  3aBHCHMOCTH OT KOIIKpCTHblX inpQH3B0aCTBeHIIbIX yCJIOBHH K 
npoöK TH pyeM O H  npoTa>i<K e npea"bauaHKiTCH p a3 a n qH b ie , H H ora a  
n p o T H B o p eq a m n e  a p y r  a p y r y  TpeßoBaH H H , e c a e a c T B H e  q e r o  o n p e -  
aeJ ic iiH e  o6i>eKTHBHbix KpH TepneB  O H THM ajibnocTH  3 a T p y a n e n o . 
B  HeKOTOpbix c a y q a a x  m o jk c t  0 K a3 a T b ca , h to  ee3 H aq H T eab H oe  H3- 
MeHeHHe h c x o a h u x  a a iiH b ix  (H anp H M ep , yM SHbrneHHe n p n n yc K a  e a  
npoTH TH B aH ne) h jih  p a cu in p eH H e  a on yc T H M b ix  n p e a e a o B  O Taeab - 
Hbix n a p a M e T p o a  npoTHJKKH (yB ea n q eH H e  aonyCTHM OH a jih h m ) 
npn B oaH T  k  6 o a e e  n pneM aeM b iM  B apnaH TaM  «oH C TpyK U H H .

O a H a x o  c o B p e M een b ift  y p o e e H b  3H a«H ft b oßaacTtn  npoTSirH Ba- 
hhh  He n o s B o a fle T  c ^ o ip M y a n p o B a T b  o ß m e e  K oanqecT B eH H b ie  3a- 
KOHOMepHOCTH AOnyCKaCM blX H3MCHe.HHH 3THX BeaHqHH, yqHTbl- 
B a iom H x  B ce M H ortro6pa3H e n poH 3 B oacTB eH H b ix  ycaoB H H . f lo s T O -  
M y n p n  aBTOM aTHqeoKOM n poeK TH poBaH H H  n o  p a3 p a6oTaH H O fl Me- 
ToaH K e orp aH n qe iiH H  n a p a M eT p o B  npoTHHCKH h K p H T e p ™  o n r a -  
M a a b H o ro  pem eHHH 3 a a a iO T ca  K o n cT p yK T op oM  h b b o a h tc h  b 
3 U B M  ib H c x o a iib ix  aaH H b ix . I l o c a e  p a c q e T a  ißcex BapeaH TO B  k o h - 
CTpyKUHH npoTHJKKH M eT oaH K a  n o3 B oa n eT  e e  aH aae3 H p oB aT b  n o - 
a yqeH H b ie  p e3 ya b T a T b i aBTO M aTnqecKH , a  B b iaaTb  e a  n eq aT b  « c a e -  
a u »  3 th x  BapnaHTOB (co q eT a H H e  o o h o b h u x  aaeM eHTOB KOHCTpyK- 
h h h  h HeKOTOpbix n o a y q e H e b ix  p acqeTO M  n ap aM eT p o B  h p o th jk k h , 
n e o ö x o a H M b ix  h a o c ra T o q H b ix  a a n  aH aaH 3a h oneHKH B apn au - 
T a ) .  « C a e a u »  B b ia a io rc ii Ha n e q a T b  TaKJKe e p e  OTCyTCTBHH r o a -  
Hbix B a p n a «T O B  KOHCTpyKH.HH, B c e  n a p a M e T p u  K O Topb ix  y a o ß a e T -  
Bopn iO T 3aaaH H biM  orpaH H qeuH H M . n p n eM n eM b iH  B a p n a eT  n an  H3- 
M eHeHiee h c x o a h m x  aaH H b ix  h  nepBO H aqaabH O  3aaaH H b ix  o rp a e H -  
qeHHH a a n  n o B T o p iio r o  p a c q e T a  B b ißnpaiO Tca K o e c T p yK T o p o M  npn  
aH aaH 3 e « c a e a o B » .  ü o c a e  a ea a H 3 a  b n c x o a H y io  HH ijiopM auH io 
BHOCHTCH H3MeHeHHH H 3aHOBO npOBOaHTCH nOAHblft p aC qeT  KOH- 
CTpyKUHH npOTHJKKH HAH TOAbKO BapH aH Ta, BblÖpaHHOTO KOH- 
CTpyKTOpOM. B o  BTOpoM c a y q a e  b H cxoa H b ie  aaH H bie BB oanTcn  
3naqeiiH H  o c h o b h m x  saeM eH TO B B b ißpaH H oro  B a p n a iiT a , n pnqeM  
p a c q e T  m o ik h o  eec T H  KaK  c  n ep B oeaqaab H b iM H  h c x o a h w m h  aaHHbi- 
m ii h o rp a H im e n n a M ii, TaK  h c  H3MeHeHiibiMH.

I lp n  aBTOMaTnqecKOM npoeKTHpoBaHHH, KaK h npn pacqeTe Ba- 
pnaHTa, BbißpaHHoro KOHCTpyKTopom, onpeaeaniOTCH h BbiaaroT- 
ch na neqaTb Bce napaMeTpbi cnpoeKTHpOBaHiioft npoTH*KH.

TaKHM o6pa30M, paapaöoTaHHaH MeToanna oöecneqniBaeT ®03- 
MOJKHOCTb KaK aBTOMaTHqecKoro npoeKTHpoBaHHH, T a « h eenoa- 
Horo pacqeTa c  iibiaaqeä Ha neqaTb «caeaoB » B cex  eapnaHTOB aaa 
aaabHefiniero aeaan3a hx KOHCTpyKTop om, a TaKiKe aan noBTOp- 
Horo pacqeTa BbißpaHiioro BapnaHTa.

OcoöeHiiocTbio MeToaHKii HBaaeTCH to , hto oita npeaycMaTpu- 
BaeT «ccaeaoBaHHe paöoTbi npocKTHpyeMOß hpothjkkh Ha Bceft 
aaeHe paöoqero xoaa, o t  BCTynaeHHH b pe3aHHe h ao  Bbixoaa H3 
Hero Bcex 3y6beB, eaqHHafl c  nepfioro, npn aßHiKeHHH npoTHHCKH 
qepe3 oßpaßaraBaeMyio aeTaab. HccaeaoBaHHe 3aKaioqaeTCH b 

pacqeTe KO3 <j)({>HnHeHT0B noMemaeMOCTH CTpy*KH h  ycnaHH npo- 
THrHBaHHH ea  K a*aoM  3y6e, a TaKJKe cyMMapHWx ycHanfi Ha no- 
caeaoßaTeabHO pacnoao/KeiiHbix rpynnax OAHoepeMeHHO paßoTaio- 
IU.HX 3y6beB. Oho no3BoaneT noayqHTb noaHyio KapTHHy H3Mene- 
HHH CHA pe33HHH H yCAOBHH p33MeiUeHHH CTpyJKKH BAOAb BCeft 
peiKymeß qacTH, hto ocoSeinio Ba>KHO aan oneHKH paöoTOCnocoß- 
HOCTH npOeKTHpyeMOft npOTHÄKH.

PaccqH TaH H b ie  K03<j)4)HnHeHTbi noM em aeM O CTH  CTpyxcKH h  cyM- 
M apu b ie  ycnaH H  npoTHTHiBaHHH e a  n p y n n a x  oaeoB peM eH H O  p a 6 o - 
Ta io inH X  3 y6beB  cpaBHHBaiOTCH c a on ycK a eM U M H  iBeanqHHaMH. 
I lo c K o a b K y  n o a t e M  Ha o ö a n p o q H b ix  ä yß b n x  on p e ae aa eT C H  c yqe- 
tom a o n y c K a e M H X  3KaqeHHH ycnaH H  n KoafjKpHUHeHTa, H eaonycTH - 
Mbie 3HaqeHHH s th x  n ap aM eT p o B  M o ry T  HMeTb MecTO a n u ib  Ha qii- 
ctob b ix  3yöbH X . B  n ocaeaH C M  c a y q a e  MeTOAHKa n p e a yc M a T p iiB a e T
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aB T O M aT in ecK oe  yBejiHTOHHe rn a ra  h  rjiyÖ H H bi npocjiHJiH miCTOBbix 
3y6beB ä o  BejMBHH, oöecn en H B a iou iH X  Ä on ycT H M b ie  3HaueHHH y c n -  
jihh h K03$(J )H aH eH Ta. E k u iyneH H oe pacneTO M  H aH Ö ojib m ee y c n jin e  
npoTflrHßaHHH h  HOMep n e p ß o r o  3 y 6 a  H a H ß o jie e  H a rp y x e H H o ft  
rp y n n u  OÄHOBpeMeHHO p a ö o T a io m H X  3y6beB , HaH M eH binnft Koscp- 
(jmUHeHT noM em aeM O C TH  CTpyiKKH  n HOMep 3 y 6 a  c  s t h m  K 03 (})(J )h - 

UHeHTOM iBbmaioTCH Ha n enaTb .
B  COOTBeTCTBHH C MeTOAHKOÜ paCHCT BapilaHTOB KOHCTpyKUHH 

npoöKTHpyeM OH h p o th jk k h  o cym ecT B J in eT ca  n oc jie A O B a T e jib iio . 
B a p b H p yeM tjft  o o h o b h o h  BJieMeiiT a « ih  p a c a e r a  K a a c n o ro  n o c jie -  
A y io m e ro  B apn aH Ta  KOHCTpyKUHH B b ißH paeTca  Ha ooHOBaHHH aH a- 
jiH3a pe3 yjib T aT O B  p a c n e x a  n p e n b iA y m e ro  BapH aH Ta. 3 t o t  aH ajiH3 
nosB O jineT  c p a s y ,  6e3  p a c ^ e r a ,  BbiHBHTb M eH ee npneM JieM bie Ba- 
puaHTbi, h t o  c o K p a m a e x  h h c j io  paccH H TbiBaeM bix  BapaaHTOB, 
yM eH bm aeT  p a c x o n  M am u H w oro  BpeMeHH Ha n p o e K ra p o B a H H e  h  

npH HenojiH O M  p a c n e T e  o G jie ru a cT  an a jiH 3  «c j ie A O B »  BapnaHTOB.
PaapaöoTaH H M e ajiropHTM U i i o 3 b o j i h i o t  npOBKTHpoBaTb npo- 

t h ä k h  a j i h  o6pa6oT.KH KaK o a h o ü ,  xaK h  rpynnbi neraneft, npo- 
xarHBaeMbie a.ieM eiubi KOTopbix oTJinnaiOTCH ToubKo a u h h o h  pe- 
33HHH.

ripH H itH nH ajibH aH  6 ji0 K -cxe M a  a n rop n T M a  npoeKTH poBaH H H  n p o - 
t h ä h o t o  HHCTpyM&HTa, p a 3 p a 6 o T a H H o ro  b  c o o t b 6t c t b h h  c  y x a -  
3aHHOH M eTOAHKofi, n p n ß eA eH a  b  cxeM e.

K a x  n o K a 3 a jia  n paK Tm ca aB TO M aT nn ecK oro  npoeKTH poBaH H H , 
n pn  p a c a e ie  oah o h  h po th jk k h  noA roTO B K a h icxoäh h x  AanH bix , 
BKJnoqaa h x  ne*p(j)opau.Hio, 3aaH M aeT  15— 20 m u h , a caM  p a c ie T  
Ha 3LLBM 3— 4 m u h .

Pa3pa6oTaHHbie anropnTMbi h paßcHwe nporpaMMbi npoeKrapo- 
BaHHH Kpyrnbix h nuiiineBbix npoTHweK nponum onbiTHO-npoMbiin- 
neHHyio npOiBepKy h BHenpeHbi b  npoH3BOACTBo Ha HeKOTopbix na- 
UIHHOCTpOHTejIbHblX JipeAnpHHTHHX.
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KOHCTPyKUHH OCEH M TEJIEWEK 3APYEE>KHblX nPMLJEnOB
m nonynpHUEnoß

B A flCH E H LU H M  y 3 u o w  n p n u e n n o ro  co -
CTaBa HBJIHeTCH OCb, COCTOHUiaH 113 

ßaJiKH c o  C TynuuaM H  h TopM 03H bix  M exa - 
HH3MOB (pHC. 1 ).  O c b , yKOMHUeKTOBaHH-lH 
yn pyrH M H  s jieM eH TaM H  n oA B ecK ii n A e r a -  
uhm h KpenJieHHH o c h  k  p a M e  h uh  H ecy m e- 
My K y3 0 B y , o 6 p a 3 y e T  x e jie iK K y . f l u n  n pn - 
u en H oro  c o c T a B a  oß m eT p a H cn op T H O ro  Ha- 
3HaueHHH npHMeHHIOTCH OÖblUHO OÄHO- H 
A B y xo cu b ie  Tejie iK K H . T p e x o c H b ie  TeueiK KH , 
ycTanaBJiH B aeM bie b  n oc jieA H H e  t o a h  Ha 
npnueriHOM c o c T a B e  b  IlTaJ iH H , K a n a A e ,  
CLLIA h A h t ju ih ,  eme M au o  p a c n p o c T p a -  
Heiibi.

H arp y3K a  na OAiioocHyio TeueiKKy npn- 
uenHoro cocTaßa oßm eTpaHcnopTHOro Ha- 
3HaueHHH n e  n p eß b im a eT  13 t ,  a  na Aßyx- 
o cu yK ) —  21 r.

3 a  py6e>KOM o c h  r j i h  npnuenHoro cocTa- 
Ba H3TOTOBJIHIOTCH, KaK npaBHJio, cneuua- 
JIH3HpOB3HHbIMH (flHpMaMH. HaHÖOJiee H3- 
BeCTHbie H3 HHX: THMKeH, PoKBSJUI-CTail- 
AapT (C LU A ), Beprnme-AxceHiJiaöpHK 
( 4 > P r ) ,  PaßspH  OysH  ( A h t j ih h ) ,  O p io xa - 
y(J) O paH ce (ÖpaHU HH).

Ba.iKH ocefl inroTOBJisnoTCH H3 KauecT- 
BeHiioH  cTajiH. HanpHM ep, ßajiKH ähh no- 
uynpnuenoB cjuipMbi O p io xay^ ) (CLLIA) H3-

TOTOBJ1HKITCH H3 CpCÄHeyr.iepOÄHCTOH Jie- 
rn p oB aH H o fl xpoM O M apraH ueBO H H KeubM O - 
jiHÖAenoBOH c T a jiu  8635, n o  C T a H A a p ry  
S A E  TBepAOCTbKi H RC  26— 28.

B a jiK H  o c e ft  aHrjiHHCKoft (jm pM bi P a ö s p n  
O y s H  BbinojiHHHDTCH H3 yru epoA H C TO M ap- 
ra H u eB oft CTajiu  E N 1 4  n o  BpHTaHCKOM y 
C T aH A ap T y  B S 9 7 0 , c  n p eA eu oM  npouHOCTH 
He M eH ee 70  k P / m m 2, a cjmpMbi B u ß e p T ii
(H T a U H H ) —  H3 XpOMOHHKejIbMOJIHÖAeHO- 
BOH CT3JIH TBepAOCTbK) HB  190— 200.

M a T e p n a u o M  ä u h  H3roTOBJieHHH pH Aa 
ßaJiOK o c e ft  (jw p M b i B e p r iim e -A x c e H 4 )a 6 p H K  
c jiy iK H T  CTaub V M 1 2 5  n o  D IN 1 6 6 5  TB ep- 
ÄOCTbro H RC  26— 29.

O ch  h  O A noocH b ie  Te.TC>KKH ä -th  n p n u en - 
h o t o  co cT a B a  n o  r p y 3 o n o A ’beM iiocT H  ycu oB - 
h o  m oh cho  pa3A eJ iiiTb  Ha Ä ß e  rp y n n b i:

1. O c h  n Tenen<KH, npeAH a3H aneH H bie 
AJiH pa3JiHUHbix npH nenoB , ö yK C H pyeM b ix  
n em oB b iM H  aBTOM oßnjiHM H. rp y3 o n o Ä "b eM - 
HOCTb h x  oßbinHO He n p eß b im a eT  2500  Ka.

2. O c h  h Ten eiK K n , n cn o jib 3 yeM b ie  au h  
n p n n e n n o ro  co cT a B a  oß m eT p a H cn op T H O ro  
Ha3naneHHH. rp yso n o A n e M H O C T b  h x  co cT a ß - 
j in e T  250 0— 13 000  Ka.

