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KaHfl. TexH. HayK A. B. KOCTPOB, E. M. KyHflBCKHR, B. B. EPllJOB

M o c k o b c k h h  a B T O M e x a H H H e c K H H  h h c t h t y t

O G H O B H O H  T eH a eH iin e ft aßT O M O Ö H A bH oro A B H ra T eaecT poeH H H  
»BAHeTCH H e n p e p b iB H o e  n o B b iin e H n e  a h t p o b o h  m oihiH OCth, o cy - 

m e c T B a a e M o e  3 a  c n e T  coB ep m eH C T B a  u,HKJia h  yBeaHHeHHH h h c -  
Jia OÖOpOTOIB. O^HaiKO STO BbI3bI'BaeT HeOÖXQAH'MOCTb nOBbimeHHH 
fio jir o B e a H o cT H  A B uraiTeaH . B A aH H bix y caoB H H X  H eM a a oB a iK H oe  
3HaHGHHe HMeeT CHcreMa CMa3KH ABHraTeAH. üosTOM y 3HaHHTeAb- 
HbiH H H T epec npeincTaB A H iO T HocAeAOBaiHHH T en A a , n e p e A a o a e M o r o  
b cM a a oH H oe  M acA O  n p n  paaAW HH bix p e s tH M a x  p a ö o T b i  A B H iraTenn. 
3 t o  n oä B O A n eT  npaB H A bH O  o n p e A e A H T b  H e o ö x o A H M o e  k o a h h c c t b o  
M a c a a  h  ycAOBHH e r o  o x a a w A e H H H , c  TeM h t o ö m  o ö e cn e H H T b  H o p - 
M a A b H y io  p a ö o T y  AB H raTeAH  b  S K an aya T au H H .

TenAO, nepeAaßaeM oe b 0Ma3OHHoe M acao, coctoht H3:
Tenaa QM. mpem  nepeA a«aeM oro o t  AeTaaeft, HarpoBaoMbix 

o t  ppeHHH; Tenaa Q m . zop.dem t nepeAaaaeM oro o t  AeTaaeft, 
HarpeBaeMbix o t  raaoB; Tenaa o t  npopbiBa ra30B b KapTep ABHra
TeAH nepe3 nenaoTHOCTH b nopuiHeBbix «o a b iia x .

ripH swQnepHMeHTaAbHOM HcoaeAOBaHHH .mohcho pa3AeabHO on 
peAeAHTb cocTa'BAHioiiiHe Q m, mpeH. h Q m, zop, gem, a a »  ne- 
ro HeOÖXOAHMO npOKpyiHHiBaTb ÄBHraTeab C BblKAKMeHHblM 331KH- 
raHneM Ha pa3AHHHbix oöop oT a x  KoaeHHaToro Baaa. B ashhom  
caynae noHTH Bce Tenao, nocTynHBuiee b oMaaoHHoe M acao, 6yaeT 
hCXOAHTb OT TpeHHH. KoHeHHO, HeKOTOpaH HCTOHHOCTb BHOCHTCH 
npHTOKOM Tenaa o t  AeTaaeft, HarpeBaeMbix n npa npoKpynHBaHHH 
ABKraTean. O a h 3 k o  hx TBMinepaTypa HMeeT aScoAiorHyio BeaHHH- 
« y  b 2— 2,5 pa3a HHiKe, hbm npH paöoT e ABHraTeAH noA Harpy3- 
Koft. T ax, HanpnMep, npn paöoT e AB«raTeaH M 3 M A -4 0 8  c  noa - 
Hoii Harpy3«oft MaKCHMaabHan TeMnepaTypa nopuiHH 230— 260°C, 
a Ha pencHMax npoKipyuwBaHHH —  o k oa o  lOO^C.

riocaeAH ioio cocTaBAHiomyio TenaOBOro öaaaH ca ( o t  n p op u aa  
ra30B b KapTep AaHraTeaa) .moikho oueHHTb npHÖAHiKeHHo caeAy- 
101U.HM pacneTOM. n o  AUHHbiM {1 ] npopbiß ra30B b KapTep ABHr,a- 
Tean M 3M A -4Q 8 npn paöoT e c  noaHoft Harpy3Koft h pa3HbiM hh- 
CAOM OßOpOTOB COCTaiBAfleT 1,5 MS/H. ChCTÖMa BeHTHAH-UHH KapTe- 
pa noa,HocTbio yAaaneT s t o  KOAHnecTBO ra3a b o  BinyoKHiyro ch- 
CT6M;y ABHraTeAH, h to  noATBepiKAaeTCH iiaaHUHeM paapeiKeHHH 
20— 30 m m  eo d . c t . b KapTepe ABHraTeAH.

TeM nepaTypa ra30s, otboa'HMMx H3 KapTepa b cncTeMy BeHTH- 
ahahh, pa®Ha 76— 80°C. TlaHiHbix n o ßeaHHHiie TeMnepaTypbi ra3a, 
nocT ynaiom ero b KapTep nepe3 3aaop MencAy iiopuineM h uhahha-

p o M , b cooT B eT C T B y io iu e ft  A H T e p a r y p e  n e T . O a h a k o ,  ocH O BbiB aH Cb 
n a  T e M n a p a n y p e  s t h x  A e T a a e ft ,  K O T op an  ä a h  c t c h o k  H a n p a e a H io -  
u ie ft  q a c ™  n op u iH H  c o c T a B a n e T  1 2 0 °, a a a h  c t c h o k  iiH A H iiA pa 8 5 ° , 
m o h ch o  npeA'noAOHCHTb, h t o  T e M n e p a T y p a  r a 3 a ,  n poxoA nm ero n e - 
p e 3  K O A bueB oft 3 a 3 o p  M en tA y  n op u iH eM  h  u h a h h a p o m ,  6 y A e T  p a B 
Ha n p H M c p n o  q p eA w eft T e M n e p a T y p e  c t c h o k ,  t .  e. 10 0 °|C . TaKHM  
o ß p a a o M , T e n a o n e p a n a A  cocT a B A H eT  2 0 — 2 4 ° C . B h in oa H H B  c o o t -  
B eT C T B yio ;iu «e  p a o n e T b i ,h n p e A n o A a r a H , h t o  B c e  T e n a o  o t  r a 3 a  n o -  
c T y n a e T  b  M a c a o ,  ycTaH OEHM , h t o  k o a h h 6 c t b o  T e n a a , n e p e A a ß a e -  
M o r o  o t  r a 3 0 B , 5 0 — 6 0  /c /ca a /n . 3 t o  c o cT a B A H e r  5 %  Ha 
1 0 0 0  o ö J m u h  h  2 %  Ha 4 0 0 0  o 6 / m u h .  y «a 3 a H H a H  BeAHHHHa npn 
on p eA ea eH H H  cocT a iB A H iom n x  T en A oo iv ia H H  b  M a c a o  He yHHTbi- 
B a a a c b ,  t s k  k h k  ß b ia o  c A e a a H o  A o n y m e H H e , h t o  n p n  CTeiiAOrBbix 
H cnbiTaHHH x T a K o e  nee k o a h h b c t b o  T e n a a  o t  c t c h o k  HHJKiieft n a -  
c t h  K a p T e p a , iw e  pa3 M em aeT C H  M a c a o ,  y x o A H T  b  O K p y iK a io m y io  
e p e A y .

TaKHM  o ö p a 3 0 M , T e n a o ,  n e p e Ä 3 H iio e  b  C M a30H iioe M a c a o ,  c a e -  
A y e T  OHHTaTb COCTOHIUHM H3

Qm — Q.H.rnprh QM.zop.dem'
A a h  onpeAeaeHHH KOAHneenBa Tenaa, eep eaaß aeM oro  b  CMa- 

soHHoe M a ca o , ib aaßopaTopaH  «ABTOMoßHAbHbie h  TpaicropHbie 
ABKraTean» M o c k o b c k o t o  aBTOMexaHHHecKoro HHCTHTyTa öbiao 
npoBeAeHO sMonepuMeHTaabHoe HocaeAQBaHHe ABHraTeaeft 
M 3 M iA - 4 0 8  ih 3 H J 1 - ;1 3 0 . iH a h  HCcaeAOBaHHH 6 u j m  iB3HTbi A sa  a b h -  
raTeaH, paßoTaiBinHe b  ycaosH H x CTeHAOBbix HonbiTaiiiHft inpHßan- 
3HTeabHO OAHHaKOiBoe h h c a o  H a co B , coOTBencTByioii;ee n p oß ery  
? .b t o m o 6 h a h  b  8 0 0 0  k m . noaTOMiy nponyoK  ra30B inepe3 HenaoT- 
h o c t h  ß  nopuiHeBbix Koabuax, h c x io a h  H3 m poßera ABHraTeaeft, 
öbia (GBeAeH k  iMHHHMaabiHoft oeaHiHHiie. KpoM e Toro, npH cpa®-
H.eHHH HI0n0Ab3OBaHbI OT.HOiCHTeAbllbie iBeAHHHHbl. npHHUHnHaAbHaH 
cxeM a paapaßoTaHHOft a a h  MQnbiTaiiHft aiBnoiioMHoft cwcTeMw 
oxaaiKAeHHH M acaa npHoeAeua Ha pnc. II.

M a c a o ,  n o a a B a e M o e  iu ecT epsH H a T biM  n a c o c o M  1 A s u ra T e a H  2 , 
n o c r y n a e T  b  e r o  raa iB H yio  iMairHCTpaab 3 ,  in p o f ia f l  n p eA B ap H T eabH O  
(JiHAbTp r p y ß o f t  o h h c t k h .  M a c a o ,  n o A a ß a e M o e  iß p a a n a T O ip  4 ,  s a -  
ön p a eT C H  OTAeabH O  ycTaHOBaeH,HbiM  M acaH H biM  n a c o c o M  5 ,  n p n -  
BQAHMbiM o t  S A eK T poA B H raT eaH  6 .  O x a a iK A C H H o e  iM a ca o  c ö p a c b i -  
BaeTCH AHÖO B MaCAHHblft nOAAOH, AHÖO B M epH blft COCyA 7  A-1H

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



2 ÄBTOMOßHJIbHafl npOMbltUJieHHOCTb JVs 4, 1966 r.

on p eaeaeiin n  oeco B o ro  p a cx oa a  imacJia. lüepenycK  M acaa o cy - 
mecTBJiHepcH c  noM om bio aBiyxxoaoBOTO Kpana 8. MepHbiii c o c y a
B3B6IUHBa6TCSI flO II inO'CJIC H3MepeHHH. JlaiHHble H3M6PCHHH II03IB0- 
anioT onpeaeaHTb HacoBoii p a c x o a  Macaa.

TeMnepaTypbi M acaa, bmxoäsi-

B 3 tom c a y n a e  Tenao TQn.iHBa 'COBepinenHo oncyrcTBOBano, 
h T e n a o  inocTynaao o t  HarpeBa aeTaaeii a a  cneT TpeHHH.

P a3am H e MejKay TenaooTaaiHefi b  'Mac.no Ha ipe>KHMax np oxp y- 
HKBaHHH h paßOTOÜ in)BH,raTeHH e o a  «arpyaKOH oöbH O H H eT cn  b  o c - 
h q b h o m  a o n o a H H T e jib H U M  HpHTOKOM Tenaa o t  HopuiHeft, TOMnepa- 
ry p a  peHTipa aHHma Korapbix o p n  paßOTe aanraT eaa n o  BHeuiHeii 
CKopocTHOH xapaKTepncTHKe H3MeHHeTCH b npe/iejiax  180— 250°C. 
3 r y  «iacTb Tenaa, inepe/umaeMyio ,b  M acao o t  nopuiiiieH, imojkiio  
onpoAe^iiHTb TeojpeTHHeoKMMH paoneTaiMH.

BCTCTBVIOmHX T0HK3X. Tl0Ka3bIBaiOmHM npHßopOM CJiy>KHT aBTO-
MaTHHecKHH noTeHUHOMeTp. H3MeHeHHe h h t6 h ch b h octh  oxaancae- 
hhh h noAÄepHOHHe 3aÄaHHofl TeMnepaTypbi ocymecTBaniOTCH 
KpaHaMH 11 h 15, peryjiHpyioiHHMH cooTBeTCTBeHHo KojinnecTBO 
Macaa h b o a h , npoxoAH iunx nep e3  CHCTeMy oxaawaeHHH. JXjih  
ocymecTBjieHHH bo3m o>khocth peryänpoBKH BeaHHHHbi aaßaeHHH 
M acja  peayKUHOHHbiH xaanaH M acanHoro Hacoca 12 3arjiymeH h 
ycTaHOBjieH O T aeabH uii peÄyKUHOHHbiii KaanaH 13, no3BoaHiom HH 
MeHHTb aaBJieHHe Macaa b raaBHoii MacjiHHofl M arncTpaan bo Bpe
MH paöoTbi ÄßHraTejiH. XlaßaeHHe Macaa KOHTpoanpyeTCH MaHO- 
MeTpoM 14.

O o p M y a a  a-th inoA cneTa Tenaa, e e p e a a B a e M o ro  ib M a ca o , HMeeT 
caeayiom iH H  bh a :

Q m  —  G m Cm  ( t g x  —  tß b ix )  KKtXAjH.,

rae Q m  —  Tenao, nepea anaeM oe b (Macao, o  kküa/h;
Gm —  p a c x o a  M acaa  b kz/%
le x  —  TeMnepaTypa M acaa, BxoÄHiuero b paaH arop (Tep- 

MOJiapa 9 ) ;
l e u x  —  T e M n e p a T y p a  M a c a a ,  B b ix o a n m e r o  n a  p a a H a T o p a  

( T e p M o n a p a  1 0 ) ; 
c M —  TenaoeM iK O C Tb M a c a a  b k k ü a / k z .

CoraacHO pacneTaM [2] BeanraHa TenaoeMKocTH Macaa b ana- 
na30He jpaßoHHX TeMnepanyp noaeßaeTCH o t  0 ,4 8 4  a o  487  kküa/kz.

A H ann3 3K0nepHiMeHTaabHbix a a im b ix  n o x a s a a , h to  n p n  p a 6 o r e  
ABHraTeaH M 3 M A -4 0 8  n o  iHarp'y3OHH0H xapaxTepHCTHKe ( n =  
=  2 20 0  o ö /m u h )  T e n a o n e p e /ia n a  b cM aaoH H oe M a ca o  H3M6HHaacb 
o t  il25 0  kküa/h ma p e x n M e  x o a o c T o r o  x o a a  a o  1500 kküa/h 
Ha inoaH oii Haippy3Ke, t .  e . lyiBeaiHHeHHe e o  cpaBHeHHio c  pencHMOM 
x o a o c T o r o  x o a a  n p n  stom  n n ca e  a&opoTOB co c T a B a n a o  T oabK o 
2 0 % . KoaHinecTBo T en a a , B b ia ea n eM oe  m pn cropaHHH TQnaHBa, 
atiam TeabH O  y.BeaHHHiBaaocb, ihto noaTBepTKaaencH  H3MenenHCM 
p a c x o a a  T onanB a o t  2 ,0  a o  6 ,4  kz/h.

B  CBH3H C 3THIM HpH ipaOCMOTpeHHH OTHOCHTeabHOH BeaiHHHHbl 
Qm

T en aon ep eaan H  b M a ca o  ~r~  °/o  nponcxoaH T e e  JOMeiieiiHe
Q t

o t  6  a o  2 %  n p n  noBbimeHHH HarpyaKH.
AHaaiorHHHoe HSMeHeHHe TeinaooraaH H  b M a ca o  n p n  paaH bix 

Harpyaxax HaOaioaaeTCH h ib ajßH raTeae 3 H J 1 -1 3 0 .
3KcnepHMeHTaabHbie aaHHbie noKasbiBaiOT, h t o  TenaooTaana 

b M a ca o  M a a o  33bhicht o t  Tenaa, iBbiaeaniomerocH nipn cropaiHHH 
TönaHBa.

ro p a 3 Ä O  löoa bin e  iBanneT okopo!Cthoh pe*HiM ajBH rarean 
(p n c . 2 ) .  T a x  n p n  p a 6 o T e  aß K raT ean  n o BHeuiHeii c x o p o c T -  
Hofi xapaiKTepHCTHKe T e n a o o r a a n a  H3M&HHeTCH o t  ililOO kküaIh  
ripn 1400  oö/muh a o  2 7 0 0  kkoa/h  n p u  3 8 0 0  oö/muh, h to  co c T a ß - 
aneT  2 ,4 %  o t  B cero  T enaa  Q t , B biaeaH B inerocn  n p u  cropaHHH 
TonaH Ba. HäMeiiOHHe C K opocT H oro p e a cm ia  a a n ra T e a n  
na il0 0 0  oö/muh lyBeaHHHBaer T en aoo ia an y  b iM acao npHM epHo 
Ha 6 0 0 — 7 0 0  kkoa/h.

B oabiu oe  BaHHHHe « a  TenaoaTaany b M acao cuppocTH oro 
pe>KHMa noATBepHcaaeTCH h aamiibiMH peaciiMOB n p oikpyhhbahhh .

Phc. 2. T enaooiaaH a ib M acao npn p a ß o r e  afiMraTeaeü no BHern- 
Heii xapa.KTepH CTH'Ke:

/  — M3MA-408 noa Harpy3K0fl; 2 — 3HJI-130; 3 — M3MA-408 npH npo- 
KpyiHBamiH

T enao, nepeaaiBaeMoe b annm e nopuiHH o t  raaOB, m o ä h o  ycTa- 
H OBH Tb n o  caeay iom eii 4>opMyae:

T  \<1 zr~
Qmenx.nopui —  0 ,3 6 2  

3

- V
T  \ 4 1 nopui ^

nopui"
100  j  \  100  j

- ; 0 , 9 9 p ~ l\ a:i ( Tza3 Tnopui) ( 1 + 0 , 0 5 5  w CM) Fnopui KKaA/n'

rae 7 + 3  — • TeMnepaTypa ra30B b  'IK;
7 nopui —  TeMnepaTypa napium i b  °K ; 

p  — • a a ß a e H H e  raaoiB  ib k z/ cm .2 ;

' noptu n a o m a a b  a H H in ,a  n o p u iH H  b  cm .*
w  — ■ C K o p o cT b  oM ecH  b  OTBepcTHH  nn.ycKH O iro « a a n a n a  

B M /ceK-,
0,055 —  KoacjxJmnHeHT, lycTaHOBaeniibiH SKanepHMeHTaabiio 

a a n  aBH raTean M 3 M A .
T la n  noayHeiiHH aaBHCHMOc™ aaBaeHHH ir a s o ß  ib iiH an iiap e  

o t  y r a a  noiB opoT a K O aeH H aroro e a a a  inhobimo s a eKTpHinecKHM 
HHaMKaTppOM M A H -2  OHHTbl HHaMKaTOpHbie aHarpaiMlMbl.

H a  ocHOBaHHH 3THX aaH H H x iBbiHHcaeHio 'H3iMeneHHe TeMinepa- 
T y p u  r a 3 a  n o  y r a y  n oB op oT a  KoaeH H aToro B aaa  n o  xapaKTepHCTH- 
HecKOM'y ypaBHOHHio.

H pH  3TOM yHTeno, h t o  n e e  p a ß oH ero  a a p n a a  c o c t o h t  H3 0 0 3 - 
a y x a , TonoiHiBa «  ocTaTOHHbtx ra30B'. S iwcnepH M eiiTaabH oe o n p e -  
a e a e n n e  BeaHHHHbi 0CTaT0iHHbi.x iraaoB — ■ 3aaaH a BecbM a c a o * -  
Haa h  Tpeß.yeT cn e n n a a b H o r o  HGcaeaoBa-HHH, nosT O M y 'K03<})(1)h - 
uneHT ocTaTOHiHbix ra3öB  y  ß b ia  pacoH H Taii n o  ip op M ya e  [3]

 Pz 7p______

Pt » ( « - ! ) ’

r a e  7 0 —  T e M n e p a T y p a  irop ioH eii C M ecn , n o c T y n a io u ie H  b iHBH,ra- 
T e a b , b  °iK;

Po —  aaBaenne ropioHeii CMecn, nocTynaiom eft ib OJBura- 
T e a b , b  k z /c m 2;
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Tg —  T eM n epaT ypa  ra30B  b K ön ne ,BbinycKa m °K ;
P i  —  naßneiiHe r a 30B b KOHue eu n ycK a b  ks/cm2-, 

ß —  K03(J)(j)HUHeHT iMoneKynnp.Horo iii3MeHetiHH;
T)„ —  koaißi})HiUhe ht ■Hainojimeimn; 

e —  creneH b cjkhthh.
IfeM eileH H e BenHHHHbl y  B 3aBHCHIM0CTH OT CKOpOCTHOTO p e - 

JKHMa b o  ^BBiraTejiio M 3 M A -4 0 8  cn en iy io iu ee :

7 n  oüjMUH

0,059 1400
0,061 2200
0,066 3000
0,077 3800

HCXOHH H3 3THX HaHHblX, UHIKnOlBOe HainOJIHeHHe HHJIHHHPOIB 
eoau iyxoM  h toiijthbom  yBe.nHHH.'iH Ha 6 — 8 %  n n n  yneTa B eca  
OCTaTOlHiHblX ra30B , 3aHH'MaK>IUHX HBICTb 'OÖ-beMa iKBMepbl CrapaHHH.

T en n oon n a H a  b nopmeHb, cnpeneneHHaa sthm  MeTonoM, npH- 
B e /ie n a  b Taß.THue.

'HccjieAOBaHHHiMH, inpoiBejieHiHbiMH Ha n n 3 en e  [4 ], 6bi.no yciaH O B - 
neHO, h t o  OKOjio 2 0 %  T en jia , n ocT yn H B in ero  b n op m eH b , ne,pe- 
aaeTCH b cM aaoH B oe iM acno. GpaBHHBan aicanepHiMeHTanbHbie h 
TeopeTH'HecKHe naHHbie n o  T ennooT naine b  'Mac.no o t  nopim iH  
(om . Taßw iH uy), c j i e a y e r  cn en a T b  ßbiiBon, h t o  sT a  BejroHHiHa, 
on pen eneH H an  n n n  nH 3enn, cnpaiBannHiBa h  h j ih  KapßiopaTopiH bix 
HBHraTejieft. iH e ß o jib in o e  npeBbim eH H e awcnepwMeHTajibHbix n a ii- 
h u x  n a n  TeopeTHHeoKHMH cjieutyeT orHecTH 3a c h c t  inpHTOKa 
Tenjia  ib M a cjio  o t  bohiiihhhH 'KOb K oncH H aToro «  ipaanpenenH Tenb- 
h o t o  « a jio B , a TaKJKe H P 'yrH x. nonjBHJKHbix H eTaneft, KOTopbie 
n p n  ip aöoT e  HiBHraTejiH n o n  narpiyaK oft HaipeuaiOTCH b  6öm »ineft 
CTeneHH, neM Ha pejKMMax npoKpyHHBaHHH c bbiKjihjh öh h hm  3a- 
jKHraHneM. .ycTaiHOBneHHan saiKOHöMepnocTb ipaianpeneneHHfl n o -  
T o x a  T en jia  o t  nopuiHH 3HaHHTenbno lyTOHHneT n paoneT  Ten.no- 
OTHaHH b OHCTeMy oxjia>KH6HHH HBHraTeaH, T a «  « a «  oöocHOBaHHO 
yHHTbiiBaeT KOJiHHecTBO T en jia , nepema'BaeMioe o,t inopiumeft ib cn cT e - 
Miy ox.na>KH6HHH ö.noKa iih jihh hpoib .

PacneTM noKasbiBaiOT i(cm . TaiOn-Miy), h t o  '8 0 %  TennooTHaHH 
b nopmeHb cocTaBJiHiOT '1000— 2 20 0  k k ü ji/k , t .  e. npHiMepno paiBHbi 
Ten.ny, inocT.ynHB.meMy b cncTeMy oxjiaJKHenHH n ep e3  CTeiiKH 
ÖJioiKa HHJiHHHpoiB o t  paßonH x ra.30B, h noBTOMy npeHeöperaTb 
3 t o h  iBejiiHHMHOH nejib3H. T enn o, mepeHaH-Hoe nepe3 HHHine nopmHn 
b ctoh ikh  UHJiHHHpa, -HCCKO.nbKo orpeBbimaeT «enocpencTBeHH,yio 
TenjiooTHany o t  ra30B , h t o  o6n>HCHHeTCH ßonbiueft njiomaHbio 
conpHKocHOBeHHH y nopniHH c paöonHMH ra3aMH b m om ch t, 
Korna o h h  MMeiOT MaiwcHManbHbie TepMOHHHa'MHHeöKHe napaMeTpbl.

O t CKOpocTHoro peJKHMa HBHra-re.nsi npaKTHHeoK« ne 3aßHCHT 
COOTHOIIieilHe

/~)6a

-  g  0 , 9 ,

0 .8

AöcojnoTHaH BejiHHHHa TennooTHaHH b  M acno npH p a ö o re  
HBnraTejiH 3,M Jl-,130 mo iBHenmeft x apaiKTepHtCTHKe ecTecTBeimo

’ Qm
Ebirne, OHHaKO OTHOCHTejibHan BejiHHHHa ~r\—  °/o y  s t o t o  ä b h -

Wt
raTeJin Me-Hbuie, hom y  iHBnraTejiH M 3 M A -4 0 8 .  3 to  oöbHOHHeTCH 
TeM, hto  ib H BHraTejie M 3 M A -4 0 8  OTHOciHTejibHan TemnooTnaHa 
b oxjiaJKHaiOLuyio Bony 3HaHHTejibHO MeHbine, neM b HBHra-re.ne 
3 H /I -I1 3 0  ( c  b oh oh  y  HßHraTejiH M 3 M A -4 0 8  otbo äm tch  nipH6jiH- 
3HTeJibno i l7 % , ,y 3H J1-I130 —  2 2 %  oißmero KOJiHHecTBa T enjia).
CjieHCTBHÖM 3TOTO H HBJIHeTCH ßO.lbHiafl HOJIH TOnjia, OTBOlAH-
n .o to  iMacJioM b  HBHraTejie M 3 iM A -4 0 8 . lülo s t o h  JKe npnHHue 

Qm
h OTiHomeHne -------- , KOTopoe o o h h h o  [5] ncnojibayiOT npn pacne-

N e
Tax CHCTeMbi oxjiajKneiHHH 'Macna, y  HiBHraTejiH M 3 M A -4 0 8  
cocTaBJineT SO— 6 0 , a y  H'BHraTejiH 3 H J I -1 3 0  —  OKO.no 35.

IlpeH.-iaiiaeMoe [5] 3 H a n c H H e = 3 0 ß -5 0  cjienyeT paccM aTpa-
N e

B a ib  KaiK peKOM ennaiiHio n p n  opHeiiTHpoiBOHHbix p a cn eT a x , TaK 
KaiK h jih  OTiuejibHux t h h o b  H'BHTaTejieft, iHanpHMep M 3M A-408, 
3 t o  OTHomenHe h jih  ipeJKHMa MaKOHiMajibHoft im ou ih octh  snaHH- 
TejibHo Bbline.

O p .H  pacneTax Gojiee JKejiaTejibiio ncnojib30BaTb OTiioineiiHe 
Qm

77—  , KO Topoe o cT a e rc n  nocroHiiiiHbiiM b o  BpeMH paßoTbi a ’bh -
V7'

raTeJin n o  BHeuiHefl OKopocTHoft xapaKTepHCTMKe h KOjieöjieTCH 
h jih  HCCJienyeMbix ÄBH raTejieii o t  1,2 h o  2 ,4 % .  h t o  coon B eT - 
CTsyeT p 6kom eH nanhhm  h h h  ompeneneHHH KOHimecTBa iMaicna, 
U H psyH npiyiouiero b  « a p T e p e  HiBwraTenn [5],

ÄaHbHeftuiHe inocHeiHOBaHHH npOBOHHHHCb mpn p a a n w x  TeMne- 
p a n y p a x  ox.najK H aiom en b o h h  h no3®0HHHH iycraHO®HTb oBHib 
MejKHy TennoM , m epenaBaeM biM  b  OMaaoHHOe M a cn o  h b  ox.najK -
naioinyio ®ony.

iHa ,HB»raTene M 3M A-408 « 3McneHHe TeMnepanypu oxnaJK H aio- 
m eft iBOHbi o t  90 h o  60qC inpHiBonnno ik yB enm eH H io noTe,pb Tenna 
b CHCTeMy oxnaJKneBHH c  0500 h o  44000 k k c ia / h ,  t .  e. k  yB enn - 
HeHHK) OTHOCHTenbHofl n o T C p « T enna  Ha 6 % . 3 t o  'H3M6H6HHe 
conpoB O jK H anocb  CHHJKeHneM n oT ep b  T enna b lOMaaonHoe iMacno 
c  11500 n o  4200 k k ü a / h ,  t .  e. n a  0,5% o t  T en n a  T on n n n a .

FIoHOfSnan 3a«OHOMepHocrb MeJKny TennooTHaneft b  oxnajK- 
Haioinyio Bomy nony-HeHa n na nanraTene 3HJI-130. H3MeiieiiHe 
TeMinepaxypu oxnaJKHaiomeH b o h h  o t  90 n o  50°C lyiBenHHWBano 
noTepn T enna ib cn c r e M y  oxnajKneiiHH « a  14000 k k o a /h n  cocTaB- 
nnno npHMepHO 4%  o t  Tenna TannHBa. CHHJKeHHe TennooTHanH 
b Macno mpoHcxonnno TonbKO na 0,4% o t  Tenna TonnnBa. 
E ch h  npHHHTb TennooTHany b Macno npn TeMnepaType b o h h  90°C 
sa  '100%, t o  CHHJKeHHe TeM nepaTypbi b oh m  h o  50°C lyMeHbuiHT 
TennooTHany o t  3400 h o  2750 kköh/h, t .  e. .na 20% . B  HBHraTene 
M 3M A-408 ,yKa3aHHaH Bennnnna HecKonbiKO 6onbine h  paBiia 
23% o t  TennooTHaHH b iMacno npn TeMnepaType b o h h  90°C.

3 t h  naHHbie noKa3biBaiOT, K a« iBAHneT TeMnepaTypa oxnaJKnaio- 
in,eH b o h m  Ha TennooTH aH y b  CMaaoMHoe M a cn o  n p n  cTaiiHapTHbix 
cncT&Max oxnajKiHeiiHH «  cm 33k h  b  HBHraTene.

TaKJKe cym ecTBeH H o BHHHeT Ha T e n n o n e p e n a n y  b CMa30HHoe 
M acno HSMeneHHe naB.neiiHn b  M acnH iiofi M arncTpanH  .HBHraTenn. 
C ncTeM a cMa3KH, K o r o p o ß  ß b in  oöopyH O B an  H ßH raTenb M 3 M A -4 0 8 ,
nosBoniHna npOBecTH n oH oß H oe  nocnenoiBaHHe.

lüoiBbMneHHe HaBneHHH iMacna n p n  2200 o 6 / m u h  o t  11 h o  3 k b /c m 2 
yßenMHHBano TennooTHany b .Macjro o t  2050 h o  2250 kküh/h, 
t. e. « a  4 0% , oHHTa-H TennooTHainy n p n  p M =  4 k z /c m 2 3a 100%.