T e n e iK K ii n ep ß o ft  rp y n n b i o6bW HO Bbiny- 
CKaiOTCH c  TOpCHOHHOÜ pb iua iK H oft n oÄ - 
BecKoft, c  n oA B ecK o ft, Bb inojiH eH H oft Ha no- 
n ysA A H n T iin ecK H x  j ih c t o b h x  p e c c o p a x ,  h 
A p y rH M n  BHAaMH yn p y rH X  sneM eHTOB. 3 H a - 
nHTejibHO p a cn p o cxp a n eH b i o c h  h  T en e iK K ii 
n epB o ft rp y n n b i c  pe3HHOBoft n oA B ecK o ft cn - 
cTeM bi H e ftA x a p T , y  K O Topo ft y n p y r n e  3Jie- 
M eiiTbi B b ino jin e iib i b  BHAe p e3 im o B b ix  a cry -( G P O
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t o b ,  paöoTaiomHX Ha cacaTiie. rpy3onoA'b-
eMHOCTb öo jib iiiH H C TBa T e A e * e K  n ep ß o fi
rp y n n b i cocT aB A H eT  500— 1400 k z .

OAHDOCHbie Te.ieJKKH B T op o ft rp y n n b i b  
ßojibiiJHHCTBe c A y a a e B  C H a 6 *e H b i y n p y rH -  
m h  sa eM en T aM H  b  BHAe a h c t o b u x  p e c c o p .

O a h o ü  H3 o c o ö e H H o c T e ii o c e ft  M a jio ft 
r p y s o n o A ie M n o c T H  HBAHeTCH BbinoAHeHHe 
öaA O K  c  naK JionoM  n a ii({ ) n a  1— 2,5°. H a -  
k a o i i  u a n i}) n peA ycM O TpeH  a a h  KO M nenca- 
UHH AeiJiopM auHH ö a a o K  o c e f l  b o  BpeM a 
ÄBHJKeHHa n p n u en o B  (n o A y n p m ie n o B ) c 
noJ iH ofl H a rp y3 K o ft. O TcyTC TB H e HaKAOHa 
nan<j) n p a  3H aaH TeAbH o A e ijio p M H p y io iu H x cn  
o e a x ,  n o  3 a p yöe )K H b iM  A a m ib iM , h b a h c tc h  
OAHOH H3 npHTHH nQBbllUeHHOrO H3HOC3 
n p o T e K T o p a  BHyTpeHHHX u ihh . B aA K H  o c e fl  
cp e A H e fl h  ö o A b in o ft  rpy3onoAT>eM HOCTH 
o Ö u h h o  B b ino jiH aiO Tca A O C TaToano  m e c r e » -  
MH, aTO n03BO AaeT OÖXOAHTbCH H 6e3 Ha- 
KAOHa uan<J).

A a h  cHHHceHHH yp oB H a  n o A a  n p n u en o ß  n 
n oA yn p H u en o B -(j)yp roH O B  ö b a k h  o c e f l  a a c T o  
H3rOTOBAaiOT «C TyneH H aTb IM H » C lUTHÖOM 
b c p e A H e fl nacTH  t .  e. c  pacnoA O JK eim eM  
cp e A H e fl a acT H  öaAK H  H H K e  o c h  uant}). T a ­
n n e  OCH B ÖOAbIHHX KOAHaeCTBaX BblnyCKa- 
eT , H anp H M ep, (JmpMa P a ö s p a  O y s u .  Cxe- 
M aTHHHoe H3o6pa>KeH H e t b k h x  ocefl n on a - 
3 a n o  na p u c . 2 , a h x  n a p a M e T p u  n p iiB eA e- 
Hbl b T a 6 a . 1.

nne aacTH o c h  a a h  npnuenoB-Aaa 
anrAiiflcKofl (JwpMbi P a ö s p ii O yan  
(ß iop a a  nacTb ocu  cHMMeTpHaiia)

HaHÖOAbiuee pacnpocTpaneHHe noAyau.TH 
CAeAyiomHe KOHCTpyKTiiBHbie cxeMbi 6 h a o k  
ä a h  oceft npnuenHoro cocTaßa (pnc. 3): 
/ —  KBaApaTHoro h a ii  npaMoyroAbHoro ce- 
aenHH C OÖTOHKOÜ k o h u o b  noA pa3Mep 
uan^); I I  —  TpyöaaToro ceaeHHH c BBapen- 
h h m h  uancjjaMii h nocneuyiomeft oöpaöoT- 
Kofi h x ; I I I  —  TpyöaaToro ceaeHHH c  npn- 
BapeniibiMH b c t h k  uan(}>aMH n nocAeAyio- 
mefi o6pa6oTKoft nx; I V  —  TpyöaaToro ce- 
aeiiiiH c oöwaraMii KoimaMii h nocAeAyio- 
meft oöpaöoTKoft nx h o ä  pa3Mep nanijibi; 
V  —  AßyxTaBpoBoro ceaemifl c o ö to h k o ü  
k o h u o b  noA pa3Mep uarnj).

-4 —1

Pnc. 3. OcnoBiibie Tiinbi öaAOK ä a h  ocefl 
npnuennoro co cT a ß a

B b iö o p  T im a  öaAKH  b  3n aaH T eA bno ft CTe- 
n e iiH  o n p e A e a a e T c a  M acu iT aöoM  npoii3BO A- 
CTBa h H M eiouu iM ca  TexH O A onm ecK H M  o ö o -  
pyA O B am ieM . BaAK H  n e p ß o ro  TH na, H 3ro- 
TO BAaeM bie H3 n p o n a T a  K B a A p a r a o ro  h ah  
n p a M o y ro A b H o ro  ceaeHHH, Bb inycKaiO Tca 
a h ö o  n p n  M aAb ix  M a c u iT a ö a x  npoH3BOA- 
CTBa, a h ö o  n pn  o rp a H H a em ib ix  T e x n o A o rn -  
aeCKHX B03M0JKH0CTHX. O c i l  C ÖaAKaMH 
n e p ß o ro  THna Bb inycK aiO Tca cjiiipM aM ii B e p -  
rn m e -A x c e n (j)a 6 p H K , S A E  (O p a H u iin )  

H AP-
H3yaeHHe (JmpMeHHbix a s h h u x  n oK a3 a - 

a o ,  h t o  ceaemie 6aAOK K B aA p a T H o ro  n p o - 
<J)hah H 3M eH aeTca b  m upoK H X  n p e A e A a x . 
B TaÖA. 2 n p u B eA en b i pa3M epb i ceaeHHH 
6aAOK pa3H b ix  rpy3onoA i>eM H O C Tefl.

H 3  TaÖA. 2 b h a h o , h t o  ceae iiH H  y  öaAOK 
npHMepHO oAH H aKO Bofi rpy3onoAT»eM H O CTn 
oaeHb 6 ah 3 K ii n o  pa3M epaM .

O c h  c ÖaAKaMH T p y ö a a T o ro  ceaeH H a (th -  
nbl II, I I I  H IV ) H3rOTOBAHIOTCH B OCHOB- 
hom  cjn ipM aM ii P oK B S A A -C T a n A a p T , P a ö a p i i  
Oysu. 3 a M e n a  6aAO K H3 K B a a p a T iio ro  n 
n p a M o y ro A b H o ro  n p on a T a  n ycTO TeAbiM ii no- 
3BO AaeT yM eH biu aTb  Bec n e n o A p e c c o p e n -  
ubix M acc  n pH M epu o  n a  20%. B u n y c K  ra-

k h x  öaAOK TpeöyeT ocHamenim npoii3BOA- 
CTBa cneunaAbHbiM CBapoaHbiM h Ky3Heano- 
npeccoBbiM oöopyAOBanneM. OTAHane 6a- 
AOK I I ,  I I I  H I V  TimOB 3aKAK>aaeTCH B TOM, 
aTO y  6aAOK THnoB I I  h I I I  uanijia npnBa- 
peHa, a y  THna I V  —  oöpa30BaHa b pe- 
3yAbTaTe o ö k o t h h  k o h u o b  3ar0T0BKH 6aa- 
kh . n o  BecoBbiM h npoHiiocTHbiM noKa3a- 
TeaaM öaAKa THna I V  HMeeT npeiiMyme- 
c t b o  nepeA öaAKaMH TimoB I I  h I I I .  A a h  
H3roTOBAenna öaAOK ocefl rpy3onoA'beM- 
HOCTbK) 8— 13,6 T OTAeAbHbIMH (JlHpMaMH 
HcnoAb3yioTca Tpy6bi Hapy>KHUM AHaMeT- 
pOM 111 — 152 M M  npH TOAUIHIie CTeHKH 
11,5— 14,5 mm.

0 ä H 3  H3 BeAyiUHX 4>HpM P0 K B 3 A A -C t3 H - 
AapT npeAAaraeT a a h  npnuenoB h noay- 
npnuenoB o c h  rpysonoAijeMHOCTbio 6,3—
13,6 t .  Bce o h h  H3roTOBAaiOTca c  Tpyöaa- 
th m h  6aAKaMH. O c h  rpy3onoAi>eMHocTbio
6,3 r  BbinoAHaiOTca Kan c npaMofl 6aAKofl 
o c h , TaK h co CTyneHaaToft. CTyneHaarofl 
BbinoAHeHa 6aAKa o c h  rpyaonoATjeMHOcrbto 
7,25 t  h öaAKa o c h  cepnn F V .

H apaAy c Tpy6aaTbiMH ÖaAKaMH Kpyrao- 
ro  ceaeHHa npHMenaioTca nycTOTeAue öaa- 
KH KBaApaTHoro ceaeHHa. KoHCTpyKUHio ii 
TeXHOAOrHIO H3rOTOBAeHHH T3KHX ÖaAOK 
mojkho paccMOTpeTb na npHMepe och mo- 
AeAH P ro -Pa r, KOTopyro (J)npMa Opioxayt}) 
cnpoeKTHpoßaAa h HaaaAa H3roTOBAHTb na 
hobom 3aBOAe b r. A eAb^oc. Och Pro-Par 
rpysonoATteMiiocTbio 11,3 t  hstotobahiotch 
H3 CTaAbnoro AHCTa. A iic t  npoKaTaH H3 Ka- 
aecTBennofl cthah co  3HaaHTeAbiibiM coAep- 
»aHHeM MapraHua h Apyrnx AernpyiomHx 
npncaAOK h no XHMHaecKOMy cocTaßy 
npeACTaBAaer coöoft MOAinjuiKauHio cthah 
C-1035. npeAe.a TeKyaecTii CTaAii 5600—  
6300 nr/cM2. Uan(})bi n öaAKa och BbinoA- 
neHbl H3 OÄHOft 3arOTOBKH, aTO B03M05KHO 
ÖAaroAapa naAiianio cneunaAbiioro oöopy- 
ÄOßaHHH.

n o  yTBepHCAeHino 4>HpMbi npiiMenetnie 
KaaecTBeHiiofl c th a h  h cneuH aAbnoro oöo- 
pyAOBaHIla n03B0AHA0 MaKCHMaAbllO HC- 

n0Ab30B3Tb MCT3AA II b nTore noAvaarb 
npoaH yio h JKecTKyio KoncTpyKuino npn 
MHIIHMaAbHOM COÖCTBCHHOM ßece. I lp il 
MaKcuMaAbHofi Harpy3Ke h OTcyTCTBim na- 
KAOHa uan<}) n p orn ö  öaAKH He npeBbiiiiaei 
0,5%. C ueAbio noBbimeHHa yAapn oft n 
ycTaAOCTHofl npoanocTH o c h  nonepeaHoe 
ceaeriHe nocAeAHeft b on a cn u x  MecTax yße- 
AHaeno.

A a h  o c e ft  P r o - P a r  n p iiM en en a  HOBaa 
KOIICTpyKUHa T0pM 030B . H apyJK H b lfl II 
B IiyTpeHHHft nOÄUIHIIHHKH uan4> pOAHKOBble 
KO HHaecK iie o u n o r o  T H n op a3 M ep a  (H apyxv- 
iib ift AH aM eTp 152 mm, BH yTpetn iH ii 89 m m ), 
h to  c o n p a u ia e T  H O M eiiK A aT yp y 3an ac iib ix  
a a cT e ft . n o A m iin m iK i i  p a c c i i iT a i ib i  n a  pa- 
A n a A b iiy io  n a rp y 3 K y  20 t  ii npn  n eoö x oA H - 
m o c t ii  A e r e o  p e r y A iip y io T c u . P a ö o T a iO T  ohh

T a 6 i i i i

T a 6 ji im a 1

rpy3ono;n>- 
eMHOCTb 
OCH B K Z \

CTanjiapT- 
Han KOAen 

B  B M M

CeMeHHe
ÖaAKH B M M

ÄHaMeTp
T0pM03H0-
ro 6apa- 
öana b m m

KoJiHMe-
CTBO WÜH- 
AeK AAH 

KpenAeHHfl 
KOAeC

PaCCTOHHHe 
Me>KAy 

ocbio uan- 
4)bl E  B M M

508 1524 38x38 152 3 76
766 1524 38X38 203 4 76

1016 1829 38X38 203 4 76
1524 1829 44X44 203 5 76
1778 1829 44X44 254 5 76
2032 1829 51X31 254 5 76

SAE
(^pamiHfl)

PaÖBpH Oysii 
(AnniHfl) <PpioxaytI> (C IUA)

rpy3onoü^eM-
HOCTb OCH B m

CeneiiHe
B M M

rpy3onoflT>- 
eMHOCTb 
OCH B m

CeneHHe
B M M

^py30^0A^- 
eMHOCTb 
OCH B m

CeHeHne
B M M

1,6

3.0
5.0
6.0 
8,0

8,8-10,0

50X50

60X60
70X70
80X80
90X90

100X100

0,5-1 ,0  
1,5-1,78 

2,0 
2,5 

5 ,0-6 ,0

38X38
44X44
51X51
57X57
76X76

o
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Jfe 7, 1970 r. ABTOMOßnJlbHafl npOMbllllJieHHOCTb 4t

B MaCAHHOÜ B an ne , KOTOpaH HaXOÄHTCH B 
AOByUIKe, 06pa30B aH H 0H  fcaAbHHKOM BHyT- 
penHero noAu iH nH H K a c  oahoh CTOpoHbi h 
KpbiniKOH H3 n p o3 p a H H oro  n ^acT H K a  c  Apy- 
ro fi. CaJibHHK BbinoAHeH 6e3 bchthjmuhoh- 
H oro  OTBepcTHH, Ö A a ro A a p n  u eM y  hckaio- 
>iaeTCfl n on a A a H H e  Ha noAH innHHKH B A arn  
H nUAH.

TexHOAorHH H3roTOBAeHHH och P r o -P a r  
cAeAyiom aH (pn c. 4 ) .  CTaAbHoft ahct cbo- 
panHBaeTCH b T p y ö y  AnaMeTpoM 152 mm h 
CBapHBaeTCH bctuk (pn c. 4, a ).  ü o c A e  sto- 
ro  KOHUbi Tpy6bi HarpeßaiOTcn a o  1100°, 
BbICaJKHBaiOTCH H OÖJKHMaiOTCH B CneUH- 
aAbHOH MauiHHe TaKHM o6pa30M , hto6h b 
tom MecTe öaJiKH och, rA e  6yA eT  ycraHOB- 
AeH BHyTpeHHHH nOÄHIHnHHK, TOALUHHa 6bl- 
Aa ßoAbrne, ueM y  kohuob (pn c . 4 , 6 ) .  3 a - 
TeM KOHUbi 6aAKH nOBTOpHO IiarpeBaiOTCH,

a )

5)

Phc. 4. TexH O A orH H ecK n e aTarib i ii3 roTO B Ae- 
HHH ÖaAKH OCH MOAeAH P r O - P a r  (J)HpMbl

O p io x a y i j )  (CLUA)

o6*HMaioTCH h 3aKaAHBaroTCH, hto o6e- 
cnenHBaeT noBbimeuHe tbcpäocth noßepx- 
hocth uan<}> npn coxpaHenHH bh3kocth 
BnyTpeHHeft cTpyKTypbi MeTaAAa. ÜocAe 
sxoro narpeBaeTca cpeAHHH uaerb och h b 
cneunaAbHOM unaMne TpyöuaToe ceqeiiHe 
npeo6pa3yeTCH b KBaApaTHoe pa3MepoM 
127X127 m m  (pnc. 4, a ). TaKoe ceueHHe no-
3BOAHAO CHH3HTb (üO CpaBHeHHK) C Tpy6- 
HaTbiM cea en H eM ) coßcTßcniib ift B ec 6 a a k h  
Ha 8,6 kz.

Ä p oß ecT p y ftn o ft oßpaßoTKoft yAaAnercn 
OKaAHHa. 3 a T e M  uancjibi oÖTauHBaiOTCH 
(pnc. 4, z ), a nocaAO H H bie M ecTa  äah y c T a -  
hobkh noAuiHnHHKOB cH a q a A a  3 a K aA H B a io r- 
ch t. b. H., a 3aTeM uiAHipyiOTCH. H a  3tom 
npouecc H3rOTOBAeHHH Ö3AKH OCH 33KaHHH- 
B aeTca .

CaM bie pa3Hoo6pa3Hbie och rpy3onoA'b- 
eMHocTbio 7,25; 8,0 h 10,0 t  c öaA K aM H  H3

KBaApaTHOH Tpyßbi pa3MepOM 120X120 m m  
H3roTOBAaeT (fmpMa naÖTU, AxceiicjiaöpiiK 
(cm . pnc. 1).

Ä a h  H3roTOBAenHH o c e ft  urnpoKO npH M e- 
HHIOTCH ÖaAKH, y  KOTOpblX CpeAHHH HaCTb 
HM eeT A B y T a B p o B o e  ceaeH H e c  nAaBH UM  ne- 
pexoA O M  Ha KO H uax b x p y r A o e  (p n c . 3, 
THn V ) .  T a K H e  6 a a k h  H3roTOBAHK>TCH a h -  
6 0  HHAHBHAyaAbHOÜ KOBKOft KaJKAOH 33- 
roTOBKH, a h ö o  H3 n ep n oA H u ecK o ro  n p oK a - 
T a  n o  H ecK O AbKy 6 aAOK b o a h o A  aaroTO B - 
Ke. B b iß o p  yK a3aH H U X  Bbirne tfiopM  c.eue- 
HHH H HX paCHOAO/KeHHH nO AAH H e 6 aAKH 
CBH33H C yCAOBHHMH, B KOTOpblX paÖOTa- 
k>t 3 th  yaacT K H  6 aAKH. X lß yT a B p oB oe  ceu e- 
HHe pauHOHaAbHO A A fl A ßT aA eft, n o A B e p ra - 
io iu h x ch  H 3 rn 6 y , a  CAeAOBaTeAbHO, h a a h  
6 aAOK o c e ft , b o ch o b h o m  p aß oT a io iU H X  Ha 
H3Th6 (b  ÖOAblHHHCTBe CAyHaeB TOpM 03- 
Hbie MOMeHTbi y  n p n u en o B  h n o A yn p n u e -  
noB  BOCnpnHHM aioTca p e c c o p a M H ). H a  y a a -  
cTK e M eJKAy p ec cop a M H  h  T0pM 03aM H  y  
6 aAKn  npeAycM O TpcH O  n e p e x o A H o e  ceaeHHC, 
x o p o rn o  B ocn p H H iiM a iou iee  h  TopM 03H bie 
MOMeHTbi, KOTopbiM H o h o  TaK ure H a rp y -  
» a e T c a .

3a p y 6 c>KOM o c h  c  öaAKaMH A B y ia ß p o - 
B o ro  ce'ieHHH ycTanaB A H B aiO T ca  Ha n p n - 
u en n oM  c o c T a ß e  <})HpM <I>pioxay(J) (C 1 U A ) ,  
BHÖepTH (H TaA H a ) h Ap.

B n ocA C AH iie  ro A b i 3HaaHTeAbHO yßeA H - 
HHAHCb CKOpOCTH ABH>KeiIHH aBT0n0e3A0B . 
C  u eA b io  yA yam en H H  ycAOBHft p a 6 o T U  n oA - 
HiHniiHKOB CTynHU psiAOM <j)HpM p a 3 p a 6 o T a -  
Hbl KOHCTpyKUHH ynAOTUeUHH CTynHU, KOTO- 
p b ie  n03BOAaK)T HCn0Ab30BaTb JKHAKyiO 
CM a3Ky noA iunnn iiK O B .

Ä a h  o Ö A era eH iia  k o h tp o a h  3a ypoB H eM  
C M 33K II B CTynHUaX KOAnaKH HX H3TOTOB- 
A a io T c a  H3 nAacTH K a c  npo3pauHUM « o k o iu -  
k o m » .  T a K H e  o c h  y * e  BbinycKaiOTCa 4>Hp- 
M 3M H  K u pK C TaA b  <J>OpA>K SHJKHHHpHHr,
P a ö a p u  Oyan, Xaftßaft T p e iu ie p c ,  B p h th u j 
T h m k c h  h u p .

3 n a u H T eA b iio e  BHHMaHHe b  n a c T o a m e e  
BpeMH y A e A a e T c a  TopM 03HbiM  ycT p o ficT B aM  
o c e ft , TaK  KaK o t  h x  coßep iueH C TB a b 3Ha- 
UHTeAbHOÖ CTeneHH 3aBHCHT 6e30naCH0CTb 
ÄBHJKeHHH.

H a  o c h x  p a 3 iib ix  ())HpM ycranaB AH B a iO T- 
CH TOpM 03Hbie MeX3HH3MbI KaK  COÖCTBeHHO- 
r o  np0H3B0ACTBa, TaK  h  (JinpM, cn eu n aA H - 
3HpylOIUHXCH Ha BbinyCKe TOpM03HbIX yCT- 
pOfiCTB. n p H B O Ä  T0pM 03IIbIX  MeX3HH3M0B 
o c e ft  n p n u en oB  h n oA yn p n u en oB  m o jk c t  
BbinOAIIHTbCH, B 33BHCHMOCTH OT TpeÖOBa- 
HHft n oTpeÖ H TeAeft, M exaiiH uecKH M , rH A paB - 
AHlieCKHM, mieBMaTHUeCKHM HAH nHeBMO- 
rHApaBAHneCKHM. KOHCTpyKUHH o c e ft  pa3 - 
p a ß oT a H b i c  yueTOM  b o3 m o> k h oc th  ycraH O B - 
KH Ha O AH y H T y  * e  OCb TOpM03HbIX M exa - 
h h3m ob HecKOAbKHX pa3M ep0B . n o  3 a p y -  
6 e>KHbIM AaHHblM pa3M epbI T0pM 03HM X Me- 
X3HH3MOB KOAeÖAIOTCH B OÜeHb UIHpOKHX 
n p e u e A a x : A H a M e rp u  TOpM 03Hbix 6 a p a 6 a - 
HOB 300— 430 M M , LUHpHHa TOpM03HbIX Ha-

KAaAOK 60— 230 m m . Taxoe pa3Hooöpa3He
p a3 M ep oB  A a e T  B03M O *H O CTb n oA yu a T b  
pa3AHUHblft T0pM 03H 0fi MOMCHT AAH K a*-
A o ft  och. Tau, nanpHMep, 4>npMa SAE H3-
rOTOBAHeT OCH, y KOTOpblX MaKCHMaAbHblft 
T0pM 03HOft MOMeHT KOAeÖAeTCH OT 
340 K rM  ÄAH OCH rp y 3 0 n 0 Ä ’beMH0CTbK)
1,6 t  ao 4000 K r m  aah och rpy3onoA’beM- 
HOCTblO 12,5 T. TopM03Hbie MeX3HH3MbI MO- 
ryT HMeTb koaoakh, pa3*HMaeMbie kah- 
hom hah S-o6pa3HbiM KyAaKOM. HocAeA- 
IIHH KOHCTpyKUHH nOAyUHAa HaHÖOAbUiee 
p acnpocTpaHeHHe.

Äah oceft npnuenoB HcnoAb3yiOTCH ah6o 
KOAeca aBTOMo6HAbHoro THna (t. e. KOAe- 
ca, y KOTopbix ähck npHKpenAneTCH k 06 0- 
Ay co cMeiueHueM oTHOCHTeAbHO nocAeAHe- 
ro, MTO n03BOAHeT HCn0Ab30B3Tb OÄHH H 
Te >kc KOAeca npn ycTaHOBKe Ha nepeA- 
Hefi OCH aBTOMOßHAH OÄHHapHblX, a Ha 
3aAiieM MOCTy cAßoeHHbix KOAec), ah6o 
KOAeca, v KOTopbix ähck 3aKpenAeH no och 
oöoAa. B TexiiHuecKHX xapaKTepHCTHKax 
oceft oöbiMiio yKa3bmaeTCH, KaKoft THn oöo­
Aa MOJKeT 6bITb yCTHHOBAeH Ha AaHHyiO 
MOAeAb ocii. npiiMeiieuHe KOAec c ueHT- 
paAbHblM pacnOAOJKeHHCM ÄHCKa AaeT B03- 
MOJKHOCTb IlCCKOAbKO OÖAerHIITb COÖCTBeil- 
Hbift Bec och 3a euer CTymiubi, noAUinnHH- 
KOB H KOAeca.

ÄAH ÖOAee nOAHOTO yAOBACTBOpeHHH 
TpeöoBaHiift noTpeÖHTeAeft och oahoü h toö 
* e  rpy3onoA'beMHOCTH 3a py6e>KOM Bbiny- 
CKalOTCH: C pa3AHHHbIMH THnaMH H pa3Me- 
paMH KOAeCHblX T0pM030BJ C pa3AHHHHMH 
paCCTOHHHHMH MOKAy nAOIUaAKHMH ÄAH 
KpenAeiiHH peccop; c pa3AHHHbiMH KOAeeft 
h uiHpHHofi nAoiuaAKH aah KpenAeiiHH pec­
cop; C pa3AHUHbIM HHCAOM H paOIOAOIKeHH- 
eM iunHAeK, paccMHTamibix na ycTaHOBKy 
pa3AHHHbix TimoB h pa3MepoB KOAec H 

IUHH.
Mto6h npeACTaBHTb HOMeHKAaTypy oceft 

h TeAe»<eK, BbinycnaeMbix cneunaAH3Hpo- 
B3HHbIMH 3apy6e»HbIMH 4>HpMaMH, ÄOCTa- 
tomho yKa3aTb, hto, HanpHMep, <})HpMa Bep- 
rHUie-AxceH(J)a6pHK (O P T ) BbinycKaeT ce- 
MeficTBO yHHijiHUHpoBaHHbix oceft rpy30- 
nOÄT>eMHOCTbIO OT 1,4 AO 10,0 T, BKAKmiO- 
mee 27 Timopa3MepOB, h ceMeftcTBO Aßyx- 
OCHblX TeAC/KCK rpy30nOA'beMHOCTbK) OT
12,0 a o  16,0 t , B K A K w a iom ee  29 T im o p a 3 -  
M epoB . K o A e n  yHH (})HUHpoBaHHbix o c e ft  c o -  
CTaBAHeT 1490— 1890 m m , rn n p n iia  n A o m a A - 
KH ä ah  KpenAeHHH p e c c o p  OT 120 AO 
200 m m  (AAHHa nAoiuaAKH o t  155 a o  
230 MM). PaCCTOHHHe MeXCAy OTBepCTHHMH 
ä ah  CTpeMHHOK 70— 100 m m . Ä n a M e T p  p a c -  
noAO>KeHHH iunH AeK  o t  205 a o  335 m m , 
A u aM eT p  n ocaA O H H oro  M ecTa  ahckh  KO Ae­
c a  o t  161 a o  281 m m . Ha och x  y cT a iiaB A H - 
BaioTCH o öoA b H  pa3 M ep oM  OT 4,0—J  8 AO
8,0— 20 ÄIoftMOB H UIHHbl pa3M epO M  OT 
600— 18 AO 11,00— 20.

H. 9. M APL(blHOBCKM (4, IO . fl. C O P O H A H
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HOBblE ABTOMOBHJ1H SinOHCKOR CDHPMbl TOE KOTME
n O  n P O H 3 B O A C T B y  aBTOMOÖHaen 
I  *  tfm pM a T o e  K o r n e  3aH H M aeT T p eT b e  
M ecTo  c p e a n  h h oh ck h x  aBTOM OßnabHbix 
(j)npM . H ecM O T p n  n a  cpaBH H TeabH O  H e ö o a b -  
iu o h  Bb inycK , aBTOMO6 h a h  s t o h  (j>npMbi 
B ecbM a p a 3 iio o ö p a 3 H b i. n p e * a e  B c e ro  o n n  
O TJ in n a ioTC H  Tn noM  aBTO M oßnan  n c n a o -  
BbiM a rp e raT O M .

fl>npMa BbinycKaeT aerKOBbie n rpy30Bbie 
aBTOMoßnan, Ha K oropb ix  ycraHaBAHBaiOT- 
cn 6eH3HHOBbie nopuiHeBbie n poTop iio - 
nopuiHeßbie aß iiraT ean , a T a x w e  aH3ean.

H a  pnc. 1 noKa3an aBTOMoönab M a 3 a a  
P100. ÄBTOM OÖHab HCTbipeXMeCTHblH c K y -
30bom  xyne. .U aH H a ero 3830 m m , m H pnH a

1480 m m , B b icoTa  1345 mm, 6 a 3 a  2260 mm, 
aopoJK H b in  n p oc ß eT  160 mm. Ha aBTOM oßn- 
a e  ycTaH O BaeH  A B yxp o T o p u b ift  a ß H ra T ea b  
paÖOMHM o 6 T>eMOM 1 A, C JKHAKOCTHOH CH- 
CTeM oß oxaa>KaeH H H . M aK C H M aab iias i M om - 
HOCTb a B n ra T e a n  100 a. c. (SA E ) npn  
7000 o6 / m u h , MaKCHMaabHbin K p y T jim n n  
MOMeHT 13,82 k I 'm  (SA E ) npn  
4000 oö / m u h . B e c  aBTOM oßnasi 805 Ke. 
O n p M a  3 a K a io q n a a  a o r o B o p  0 6  aK cn op T e  
670 aBTOM o6 n a e n  Ma3aa P100 b  A ß e r p a -  
a n io  h T a n a a H a  b T en en n e  1970 r.

Ha pn c. 2 n p e a c T a ß a e n  iiH TH M C C T iib in  aß- 
T O M o 6 n a b  M a 3 a a  P130 c Ky30B0M  K yne. 
f l a m ia  ero 4585 mm, in n p iii ia  1635 mm, b h -

coTa 1385 m m , 6 a 3 a  2580 m m , a op om iiu H  
IipOCBOT 185 MM.

H a  aBTOMoönae ycTaHOBaen asyxpoTOp- 
Hbin aßHraTeab paöoqnM  oß-beMOM 1,3 A. 
CreneH b cwaTHH ABHraTCAH 9,0, MaKcn- 
Maabnasi Mom,HOCTb 126 A. c. (S A E )  npn 
6000 OÖ/MUH, M3KCHMaabHbIH . KpyTHUIHH 
MOMeHT 17,5 k F m  (S A E )  npn 3500 06/m uh .

K o p o ß n a  n e p e a a n  q eT b ip excT yn eH qaT aa , 
c o  ca ea y io u iH M H  n ep ea a T oqH M M n  nncaaM n:
I —  3,727; I I  —  2,176; I I I  —  1,391; IV  -  
1,037 n 3aaHHÖ x o a  —  3,727. B ce  nepeaa-
MH CliaÖJKeHbl CHHXpOHH3aTOpaMH.

TaaBH as nepeaana rnnonaHan c nepeaa- 
TomibiM nncaoM 3,9. M exann3M  pyaa  —  
peflKa c  mecTepHen. MnHHMaabHbin paanyc 
noBopoTa aBTOMoßnaa 5,3 m . TopM03iion 
nyTb 14 M  (c o  CKOpOCTH aBHJKeniIH 
50 k m /h ) .  MaKCHMaabHan cKopocTb 
190 k m /h . B ec aBTOMofinan 1255 Ke.

H a  pnc. 3 H3o6pa>KeH aBTOMo6nab Ma3- 
aa  1300 c  Ky30BOM cea a H . JX nnaa  ero 
3795 m m , niHpnHa 1480 m m , BbicoTa 
1330 m m , 6a3 a  2260 m m , aopojKHbin npo- 
c b c t  160 MM.

Fla  aßTOMoßnae ycTanoßaeH  qeTbipexun- 
aiiiiapoBbin , pnaHbin, Kap6iopaTopHbifi 
aBuraTcab paßonuM oöbeMOM 1,272 a  c 
BepxuHM pacnpeaeaHTeabiibiM  BaaoM. JFna- 
MeTp unaiiH apa 73 m m . x o a  nopm iia  76 m m , 

CTeneiib on a T n a  8,8. MaKCHMaabHan moih- 
nocTb aBirraTean 78 a. c .  (S A E )  .npn 
6000 o ö /m u h , MaKCHMaabHbin KpyTHmnft 
MOMeiiT 10,5 k F m  (S A E )  npn 4500 o ö /m u h .

C u e n a e m ie  oa iioa h ck ob oc , c y x o c ,  an a - 
(J ip a rM eH iio ro  T im a . K o p o6 n a  n e p e a a q  qe- 
T b ip e x c T yn e n q a T a n  c o  ca ea y io m H M H  nepe- 
a aT oq iib iM H  q n c a a M n : I —  3,337; I I  —
1,995; I I I  —  1,301; I V  —  1,0; 3 a a n e r o  xo- 
a a  —  3,337.