PeaynbTaTbi HCcneHOBaHHH noaBOjiniOT npeninonojKHTb, h to  
yBennneHHe HaßneHHH Macna b M arncTpann BefleT: k  noBbimeHHio 
KonnnecTBa Macna, npoKannBaeMoro b ennHHuy BpeMeHH, k  6o nee 
HHTeHCHBHQMy pa3&pbI3rHIBaHHIO erO H3 3a30p0B nOHIUHinHHKOiB 
na TopHHHe HßTanH (ib qacTHOCTH, Ha nopuiHH) h b cyMMe k  n o- 
BbiineHHio TennooTHaHH b M acno. lyBennneHHe TennoorBOHa 
o t  nopinneft noHTBepjKHaeTcn cHHJKeH«eM TeMnepaTypbi b  neHTpe 
HHHma Ha 12°C n p «  inoBbuneHHH HaßneHHH M a cn a  o t i I  h o  3 k z / c m 2.

B  bi b o  a u

1. B aBTOMoÖHnbHbix HBHraTennx TennooTH &'ia b CMa30HHoe 
w a cn o  cocT aB n n eT  o t  4,2 h o  2,5%  T en n a  rannHBa n p n  p a ß o T e  
HBHraTenn n o n  H arpy3Koft. CHHJKeHHe Harpy3KH o t  nonH oft 
Ho pejKHiMOB x o n o c T o r o  x o n a  nen eT  ik yBenHuieiiHio s t o t o  o t h o -  
iiieHHH h o  4— 6 % . 3 t o  inoaB on ner yTBepjKH aTb, ih to  ocHOBiian 
nacTb Tenna nep eH aeT cn  o t  TpeHHH H eTanefl.

2. T e n n o , nocTynHiB^uiee o r  paß on H x ra30B  b nHHUie nOipuniii, 
n o ch o b h o m  i (8 0 % )  nepenaeTCH ib cwcTeMiy oxnajKHeHnn h TonbKO 
20% n o c ry n a e T  b 0M330HH0e M a cn o , 3Ta nacTb T enna o t  o ö m e ii  
Tennooiw aH H  ,b M acn o cocT a ß n n eT  2 0 — 2 5 %  •
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Moönnbiibix HBHiraTennx. MauirH3, M., 4947.

4. B p u n n n H i r  iH. P . H ocneH O BanH e p a ß o n e r o  n p o n e c c a  
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TenJiooTÄaqa 1400 OÖjMtlH 2200 o6{muh 3000 OÖjMUH 38C0 oö(muh

QmenA. noptu p3c^eTHafl
B KKOAjH........................ 980 1200 1532 2115

Qm . zop. dem B kkolaIh . 196 240 305 422

Qm . zop . dem ^Kcnepw- 
MeHtajibHafl b kküAiH . 200 250 320 450
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f lM H a M M M e c K a q  6 c ia c ih c m p o b k c i  V - o 6 p a 3 H o r o

A B n r a r e A 5 i  b  c 6 o p e

B O C b M M L \M A H H A p O B O rO

f. M. fl3EUJKOBMH, <0. M. KAJ1A1UHHKOB, n. 3. CblPKHH
r  O p b H O B C K H H  a B T 0 3 a B 0 f l

TI JIH AiiHaMHieoKOH oöajrancHpooaHHacTH V - a 6 D a3 n o .ro  Bocb- 
r -\  MHUH.iHnnpoBoro ABaraTean c  KpecTOo6,pa.3HbiM «oaeimaTbiM  
sajiOM HeoöxcviHMo coöjiKvieHHe caeAyiomHX lycaoBHÜ:

1) paB6H CTB0 Macc n o cn y n a T e jib H O  A B a H c y m a x cn  A e T a a e ft  
b K a *Ä O M  H3 UHJiHHApoB A B a r a T e a n , npH B eA eH H bix k  B ep xH eft 
ro.iOBKe rn a n y H a ;

2) paiBGHCTBo M a c c  AeTaaeft, n pH B eA eH H bix  k HHHCHeft r o a o ß x e  
rn an yH a, b t o m  n n c n e  n p H B eA eH ’i o ft  M a c c w  K p H oon iH n a  K o a e im a -  
r o r o  o a a a ;

3) coöaKweHHe pa’BeHCTBa
■Mfl.j - f -  2 M h,z =  Mnp,

pn.e M g . i  —  M a c c a  A e T a a e ft ,  n p H x o A n m H x c n  n a  o a h h  u n a a H A P  
h  O T iieceH H bix  k  BepxiH eft r o a o o K e  u ia T y H a ;

M h.z — to  nee, OTHeceHHbix «  «HJKHeft roaoBKe rnaTyHa 
(b tom qncae Macca KpHiBamana);

M np —  Macca npoTHBOBeca KoaemaToro Baaa, npHBeaeH- 
nan k Tonne, HaxoAnmeftcn o t och KoaeHnaToro 
® a a a  a a  paccroniiHH, paBHOM panHycy K pH ßom an a.

ripH  ncwroHKe a e r a a e ft  KipHBOuianHo-iHaTyiHHoro MexaHH3Ma 
no Becy h öaaaHCupoiBKe B pam arom H xcH  aaeTefi AOnyoKaiOTcn  
o n p e a e a e u H b ie  OTKaoHeHHn, K o x o p u e  A a n  V - o ö p a 3 H b ix  b o c b m h - 
UHaHHApOBbix A sa ra T e a e ft EA3 »MeiOT 3HaneH.HH, yKa3anHbie 
b  T a öa. 1.

T a C j n s a  1

HaHMeHOBaHHe Aeia^H

HanMenoBaHHe 
KOHTpOJlHpye- 

moto napa- 
MeTpa

XionycnaeMbie
OTKJlOHeHHfl

IlIaiyH  b cß o p e :
BepxHHfl r o j i o B n a ............................................ B ec  b z Ame.z  =  ± 2
HHMCHflfl rOjlOBha ........................................... B ec  b 2 Am« . a =  ± 2

n o p u ie H b ..................................................................... B e c  b 2 b,mn =  ± 2
IlIaiyH  c  nopuiHeM, nopuiHeBbiMH KO^bua-

mh h nopuineßbiM na^bueM b cß o p e  . . B e c  b 2 8
KojieHqaTbift B a j i .................................................... JlHHaMHMeCKHH

AHcßa^anc
B ZCM,

15

KojieHHaTbift Baji c m8xobhkom h cu en /ie -
uneM b cß op e  ...................... .............................. T o  w e 70

I I p H M e i a H i e .  B aBHraTeaie aBTOMoßHJifl „Maiina* OTcyTcTByeT 
MaxoBHK co cuenaieiiHeM, ho HMeeTcfl rHÄpoTpaHccjjopMa-rop, Koiopbift ne 
npoXOÄHT ßajiaHCHpOBKy COBMeCTHO C KOJieHiaTblM BajIOM.

riacKoabBy ycaoBHn y p a:Biii o  Be m h b amu n iBbiBeAeiibi aa ocHQBe 
A on ym aH H H , h t o  M a e cb i m eT a a e ft  K pH B O H iH nH O -im aTyH H oro Mexa- 
HH3Ma coop e iA O T on eH b i b  ABiyx T O n x a x  —  s  B ep xH eft h  HHJKiieft 
r o a o ß iK a x  rn aT yH a, t o  M a c c a  r.py3a, p a B H a n  M „ j> ,  H MeeT n p H .öa n - 
» e H H o e  3iHaqeHHe. 3 r o  b h o c h t  A o n o a H H T e a b H y io  inorpeuiH O C T b 
b ypaB H O B eu ieH H O cT b A B H ra T ea u  b  u e a o M . H a K o n a e H H a n  oiu n Ö K a  
b iB eca x  h  AHQÖaaaH C a e T a a e f t  H M ecT e c  y n a M H H y T o ö  n o r p e m -  
H ocT b io  b o n p e a e a e H H H  M a c c u  M n p , a  T a x iK e  nipoH3BOACTBeHHbie 
GTKaOHÖHHSI, npHBOAHT K TO M y, HTO CyM M apH blft A n c ö a a a H c  A'BH- 
ra iea n  iMonceT cocTaßanTb 3HaqHTeabHyio BenaHHHy.

E c a u  a o n y cT H T b , h t o  b  a e T a a n x ,  in p u K p e n a e iiH b ix , H a n p n M e p , 
k qeT B epT O M y K p H B o m u n y , ß y A y T  H a ö a iO A a T b cn  OAH OCTopoH H ue 
O TKaoneiiH H  b  B e ce  b in p e a e a a x  a o n y o K a ,  t o  s t o  9»B .H B aaeH TH o 
K 3ÖbiTKy (m an  H e a o cT a T K y ) b  B e ce  npoTHiBOiBeca, npaxoA niuerocn  
Ha 3 t o t  n u a H H A p:

^ AInp ~  M gtZ —( 2 A M HtZ.
Tax Kax AM8.2 =  Am e,z +  Amn =  4 a, a 2AAT„ ,3 =  2Am H.z =  

=  4 e ,  t o  AM nv = 8  e.
'H p u  p a a n y c e  K pH Bom ana R — 4  c m  b  naocKOCTH, npoxoA H m eft 

liep e3  cep eA M ty  neT B epT oro KpHBOUiHna, .w oixeT  iBoaHHKHyTb m o - 
m c h t ,  »KBHBaaeHTiHbiH A H cO a a a H cy  32 c c m .  E c a u  y n e c T b  a o n y c K  
n a  AHCÖaaaHC K o a e n n a T o ro  B aaa b  c ö o p e  70 b c m ,  t o  QyMMapHbift 
AH cßaaaH C M o x e T  cocT»BH Tb 102 z c m .  Kpo.Me t o t o ,  M oryT ObiTb 
OTKaoHeiiHH, cBnaaHHbie c  H eöpeJKiiocTbio ib n p o u e c c e  inpOHSBOA-

CTBa. B CBH3H C 3THM B03HHK3eT HeOÖXOAHMOCTb 'npOBeAeHHH 
öaaamcHpoiBKH A/BaraTeaa b cßope.

H3 3apy6e>KHOft npaKTHKH H3«ecTHO o  .OäaancHpoBKe AßKra- 
Teaeft b oß op e  Ha 3aBoaax O o p a a  [1], IIIeBpoae [2], nancKapa [3], 
n pu  3 t o m  cooßuiaencH o ßaaaHCHpOBKe ' ksuk  npu »pauieHHH 
o t  inocTopoHiieno npHBOAa, TaK h caMocTOHTeabHO paßoraiomero 
ABKraTean. flonycK Ha ßaaaHOHpoBKy cocTaBaneT 18 z c m  
( V4 yHHHH Ha a io h m )  h  36 b c m  ( l/a yHiiHH Ha AroftM)1.

H acT O H L uaa p a ö O T a  H:M-eaa u e a b io  o n p o ß O B a H H e  bosmoikhocth 
ßaaaH C H poB K H  n p u  M dnoab30Ba.H H H  B ecb M a  n p o c T o ft  a n n a p a T y p b i ,  
a TaiKH<e o n p e A e a e H n e  BaHaHHH o o M e x  h AO cxuiKH M Oft tohhocth. 
H o n b iT a H u e  n p o B O A H a o cb  «a  A B » r a T e a e  E A3-13 « 'l a f t K a »  
6 e 3  r»A p oT p a H C (J )op \ ia T Q p a  h kopoökh nepeAan, ho c abckom, 
K O Topbift cayiKHa B M e cro  M axO B U K a. Bec AB M raTeaH  ß  ra K o ft  
KOMnaeKTHOCTiH c o c T a e a H a  250 k z . E b ia o  n p o B e p e H o  c a e A y io m e e :  

i l )  n o  n o A B e c x e :  ycTaH OBJca A B H iraT eaa Ha pe3H H O B bie n o A y n iK H , 
n p u M eH a eM b ie  n p n  n o A B e cK e  A iB a ra T e a a  b a B T O M ofin a e ; ycTa- 
HOBKa A B H raTeaH  Ha c n e n H a a b H o ft  n o A B e cK e  T a n a  «a n a io m e H C H  
a ion b K H ;

2) n o  m pH BO Ay: npoK pyw H B aH H e A ß a r a T e a n  o t s a e K T p o A B H ra - 
Teaa; caMocTonreabHaH paßoTa ABaraTean.

Phc. 1. KoopAHHaTbi ueHtpa TancecTH h MecTa H3MepeHHH Koae-
ßaMHÜ:

1 — ocb kojiehhaToro Bajia; 2, 5 — ueHTp THJKecTH; 3 — MecTO H3Mepennji 
KOJie6aHHft c3aAH; 4 — 3aÄHHÖ Topeu ßjioKa; 6 — nepe^HHe onopbi; 

7 — MecTO H3M6p6HHH KOJieöaHHÖ cnepeAH^ 8 — 33ahhh onopa.

KoopAHHaTbi ueHT.pa th h cccth  acnbiiiyeM oro ABaraTean «  MecTa 
HSMepeHHH KoaeßanHÜ noKa3a-Hbi Ha pnc. 1. XapaKTepncTHKa 
noAymeK noABeeKH npaBeAeHa .b  Taöa. 2.

Ta ß J i Hi i a  2

HanpaßjieHHe npHJiojKeHHH narpy3KH

>KecTKOdb nOAyuieK 
B KZ\CM

nepeAHefl 3aAHeft

Cx<aTHe............................................................................ 1085 500
PacTHHteuHe.................................................................... 460 290
ripOAÔ bHblH CäB H T ...................................................... 210 66
flonepemibiH  c a b h t ...................................................... 375 74

Ha pac. 2 -noKaaaHa cxeM a CTeHAa Aan öaaancHpoBKH ABara- 
Teasi b  cöop e . O t  saeKTpoABaraTean (ahhaiMo,merpa) 1 qepe3 
KapAaHHbift Baa 2, cnennaabHyio crynH ay 3 ocymecTBanacn npn- 
b o a  öaaaacH pyeM oro ABaraTean 4. Ilep eA  HonbiTaHHnMH öbiaa 
npoBeAeHa AaiiaMMneaKaH öaaaH-CHpoBKa c iMarecaMaabHO bo3mo>k- 
Hoft ToaHocTbK) KapAamHoro Baaa h AaoKa irHApoTpaHctjioipMa- 
Topa. n o  nepH4)epHH AHoxa öbiao mpocBeipaeHO 30 OTBepcTHH 
qepe3 12 zpad , b KOTopbix pasM em aancb rpy3bi öaaaHCHpoBKH 
ABaraTean (3aAHnn naocKocTb KoppeiKUHH). CnepeAH rpy3 npn- 
Kpenanacn Ha OAHy «3  iunHaeK noB opoT iioro x oa b iia  crynaiib i

1 n o  APyrHM HCTOHHHKaM peKOMCHAYCTCfl AOnyCK 216 2CM. (3 yHHHH 
Ha aioüm) [4], a TaKJKO 100 ccm [5].
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uiKHBa « o j i e H q a T o r o  B a jia . illjiaoK O C T b pa3M em eH H H  rip y 3 a  Ha n e -  
pe jiH eM  KOHite AB H raTeAH  (nepeA H H H  T iA ocK acT b  K oppeK iiH H ) 
p a o n o j ia i r a j ia c b  B n ep eA H  t o h k h  7  ( p n c .  1 ) n a  4 5  m m , a b h ä h h h  
njICUCKOCTb KOppeKItHH —  C33AH  TOHKH 3 (pHC. 1 ) H a 5 0  MM.

Bbinycn
6 amnocipiifjy

W W W ! - '

P hc. 2. CxeMa ycTaHOBKH äjih 6 a a a h cnpobkh ÄSHraiejin b coope

BbrnycK  O T p a ö o T a B m n x  ra30B  o cy m e c T B A H A c n  b 3a6 op H H K  5 
(pHC. 2), H3 KOTOpOrO npOH3BOÄHA€H OTCOC. 3a6o.pH H iK  He 6bIJl 
»e cT K O  0BH33H c  BbiinycKHbiiMH TpiyßaM H  ßa A H H C H p yeM oro  A B H ra- 
TeJTH.

G neunajibH aH  noA B ecK a (jiio jibK a) npeACTaBAHAa c o ö o f t  T pyS- 
Ha-nyio OBapHyio p a w y , riQÄBemeHHyio na  neT bipex  cia jib H b ix  jieH- 
T ax k  CTofliKaM. B s t o m  c jiy n a e  «BHiraTejib npratpenAHACH k  k p o h -  
HiTeHHaM paMbi arecTKO. C xeM a noAKAK>qeHHH H3MepHTejibHoft 
an n a p a T yp b i noK a3aH a Ha p n c. 3. .IIah perHCTpauHH MexaHHHec- 
KHX KOAeßaHHH H Cn0JIb30B3JlHCb HHflyKHHOHHble AaTHHKH l.

r e H e p a T o p a  noÄAepJK H BaACH  h o c to h h ih m m , t o  noK 33aH H H  B a r r -  
M eT pa  n p on op H H O H a jib H b i t o k y  AHTHHKa h , cjieÄ O B aT ejibH O . 
aM HJiHTyAe M exauH H eoK H x KOAeßaHHH AB H raTeAH  b  H3.MepH6M0ii 
TOHKe [6 ]. ü , j ih  noHVHeHHH QÄBH,ra n o  4>a3e C T a ro p  r e n e p a i o p a  
BblHOJIHeH nOBOpOTHbIM. riO K ä3aH H H  B a T T M eT pa  paB H b l H y jiio  
n p n  CÄBH re 4>a3 t o k o b  AaTWHKa h  r e n e p a r o p a  «a 90°. O p n eH T H - 
p y a  onpeiHeJieHHbiM  o ß p a s o M  C T aT op  OTHOCHTejibHo K O A e m a T o r o  
n a j ia ,  m o jk h o  o n p e ia e jiH T b  (J>a3iy TOKa AaTHHKa.

B M e c T o  B a T T M e T p o ß o r o  h h a h - 
KaTopa noÄKJironajicH Tanwe 
MarHHTOSJieKTpHHeCKHH BOCbMH- 
BHÖpaTopHblH OCHHAAOTpacjj
M nO -2. 3 a n n c b  npoH3BOÄHJiacb
Ha KHHonjieHKy.

n e p B O H a n a jib H o  ß b u ia  n p o ß e -  
AeHa SanaHCHpoBKa AßHraTeAH. 
y C T a n oB J ieH H oro  n a  pe3H H O B bix 
n o A y u iK a x  h  B p a m a e M o r o  n o c T o -  
pOHHHM npHBOÄOM , & 3aT eM  —  
p a ß o T a i o m e r o  caM ocT O H T eA bH O . 
,II,BHraTeAb npoKpyHHBaACH SAek- 
T p oA B H raT eA eM  (A H H a M O M eip oM ) 

n p n  1000 o ö / m u h  c  BbrB epH yTbiM ii cBenaiMH h o t k p m t o h  A p o c c e A b -  
HOH 3aiCA0HK0H. PlyTeM HeOKOAbKHX nOnblTOK H3MeHeHHH B eca  
h noAOJKeH.HH rp .y 3 a , aaiKpenAeHHoro c  n o M o m b r o  o a h o ü  « 3  iiiiiHt 
AeK n o B o p o T H o r o  K O A bua C T y n m ib i Ha n e p e A H e M  KOHue A B H ra
TeAH, a  C33AH —  B OTBPPCTHHX ÄHCKa rHÄpOTpaiH ÖtJjOpM aTOpa, 
AOÖHBaAHCb nOAyneHHH MHBHMaAbHO B03M0JKHbIX OTKAOHeHHH 
B aT T M eT pa.

Xlanee npoBOAHAacb TapnpoBKa BaTTMeTpa. ,H a h  s t o t o  b  nepeA- 
Heü nAOCKOCTH K O ppeK H H « Ha CryiXHHe 3aiKpenAHACH KOHTpOAb'HblH 
rpy3 Ha paccTOHHHH 6  CM OT OCH CTyOHUbl. nOKa3aHHH BarT- 
MeTpa AeAHAHCb Ha iBeAHHHHy HCKyCCTBeHHO C03AaiHlHOrO AHC- 
öaAaHca h  TaKHM o6pa3ovi onpeAeAH.iacb peHa AeAenna b  b cm .

nepBOHaHaAbHbiü AHoßaAaHiC b nepeAHeft haoiokocth KoppeKUHH 
cocTaBAHA 140 z c m ,  a b 3aAHeü 300 b c m .  ÄMnAHTyAa KOAeßaHHH 
AO ÖaAaHCHpOBIKH, H3MepeHHaH HHAHlKaTOpOM B TOHlKe npHKpenAe- 
h h h  cTep>KiHH AaTHHKa cnepeAK, ßbiAa paBHa 0,08 m m . O c h h a a o -  
rpaM.Ma KOAeöanHÜ nepeAnero KOHua a o  OaAaHCHpOBKH noKa3aHa 
Ha pnc. 4, a. Ha ocpHAAOrpaMMe h o h o  b -h a ch  nmc KOAeßaHHH,

p h c .  3. CxeMa noAKAJOTOHHH H3MepHTeAbHofi anpapaTypbi

K a T y u iK a  AarH H K a cooA H H H A a cb  c  ABH TaTeAeM  ( h a h  AiOAbKoft) 
CT3AbHbIM CTepjKHBM, & K HenOABHJKHOÜ M3THHTHOÜ CHCTeMe HpH-
K p en A H A a cb  c  n o M o m b io  A e r e a x  ü a o c k h x  o p y s c H H , o ö e o n e n H B a io -
HIHX UOHTpHpOBaHHe KaiiylUKH  OTHOOHTeAbHO MaTHHTOB. H 3 M e p e -  
Hne aMnAHTVAbi h  (J>a3u KOAeßaiHHfl, npeo6pa30B aH H bix  b  s a o k t -  
pHHeCKHÜ H M nyA bC , np0 H 3B 0A H A 0 C b  C nOMOm,bIO BaTTMeTpa 2 H 
c f m o B o r o  r e n e p a T o p a  3, K paT K an  xapaK T epH C T H K a K o r o p b ix  n p n - 
B eA eH a ,b t a O a .  3 .

T i 6 i h u i  3

napaMeTpbi BaTTMeTp

4>aioBbifi reHe- 
paTop c nocTO- 
HHHblM MarHH- 

TOM

T ok  oöm otk h  HanpameHHfl b m c l ................. 30 __
ConpoTHBJieHHe oöm otkh  d o m ...................... 80 —
T ok  oöm otkh  (})a30Boro reHepaTopa b m o . 150 150
ConpOTHB^eHHe b o m  ........................................... 108 150
HanpaweHHe b e .................................................... 12 (npH 1000 

o 5\m u h )

PI 

Vl

5)

E c^ h t o k o m  o t  r e H e p a T o p a  nH TaT b o ^ H y  H3 o ö m o t o k  B aTT
M eT p a , a  B T o p y ro  oöM O T K y e r o  nH TaT b t o k o m  uaTHH Ka, t o  n o K a -  
3aiiH5i B aT T M eT pa n p o n o p u H O H a .ib H b i n poH 3B eA ^H H io t o k o b  r e n e -  
p a T O p a  h  AaTHHKa Ha K ocH H yc y r j i a  Me>KiAy h h m h . TaK Ka« t o k

P h c . 4. K ojieöa H H H  n ep e A H e r .o  ( a )  h 3 a A H e ro  ( 6 )  k o h u o b  ABH
raT eA H :

I  —  a o  öajiaHCHpOBKH; I I  —  n o c jie  6a^ancHpOBKH; I I I  — npn npoK pynn- 
B3HHH e ro  c  BBepHyTbimh CBe4amh; I V  —  npH npoKpyHHBaHHH e ro  c 
BBepHyTbIMH CB6H3MH H 3aKpblTOÖ ÄPOCCeJIbHOfi 3aC^OHKOft; V —  CaMO- 
croHTejibHo paÖOTaiomHft ÄBHraTejib n oc^ e  6 a J iaH cn p oB K H V I —  caMocTOH- 
TeJibHO padoTaiotunft ABHraTejib npw oTKJiiotieHHOM nepBOM itHJiHHjipe; 
V II  —  npoKpy^HBaeMbih ABHraTejib, ycTaHOBAeHHbift Ha noABenienHofi

paMe

npHXOAHIH,HHCH OAHH p a 3  Ha A'Ba^ OÖOpOTa AB H raTeAH . C TaKOH 
qacTOTOH M o ry T  co3 A a ea T b C H  K OAeßaiiH H  B pam aiom H iM C H  p a o n p e -  
AGAHTeAbHblM B 3 A 0M . n O C ie& H H H  ÖblA nOABepTHiyT AHHaMHHeCKOH

f
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ö a jia H cn p oB K e OTAeabHO Ha o ß b im o M  öaaaHCHpöBOHHOM CTan.Ke 
m n a  J JB -2 0 0 .

K p o w e  T o ro , öb ia  H3'Mepen A ’noöaaaH C  h h th  paon  p e A e a h tc jih h h x  
BaJiOB b c ö o p e  c  inecT ep iie ft, sKcueiiTpHKOM npHBoma ö e ii3 0 - 
n a c o c a  h OanaiicnpoiM , npeuuia.3iiaHeHnbiM a h h  öaaancH poBK H  
bKCueHTpHKa. YcTaHOBaeHO, h t o  lAHOöajiaiH-c n ep eß H ero  K oim a  
paonpeÄ ejiH TejibH bix BaaoB  liaxqÄHTCH b npeiA enax 4 0 — 4 0 0  z c m , 
a 3a'ÄHero 1 3 — 16 z c m . AHajiH3 n p H in n  c t o . ib  3H anH Teabiioro 
A H cßaaaH ca  n oK a a a a , h t o  o n e p e A «  oh  Bbi3bi,Banen HenpaßHnbHbi.M 
E biöopoM  B eca öanaHCHpa, b h och iu h m  AanoaHHTeabiHyio H ecß an an - 
CHipoBaHHOCTb n o p h a k «  5 0  z c m , a c3aa,H —  ocoßeHHOCTbio p a a n o - 
JlOJKeHHH KyjiaHKÖB. BblJIH BHeceUbl HeaÖXOAWMbie KOppeKTHBbl 
b H ep T e *  ß a n a u cn p a  h BiBeuieno ßanaHCHpaBaniHoe CBepneiiHe 
c  3ajunero T op u a  paonpeA eaH T en uH oro B aaa . l l o c n e  ÖaaancHpoBKH 
paonpeiH ejiH TejibH oro B aaa  ( a o  5  z c m  c  n e p e A iie r o  .h 4  een  
c  3aa H ero  KOHiia) h noB TopH oft öaaaHCHpoBKH ABH raTean nyTeM 
cM em eunn h nepecTaHOBKH rpy30B  KoaeöaHHH n o ca e A H e ro  3a.nn- 
caHbi Ha ociiH aaorpaM .M e (p n c . 4 ,1 1 ).  H p n  s to m  aMnnHTyAa 
KoaeöaHHH n epeA H ero KOHua cocT a B n a a  0 ,0 2  mm n o  HHAHKaTopy.

Zlan HSMepeHHH ocTaToniHoro AHcßanaitca öbina npoHSBeßena 
fiaaaHCHpoBKa MeTOÄOM oöx oA a  rpyaoM . B biao HafimeHO noaojK e- 
Hne rpy3a BecoM 14 z  Ha paAHyce 6 cm b MecTe, npoTHBonononc- 
h om  ocTaTOHHOMy AHCÖaaaHcy. rioKa3aHHH n p n öop a  öbiaH 
npn s t o m  7 6  zcm. XlHööaaaHc o t  rpysa  BecoM 14 z  paßen 
1 4 - 6 = 8 4  zcm  h, cneAOBaTenbHo, ocTaTOHHbift AHCöananc paßen 
84— 76 =  8  zcm. AHanornHHbiM oöpa30M  öbiao 'OoymeerBneiio 
ypaBHOBeuiHBaHHe h  onpeA eaenne ocTaTOHHoro AHcöanaiica 
3aiAHero KOHua ABHraTean. I lp n  s t o m  ocTaTOHHbift AHCöaaaiic 
cocTaBna 6 zcm.

Bbiaa cHnTa ocuHanorpaM M a KoneöaiiHft nepeAHero h  3a1AHe.ro 
k o h u ö b  ABHraTean npn npoKpyiHBaHHH AHHaMOMeTpoM c  BBep- 
nyTbiMH cßenaMH (pnc. 4 , / / / ) ,  .Ha KOTopoft ncHO b h a h h  nnKH, 
noBTopm om necn nepe3 K a*Abie A®a oöop oT a  ABHraTean. ripn  s t o m  
Ha Aßa oß opoT a npHxoAHTcn eoceM b nmnoB —  no nncaiy Ta«TOB 
c>KaTHn. üonBaeHHe nHKOB oßbncHneTcn TeM, h t o  b o  b d o m h  
TZKta c>KaTHH npn upoKipynHBaHHH ABHraTean o t  AHHa'MOMeTpa 
peaKO B03pacTaeT k p v t h iu h h  MOMeHT, h e o o  x o a  h m hi h Aan Bpame- 
Hnn KoaeHHaToro Baaa. 3 r o  Bbi3biBaeT cooTBereTByioiH.ee B03pac- 
TaHne pea«THBHoro MOMeHTa, ®03AefierByioiuero Ha onopbi ABH
raTean h  nponB am om erocn  b  BHAe n w a  KoaeöaHHH. I IepaßencTBO 
KOMinpeCCHH H CHA TpeHHH iß KajKAOM H3 UHaHHApOB npHBOAHT 
k TQMiy, h t o  BbicoTa s t h x  nHKOB pa3aHHHa. AiHaaomHHOe nBaenne 
nponcxoAHT n Ha paöoTaiom eM  ABHraTeae: OAHooßpa3HOCTb 
n ep h o a  hh eoKH H3'MeHmomeHcn kpbboh  cyMMa.pHoro KpvTHiuero 
MOMeHTa H COOTBeTCTBeH'HO peaKTHBHOrO MOMeHTa. B03Aeft- 
CTByioinero Ha onopbi, BHe3anH0 Hapyrnaeren H3-3a n eoeöon
B OAHOM H3 HHAHHAPOB.

-H3iMepeHiHe K O M npeccH H  b  H H A H H Apax nO K a3aao p a 3 Ö p oc ua®- 
aeHHH o t  7 ,8  a o  9 ,0 4  k z/ cm 2.

3 a K p w T H e  A p o cce a b H o fl 3acaoHKH n p n  B BepuyTbix CBenax c h h -  
» a e T  aMTiAHTyAy k oa eöa H iifi h craan<H BaeT nnnn (p n c . 4, IV),  
h t o  o ö b n cH n e T cn  CHunceHHeM AaßaeH H n n p n  TaKTe c h o t h h  
H3-3a yMeHbineHHn H anoaH eH nn h h a h h a p o b .

C aM ocT on T ea b iio  paöoTaioiH H H  ABH raTeab ßaaaiHCHpoBaacn 
npn  1000 o6 / m u h .  C  n oM om b io  o ö x o A a  rpy30M  y A a a o c b  AOÖHTbcn 
oöaaaHCHpOBaHHOCTH b  nepeA H efl h  3aAHeft naocKOCTnx K op p ex - 
H hh b  n p e A e a a x  20  zcm  (p n c . 4 , V ) .  SHaHHTeabHbift BHTepec 
npeACTa.BaneT BAHHHHe n e p e ö o e B  b  p a ö o T e  OTAeabHbix h h a h h a p o b  
Ha noKaaaHHn n p n ö o p o B . Ä a n  s t o t o  caenH  OTAeabHbix h h a h h a p o b  
OTKAIOHaaHCb, H H3MepHAHCb KOAeÖaHHH, KOTopbie MOÄHO CHHTäTb 
SKiBHBaaeHTHbiMH onpeAeaeH H OM y A n cö a a a H cy . BeanH H iia a h c -  
öaaa.H ca OHeiiiHBaaacb n o  noKa3aHHHM T a p H p o® a iin oro  BaTTMeppa 
(T a ß a . 4 ) .