I 'a a n n a n  n e p c a a n a  r i in o iia n a H  c  n ep ea a - 
Toqub iM  q n c ao M  4,il. M ex a iiH 3 M  p y a a  —  
B iiiiT  11 m ap iiK O B aa  ra f iK a  c  n ep eaaT om ib iM  
q n c ao M  17— 19. M niiH M aabH b iH  p a a n y c  no- 
B op oT a  aBTOMOÖHan 4,1 m . ü ep ea H H H  n oa - 
BecKa n a  n p y>K n n ax , 3aa iiH H  —  Ha n oa y - 
sa a m iT n q ecK H X  p e c c o p a x .  AM O pTH 3aTopH  
rH a p a B an q ecK H e , a ß o n H o ro  aeflcTBH H . T o p -  
M03a c  ru a p a B a n q ecK H M  n p n B oa o M  kom6h- 
i iH p o B a in io ro  T iin a : n ep ea H H e  —  ancKOBbie, 
3 a a n n e  —  6 a p a 6 a im b ie . PyqH O H  T0pM03 
M exa iinqecK H H  c  n p H B oaoM  Ha K oaoaK H  
3 a a n n x  K o a ec . T o p M 0 3 H o fl n yT b  aBTOM oßn- 
AH 13,5 M  ( c o  CKOpOCTH ABHJKeHHH 
50 k m /h ) .  B e c  780 Ke. EMKOCTb TonaHBHOro 
6 a x a  40 a. LÜHiibi n e p e a H n e  h 3aaHHe 
6.15— 13— 4 P  R.

ABTOMoßnnb BwnycKaeTCH h b a p y rn x  
MoantjniKaiiHHX. H anpnM ep, KpoMe yKa- 
3am ioro , n3roTOBanioTCH eine aßa  aBTOMO- 
6han c Ky30BOM Kyne. B o  bccx MoaHt})HKa- 
h h h x  ocoß oe BHHMaHHe yaeaaeTCH 6e3- 
onacnocTH naccaam poB .

H a  pnc. 4 npHBeaeH aBTOMoönab M a 3 a a  
1200 c Ky30BOM nHKan. f l a im a  e ro  
4160 m m , innpniia 1480 m m , bbicot3 
1470 m m , 6a3a 2465 m m , aopow H biH  npo-
CBCT 160 MM.

H a  aBTOMo6nae ycT a iioß aen  napßiopa- 
Topiibiii, qeTbipexiiHaHiiapoBbiH aßnraTeab 
pa6oqnM  o6t>cmom 1,169 a  c jkh akocthoh  
cncTeM ofi oxaa jK aeiin n . U naM eTp iihahha- 
pa 70 m m , x o a  nopnniH 76 m m , cTeneHb
c>KaTiiH 8,6, MaKCHMaabiian MomnocTb 
65 a. c. (D IN ) npn 6000 o ö /m u h , Maxcn- 
Maabiibift KpyTqniHn MOMenT 9,4 k P m  

(D IN ) npn 3000 o ö /m u h .
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Pnc. 3

P hc. 4

CpenneHHe oahoahckoboc, cyxoe, 
ÄHa4>parMeHHoro Twna. Kopoßxa nepe- 
Aan qeTbipexcTyneHqaTafl co cjiemyio- 
iuhmh nepeAaTOBHbiMH HHCAaMH: I —  
3,655; I I  —  2,185; I I I  —  1,425; IV  —
1.0 h 3 aAHero xo.ua —  3,655. Kopoßxa 
nOAHOCTbK) ■OMHXpOHH3HpO'BaiHa.

DiaBHast nepeAaaa  m noHAHaH c ne- 
peAaTomHbiM hhcaom 4,625. M e x a e «3 M  
.pyjiH —  bh h t h mapHKOBaa rafiKa 
c nepcaaToanbiM «h ca o m  17,6. M hhh- 
MajibHbift p a A «y c  noßopoTa 3ibtomo6h- 
AH 4,7 M . IlepeAH H fl HOABCCKa He3aBH- 
CHMaa na n p y*w H a x , 3aAHaa —  na 
nojiysjuiHnTHnecKHx peccopax . TopM 03a 
C rHApO.npHBOA0M, py'IHOH TOPM03 we- 
xanHaecKHH c  npmboaom na  k o a oa k h  
33AHHX KOAeC. TopM03H0H nyTb »BTO- 
MOÖHAH 14 M  (c o  CKOpOCTH ABHJKeHHH 
50 km !h). EMKOCTb TonAHBiioro ßaKa 
30 a . Bec aiBTOMOÖHAH 785 k z . ü ep cu - 
nne uiHHbi 5.00— 12— 4PR, a 3aAHne —  
5.00— 12— 8P 1R.

H a pnc. 5 H3oßpa>KeH rpy30Boft aB- 
TOMOÖHAb Ma3Aa 3800 rpy3anoAT>eM- 
«ocTbio 4 t . KaöHHa pacnoAOJKOHa Haa 
ABiHraTeAeM, HAaTtpopwa yAAHHena. 
ABTOMoßiiAb M a 3Aa 3800 h ibaüctcsi
CaMbIM fiOAbUIHM a'BTOMOßHACM, BblnyC-
KaeMbiM (pnpyoä Toe Korne. JX.mmz 
ero 6420 m m , innp«Ha 2175 m m , BbicoTa 
2260 mm, ßa3a 3535 m m, AoponcHbift 
npocßeT 195 mm.

H a aiBTOMoßiiAe ycTanoBACH mecTii- 
UHAHIIApOBblfl, neTblpeXTaKTH blft AH- 

3eAb paßoMHM oß-beMOM 3,783 A 

C ACHAKOCTHOH CHCTeMOÜ O X A a *A e iIH B . 

y  AH3eA a  BiixpeKaMepHbiii c n o c o ß  

C M eceoß p a30BannH. / In a M eT p  m iAH H Apa

88,9 mm, x o a  noprnna 101,6 mm, c r c -  

neHb c>KaTHH 21, MaKCHMaAbiiaa m o u i-  

n o c T b  110 a . c. npw 3600 0 6 , 'm uh , M a x -  

CHMaAbftblH KpyTamHH MOMCIIT
25,5 K r m  npH 2000 o6/m u h . CuenAeHiie 
cyxoe, oAHOAHCKOBOe c  rwApaBAMaec- 
khm npuBOAOM. Kopoßxa nepeAannnTH- 
CTyneHMaTaa co cAeAyiomnMH nepena- 
TOMHblMH HHCA3MH; I —  7,014; I I  —  

3,660; I I I  —  2,222; IV  —  1,373; V  —
1.0 h 3aA«ero xoAa —  7,014. BTopaa, 

TpeTba, aeTBepTaa h nnTan nepeAann 
CHaßweubi CKnxpoHH3aTopaMH.

TAaBHaa nepeAana THnoHAHan c ne- 

peAaTO’iHbiM am caom  4,65. M exa «H 3M 
pyAH —  b h h t  h  iuapHKOBaH raftxa 
c nepeAaTOHHbiM a h c a o m  22,6— 26. M h -

HHMaAblllblH paAHyC HOBOpOTa a;BTOMO-

6 haa 6,5 m. nepeAHHH h 3 aAHHa noA- 
BecKH ipeccopHbie c rHÄpa’BAmecxHMH 

aMOpTH33TO,paMH ABOHHOTO AeÜCTBHH. 
TopM03a C THÄpOnpHBOÄOM Ha BCe KO- 
Aeca c BaxyyMHbiM ycHAHTeAeM THna 

BeHAHKC. PyHiHOH TOpM03 UeHTpaJibHblH. 
TopM«3HOH nyTb aBTOMOßHAH 16,5 M  

(co  CKOpOCTH ABHJKeHHH 50 K M i 't ) . 

EMKOCTb TonAHBiioro ßaxa 75 a . Bec 

aBTOMOÖHAH 3140 KZ. MaKCHMaAbHaH 
CKopocTb ABHJKeHHn 105. km!h. nepeA- 
m ie h 3 aAHiie iuiihm 7,50— 16— 12PR.

P hc. 5 KaHfl. re xH . HayK A . B. K O C TP O B
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Y A K  629.113— 585.2(73)

rHApOMexaHHHeCKMe TpaHCMMCCMM rpy30BblX QBTOMOÖMJIGM CLUA

U A  r P y 3 0 B b I X  h b to m o ö h jih x  h  aBTO- 
*  *  M oßaaH X -caM O C B aaax  b CLUA m apoK O  
npHMeHHKDTCB FHUp OM€X3H HHÖCKHe TpaHC- 
m h cch h . H a a  a B T O M oß a aeä  rp y3 o n o a 'b e M - 
HOCTbK) OT 10 HO 110— 120 T  <acnoab3yiO Tca 
K a x  C T aH Ä apTH oe o ß o p y a o ß a H a e  c n e n a a a b -  
h o  p a a p a öo T a H H b ie  ra a p o M e x a n a a e c K a e  
Tp 3H CM HOCH H. H p a  rpy30n0ÄT>eM H0CTH aB- 
T O M o ß a a eä  a o  2— 3 t  b p a a e  c a y a a e B  n p a -  
M en a ioT  ra a p o M e x a ira a e c K a e  TpaH C M accaa , 
p a ä p a ß o T a H H b ie  aaa a e rx o B b ix  aBTOM Oßa- 
a e ä  (H an p H M ep , aB TO M aTH aecK ae T p a n c -  
m h cch h  M o a ea H  B opr Y o p i ie p  35. 
K p y H 3 -0 -M a T H K  a  a p . ) .

H a rpy30Bbix aBTOMoßaaax oß in ero  « a -  
3HaaenHa rpy3anoa'beMHOCTbio a o  10 t  raa - 
poM exaH aaecK ae TpaHCMaocaa noKa mapo- 
ko He npaMeHaiOTca, BaaaMO, noTOMy, a io  
ohh a o p o iK e ,  caoa iH ee b H3roTOBaeHaa a 
M eaee SKOHOMiiaHbi Ha O Taeabiib ix peaca- 
Max paßoTbi. OaHaKO a p y ra e  3HaaaTeab- 
Hbie npeaM ym ecTBa raapoM exaH aaecK ax 
TpaiiCMHCcaa 3acTaBJiaiOT 3 a p y6 e*H b ie  
4>apMbi co3aaßaTb a x  a a a  rpy30Bbix aBTO- 
M oßaaeä  oß in ero  Ha3HaaeHaa. TaK, Hanpa- 
Mep, <{)npMa B o p r  y o p n e p  b n acToain ee 
BpeMH paapaß oTaaa  HOByio aBTOMaTaae- 
CKyiO TpaHCMHCOHK) aaH  rpy30BUX a'BTO- 
M oßaaeä  noaHbiM BecoM 5,3— 12 r. K opoß - 
Ka n ep ea a a  neTbipexcryneH naTaa c nepe- 
aaToaHWMia aacaaM a 3,57; 2,26; 1,46; 1,0 a 
— 4,64. Bec n ep ea a aa  c raapoTipancijiopM a- 
TopoM  aaaM erpoM  280 m m  —  152 kz, a a a -  
MCTpOM 305 M M  —  159 KZ.

OapMa A a a a co «  pa3paßoTaaa H OByio aß- 
TOMaTHaeoKyio raapoMcxamiaecKyio Tpaac- 
mhcohio AT-540 aaa  rp y3 0 B b ix  aBTOMoßa- 
aeä cpeaHeä (12,5 t )  h Maaoä rpy30noai>- 
eMHOcra (4,5 t ) c KOMnaeKCHbiM neßnoKa- 
pyeMbiM raaporpaac^opM aTopoM . Kopoß- 
Ka nepeaaa aeTbipexcTyneaaaTaa naaHe- 
Tapaaa.

3a pyßeiKOM npa co3aaaaa h obhx  raa- 
poMexaHaaecKHX Tpaiic.Maccaä aaa  rpy30- 
b u x  aBTOMOönaeii ctpcmhtch acnoab3o- 
ßaTb noaoiKHTeabHbie KaaecTBa KaK raapo- 
TpaHC(})opMaTopa, TaK a MHorocryneHaaToa 
MexaHaaecKoa KopoÖKa nepeaaa, paßoTa- 
iomeä npa ßaoKapoBaHHOM raaporpaac- 
(J)opMaTope. UlapoKHä aaana30H raapo- 
TpaHC(j>opMaTopa acnoab3yeTCH aauib aas  
n a a B H o ro  Tporaaaa c MecTa, aaa aßaace- 
HHH C MaabIMH CKOpOCTHMH H aBHJKeHHH B 
ocoßo TB>Keabix ycaoBaax.

JXna noBbiuieHaa aoaroBem ocTa Koaec- 
HblX T0pMO3OB aBTOMOÖHaeft, KaK npaBH- 
ao, TipaMeHsnoT raaposaMeaaHTeaa, Bcrpo- 
eHHbie b Kopoßxy nepeaaa. TaapoMexaHa- 
HPCKH  ̂ TpaHCMHCCHH MOryT 6bITb KaK B oa- 

hom arperaTe c asaraTeaeM, TaK h o t- 
aeabHO.

B aaH H oa c r a T b e  p a ccm axp a b a iotch raa - 

poM exaH aaecK ae TpaHOMaccaa a s y x  (jjap.M 

CLUA.

OapMa A aaacoa  BbinycKaeT ßoabinoe 
KoaaaecTBO Moaeaeä aBTOMaTaaecKax raa- 
poMexaHaaecKHX TpaHCMaccaä a ax  Moaa- 

(})HKaiiHH (oKoao 1000) aaa  aBTOMoßaaeä 
cpeaHeä a 6oabmoä npy3onoa'beMHOCTH, a 
TaKace aaa Taraaeä, aBTonorpy3HHKOB, 

CTpOHTeabHOnaOpOJKHhlX MalUHlH H ap . LlpH 

C 0 3 aaH aa  TpaHOM HCcafi (JrnpMoä ya ea a eT C H

ß o a b u io e  BHHM aHae y H a ^ H K a u a a  a x  y3aOB 
a  a rp eraT O B .

J X n a  rpy30Bbix aBTOMoßaaeä cpeaH eä a 
öoabu ioä  rpyaonoabeMHOCTa 4>apMa Bbiny- 
CKaeT p a a  cepaä  raapoM exaH aaecK ax 
TpaHCMaccaä. C ep aa  M T  (M oaeaa  M T30, 
MT31, MT40, M T41, M T42) npaM enaeTca 
aaa  aBTOMoßaaeä rpyaonoaiseMHOCTbio 
10— 30 t ,  c  aaaraTeaaM H  MouiHOCTbio 
130— 250 a .  c., M oaeaa  MT31 a  MT41 
npeaHa3HaneHbi aaa p a ß o ra  c aaaeaeM ; 
cepaa  4000 (M oaeab  C L B T  4460 ycTaHaB- 
aaßaeTca  no 3aKa3y) a TpaacM accaa  
HT70 —  aaa aBTOMoßaaeä c aß araTeaaM a 
MOuiHOCTbK) 200— 350 A. C .; cepaa  5000 
(M o aeaa  C L B T  5660, 5860, 5861, 5960) —  
aaa  aBTOMoßaaeä c aßaraTeaaM a mouiho- 
CTbio ao 525 a . c .; cepaa  6000 (y  M oaeaeä 
C L B T  6060, 6061 raapOTpaHc4>opMaTopbi 
neTbipexKoaecHbie, raapo3aM eaaaTeab  b 
OTaeabHOM OTceae) —  aaa aBTOMoßaaeä c 
aßaraTeaaMa MOuiHOCTbro ao  650 a .  c . Taa- 
p o M e x a n a a e c K a e  TpaacM accaa  cepaa  3000 
Ha aBTOMoßaaax ae npaMeaaiOTCH.

1

riepCÄa’ia

riepeiiaTomioe mhcjio TpaiicMHC- 
c h h  cepH H

M T 4000 IIT70
5000

H 6000

I
H

I I I
IV
V

V I
3aAHHft xon

5,29
3,81
2,68
1,93
1,39
1,00

-6 ,0 4

4.00 
2,82
2.00 
1,41 
1,00 
0,71

-4 ,7 7

3.00 
2,27 
1,73 
1,31
1.00 
0,76

-2 ,8 5

4.00 
2,68
2.00 
1,35 
1,00 
0,67

-5 ,1 2

ü p a  6oabm oä  HOMeaKaaType BbinycKae- 
Mbix (j>apMoä TpancMHCCHH a a a  rpy30Bbix 
aBTOMoßaaeä c aß araTeaaM a MouiHOCTbio 
o t  130 a o  650 a . c . ,acnoab3yioTCH ToabKo 
aß e KHiieMaTHaecKae cxeMbi: o a a a  a a a  ce- 
p a a  M T  a  BTopaa a a a  ocraabH bix cepaa  a 
TpaHCMHCcaa HT70. UacaeHHbie 3HaaeHaa 
nepeaaTOMHbix aacea  KopoßoK nepeaaa  pa3- 
nbix cep a a  npaiBeaeHbi b Taßa. 1.

P a cn p ea ea eH a e nepeaaToaH bix aacea  k o - 
poßoK  nepeaaa  ocymecTBaeHO no reoMeT- 
paaeoK oa n p orpecoaa . TpaHCM accaa sth x  
cepaa  HMeroT KOMnaeKCHbia ßaoKapyeM biä 
raapoTpaiictj)opM aTop (Tpex- a a a  aeTbipex- 
KoaeoHbiä, a a ro ä  KOHCTpyKaaa), raapoßa- 
M eaaaTeab, BCTpoeHHbia b KopoßK y n epe­
aaa , mecTHCTyneHaaTyio naaHeTapHyio k o - 
p o ß x y  n ep ea a a  c  aacKOBbiMa Top.M03aMa. 
lU ecT ep n a  naaHeTap- 
Hbix KopoßoK  nepeaaa  
npHM03yßbie. B  Kaaec- 
TBe aaiaaKOB aBTo- 
M aTaaecKoro nepeKaro- 
aeHaa n epeaaa  nc- 
noab3yiOTca ycTpoacT- 
Ba, paßoTarou iae no 
npanu any Tpyßaa  n a -  
TO. OaHO H3 3THX yCT- 
.poäcTB ycTaHaiBairea- 
e rca  n a  Beaym eM  

(aaT aaK  Harpy3KH 
a ß a r a ie a a ) ,  a ßTopoe

n a  BeaoM OM  3B6He (a a T a a K  cK op ocT H  aBTO- 
M o ß a a a ) K o p o ß a a  n e p e a a a .  Ha HeKOTOpbix 
iM o a e a a x  T p a a c M a c c a a  y c rp o ä c T B O  Tan a  
TpyßK H  n a T O  ycT a aa B jiaß a eT C H  T o a b K o  Ha 
B e aym eM  3BeHe, a Ha BeaoM OM  —  u ie c re -  
p e a a a T b iä  H acoc .

Bpaiuaromanca a e r a a b  B e a y m e r o  sBena 
C H aßacaercH  K oa b a eB U M  aceaoß oM  c  BHyT- 
peHHHMH aon aTK aM H , nocTOHHHO 3an oj!H en - 
HbiM ( c  n o M o m b io  m e c T e p e H a a T o ro  H aco- 
c a )  M a caoM . Ha H en oaß H >K «oM  K ap T ep e  
ycT aH aB aH B aeT ca  T p yß K a  c o ra p u T b iM  3a- 
ra yT b iM  k o h h o m , K o r o p u ä  o n y c n a e r c a  b 
a cea o ß  c M acaoM . T p y ß x a  K aH anoM  CBH3a- 
Ha c  3oaoT.HHKOM nepeK a ioneH H H . ü p a  Bpa- 
meHHH K o a b a e B o ro  x e a o ß a  (H a n p a M ep , s e -  
a y m e ä  a e T a a b io )  Bpam aeTCH  c  t o h  ace 
CKOpocTbio M a ca o , 3 an oaH H ioH iee  » e a o ß .  
n o T O K  M a ca a  H a ß e ra eT  na O TK pb iTuä  K o ­
n en  HenoaßH JKH oä TpyßK H  a  c o 3 a a e T  onpe- 
a e a e n H o e  a a ß a e H a e  p\ b T p y ß K e  a  K a H a a e ;

v 3

T

a a a

P i = P o  +  P

t/3
P i =

ra e  p0 —  aaßaeH ae b noTOKe jkh äk octh  
(m ojkho np.HHHMaTb /?o=0); 

p —  naoTHOCTb jk h äk octh ; 
v  —  CKopocTb noTCwa y  OTKpbiToro 

KOHna TpyßKH. 
y  CTpoäcTBO, CBH3aanoe c  BeaoM oä 

aacTbio n ep ea a a a  a oo3a a iou iee  aaßaeH ae 
P i,  aH aaoraaH o npaBeaeHHOMy Bbiuie. Pa3- 
n ocT b  aaßaeH aä, C03aaBaeMbix aaTnaxaMH, 
oßecneaa flaeT  nepeM euieuHe 3oaoTHHKa ne- 
peKaroaeHHH b neoßxoaaM yK ) cropoH y.

H a pac. 1 npHBeaena KaneMaTaaecKaH 
cxeM a raapoM exaiiaaecKOH TpancM accaa 
cepaa M T.

B raapoM exaH iiaccK yio  rpancM nccaio  bxo- 
aßT ßaoKapyeM biä KOMnaeKCHbia raa p o - 

TpaHC(j)opMaTop 1 , naaH eTapnaa KopoßKa 

nepeaaa  2 c BcrpoeHiibiM raapo3aM eaaaTe- 

aeM 3, CTOHHoaHbiä TopM03 4 a  raapaB aa- 

aecKaa cacTeM a nepeKaioaeHHH nepeaaa. 

H a cxeM e noKa3aHbi a a ia a K a  aßTOMaTaae- 

ck o to  nepeK aioaenaa  5. T aapo3aM eaaaTeab  

c o c to h t  H3 oaH oro  BpauiaiouierocH  M lioro- 

a o n a io a H o ro  K oaeca , ycTaHOBaeHiioro Ha 

KopoHiHoä m ecTepHe nepßoro  naaHeTapHoro 

p a a a , a  a ß yx  nenoaBHKHbix Koaec, Bbinoa- 

neHiibix b KapTepe.

Pac. I
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TpaHCMHCCHH o ß ecn en H B aeT  m ecT b  n e p e -  
a a n  n e p e Ä H e ro  h OAHy n e p e a a n y  3 a a H ero  
xoaa. f la n  ynpaBJieHHa aBTOMOÖmieM hmg- 
iotch n e a a a b  n oaaH H  T on aH B a , p u n a r  yn -  
paBJieHHH A H ana30n aM H  K opoßK H  n e p e a a n  
h n e a a a b  rH a p o3 a M exA H T ea H . P a ß o T y  n ia -  
p a n p H B o a a , rH a p o T p a u cc jio p M a T o p a , CMa3-  

Ky AeTaaeft K opoßK H  n e p e a a n  o ß ecn en n B a - 
eT  oahh  M a c jio H a c o c  MH. n p e a y c M O T p e n  
OTÖOp MOmHOCTH OM.

r  HApOTpail'C fjjapM aTOp Ha pO K H M e TH J\- 
poM y4>Tbi aBTOM aTHaecKH ßaoKH pyeTCH
(J>pHKUHOHOM <&6a ■

njianeTapHaH kopoßna nepeaan (c  TpeMH 
creneHHMH cboG oah) coctoh t H3 HeTbipex 
naaHeTapubix phaob, neTbipex ähckobux 
TOpM03OB Tu T2, T3, Ta H ÄByX (jipHKUHO- 
höb 0i h 0 2. riepBbift naaneTapHUH pna c
<j>P«KUHOHÖM 01 H TOpMO30M Ti npeflCTaB- 
ah ct coöoh AByxcTyneHHaTyio nepeaany c 
nepeAaTOHHUMH HHcaaMH

/t =  l  +  —  = 1 , 3 9  h l2— \ ,00. 
c

BTopoii h TpeTHi'i naaHeiapHbie pHAbi, 
(jjpHKUHOH 02, T0pMO3a T2 h T3 o6pa3yioT 
TpexcTyneHHaTyio nepeaany c  nepeaaion- 
HblMH HHCXaMH ,

k

1 +

1 +  —  3,81;
g

f_
d

=  1,93; t3 =  1,00.

H a I nepeaane BKm oneiibi To p M 0 3 a  T i ii

*1 —  *'i —  ^  +

H a I I  nepeaane 
0\  M TOpM03 T3,

t ) ( '  + 7
BKAIOHeilbl (jjpHKUHOH

*11 —  *2 1̂ —  1
k

g
Ha I I I  nepemane B K a ro n eu b i TopM03a T i  

h T2,

‘ III *1 *2 —

1 + 1 +  '
k  \ 

1 +  —  
g I

Ha IV  nepeaane BKXioneHbi (jipHKUMOH 
0-1 H T0pMO3 T2,

k
1 +

g
/  k  

1 +  ~ 7  +  —  
d g

Ha 33AH6M XOAy BK.HOHeHbl T0pM03a Ti 
H T 4,

! . f l  \ !  k m ' '

npH paÖOTe TpailCMHCCHH B UejIOM, Kpo- 
Me (j)p,nKunoinibix sjiCMeiiTOB 'KopoöKH ne- 
pSAaH, BKJHOaaeTCH (j>pHKU,HO« ßXOKHpOBHH 
0 6 a  rn xp o rp a i i c <}> o p m a to  p a. n o  HHcay 
3y6beB yHH(|)HUHpOBaHbI BTOpOH H aeTBep- 
Tbiä njiaHeTapHbie pHAbi, bo Bcex naane- 
TapHbix pnxax no nncay 3yßbeB ynHijiHiiH- 
pOBaiHbl KOpOHHbie meCTepiiH. YHH(j)HUHpO- 
BaHbl T a K * e  AHCKH (}>pHKUHOHOB H TOpMO- 
30B.

rHApaBJiH'iecKHH npiiBOA ynpaBJieHHH 
oßocnenHBaeT neTbipe Änarla30Ha paßoTbi 
TpaH'CMHCCHH. YnpaBfleHHe AHana30HaMH 
pynHoe, nepeKAioHeHHe nepeAan BiiyTpn 
ÄHana3OH0B aBTO M aTnnecKoe.

Zlnana30H 1. BKaronaiOTca I h I I  nepe- 
A aTO  (ABHÄenne B TH5KeabIX AOpOJKHblX 
yCJIOBHHX).

flnana30H 2. BKaronaiOTca I I I  h IV  ne- 
peAann (ABHHceHHe no 3arpy>xeHHOH ao- 
p ore ).

H nana30 iH  3. BKAtonaioTCH I I I ,  IV  h V  
nepeAann (ABH>KeHiie no mence aarpyjKeH- 
iioft Aopore).

Hnana30H 4. BKAionaiOTcn I I I ,  IV , V  h 
V I  nepeAa'M  (oöbinnbie ycAOBnn abhjkc- 
hmh).

r  HApOTpaiIC (})OpM aTOp HCnOAb3yeTCJI

TO AbKo Ha I h I I I  j ie p e A a ’ ia x  (rp o ra H H e , 
pa 3 roH  h TH>KeAan A o p o r a ) ,  n a  ocTanb H b ix  
n e p e A a n a x  oh ßAO K iipoB a ii. 3 to  o ö e c n e -  
HHBaeT B b icoK oe  3HanoHHe k. n . ä- TpaHC- 
MHCCHH. B oßbIHHblX yCJIOBHHX ABHiKeHHH 
(A H ana30H  4) x p o r a n n e  c M ec ra  n p o H e x o -  
Aht Ha I I I  n e p e n a n e , p a ß o ia io m e ö  BMecTG 
c rHApOTpancijiopMaTopoM. O h ß n o K H p y e i-  
ch n p n  2000— 2600 o6/muh A B araTenH . 
n o s A i ia n  ßnoK H poBK a n p o a c x o A H T  n p n  3Ha- 
HHTeabHOM OTKpblTHH ApO'CCeAbHOH 3aCJIOH-
kh . n e p e K A io a e u H e  c I I I  n a  IV  n e p e A a n y
B 33BHCHMOCTH OT OTKpblTHH ÄpOCCSAbHOH
3acA0HKH npoacxoAHT npH 2600—  
3800 o6/muh.

B Taßji. 2 npHBeAeubi neKOTopbie napa- 
MeTpbl pa3AHHHbIX MOABAOH THApOMexaHH- 
neCKHX TpaHCMHCCHH CepHH M T.

H e a c T B H e  rHÄpo3aM&AJiHTejTH 3aK A io- 
n ae T ca  b cn eA y io m eM . n p H  HaacaTHH Ha 
neAaab rHApo3aMeAAHTeAH KJianaH 3aKpu- 
saeT  iBbinycKHOH Kana.i h OTKpbiBaeT 
B n ycK H oä . M a c a o  « 3  rHApocHCT&MM 3 a n oa - 
hh€t p a ß o 'iy io  n o a o c T b  K a p T e p a  TH Apo3a- 
imoäahtcah. n o  M ep e 3anonnemiH n oa o cT H  
k a p T e p a  3(})4 )eKT TopM O »:eH H H  yB eann H - 
B aeTcn . O AH O BpeM eH no B K aronaercH  ß a o -  
KHpOBOHHHH (JipHKUHOH AAH yBeAHHeHHH
Top M 0 3 H u ;ero  achctbhh A B H raT eaeM . Top- 
M03H0H MOMeHT 33M6AAHTBAH Ha BeAyU IH e

Koaeca nepeaaeTCH MexaH«necKHM nyxeM 
(nepe3 npoMejKyTOHHbifl h bcaommh BaAbi 
Tpa»CMHOCHH). npH OTnymeinioH neaaAH 
KaanaH 3aKpbiBaeT B.nycKHoft KaHaa h ot- 
KpbiBaeT BbinycKHoft. Koaeco BbißpacbiBaeT 
Macao b xapTep. TopiM03iioft momcht niA- 
posaMeAaiiTeasi onpeaeaHeTCH no ijiopMy- 
aaM aah rHApoAHHaMHHecKHX nepeAaa 
(rHÄpOMy(j)Tbl).

TopM03Huiee aeftcTBHe rHApo3aMeaaHTe- 
a h MOJKer b 6 pa3 npeBbiinaTb TopM03Hmee 
AeäcTBHe ABHraTean. rHApo3aMeÄanxeab 
oßecneaHBaeT Tpn Anana30Ha naaBHoro 
TOpiMOJKÖHHH aBTOMOßHAH.

Ha pnc. 2 noKa3aHa KUHOMaTunecKaH
cxeMa rHApoMexammeoKOH TpaHCMHCCHH 
HT70 h Apyrax ccpaft (oßo3HaacnHH Te 
» e ,  hto h na pnc. 1). HpeÄycMOTpeH Mac- 
aoHacoc MH  THApocHCTeMbi.

TpaHCMHCCHH HT70 npeAHa3HaHeHa aah 
paßoTbi c AH3eaeM  MOuiHocxbio ao  350 a. c ; 
MaKCHMaabHue BXOAHbie nacTH oßopo- 
tob  —  2500 b MHHyTy; MaKCHMaabHbifl
BXOÄIHOH KpyTHIAHH MOMeHT ---  AO
100 kFm. B TpaHCMHCCHH n p eA ycM O TpeH a  
B03M0>KH0CTb ycT a eoB K H  T p e x  TH n op a3 M e- 
p oB  T p e xK o a ecH b ix  KOM naeKCHbix ß aoK H p y - 
eM bix  rH A p oTpaH c4 >opM aT op oB  M O Aeaeft 
TC450, TC470 h TC490 c MaKCHMaabHbiMH
K03(j)4)HmiejITaMH TpaHC<J)OpMaAHH COOTBeT-
CTBeimo 3,1; 2,82 h 2,55. npeAycMOTpen
OTÖOp MOmH'OCTH OM.

Tak >Ke kaK h THApoMexaiiHHecKHe 
TpaHCMHCCHH CCpHH M T , TpaHCMHCCHH 
ITT70 oßecneHHBaeT uiecTb nepcaan nepex- 
nero H oany nepeaany 3aAHero xoaa. B ot- 
AHHHe OT TpaHCMHCCHH M T, rAe BblCUiaH 
nepeaana npHMan, TpaHCMHCCHH HT70 h 
apyrne cepna hmciot Bbicuiyio nepeaany 
noBumaiouiyio. npHBOA ynpaßaenHH T a k -  
H<e noaBoaneT paßoTaTb Ha nexbipex ana- 
nasoHax c aBTOMaTHnecKHM nepeKaiOHeHH- 
eM nepeaan BnyTpn AHana30HOB.

n a a H e T a p H a H  k o p o ß k a  n e p e x a n  c TpeM H 
CTeneHHMH CBOßoabi c o c t o h t  H3 H eTb ipex  
n a a iie T a p n u x  p n a o a ,  H eTb ipex  a h c x o b u x  
T o p w o s o B  Tu Ti, T3 h T u  a s y x  4 »phku ,h°- 
HOB 0 1  H 0 2  h  TH ApaBAH H ecK oro  npHBOAa 
yn p aB ae iiH H . n e p B b iö  n a a n eT a p H U H  p n a  hb- 
aneTCH Ä B yxcT yn eH H axoH  n ep ea a H e ft  c ne- 
peaaTOHHbiM H HHcaaMH 0 = 1 ,0 0  h i2=0,76. 
o cT aab H b ie  n aaH C TapH bie  p n a w  oß p a3 y iO T  
T p excT yn eH H a xy ro  n e p e a a n y  c  n epeaaTO H - 

HblMH HHCaaMH

l[ =  3,00; 4  =  1.73 h 4 = 1 , 0 0 .