T a ö J i n u a  4

H oM ep OTKJiiOMaeMoro 
UH.THHJlpa

Y r o j i  n o  uina^e 
K o :ib u a  b  z p a ö

ÜHCßaJiaHC
n e p e in e r o

KOHua B ZCM

Ü H cß a ^ a H c  
3 a j iH e r o  KOHua 

B ZCM

1 0 80 70
2 27 0 10 0 70
3 9 0 80 60
4 180 £0 9 0

iBannHHe omaioHeHHn hh ah hapob  bh aho Ha pnc. 4, VI. O ch ob - 
hoh noM exofl inpn ÖaaancHpoBKe paöoT aiouiero ABHraTean 
HBAHIOTCH nepeÖOH B paÖOTe OTAeabHbix HHAHHApOB. BblKAIOHeil- 
Hbie HHAHHApbl MOryT BbI3blB3Tb BHÖpaHHH, SKBHBaaeilTHb'e AHC'

öaaaH cy a o  100 zcm. FIo BeannnHe h (J)a3e BHÖpaHHH OTÖaaa«- 
CHpoBaiHHoro A®nraTean m ojkho oyAHTb o  n ep eöon x  b  p aöore  
OTAeabHbix HHAHHAPOB.

npiH öaaaHCHipaBiKe ABHraTean, ycTaiiaBaennoro iia oneHHaab- 
iioii .noABeexe T«na xanaioiHeHcn aioabKH, c nocTopomiHM npnBO- 
AOM öbiaa noBTopeHa npeiKHnn MeTOAHKa.

i/lßBraTeab öbia cöaaaiHCHpoBaH b  oöen x  naocKOCTnx xoppeK- 
UHH c MaKCHMaabHO B03M0JKH0H TOHHOCTblO. 3aTeM Öbiaa npOH3- 
BeAftHa TapnpoBKa npHÖopoB npn stom  cn oooß e  noABeoxH ABH
raTean nyTeM ycTaHOBKH npoÖHoro rpy3a BecoM 6,5 z, co3Aaio- 
u iero AHcöaaaHc nepeAiiero KOHHa 39 zcm. n p n  stom  om aoH eiine 
CTpenKH .BaTTMeTpa paB im aocb AByM AeaennnM (19,6 zcm  Ha .Oiaho 
A eaenne), h to  cooTBereTBOßano Heue Aeaeim n npn ycTaiioBKe 
na pe3HH0Bbie noAyniKH. AnaaornHHo öbiaa onpeA eaena neiia 
AeaeHHn npn öaaa.HCHpoBKe 3aA «ero KOHHa, KOTopan cocTaBHaa 
28 zcm.

H a pnc. 4, V II  Bo«a3aHa 3anncb s th x  KoaeöaHHH. Jlan onpe- 
Aeaennn BannHHn aaBaeHHH c h o t h h  b HHamiApax na BHÖpaHHH 
ABHraTean öbiaa npOH3BeAena öaaancHpOBKa npn cimTbix roaoii- 
Kax. Bbiao oÖHapyjKeHO nsaeHHe naaB arom ero AHieöaaaiica. 
OTKaiOHeHHe KpbiabnaTKH BOAnHoro H acoca nyTeM chhthh npn- 
BOAHbix peMHeö HCKaioHHao s t o  niBaeHHe. XlnnraTeab öbia OTÖa- 
a anc np ob a h, a 3aTeM roaoBKH bhobb nocTaßaeHbi Ha m bcto. 
n o c a e  ycraHOBiKH to a o b o k  b ne,peAHeß naooxocTH KoppeKHim 
B03H H K A H  BHÖpaHHH, SKBHIBaaeilTHble AHCöaaaHcy 35 ZCM, 
a b 3aAHeft naooKOCTH KappeKHHH —  28,5 zcm. non B aeiine s th x  
KoaeöaHHH caeAyeT oß'bncHHTb peaKHHeft Ha on op ax , B03HHKaio- 
meft o t  AaBaeHHH npn TaKTe c h o t h h  b HHAHHApax, aance npn Bbi- 
BepHyTbix CBenax.

B bl BO Abi

4. üpHMeHeHflan amnapaTypa no3BoaneT npoHSBOAHTb öaaaii- 
cnpoBKiy ABHraTean, Bpam aeM oro Ka« ot nocTopoHHero npHBOAa, 
Tan ,h paöoT aioinero caMOCTonTeabHO.

2. H a n öon ee  TOHHbie pesyabTaTbi (mpn MeTOAnxe h annapa- 
Type, onHcaii.HOH b paöoT e) noayneHbi npn ÖaaancHpoBKe ABHra
Tean öe3 roaoBOK öa o x a  UHaHHApoB. ü p n  stom  yaaeTcn oÖHapv- 
>KHTb naaBaiouiHH AHcöaaaHc BpamaiouiHxcn AeTaaeft boahhoto 
Hacoca , BAHHHHe KOToporo npn A pyrax c n o co ö a x  öaaancupOBKH 
om vm aeTcn ,b MeHbineft CTeneHH.

3. ü p n  öaaaHcnpoBKe c  BpameHneM o t  nocTopoHHero npHBOAa 
c ycTaHOBAeHHbiMH roaoBKaMH HaHÖoaee TOMHbie peayabTaTH 
no.iiyqaiOTcn npn BbiBepHyTbix CBenax. TIpH stom  TOnHOCTb 
öaaaHcnpoBKH no cpaBHeHHio c  m ctoaom , yKa3aHHbiM b n. 2, 
CHHJKaeTcn Ha 30— 35 zcm. IIpBKpbiTHe ApocceabHoft 3acaoH«H 
CHHHiaeT ypoBeHb noMex, bh ochm hx peaKunefl Ha on op ax ,
EbI3BaHHbIX yCHAHHMH C J K a T H H  B U H A H H A p a X .

4. n p n  öaaaHCHpOBKe caMOCTonTeabHO paöoT aiom ero ABHra
Tean nepeöon  b paöoT e OTAeabHbix u h ah h ap ob  MonyT bh ccth  
AonoaiiHTeabHyio norpeuiHOCTb a o  100 zcm.

,ü an  noBbiuieHHn tohhocth HeoöxoAHMO oöecnem iTb paw ioM ep- 
HOCTb b paßoTe uhahhapob . H aoßopoT , no KoaeßaHHHM 3apanee 
OTÖaaaHCHpoBaHHoro ABHraTean mo* ho cyAHTb o n ep eöon x  
b paöoTe h no cj’ aae 3aperHCTpnpOBaHHbix KoaeöaHHH BbiH.BHrb 
noMep n a o x o  p aßoT aioiu ero pHAHHApa.

5. Pe3HHOBbie noAyniKH ABiiraTean r A 3 J13 noaßoaniOT npOH3- 
BOAHTb öaaaiHicHpoB«y öe3 npHMeHemn cneunaabHoft noABeeKH.

6. J\nn ycTpaHeHHn naa® aioiuero ÄHcßaaanca Bpamaroiunxcn 
AeTaaeft b oa h h oto  iiacoca  m oikho pqko.m chaobatb npOH3BOAHTb 
hx npeABa.pHTeabH.yio ßaaaHicHpOBKy.

7. PaoupeAeaHTeabHbift Baa b oöop e  c mecTepiieft MonceT b i io -  
CHTb AonoaHHTeabiibift AHcßaaaHC Ka« c  nepeAHero, Ta« h 33Aiiero 
KOima ABHraTean. Jloa>KHbi öbiTb npnimTbi Mepbi, ycTpaimiomHe 
stot AHcßaaaHC. %
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M c C A e f lO B O H M e  3<fcc£eKTM BH 0CTM  n p M T O H H O -B b lT S I)K H O M  BeH TM A B l^M M  

K a p T e p a  a B T O M O Ö M A b H o r o  A B k i r a T e A s i

KaHfl. TexH. HayK H. fl. PAKKOB, T. H. PblTBHHCKMH
MOCHOBCHHM aBTOMeXaHMMeCHMM H HCTMTyT

I^ A P T E P H b lE  r,i3bi, npop.bi«aiouiHdcH H3 hhjihmapob b xap- 
Tep HBHraTeaa, co c to h t npHMepno H3 V4 ßeH.3OBO3Ayimi0H 

CMean h */< npofljyxTOB nojiH oro h xacTHHuaro cropaiiHH totiiihbr. 
9 th  KOMinoHeHTbi comepiKaT BecbMa arpeccMBHbie coeAHiieiiHH 
3  saeMeHTbi (lyrapHbifl ra3, xHcfflopoA, napbi b o a h , cepnHCTbie 
coennneHHH, yrjieBOAOpOAbi n pa3Ji«3iibie npoAyxTbi hx oxHcne- 
hhh), KOTopue He tojibko OTpa«jiHiOT aTMOcijiepy, no 3aMeTiio 
ycKopniOT TBK>Ke npoiieocbi okhcjibuhh CMaaoxiioro Mac-ria, Haxon- 
jienüe omojt, TBepabix xacTHii h npyrax OT.no>xeniHH b Mac.ie 
h KapTepmoM npocTpaHCTBe ABHraTejiH [1]. B pe3yjibTaTe M acao 
VTpa«HBaeT nyixHbie xaxecTBa, npeiXAeBpeMeHHO CT.apeeT. cpoK 
cayiKÖbi ero  yMeHbuiaeTCH. OcnaßjieHHe BpeAHoro B03neiicTBHH 
KapTepHbix raaoB MomeT ßbiTb ocymecToffleHO .infio nyTeM yMeiib- 
uieHHH npopbina ra30B H3 nn.THWipoB, a n 6 o  3a oxeT ciiHixeHHH 
hx KoimeHTpaiiHH b KapTepHOM npO'CTpaiHCTBe ÄBH.raTeJiH. K co - 
jKaaenm o, lyMeHbineHne npopMBa raaoB b KapTep cBnaaHO c pe- 
nieHHeM pnna cjioxchmx TexHHxeoxHx npoßjieM n o vnjiOTHeHHio 
UHJIHHapOB, nOBTOMV yM6HbIIlHTb arpeoCHBHOe BO30ieHCTBHe Kap
TepHbix ra30B Ha cM aaoxnoe M acao mojkho npaxTWxeoxH TOJibxo 
yMeHbine»H0M KOHiieHTpaiiHH ra30B b KapTep.HOM npocTpancTiBe 
HBHraTenH nocpefflCTBOM pasßaBjieiiHH hx cbcikhm BoaavxoM . 
OAHaxo H3JiHinHe ßojibinoe xojiHxecTBO B03.iyxa, npocaCbiaaeMoe 
xepe3 KapTepHoe npoenpaHCT®o, moikct Bbi3EaTb 3aMeTHoe okhc- 
jieHHe Macaa xncaopoAOM  Boaavxa, noBbtcHTb ero  p a cx o a  oc.nea- 
CTBHe y n oca  H VBeaHXHTb BepOHTHOCTb 3arpH3H0HHH nbiabio, 
nocTynatoniefi BMecTe c arMOcijiep'HbiM BoaayxoM .

Cyan n o pa3HopeHHBOCTH peKOMeHnaiiHÜ, HMeiouinxcH b aHTeoa- 
Type n o  pacoMa rp h b ae\iomv BOnpotey [21, siJnJieKTH'BHOCTb bo:i- 
a v x a , nocT ynaioiiiero b KapTep, npeaonpeaeaneTCH, brähm o, 
lie TOJibKO COOTHOIIieHHeM oßleMOB Me>Kay C®e>KHM bo3A>'xom 
h KapTepHbiMH ra3aMH, a 3asHCHT TaiKiKe o t  HanpaiBaeHHH abh- 
IKeHHH ra30BbIX nOTOKOB B KapTepHOH ilOaOCTH H KOHCTpV'KTHBHblX 
ocooeHHOCTeii xax  ABHraTeaH, Tax h CHCTeMbi ero  BeHTH.iHUHH. 
C neiibio yTOHHeiiHH onTHMaabHbix napaMeTpoß aan npHTOXHO- 
BblTHDKHOH CHCTeMbi BeHTHAHHHH COBpeMdlHOrO MaHOaHTpaiKHOro 
ABHraTeaH b HaynHO-HOcaeraoBaTeabcxon aBTOMOÖHJibiiofi aa fiopa - 
top h h  npn M ocx ob cx om  aBTOMexaHHHecxoM HHCTHTVTe ßbian npo- 
BeaeHH cooTBeTCTByxDiiiHe ncnbiTaHHH ABKraTean M 3M A-408.

HccaeaoBa'HHH npoBoanaHCb na cpefflHeH3HomeHHOM ABH.raTeae 
(c  npofieroM  o x o a o  40 000 km ). xoTopbift nocjieaoßaTe.’ibHO paßo- 
r a a  c BbiTHiKHOft CHCT0MOH BeHTHaHUHH (Ges no,aaqH B03ayxa 
b x a p T ep ), npHToniio-BbiTH/KHOH ch ctcm oh  c noHaxeft B03ayxa 
B 30HV MacaHHOii B3HHbI (cxeM a nonann X» 1) H npHTOHHO-Bbl- 
th jk h oh  CHCTeMoh (n o  cxeMe N» 2) c  nPnaneii cße ixero  BO.3ffliy.xa 
n o «  xpbiuiixy xnanaH iioro MexaHHSMa {phc. 1 ). O ße s th  cxeMbi 
co ctoh jih  H3 sjieMeHTOB / — 5, oßeonexHBaiBiiiHx nofflaxy B03avxa 
b xapTepHoe npocTpaiiicrBo (b  aanbiHeHmeM n3JioxenHn ohh 
oßl>0fflHHeHbI nOffl oßlllHM Ha3BaHH0M «BCTBb nOfflaflH Boaffljvxa»), 
h 3ffl6MeHTQB 6— 7 yfflajieH'HH xapTepHbix raaoB c HexoTopbiMH 
fflOnOJTHHTejIbHbIMH yCTpOHCTBaMH, COCTaBJlHBUIHMH «BeTBb OTCOCa 
ra30B».

HayxeHHe bosmojkiiocth h nejiecooßpaiHOcTH npHMeHeHHH npn- 
TOXHO-BblTHJKlHOH CHCT0MH BeHTHJIH.IlHH KapTepHOTO npOCTp3HCTB3 
fflBHraTe.TH nDOBOfflH.iocb MerofflOM conocTaBUMux cpaiBiiHTenbiibix 
HcnbiTaHHH. FIpHToqHO-iBbiTHiKHbie CHCTeMbi, .BbinojiHeHHbie no cxe- 
MaM, KOTOpbie np»Beoi6Hbi Ha .pnc. 1, epaBUHBajincb Me>xffly coßofi 
H C oßblffliHOH BblTHJKHOH CHlCTeMOÜ BeHTHJIHllHH fflBHTaTejIH
M3.MA-408. HarpyaoxHbiH h okopocthoh peixHMbi HonbiTaHHii
ßblfflH BblßpaHbl ßjIH3KHMH X OKOnjiyaTailHOHHbliM yCJIOBHHiM, OßeC- 
neHHBaiBUIHM« BMeCTe C TeM ÄOCTaTOXHO HHTeHCHBHblH npopblß 
ra30B b xapTep fflBHiraTeaH. Mhcjio oßopoTOB Baaa aBKraTenn 
b MHiiyry paiBHHJiocb 2500, hto cooTBercTBiyeT ABHixeHHio aBTO- 
moOhjih Ha npHMoft nepefflaxe co  cxopocTbxi npm epH O  60 km/h, 
a H arpyaxa noaaepiKHBa.Tajcb na ypoBHe 85% ot no.THOH narpy3- 
kh h cooTBeTCTBOBajia iiiaB.ieHHio xd BnyoxHOM TpyßonpOBoae, 
paBHOMy 700 mm pr. c t .  T a x  xax  xo.ießaHHe TeMnepaTypbi bo3- 
a y x a  b 3axpbiTOM noMemeHiin iie3HaxHTe.ni>Hoe, npmiHToe nocTonn- 
noe fflaiBaeime bo BJiycxHOM T pyß on p oß oxe  oßecnexiiB ano npax- 
THxecxH QfflHiiaxoBoe BecoBoe HanojiHeHne ÄBHraTejiH BHe 3aBH- 
chmocth ot xoneßanHH aTMOc^epnoro AaB/ieHHH, t . e. oßecnexn-

Bajio h nofflHyx) noBTOppeMocTb H arpy3jxH oro peixHMa b n p oso - 
AHbuihxch opaBHHTeJibiibix HonbiTaHHHx. B ce  Äpiyrne napaMeTpbi, 
xapaxTep«3yK)mHe paßoTy iUBHraTeaH (Ten.xOBoe cocroHHiie, 
cocTaB cMecH, y roa  o-nepeixeHHH 3a>KHiraHHH, fflaiBaeHHe b xap- 
TepHOM npocTpaHCTBe h t . ä . ) ,  Taxixe noiZHfflep>KHBajiHCb ojiHHa- 
KOBblMH.

1 2  3 ,4 5 6 7

6 8

PHIC. 1. CxeMbi npHTOXHO-BblTHJKHOH BeHTHfflHHHH KapTepHOTO 
npocTpaHCTBa, onpoßoßaHHbie Ha MafflD.THTpa>xHOM ABHraTejie: 

a — cxeMa noÄa*iH JSfs 1; 6 — cxeMa no^anH JSTo 2; / h 4 — naHajibi no- 
Äa^H Cße^ero B03ÄVxai 2, 5 h 7 — 3a,'KHMbi. peryjiHpyiomHe npoxoAHbie 
ce*reHHH KaHajiOB; 3 — ra30Bbift chctmhk FK O -6; 6 — KaHa.n OTcoca ra3oa 
H3 KapTepHofi nojiocTH; 8 — ribe30MeTp; 9 — bchthj!btop oöayBa BbinycK* 

Horo TpyöonpoBOAa h no^aMH CBe^ero B03Ayxa b KapTep

^TOßbl yCTpaHHTb BJIHHHHe MaCJIH’lDlX ])HabTpOB Ha iTeMJIbl 
HaixanffleHHH b M acae npofflyxTOB oxH cneH H a h H3Hoca, c ncnbi- 
T yeM oro Ä-B»raTejiH ‘  ßbuin  OHHTbi i))HJibTpbi toh k oh  h  rp y ß o ft  
OXHCTKH, XTO nO3B0JIHJlO COxpaTHTb fflJlHTefflbHOCTb KaHtAOTO HCnbl- 
taHHh npHMepHO a o  8 h paßoT bi aBnraTefflH Ha 3aaanHOM pe>KH- 
Me. OfflHaxo b p a cx e T a x  npoaon>KHTefflbHocTb x a s m o r o  ncnbiTaHHH 
yxH TbiBanacb He n o  BpeMeHH, a n o  cyiMMapHOMiy cxeTXH xy x n cn a  
oßopoTO B  x o jieH xa T oro  B ajia aBHraTe.iH h B bipa jxa .xacb  b km 
n p o ß e ra  aBTOMoßHHH Ha npH M on n e p e a a x e . x to  n oB b im a n o t o x -  
HOCTb nocTpoeHHH rpaifiHKOB h H eoxo jib x o  y n p o m a jio  OßpaßOTKV 
nojivxeH H bix pesy.ibTaTOB.

W anbiTaiiH H  npoBOfflHJiHCb na ßen 3 H H e A-72 h w a c n e  C.y. 
I le o o x o ff lH M o e  x o .x iix ecT B O  w a c a a  xpa«H Jiocb b ohhoh eMKOCTH, 
nosTOM y BfflHHiiiie B 0 3M 0> x n b ix  OT.xfflOHeiiHH na p a M eT p oß , x a p a x -  
T ep H 3yiou iH X  xaxecTBO Macffla, ß b i . io  H cx ffliox e iio .

HsMepeiiHH n ox a 3 a .n H , x to  Ha npmiHTOM peiKHMe paßoTbi abh- 
raTeaa ® «apTepH oe nDOCTpawcTBO npophiBanocb 23 a  ra3oa
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ß MHliyTiy. n o a T O M y  B COOTBeTCTBHH C UpHHHTOH n p orp a M M O li 
b K a p T e p  n o A a B a n o c b  12 ; 2 3  h  4 6  a  B 0 3A jyxa  b  M H H yTy, 
t .  e . c o o T n a m e i iH e  o ß te M Q B  ciB eJK ero B O ß fly x a  h  K apT ep ,iib ix  r a -  
30B  A  COCT3BJIB.no COOmBeTCTBeilHO 0 ,5 ;  1 H 2 .

/B o  iBpeM a HonbiTaHHH npH  A = 0 , 5  c  iiHHUieft h  c  B e p x iie ft  n o -  
A a n e ft  ( c x e M a  Ns 1 h Ns 2) ,B 03A 'yx  3 a e a cb iB a n cH  H3 a T M ocijjep b i 
6 e 3  H a ^ A y s a .  H e p e 3  BeTBb o n c o c a  ra p o x o A H n o  36 a/m u h  r a a o B , 
a  cpeAH H H  O K op a cT b  h x  b  'K a n a a n x  icocT aB Jifljra  2,3 ju/cetc. 
n p n  A = 4  o y M M a p H o e  K on im ecT B O  O T cacbiB aB U iH xcH  ra3Q B  c o c T a B -  
a h a o  4 7 — 4 8  a/ m u h , a cpeAH HH  C K op ocT b  h x  b  K a n a n a x  n o ß b icH - 
j ia c b  a o  3,2 M/cen. JXnn n p eA O T B p a m eH H ji h 3 j ih u ih h x  n o T e p b  
M a c a a  b BeTBb o r c o c a  ra3o.B  ß b in n  BKniomaHbi A a n on iiH T en b H b ie  
ycT p oH C T B a . F Io  n e p B o ft  c x e M e  O T c o c a  AocrraTO AH o ß b in o  Ha Bbi- 
x o A e  H3-in<AA KpbiuiK H  K A ainaH H oro M e x a im a M a  ycT an oB 'H T b  n a -  
ÖHBiKy H3 K a n p oH O 'B oro  BOJiOKHa, a n o  B T o p o ft  c x e M e  b  oe T B b  
OTCOCa npHLUJlOCb 'BKaKHIiHTb MaCAO|yAaBAHlBaK)IUHH UHAHHAP 
H3 op ra H H H eD K oro  cT ö K n a , o m y A a  M a c a o  n e r a o  c n H B a n o c b  b  K a p 
T e p  6 e 3  H apym eH H H  pe>KHMa p a ß o r a  A B H ra T en fl. B c a y n a n x  
p a ß o T b i  c  A = 1  conpoT H B JieH 'H e b c t b h  o n c o c a  raaoiB  B 0 3 p a c T a n o  
H ÄAH HO.pMaabHOrO t})yHKUHOHHpOBaHHH CHCTeMbi BeHTHAHUHH 
n p cw 'y B K a  K a p T e p a  o cy m e c T B A H A a c b  c  H cn o jib 3 0 B a iiH eM  a h h 3 m h -  
n e o R o r o  H a n o p a  B 0 3 A jy x a , n o c n y n a 'B in e r o  o t  BeH TH AHTopa 9  k  bm - 
nycK H O M y T p y ß o n p O B O A y  A 'B H rarenH .

H onbiTaH H H  n p n  A = 2  ß b in n  c o n p H x e H b i  c  e m e  ßönbiiiH M H  
TpyAHOCTHMH. C y M M ap H O e KOAHneCTBO OTCaCblBaBUIHXCH ra 3 0 B  
cocT a B A H A O  o k o a o  7 0  a /m u h , a  C K op ocT b  nOTOKa b  K a H a jia x  
BenBH o n c o c a  A o c r a r a n a  4 ,8  M/cen. B  s t h x  y ca o B H H x  3 a A a H « o e  
c o o T H a m e iiH e  A — 2  o f ie a n e u H B a n o c b  t o a b k o  nyT eM  n pH H yA H T enb- 
h o h  n o A a n n  B 0 3 A y x a  b  K a p T e p H y io  n o n o c T b  n p n  MHHHMaAbiioM 
COnpOTHBAeHHH BeTiBH OTCOlCa r a 3 0 B . OtCO'C o cy m e cT B A H A cn  
35K6KTHpOBaHHeM T 330B  BO BXOAHyiO m pA O B H H y B03AYXOOHHCTH- 
TeAH, H TBK KHiK n ‘pOH3BOAHTeAbHOCTb SHCeKTOpa npH  KOSCfllJlH- 
UHeHTe SHceKUHH 0 ,0 6 8  o u e u H B a n a c b  BenHUHHoft 9 0  a /m u h , 
t c  b o  B c e x  c a y n a n x  b K a p ie p H o ft  noA O C Tii A B H ra T en n  y A a B a n o c b  
noA A ep> K H B aT b 3 a A a w H o e  p a a n e iK eH H e, c o c T a B a n B in e e  2 — 
3  m m  e o d .  c t . H o  A a x c e  n p n  CTOAb M an oM  paspeH ceH H H  n cn b iT a - 
ifHH c  A = 2  n o  c x e M e  N s 2  ß b in n  c h h t h  H3-,3a n p e 3 M e p n o  ß o n b -  
u ih x  n o T e p b  M a c a a .

H o  OKOimaiiHH K a> K A oro n o n b iT a n n n  K a p T e p n o e  M a c a o  cA H B a- 
AOCb B HHCTyiO npeA B ap H T eA bH O  BBBeU ieilH ylO eM'KOCTb, 113 KOTO- 
p o ft  n o c A e  T ip a T e A b iio r o  nepeM em n B a 'H H n  n p o ö b i  M a cA a  o T Ö iip a - 
AHCb b CTeKAHHiibie c o c y A b i .  Y ira p  n  yH O c onpem eA H A H C b n o  p a 3 -  
HOCTH BeCOB 33AHTOTO B ABH TaTeAb H CAHTOTO H3 H6T0 M 3CA 3 
C TOHiHOCTblO 5 — ,10 Z. OaiH OBpeM eHHO C n pO ß aM H  M a c .ia  AAH KOHT- 
p o A b H o r o  a n a A H 3 a  b  n a ß o p a T o p H io  n e p e A a B a A n c b  h  c o o n B e T -  
CTBiyiom H e n p o 6 b i  6eH 3H H a.

>B H a c T o n m e e  BpeM H  HeT K a K o r o - A » 6 o  o a h o t o  n oK a 3 a T eA H  
AAH OUeHKH CTaÖHAbHOiCTH MBCAa HAH CTeneHH e r o  CTapeHHH, 
n o sT O M y  o ß p a a n b i  M a c a a  n o A 'B e p ra io T  KOMnAeKCHOiMy H ccA e n o B a -  
h h io  n o  n e n o M y  p n a y  nO iK aaaT eA eft, xa ip aK T ep H 3y io iu eM iy  HSMeHe- 
H ne ())H3H'K0-xHM'HneoKHx c b o h c t b  M a cA a  b n p o u e c c e  p a ß o T b i. 
B  p a ccM a rp H o a e M O M  C A y n a e  onpeiaeA H A H C b: BH3KOCTb M a c a a ,
COlAepHCaHHe B HeM TOnAHB'HblX 4>paKUHft, BOAbl, BOAOpaCTBOpH- 
M bix k h c a o t , n p u M e ce ft  h A p . OiA-HOBpeMeHHO o ß p a 3 U b i M a ca a  
H cn b iT b iB a a n cb  Ha OTHOCHTeAbHOe nO TeM H eH ne ( m c t o a o m  k o a o p h - 
M eT.pH poBaH H H ). B c e  HonbiTaHHH M a c a a  npOBOAHAHCb n o  CT3H- 
A a p r a o f t  M eTQAHKe, h o  a a h  on pem eaeH H H  c y M M a p H o ro  K oa H n ecn B a  
T B ep A b ix  n p H M ece fl H cn o a b 3 0 B a a c H  aenK H fl 6eH3HH, a He 6 e H 3 0 a , 
K OTapbift p a c T B o p n e T  aciJ iaabT eH bi n  H ecK oabK O  y M eH b in a eT  A eft- 
C T B H TeabH oe KOAHuecTBO o p ra H H a e cB H x  n p H M eceft, H a K a n a H B a io - 
iu h xich  b  M a ca e .

H cn biT aH H H  o r p a ß o T a H H O r o  M a c a a  Ha OTHOCHTeAbHOe n o ie M -  
H e n n e  He n p e A y o M o n p e H b i T O C T a M , x o t h  cpaB H öH H e o ß p a a u o B  
M a c a a  n o  U B eT y »B an eT C H , KaK n o « a 3 a a H  on b iT b i, A O C T aT on n o  
K a a e * H b IM  H yAOÖHblM SKCnpeOC-'MeTQAOM AAH BbIHlBaeHHH 
oßmeft K aprH H bi e r o  CTapeHHH. Q y T b  iMeTOAa 3aK aK >n aA acb  
b  n o A ß o p e  B b icoT b i c a o e B  (croa ß 'H K O B ) M a c a a  cpaB H H B aeM bix  
oß p a 3 U O B , K O T op bie  A a io T  OAHHaKOiByio O Kpam eH H OCTb o ß e n x  
n oaO B H ii n oA H , H a ß a iO A a e M o ro  b o s y a n p e  K O aop w M eT p a . Oahh 
H3 o ß p a a u o B  npH H H M aacH  3 a 9T aA O »H biH . E c a h  B b ic o r y  e r o  c a o h  
o 6 o 3 n a n H T b  n e p e 3  / 1, a  B b ico T y  c a o h  H cn b iT y e M o ro  o ß p a 3 n a  / 2, 
t o  O T iio c H T e a b iio e  n oT eM n eH H e, B b ipa sceH iH oe b  n p o u e H T a x ,

h
A =  1 0 0 .  B  AaHHOM c a y n a e  STaaoH H biM  oßp a au osM  H B A H aocb

M a c a o ,  O T o ß p a n H o e  Ha A B iira T ea H  n o c a e  p a ß o T b i e r o  c  b u t h >k h o h  
CHCTeMOH BeilTHAHUHH.