H a I nepeaane BKaiOHeiibi (JipHKUHOH 0 ,  
H TOpM03 T3,

k _
~ •
g

T a ( j i n q a  2

H a  V  nepeAäne BKaiOHeiibi T0pM03 70 h 
4>Phkhhoh 02,

7v =  ^1 ^3 =  1  +  •

H a V I  n epeaane BKaiOHeHU ^PHKUBOhu 
0i h 0 2 .  nnaneTapH bie pnabi ßaoknpoBa- 
«b i h BpamaiOTCH « a k  oaho n ea oe  c Beay- 
ujhm BaaoM. nepeaaTOHHoe hhcao V I  ne- 
peaaHH

/ y j =  /3 /g =  1 ,0 0 .

M0ie.HI T p a H C M H C C H f t

r i a p a M e T p H

MT30 MT31 MT40 MT41 MT42

M a K C H M a j i b H b i e  h  M i n i i iM a . ib u b i e  

B X O A H b ie  H H C A a  O Ö O P O T O B  B  M H ­
H y T y  ................................................................................ 4000 -3200 3500 -3150 3800-3200 3150 -  2500 3600 -3200

M a K C H M a A b H b l i i  B X O A H O f t  K p y T f l -  

IH H Ö  M O M e H T  B  k T m ..................................... 41 41 55 55 66
M a K C H M a a b H a «  B X O A H a s  M o m H O C T b

B  A .  C ..............................................................................
M o a e a b  T p e x K o a e c H o r o  r H A p o -  

T p a H c c f o p M a T o p a ............................................ TC340 TC350

140 -  250 

TC360 TC370
M a K C H M a a b H b i f l  K 0 3 < p(] H H H e i l T  

T p a n c i p o p M a U H H .................................................. 2,8 3,5 3,0 2,5 _
Bec T p a i l C M H C C H H  B  K Z ................................ 250 250 250 250 250
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H a  I I  n e p e a a q e  B K A K m iira  T op M 0 3 a  T , 

•i T z ,

g

H a I I I  nepeaaqe BKAioqeHU <})piiKUHOii 
<t>\ H T0pM 03 T2,

. . .  (■+•£)(■+ i )
z' l I I  —  h  h  —

• + T  + -d  g

H a IV  nepeaaqe BKAioqeHU T0pM O 3a T i 
h T2,

t 'i v  —  k l 2 —

t )

( 1 + ' Ca ) ( 1 + i ~ + f )
H a V  n e p e a a q e  BKAioqeHU (ppH K U H om j 

0 i  «  0 2 - K o p o ß K a  n e p e a a q  ß aoK H poB aH a  
h Bpam aeTCH  KaK  o a h o  u e j io e  c  BeayiU H M

nOÄteMHOCTblO ao  110 t  c ABHraTe.lHMH 
(AH 3ejlH M H ) MOlHUOCTblO OT 700 AO 
1000 a. c. (JwpMa A a a h c o h  Bb iriycKaeT 
THAPOMeXaHMAOCKHe TpaHCMHOCHM ce- 
ipHH 8000 (MOAeAH DP-8860, 8960, 8961).

H a T.pexocHOM aBTOMoOHAe-caMOCBaae 
rpy3onoAT>eMHOCTbio 110 t  c  AH 3eaeM  
MOlUHOCTblO 1000 A. C. npH  HHCJie OßopOTOB 
2300 b M H u yry  ycT a H aB A H B a erca  rn ap O M e-
xaH H qecK aa  Tpaiic.MHCCHa .m o a c a h

DP-8961. H a pnc. 3 npHBeaeHa KBHöMaTH- 
qeCKaa cxeMa s t o h  rHApoMexaH«qecKoft 
TpaHCMHCCHH. OcoßeHHOCTbio rHapoMexa- 
HHHeCKHX TpaiHCMHCCHH CepHM 8000 HBAHeT- 
ca nocACAOBaTeAbHaa nepeaaqa m o iu h o c th  
ABHraTßAfl Ha I nepeaaqe (h  3aaneM xo- 
A y ) h  pa3AeJieH'He noTOKa m o iu h o c th  noc- 
Ae rHAponpaHcifiopMaTopa b MexaiiHAecKofl 
qacTH TpaHCMHCcHH Ha ocTajibHbix nepeaa- 
qax c nocAeAyioiHH'M cyMMHpoßaHHeM ee 
na Buxoae nepeaaqH.

rHApoMexaHHAeoKaa TpancMHCcna co- 
CTOHT H3 TpeXKOAeCHOTO KOMHAeKCHOTO aB- 

T0M3THH6CKH ÖAOKHpyCMOTO THApOTpaHC- 

4>opMaTopa, niÄpo3aMeAAHTCAH, nocaeao- 
BaTeAbHO ipacnoAOJKeHHOH mecTHCTyneHia- 

t o h  nAaneTapHOH KopoßKH nepeaaq c npa- 
M03y6uMH uiecTepiihm h h rHapa.BAHAecKO-

C TaB AaeT  c o ö o h  A s y x c T y n e H H a T y io  n e p e a a -  
q y  c n epeaaTO AH biM H  qHCAaMH i i = l ,00 h 
»2 = 0 ,7 3 . O cTaA h H b ie  n a a iie T a p H b ie  p a a u  
oöp a 3 y iO T  TpH n O H H xa io iH H X  n e p e a a q H  ne- 
p e a H e r o  ,h OAHy n e p e a a q y  3 a A H ero  x o a a ,  
n p a qe M  q erB ep T U H  naaiH eTapH U H  p a a  hb- 
A a e T c a  c y M M a p y io iu e ft  n e p e a a q e ö  Ha Bcex 
i ie p e A a q a x , K p oM e  n e p ß o ft  h  3 a a H e ro  x o a a .  
U lecT ep H H  H A au eT ap H b ix  p a a o B  n p a M 0 3 y - 
ßue.

H a I  nepeaaqe BKAioqeHU 4>phkuhoh  0 i  
h TopM03 T4. B nepeaaqe m o iu h o c th  yqacr- 
oyeT r«ApOTpancijiopmaTop h  qeTBepTuii 
nAaHeTapHbiö paa- MouiHOCTb ABHraTeaa 
oah h m  noTOKOM nepeaaeTca qepe3 rnapo- 
TtpaHC(J)opMaTop, UeHTpaAbHblH (TAaBHblH) 
BaA, HABHeTapHblH paA Ha BeAOMblH B3A. 
nepeaaTOAHoe a h c a o  I nepeaaqH

/, = 1  +  —  = 4 ,2 4 .
q

H a I I  n e p e a a q e  BKAioqeHbi (J iphkuhoh1 0 i 
h T0pM 03 r 3. B n e p e a a q e  m oiuhocth  yqacr- 
ByiOT TpeTHH H qeTB epTb iii n aa H eT ap iib ie  
p a a w . MouiHOCTb ÄBHraTAH BHyTpH KOpOß- 
kh  n e p e a a q  n e p e a a e T c a  a s y M a  n oT O K a M «: 
oa h ji h o to k  —  ueHTpaabiibiiM BaaoM, a 

2

P hc. 2 P hc. 3

B aaoM . riepeaaToquoe a h c a o  V  nepeaaqa
i v  =  l ,0 0 .

H a V I  n e p e a a q e  BKAioqeHbi TopM 03  T x 
h (j>p h k u h oh  <t>2,

‘ VI ■ l 3 l 2 -

c

a

1 +

H a aaaHeM xoay  BKAioqenu cppHKUHoa 
<Pl iH TO.pM03 T 4,

k m
h . x = 1 - -------- .

g q

/lHana30HM p aß o ra  t pah cm h cch h  H T70 
h  TpancMHCOHH a p y r n x  c ep h h  TaK H e * e ,  
KaK h y  TpaHCMHCCHii M T . B e c  TpaHCMHC- 
ch h  H T70 ~ 4 8 0  k z ;  TpaHCMWccmi M O A eaeä  
C L B T  5660, 5860, 5960, 6061 c  p a 3 a a T o q -  
HOH KOpOÖKOH HMeiOT BeC 1350 KZ.

KHHeMaTHqecKHe cxeMbi naaHeTapHux 
KopoßoK nepeaaq paccMOTpeHHbix TpaHc- 
MHCCMH HCnOAb3ylOTCa (jlHpMOH AaAHCOH 
TaKJKe a ah  noayqeHHa qeTbipexcTyneHqa- 
Tbix KopoßoK nepeaaq c HCKAioqeHHeM oa- 
HOTO TOpM03a.

^ A H  BBTOMOßHAeH-CaMOCBaAOB Tpy30 -

ro n p H B öa a  yn paB A eH H a . J3,aa H cn oA b3 oß a- 
HHH 9T0H TpaHCMHCCHH C ABHraTeAHM H p a 3 -
ahah oh  m oiuhocth  (700— -1000 a. c .) npe- 
AycMOTpeHbi rHapoTpaHClJiopMaTopu Tpex 
THnopa3MopOB M oaeAeii TC840, TC880 h 
TC890 'C MaKCH.M3AbHbIM iK03(J)(j)HU,HeHT0M 
TpaHCtJlOpMiaUHH COOTBeTCTBÖHHO 2,2; 2,2 
H 1,9. BAOKHpOBKa THAPOTp3HC(J>0pM 3TOp 3 
ocyiuecTBAaeTca aBTOMaTHqecKH npn hom o- 
iuh AaTqmca ra n a  TpyßKH ü h t o  b 33bhch- 
MOCT.H OT 'CKOpOCTH ABHHieHHH 3BT0M0ßH- 
a a . rHApoM exaHHqecKaa TpancMHOcna mo- 
aeaH  DP-8860, ycraHOBAeHnaa Ha a ß yxoc- 
hom aBTOMOÖHAe rpyaonoaTjeMHOCTbio 
110 t ,  HMeeT ruapoTp and^opM  aTop c ko- 
9(J)())HUHeHTOM TpaHCI^apMaUHH 2,5. THApO- 
3aMeaAHTeAb paccqHTaH « a  noraoiueHHe 
870 a . c. npn  1800 o 6/m u h . riHApoTpanc-
cjlOpMaTOp AHTOÄ KOHCTpyKUHH. Paß O AH e 
KOAeca oTAHTbi H3 A e rK o ro  c n a a B a . PeaK- 
T o p  yeraH O B A eH  n a  p o a h k o b o h  Myc[)Te 
c B o ß o A H o ro  x o a a .  r «a p o T p a H C (})o p M a T o p  
M o iK eT  aß  to m  aTHqecKH ß aoK H poB aTb ca  
4>pHKUHOHOM <t>6a npn.nepexoae Ha pe- 
JKHM rH ApO M y(})TU .

n a a H e T a p n a a  K o p o ß K a  n e p e a a q  c TpeM a 
CTeneHHMH CBOßOAbl COCTOHT H3 HHTH n A a - 
n eT a p H b ix  p a a o B , KHHeM aTHqecKH cBH3aH- 
Hbix Mea<ay coßoft, a syx  4>p h k u h o h o b  d>x
<P2, naTH  AHCKOBUX TOpMO30B T u  T 2, r 3,
T+ h Ts. nepBbiä naaHeTapHbiH paa npea-

B T op o fl —  q e p e 3  n aa H eT ap H U e  paau, 3a- 
T6M o h h  cK A a a u ß a iO T ca  Ha cyM M H py iom eM  
TiAaHeTapHOM paae. F le p e a a T o q H o e  a h c a o  
I I  n ep ea a q H

( i  +  —  ) ( i  +  —  )

1 +  —  +
k _

g  q
H a I I I  n ep ea a q e  BKAioqeHbi -ropM 03a T x 

h  r 3. KopoßK a  n epeaaq  paßoTaeT  KaK 
A B yxn oT O A H aa ,

» i i i = ® i i »2 = # 1 ,70 .

H a IV  nepeaaqe BKAioqeHbi tJipuKHH- 
oh' <t>i h  TopM03 T2. PaßoTaioT noa Harpy3- 
k o h  BTopofi, TpeTHÖ h  qeTBepTbiii nAaHe- 
TapHbie paaw. üepeaaqa asyxnoToqHaa,

l i v  —

g

=  1,31.

H a V  n e p e a a q e  BKAioqeH bi (jjpH KU H om i 
<Pi h  0 2. Bce n a a iie T a p H b ie  p a a u  ß aoK H po- 
iBanu h n e p e a a q a  ß p a iu a e T c a  K aK  o a h o  
u e a o e  c  n ep eaaT O A H U M  a h c a o m  i v  =  l,00.
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H a V I  n e p e a a n e  BKAioneHbi Top M 0 3  T i h 
(j)pMKU,HOH <J>2- n e p B b ift  n jiaH eT ap H b ifi p n a  
p a 6 o T a e T  K aK  n o B b iu ia io m a fl n e p e a a n a . 
B T o p o ö ,  TpeTHH h  H eTBepTbiü  n n a n eT a p H h ie  
pSAbl ÖAOKHpOBaHbl (jjpHKUHOHO'M ^2 .

1
‘VI =  0 ,73 .

1 +

H a 33AHGM xoAy iBKjnoaeHbi 4>ph k u h -
OH 01 H T0pM03 T 5. PaÖOTalOT HeTBepTblH 
h nHTbifi nAaHeTapubie p h a h . nepeaana 
paöoTaer KaK OAHonoTOAHaa. Becb h o to k  
m o iah o c th  ABHraTeAH nepeAaerca nepe3 
AeHTpajIbHblH iB3A IC nGpeAHTOHHbIM HHCAOM

i3.x =  1 - — - = - 5 , 7 5 .
. qn

06m ee cHAOBoe nepeaaToraoe hhcao Ha 
Ka*AOH nepeaane TpaHCMHCCH« onpeae- 
AHCTCH npOH3BeÄ6HHeM K03(})(J)HU,HeHTa 
TpaHCtj>opMauHH K, na nepeaaTOHHoe hhcao 
KopoÖKH nepeAan.

OrHOCHTeAbHbie KpyTam,He MOMeHTbi, ne-
peAaßaeMbie nAaiieiapHbiMH pnaaMH k ko- 
poHiHofl HiecTepHe cyM M Hpyrom ero naaHe- 
Tapn oro  pHAa, onpeaeAHiOT n o  (JiopMyAe 

m

M m  l*  <1 (  f‘ l ~ ~ 1)
M t

1 +
q

W  Mn

M

‘ I

H a KOpOH-KpyTHmHH MOMOHT
hoh  m ecTepne;
KipyTHHiHH m o m c h t  na Baay

TypÖ H H bl; 
i x —  nepeaaTom roe hhcao n epeaa- 

HH, AAH KOTOpOH onpeACAfleT- 
CH «pyTHUtHH M O M e H T .

HncAOBbie aHaHeiiHH oTHOCHTCAbHbix mo- 
m chtob na KopoHiioH m ecTepne m  (b  3ira- 
MeHaTeAe « a  coAHeHiioö HiecTepHe a.) no 
I, II , I I I ,  IV , V  h V I  nepeAanaM  cooTB er-
CT1B6HHO pa'BHbl

1,793 ,24

1,00
1,00

’ 0 ,55  ’

0,764

1,30

0,40

0,558

0 , 3 1 ’ 0 ,2 3 6 ’ 0 ,1 7 2 '

OrHOCHTenbHaH MomnocTb, nepeaaßae- 
Maa nAaHeTapubiMH pnAaMH na Koponuyio 
m ecTapnio im , onpeAeAHTca KaK 

m

N m 1 +  q l*  h —  'lx
N T

1 +
m

q
VncAOBbie aHanenHH

*1

OTHOCHTeAbllblX
M om nocren , nepeaa®aeM bix Ha Koponuyio 
mecTepHK) m, n o  OTaeAbHHM nepeaanaM  
COOTBeTCTB6HHO pBBHbl 0; 0,437; 0,60; 
0,695; 0,765 h  0,827. nepeKAioHCHiie nepe- 
Aan ocymecTBAneTCH pu naroM  ceAeKTopa. 
rHApo3aMeAA.HTeAb oöecneHHBaeT uiecTb 
CTyneHeii 3aMeAneii:HH. C yxo ft  Bec TpaHC- 
MHiCCHH 1680 KZ.
OnpMa T bhh XIhck (C IIIA ) BunycKaeT 

HecKOAbKO * cepnH rHApOMeXailH'ICCKHX
TpaHCMHccHH. CepnH TA-51-2000 npHMe- 
HHerca a a h  aBTOMo6HAeö c  AßiiraTCAeM

MOmHOCTblO AO 450 A. C. H MaKCHMaAbHbIM 
KpyTHmnM momchtom 145 kTm . Pa3pa6o- 
TaHo AeBHTb MOAeAeft, H3 h h x  HanöoAee 
p a o n p o c T p a n e H b i  m oaoah c Anana30HOM 
KopoßoK nepeaan 5,93; 6,80; 5,44 «  4,50. 
rHApoTpaHc^opMaTopbi —  cepHH 1700 HAH 
1800.