A « a a H 3  n o a y n e H H b ix  p e 3 y a b T a T O B  no,ATBepA H A , h t o  c o x p a u e i iH e  
cTaßnahH O C TH  K a p T e p n o r o  M a c a a  HaxOAHTCH b h b iio h  3aBHCH- 
MOCTH OT c n o c o ö a  BeHTHAHUHH K a p T e p a , n pH 'ieM  HHTeHCHBHOCTb 
H 3M eneiiH H  e r o  ( jm ^ K O -x w M H ie c K H x  c b o h c t b  npeA onpeiA eA H eT C H

KaK HanpaBAeHHeM AßHJKeiiHH ra30Bbix noTOKOB b KapTepHOM 
npocTpancTBe, Tan h KOAHHecnBOM npocacbiiBaeMoro cBencero 
B03myxa. CTeneHb bahhhhh sthx (fiaKropoB na CTaßnaMiocTb 
Ma'caa mojkho npocaeAHTb n o npHBeiuemibiM rpaij)HiKaM (pnc. 2).

iHaiKanneiiHe ßensHHa b K a p i e p n o M  M a c  ne x o p o u i o  haaioctph - 
pyeTca, H a n p H M e p ,  rpaijiMKaMii, n p e A C T a B a e H i i b i M H  H a  pnc. 2, a. 
3 t o t  n a p a M e r p  O K a s a a c n  a ob oam io  x a p a K T e p H b i i M  c  toa b h  3 p e -  

IIHH OU0HIKH 3 (J )(J )e K r a B H O C T H  p a 3 A H A H b I X  C H iCTeM  B e H T H A H U H H

a)

kB

kl

3!

f )

0 0,5 W 15 Zfi
CoomHOuteHue oöbeMoS So3dyxa u ea30l

P hc. 2. H aK O naeH ne 6eH3H«a b K aprepnoM  M acae h H3MeHeHHe 
BH3KOCTH MaCAa B 3a:B'HiCHlMOCTH OT COOTHOUieHHH OßbeMOB CBe- 

» le r o  B 03A y xa u KapTepnbix ra30B:
a — HaKonaeHHe 6eH3HHa b ma/a;  6 — H3MeHeHHe bs3KOcth b cct npH 
i =  50°; 1 — BeHTHJifmHH KapTepa no cxeMe Ns 1; 2 — cooTBeTCTBeHHo no 

cxeMe Ns 2; 3 — BH3KOCTb CBe>Kero Macaa CY npn 50°

KapTepnoro npocTpancnBa. Tan, BbiHBnaocb, h to  npoAyBKa Kap
Tepa no cxeMe Ns 1 (pnc. 1) c  nomanen CBe>Kero B03Avxa 
b 30ny MacAHHon BauHbi siJnJieKTHBiiee npoAyBKH no cxeMe Ns 2 
c  ncwanen B03Ayxa nqu KaananHyio KpbiuiKiy. OneBHAiio, CBe>KHH 
BOSAyx, noCTynaiomun nenocpemcnBeHHO b 3ony MacaHiioft b »ii- 
iibi, ayHine npoßenpHBaeT KapTepHoe npocrpancTB o h cnocoßeii 
BMHOCHTb ßoabinee KoannecTBO napoß  ßeH3HHa, Hescean B03Ayx, 
noAaBaeMbifl nom KpbiuiKy KaanaHHoro MexaiiH3Ma. H a cü c tb h - 
TeabHO, ecan  npn oßbinHon BbiTHHcnoß CHCTeMe BeHTHAHUHH 
3a 1000 km  npoßera  b 1 a  KapTepHoro Macaa HaKanAHBaaocb 
15 m a  ßeH3HHa, t o  b caynae noaaHH b KapTep CBeacero B03Ayxa 
b oß ieM e Bicero 0,5 o t  oß ieM a  KapTepHbix ra30B coAep>KaHHe 
ßeH3HHa CHHJKaaOCb AO 10 H 12 MA/A COOTBeTCTBeHHO a a h  cxeM 
Ns 1 h Ns 2.

^aabH eftiuee yBeauHeHHe KOAMecTBa CBeuiero B03iAyxa, npo- 
cacbiBaiBiuerocH nepe3 KapTepnyio noaocTb, raKJKe ßaaronpHHTHO 
BAHHAO Ha BbIHOC napOB ßeH3HHa, HO C MeHbUieft SljMjiaKTHB- 
HOCTbio. npu ncvrane, HawpHMep, A sy x  oßT>eMQB BoaAyxa cOAep- 
jKaHHe ßeHOTHa b Macae b aymueM caynae coiCTaiBAHAO 8 ma/a. 
CAeAOBaTeAbHO, C TOHKH 3peHHH BblHOCa napOB ßeH3HHa H3 Kap- 
TepHoft noaocTH noAany cBe>Kero B03ayxa ueaecooßpa3H O oc ;y- 
macTBAHTb b 30Hy MacAHHoft BaHHbi b oßbeM e, He npeBbimaiome'M 
oßT>eMa KapTepHbix ra30B.

H a  pnc. 2 , 6  npHBOAeHbi rpatJinKH, xapaiKTepH3yioui,.He H3MeHe- 
Hne KHHeMaTHAecKofi bh 3kocth  Macaa b 3aBHCHM0CTH o t  npHMe- 
HHiBinerocH MeTOAa 'BeHTHAHUHH KapTepHoro inpocTpaHCTBa. 
H a nepBbift B3MHA caeAOBaao ourHAaTb yMeHbiueHHH bh3kocth  
CTpaßoTaHHOro Macaa BcaeacrBHe pa3JKH>Ke'HHH ero  ßeH3Hiio- 
BMMH (jjpaKUHHMH. B ACß'CTB'HTeAbH OCTH Ta,KOH B3aHlM0QBH3H 
oß H a p y *en o  He ßbiao.

E cah KHHeMarHAecKaH BH3KOCTb ncxoA H oro cBenrero Mac.aa 
npn TeMnepaType 50° cocTaBAHAa 46 cct, t o  n ocae  paßoTbi abh- 
rareaH c oßbinHon BbiTHJKHOH cHcreMoft BeHTHAHUHH h Ha-Konae- 
HHH B Macae ßeHBHHa B KOAHlieCTBe 15 m a /a  BH3KOCTb Macaa 
ne yiMeHbiuHaacb, a nOBbicHaacb a o  49 cct. B Tex «ee vcaobh h x  
paßoTbi, ho c  noAaMeft b Kaprep B03Ayxa b oß-beMe 0,5 h 1,0 
o t  oßbeM a KapTepHbix ra30B BHBKOCTb 'Macaa yMeiibuiHaaCb 
AO 42— 43 CCT, XOTH COAep*aHHe B HeM ßeH3HHa H CHH3HAOCb 
ä o  10 m a/a . A  noAana b KapTep A syx oßteMOB cBe>Kero B03Ayxa 
BiioBb Bbisßaaa noiBbimeHHe bh3kocth  Macaa ä o  46 cct npn co - 
AepHCaHHH B HeM 6eH3HII0BbIX (jjpaKiUHH B KOAHieCTiBe Bcero 
8 m a/a . OAnaKO noaynem ibie pesyabTarbi ne inpoTHBopenaT 
JiSBeCTHblM TeOpeTHneCKHM nOAOmeHHHM. BöAb BHBKOCTb MaCAA 
HBAHercH (JiyBKUHeH MHorax nepeMemibix, b nacTiiocTH, 3aBHcnr 
o t  nponeccOB noa.H.MepH3auHH ero  MoaeKya, iiaKonaeiiHH b neM 
Bceao3MO>KHbix npHMeceft h TonanBa [3].
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Pa3»H>KeHHe Macaa 6en3HHOM, 6e3ycaoono, yMeHbiuaeT ero 
BHSKOCTb, ho b flaHHOM caynae oho öbiao H&Bea-HKO, nosTOMy 
BH3KOCTb npemonpeAeaHaacb OKHcaHTeabHbiMH npoueocaiM«, xapa«- 
TepHsyrouiHiMH CTapeHHe Macaa, TeM öoaee, h to THJKeawe cppaK- 
Uhh 6eH3H«a caMH, kak h3®6ctho, »BaaioTCH KaTaa,H3aTopaMH, 
yoKopHioutJiMH OKHcaHTeabHbie npoueccu b Macae [3]. 3thm 
oöijflCHHeTCH, HanpHMep, h pa3HHna, 0ÖHapy>KeHHaH b bh3koctjj 
Macaa npn paöoTe ABMraTean b QAHnaiKOBbix yicaoBHHx, ho c b©h- 
THaflHHeft KapTepHoro npocTpaHCTßa n o  cxeMaM K  1 h  K  2  
(pnc. 1). B caynae ncnoab30BaHHH cxeMbi Ns 1 b Macae HaKanaH- 
baaocb MöHbuie öeH3Hna, hom npn BTOpOM BapnaHTe noaaHH 
BOanyxa (pnc. 2, a ) ,  h BH3KOCTb Macaa OKa3aaaicb öoaee hh3koh 
TOJKe npn nepaoM BapnaHTe npotuyiBKH (pnc. 2 ,6 ) .

TaKHM oöpaaoM, npnBeAeHHbie Ha pnc. 2 ,6  xapaKTepHCTHKH 
H3‘MeHeHHH BH3KOCTH Ma-Caa B 3 HB H OH MOCTH OT HanpaBaeHHH H 
HHTeHCHBHOCTH npHTOKa b KapTepnoe npocTpancrBO CBencero 
Boa^yxa CBHAeTeabCTByiOT o  HecoiMHenHOM bahhhh'h npniiHToro 
MeToaa BeHTHanunH KapTepa Ha CTaönabHOCTb (Jih3hko-xhmh- 
necKHx obohctb Macaa, a T a «*e  noaHOCTbio noATBepjKAaioT 
BbicKa3a«Hbie paHee coaöpaJKennH, hto H3aHuiHe öoabinoft npn- 
tok  cae/Kero B03nyxa b KapTepnoe npocrpancTBO CTHMvaapyer 
OKHcaHTeabHbie nponeccbi a M a c a e .

ZteHCTBeHHOCTb OnpOÖOBaiHHblX CHCT6M BeilTHaHUHH K apTepa  
ocoöeniHo nerKO npoicaeiKHBaeTCH n o  HaKoeaeHHio b cm330hhom 
M acae t b k -h x  xapaK TepH bix npaAyKTcm  OKHcaeHHH, KaKOBbUM« 
HBaniOTCH BomopacTBopHMbie KHcaoTU h TBepAwe opraHHnecKHe 
npHM ecn. BbiHBHaocb, hto HaH Öoabinee KoannecTBO BOAopacrBO- 
pHMbix KHcaoT oöpa3yeTCH  b CM330HH0M M acae npn p a ö o T e  abh- 
raTeaH c npHHyaHTeabHbiM otcocom  KapTepHbix ra30B  nepe3  
KaanaHH yio KpbiuiKy n o  MeTOiny bmthjk-iioh chctcmm BaHTHAHnnn. 
ZIah HeÜTpaaH3anHH 0Öpa3OBa®m,HxcH npn stom khchot n o T p e ö o -  
B aaocb  ö o a e e  160 mz eA K oro K aan na  KajKAbift aHTp O T p a ö o ran -  
H oro M aca a  b nepecn eTe Ha 1000 km n p o ö e r a  (p n c . 3 ). Tlepexoa, 
Ha npHTOHHO-BbiTHiKHyio CHCTeMy BeHTHanuHH c noÄaneH  b K ap 
Tep CBeacero B 0 3 * y x a  b oÖT>eMe a c e ro  0,5 o t  oÖBeM a KaiprepHbix 
ra30B  n o a B o a iia  chh3'Htb p a cxcw  KOH Ha HeÖTpaaH3anHio boao- 
paCTBOpHMblX KHCAOT BCAeA'CTBHe yMeHbineHHH HX KOaHHeCTBa 
b M aca e  b 1,6 p a 3 a  npn n o a a n e  B03inyxa n o  cxeM e Ns 1 
h b  1,26 p a aa  n o  cxeM e N s 2. O AH aB o npn aaabH cnineM  yBeaHHe- 
hhh np.HTOKa oBeiKero B03A)yxa b KapTep ö o a e e  stJwjieKTMBHoft 
O K aaaaacb böhthjihuhh n o  BTopoft cxeM e c  n o n a n e n  B oanyx a  
hoa K aanaH H yio KpbiuiKy. n o A a n a  B 03A y x a  b o ö ie M e , paBHOM 
oÖT)0My KapTepHbix r a s o ß , CHH3naa b stom c a y n a e  coaepscaH H e  
BOinopacTBopHM ux khchot b M acae nonTH b 2 p a 3 a .

CoomHOiueHue oöieMol So3duxa u za3oS

Phc. 3. HaKonaeuwe BomopacTBopHMbix khcaot b KapTepHOM 
Macae (b mz K O H /a) b 33bhchmocth o t cooTHonieBHH oöieMOB 

CBencero B03Ayxa h KapTepHbix ra30B:
/  — BeHTHaniiHH KapTepa no cxeMe M il; 2 — cooTBeTCTBeHHO no cxeMe Ni 2

B to  * e  BpeMH nojana  oaiioto h naace AByx oÖBeMOB eßeacero 
Boaayxa b 3QHy Macnnnoft BaHHbi no cxeMe Ns 1 He OKa3biBaaa 
y>Ke 3aMeTHOro bahhhhh Ha yMeHbineHHe hht0hchbhocth oöpa- 
acBaHHH BOaopacTBopHMbix KHcaoT. Boaee Toro, coacpiKanne HX 
b OTpaöoTaiiHOM Macae neoKoabKo yBeauHnnocb (phc. 3). One- 
BlHA«0, yMCHbineHHe KOHHeHTp3HHH aKTHBHblX OKBCaHTeaeft B Kap
TepHbix ra3ax npn pa3ÖaBaeHnn hx B03AyxoM b Kaxoft-To Mepe 
BOäMeinaaocb 3Aecb OKHcaHioutHM BoaAeftcTBHeM KHcaopoAa, bho- 
CHBinerocH b KapTep BMecTe c B03inyxoM.

noayneHiibie 3aKOHOMepHOCTH npoTe»aHHH OKHcaHTeabHbix 
nponeocorß b Macae b cbh3h c BeHTHaHUHeö KapTepiiopo npocTpan- 
CTBa eme OTneTaHBee BbiHBaniOTCH no hht&hchbhocth HaKOnaeH'HH 
b HeM TBepjibix opraiHHHeoKHx npHMeceft (pnc. 4 ). Tlo/una 
0,5 oöTjßMa B03«yxa b KapTep_ no cxeMe Ns 1 hah oahoto  
0ÖT>eMa no cxeMe Ns 2 öoaee neM b 2 pa3a cHHHcaaa HaKonaeHHe 
b Macae npoÄyKTOB OKHcaeHHH b BHAe TBepAbix npHMeceft. f la a b - 
Heftuiee VBeanneHHe npnTOKa B03Ayxa b  KapTep 33MCTHO yneaH-

HHao COAepjKaHHe npHMeceft b Macae. TaK, nonana Aßyx oöt>6mob 
E03Ayxa no cxeMe Ns 1 noB aexaa 3a coöoft yBeaHneHHe opraH 'i- 
neoKHX npHMeceft c 124 fto 180 mz/a. OpraHHnecKHe npnMecH 
b AaiiHbix onbiTax bo Bcex caynanx cocTaBanan npHMepHO 85% 
o t  oyMMapiiioro KoaHnacTBa TaK Ha3biBaeMbix MexaiHnneoKHX npn- 
Meceft. 3 t o  x op o in o  KoppecnOHAHpyeTCH c AaHHUMH ApyrHX 
HccaeAOBahhh h, b nacTHOcTH, c  paöoTaiMH H. B. BpycHHueBa [3].

P hic. 4. HaKonaeHHe opraiBHneoKHx npHMeceft b KapTepnoM Macae 
B M Z /A  B 3HBH0HM0CTH OT COOTHOUieHHH OÖT>eMOB CBejKeTO B 0 3 - 

A yxa h KapTepHbix raaoB:
1 — BeHTHjiHpHH KapTepa no cxeMe M il; 2 — cooTBeTCTBeHHO no cxeMe Mi 2

O ahmm H3 Hanöoaee xapaKTepiibix npH3Ha«OB CTapenHa Macaa 
CHHTaeTCH HAMeHenHe ero nBeTa —  noTeMHenHe. HeM öoabiue 
b Macae pa3aHHHbix npHMeceft h öoaee rayöoK npouecc noan- 
Mepn3auHH ero Moaenya, TeM oho MeHee npo3panHO. Oöpa3Ubi

CoomHouiemte oöicmh boidy* a saioß

P hc. 5. OrHocnTeabHoe noTeMneHHe Macaa b 3 aBHCMMOCTH 
OT COOTHOUieHHH o6b6MOB CBCJKerü B03AyXa H KapTepHbix ra30B: 
I  —  BeHTHJiaitHH K a p T e p a  n o  c x e M e  Na 1 ; 2  —  c o o t b c t c t b c h h o  n o  c x e M e  N® 2

OTpaöoTanHoro Macaa öbian nonbrraHbi Ha npo3panHOCTb c no- 
MOiHbio KoaopHMeTpa no H3ao»eHHOft MeTOAHKe. Pe3yabTaTbt 
KoaopHMeTpHpoBaHHH, npeACTaoaeHHbie b bmaö rpaiJiHKOB 
(pnc. 5 ), noKa3biBaiOT, hto npocacwBaHHe CBCJKero B03Ayxa 
nepe3 KapTepnoe npocrpaHCTBO ABHraTeaH b KoaHnecTBe, He npe- 
Bbimaioui.eM A = 1 ,0 , coxpaHHer npo3panHOCTb Macaa -Ha 15— 18% , 
a oomasi 3aKOHQMepHocTb noTeMHCHHH Macaa noxoiKa Ha 3aKO- 
HOMepH-OCTH HaKOnaeHHH B He-M BOAOpaCTBOpHMblX KH-CaOT H TBep
Abix npHMeceft. Oah3ko yBeanneHHe noAanH B03Ayxa ao AByx 
OÖT>eMOB HacToabKo yxyAHinao «ußeTOBoft» nonasaTeab Macaa, 
hto BeannHHa ero BHOBb AOCT-Hraa npMHHToro OToneTHoro ypoBHH 
(pnc. 5 ). B cbh3h c 3thm öbian npoBeaeHbi noBTopHbie HonbiTa- 
hmh oöpa3UOB Macaa Ha UßeT nocae TiuaTeabMoft h x  (JiHabTpauHH, 
HMeBineft ueabio yAaaiiTb TBepAbie BKaioneHHH b BHAe opraHH- 
necKHx npHMeceft h npoÄyKTOB H3HOca. noBTopHbie HcnbiTaHHH 
no-KasaaH, hto oöiuaH 3aKOHOMepHOCTb noTeMHeHHH Macaa coxpa- 
HHaacb, xoth  nocae ohhctkh oöpa3nu Macaa craan npo3panHee 
HcxoA'Hbix npHMepno b 1,2— 1,3 paaa.

TaKHM oöpa30M, öbiao ycTaHOBaeHO, hto BAHHHHe TBepAbix 
npHMeceft Ha H3MeHeHHe nBeTa KapTepHoro Macaa He CTOAb y>K 
BeanKO, KaK sro  mojkho 6bi.no npeAnoaojKHTb. Oh6bhaho, sthm 
OÖbHCHfleTCH H TO, HTO B yCAOBHHX HaHBbiroAHeftmeft noAanH 
CBeacero B0.3iayxa b KapTepnoe npocrpaiHCTBO ABHraTeaH npo3pan- 
HOCTb Macaa coxpaH Haacb MeHee neM Ha 20% , TorAa Kax Ha
KonaeHHe BOAOPa-CTBOpH'MbIX KHCaOT H TBepAblX npHMeceft yMeHb- 
m aaocb  npn stom öoa ee  neM b 2 pasa .

AHaaH3 rpaijiHK-OB, npHBeAcinibix Ha pnc. 2— 5, no3BoaneT 3a- 
KaioniHTb, hto H eöoabuine K oannecTBa B 03A y x a  (A = 0 ,5 )  caeß-yeT 
noAaoaTb HenocpeACTBeHHO b 30Hy MacaHHoft BaHHbi (no cx e 
Me Ns 1). IloAaHa TaKHx oöieM OB B03Ayxa n o  cxeMe co cTopoHbi 
KaanaHHOft kphuikh ahöo MaaoacjHjieKTHBHa, ahöo BOBce He oiuy- 
m M a (pnc. 4). n PH TaKoft cxeMe noAa-HH pauHOHaabHoe Koan- 
necTBO BQ3Ayxa paBHaeTCH npHMepHO OAHOM-y o ö ie M y  KapTepHbix 
ra 3 0 B  (A = l ) .  O-ÖTaH-OHHeTCH 3TO T0M, HTO npHTOK cpaBHHTeabHO
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xojiOinHoro B03inyxa HenocpeACTBeHHo b  MaeAHiiyio Baimy co.3- 
ÄaeT Haß noBepxHQCTbio Macaa CBoero poAa aamHrnyro npo- 
CAOHxy, y.MeHbmaiomyK) noBepxuocTb aKTWBHoro B3aiHMOAeßcTB‘HH 
Macjia c  HepaaöaiBJieHHbiMH Kaprep/HbiM« raaaiMin, TOiyia Kax 

. n o  Bropoft cxeiMe B03Ayx nocTynaeT co  CTopoHbi xnanaHiHoft 
KpbiLUKH h nepeMeniHBaercH c xapTepHbiM« ra3aMH eure Ha nyTH 
K MaCAHHOH BaiHHe. riOBTOMy BljHpeKTHB'HOlCTb eTO npOHBJlH.eTCB 
TOJlbKO npn 3'Ha'HHTejIbHlOM yiMeHbiineHHH KOHUeHTpaUHH KapTep- 
Hblx ra30B.

n o  pnc. 2— 6  MOJKH'O B KaKOH-TO Mepe OUaHWTb TaKHCe H ßAHH- 
HHe 4>paiKU.HOHHOrO COCTaBa 6eH3HHa Ha HHTe-H'CHBHOCTb HaKOJl- 
aeHHH ero b KapiepHOM Macjie h Ha nocjieAyiom ee CTHMyjiHpoBa- 
HHe QKHCJIHTejlhHHX npOHeCCOB. H3 oßm eft ÄOBOAb’HÖ CTpOHlHOH 
CHCTeMbi T0H6K Ha paooMOTpeHHbix rpaipHKax 3a.Merao BbinaiAaex 
TCH«a, xapaiKTepH3iyioina5i HonbiTaHne ABHraTejiH c  noAaneft b o j -  
A yxa npH A = d ,0  n o  cxeMe N° 1. T a x oe  oTKjiOHeHHe He cjiyuaÖHo, 
nQOKOAbKiy OHO OTHeTJIHBO H HanpaßneHrHO nOIBTOpneTCH nOHTH 
na Bcex rpa4>nxax, naHiHinaH c rpaipHxoB, npHBeAeHHbix « a  pnc. 2. 
OöcjiemoBaHHe pe3yjibTaTOB (jipaiKUHOHHOH neperoHxH 6eH3HHa 
noKa3aao, h t o  Hcnonb30BaBmHHCH ä j ih  s t o t o  acinbiTaHHH öen3HH 
FiMeA öojiee TH>xeAbie tj’paKUWH, ocoöeHHO xiBOCTOBbie. TeMnepaTypa 
x o »n a  neperoHKH ero  npeBbiuiana 190°, Torma Kax b o  Bcex Apy- 

T’hx HGnbiTawHHx OiHa cocTaiBJiHÄa Bcero 180“.
T ax x a «  b m h o c  THJxenbix x b o c t o b m x  t^pawuHÖ 6eH3HHa c no- 

tokom OTcacbiiBaiBniHxcH ra so s  ßbiÄ ycaoJKHeH noh.h>xeiHhoh 
h x  HonapneMOCTbio, t o ,  ecracTBeiiHo, o h h  b  öojibiueM KOAHuecTue 
HaxanÄHBaaHCb b  xapTepHOM Macne (pi»c. 2 )  h  b  Oonbineö Mepe 
axTHBH3HpoBajiH oxHCÄHTeAbHbie npoueccbi [3J. CneAOBaTejibHO,
ö  nepB O M  npHÖÄHJKeHHH MOJKHO CHHTaTb, HTO yTHJKejieH'He XBOC- 
TOBbix 4)paiKU.HH 6eH3HHa o rp n n a T e Ä b H O  c x a 3 b iB a e r cH  na n o x a 3 a -  
T ejiH x, x a p a K T e p H 3 y io u ;H X  CTapeH M e x a p T e p H o r o  M a c a a .

lHlCn0Äb3OBaHHe np'HTOHHO-IBblTHlKHOH BeHTH.iHUHH HeH3Öe>XHO 
IIpHBQÄHT X  HHTeHCHljMXaUMH OTCOCa ra 3 0 B  ,H3 xapT epH O H  nOJIOCTH 
Ä B K ra rea H , BCJieACTBHe n e n o  33M eT H 0 B 03paiC T aioT  n o T ep H  M a c a a  
He T o a b x o  b  p e a y a b ia T e  y H o c a  n a p o B  h M eabH aüuiH X  e r o  x a n e a e x ,  
h o  T a x jx e  H 3-3 a  B o a M o jx -H o ro  h n acT O  o n a c H o r o  n o A c o c a  M a c jin -  
H ofl n a e n x H  n o  c T e u x a M  x a H a a o B  BerB H  O T c o c a . C y M M a p H b ie  
noTepH M a c a a  npn s t o m  n p eu on p e u e a u io t c h  n e p e n a flO M  ÄasaeiiHÜ 
h o ö b e M O M  B 0 3 ia y x a , n p o c a c b i B a e M o r o  n e p e 3  CMCTeMy B e n t h a h iih h , 
xoH CTpyxTH ißHbiM  p e w e H n e M  O T Ä eabH bix  ee aaeM eH TO B h p a s M e -  
paMin n p o x Q Ä H b ix  ceneH H Ö  x a H a a o s  BeTBH O T ,coca , n p n n eM  x a i x -  
ÄblH H3 3THX (JiaKTOpOB B OTAeAbHiOCTH HAH B COHCTaHH« C a p > ’- 
rxM H M o sce T  ycy iry Ö B T b  n a r y ö H b ie  n oca e ia jcrB H a  n a e K x o o ö p a a o -  
BaHHH B BeHTHAHUHOH'HblX X a H a a a X  H npHBeCTIH X XaTaCTpOKjlH- 
HeoxHM n o T e p a M  c M a a o u H o r o  M a c a a .

n o iÄ C o c  M a c a a ,  x a .x  6 h a o  ycT a iiO B .ieH O , HanuH aeTCH  c  o ß p a a o -  
BaHiHn T a x  H asbiiB aeM oft nepBHHiHOH n a e a x H  Ha c T e a x a x  BeTBH 
OTCOCa. BCJieLÄCTBHe OMaHHBa'HHH CT6H0X M aCaOM n p H  QCeAa'HRH 
Ha h h x  OTHOCHTeabHO x p y n H b ix  x a n e a e x .  O a n a x o  o 6 p a 3 0 B a H n e  

■ycTOHHiHBOH nepBHiHHOH naeH K H  b  p a ooM aT pH iB aeM bix  o n b iT a x  npn- 
b o ä h a o  x  o n a cH O M y  n o A ca cb iB a H H io  M a c a a  T o a b x o  b  c a y u a n x ,  
x o n A a  c x o p o c T b  n o n o x a  b  aeiiBH  O T co ca  c o c T a B a n a a  3,5 MjceK, 
i-pH  yA aaeH H H  r a 3 0 B  n o  o x e M e  JMs 1 h 2 ,0  MjceK —  n o  c x e M e  N ° 2. 
C a e iu oB a T ea b H O , o t b o ä  ,ra 3 0 B  H enocpeACTiBeH HO  H3 30H bi M a c a n -  
h o h  BaHHbi ( c x e M a  >T« 2 )  c o 3 Ä a e T  P o a b in y x )  o n a c n o c T b  n o ia c o c a  
iiaeHixH. 3H aH H T eabm o B b im e  n p n  s t o m  ö b ia n  h cy M M a p H b ie  n o T e p n

Macaa Ha Bicex perxwMax npoiBeTpHBaiiHH xapTepa. Tax, b  cay- 
uae noAaHH b xapTep iBcero 0j5 oöbeM a OBe>xero B03ÄV.\a 
(A = 0 ,5 )  noTepn Macaa B03pacTaan noHTii Ha 40 %  npoTHB 20% 
yEea‘H«eiHHH, naißaxiÄaBmerocH n p «  nonoab3obahhh cxeMbi JVs 1.

T a xw M  oö p a a o M , npHTOHHo-BbiTHHCHan CHCTeMa BeH TH aauHii 
c  noAHHefl B o a A y x a  h o to o c o m  ra30B n o  cxeM e JSTs 1 o x 3 3 a a a cb  
C o a e e  s x q h o m h h h o h , h nosTO M y o « a  npeAnoH TH Teabnee CHCTeMbi
C OTCQCO.M ra30B H3 30HbI MaCaHMOH Ba'HHbl.

B  bl BOAbi
T. HHTeHOHBHOCTb OXHC.THTeabHblX npOHeCCOB B xapTepH OM  

M a c a e  h o 6 u i,e e  e r o  C T a p e n n e  H axoflH TCH  b » b h o h  3aBHOHMOcra 
o t  n pH H H T oro a n o c o ß a  BeHTHanH'HH x a p T e p H o r o  npacT paH C T B a 
Ä B 'H rareaH .

inpHTOHiHOHBblTHJKHble CWCTOMbl, OnpOOOiBaiHHbie Ha C0BpeM6HH0M 
maaoa'HTpaxcHOM AßHraTeae n o cpaßHeHHK) c  oöw h h oh  bhthhchoh 
CHCreMOH BeHTHaHiUH'H npH OTITMManbHblX BeaHHIHHa« n0Ä3HH 
i.03Äyxa b xapTep b  1,5 pa3a, nanpHMep, ynyHinanH b u h o c  napoB 
0eH3HHa H3 xapTepHOH noaocTH, öoa e e  neM b 2 pa3a cHH/xaaH 
TeMnbi HaxonaaHHH b Macae TBepAbix opranhheioxh x  npHMecefl 
h b 1,6 pa3a —  BOAopaciipopHMbix x ih ca ot, a T a x * e  no3Boan.iH 
na 15— 20%  ayH'ine coxpa.HHTb npcrapaHHOCTb xapTepH oro Macaa.

2. OnTH M aabH oe KOannecTBo C B eixero  B03Aiyxa, HeoöxoÄ'HMoe 
ä a h  npoBeTpiHBaHHH xapT epnoH  n o a o c r a  b ÄßHiraTeanx c  npHTOH- 
no-BbiTHJXiHOH BeHTHannHeH, npeiÄonpeAeaneTCH  H anpaßaeH H ea 
ÄBHixeHHH raaoBbrx noTOKOB. A a h  ABHcaTeaeft THina M 3M A -408  
o h o  He npeßb iin aeT  0 ,5  o ö b e M a  o t  o ö b e M a  xapT epH bix ra30B 
npn n oÄ a n e  BoaiÄ'yxa HenoepeACT«eHHO b aoH y MacaaHOH BaHHbi 
('CxeMa JvTs 1) h co cT a a a a e T  npH M epH O  oäm h oö b e M  n p n  non an e 
e r o  o o  CTopoHbi KaainaeHOH xp b m ixh  (cxeM a  JSTs 2 ) . B oömeM 
ca yw a e  m ohcho pexoM eHÄOBaTb nOÄaniy c ß e ix e r o  B03iÄyxa b x a p - 
rep  b n p eÄ eA ax  0 ,5 — 1,0 oöbeM O ß x  oöbeM .y  xapT epH bix ra 3 oa , 
npnueM  He oÖH3aTeAbHO BbiÄepiKHBaTb C T poroe  cooT H om em ie  
MeJKiÄy BO30iiyxaM h k a p T ep h h m h  ra3aMH.

3. B neaax  yMeHbmeHHH noTepb xapTepHoro Ma-caa c noTOxow 
OTcacbiBaeMbix ra30B cxopocT b nocABÄHero b BeHTHaHUHOiHHbix 
xaH aaax He ÄOA*Ha npeBbimaTb 2,0 MjceK npn a ioöoft cxeMe 
np'HTCWHO-BblTHHCHOH Be’HTHAHlUHH.

4. A ah  Ä'BHraTeaeH THna M 3 M A -4 0 8  mohcho pexoMeHÄOiBaTb 
npHTOHHO-iBbiTHixHyio oHCTeMy BeHTHaHUHH c  noiÄaneft CBeixero 
BOSÄyxa HenoicpeÄCTBeHHO b aony MacAHnoft BaHHbi b »oaHHecTBe 
npHMepHO OA oöbeM a o t  oöbeM a xapTepHbix raaoß.

npHMBHeH.He TaKOH CHCTeMbi n03BOAHT BÄBOe yßeAH'UHTb cpox 
CayiKlÖbl CMeHlHblX 3A0M6HTOB (JlHabTpa TOHKOH OHHCTKH H ÖOaee 
H6M Ha 20%  CHH3HT HiHTeHCHBHOCTb CTapeHHH KapTepHOTO M3.CAÜ 
H COOTBeTCTIBeHHO 'VlBeAHHIHT npOÖer aBTOMOÖHAH AO 3aMeHW 
MafcAa b ÄBMraTejie.
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M c n b iT O H M q x  a b m  r a r e  A e  m

KaHA- TexH. Hayx IO. f. rOPHYLUKHH
E/iaflHMMpCHMH nOJIHTeXHHHeCKH H M HCTMTyT

■ T| A H  H3iMepeHHH v cx op ocT H  BpauieiiHH KOueiFiaroro ,Ba.ia 
. npn CTeHiAOBbix »anbiTaHHHx nouTH Bcerma nonoAbayiOTCH

OAHOBpeMeHHO ÄB3 npHÖÖpa —  TaxOMOTp, KOTOpblH CAyJXHT 
ÄAH KOHrpOJIH H ycTaHOBKH CKopociiHoro pejXHMa ABHiraTejIH, 
■H CyM'MapiHblH CneTHIiK, n03BOAHIOmHH TOHHO OnpeAeAHTb HiHCAO 
OÖOpOTOB B MOMeHT H3MepeHHH. OAHaKO 3T0 OÖCTOHTeAbCTBO 
ycno>KHHeT HonbiTaTeAbHyio ycTaHOBxy h nnorAa Bbi3biBaer 
oymecTBeHHbie KOHCrpyxTHBHbie 3aTpywHeHHH H3-3a HeoöxoAH-

m o c t h  H'MeTb A B a OTAeAbiHbix n p H cn o co ö A e H H H , cA y> xam ,H x ÄAH 
npH BO Aa A aTH H xa T a x o M e r p a  h  cyM M apnoro cueTHHixa.

B jiaöopaTopnH ABHraTeAeö BAaAHMHpcxoro noAHTexHHMecxoro 
HHCTHTyTa pa3paöoTaH npHÖop, npeACTaBAHiomHH c o ö o h  coneTa- 
irne T a x o M e T p a  noB bim eH H O ft t o h h o c t h  (sA ex T p oH M in y A b C H oro  
THna)1 h  cyMMapHoro cueTHHKa. n p n öop  paöoTaeT o t  o a h o t o  
OABoeHHoro npepbißaTeAH, npHBOARMoro b  AeöcTBHe o t  Bpamaio- 
merocH Baaa HcnbiTaTeAbHoro cTeHAa.

1 K o ß p H H C K H i i  H. E. M e T O flb l H n p H ß o p b l  ' H 3M epeH H H  yrJ lO B blX  
CKopocTeft. II3A. AH CCCP, 1941.
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ripH H U H n p a ö o T b i  T a x o M e T p a , B x o A H iu e r o  b c o c t 3 b  n p n ö o p a ,  
3aK A ioqaeT C H  b  C A eA y iom eM  (c m . pnoyH O K , ä ) .  n p n  p a 30M «H V Tbix 
KOHTa'KTax n p e p b i'B a T e a a  T l ,  K V A aqoK  K o r o p o r o  o b h 3 3 ih c Baao.M  
A B H raTeA H , t o k  o t  HCToqHHKa n m a H H a  U  q e p e 3 a h q a  M2 h c o n p o -  
THBJieHne R  3ap a > K a eT  K O H A eu ca T op  C. M eipe3 H3M epH T enbiibift
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npHÖo.p M  (MHKpoaiMinepiMeTp) t o k  He HfleT, TaK k a k  conpoTHB- 
j:eHHe AHOAa M i  ä jih  TOKa oöp aT H oro HanpaBAeHHH oneHb 
BejiHiKO. K orm a KOHTaiKTbi npepbiiBaTejiH 3aM«H,yTCH, t o  KOHfleH- 
caT op  C HaquHaeT pa3pnjKaTbCH qep e3 H3MepHTenb h a h o a  Mi- 
E c a h  Ta«H e umkam 3apHiAa-paapHAa noBTopnioTCH nepnoA H - 
qecKH h ÄOCTaTOqHO qacTO, t o  c p eu n e e  3HaqeHHe TOKa, npoTe- 
x a io m e r o  qepe3 HaMepHTeAb, MOjneT öbiTb on p eA eA en o  no c a e -  
A y i o m e ü  3 3 > b h c h m o c th :

1 =  C U f,  (1)

r a e  I  —  to k , npoTeK aiom uft qepe3 H3M epnTejib, b  mkü\
C  —  eMKOCTb K O iH A eifcaT opa  b mkc/k

U —  HanpHJKeHHe HCToqHHKa nHTa«HH b  e ;

{  —  hhicao u h k a ö b  «3 a p a a -p a 3 p H Ä »  b ceKiyuay.

C n eÄ O B aT ejibH O , n p n  3aAaHHOM HanpHJKeHHH nHTanHH h H en3- 
M6HH0 H CMK'OCTH K O HAe HC 3 TOp 3 TOK B UeflH H3:MepHTe.TH n p O n O p - 
H H O iiaaeii q n c A y  3 am bik.3-hh ft - p a 3‘m b i«  a h h ft n p e p b iß a T e A H  b  c e x y n -  
Ay, t .  e . yraoiBOH oK op ocT H  K y a a q K a , h H iK a .iy  H aM epH T enn m ojkh o  
O T rp a a y H p o B a T b  H e n o cp e jicT B e H H o  b q n c a a x  o ö o p o to b  b M u n y T y . 
TOHHOCTb TaKOTO T a x o M e T p a  MOJKeT ÖbiTb AOCTaTOHHO BblCOKOÖ, 
T a «  Ka« to k  b n e n n  u a M e p n re jin  3aB «C H T rjiaB H M M  o ö p a 3 0 M  
CT IiainpHJKöHHH HCTOqHHKa nHT3HHH H 6 MKOCTH KOHAeHCaTOpa, 
a 3 th  BejiHqHHbi epaiB'HHTejibHO jierK O  MpjKHO cm e a a T b  B ecb M a  
CTaÖHJibHbiMH. I lo jiH a H  c x e M a  n p H Ö q p a  npH ®eiÄeH a Ha p n cy H K e  6.

B 3aBHCHMOCTii o t  nojiojKeHHH n ep eK A ion a T eA H  ü 3 b  h3- 

M epH TejibiH yio u e n b  MOJKeT ö b iT b  n oA K A ioq eH  K O H ßeH icaTop C 1 
h a h  C2, ö jia r o ia a p H  q e M y  H aM eH H eTca BppxHH ft n p e u e n  H3MepeHHH 
T a x o M e T p a . EMKOCTb K O H A eH caT opoB  B b iß p a H a  TaKHM o 6 p a 3 0 M . 
h to  n p n  ycTaH O B K e n e p e K jiio q a T e jiH  b n o A o jK e H n e  1 A H an a 30H  
H3MepeHHH c o c T a B jin e T  0 — 5 0 0 0  o ö /m uh,  a  b n oA O JK eim e 2  —  
0 — 2 5 0 0  oö/muh.

B T o p a n ' ceKHHH n e p e K jiio q a T e jiH  ü 3 n o A K A io q a e T  n a p a ju ie .T b i io  

H SM epH T eaio oitho H3 AB iyx n e ipeM eu H bix  con p oT H B aeH H H  R , h a h  R 2, 
KOTOpbie CA/yjKar a a h  to h h o ü  n oA roH K H  BepxH H X n peA eA O B  H3M e- 
peiiHH  n p n o p p a  n p n  n e p B o n a n a a b n o f l  e r o  H a cT p o fiK e .

n p H ö o p  n H T aeT cn  o t  HCToqHHKa n ocT O H H H oro  TOKa H an p aH ce- 
hhh  24 e  qepe3 noji(ynpoBOÄHHKOBbiH CTa6 njiH3aTop HainpHsrenna, 
Ebino.THeHHbiH Ha CTaiÖHjiHTpoHe M i THna /1-809.

JUaTqHiKOM qncjia oGopoTOB cjiyjKHT caBoeiiHbiii npepbiBaTe.ib 
Tl 1— n 2, KOTopbift MOJKeT ßbiTb H3roTOBJien H3 AeTajieft npepbl- 
BaTejieft aoTOMOÖHJibHoro Tnma. KoHTaKTiiaH napa TI, KOMMyTH- 
pyeT 3apH1AHO-.pa3 pHj1.Hy10 uenb, a ApyraH napa f l 2 nojiaeT 
HMnynbCbi Ha- cqeTqnK THna C B -1M , k o t o p h h , TaKHM oöpa30M , 
noiAcqHTbi'BaeT eyMMapHoe h h c ao  oßopoTOB b  TeqeHHe 3a.AaHiioro 
npaM eJK yT K a BpeMeHH . ä a h  o T c q e T a  apeM eH H  oq eT q n K  H M n yabcO B  
MOjKeT BK.HoqaTbCH qepea pe.ne BpeMeHH PB .

f i o r p e m n a c T b  naM epeH HH  c k o p o c t h  B pam eH H H  npn h o m o ih h  
T a x o M e T p a  yK a3aH H oro TH na ne npeBoexoAH T no BeAHnnne 
± . ( 0 , 5 - f - l , 0 )  % .

K ojiaßaH M H  n H T a io m e r o  Hanpn>KeHHH b  npeiAe.iax ± 5 %  Ha n o - 
Ka3aHHHx n p n C o p a  n p a «T H q eoK H  He cK a 3biBaiOTCH. F lp n  K O A eöa - 
k k h x  H anpH K eH H H  b  n p e j ie A a x  ± 1 0 %  n o K a 3 3 HHH n p n ö o p a  H3M e- 
hhkjtch n e  ö o j i e e  qeM  Ha ± 0 , 3 % -

YflK 629.113.001.5

B A M s iH iie  B e T p a  H a  A B iD K e H n e  o b t o m o S h a s i

KeHfl. TexH. Hayn E. B. MHXAHJIOBCKHH, HD. C. BM H O rPA flO B

rOpbKOBCKHH CeBbCKOX03nMCTBeH Hbl M MHCTHTyT

B JIH H H H E  BeTpa Ha ÄBHJKeHne 3btom o6hah  m ojkct CKa3bi- 
BaTbCH npe>KAe Bcero Ha ero  yripaBAneMocTH h TpaeKTOpHH 

ÄBHJKeHHH. ChA3 BeTpa MOJKeT AeÖCTBOBaTb nOA AK)6bIM yrAOM K 
npOAOAbHOH OCH aBTOMOÖHAH, H HeM ÖOAbUle ÖyAeT 3TOT y roa , 
TeM ßoAbm e öyAßT ee B03AeftcTBHe Ha y b o a  Konec h H3MeHeHiie 
TpaeKTOpHH ÄBHJKeHHH.

OöbiHHo yrAbi yBOAa nepeAHHX h 33ähhx  KOAec He paBHbi, no- 
3TOMy TpaeKTOpHH ÄBHJKeHHH KpHBOAHHeiiHa. YpaBHeHHH, onpeAe- 
AHiomne BeAHHHHbl yrAOB yBOAa KOJiec h paA nyca noBopoTa, HMe- 
iot cjieAyiom,HH b h a :

P y = k ^ ;  (1 )

Mk = ------------------   , (2 )
tg  (0 —  8 ,) - f  tg  82

rAe P v —  ßoKOBaa cnna, AcncTByiomaH Ha K oneco;
—  K03(j)(l)HUHeHT COnpOTHBAeHHH yBOAyj 

6 —  yroji yBOAa, Bbi3biBaeMbift öokoboh chaoh ;
R k —  paA nyc noBopoTa aBTOMOÖHAH;

L  —  6a3a aBTOMoönah;
0  —  y r o A  n o B o p o T a  y n p a B A H eM b ix  K O A ec 3btom oöh ah ;

Öi —  yroA yBOAa nepeAHHX KOAec 3 btomo6 hah ;
82 —  yroA yBOAa 33ahhx KOAec aBTOMoön ah.

HccAeAOBaHne ypaBHeHHH ( 2 ) ,  npoßeAeHHoe b  3aBHcnMocTH o t  
TOHKH npHAOJKeHHH paBHOAeHCTByKHlieH CHA BeTpa, nOKa3bIBaeT, 
h t o  ecAH ee nonepeHHaa cocTaBAHiomaH npnAOJKeHa k  npHMOAH- 
HeÜHo ABHJKymeMycH aBTOMOÖHAio b TOHKe, coBnaAaiomeH c  neHT- 
pOM ÖOKOBblX peakUHH, TO TpaeKTOpHH ÄBHJKeHHH aBTOMOÖHAH CO- 
XpaHHT CBOIO npHMOAHHeHHOCTb, HO ABHJKeHHe eTO ÖyAeT npOHCXO- 
AHTb noA yrAOM yBOAa ö = 6 1— 6 2 k  npejKHeMy HanpaBAeHHK). 
E c a h  TOHKa npHAOJKeHHH nonepenHoft cocTaB Am om eö paBHOAeft- 
cTByiomeH c h a  BeTpa cMemena oTiiocnTeAbHo ueHTpa öo k o ß b ix p e - 
aKUHH, TO ee B03AeHCTBHe Ha aBTCMOÖHAb BbI30BeT IIOBOpOT no- 
CAeAHero.

C A eA O B aT eA bH O , 3H an BeAHHHHbl ÖOKOBblX CHA, AeÜCTByiOIUHX Ha 
K O A eca n ep eA H eii h  3 a A H eij o c e f t  3 b t o m o ö h a h  b  p e 3 y A b T a T e  B 0 3 - 
AeftcTBHH B eT p a , m o jk h o  p a ccH H T a T b  T p a e K T o p H io  e ro  a b h jk c h h h  b 
3aA aH H bIX yCAOBHHX.

H a pnc. 1 npHBeAeHa cxeMa CKopocTeft, Ha KOTopoft BekTopoM 
v oöo3HaqeHa CKopocTb h  HanpaBAeHue ÄBHJKeHHH b b t o m o G h a h ,  
BekTopoM V s — • CKOpOCTb H HanpaBAeHHe BeTpa H BeKTOpOM V R —  
CKopocTb h  HanpaBAeHHe pe3yAbTHpyiom ero B03AyuiHoro noTOKa, 
oÖTekaiom ero aBTOMoÖHAb. n p n  onpeAeAeHHH BeAHHHHbl pe3yAb- 
Tlipyiomeft CKOpOCTH MOJKHO HCXOAHTb H3 cxeMbi, npHBeAeHHoft Ha 
pnc. 1 :

VR =- ü j  f  D j f  2 v v e c o s  ß . (3 )
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B C A y n a e  ÄBHJKeHHH 3 b t o m o ö h a h  b  cnoK O H H ofi B 03A yu iH 0H  cpe- 
A e  ( v e  = 0 )  CHjia conpoT H B JieH H a B 0 3 A y x a  ABHJKeHHio 3 b t o m o ö h -  
a h  o n p e a e j i n e T c a  n o  n 3 B ecT H on  (J jop M y jie :

F v 2 F v 2
Px ~  Cx P 2  ~  °x  jg > W

rue c x  —  6e3pa3M epnbiH  K03(ßct>HUHeHT, xapaKTepH3yioiuHH  
(jiopMy aB TO M oßnjia; 

p « 0 , 1 2 5  —  naoTH O CTb B 0 3 Ä y x a  b  K ec e t f/ M * ;
F —  jioßoBaa n a o m a a b  aBTOMOÖHAH b  m 2.

HaAHHHe BCTpennoro_ BeTpa A aeT  B03MojKH0CTb n0Ab30B aT bcn  
(fop M yjio ö  (4 )  c TeM >ke 3iianeHneM  KoacpcjjHUHeiiTa c x  npn y c n o -  
BHH 3aMeHbI CKOpOCTH V aBTOMOÖHAH pe3yAbTHpyiOIUeH CKOpOCTbK)

Phc. 1. OTKjiOHeHHe paBHOAeficTByioiueH c k o p o c th  v R o t  och  
aBTOMOÖHJIH npn HajiHiHH BeTpa, AeöcTB yiom ero Ha aBTOMoÖHJib, 

ÄBHJKyiUHHCH CO CKOpOCTbK) ü.

v R =  v  +  v B . npn nonyTHOM BeTpe v R =  v — v e  . E cjih  HanpaBJie- 
Hne BeTpa He c o B n a ^ a e T  h He npoTHBonoAOJKHO HanpaBJieHHio 
ÄBHJKeHHH aBTOMOÖHAH, TO OÖTehaHHe nOCAeAHerO B03AyUIHbIM 
noTOKOM öyA eT  ocym ecTB AH Tbcn n o A  y m o M  t  k  nanpaBneHH io  
ÄBHJKeHHH H 3HaHeHHe K09(j)<t>HnHeHTa Cx  ÖyAeT MeHHTbCH B 33BH- 
CHMOCTH OT BeAHHHHbl 9T0T0 yTAa.

Ha 0CH0B3HHH pHC. 1
Vg

sin t  =  sin ß. (5)

floMHMo ch ah  conpoTHBAeHHH B03Ayxa P x, AeHCTByiomeH Ha 
clBTOMOÖHAb nO eTO npOÄOAbHOH OCH, nOHBAHeTCH TaKJKe Ö0K0B3H 
CHAa

P y =  Cy p
F v R

16 ’

xoah m octh  p ery A H p oß a A a cb  hhcaom  o ö o p o to b  AanraTeAH BeHTH
AHTopa. OÄHOBpeMeHHO C nOKa3aHHeM BeCOB <}>HhCHpOBaAHCb TOH- 
Han C K opocTb noTOKa, AaBAeHHe h T eM nepaT ypa  B 03A yxa.

Be3pa3MepHbIH K034>(|)HUHeHT ÖOKOBOH CHAbl Cy BbIHHCAHACH nO 
(ß o p M y A e

Ly  Bec —
_y

qF'

TAe P y —  Ö 0K0B3H  CHAa nOABeCKH, OTHeCeHHaa K CKOpOCTHOMy 
H a n o p y ;

P y —  öoKOBan CHAa moacah c  noABecKoft. 
q —  cKopocTHOH Hanop;

C y  Bec —  k03<j>4>HUHeHT ÖOKOBOTO COnpOTHBACHHH nOABeCKH;
F '  —  A o ö o B a n  n A oiuaA b  m o a ca h . 

n o A y n e H H b ie  b p e 3 y A b T a T e  HcnbiTaH HH 3HaneHHH cy a a h  onn- 
caH H bix  M O A eAeft npH B eA eH bi b  TaÖ A H ue.

M oaeiib
aBTOMOÖH.ia

K03(J)())HUHeHT Cy

t  =  0 1 =  5 i =  10 1 =  15

o11t»

> A 3 -2 1 0,00 0,125 0,25 0,36 0,50
■•yA3-450 0,00 0,24 0,56 0,85 1,16

y  A 3 -46 9 0,00 0,22 0,51 0 ,8 1,05

BoKOBan CHAa Ha aspoAHHaMHHecKHx Becax onpeAeAHAacb KaK 
CHAa, AeöcTByiomaH no o c h  iuTaHrn. BocnpHHHMaeTCH öoKOBan 
CHAa KOAecaMH nepeAHeii h 3aAHeö ocefi 3 b to m o ö h a h .

Oöo3HanHM cocTaBAHiomHe ö o k o b o h  c h a h  ä a h  nepeAHeü OCH 
Py i, a  a a h  3aAHeft o c h  P y2:

b n
P y ^ P y  —a +  b ' p > ' ~ p * a + b '

TAe a —  paccTOHHHe ueHTpa th jk cc th  a o  nepeAHeü och ; 
b  —  paccTOHHHe ueHTpa th jk cc th  a o  3aAHeü och .

Ha pnc. 2 npHBeAeHbi 3HaneHHH ö o k o b h x  c h a  Ha o c h x  aBTOMO
ÖHAH TA3-21 b  (JiyHKUHH c k o p o c t h  BeTpa t> , h HanpaBAeHHH B eT 
pa  (Z ß )  npH CKOPOCTH 3BTOMOÖHAH 0 =  20 M/ceK.

T A e Cy  —  Ö e 3 p a 3 M e p H b IH  K 03(}H })H U H eH T .
KoacßißHUHeHTbi c x h Cy onpeueAHiOTCH b aapOAHHaMHuecKoft 

T p y ö e  n yT eM  n p o A y ß K H  3 b tom oöh ah  hah e r o  M O A enn .
KatßeApofl «T paK T opu h aBTOMoöiiAH» TophKOBCKoro ceAbCKO- 

xo3HHCTBeHiioro HHCTHTyTa npoßeAeHbi HcnbiTaHHH MOAeneü aB- 
TOMOÖHAefi TA3-21, YA3-450 h YA3-469 b '/s  HaTypanbHOü Be
AHHHHbl.

OcHOBHbie pa3M epbi MOAeAefi cooTBeTCTBOBaAH pa3M epaM  aBTO- 
MOÖHAeft B yKa33HHOM MaCUITaÖe. PyKOHTKH ÄBepeft, b o a o cto h - 
Hbie »ce A o ö a , oöa h u ob k 3  paA H aTopa h A P yrn e  MeAKHe AeTaAH He 
HMHTHpOBaAHCb, HHJKHHH HaCTb npeACTHBAHAa COÖOH nAOCKOe AHH- 
m e. BHyTpeHHHe nOTOKH OTCyTCTBOBaAH.

HcnbiTaHHH npOBOAHAHCb b 3aMKHyTofi OAHOKaHaAbHoft Tpyöe c  
oTKpbiTOH paöoneft nacTbio SAAHnTHnecKoro ceneHHH. Bo3MOJKHan 
MaKCHMaAbHaa CKopocTb noTOha b paöonefi n a cra  cocTaBAHAa 
100 M/ceK. ÄAH yMeHbHieHHH TypÖyAeHTHOCTH HCnOAb30B3AHCb Ae- 
TypöyAH3HpyioiUHe ceTKH.

n p H  HCnblTaHHHX HCnOAb30B3AHCb UieCTHKOMnOHeHTHbie BeCbl C 
HenocpeACTBeHHbiM H3MepeHHeM ycHAHH.

HMHTaUHH AOPOTH OCylUeCTBAHAaCb HenOABHJKHbIM 3Kp3HOM. 
Tnn KpenAeHHH MoueAeü AeHTOHHbifi. J lße nepeAHHx toh k h  Haxo- 
AHAHCb Ha niTaHre, KOTopaa npoxoAHAa nepe.3 uernp th jk cc th  
nepneHAHKyAHpHO OCH CHMMeTpHH MOÄßAH H BepTHKaAbHOH OCH, 
OAHa 33ahhh TOHKa pacnoA araA acb Ha och  chm m ctphh m oacah.

M eT O A H K a H3MepeHHH 33KAi0H aeTCH  b C A eA y io iu eM : n o A  A e ficT - 
BIieM B03AyUIHOTO nOTOKa M OAeAb CTpeMHTCH H3MeHHTb CBOe n o -  
AOJKeHne. H a r p y jK a n  B e cw , B 0 3 B p a m a io T  M OAeAb b n e p B O H a n a n b - 
H oe  noAOJK eH H e a o  H y A e B o ro  noK 33aH H H  CTpeAKH B e c o B o r o  M e x a -  
HH3Ma. H a r p y jK e H n e  B e co B  n o K a 3 b iß a e T  b c a h h h h y  yp aB H O B em eH - 
h o to  ycHAHH. H 3M eH eH n e y r A a  oÖTeKaHHH ocy iu ecT B A H A O C b  3 a  
cn e T  B pam eH H H  n o B o p o T H o r o  h p y r a  b p a ö o n e ü  n acT H  T p y ö b i  BM e- 
CTe C yCT3HOBAeHHbIMH Ha HeM BeCaMH C MOAeAbK). Y rO A  O Ö TeK a
HHH t  öp aA C H  paB H biM  0; 5; 10; 15; 20°.

C K o p o c T b  n oT O K a o n p e A e A H A a c b  n o  pa3peJK eH H io b T p y ö e  npH  
n oM ou tH  n p o T a p n p o B a H H o r o  M H K poM aH O M eT pa h b C A y n a e  H e o ö -

15 25 35 v M/cet

P hc. 2. 3aBHCHM0CTb bcahhhh
ÖOKOBblX CHA Ha OCHX 3B T0M 0Ö H - 
AH rA 3-21  OT CKOpOCTH B eT p a  Vg 
h H anpaB AeH H H  B eT p a  ( Z ß )  npH  

CKOpOCTH 3BT0M 0ÖHAH
0 =  20 M/ceK.

P h c. 3. 3aBHCHM0CTb bbahuhh 
ÖOKOBblX CHA Ha OCHX aBTO-
MoÖHAeft TA3-21, YA3-450 h 
YA3-469 o t  ChopocTeö aBTO -
MOÖHAefi O npH  HeH3MeHHOM 
H anpaB A eH H H  B eT p a  ß = 2 0 ° h 
CKOPOCTH B eT p a  o «  =  10 M/ceK.

Ha pn c. 3 npHBeueHbi 3HaneHHH ö o k o b h x  c h a  Ha o c h x  aBToM o- 
ÖHAeft rA 3-21(a), YA3-450(6) YA3-469(a) b  4>yHKU,HH CKopoc- 
Teft 3BT0M0ÖHAH O npH HeH3MeHHOM HanpaBAeHHH BeTpa ß =  20° 
H CKOpOCTH BeTpa V g  = 1 0  M /ceK.

B K a n ecT B e H a n ö o A e e  scßtßeK T H B H oro M eponpn H T H H , o cA a Ö A H io - 
m e r o  A eftcT B H e B eT p a  Ha abh jk yiu h öch  a B T oM oöH A b , cA e A y e T  y x a -  
3aT b Ha yM eH buieH H e ö e 3 p a 3 M e p H o r o  K 03$4>H U H eH Ta cy, BeAHHHHa 
K O T o p o ro  n r p a e T  p e m a io iu y io  p o A b . C s to h  tohkh  3peHHH B ce B 0 3 - 
MOJKHbie B b icT y n b i Ha ö ok ob oh  noB epxH O C TH  h y 3 0 B a  o n e H b  Bpeu- 
Hbl, OHH C03AaiO T AO nO AH HTeAbH bie 33BHXpeHHH  H yBeAHHHB3IOT 
K03({K}>HUHeHT Cy.  _______
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noA6op T p a H C M M C C M O H H o r o  m o c a o  A A q  m n o M A H b ix  n e p e A cm

r p y 3 0 B b lX  a B T O M O Ö M A e M

O. C. OBJ1EYXOBA, E. H. flEBUTKHHA, A. B. EEPEHPEJlbfl

M o c k o b c k h h  a B T Q 3 a B o f l  h m .  J lH x a n eB a

n E P C n E K T H B H b IM  naaHOM P 3 3 b h th h  aBTOCTpoeHHH npeay- 
cMaTpHBaeTCH BbinycK rp y 30 B bix  aBTOMOönaeft 3H JI h T A 3 , 

BeayuiHe m o c t h  k o t o p u x  HMeiOT rnnoHAHbie nepeaanH.
ripuM eHeHHe rnnoH AH bix n e p e a a n  HMeeT p h a  npeH M ym ecTB:
a )  3HaHHTejibHo pacm apaeT  KOMnoHOBOHHbie b o 3m ojkhocth  npn 

npoeKTHpoßaHHH aBTOMoÖHJieft;
6 )  oö e cn e n n B a e T  H aH Ö oabinyio öecmyMHOCTb p a ß oT bi MOCTa h 

iuiaBH ocTb p a 6 oT b i Beeil tp 3 h c m h c ch h ;
b ) npn Tex * e  raöapH Tax h Bece MOCTa nmoHAHan nepeaana 

cnocoÖHa nepeaaßaTb ßonbinnft m o m c h t ;
r )  yßejiHHHBaeT y cT a a ocT H y io  aoaroBenH OCTb n e p e a a n n ;
a )  no3BOJineT yBejiHHHTb aHana30H nepeaaTOHHbix Hncea.
T aK  K ax THnoHÄHbie n e p e a a n n  HMeiOT 6 o a e e  BbicoKHe ck o poc th  

CKOJibiKeHHH, noBbim eHHbie yaejibH bie  aaBaeHHH h TeM nepaTypbi b 
30He KOHTaKTa 3y6beB , to  a a n  oöecneneH H H  H opM aabH oft S K cnay- 
aTapHH h aoaroßenH OCTH  B eaym H x m o c t o b  c  rnnoHÄHbiMH n ep e - 
aanaM H  H e o ö x o a n M o  npnMeHeHHe cn eu n a jibH bix  TpaHCMHCCHOHHbix 
M acea .

H3BeCTHO, HTO MaCaO C npHCa^KOH 3KTHBH0H cepbl, HBJIHIOmee- 
CH CHJIbHbIM np0THB03aanpHbIM CpeACTBOM B MOCTax C rnnOHÄHbl- 
mh nepeaanaMH aerKOBbix aBTOMOÖHaefi, paÖOTaiomHx b ycaoBHHx 
ÖOJIblUHX CKOpOCTeß CKOJIbJKeHHH H OTHOCHTejIbHO HeÖOJIbUIHX Ha- 
rpy30K, He oÖecnenHBaeT yaoBaeTBopHTeabHoft h 3 h o c o c t o h k o c t h  
mecTepeH b BeaymHx MOCTax rpy30Bbix aBTOMoönaeft, rae  HMeioT- 
CH 60JIbIUHe Harpy3KH H OTHOCHTeabHO Majlbie CKOpOCTH CKOab- 
*eHHH.

EIo3TOMy M a ca o , B binycK aeM oe n o  T O C T y  4003-53, npHMeHnio- 
m e e cn  rjih  rnnoH AH bix n e p e a a n  aerKOBbix aBTOMOÖHaeft 3H JI h 
T A 3 , He MO>KeT öbiTb H cnoab30BaH O b rnnoH AH bix n e p e a a n a x  rpy- 
3 0 b h x  aBTOMo6Haeft M a cco B o ro  B binycK a.

KpoM e t o t o , Bbicokan BH3KOCTb (a o  32 c c t  npn 100°) h TeMne
paT ypa 3acTbiBaHHH ( — 20°) yKa3aHHoro*Macaa He paccHHTaHbi Ha 
ero  npnMeHeHHe b ycaoBH ax 6 e3 ra p a *H oro  xpaHeHHH, x a p a v rep - 
H o r o  aa n  rpy30Bbix aBTOMoOnaeft.

B CBH3H c 3th m  aa n  mnoHAHbix nepeaaH rpy30Bbix 3 b to m o 6 h - 
aeft n oT p eöoßa aacb  pa3paöoTKa h o b o t o  copTa M acaa. Elpn s to m  
yHHTWBaaacb HeoöxoaHMocTb oöecneneHHH yAOBaeTBOpHTeabHbix 
BH3KOCTHbIX H HH3K0TeMnep3TypHbIX CBOÜCTB, a TaK>Ke CTaÖHAbHO- 
c t h  M acaa k oKHCaeHHio ä jih  öoa e e  aaHTeabHoft paßoTbi e r o  Mem- 
a y  CMeHaMH.

B KanecTBe 6a3bi ö b ia o  B u ß p a n o  M a ca o  ceaeKTHBHoft ohhctkh  
( n o a y n a e M o e  cMemeHHeM a n cT H aaaT H oro  h ocTaTOHHOro KOMno- 
h c h t o b ) c  ypoBHeM  b h 3 kocth  n p n  100° He MeHee 14 c c t .  B y x a -  
3aHHoe M a ca o  B B oa n a n cb  npncaaK H , pa3paßoT aH H bie HaynHO-HC- 
caeaoßaTeabCKH M H  HHCTHTyTaMH h 3aßoaaM H  HetjiTHHOH npoM bim - 
aeHHOCTH.