CepHH TA-51-1300 npnm enhctch A-na aß-
TaM OÖHAefi c  A BH raTeAeM  MOiuHOCTbio 
280 A. C. H M aK C H M aA bH bIM  K ipyTH IA H M  MO-
M etiTO M  95,4 kTm . r n A p o T p a H C ^ o p M a -  

T o p  —  cepHH 1600, rnA p o 3a me A A h te Ab yc- 
TaHaBAHBaeTCH n o  TpeöO B aH H io 3aKa3HHKa. 

CepH H  TA-51-3000 npHMeHHOTCH ä ah  aB-
TOMOÖMAeft ÖOAbLUOH rpy30>nOÄbeMH0CTH. 
0 n p M a  paapaöoTaA a  h B un ycK aer rHApo- 
MexaHHHecKyio TpaHCMHCcnio m oäcah 3100 
ä ah  aB TO M O Ö H n en  c A B H ra T e A e M  (A M 3 e A e M ) 

MOIHHOCTblO AO 800 A. C.
KopoßKH nepeA an  ißcex cepHH —  o h th -  

CTyneHnaTbie nenAaneTapHoro rana. Fhä- 
poTpaHQ^iopMaTop paßoTaeT « a  I h I I  n e - 
peAanax, Ha bh ch m x nepeA anax oh  6ao- 
KHpOB3H (ßO3M0>KHa ÖAOKHpOBKa H Ha
I I  n e p e A a n e ).

H a pnc. 4 npHBeAena KBHeMaT«HecKaH
cxeM a rHApoMexaiiHnecKOH TpancMHCCHH
M O A eA H  3100.

C xeM a a n0Ka3aHa npH ycAOBHOM pa3 - 
pe3e TpaHCMHCCHIH no B3A3M V , I I I  H 
I nepeAan nepeAH ero xoA a  h  nepeAann 
3aAHero xoA a , cxeM a 6  —  
nonepennbift pa3pe3. pHApo- 
MeXaHHMeCKaH TpaHCMHCOHH 
COCTOHT H3 rHApOTipaH'C(}>Op-
M axopa 1, FHAposaMeAAHTe- 
ah 2 , nHTHCTyneHliaTOH ko- 
Po6kh nepeAan 3  «eriAaH e- 
TapH oro xan a  h rHAiponpH- 
B O A a  yn p aB A ieH H H . T h ap o- 
rpa iic^op M aTop  OAHOCTynen- 
HaTblH, TpeXKOACCIHblH, HMCCT 
oBaAbiioe ceneHne, cyHcennoe 
KBepxy. PeaK Top  ycTaHOBAen 
na MyiJiTe cBOÖOAnoro xoA a  
poAHKOBoro nnna. n pn  6ao- 
KHpOBaHHH THApOTpaHCljlOp- 
MaTOpa ^ipHKUHOHOM <PßA Bce 
e ro  3BeHbH Bpam aioTcn
KaK oa h o  ueAoe. BKAioneHae 
n e p e A a n  o e y m e c T B A H e T C H  

IHOCTbK) MHOrO AHCKOIBbLM H
My(}>TaM:H c  noM om bio th ap o- 
npHiBOAa. f l Be  M yijiTbi HMeioT 
A H aM G T p  229 M M , O C TaA b - 

H bie —  267 mm.
r  HApOTpaHC(j)OpMaTOp HCnOAb3yeTCH 

TOAbKo n a  I h I I  n e p e A a n a x  a a h  T p o ra n n n
aBTOMOÖHAH C MeCTa H AAH ABHJKeHHH C 
MaAbIMH CKOpOCTHMH IB OCOÖO THJKeAUX yC- 
aobhh x. D pn  bkjiiohchhh I I  n epeA a iH  H'MC- 
io tch  A sa  Aaana30Ha p a öoT u : nepB uö ■—  
C ©KAIOneH-HblM THApOTpaHC^OpMaTOpOM H 
BTOpofl —  npH ÖAOKHpOBaHHOM. H a I I I ,  
I V  «  V  nepcA anax xpaHCMHCCHH pa6oTaeT 
C ÖAOKHpOBaHHbIM rHÄpOTpaHC(J)OpMaTO- 
po-M, t .  e. KaK h h cto  MexaHHHecKaH TpaHc- 
MHOCHH. BAOKHpOBaHHe FHApOTpaHC^IOpM3 - 
Topa  ocymecTBAneTCH Bpyniryio, OÄHaKO 
npeAycMOTpeHO ycTpoiiCTBO, no3BOAHK>mee 
H0n0Ab30BaTb THApOTpaiHClJlOpMaTOp Ha 
o c ex  nepeA anax .

HepeAaTOHHbie HHCAa MexaHiinecKOH k o - 
P o6k h  n a p e A a n :  i i= 4 ,6 8 ; t'n=2,19;
h u =  1,53; < iv  =  1,09; tV =0 ,765 ;
i-3 .x — — 4,68.

0pH KAH O H H bie M y ^ T U , BK AioH aiom H e n e- 
peA an H , Ha p n c . 4 oS o sH a n e iib i /, I I ,  I I I ,  
IV, V h 3X. B o A e e  u inpoKH H  AH ana30H  
I  h  I I  n e p e A a n  n ep eK p b iB a ercH  rH A po- 
Tp a h c ({)o p m a ro p o m , a  n ep ea a T O H iib ie  HHCAa 
n ocA eA y iom 'H X  n a p e A a n  cÖAHJKeHu, K aK  s to  
IipHHHTO B MexaHHHeCKHX Tp3HCMHCCHHX C 

HeaBTOMaTHHeCKHM n e  p e K A  loneiiH  CM. 3 t o  
H03BOAHeT OCyiUCCTBAHTb ÖAOKHpOBKy THA- 
p oT p a iH c ijiop M aT op a  c  nepeKAiOHeHHeM  Me- 
xaH H H ecKH x n e p e a a n  h , CAeaoBaTeAbH O , H3- 
ÖejKaTb AOnOAHHTeAbHblX HOTepb MOIU.HO- 
CTH B TH ApO TpaH C^O pM aTO pe.

H peH M ym ecTB O M  K O tpoSm  n e p e a a n  c  ne- 
nOABHHCHblMlH OCH MH HO CpaBIHeHHHD C H Aa- 
H erapHH 'M H h bahctch  OTHOCirreAbiiaH a e r -  
KOCTb n oA yae iiH H  pa3AHHHOH raM M bi n e p e -  
AaTOHHbix HHceA. K o p o ö K a  n e p e a a n  co -  
c t o h t  H3 iB c a y m e ro  B aaa  4 c TpeM H * e c r -  
k o  3aKpenAeHHbrMH n a  hcm HiecrepH H M H . 
U JecTepH H  B e A y m e ro  n a n a  iiia xoA H T cn  b 
nocTOHHHOM 3anenAeH H H  c  TpeM H iu ecT e p - 
HHMH T p e x  npO M O KyTO 'IH blX  B3A0B 5, Ha 
K O T o p u x  y d a ir o B A e u b i nonaipHO uiecTb 
MHOrOÄBCKQBblX M y(j)T  6 . IIpoS ie>K yTO H H H e 
BHAbl 5 npH  nOMOIAH MHOrOAHCKOBUX 
M yijiT  6  e o oT B ercT B y iom H X  n e p e a a n  M oryT
Ö blTb  CBH 33H bI C U ieC TepH H M H  B eAO M O rO

B aaa  7  (B eA ym H ft h  b c a o m u h  o a n u  c o o c -
H b l). B 33BHCHMOCTH OT BKAIOHOHIIOH My(J)- 
Tbi MOiHHOCTb (B p a m e i i i ic )  nepeAaerca OT

P hc. 4

ABHraTeAH nepe3 rHApoTpanciJiopMaTop hah  
npHMo Ha iBeaymHH BaA Kopoßim  nepeaaH, 
o t  Hero nepe3 cooTBeTCTByiomHH n p o M e x y -  
TOHHblH BaA M BKAIOHCIIiHyiO MyijiTy Ha Be- 
AOMHH BaA h  a a n ee  liepe3 npoMOKyTOH- 
n y io  h TAaBHyio nepeaaHH k  noayocH M  aB- 
to m o ö h a h . H a nepeaHMX n epeaan ax  o a h o - 
BpeMeHHo n o a  Harpy3Kofl HaxoanTCH Äße 
n a p u , Ha saaHeM x o a y  Tpn napw  iu ecre- 
peH, hto oöecneHHBaeT b m c o k h ö  k . n . a.
TpaiHCMHCCHH.

JIHTEPATyPA

1. npocneKTH ijiHpMbi A aahcoh.
2. «D iese l and Gas Turbine P rogress », 

ceHTHßpb 1968, CTp. 3 5 — 37.

A . B. I1ETPOB
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PEOEPATbl CT ATER

yflK 621.434.13:621.43-72
flHctjcfiepeHLiHpoBaHHan n o fla n a  MaCAa b  f l B y x T a H T H b i x  f l B M r a T e a n x .
P  a  h  K o  b H. H.. C t  a  p u i h  h  o  b K ). A . «ABTOM OÖHAbHaa n p o - 
M biupieH H O CTb», 1970, JVs 7.

P a C C M O T p e H b l OCOÖeHHOCTH ICO H CTPyKU H H , n p H H L (H n  p aÖ O Tb l H 
p e : ;y : i ’ /raTi.i H c n b iT a H H fl M a c J io A o a H p y io m e r o  H a c o e a  m o t o u h k a c t - 
H o r o  A B y x T a K T H o r o  A B H ra T e A H  cP h p m m  H in a x a .  P h c . 2.

y flK  621.43 — 232.172.001.24
K yTOHhghhio M eT ofla  pacHeTa nopLU H eßbix rOAOBOK u ia T yH o o  as- 
TOMOäM/ibHbix ABH raTeneM . H a  n  h  a  e  b  A .  A . .  l y i a K O B  B. M .
«ABTOMOÖHAbHaH npO M blH IAeHHOCTb», 1970, Ne 7.

IIp H B eA eH a  MCTOAHKa p a c n e T a  t o a o b o k  m aTyH O B coB p eM eH H b ix  
aBTOMOÖHAbHbix ,Tii h  raTC Jien . K O Topaa  H 03B 0:i}(eT  c  AocTaTOHHott 
TOMHOCTblO paCCHHTbm aTb TOAOBKH UiaTyHOB AIOÖOÜ KOHCTpyKUHH.
P h c . 3.

yflK  629.113—597.5
AB TO M aTH H ecK oe p ery/ in p oB a H H e T0pM 03H bix  c h a  aBTOMOÖHAH.
M e T i i o K  H.  <1>. «AB TO M oG H AbH a ii  n poM biu jneH H O C Tb», 1970, N i  7.

P a 3 p a ö O T a H a  M eTOAHKa p a u n o H a A b H o ro  B b iöo p a  KOHCTpyKTHB- 
HblX H apaM eTpO B  HCriOAHHTeAbHblX opraH O B  T0PM 03H bIX  CHCTeM 
aBTOM OöHneft. U pH B eAeH  cpaB H H TeA bH b iii aH aAH3 h  n oK a3aH b i 
n p H M epH b ie  c x eM b i p e r y j ia T o p o B  t o p m o 3Hh x  c h a  p a 3 H b ix  THnOB. 
P  H c. 4. B  h  6 A. 2.

y f l K  6 2 9 .1 1 3 — 587 .001 .24
O p a c n e T e  p a ß o n e r o  o ö b e M a  rH flpaB A H H eC K oro  M exaH H 3M a ö a o k h -  
POBKH flH tpcpepeH pM aaa. A .  A .  M  a  a  io  k  o  b. «ABTOMOÖHAbHaH 
npoM b iu iAeH H O C Tb ». 1970, .Ns 7.

f la n o  oöocH O B aH H e B b iöo p a  riAyin icepH O -K yAaH K O B oro M exaH H 3M a 
h  e r o  n ap aM eT p o B ; on n ca H H e  KOHCTpyKUHH AH itic|iepenuHaAa c  
THAPaBAHHeCKHM MeX3HH3MOM ÖAOKHPOBKH; H3AOHteHa MeTOAHKa 
p a c n e T a  n iA p a u n H u e c K o ro  M exaH H 3M a. Ilp H B eA eH b i aK cn ep H M en - 
TaA bH b ie  3 H a ieH H fl KOactKpHAHeHTa ÖAOKHPOBKH. P  H C. 4. 
B H Ö A. 3.

y flK  629.113.001.1
O  n p o ö a e M e  o n T M M H 3 a i4 H H  B a a H M O f le H C T B M H  H e n o B e n a  h  a B T O -  

TpaH cnopTH O M  TeXHMKH. O c T p o B q e B  A .  H. ,  Ä e p ö a p e M A H -  
s e p  A .  H. «AB TO M O öH A bH aa npoM biu iAeH H O C Tb», 1970, JV6 7.

PaecM O T p eH b i B o n p o c b i m c t o a h k h  o h c h k ' h  m iaB H ocT H  x o A a  aB -  
TOM OöHAeft c  yneTO M  ncH xot}>H 3H O AorH H ecKH x p eaK U H ii ’ ie.TOBOKa 
H a KOAeöaHHA. IIo K a 3 a H a  p a 3 H H q a  b  « c n n e  B 03A eöcTB H H » h  «c H A e  
B oc iip H H T H A », K O T o p y io  n p e A A a ra e T c a  op e iiH B a T b  cn eiiH a .'ib iib iM  
K pH TepH eM . P  H C. 2 . B  H Ö A . 12.

yflK  629.113.001.1
BAHHHHe HeKOTOpblX tfiaKTOpOB Ha nOKa3aTeAM  CKOpOCTHbiX 
CBOHCTB AerKOBOrO aBTOMOÖHAH. I I I  M  H A T  A .  T. «A B T O M O Ö H A b H aH  
n p o M b iu iA e H H O C T b » .  1 9 7 0 , N i  7.

O im caH O  HCCAeAOBaHHe BAHHHHH COnpOTHBAeHHH KaHeHHIO UIHH 
H COnpOTHBAeHHH B 0 3 A yx a  H a HHTeHCHBHOCTb pa3TOHa H MaKCH- 
M aAbH yiO  CKOpOCTb AerK O BblX  aBTOMOÖHAeil C YAeAbHOÜ MOIUHO- 
CTbio 20 h  60  a . c./t . I lp H B eA eH b i p e3 yA b T aT b i. PaecM O T p eH b i aBTo- 
m o ö h a h  c  öeH3HHOBbiMH ABHraTeAHM H h  -M exa ilir iecK H M H  cT yn e H - 
HaTblMH TpaHCMHCCHAMH. P  H C. 4 . B  H Ö A. 8.

yflK 629.113—592.001.5
C raTH H ecK an  H CTaTMCTHMecKan xapaK TepH C TH K H  T0PM 030B aBTO- 
MO&HIICH. M a m e H K O  A .  <t>. «ABTOM OÖHAbHaa npOM blUIAeH- 
H o c T b » , 1970. .Ns 7.

Ilp H B eA eH b i p e3 yA b T a T b i pacueTO B  cTaTH u ecK H X  xap aK TepH C TH K  
T0PM 030B  PH Aa CepHÄHBIX aBTOMOÖHAeH nO eAHHOÜ MeTOAHKe c  
HOMHHaAbHblMH yCAOBHHMH. H3AOJKeHa M eTOAHKa CBA3H TeOpeTH- 
HeCKOH XapaK TepH CTH K H  TO PM 03a C AaHHbIMH HCnblTaHHÖ; BBeAe- 
HO nOHHTHe CTaTHCTHHeCKOä XapaKTepH CTH K H  TO pM 03a. T  a  Ö A. 1. 
P  H c . 4. B  H ö  A . 6.

yflK 629 .113  — 578/— 587 .001.5
K p yT H A b H b ie  HOIieÖaHHH B TpaHCMHCCHH aBTOMOÖHAH C yneTOM  
PeaKTHBHblX CBH3eH. M a C a H A O B  M . C. «ABTOMOÖHAbHaH n p o ­
M biu iAeH H O CTb». 1970. Ne 7.