HcnbiTaHHH npoBoanaHCb b CTeHaoBbix ycaoBHHx Ha HaTypHbix 
MOCTax, nOCKOabKy STO n03BOAHaO 3a KOpOTKHft cpoK npoBepnTb 
3HaHHTeabHoe HoannecTBo oöpa3iiOB, a T aK *e CTporo BbiaepniH- 
BaTb pe*H M  paßoTbi arperaTa.

n p H  B b iö o p e  peJKHMa HcnbiTaHHÖ pyK O B oacTBO Baancb aaHHbiMH 
c n a o B o r o  peacnM a CTeHaoBbix ncnbiTaH nft M a cea  a a a  rnnoHAHbix 
n e p e a a n , npnH H Toro b C IIIA  h A htah h  [1], c  yneTOM p ea ab H b ixH a - 
rp y30K  Ha a a n H y io  n a p y  m ecT epeH  n p n  MaxcHMaabHOM KpyTHipeM 
MOMeHTe ABHraTeaH h nepB oft n e p e a a n e  b  K opoßK e n e p e a a n .

OTÖopoHHbie ncnbiTaHHH M acea npoBoanaHCb b rnnonaHOM pe- 
AyKTope raaBHoft nepeaann aBTOMoßnaH T A 3  c  (j)oc())aTHpoBaH- 
HblMH UieCTepHHMH, H3TOTOBaeHHbIMH H3 CTaaH 20 X H M  (OTHOUie- 
HHe HHcea 3y6beB mecTepeH 6 :3 2 ).

B w a npHHHT ca e a y io m ,H H  p e * H M  H cnbiTaH HH  Ha C T eH ae 33M K H y- 
T o r o  c n a o B o r o  K O H T ypa : h h c h o  o ß o p o T O B  b  M H H yTy B e a o M o ft  u ie -  

- CTepHH n p n  n p n p a ö o T K e  h o c h o b h o m  H cnbiTaH HH 65, KpyTHiHHH m o -  
M eiiT  Ha B e a o M o ft  u ie c T e p H e  n p n  n p n p a ö o T K e  100 k z m  ( 1 1 % o t  
A fp s m a x  Ha n e p B o ii  n e p e a a n e ) ,  n p o a o a * H T e a b H O C T b  n p n p a ö o T K H  
30  m u h  6 e 3  o x a a a ia e H H H  (n p o B e p n e T C H  n n r a o  K O H TaK Ta), K p y r a -  
ih h h  MOMeHT Ha B e a o M o ft  u ie cT e p H e  n p n  o c h o b h o m  HcnbiTaHHH 
370 k c m  (4 0 %  o t  M f o max Ha n e p B o ft  n e p e a a n e ) ,  n p o a o a iK H T e a b -  
HOCTb o c h o b h o t o  H cnbiTaH HH 30 h," n p n  o c h o b h o m  ncnbiTaH H H  T eM 

n e p a T y p a  M aca a  b  p e a y K T o p e  h 3 M € h h c t c h  UHKaHnno: 9 0 ° — 1 2 0 °—  
ä 0 °  m  n o a a e p a iH B a e T C H  c  n o M O ia u o  H C K yccT B eH H oro  ox a a a < a eH H H .

H o p M a a b H b iM  BpeM eH eM  a j ih  ox a a iK a eH H H  M a c a a  o t  M aK CH M aab- 
h o h  a o  MHHHMaabHOH T e M n e p a T y p b i n o  ycaoB H H M  ncnbiTaH H H  c h h -  
TaeTCH 5 — 15 m u h .

yK a3aH H b ift pe>KHM C T eH a oB bix  HcnbiTaH H Ö  H BaneTCH y c a o m ib iM  
h  npH M epH O  COOTBeTCTByeT ABHiKeHHio H a rp y iK e H H o ro  aB TO M oÖ H an 
Ha B T o p o ft  n e p e a a n e  n p n  n oa "b eM e .

OpeHKa M acea  n p o H 3 B o a n a a cb  n o  caeayiom H M  noK a3aT eanM :
1) c o c t o h h h k ) paÖ OH H x n oB epxH O C T eft 3 y 6 b e B  m e c T e p e H  n o c a e  

HcnbiTaH HH;
2 ) H 3 H ocy  3 y 6 b e B  B e a y m e ft  h  B e a o M o ft  m e c T e p e H  h  yB ea n n eH H io  

ö o k o b o t o  3 a 3 o p a  b 3 a iie n a e iiH H ;
3 ) H3MeHeHHio 4>n3H K0-XH M H necKH x c b o ö c t b  M a c e a  b  n p o p e c c e

HCnblTaHHH.
O n p e a e a e H n e  BeannHHbi H3Hoca 3y6beB  m ecT epeH  n p oH 3B oan - 

a o c b  n p n  noM outH cn e iiH aabH oro  np n cnocoß aeH H H  [2],
HcnbiTaHHHM ö b ia o  n o a B e p ra y T o  11 o6pa3H OB M a cea , OTAHnaio- 

m nxcH  xapaK TepoM  h  coaepscaH H eM  npH caaoK . B b ia n  n p e a cT a ß a e - 
Hbi npncaaK H  h h x  KOMno3HHHH ( o t  2 a o  1 0 % ) ,  coaep>K am H e o p -  
raHHnecKHe coeanHeHHH x a o p a , ce p w , (jioc ijiop a .

HanöoabiHHft HHTepec npeacTaßaniOT pe3yabTaTu HcnbiTaHHÖ 
AHuib HeKOTopbix M acea :

1) M acaa  (TOCT 4 0 0 3 -5 3 ) , npH M eH neM oro a h h  rnnoH AH bix n e 
p e a a n  aerKOBbix aBTOMOÖHaeft;

2 ) onb iT H oro M acaa  TC-14 c  npncaaKOH «X a o p s < ))-4 0 »  ( 2 % ) ,  
H3roTOBaeHHoft Ha onbiTH O-npoM biuiaeiiH oft ycTaHOBKe; STa n p n - 
c a a x a  pa 3p a 6 oT a H a  HHCTHTyTOM H e^TexH M H necKoro CHHTe3a AH  
CCCP;

3 ) rnnoH A H oro M acaa  «3K B H aofta  EP-90» HTaabHHCKoft (})HpMbi.
<I>H3HKO-xHMHnecKHe C B oftcT B a M a c e a  n p e a c T a ß a e H b i  b  T a Ö a . 1.

T a ß j i H u a  1

noKa3aTejjH KaqecTBa 
Mac^a

rnnoH Anoe 
MaeJio 

(T O C T  4003-53)

MacAO TC-14 
c  2%  *Xao- 

p3<t»-40,t

rnnoH AH oe 
Macjio , 9 kbh- 
aoöa E P -90“

KHHeMaTHMecKaa b as-
KOCTb b  ccm :

npH 1 0 0 ° .......................... 23,53 14,2 16,9
npH 5 0 ° .............................. 262,82 89,25 111,13

TeM nepaTypa sacTbiBa-
HHfl B °C  ................................... - 1 4 - 2 6 * - 1 3

TeM nepaTypa BcnbiuiKH
B ®C (B OTKpblTOM THTJie) 200 218

Coaep>KaHHe cepbi b  % 1,78 0,87 1,67
CozieomaHHe x^opa b  % — 0,50 1,89
CoÄep>KaHHe (J>oc<l)Opa

B % ..................................................... — 0,19 0,035
KOppO3HftH0CTb no

T O C T y  2917-45:
Ha CT3JIH.......................... BwAepjKHBaeT noßeJKaAOCTb rLneH Ka C B eT J io -

KOpH'lHeBOrO
UBeTa

Ha MeAH .......................... HaeT nOTeMHe- BuAepwHBaeT TO >K6
HHe npH KOM-
HaTHOft TeMne

paType

* Ba30B0e Maeflo coäcp>kht 1% AenpeccaTOpa A s liH H -U H A T H M -l.

P e 3 y a b T a r a  HcnbiTaHHH yKa3aHHbix M acea  n o  H3HocaM 3y6beB  
uiecTepeH, yBeanneHHio S o k o b o t o  3 a 3 o p a  b  3auenaeHHH h c o c t o h -  
h h io  p a ö o n n x  noB epxuocTeft 3y6beB  B eaym H x uiecTepeH  npH B eae- 
h h  b  T a ö a . 2 .

CpaBHHTeabHbie HcnbiTaHHH M acea  Ha CTeHae n o K a 3 a a n , h t o  
M a ca o  TC-14 c npncaaKOH « X a o p s 4 > -4 0 »  HMeeT ayn rnn e npoTHBO- 
H3H0CHbie h  npoTH B03aaH pH bie CBoftcTBa. H M nopTH oe M a cao  « 3 k -  
b h a o fta  EP-90» Tannce n o K a 3 a a o  M aaw e h 3 h o c m  3y6beB  uiecTepeH  
h  x o p o m e e  cocTOHHne h x  p a ö o n n x  noBepxHOCTeft, o a H a x o  H3MeHe- 
Hne ö o k o b o t o  3 a 3 o p a  b  3anenaeHHH noayneH o 3HanHTeabHo 6 o a b -  
uie, neM npn ncnbiTaHHH M acaa c npncaaKO ft «Xaops4>-40».

M a c a o ,  n p e a H a 3 H an eH H oe a a n  npHMeHeHHH b  rn iioH A H b ix  n e p e -  
a a n a x  a erK O B b ix  a B T O u o ö n a e ft  ( T O C T  4 0 0 3 - 5 3 ) ,  -n p p  B c n u  raHHH
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T i 6  2

HaHMeHOBaHwe

H 3hoc 3y6a b m m  
(cpe^HHÖ) yße^HqeHHe

Öokoboto COCTOHHHe n o 
BepxHOCTH 3y6beB 
Be^ymen uiecTepHHMacjia h npHcaj,KM

Beayiuaa
uiecTepHH

BeÄOM2B
uiecTepiifl

3a30pa B MM 
(cp eaaee)

rnnoiiÄ H oe FO CT 
4003-53 (aKTHBRaa 
cepa)

0,33 0,07 0,40 HeyiOB^eTBOpH- 
Te^bHOe (r jiy 6 o - 

Kne 60p03Äb)

Ce^eKTHBHOH 04H- 
CTKH TC -14 c  2%  
„X-nopsitMO“

0 ,00—0,015 0,02 0,025 X op cm e e  (MejiKre 
Phckh b HanpiB^e-
HHH CKO^bJKe.lhfl)

FHnOHÄHce Mac^o 
„ 3 k b » ; io h ji EP-90“

0,005 0,17 X op ou iee  (MejiKne 
P h ck h , cjieabi 

ip c O J ie n H ji)

n o  p e * H M y ,  x a p a K T ep H O M y  a a h  r p y 3 0 B b ix  a B T O M o ö n a e fi, n o K a 3 a -  
a o  H eyA O B jieT B opH T ejibH bie  n p o T H B o n a H o cH b ie  h  n p oT H B 03aA H p H bie  
CBOHCTBa. P a ö o H H e  noB epxH O C TH  3 y 6 b e B  m e c T e p e H  n o c j i e  n c n b i-  
TanHH B T o ro  M a c a a  H M eioT H eyA O B aeT B O pH T eabH oe cocT O H H n e —  
r p y ß b ie  p h c k h  h  ö o p o 3 A b i  ( p n c .  1 , a ,  6 ,  e ) .  ' 

ü o m h m o  y K a 3 a H H b ix  H cnbiTaH HH, aynrnee M a c a o  (TC-14 c n p n - 
CaAKOH « X a O p 9 ( }> -4 0 » )  ÖblAO nO A B eprH yT O  KOHTpOAbHOMy HCnblTa- 
HHio b  o a h o c k o p o c t h o m  rHnoHÄHOM  p e A y k T o p e  3HJI-130, k aK  H an- 
ö o a e e  H an p n Ä eH H O M . U le cT e p H H  s t o t o  p e A y K T o p a  He H M ean n o -  
KpblTHH H ÖblAH H3TOTOBAeHbI H3 CT3AH 30XTT.

P h c .  1. 3 y 6 b a  B e A y m n x  m e c T e p e H  ra a B H o ft  n e p e A a n n  aB T O M oön aH  
T A 3  n o c a e  CTeHAOBbix HcnbiTaHHH M a ce a :-  

a  — T H n o H A H o ro  (T O C T  4003-53); 6  —  TC-14 c  n p n c a f lK o f t  «Xjiop3<J>-49»; 
ö  — ■ H M n o p T H o r o  l'H iiO H A H o ro  « S K B H .io f t a  E P -9 0 ».

K o H T p o a b H o e  H cnbiT aH H e M a c a a  n p o B O A H a o cb  n a  c t c h a c  n o  
3 0 -n a co B O M y  p e * H M y  c  yneT O M  p e a a b H b ix  H a r p y a o K  Ha u iecT ep H H  
p e A y K T o p a  3HJL ü p H  s t o m  BeAHHHHa k p y T H m e r o  MOMeHTa Ha B e- 
A O m oh  m e cT e p H e  n p n  n p n p a ö o T K e  p a B H H a a cb  1 7 8  k z m  h  n p n  o c 
h o b h o m  HcnbiTaHHH —  8 0 0  k z m .  3 t o  H cn b iT a n n e  T a io k e  n o k a 3 a a o ,  
h t o  H 3H ocbi 3 y 6 b e B  B e A y m e fl  h  b c a o m o h  m e cT e p e H  HeBeaHKH h  p a -  
ßoH H e noB epxH O C TH  3 y 6 b e B  H a x o A H T ca  b  x o p o m e M  c o c t o h h h h  
( p n c .  2 ) .

TaKHM o ö p a 3 0 M , M acao  T C -1 4  c npH caA koft «X aop3<}>-40» n o k a - 
3 a a o  x o p o u m e  p e a y a b T a r a  CTeHAOBbix HcnbiTaHHH Ha rnnoHAHbix 
mecTepHHX raaBH oft n e p ea a n n  aBTOMOÖHaH T A 3  h  b ranoH A - 
HOM OAHOCKOPOCTHOM SkCnepHMeHTaAbHOM peayK TO pe 3BTOMOÖH - 
a a  3 H J 1 -1 3 0  (n o  30-nacoB O M y c h a o b o m v  p e * H M y  HcnbiTaHHH), a 
T a k * e  Ha cnHpaabHO-kOHnnecKHX HeoMeaHeHHbix u iecT ep u n x  aBTO- 
m o ö h a h  3HJ1-151 [3].

H a ocHOBaHHH yka3aHHbix HcnMTaHHH, M acao T C -14  c  npncaA- 
k o h  «X aopa(J)-40» m o * u o  cu H T a r t> yiiH B epcaabuuM  jijis i  r p y 3 0 B u x

P h c .  2. BeAyinasi m ecT ep u n  o a h o c k o p o c t h o t o  SKcnepHM eHTaabHoro 
peA yK T opa  aBTOMOÖHah 3 H J 1 -1 3 0  n o c a e  3 0 -n a coB b ix  HcnbiTaHHH 

M a ca a  TC-14 c 2 %  npncaaK H  «Xnop3<j)-40» Ha CTeHAe.

aB TO M oÖ H aeft, H M eio in n x  rn n oH A H b ie  h  cn n p a a b H o -K O H n n e ck H e  ne- 
peaann.

TIom hm .0 CTeHAOBbix HcnbiTaH HH , B e a n c b  naöaiO A eH H H  3 a  p a ö o -  
t o h  o n b iT H o r o  M a c a a  b rn n oH A H b ix  p e a y K T o p a x  3 K cn ep H M eH T a a b - 
H bix oö p a 3 H O B  aB TO M oÖ H aeft 3HJ1 h  T A 3 .

P e 3 y a b T a T b i  o cM O T p a  c o c t o h h h h  a e T a a e i l  p e a y K T o p o B  h  a H a a n -  
3 a  O TO öpaH H bix n p o ö  M a c e a  n o 3 B o a H a H  peK O M eH AO BaTb y B ea H n e- 
H ne nepHOAHHH ocTH cM eH bi M a c a a  TC-14 c n p n c a a K o f t  « X a o -  
ps(J)-40» a o  25 t h c .  k m  n p o ö e r a  b b t o m o O h a h  b m c c t o  12—  
15 t h c .  k m  a a h  M a c e a  TAn-15, npH M eH n eM b ix  b  H a c T o a m e e  BpeMH 
B r p y 3 0 B b lX  aBTOMOÖHAHX.

B H a c T o n m e e  BpeMH M a c a o  TC-14 c 2% n p n c a a k H  « X a o p 3 (J ) - 4 0 »  
a o n y m e H o  k  u iH p oK oft onbiTH O ft 3t<cnayaTau,H H  b  k a n e cT B e  e a n H o -  
r o  TpaH C M H ccH O H H oro M a c a a  a a h  r p y 3 0 B b ix  aB TO M oÖ H aeft c r n n o -  
HAHbiMH h cnH paabH o-K O H H necK H M H  n e p e a a n a M H .

TexH H neckH e ycaoBHH Ha onbiTHO-npoM biuiaeHHbie napTHH M ac
a a  TC-14 c  npncaakO H  «X a o p 3 (J )-4 0 »  (TY TH3 N° 128-63) n p e a y -  
cMaTpHBaioT noKa3aTeaH, npnBeAeuHbie b  Ta6a. 3 .

T a ß J i H i i a  3

F l0 K a 3 a T e^ H H o p M b l M b t o a  H cnbtT aH H fl

K n u eM a T H H ecK a fl BH 3K 0CTb n p w  
100° b  ccm  (H e M e n e e ) .......................... 14 T O C T 33-53

H H HaM HM ecKaa BS3KOCTb b  n s  
n p n — 20° (H e Ö o ^ e e ) ............................... 800 TO C T 1929-61

T e M n e p a T y p a  3acTbiBaH HH  b  °C  
(H e B b iu i e ) .............................................................. - 2 5 t o c t 1533-42

T e M n e p a T y p a  B cn b iu iK H  b  O TK pbi- 
t o m  T n r a e  b  °C  (n e  HH>Ke) . . . . 180 F O C T 4333-48

M exaH H M ecK H e n p n M e c H  b  %  (H e 
ß o j i e e ) ................................................................... 0,01 t o c t 6370-59

C O ^ ep H O H H e BOAbl B %  (H e 6 o -  
^ e e ) .............................................................................. C ^ eA b i t o c t 2477-44

C oA ep >K aH H e X J iopa  b  M a c ^ e  b  %  
(H e M e H e e ) ......................................................... 0 ,5 FO C T 9427-60

H c n b iT a n n e  n a  K O p p o 3 H io  C T a n b - 
HblX H MeÄHblX nJiaC T H H O K ..................... BblAep>K H BaK )T t o c t 2917-45

H cn b iT a iiH H  n a  M auiH H e TpeHHH 
M U IM -3 ........................................................ O riH  n e  HHJKe 80 t o c t 9490-60

P K b  C T y n e n a x  

He iiH>Ke 27 
P c  b  C T y n e n a x  

He HH>Ke 38

J I H T E P A T y P A

1. T o y a  A., H o ß o e  b  o ö a a c T H  M a c e a  ä a h  3 y ö n a T b ix  n e p e A a n n  
HX HcnbiTaH HH . IV M eJKAyHapOAH blH  He4>THHOH KOHrpeCC, t .  VII, 
CTp. 103.

2. H a c o n o s  ü . A. «A b t o m o ö h AbHa n  npoMbimaeHHocTb», 
1965, 3.

3. O ö a e y x o B a  O. C., f l e s j U H H a  E. H., H h h - 
m a h T. «ÄBTOMoöHabHhiH tp a iic n o p r » , 1962, J\Ts 12.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



JVs 4, 1966 r. ABTOMOÖMJlbHafl npOMbllUJieHHOCTb 15

yflK 629.11.013.001.6

riyrn coBepmeHCTBOBaHMSi nHeBMdTHHecKoro npHBOAa
TO pM O SO B  Q B T O n o e 3 A O B  3 H A

JI. H. MAKJ1AKOB, B. M. MALUATHH

M o c h o b c k m h  a B T Q 3 a B O f l  h m . JlnxaneBa

U E J I b l O  coB epm eH C T B O B aH H n t o p m o 3 h o ü  CHCTeMbi aB T O M oß n - 
jih 3 H J I - 1 3 0  h  b  o c o ß e H H o cT H  T e x  e r o  M oaw JiH K auH H , k o t o - 

pwe n p eÄ H a 3H a B eH bi u jih  c h c t c m aTHMecKOH p a ß o T b i  c n p n u e n a M n  n 
n o jiy n p H ire n a M H , Ha M o c k o b c k o m  a B T 0 3 a B 0 a c  h m . J lH x a n e B a  6 h - 
j ia  n p o B e a e H a  K O H C T pyK T opcK O -sk cn epH M eH T ajibH a H  p a ö o T a  n o  
ycoßepm eH C T B O B aH H K ) a n n a p a T O B  n H e B M a m n e c K o r o  n p n B O a a  T o p -  
M 030B . B 3 T y  p a Ö O T y  BXOAHJIO KOHCTpyKTHBHOe H3MeHeHHe TO p- 
M 0 3 H o ro  K p a H a , p a 3 p a 6 o T K a  k o h c t p y k u h h  h o b o t o  B 0 3 a y x o p a c n p e -  
a e .iH T ejiH  h 3K cn ep H M eH T a jib H oe  H c c jie a o B a H n e  b jih h h h h  s t h x  H3- 
MeHeHHH Ha a e f t cT B n e  n H e B M a T n n e c x o r o  n p H B o a a  T o p M 0 3 0 B . 3 th  
H3MeHeHHH n03BOJIHJlH Cym eCTBeHH O  yM eH bUIH Tb BpeM H  3 a n a 3 Ä b I- 
BaHHH BKjuoneHHH  T o p M 0 3 0 B  n p n u e n a  hjih  n o j iy n p H u e n a ,  h t o  n p n -  
B e jio  k  yM eH bu ieH H io  ycH jiH ft c h o t h h  b  c u e n x e  h y a y n u ie H H io  
VCTOHHHBOCTH aB T O nO e3U a BO BpeM H  TopMOJKeHHH. yB ejlH H eH a 3tJ)- 
(JjeKTH BH ocTb p a ß o T b i  p a H e e  H e a o rp y jK e H H b ix  T o p M 0 3 0 B  n p n u e n a .  
HTO n03B0JIH JI0 nOJiyHHTb yjiyH U ieH H e 3<|>(})eKTHBHOCTH TODMOJKeHHH 
a B T o n o e 3 u a  b  u e jio M , H 3 ß e jK a T b  n e p e r p e ß a  t o p m o 3 0 b  3 a a H e n  o c h  
THr a n a  h o ß e c n e n n T b  ß o a e e  paB H O M epH bifi h 3 h o c  T 0 p M 0 3 0 B  n o  
o c h m  B c e r o  a B T o n o e 3 a a .

C x o p o c T b  H apacT aH H H  uaBJieHHH B 0 3 u y x a  b  t o p m o 3 h h x  x a M e p a x  
HJIH UHJIHHUpaX BO BpeMH TopMOJKeHHH, a  C HeK> H T3KH e X a p a K 
TepHCTHKH TopMOJKeHHH, k a x  3 a M e a a e H n e , t o p m o 3 h o h  n y T b , b 
o c h o b h o m  on peu ejT H ioT C H  x a p a K T e p o M  TopMOJKeHHH. B y u e T  jih  s t o  
p e 3 K o e  h n o j iH o e ,  T a x  H a 3 b iB a eM oe  « a B a p n f tH o e »  TopM OJKeHH e, K o r -  
u a  BpeM H  npH jiojK eH H H  y c h j th h  k t o p m o 3 h o h  n e a a n n  n c n n c jiH e T c n  
b 0 ,1 — 0 ,2  c e K ,  h j ih  3 t o  —  n jia B H o e  M e a a e H H o e , 3 a H a c T y io  H e n o ji-  
H oe , n pu T op M a jK H B a H H e, a a n iu e e c H  H ecK O Jibxo c e x y H a .  P a ß o T a  
T o p M 0 3 H o r o  n p H B o u a  n p n  ö u c T p o M  TopMOJKeHHH x a p a K T ep u 3 y eT C H  
U HH aM H HecK ou x a p a K T e p n cT H K o n , a  n p u  M euueH HOM  —  CTaTHHe- 
c k o h  x a p a x T e p n cT H K O H . XlH H aM H H ecK an x a p  aK T ep HCTHxa n o K a 3 b i-  
B aeT  33BHCHMOCTb H3MeHeHHH UaBJieHHH B pa3JIHHHbIX TOHKax n pH - 
B o u a  o t  BpeM eH H . C T a T n n e c K a n  x a p a K T e p n cT H K a  n o K a 3 b iB a e r  3 3 b h -  
CHMOCTb H3MeHeHHH AaBJieHHH OT BejlHHHHbl yCHJlHH, npHJIOJKeHHO- 
r o  k  T o p M 0 3 H o ft  n e a a j w  h jih  
p b in a r y  T o p M 0 3 H o r o  K paH a, . .
JIHÖO OT BejlHHHHbl X O ßa pbl- 
n a r a  hjih  n e a a j in .

ECJIH TOPM03HOH npilB O A  
n p n  s t h x  a ß y x  x p a flH H x  p e -  
jK H M ax ö y a e T  p a ß o T a T b  y a o ß -  
a e T B o p u T e a b H O , t o  n p n  B c e x  
n p oM ejK yT O H H bix  T e M n a x
BKaiOHeHHH T o p M 0 3 0 B  e r o  p a -  
6 o T a  TaKJKe 0 K a * e T C H  y a o ß -  
aeTBopH TeabH ofl.

P a ccM O T p H M  p a ß o T y  nH eB- 
M a T H H ecK oro  n p H B o a a  T op M O - 
3 0 b  a B T o n o e 3 a a  c T a ra u o M
3 H J T . A B ToM O Ö H au-TH raH H  
3 H J I - 1 3 0  h 3 H J M 3 0 B  HMe- 
kjt b  K a n ecT B e  K O M aH aH oro 
o p r a H a  n H e B M a T iia e cK o ro  
n pH B O aa  T 0 p M 0 3 0 B  k o m ö h h h - 
pOBaHHblH T0PM 03H 0H  k p a il
1 3 0 -3 5 1 4 0 1 0 ,  H 3roTO B uneM biH
3aB O aO M . 3 t O T  KD3H COCTO- 
HT H3 A ß y x  ceKUHH: BepxHHH
y n p a B A H eT  t o p m o 3 3 m h  n p n u e -  
n a , HHJKHHH —  T 0pM 033M H  
T H ra n a . C jie a H iu n n  M exaiiH 3M  
k a J K a o ü  cexu H H  H M eeT c a e a n -  
m y io  n p y jK H H y , a n a cJ ip a rM y  h 
CaB O eH H blfl KOHHHeCKHH K Aa- 
n aH . F Ip H B oa  o ß e n x  c c k u h h  
O ß ie a H H e H  H COCTOHT H3
aßyx B3aHMOUeHCTByKJlUHX 
p b in a r o B .

H a  n p u u e n a x  n  n o j iy n p n u e -  
nax, p a ß o r a i o i u H x  b  c o c T a ß e

KZ/CM

6

CM *

Qi
arQi

«Cr
Cm 2

1

a B T o n o e 3 a a  c  T n ra n a M n  3 H J 1  h H M eio iu n x  nH eBM aTHnecKHÜ npn- 
B o a  T op M 0 3 0 B , ycT aH aßa H B aeT C H  B 0 3 a y x o p a c n p e a e a H T e a b H b i f l  
K a a n a n , H 3roTO BaH eM bift M h h c k h m  a B T 0 3 3 B o a o M .

C T aT H H ecK iie xapaK TepH C TH K H  B 0 3 a y x o p a c n p e a e a H T e a H  M A 3  h 
K O M ß u H H p oB an H oro  T o p M 0 3 H o r o  K paH a 3 H J I  n p u B e a e i ib i  Ha p n c .  1.

J T a ß o p a T o p H b ie  ncnw T aH H H  h  aH aaH 3 x a p a x T e p u c T H K  n o K a 3 a a n , 
h t o  y  cep H H H oro  xoM ß H H H p oB a H H oro  T o p M 0 3 H o r o  K paH a 3 H J I  n a -  
aeH H e aaB aeH H H  B 0 3 a y x a ,  n o a a ß a e M o r o  ceK U H en n p n u e n a  b  M a- 
r n c T p a a b  n p n u e n a ,  h H a p a cT a H n e  aaB aeH H H  B 0 3 a y x a ,  n o a a ß a e M o r o  
ce K u n e n  T n ra n a  b  T op M 0 3 H b ie  K a M e p u  T H ra n a , H annH aioTCH  o a h o - 
BpeMeHHO. f la B a e H n e  b c e x u n H  n p n u e n a  n ocT en eH H O  CHHJKaeTCH 
a o  H y a n , T o r a a  x a K  a a ß a e H H e  b  ce K u n n  T n r a n a , a c a e a o B a T e a b -  
h o , n b T op M 0 3 H b ix  K a M e p a x  T n ra n a  a o c T n r a e T  b  s t o t  m o m c h t  
5 kz/cm2 h n p o a o u J K a e T  y B e a n n n B a T b c n  a a a e e  a o  C B o e r o  M a K cn M y- 
Ma (6— 7 kz/cm2).

B COOTBeTCTBHH c TOCTom 4364-48 b  M a r n c T p a a b  n p n u e n a  
n oa a eT C H  B 0 3 a y x  n o a  a a ß a eH H eM  4,8— 5,3 kz/cm2. f la ß a e H n e  b o 3-  
a y x a  b p e 3 e p ß y a p e  n p n u e n a  ß y a e r  B c e r a a  M eH b iu e, neM  b  M a rn -  
C T p a a n , c o e a n H H io iu e H  T u ra n  c n p n u e n o M . 3 t o t  n e p e n a a  a a ß a e -  
h h h  oß y ca oB A H B a eT C H  K O H CtpyK U H eö B 0 3 a y x o p a c n p e a e a H T e a H  n 
p a ß e H  a a n  B 0 3 a y x o p a c n p e a e a n T e a H  M A 3  0,1— 0,2 kz/cm2. B o 3 a y -  
x o p a c n p e a e a H T e a b  H annH aeT  n o a a ß a T b  B 0 3 a y x  H3 p e 3 e p ß y a p a  
n p n u e n a  b  T op M 0 3 H b ie  K aM epbi T o r a a ,  k o r a a  a a B u e H n e  b  c o e a n H n -  
T e a b H o n  M a r n c T p a a n  n p n u e n a  CTaHeT M eH biue, neM  a a ß a e H H e  b 
p e 3 e p ß y a p e  n p n u e n a .  B ea n n H H a  s t o h  pa3 H 0C T n  TaKJKe 3 8 b h c h t  o t  
KOHCTpyxuHH B 0 3 a y x o p a c n p e a e a n T e a H  h c o c T a ß a n e T  a a n  B 0 3 a y x o -  
p a c n p e a e a n T e a H  M A 3  0,7— 1,3 kz/cm2.

C a e a o ß a T e a b H O , H Toßbi b  T op M 0 3 H b ie  K aM epb i n p n u e n a  H a n a a  
n o c T y n a T b  c jK a T b in  B 0 3 a y x  H3 p e 3 e p ß y a p a  n p n u e n a ,  H e o ß x o a n M O  
CHH3nTb a a ß a e H H e  b M arH C T pa an  n p n u e n a  Ha B e a n n n H y  n e p e n a a a  
aaB aeH H H  M e jK a y  M a r n c T p a a b io  h p e 3 e p ß y a p o M  n p n u e n a ,  a T a x jK e  
n Ha B e a n n n H y  0,7— 0,13 kz/cm2. 3 T a  cy M M a , H a3biB aeM aH  H a- 
n a a b H o fl  nyB C T B H T eabH ocT b io  B 0 3 a y x o p a c n p e a e a n T e a H ,  K o a e ß a e a -
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P hc. 1. CTaTHnecKHe xapaKTepHCTHKH nueBMaTHnecKoro npHBoaa topmo30b aBTonoe3aa 3HJI-130:
a — CTaTHnecKHe xapaKTepHCTHKH B03AyxopacnpeÄeJiHTe^eft; 6 — CTaTHnecKHe xapaKTepHCTHKH npHBoaa
topmo30b aBTonoe3;ia: /  — naß nenne b 03S,yxa b topmo3hwx KaMepax npwijena (cepHÖHwö B03^yxopac-
npeAe^HTe^b M A 3); 2 — ÄaBJieHHe B03Ayxa b T0pMO3Hbix KaMepax npnuena (onbiTHbifl B03AyxopacnpeÄe^H- 
Te^b 3H JI); 3 — AaBAeHHe B03Ayxa b cckuhh npnuena MOAcpHH3HpoBaHHoro TopM03Horo KpaHa <Marn- 
CTpa^b npHuena), 4 — aaßaeHHe B03uyxa b cckuhh npnuena cepHfluoro TopM03Horo Kpaua (MarHCTpaJib 
npnuena); 5 — uaB^icHHe B03Äyxa b topmo3hbix KaMepax npnuena npn Hcnojib30BaHHH MojiepHH3HpoBah- 
noro TopM03Horo Kpana h onbiTHoro D03Äyxopacnpeue^HTe.TH 3HJI; 6 — uan^eHHe B03Ayxa b TODM03Hbix 
KaMepax npnuena npn Hcno^b30BannH cepuflHoro TopM03noro KpaHa h cepHÜHoro B03ÄyxopacnpeÄe^HTejiH 
M A 3; 7 — uaB^eHiie B03uyxa b cckuhh Tirana (TopM03Hbix KaMepax Tarawa) MouepHH3HpoßaHHoro 
TopMG3Horo Kpana; 8 — AaBJieHHe ß03Ayxa b cckuhh tnrana (topm o3hux KaMepax Tnrana) cepnönorü td:>-

M Q 3H o ro  K p a H a .
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16 ABTO M OÖ H JIbH an npOM blUIJieH HOCTb JVo 4, 1966 r.

ca  y  B03ÄyxopacnpeÄejiHTejiH M A 3  o t  0,8 ä o  1,5 kz/cm2. KorÄa 
ÄaßjieHHe b MarHCTpajiH ynaueT äo 0,5— 0,8 kz/cm*, AaßAeHHe b 
TopM03Hbix KaMepax npnuena AOCTHraeT CBoero MaKCHMyMa (4 ,0—  
4,5 kz/cm? ) .  TaKHM oöpa30M , npn MeuAeHHOM 3aTopMajKHBaHHH 
aBTonoe3ua, onpeueAHeMOM CTaTHiecKoft xapaKTepucTHKofl, Hapa- 
CTaHHe ÄaBueHHH B03Äyxa b top m o3 h h x  KaMepax npnuena, a cue- 
ÄOBaTeubHO, n 3aTopMa>KHBaHHe npnuena npoxoAHT co  3Ha'iHTeAb- 
hum 3ana3ÄbiBaHneM no OTHOineHHio k topm ohcchhio THraua.

B npouecce nccueuoBaHnn Ha 3aB0Äe 6u.no H3roTOB.neuo He- 
CKOJibKO onbiTHbix BapnaHTOB T0pM03Hbix hpaHOB, y KOTopux n y 
TeM H3MeHeHHH JKeCTKOCTH CAeAHIUHX H B03BpaTHbIX npy>KHH H
nueu B3anM OÄencTByiom Hx p u u a ro B  npH Boua y u a A o c b  H3MeHHTb 
CTaTHuecxne xapaKTepHCTHKH. J laöopaT opH bie nccueuoBaHUH n 
HcnbiTaHHH Ha aBTOMOÖHAHx n o K a3 a u n , hto onTHMajibHbiM hbahct- 
ch BapnaHT, y  KOToporo H apacTaH ne uaBueH nn b c e x u n n  THraua  
HauHHaeTCH T o ru a , K oru a b ceh u n n  n p n u e n a  ÄaßjieH H e y n a u o  y ju e  
Ha 0,8— 1,0 K Z/C M ?. OÄHOBpeMeHHO B03HHKA3 HeOÖXOÄHMOCTb c y -  
iuecTBeHHo H3MeHHTb xapaKTepHCTHKy B 03Ä yxopacnpeA ejinT ejiH . 
TaK  Kau npn cym ecTB yioiueH  KOHCTpyKunn B 03A yxopacnpeA eA H T e-  
ah M A 3  stoto cu eu aT b  ne yuaAOCb, Ha Mockobckom aB T03aB oue  
hm. JlH xaueBa 6ha cn poeK T n poßaH  n h3totobach hobhh B 0 3 A y x o -  
pacnpeAeAHTeub.

IlocKOJibKy, b COOTBeTCTBHH c TOCTom 4364-48, AaBjieiine b co- 
eAHHHTeAbHOH MamcTpaAH npnuena mojkct KOAeöaTbcn b npeue- 
Aax 4,8— 5,3 kz/cm?. HanaAbHan uyBCTBHTeAbHOCTb B03Ayxopacnpe- 
AeAHTeAH He MOJKeT ÖbiTb MeHbUie 0,5 kz/cm?, TaK KaK B npOTHB- 
hom CAyuae bo3mo>kho caM033TopMa>KHBaHHe npnuena b abhjkc- 
hhh. IlepenaA uaBAeHHÜ MeJKuy MarncTpaAbio npnuena h bo3- 
AyuiHbiM pe3epßyapoM npnuena hobhh B03AyxopacnpeAeAHTeAb 
3 H J 1  oöecneuHBaeT b 0,1— 0,2 kz/cm2, a HanaAbHan uyBCTBHTeAb- 
HOCTb ero cocTaBAHeT 0,6— 0,8 kz/cm?.

BTOpOH OCOÖeHHOCTblO HOBOTO B03ÄYX0paCnpeAGAHTeAH HBAHeT- 
ch ero  ycKopnioiuee AcfiCTBHe. CTaTHuecKan xapaKTepncTHKa no- 
Ka3biBaeT, hto yjKe npn naueHHH uaBAeHHH b COeAHHHTeAbHOH Ma- 
THCTpaAH ao 2,0— 2,2 kz/cm? B03AyxopacnpeAeAHTeAb cpaöaTbi- 
BaeT noAHocTbio h nouaeT b TopM03Hbie KaMepu npnuena B03Ayx 
noA MaKCHMaAbHbiM AaBAeHneM, HMeioiuHMCH b pe3epßyape npn- 
uena. TaKHM o6pa30M, npn B3aHMOAeftcTBHH MOAepHH3HpoBaHHO- 
TO TOpM03HOTO KpaHa C HOBbIM B03AyX0paCnpeAeAHTeAeM, TOpMO- 
3a npHuena BCTynaioT b ACHCTBne h noAHocTbio cpaöaTbiBaioT 
paHbiue TopM030B THraua. TaK npoTeuaeT npouecc topmojkchhh 
aBTonoe3ua npu MeuAeHHOM nAaBHOM 33TopMajKHBaHHH, onpeue-
AHeMOM CTaTHUeCKOH XapaKTepHCTHKOH.

FIoCAeÄOBaTeAbHOCTb BKAIOUeHHH T0pM030B aBTonoe3Aa H xa
paKTep npouecca H3MeHeHHH AaBAeHHH B03AyXa B COeAHHHTeAb- 
hoh MaTHCTpaAH h b TopM03Hbix KaMepax THraua h npnuena npn 
SKCTpeHHOM, pe3KOM TOpMOJKeHHH OnpeACAHIOTCH AHHaMHHeCKHMH 
xapaKTepncTHKaMH h 33bhcht ot ckopocth cpaöaTHBaHHH ynpaB- 
ahkuuhx nHeBMoannapaTOB (topmo3hoto KpaHa h B03Ayxopacnpe- 
uennTeAH), aspoAHiiaMHHecKHx cbohctb KAananoB, Tpyöonpoßo- 
Aob, BeAHHHH nepenaAOB AaBAeHHft h oöieMOB B03Ayxa, yuacT- 
Byioiunx b npouecce.

JlHHaMHKa CpaÖaTblBailHH nHeBMaTHUeCKOTO npHBOAa T0pM030B 
aBTonoe3Aa, cocT on iu ero  « 3  3btomo6hah 3H JI-130  h npnuena 
H A T I3-754E , o6opyAOBaHHbix noonepeuHO cepufiHbiMH h onuTHbi- 
mh nHeBMoannapaTaMH, ynoMHHyTbiMn Bbime, 6biAa 3anncaHa c  
noM oiubio ocuHAAorpacjia. OTMeTKa H auaua TOpMOJKeHHH uaßa- 
A acb  SAeKTpoKOHTaKTHbiM uaTUHKOM, ycTaHOBAeHHHM Ha neuaAH 
TOpM03a. H3MeHeHHe BeAHHHHbl AaBAenuH b topmo3hhx KaMepax 
KOHTpOAHpOB3AOCb npH nOMOIUH TeH30MeTpHHeCKHX AHTHHKOB, Ha- 
KAeeHHblX Ha KpblUIKH TOpM03HbIX KaMep.

H a pnc. 2 npHBeueHbi AHHaMunecKiie xapaKTephcthkh paöora 
npHBOAa aah oöohx BapnaHTOB (cepHHHoro h o n u TH o ro ) nHeBMa- 
THuecKoro npHBOAa, nocTpoeHHbie Ha ocHOBe ocunAAorpaMM. P e- 
3yAbTaTU paCUIH^pOBKH OCUHAAOrpaMM npHBeAeHbl B TaÖAHUe.

B p e M H

Phc. 2. JTuHaMHHecKiie xapaKTepHCTHKH nHeBMaTHnecKoro npHBOAa 
topmo3ob aBTonoe3ua 3H JI:

/  —  n e p e A H H e  T o p M 0 3 H b ie  K a M e p b i T a r a n a ;  2  —  3 a A n n e  T o p M 0 3 H b ie  K a M ep b i 
T H r a n a ; 3  —  n e p e A H H e  T o p M 0 3 H b ie  K a M e p b i n p n u e n a  (o n b iT H b ift  n p H B O A ); 
4  —  3 a A H H e  T o p M 0 3 H b ie  K a M e p b i n p n u e n a  (o n b iT h b i f t  n p H B O A ); 5  —  n e p e A 
HHe T o p M 0 3 H b ie  K a M e p b i n p n u e n a  (c e p H fiH b ift  n p H B O A ); 6  —  3 a A H H e  t o p m o 3 -  

H bie  K a M e p u  n p n u e n a  (c e p n f iH b i f t  n p H B O A ).
3aBHCHM0CTb Me>KAy BpeMeHeM onopajKHHBaHHH nocTOHHiioro 

OÖT>eMa H ASBAeHHeM B HeM MOJKeT ÖbiTb BblpaiKeHa (})OpMyAOH, 
npHBeAeHHoft b p a ö o T e  E . B . T e p u  h T. B . KpeÜHHHa:

t  =  2 ,5 3 2 3  • 10 - 4  _JL_ . [^2 (Ea) —  (gl)]
V-f k -\  

JI k

TAe t  ■
2,5323- IO“ 4 

V  
ß
f ■

BpeM H  onopaiK H H B aH H H  b  c e K ;  
nOCTOHHHblfl UAeH b c c k / c m ;  
on op a u iH H B a eM b iH  o ö b e M  b c m 3;
Koŝ ujiHUHeHT pacxoAa; 
npoxoAHoe ceneHHe B03AyxonpoBOAa b c m 2 ; 

^ ( e i ) ;  1)12 ( 82)  —  (jiyHKUHH, cooT B eT C T B y io iu H e  H auaA bH O M y h  k o -  
HeHHOMy AaBAeHHHM B nOAOCTH OnOpaiKHHBaHHH.

OÖT>eMbI paÖ O'IH X nOAOCTeft TO pM 03H bIX K aM ep MOJKHO npHHHTb 
nOCTOHHHbIMH, TaK  KaK O Ö ie M  H3MeHHeTCH n p n  AaBAeHH H, COOT- 
B eT C T B yioiu eM  xoA O C TO M y x o u y ,  a  Ha p a ö o n n x  A H a n a 3 0 H a x  A a s A e -  
HHH OÖT>eM OCTaeTCH nOCTOHHHblM.

S K cn ep H M eH T a A b H a u  n p o B e p n a  c  A o n y cT H M o ft  TonH O CTbio ( o iu h Ö- 
Ka co cT a B A H eT  4 — 7 % )  n o u T B e p jK A a e T  T e o p e T u n e cK H e  p a c n e T b i.

Bpenm cpaßaTbiBaHHH nHeBMaTHnecKoro npHBOAB 
TopM030B aBTonoe3Aa 3HJI*

IlpHBOA
TopM03a TflraMa TopM 03a npnuena

nepeAHHe saAHHe nepeAHwe saAHHe

CepHftHblft . . 0 ,20 0,32 0,70 0,75
OnbiTHbift . . . 0 ,20 0,32 0,50 0,55

* npHBeaeiio speMB napacTaiiHH xaBjieiiHH b Topuo3Rux KaMepax ao 
90% o t  MaKCHMyMa b c e K .

P hc. 3. n a u e H H e  uaBAeH H H  B 0 3 A y x a  b  p e 3 e p B y a p e  n p n  B b in y cK e  
B 0 3 A y x a  n e p e 3  T p y ö o n p o B O A u  p a3 A H U H oro n o n e p e u H o r o  c e n e n H a :
a  —  T e o p e T H H e c K a a  3aBH CH M OCTb; 6  —  n o  A aH H biM  S K C n ep H M eH T a ;
/  —  B 0 3 A y x o n p o B O A  BH yTpeH H H M  A H a M e T p o M  12 m m ;  2  —  B 0 3 A y x o n p o B O A  
BH yTpeH H H M  A H a M e T p o M  10 m m ;  3  —  B 0 3 A y x o n p o B O A  B H y rp e H p H M  A H a - 

M e T p o M  8  m m  ' '

Ha p n c .  3 n p H B e A e n u  K pH Bbie, B u p a iu a io iU H e  T e o p e T u u e cK H e  h 
SK cnepH M eH T aA bH bie 3 8 b h c h m o c t h  ä a h  c A y n a n  B u n y c n a  B 0 3 A y x a  
H3 n ocT O H H H oro o ö b e M a  3,5 a  n e p e 3  T p y ö o n p o B o u u  pa3A H U H bix 
n o n e p e n H u x  ceneH H H  ä a h h o h  3 m  n p n  H auaAbHOM  AaBAeHHH b o 3 -  
A y x a  b p e 3 e p ß y a p e  p a 6 c = 7 k z /c m ? .  n p o u e c c  B u n y c n a  B 03A y x a  
m ojkh o ycAOBHO p a s u e A iv b  Ha A B a nepH OAa. B TeneHHe nepB o ro
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n e p n o u a  (BpeMH t{) AaßAeH iie m h t 6 h c h b h o  n au aeT  npiiMepHO a o  
0,5  p m o , a a ieM  cn o p o c T b  H3MeHeHHH A a ß jieH M  cymecTBeHHO 
yMeHbiuaeTCH TaKHM o6 p a 3 0 M , h t o  nojiH oe  BpeMH BbinycKa B03Ay- 
xa  t b 4 — 5 p a 3  npeB bim aeT  BpeMH naueHHH uaBAeHHH a o  
0,5  Pm ax-

T aK ofl xapaK T ep  n p o u e c c a  oCjuHCHaeT t o t  cjiaKT, hto  n cn o jib - 
30BaHne on w T H oro  B 03A yxopacnpeueA H T eA H , noA H ocT bio cp a öa T b i- 
BaioLuero n p n  naueH n n  yn p aB A H ioiu ero  uaBAeHHH o t  4,8— 5,3  a o  
2 — 2 ,2  kz/cm2, b  npHBOue nHeBM0T0pM030B aB T on oe3A a no3BOAHAO 
coKpaTHTb BpeMH n oA H oro  cpaöaTbiBaHHH TopM 030B n p n u e n a  n p u  
SKCTpeHHOM TOpMOJKeHHH AO 0 ,5 — 0 ,5 5  ceK.

TaKHM o ö p a 3 0 M , BpeMH cpaöaTbiBaHHH npHBOAa T0pM 030B n p n - 
u e n o ß , a CAeAOBaTeAbHO, h  B ce ro  aB T on oe3A a m o jk h o  cym ecTBeH - 
h o  yMeHbuiHTb nyTeM npHMeHeHHH B 03A yxopacnpeucA H T eA H  c  n o - 
BblUieHHOH HaHaAbHOii UyBCTBHTeAbHOCTblO H ÖOAbIHOft HHTeHCHB- 
HOCTblO CpaöaTbiBaHHH, K0TA3 ÄAH nOAHOTO BKAIOHeHHH T0pM030B 
n p n u e n a  ncnoAb3yeTCH  nacTHHHoe (a o  0,4— 0,5 p m ax) noHHJKeHHe 
AaBAeHHH b ynpaBAHKUueft (coeuHHHTeAbHoft) M arncTpaAH  TopMO- 
30b n p n u e n a .

BblBOflbl

1. MouepHH3HpOBaHHbIH T0pM03H0H KpaH H HOBblft B03AyX0paC- 
npeA eA H teA b 3 H J I  yA yu m aioT  h cT aT unecK ne, h AHHaMHuecKne x a -

paKTepncTHKii nHeBMaTHHecKoro npHBOAa TopM 030B a B T on oe3u a . 
K poM e T o ro , AaHHbie- H3MepeHnft TeM nepaTypbi b  TopM 03H bix Ha- 
KAaAKax B cex  oce ft  aBTOnoe3Aa n p n  TopMOJKeHHHx Ha ä a h h h h x  
c n y c n a x  ropH bix u o p o r  h H3MepeHHft H 3noca HaKAaAOK b o  BpeMH 
n p o ö e ro B b ix  HcnbiTaHHÖ, npoBeueH H bix 3 3 b o a o m , yKa3biBaiOT Ha 
ö o A e e  npaBHAbHoe p acn p eu eA eH n e  CTeneHH, Harpy*eHHOCTH B cex 
TopM 030B aB T on oe3A a, neM s t o  HaÖAiOAaAocb n p n  H cnoAb30B a- 
h h h  cepHHHbix annapaTOB nueBM aTHHecKoro npHBOua.

2 . n p o ö e r o B b ie  h A aöop a T op H b ie  ncnbiTaHHH aBTonoe3AOB c  h o - 
b m m h  TopM03HbiMH annapaTaM H  noua3aAH  n x  x o p o u i y i o  p a ö o r a -  
CnOCOÖHOCTb H HaAeJKHOCTb, HTO n03B0AHA0 3aBOAy uanaT b nO A ro- 
TOBKy npoH3BOACTBa h o b m x  MOAcpHH3HpoBaHHbix TopM 03H bix a n 
napaTOB.

J I H T E P A T y P A  

1. B y x a p i i H  H . A .  T o p M 0 3 H b ie  CHCTeMbi a B T O M oön A eft. M a r n -  
TH3, 1 9 5 0 .

2 . T  e  p  u  E . B .  K  p  e ft h  n  h  T . B .  T eop H H  h p a c n e T  n H e B M a ra - 
HeCKHX CHAOBblX yC TpoftC TB . H 3 A - A H  C C C P ,  1 9 6 0 .

3 . JI io  6  y  u i k  h h  B .  B . ,  P  o  3 a  h  o  b  B .  T . P a c n e T  n H eB M a T H ie- 
c k o t o  n p u B O u a  k  T op M 0 3 a M  aBTOMOÖHAen n  aB T on oe3 A O B . T p y u b  
H A M H .  B b in . 2 0 ,  1 9 6 0 .

Y flK  6 29 .11 .0 1 2 .5 .0 01 .5

B o k o b o m  y ß O f l  3 A O C T M H H b i x  u i m h  y n p a B A a e M o r o  n o A y n p n L \ e n a

A. n. KOJinAKOB, KaHfl. TexH. HayK C. C. EPMMJIOB

a J I A C T H H H A H  uiH H a n o u  ueftcT B H eM  npn A ouceH H O ft k  H eii ö o -  
KOBOft CHAbl KaTHTCH He nO H anpaB AeH H IO  nAOCKOCTH B p a iu e -  

h h h , a  n o u  H eK O TopbiM  yrA O M , h o c h iu h m  H a3BaH H e y r A a  ö o k o b o t o  
yB O A a . BeAH HH Ha s t o t o  y r A a  3 3 b h c h t  o t  u<ecTKOCTH iu h h h  h  ö o k o -  
BOft CHAbl. JKeCTKOCTb IUHHbl x a p a K T ep H 3 yeT C H  BeAHHHHOH KOS(j>4>H- 
UHeHTa COnpOTHBAeHHH IUHHbl ÖOKOBOMy yB O A Y , a  ÖOKOBan CHAa 
MOHCeT Ö biTb BbI3BaH a UeHTpOCTpeM H TeAbHbIM  ycK op eH H eM  Ha n o -  
B o p o T e ,  n on ep eH H U M  y k a o h o m  u o p o r n  h  ö o k o b h m  B eT poM .

HaAHHne ö o k o b o t o  yBOua SAacTHHHbix u ih h  n p n  AßHiKeHHH aB- 
TOMOÖHAH Ha nOBOpOTe BbI3bIBaeT H3ÖbITOHHyiO HAH HeÄOCT3T0H- 
Hyio noßopaH H B aeM ocT b [1],

H a  H eyn p aB A H eM bift  n o A y n p n u e n  n p n  KpHBOAHHeftHOM AßHJKe- 
h h h  a B T o n o e 3 A a  ö o k o b o ö  y b o a  He b a h h c t  o T p n u a T e A b H o , a , H a o ö o -  
p o T , y A y n iu a e T  KHHeM aTHKy ÄBHJKeHHH, TaK  K au  y M eH b iu a eT  BeAH- 
HHHy CMeiueHHH K O A ec n o A y n p n u e n a  k  u e H T p y  n o ß o p o T a ,  b c a c a c t - 
BHe u e r o  H e o ö x o A H M a n  ä a h  a b h * 6 h h h  a B T o n o e 3 A a  uiH pHH a r a ö a -  
P h t h o t o  K o p n u o p a  T aK iK e yM eH biu aeT C H .

H a  ynpaB A H eM O M  n o A y n p n u e n e  npH BO A ynpaB A eH H H  KOAecaM H , 
K au  npaB H A O , BbinoA H neTC H  c  TaKHM p a cn eT O M , h t o ö h  e r o  K O A eca 
Ha n o ß o p o T e  A ßH raA H C b n o  C A e u y  3aA H H x K O A ec T n ra n a . T a x  KaK 
n o A y n p n u e n  H M eeT TaK  H a3bm aeM biH  33A H n ft C B ec, K O Topbift m o - 
>KeT ö b iT b  A 0C T3T0H H 0 öoA b iu H M , o c o ö e H H o  n p n  n e p e B 0 3 K e  AAHH- 
H O M ep H oro  r p y 3 a  (cT p oH T eA b H b ix  K OH CTpyKunft, B O u o -r a 3 o n p o B O A - 
H bix  T p y ö  h t . A -)>  t o  BHeuiHHH ra ö a p H T H a n  TOHKa n o A y n p n u e n a  
h a h  n e p e B 0 3 H M o ro  r p y 3 a  ö y u e T  o n n c b iB a T b  Ha n o ß o p o T e  T p a eK - 
TOpHIO, ÖAH3KyiO K TpaeK TO pH H  BH euiH eft raÖ apH TH OÜ  TOHKH TH ra- 
n a . B  s t o m  C A y u a e  ö o k o b o ü  y B o u  sA acT H U H bix u ih h  M ou ceT  y x y u -  
uiH T b KHHeM aTHKy n o ß o p o T a  a B T o n o e 3 A a .

PaCCMOTpHM KHHeMaTHKy ABHJKeHHH aBTOnoe3Aa C AByXOCHbIM 
ynpaBAneM biM  n oA y n p n u en o M  Ha n o ß o p o T e  npu HaAHHHH ö o k o b o t o  
yBOua SAacTHUHbix u ih h  (p n c . 1 ) .  B e c  n o A y n p n u e n a  pa3HeceM  y c -  
a o b h o  Ha ABe t o u k h :  Ha on op H o -cu en H o e ycTpoftcTBo T nrana  h b 
UeHTp TeAeiKKH n o A y n p n u e n a . B e c , OTHeceHHbift Ha Tnran, öyueT  
TaK >Ke BAHHTb, KaK H H arpy3K a B K y30Be aBTOMOÖHAH, —  AAH 
A ß y x o c H o ro  [2 ] h  a a h  T p exocH oro  [3 , 4 ] aBTOMoönAeft.

B e c ,  OTH eceH H bift Ha n o A y n p n u e n ,  ö y u e T  c o 3 A a B a T b  u eH T p oöe> K - 
H y io  cH A y  H HepuHH , H a n p a B A eH H y io  o t  u eH T p a  n o ß o p o T a ,

P u  =

^  2 
Gnv  o

g R l
R n, (1)

C n u a  HHepuHH P u  ypaBHOBeuiHBaeTCH cyMMapHoft öok ob oh  ch- 
Aoft y ,  npeACTaBAHioiucH coöoft reoMeTpHnecKyio cyMMy cha 
y \ n ‘, y l n ’ ^ 2 n< ^ 2 n ’ npHAOJKeHHblX B TOnKaX KOHTaKTa KOAeC c

onopHoft noßepxHOCTbio. 3 th chah  33bhcht ot yrAa öokoboto yBO- 
Aa KaiKAoro KOAeca h onpeueAHioTCH KaK npoH3BeucHHe Kos<})cj)H- 
UHeHTa conpoTHBAeHHH KaiKAoro KOAeca ÖOKOBOMy yßoA y  Ha Be- 
AHnHHy yrAa öokoboto yBOua.

r u e  Gn —  B e c , O TH eceH H bift Ha n o A y n p n u e n ,  b  k z ;
v0 —  cK o p o cT b  ABHHteHHH ueHTpa TeAeJKKH T nran a  b  jw/cefc; 
g  —  ycK opeH H e 3eM H oro npHTHJKeHHH b  M/ceK2-,

R t  —  p a A H y c  n o B o p o T a  u eH T p a  TeueJKKH T n ra n a  b  m;
R n —  p aA H yc n o ß o p o T a  ueHTpa TeuejKKH n o A y n p n u e n a  b  m.

P h c . 1. C x e M a  n o ß o p o T a  a ß T o n o e 3 A a  c  A B y x o c iib iM  yn p a B A n eM b iM  
n o A y n p n u e n o M  n p n  H aA H unn ö o k o b o t o  yB O A a S A acT H nH bix u ih h .

B  n p e A e u a x  a h h c h h o h  3 3 b h c h m o c t h  ö o k o b o h  c h a h  o t  y r a a  ö o -  
k o b o t o  yB O A a h n p n  OAHHaKOBOft oniH H O BK e B c e x  K O A ec m o jk h o  
npHHHTb, HTO KOS(j>4)HUHeHTbI COnpOTHBAeHHH KOAeC ÖOKOBOMy
y B o u y  paB H bi M e>K uy c o ö o f t ,  a  KostjujiHUHeHT conpoT H B A eH H H  ö o -  
KOBOMy y B o u y  TeAeiKKH n o A y n p n u e n a  p a ß e H  cy M M e KostjuJiHUHeH- 
TOB conpoT H B A eH H H  ÖOKOBOMy y B O A y  BC ex KOAeC.

C y M M a p H a n  ÖOKOBan c h a b  y ,  Kostfn^HUHeHT conpoT H B A eH H H  ö o -  
KOBOMy y B O A y  K s n TeAejKKH n o A y n p n u e n a  h  y r o A  ö o k o b o t o  y ß o -  

A a  8 n TeAeiKKH n o A y n p n u e n a  h 3 x o a h t c h  b  cooTH O uieH H H

y = K z  8 « .  ( 2 )

3 3aK. 517
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C npoehT H pyeM  B ce ciiam  Ha n p o u o n b H y io  h n on ep eu H yio  o c h  n o - 
n y n p n u e n a  11 B03bMeM cyM M y MOMeHTOB oT iiociiT enbH o to h k h  N  
(p a c . I ) :

P u  sin (cp2 3  +  o„) —  ö« sin <p2 3  -| G n f  cos  tp2 3  —  S t =  0;

P u cos  (<p23 B„) —  Afj 8„  cos <f2 3  —  G n f  sin tp2 3  —  S 2 —  0;

ln
^ P u LOS (923 H ' 'Jn) ' K ,

ln

2
COS 923 ■

ln
—  G n f  2  s ' n ?23 ■— S 2 i n  +  \

(3)

rAe q)23 —  npHBeAeHHbift (cpeuHHÜ) y r o n  n o ß o p o T a  ynpaBAHeM bix  
K ojiec TenejKKH n o n y n p n u e n a  b e p a d ;  

f  —  K03(J)(j)HUHeHT COnpOTHBJieHHH K3HeHHK);
S t  —  cn na t h t h , npHjiojKeHHaa k cuenHOM y iukb oph io  n o n y -  

n p n u e n a  h H anpaßneH H an n ap an n en b H o e ro  n p o -
AOAbHOH OCH, B K e ;

S 2 —  öoKOBan cn n a , npHnojueH H an k cuenHOM y iukboph io  
n o n y n p n u e n a  h H anpaBneH Han nepneHAHKyjrapHo ero  
npoAOJibHoft o c h , b k z ;

L n —  6 a 3 a n o n yn p H u en a  b m ;
l n —  6 a 3 a  TenejKKH n o n y n p n u e n a  b m .

Y rjib i ö o k o b o t o  yBOAa o ö h h h o  HeBenHKH, nosTOM y m o jkh o  n p n - 
HHTb: t g ö n =  ö n ; s i n 6 n =  ö n ; c o s ö n =  l .  T a n o e  A on ym eH n e npn  
y r jie  ö o k o b o t o  yBOAa ö n =  10’  AaeT  ouiHÖKy: a a h  s in  ö „  11 c o s ö „  
0 ,5 % , A M  t g ö n  1 % .

C  yneTOM npHHHToro Aonym eH H H  m o jkh o  3anncaTb

cos  (tp2 3  - f-  Bn) — cos tf23 —  sin tp23; 
sin (<p2 3  +  8 „ )  =  sin 9 , 3  - f  B„ cos  <p23.

F lo c j i e  c o B M e c T H o r o  pem eH H H  ypaB H eH H H  oTH O CH TenbH o 6 „

P u COS 923 — O n/ s in tP23
P „ s i n  9 23 +  ATj c o s 9 23

(4)

(5)

O cta jIbH bie  BejlHHHHbl OnpeAeAHIOTCH:

* . « j /

OA2 =  Ri

O A 2 - f  f X  —  ) ; y T =  S ,  sin 7  —  S 2 cos 7 ;

Ln-f- ^ —  X  ) ; P j — Sj cos 7—[— sin 7 ,

(6)

HHTb BAHHHHe UeHTpOÖeJKHblX CHA Ha nOBOpOTe, npHÖOp CÖaAaHCH- 
pOBaH OTHOCHTeAbHO BepTHKaAbHOH OCH KpOHlHTeÜHa 1 C nOMOIHblO 
npoTHBOBeca 4.

JIa h  conocTaßAeiiH H  Be
AHHHHbl ÖOKOBOTO yBOAa 
TeAe>KKH noA yn pH uen a H3- 
MepHAHCb TaK>Ke yrAbi öo- 
KOBoro yBOAa nepeAHeü  
o ch  Tnrana h TenejKKH t h -  
ran a .