AHaAHTHHeCKH HCCAeAOBaHO BAHHHHe nOAaTAHBOCTH peaKTH B- 
H b ix  CBH3eä 3 a A H ero  MOCTa Ha coöcT B eH H b ie  aacTO Tbl. IIpeAAO Ace- 
H a  p a c a e T H a a  c x e M a . ya H T b iB a io iu a a  AH iticJiepeHUHaAbHyio cBH3b 
B e A y m e ro  h  B eAO M oro 3 y ö ia T b ix  KO Aec rA aB H oft n e p e A a u n  H öaAKH  
3 a A H ero  MOCTa. Ilp H B eA eH b i aK cn epH M eH TanbH b ie  AaH H bie, n oA - 
TB epacA a iou iH e aH anH TH H ecKH e p a cu eT b i. T a Ö A .  1.  P n c .  4. 
B  H 6  A.  4.

yflK 629.113.012.85

OnpefieacHHe iKecTHocTM pbmamHOM noflßecKH. y c n e H c m i ü
H. H. «A B T O M O Ö H A h H aH  n p o M b iu iA e H H O C T b » . 1970, Ns 7.

n p eA n a ra e T C A  MeTOAHKa p a c u e T a  HtecTKOCTH nonepeHHO-pbiHaMt- 
HOti rioABecKH  c  yneTO M  ö oK O B oro  CABHra h  H 3rH öä  npyaciiHU. 
3n cn ep H M eH T aA b H b ie  HccAeAOBaHHH nOATBepm AaiOT B b icoK y io  toh - 
H ocTb  n p e A A a ra e M o ro  M eTOAa p a c u e T a . P h c .  4. B H ö  A. 4.

y flK  629.113.001.42
OnpefleaeHHe MHHHManbHO HeoöxoAHMoro npoöera npH H3Mepe- 
h h h x  napaMeTpoB pewHMa paöOTbi aBTOMOÖHAH. H y M a K O B
B. B. «ABTOM OÖHAbHaa npoM biu iAeH H O C Tb», 1970, N i 7.

OnHCaH npHÖAHACeHHblft M eTO Ä  O npeaeAeH H H  MHHHMaAbHO He- 
o ö x o A H M o ro  n p o ö e r a  n o  x a p a K T e o y  H3M eHeHHa c k o p o c t h  ABHHte- 
HHH aBTOMOÖHAH H a Pa.lAHHHblX AOPOraX. MHHHMaAbHO HeOÖXOAH- 
M bift n p o ö e r  H axoA H T ca  n o  SM niipH M ecKO M y KoppeAHUHoiiHOM y 
ypaB H eH H io . P n c .  2. B H ö  A. 6.

Y flK  629.113.027:629.113.075.001.5

OcoSeHHOCTH KpHBOAHHeÜHOro fiBHHieHHn aBTOMOÖHAeH c nepefl- 
h m m  npHBOAOM KOAec. t p a p o ö H H . H .  E. «ABTOMOÖHAbHaH npo- 
M biu iAeH H O CTb». 1970. Ne 7.

Ilp oB eA eH O  HCCAeAOBaHHe h  cpaB H eH H e c b o ö c t b  aBTOMOÖHAeil 
c nepeAH H M  h  3bahhm  npHBOAOM KO Aec n p n  n o B o p o T e . OTM enaioT- 
c a  noAOHCHTeAbHbie K'a’ ic cT B a  aBTOMOÖHAeil c nepeAH H M  npHBOAOM 
K O Aec n o  n ap aM eT p aM  cTaTH H ecK o it noB opoTA H B ocTH . T a 6 A. 1. 
P  H c. 3. B H ö A. 3.

yflK 621.74.043.2.06

r iO B b lL U e H M e  SCfccfreHTHBHOCTH p a Ö O T b l  M a l l lH H b l  A H T b B  nofl f la B A e -  
HHersi nyTeM a b o m h o t o  npeccOBaHHn. P bt jk  h  k  o  b  A. A.. 3 A o-
T  H H C. 3., K a  3 a  p  H H O B H. B. «ABTOM OÖHAbHaa npoMbiuiAeH­
H OCTb». 1970. Ns 7.

AH aAH 3H pyeTCH  B03M0JKH0CTb H UeAeCOOÖpa3HOCTb HcnoAb30Ba- 
HHH M am HHbl AHTbH nOA AaBACHHeM AAH H3rOTOBAeHHH TOUCTO- 
CTeHHbix A eT a a e ft , npH M eH H a MeTOA ABOÜHoro n p eccoB a H H a . IIpH- 
b o a a t c h  AaH H bie HccAeAOBaHHH afluteKTHBHOCTH AonpeccoBbiBaH H H  
B 3aBHCHMOCTH OT TOA.'UHHbl nH TaTeAH  AHTHHKOBOÜ CHCTeMbl. 
T a ö A. 2. P  H c. 4. B H ö  A. 2.

yflK 6 2 1 .4 3 — 33:621 .74 .045

OTAMBKa K op oM b icen  K A a n a H O B  H 3 n y ry H a  c  AHttctiepeHUHpoBaH- 
HOH CTpyKTypO H  AAB ABHraTeAH aBTOMOÖHAH «M o c k b h h -4 1 2 »  He- 
TOAOM TOHHOTO AHTbH nO BbinAaBAHeMblM MOAeAHM. T  e  A H C M . H.,
r o p f i a n e n  H. A .  «ABTO M O öH AbH aA n poM biu iAeH H O C Tb», 1970, 
Ne 7.

M eTOA TOHHoro AHTbH n o  Bb innaBAaeM biM  M OAeaaM  c  aa itp en jie - 
HHeM XO.’IOAHAbHHKOB Ha MOAeAHX n03BOAHeT OTAHBaTb KOpoMblC- 
A a  KAanaHOB H3 A ern p o B a H H o ro  n y ry H a  c  AncjKtiepeHUHpoBaHHOM 
C T p y K T y p o ö  a a h  aBTOM OÖHAbHoro ABH raTeAH  «M o c k b h h -4 1 2 ». 
T a Ö A .  1. P  H c . 6 . B h  6 A. 4.

y f l K  66 .047.3 :66 .074.9

OnHCTKa oTpaöO TaB u iH X  ra30B  o t  n ap oB  p a cT B op H T ea eH  b cyu iH Ab- 
Hbix ycTaH O B K ax ra 3 0 B o ro  o ö o rp e ß a . C e H b K e B H n  3. B., l t a a s  
M. M.. C T P O H T H H  M . H . «ABTOMOÖHAbHaH npOMblHIAeHHOCTb». 
1970. M» 7.

3 a  cn eT  n p H M eH em tn  h o b o t o  c n o c o ö a  o h h c tk h  o tx o a h iu h x  ra - 
s o b  n onyTH b iM  AoiK iiraH H CM  napO B p a cT B op H T eA e ii b  O TpaöoTaB- 
h ih x  r a 3 a x  H3 cyu iH A b H b ix  ycTaHOBOK A o c ra rH y T o  y n y 'i i i ie H H e  ca- 
H H TapH O -rnrH eH H uecK H x yc n o B H ii T p y A a  H sk o h o m h h  TonAH B a He 
M eH ee 20% . flon oA H H T eA b H oe  n on yn eH H e  T en A a  o t  AoacHranHH na- 
poB  p acT B O pH Ten eil MOHteT cocTaB H T b  2 — 3 %  b  cöiue.M  TenAOBOM 
ö a A a H ce  M n H C K oro  aBTO3aBOAa. P n c .  3. B n ö a . 6.
yflK 6 21 .922 .02 .00 1 .24 :629 .1 13— 585.862

P a c n e T  reoM eTpH H  u iAH cpoBaAbH oro  K p y ra  a a h  oöpaöO TK H  Kana- 
b o k  Ha n au iK e  u iap H H p a  Puenna c yrA O B b iM  HOHTaKTOM. K o-
c  T e  h  k  o  B. ü., r  a A  K H H 3. r.. A p x n n o B  B. H. «A b to m o -  
ÖHAbHaH npoM biu iAeH H O C Tb», 1970, 7.

H 3 A o jK en a  MeTOAHKa p a c u e T a  reoM eT p H H  u iAH cboB aAbH oro  K p y ­
r a  a a h  OöpaöO TKH  KaHaBOK H a u a u iK e  u ia p H H p a  P u e n n a , HMeiO- 
U I H X  B  HOpMaAbHOM CeHeHHH n po fllH A b . OTAHHalOIUHHCH OT KpyrO - 
B o ro . f la H b i peKOM eHAaHHH n o  B b iö o p y  o c h o b h b ix  pa3M epoB  
u iAH iiiO BanbHbix K p y ro B . P h c .  3.
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f ln 3enb V 8 cepMM 801 

Mou4HocTbio 277 n . c .,

B b in y C K G e M b lM  $ M p M O M

E P M T M L U  n E M J lA H f l

BoCbMMLlMJlMHflpOBblM V -o6p33H blH  flM3e/lb, H3 rOTOBneHHblfi 
M o6 nnbH oro rpaH cn op ra  m npoMbiiu/ieHHbix Lienefi. B n aro flapa  
Beca 3Ha4MTenbHo Bbiwe, 4 e «  y «p y rH x  flH3e/iefi nofloBH Oro Tvina. flH3enb 0 6 /iaflaeT cnocoBHOCTbio co3flaaaTb BbicoKMfi MOMeHT 
npn h m 3 k o m  MMcae o 6 op oro B , o 6 cny>KMBaHMe e ro  npn Texym eM  p e M o rn e  npocToe. 3 t m m  oöecneMMBaercsi Hafle/KHaa paSoTa flH - 
3 e/iB V8 cepuH  801 s reMeHMe fl/iMTe/ibHoro cpoKa cnymBbi.

flononHM TeBbHbie csefleHM a no flaHHOMy flM3 enio, a Taxw e  no flpyrMM AM3enaM n p o n 3 BOflCTBa tpupMbi B P H T W U  JlEkIJlAHfl 
m o w h o  n o n y q m b  o t  H au iero  O T flena TexHunecKoro o 6 cny>KMBaHMSi.

noKa3aie^H
DIN

70020

DIN  
6270 (He- 
npepbiBHbiH 

pe>KHM)

MOlUHOCTb B A . C ............................................................................................................................... 277 201
MffCJIO OÖOpOTOB B MHHyTy................................................ ... 2600 2200
KpyTHUIHH MOMeHT B K f M  npH 1400 0 0  M U H  ................................................ 88,6 70,8

O rfleneiiM e sneuManbHbix npoflyKTOB

SPECIAL PRODUCTS 
DIVISION 

Levland,  Lancashire,
A htjihsi, TejieTaiin: 67655

aHrnMHCKOw cpMpMOM BpMTMiu JleM/iaHfl, npeflHa3Ha4en fl/la aB TO - 

pam/OHanbHofi KOHCTpyxmiM flk oen s e ro  M oiflH O C T b  Ha eflMHimy

3anpocbi wa npocneiubi m hx koiihh npocHM HanpaBnmb no aA pe cy: MocKBa, K-31, Ky3HeunHM m oct, 12. 
O if le n  npoMbiuineHHUx KatanorOB IT IH TB  C C C P  (TenecpOH 220-87-51). B/O «B H E L U T O P rP E K JlA M A ».
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L le H a  4 0  K o n . H H f le K C  7 0 0 0 3

POlMß O h m  paccH M TO H bi H a a o n ry io  

jj 6 e 3 y n p e H H y i o  p a 6 o T y  m  k  T O M y  x c e  K p a c u B b i

**• ' „ **

X S r i S P l * # * ! * * - - .  « O . '

M H K p o a B T o 6 y c  N y s a  M - 5 2 1
M nK poaBTo6 yc OTnHMaetCfl COBpSMSHHOH K O H c r p y K L i u e ü  K y 3 0 B a ,  K p a c u B b i M  c m i y s T O M  m K O M < £ o p T a 6 s n b H o  O T f l e n a H H b i M  c a n o -  

h o m . O n e H b  y f l o Ö H a  « a Ö M H a  B O f l M T e n s i .  H p e B O C x o f l H a s i  B H f l H M O C T b ,  p a u p t o n a / i b K O  p a c n o n o w e i i H b i t i  l u h t c k  n p n 6 o p o 3 ,  a T a K W ®  

B 0 3 M o > « H o c T b  p e r y / i n p o B a T b  n o n o w e H M H  c u f l e H b a  —  B e c b M a  o ß / i e r n a i O T  p a ö o i y  B O f l M T e / i a .  B H y r p s H H s e  n o M e m e H n s  M M K p o a B T O -  

6 y c a  x o p o i u o  O T a n r i M B a e T c a  m B S H r n n i - p y e T C s i  c n e i v i a J i b H o ü  C M C T e M o f i .  B c e  3 t o  c o 3 f l a e T  y c n o B M a  flnsi  n p n b t h o r o  n y T e i u e c T B M »  

n a c c a > K n p a M  n  a u h  p a 6 o T b i  b o a h t s t h o .

* > y p r o H  T O B a p o - n a c c a > K H p c K M M  N y s a  T -5 2 1

3 t o t  cfjyproH MBnaerca yHHBepcanbHbiM m npeflHa3HaneH aah  TpaHcnopTMpoBa- 
hmb rpy30B n nepeB03Kn n acc a w u p o s . BnyTpeHHee noM em eH ne ocH am eno flByxM e- 
CTHblMkl CKnaflHbIMM CMfleHbüMH AAH yAoßHOTO pa3MemeHMH BOCbMH HenOBeK. ® y p -  
roH uinpOKo npuMeHaeTCB a ToproBoü  ceTn, aah  TypM3Ma, b p a 6 oTe npn toctmhm- 
uax, 6 io p o  nyieiueCTBHÜ m AP  ® y p ro H  N y sa  T-521 coneTaeT b c e ß e  nepTbi TpaHC- 
n o p iH o ro  cfjyproHa m M km poasToßyca.

T o B a p H b iM  c ß y p r o H  N y s a  F - 5 2 1

CDyproH npeAHa3HaneH aah  n epeso3K n  pa3Hoo6pa3Hbix rpy30B BecoM  a o  850 Kr. 
ynnoTHeHMe Ky30Ba nonH ocrbio  npeAO xpaH aeT rpy3 ot n b im  a aom<a h , ß naroA ap a  
MeMy b weM m ow h o  nepeso3H Tb TOBapbi 6e3  3amnTHofi Tapbi. <t>yproH N y sa  F-521 —
3 to  ö b ic r p o e  m 3KOHOMM4HOS cpeA C T ßo TpaH cnopTa, uinpoKo n cn o n b 3 y e M o e  aah n e - 
peB03KH  TOSapOB TOprOBblX npeAOpKBTMM.

C a H H T a p H b iH  c p y p r o H  N y s a  S -5 2 1
3 tot asTOMoßM/ib npeAHa3HaneH a a s  nepeB 03K n ßojibH bix. BHyTpeHHee noM e- 

m envte OTAeneHO ot KaßuHbi BOAMTensi n eperopoA K O Ü , oC H am eno A sy m b  H ocm iKa- 
MH, LlJKaC})Hk1KaMkl, yMblBa/lbH HKOM kl ßaKOM AAH BOAbl. MMelOTCB A^a CMASHbB AAH 
MeAK4MHCKoro n ep coH a n a . OßopyAOBaH M e m ocH am eH we BHyTpeHHero noM einsrnm  
asTOMoßkinB no3BonaiOT oK a3bisarb  n ep B yio  M eflnpuHCKyio noM om b. CaHnTapHbiü bb- 
TOMoßklAb LUHPOKO npk1M6HB6TCB AASI Hy>KA CKOpOki AOMOlUkl, ÖOAbHMU, caHaTOpKB3 
m Apyrw x AeneßHbix ynpoKAeHMki. O h oßopyA O B aH  cneuriaAbH ofi cb stoboh  m 3ByK3- 
bom CHrHanki3auMeki.

Kawflbiki asrO M o6 nnb, npeAnara3/.,bni 
oßteAHHeHkieM  P O L — M O T , oßnaA aeT  He- 
OÖXOAHMOM npOHHOCTblO H paCCHMTaH Ha 
AAMTejlbHblH cpOK CJiywßbl B CSMblX He- 
6 naronpiis)THbix yc/iOBMBX.

3 a n p o c b i Ha n p o c n e K T U  n hx koithh  n p o - 
cmm H anpaBnBTb n o  a A p e c y : M ocK B a, K-31, 
Ky3Hei^KHA m o c t, 12. O T A e n  n p o M u u in e H - 
Hbix K a Ta n o ro B  m H TB CCCP (Tenecpon 

220-78-51] B/O «BHElilTOPTPEK/lAMA»

n o n i.— M o t

BapiuaBa, yn. CTamiHrpaACKasi, 23 
rionbiua

Exporiers:
Foreign  T rade Enterprise for Autom otive  
Industry

POL— MOT
W a rszaw a , S taiingradzka 23, P O L A N D
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