BepTHKaAbHan o cb  
KpoHmTeÜHa 1 n p n öop os  
öbiAa pacnoAOJKeHa: n ep 
Boro —  b ueHTpe nepeA
Hero MocTa THrana, BTopo- 
ro —  b ueHTpe TenejKKH 
Tnrana h TpeTbero —  b 
ueHTpe TenejKKH noAynpH
uena. TaKHM 0Öpa30M, H3- 
M epnA H C b npH B eA eH H bie 
y rn u  ö o k o b o t o  yB ona ne-

P h c . 2 . CxeMa npnöopa a a h  H3Mepe- 
hhh ö o k o b o to  yBOAa snacTiinHbix  

u i h h :
1 —■ KpoHiiiTGÜH; 2  —  pbinar KpenjieHim 
KOJieca; 3  —  noTemiHOMeTpHHecKHfi naT- 

hhk ynPH-1; 4  — npoTHBOBec.

peAHen och  Tnrana, a TaKJKe TeneiKeK THrana h noAynpHuena.
PacnpeneneHiie Beca no o c h m  aBTonoe3Aa CAeAyiomee:

nepexHiift moct THrana b k z .......................................................  3630
TeJie*Ka THrana b k z .....................................................................  9130
TeaemKa nojiynpmiena b k ! ....................................................... 9100
Oömiift Bec b k ! .....................................................................................  21860

IT3MepeHHH npOBOAHAHCb Ha MepHoü nnoiuaAKe c öeTOHHbiM no
KpbiTHeM, yKAOH k o to p o h  ne npeßbimaA 0 ,5 % . yrnbi ö o k o b o to  
yBOAa onpeneAHAHCb Ha MHHHMaAbHOM paAnyce noßopoTa THra
na, t .  e. npn noßepHyTbix a o  ynopa ero ynpaBAHeMbix KOAecax, 
nro cooTBeTCTBOBaAO paAHycy noßopoTa R t = 9  m . Koneca nony- 
npnuena «JwKCHpoBanHCb c noMombio CTOnopa b nOAOJKeHHH, co- 
OTBeTCTByioiueM ycAOBHio SKcnepHMeHTa: npn HeynpaBAHeMbix k o -  
Aecax noAynpnuena —  b cpeAHeM nOAOJKeHHH, npn ynpaBAHeMbix 
Konecax —  b noßepHyTOM nonojueHiin Ha yron, cooTBeTCTByiou;HH 
AaHHOMy pannycy noßopoTa.

S„ ipad

Rt-0m
Sn i

/
S n /

/ O. Xf

t

/ □ y

Y d */  St

'?  Am
j

/ 0 0 \ 5
ß

R „ m

10

rAe O A  —  AAHHa nepneH A H K ynnpa, onyiueH HO ro 1 1 3  ueHTpa noßo- 
poTa Ha npoAOAbHyio o cb  n o A y n p n u e n a , b m ;

X  —  paccTOHHHe o t  3aAHeü o c h  noA ynpnuena a o  ocHOBa- 
h h h nepneHAHKyAHpa O A  b m ;

—  öoKOBan CHAa Ha ceAeAbHbiü M6xaHH3M THrana b k z ;
P t  —  npoAO AbHan c u n a  Ha ceAenbHbiü MexaHH3M Tnrana  

b k z ;
y  —  yron CKnanbiBaHHH aBTonoe3Aa, t . e. yron MejKuy 

npoAonbHbiMH o c h m h  Tnrana h  noAynpnuena b  nnaHe, 
b  epad.

C n n a  y t  Bbi3biBaeT AonoAHHTenbHbiü ö o k o b o h  y b o a  3aAHHx k o -  
nec Tnrana, a cnna P t  yßenHHHBaeT KacaTenbHyio cnny conpo- 
THBneHHH Ha BeAymHx Konecax. HanpaßneHHe ch a  h P t  npn 
nonojKHTenbuoM h x  3HaneHHH cooTBeTCTByeT pnc. 1.

H c n o A b 3 y n  n o n y n e H H b ie  (jjo p M y n b i, n p o ii3 B e n H  p a c n e T  T eop eT H - 
neCKOH 33BHCHMOCTH BeAHHHH Ö n H Rn OT CKOpOCTH ÄBHJKeHHH ÄAH 
y n p a B A n e M o r o  n o n y n p n u e n a .

n p n  pa cn eT e  npHHHTo: L „ = 6 , 4  m ; / n =  l ,4  m ; G n =  10 t ;  f = 0 ,0 2 ; 
R t = 9  m. BenunHHa B3HTa paBHOH 4 4 0  K z/zpad  (n o  AaHHbiM 
BKcnepHMeHTOB c  TnranoM  Y p a n -3 7 5  n p u  H arpy3K e b Ky30Be 4  t  
h AaBneHHH B 03A yxa b m nH ax 14.00— 20 3  kz/cm 2) .

JXjih SKcnepHMeHTanbHoü npoßepKH 3 3 bh c h m o c t h  yrna ö o k o b o t o  
yBOAa ö n TenejKKH nonynpHuena o t  ck o p o c t h  a bh jk c h h h  aBTono- 
e3Aa öbin npHMeneH cneunaAbHO CKOHCTpynpoBaHHbiH npuöop TH
na «nnToe» Koneco (pnc. 2 ). y ron  noßopoTa s t o t o  Koneca o t h o - 
CHTeAbHO BepTHKaAbHOH OCH KpOHHITeÜHa 1 H3MepHACH C nOMOIUblO
TonHoro noTeHUHOMeTpHnecKoro AaTHHKa ynP H -1. M t o ö h  h ck äio -

10 15 20 V, km /4

P h c . 3. TpaijiHK 3 3 bh ch m o cth  yrnoB ö o k o b o to  yBOAa anacTHHHbix 
muH TenejKKH AßyxocHoro nonynpHuena h paunyca noßopoTa no- 

nynpnuena o t  c k o p o c th  a b h jk c h h h :
1 —  KOJieca n o jiy n p H ite n a  ynpaBJiaeiM bie H eB eÄ ym n e  npH «aaBJieHiin b o 3 - 
a y x a  b  niH H ax 0,5 tcelcM 2-, 2  —  t o  * e ,  n p n  ÄaBJieHHH B 0 3A yxa  1 Ke/CM2; 
3  —  t o  x ce , npH B 0 3A yx a  2 k2/cm 2;  4  —  t o  * e ,  npw  ÄaBJieHHH
B 03A yxa  3 KejcM2;  5  —  KOJieca n o jiy n p H i^ en a  yn pa B J ia eM b ie  B e^yiU H e n p n  
aaBJieH H « B 0 3 a y x a  b lUHHax 3 K efcM 2;  6 —  KOJieca n o jiy n p H u e n a  n e y n p a B - 

j ia eM b ie  H e B e a y m n e  n p n  aaß/ieH H H  B 0 3 a y x a  b  uiH H ax 3 ksIcm 2

Hyneßbie a h h h h  3HaneHHÜ yrnoB ö o k o b o to  ysona Ha o c u h a a o -  
rpaMMe 3anHCbiBanHCb npn Manoü c k o p o c th  ÄBHJKeHHH (1 —  
2 k m / h ) .  MaKCHManbHan CKopocTb abhjkbhhh He npeBbimana 
20 K M /H , HTO AHMHTHp0B3A0Cb He OnaCHOCTbK) OnpOKHAblBaHHH, a 
HeAOCTaTonHOCTbio m o ih h o cth  ABuraTeAH Tnrana H3-3a yBennneH- 
Horo conpoTHBneHHH AßHJKeHHio npn KaneHHH Konec c öonbWHM 
ÖOKOBbIM yBOAOM.

Pe3ynbTaTbi SKcnepHMeHTOB npHBeueHbi Ha rpat})HKe (pnc. 3 ). 
HaHÖOAbmne yrnbi Öo k o b o t o  yBona nonynanHCb npn ynpaBAHe
Mbix Konecax nonynpHuena, Tau KaK b s t o m  cnynae paunyc noßo- 
poTa ueHTpa TenejKKH nonynpHuena öoHbiue, cneAOBaTenbHO, öonb- 
iue h BennnnHa ueHTpoöejKHOü c h a h . BunioneHHe npHBOAa k  Be- 
AyiUHM KonecaM nonynpHuena He3HanHTenbHo yMeHbmano yron 
öoKOBoro yBOAa; npnneM KHHeMaTHnecKoe paccornacoBHHHe npn- 
BOAa k  BenyiUHM KonecaM nonynpHuena BbinonHeHO c oTCTaßa- 
HiieM Ha 4,5% , nosTOMy Koneca noAynpnuena c03AaßanH TopM03-
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h o h  MOMeHT. C  yMeHbiueHHeM AaßneHHH B 03A yxa  b  niHHax y r o n  
6oKOBoro y B o ^ a  3HanHTenbHo B 03 p a cT a er.

BjiH3Koe coB na^eH H e yrjiOB ö o k o b o t o  y B o u a , onpeA eneH H oe Teo-  
peTHHeCKHM (cnjIOIUHbie AHHHH) II 3KCnepHMeHTajTbHbIM (u iT p n xo -  
Bbie a h h h h ) nyTBMH, no3BOJineT cA ejiaTb b u b o a , h to  napaM eTpbi 
n oßopoT a aB T on oe3A a c ynpaßnneM biM H  KOJiecaMn n o n yn p n u en a  
m o ik h o  onpeAeJiHTb n o  tjiopM ynaM  (5 )  H ( 6 ) .

Y rjibi ö o k o b o t o  yBOAa sn a cT iin H u x  uihh yn paB nneM oro n o n y -  
npHnena H3MepnnHCb np n  noBepHyTbix h 3a<j)HKciipoBaHHbix k o - 
jie c a x , Tor.na KaK a a h  H an öo n ee  p au n oH an bH oro THna npiiBO.ua, 
y n p a B jin io m ero  KOJiecaMn n o n y n p n u e n a  b tjiyHKUHH y rjia  CKjiaAbi- 
BaHHn aB T on oe3A a l[5], c  yBennneHHeM y r n a  ö o k o b o to  yB on a  yMeHb- 
inaeTcn y r o n  CKnaAUBaHHn aB T on oe3u a n cooTBeTCTBeHHO yMeHb- 
uiaeTCH npHBeAeHHbift y r o n  n o ß o p o T a  K onec n o n y n p H u en a  Ha Be
nHHHHy, 3aB H cnm yio o t  y r jio ß o r o  nepenaTOHH oro OTHOineHHH n p n -

BOAa ynpaBAeHHH KonecaM H  i =  — (i  —  yrnoBO e nepeuaTOHHoe
9 2 3

OTHOuieHHe npHBOAa ynpaBAeHHH KOAecaMii n o A y n p n n e n a ).
n p n  ( = 1 ,  “Y = (p23, t . e . npHBeABHHbift y r o n  n o ß o p o T a  KOAec n o -  

n y n p u u e n a  yMeHbiuaeTCH Ha BenHHHHy yrA a CKnaAbiBaHHH. n o sT O -  
My n p n po cT  y r n a  ö o k o b o t o  yBOAa nponcxoA H T c  OAHOBpeMeHHbiM 
yMeHbiueHHeM y rn a  (P2 3 .

Ilp o B ep K a  n o K a 3 a n a , h t o  33BHCHM0CTb M eiKAy yMeHbiueHHeM y r -  
na <p2 3 h yBenHHeHHeM y r n a  ö „  ÖAH3Ka k AHHeftHOÖ h b cpenHeM  
yMeHbiueHne y r n a  tp23 paBHo yBenHHeHHio y rn a  ö n . C  yneTOM s t o -  
ro b tjiopM yny (6 )  BMecTO BenHHHHbi ((p23 +  ö n ) Hy>KHo noACTaB-

( _ i _  MA H T b  ( 9 2 3  +  —  ) -

Su cn ep H M eH f ö u n  npoBeAeH  npn (JiHKCHpoßaHHbix K o n ecax  n o -  
A y n p n u e n a , TaK KaK o n p e A e n e n n e  y r n a  ö o k o b o t o  yB o u a  npn n e - 
peMeHHOM y r n e  n o ß o p o T a  K onec npeACTaBAHeT TpyAHOCTb h ho 
MOJKeT öbiTb BbinoAHeHO c  noMOin,bio cn euna A bH oro  n p n ö o p a  THna 
«n n T o e »  K oneco.

OueHHM BAHHHHe öoK O Boro yBOAa K onec Tnrana Ha AßHHteHHe 
n o A y n p n u e n a . C  B03pacT3HHeM  c k o p o c t h  äbh jk c h h h  yBenHHHBaeT- 
ch  ö o k o b o h  yBOA u ih h  TH raua, BcneACTBHe n ero  ueHTp n o ß o p oT a  
CMemaeTCH b CTopoHy nepeAHefl o c h . H a  HeynpaBAHeMbift n o u y -  
n p u u e n  s t o  He b a h u c t ; raöapH TH uft K opu nop  h BeAHHHHa CMeiue- 
h hh  TpaeKTopHH AßHJKeHHH K onec n o n y n p n u e n a  OTHOCHTenbHo T p a-  
eKTOpHH ABHiKeHHH K onec Tn rana ocTaiOTCH Te Hte. ä a h  n o n y n p n -  
u e n a c ynpaBAaeM biM ii KonecaM H CMeiueHHe ueirrpa n o ßo p o T a  Bne- 
p e n  BcneACTBHe ö o k o b o t o  yBOAa K onec Tn rana Ha BeniiHHHy a  p a n - 
HOueHHO yßenHHeHHio npnB eAeH iioro y r n a  n o ß o p o T a  ynpaBAneM bix

a
K onec n o n yn p H u en a  Ha BenHHHHy i|i, rn e  tg  <{1 =  .

A y
T o rA a  b  tjiopM yne (6 ) B bipauteniie  b CKOÖKax a o a jk i io  öbiTb 

npeACTaßneHO b BHAe ^ <p23 +  - f - . BenHHHHbi a  a a h  T pex-

o cho to  Tn rana m o jk h o  onpeneAH Tb H3 paöoTbi [3],
BeAHHHHa n p u  M anbix p a A H y ca x  n o ß o p o T a  conocTaBH M a c  

y rnoM  6 ,, ,  nosTOM y, npHHHMan i|) =  ö „ ,  m o>kho CHHTaTb, h t o  Ha 
rpatjiHKe (p n c . 3) OTAonreHbi peanbH bie 3HaneHHH BenHHHHbi R n.

K aK  bh ahm , c  H3MeHeHneM c k o p o c th  o t  0  a o  2 0  k m / h  npn mh- 
liiiM anbiioM  p a A iiy c e  no B op oT a BeTHHHHa R n H3MeHHnacb noHTH 
Ha 1 m ;  npHHeM BHeuiHHH raöapH TH an TOHKa n on yn p H u en a ne p e-  
M ecTHnacb b Ty uce CTopoHy Ha e m e  öon b in y io  BenHHHHy. B  o n p e -  
AeneHHbix ycnoBH H x s t o  m o jk c t  npHBecTH k aßapHflHoft o ö c T a -  
HOBKe (np aßbifl noB op oT  h BCTpeHHbiö T p aH cn op T ).

BenHHHHy R n m o>kho yMeHbuiHTb 3a cneT yBeuHHeiiHH y r n o ß o r o  
nepeAaTOHHoro OTHOineniiH npHBOAa ynpaBAeHHH KonecaM H n o n y -

npim ena. ä a h  Bbiöopa onTHManbHbix 3HaHeHiifl yrnoB oro nepena- 
t o h h o t o  OTHOineHHH npiiBona ynpaBAeHHH KonecaMH h h a o  3HaTb 
öoKOByio snacTHHiiocTb u ih h  11 BenHHHHy H auöonee nacTo BCTpe- 
HaioiuHxcH npn sKcnnyaTauHH ueHTpocTpeMHTenbHbix ycuopeHiifl 
Ha noßopoTe.

AHanH3 noKa3HBaeT, h t o  öonbuiHHCTBo BOAHTeneft aBTOMOönneö 
coBepinaeT noBopoT c  tb k i im  pacneTOM, h t o ö u  ueHTpocTpeMHTenb- 
Hoe ycKopeHHe He npeßbiinano 0,3 g. ä a h  aBTonoe3AOB o h o  öyueT 
HecKonbKo MeHbuie, nosTOMy, npHHHB ueHTpocTpeMHTenbHoe ycKo- 
peHHe 0,2 g ,  npoBeneM pacneT HeoöxoAHMofl KoppeKTHpoBKH y rn o - 
b o t o  nepenaTOHHoro OTHOineHHH npnBOAa ynpaBAeHHH KonecaMH.

K o st ju jiH U H e H T  conpoTHBAeHHH SAaCTHHHblX UIHH ÖOKOBOMy yBO
A y B03bMeM 440 Kz/zpad  h H arpy3K y Ha K oneca n o n y n p H u e n a  10 t ,  
t .  e. TaK , KaK s t o  öbino npiiHHTo npn pacneT e rpatjiHKa (p n c . 3 ). 
U eH TpoöeutH aH  cn n a  nuepuHH h  y ro n  ö o k o b o t o  y B ou a  ö y u y T  c o -  
OTBeTCTBeHHO paBHbi 2000 k z  h  4,55°. C K oppeK TiipoB aiiH oe y r n o ß o e  
nepeuaTOHHoe OTHOuieHHe a a h  ^ = ^ 2 3 = 3 0 °  cocTaBAHeT 1,15.

C yBennneiiHeM p a n n y c a  n o ß o p o T a  BAHHHHe y r n a  iji yM eiib- 
inaeTCH, h o  BMecTe c  TeM yMeHbinaiOTCH h  yrnbi y  h  cp23, a  oöiuan  
BeAHHHHa KoppeKTHpoBKH, KaK noK a3bißaeT pacneT , H3MeHneTCH 
He3HanHTenbHO.

OÖbIHHO npHHHTO CHHTaTb, HTO y T A b l ÖOKOBOTO yBOAa SAaCTHH
HblX u ih h  rpy30Bbix aBTOMoÖHneft HeßeniiKH h  npu pacneTe pyne- 
Bbix TpaneuHÖ o h h  He ynuTbißaioTCH. OAHaKo sKcnepHMeHTanbiian 
npoBepna noKa3bmaeT, h t o  y r n u  ö o k o b o t o  yBOAa oiuyTHMbi h  a a h  
UIHH rpy30BbIX aBTOMOÖHAeö (c  OTHOCHTeAbHO IIH3KHM AaBneHHeM 
h uiHpOKHM npotjinneM ). 3 t o  HeoöxoAHMo ynHTbiBaTb npn pacneTe 
pyneBbix TpanepHfl ynpaBAneMbix nonynpHuenoB, u ih h u  k o t o p h x  
paöoT aioT  c  öonbiueft Harpy3Kofl, neM u ih h u  ynpaBAneMbix Konec 
aBTOMOÖHAeö, a T a n x e  npn ycTaHOBKe Ha Koneca iu h h  HeBbicoKo- 
ro  AaßneHHH. nosTOM y cneAyeT BunoniiHTb iu i i h u  t s k h m  o ö p a - 
3 0 M, h t o ö u  oöecnenuTb paBHOMepHoe pacnpeAeneHne ö o k o b u x  pe- 
aKuiiö MejKAy npaBbiMH h neBUMii KonecaMH i[6], h a h  oöecnenHTb 
HaHMeHbinee conpoTHBneHHe KaneHHio, h t o  no3BOAHT yMeHbuiHTb 
II3HOC UIHH.
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k lc c A e A O B a H M e  H a n p sD K e m -io ro  c o c t o s ih m b  p a M b i

n p m j e n a  H M 3 A Ü - 5 2 0 8

b . n. K o n p Q B

H e/IHÖHHCHM H nO JIH TeX H H H eCK H H  M H C TH TyT

M C C Ä E Ä O B A H H H  H a n p H *e H H oro  c o c t o h h h h  paMbi n p n u en a  
MM3Än-5208 rpy3onoA 'beM H ocTbio 40 t  n p n cTaTHuecKOM 

uencTBHH Harpy3KH n o K a 3 a jm  [1], u t o  paM a HMeeT BbicoKyro juecT- 
KOCTb npn KpyueHHH. E b in o  cu eu aH o npeunoAOJKeHHe, u t o  npn  
ÄBHJKeHHH n p n u e n a  no  A o p o ra M , HMeioiuHM cpaBHurejibHO He- 
6ojibuine HepoBHocTH, b o 3 m o jk h o  noHBjieHHe b  paM e b m c o k h x  H a
npHJKeHHH CTecHeHHoro K pyueH na, KOTopwe h ö y u y T  on peueunT b  
npouHOCTb paMbi. K p o M e T o ro , oTM euajincb öo jib u ioe  BAHHHHe H a
cTHAa paMbi Ha pa cn p e u eu eH n e HanpHJKeHHH b  SA eM eurax paMbi 
npu ÄeÜCTBHH CHMMeTpHUHOH H KOCOCHMMeTpHHHOH CTaTHUeCKOH 
Harpy3KH h  3aBbiuieHHan ii3 m 6 H a n  npouHOCTb AOHJKepoiiOB h n o -  
nepeuuH.

Ä j i h  H aK on jieH H n  CBeueHHH o nanpH JK eH H ocT H  p a M b i n p n u e n a  b 
S K cn jiyaT auH O H H bix  y c j io B H n x , n p o B e p u n  b m b o a o b ,  cu e jia H H b ix  Ha 
OCHOBaHHH CTaTHUeCKHX HCCJieAOBaHHH, H pa3paÖ O TK H  peK OM eH - 
u a u n ft  n o  co B e p in e u cT B O B a H H io  K O H CTpyK unn p a M b i 6biJiH n p o B e -  
ÄeHbi u op oJ K H b ie  T en 3 0 M eT p H u ecK H e H ccjieu oB aH H H  H a n p n iK eH H oro  
c o c t o h h h h  p a M b i n p n u e n a .

T eH 30M eT p H u ecK H e HCCJieuoBaHHH n p o B O A H jm cb  Ha A o p o r a x  c 
pa3JIHUHbIM COCTOHHHeM AOPOJKHOTO nOKpblTHH: ÖeTOHHOe u i o c c e  
y u o B jie T B o p n T e j ib H o r o  K a u e cT B a , p a 3 Ö H T oe  öeT O H H oe u i o c c e ,  rp y H - 
TOBan u o p o r a .  K p o M e  t o t o , H an pn sieH H O C T b p a M b i o n p e u e j i n j i a c b  
b o  BpeMH n e p e e 3 Ä a  K iOBeTa.

HanpnuieHHOCTb paMbi oueHHBajiacb no MaKCHMajibHbiM Hanpn- 
JKeHHHM, H3MepeHHbIM Ha K3JKA0M H3 yUaCTKOB ÄOpOrH AAHHOH 
100 M.

T a u  K a u  6biJia n o c T a ß jie H a  3 a u a u a  on peA eA eH H H  HanpnJKeHHOCTH 
sjieM eH TO B p a M b i n p n u e n a  b  3K cn jiyaT au H O H H b ix  y c jio B H n x , t o  B ce  
HCCJieAOBaHHH npOBOAHAHCb n p n  ÄBHJKeHHH aB T O nO e3A a c  » o p -  
MaÄbHOH AAH AaHHOH AOPOTH SKCnuyaTaUHOHHOH CKOpOCTblO, KO- 
r o p a n  o n p e Ä e u H A a c b  cocT O H H ueM  ä o p o t h .

HccueÄOBaHHH c  3apaHee 3aAaHHOH ckopocT bio, nOCTOHHHOH a a h  
Bcex yuacTKOB A oporu , He npoBOAHÄHCb, Tau Kau H3BecTHO, u t o  c 
yßeAHueHHeM c k o p o c t h  a b h jk 6h h h  HanpHJKeHHH b  paMe B03pac- 
TaioT, oco6eHHO Ha nuoxHx AOporax [2],

B o  BpeM H  H ccueA O B aH H H  n o A e 3 H a n  H a rp y 3 K a  Ha n p n u e n e  c o -  
CTaBÄHua 40 t .  O H a  n p e u cT a B A H A a  c o ö o h  öaA JiacT H bift r p y 3 h  c o -  
OTBeTCTBOBaua H a rp y jK eH H io  n p n u e n a  b o  BpeMH K O H TpoA bH bix h 
AA H TeAbH bix H cnbiTaH H Ü  n p H u e n o B  Ha cooT B eT C T B n e h x  T O C T y .

rip n H U H n  p a 3 M eiu eH H n  TeH 30AaTU H K0B Ha p a M e  6biA noA poÖ H O  
pa ccM O T p eH  b  p a ö o T e  [1]. B o  BpeM H H acT O H iu n x  H ccu eu oB aH H Ü  6bi- 
n o  yM eH biueH O  K O A H uecT B o a h t u h k o b  n o  cp a B n eH H io  c o  CTaTH ue- 
ck h m h  HCCAeAOBaHHHMH Ha n o n k a x  AOHJKepoHOB h  n o n e p e u H H  
( I — I V ) ,  o ß p a iu e H H b ix  k  H a cT H u y  p a M b i, T a u  KaK C T a T n u ecK n e  h c -  
cueAOBaHH H  n o K a 3 a u H , u t o  h x  H anpnJK eH H pCTb H e3H auH TenbH aH  
H 3-3a BAHHHHH H aCTHAa. C x e M a  paenOAOJKeHHH a b t u h k o b  npH B e- 
AeH a Ha p n c .  1.

H3MepHTeAbHan annapaTypa, cocTOHiuan H3 TeH3oycHAHTeAH 
TA 5, ocuHAAorpa<j)a K 4-21, npeo6pa30BaTeAH TOka nn-120 (cxe
Ma H A M H ), HaxoÄHAacb b o  BpeMH HCcneAOBaHHH Ha aBTOMoön- 
Ae-THraue. OcuHAAorpacj) h  ycHAHTeAb 3aKpenAHAHCb c noMombio 
cneunaAbHbix 3MopTH3aTopOB.

B ßoAbuiHHCTBe cuyuaeB  b o  BpeMH TeH30MeTpnuecKHX uopoJK- 
HblX HCCAeAOBaHHH aBTOMOÖHAbHHX paM  HX npOUHOCTb oueHHBaeT- 
c h  conocTaBAeH neM  HanpHJKeHHH, onpeAeAeH H bix Ha o c h o b 3 h h h  
noK33aHHH a h t u h k o b  c npeueAOM  TeuyuecTH M aT epnaua paMbi. 
n p n  3t o m  cyM M apHbie HopMaAbHbie HanpHJKeHHH, onpeueAHeM bie  
AäTUHKaMH, He paCKAHÄblBaiOTCH Ha HX KOMnOHeHTbl (HanpHJKe
HHH H3THÖa h CTecHeHHoro K pyueH H n), a npHHHMaiOTCH 3a H anpn- 
jKenHH H3rHÖa. Äauee, b  c o o t b 6t c t b h h  c  noAyueHHbiMH sK cnepn- 
MeHTaAbHbiM nyTeM HanpHuceHHHMH A aercH  3akAK>ueHHe o H eo6- 
XOAHMOCTH H3MeHeHHH (HAH COXpaHeHHH 6 e 3  H3MeHeHHH) TOAbKO 
MOMeHTa COnpOTHBAeHHH H 3 m 6 y  ÖaAOK paMbi, XOTH B03MOJKHbI 
CAyuan, K orAa cyM M apHbie HanpHJKeHHH, noAyueHHbie sK cnep n- 
MeHTaAbHbiM nyTeM , onpeAeAHioTCH b  o c h o b h o m  HanpHJKeHHHMH 
CTecHeHHoro KpyueHHH.

Ä a c T o  n p n  3 K cn epH M eH T aA bH bix  HCCAeAOBaHHHx KoacjuJiHUHeHT 
3 a n a c a  Ha A H H aM H u ecK yio n a r p y 3 k y  on p e u e A n e T C H  T a u :

Qd
K = ~ ,

° c m

TAe 0 c m  —  HanpHJKeHHH b  p a M e  npn CTaTnuecK O M  a c h c t b h h  ch m - 
M eTpnuHOH  H arpy3K H ; 

a g  —  cy M M a p H b ie  HanpHJKeHHH n p n  AH H aM uuecK O M  a c h c t -  
BHH H arpy3K H  (CHMMeTpHUHOH H KOCOCHMMeTpHHHOH).

T a K o ft  MeTOA oueH K H  h c x o a h t  H3 npeunoA O JK eH H H , u t o  b  3A e- 
M eH T ax p a M b i A eftcT B yiO T  TO AbK o H3rHÖHbie H anpnH ieH H H . B A eft- 
CTBHTeAbHOCTH B 3A eM eH T 3X  p a M  HMeiOTCH H HanpHJKeHHH CTeC- 
HeHHOTO K pyueH H H , KOTO pbie M O ryT Ö biTb COH3MepHMbI n o  BeAHUH- 
He C H3TH6HHMH HanpHJKeHHHMH H R a m e  npeBOCXO AH Tb HX.

Bo H 36ejK aH H e o i u h 6o k  b  on peA eA eH H H  H a n p n iK e H H o ro  c o c t o h 
h h h  p a M b i HeOÖXOAHMO HanpHJKeHHH H 3M epH Tb TaKHM O Ö pa30M , 
UTOÖbl MOJKHO ÖblAO C yM M apH bie HanpHJKeHHH pa3AOJKHTb Ha HX 
KOM noHeHTbi. 3 a T e M  no BbiAeAeH HbiM  HanpnJKeHHHM H 3 rn 6 a  h 
C T ecH eH H oro KpyueH H H  (HanpHJKeHHH pacTHJKeHHH h  H 3 rn 6 a  b  n u o -  
CKOCTH p a M b i OÖblUHO He3H3UHTeAbHbI nO BeAHUHHe H HX He yUH- 
TblBaiOT [1]) MOJKHO C A eA aT b 33KAIOUeHHe O HeOÖXOAHMOCTH H3M e- 
HeHHH HAH H3Th6hOH npOUHOCTH p a M b i HAH KOHCTpyKUHH y3A O B  p a 
Mbi, K OTOpbie B OCHOBHOM O npeAeA H IO T BeAHUHHy HanpHJKeHHH 
C T ecH eH H oro K pyueH HH n p n  n p o u n x  p a B H b ix  y c a o b h h x .

B H acTO H uieft p a 6o T e  b  k h ik a o m  n on ep eu H O M  ceueH H H  öan K H  H a- 
K A eH B aA ocb  He M eH ee A ß y x  a h t u h k o b ,  e c m  6aA K a p a ö o T a A a  c o b -  
MecTHO c  HacTHAOM p a M b i, h  He M eH ee u e T b ip e x  a h t u h k o b ,  ecA H  
6aA K a He n p n B a p e H a  k  H acT H A y. IT p u  p a ö o T e  6aAKH p a M b i c H a c 

THAOM ÄAH p33A0JK eH HH  c y M M a p - 
HblX HanpHJKeHHH Ha HX K O M no
HeHTbi AOCTaTOUHO TOAbKO Ä B yX  
AHTUHKOB, TaK  KaK H 3-3a  BAHH
HHH H acTH A a HanpHJKeHHH C T ec
H eH H oro K pyueH H H  b  n o A K a x , 06 - 
p a iu e H H b ix  k  ■ H acT H A y, n pa K T H u e- 
CKH OTCyTCTBylOT [1 ].  FIpHHHTblH 
MeTOA pa3M eiU eH H H  AaTUHKOB h 
O AH O B peM eH H oe B K AioueH H e B c e x  
AaTUHKOB O A H oro  n o n e p e u H o r o
ceueH H H  B H3M epHTeAbHbIH n p n -  
6o p  n03B0A H A H  p33AO JKH Tb CyM 
M apH bie  HanpHJKeHHH Ha h x  k o m - 
noH eH T bi h  o n p e A e A H T b , K a u o n  
b h a  HanpHJKeHHH HBAneTCH n p e -
OÖAaAaiOIUHM B C yM M apH blX
HanpHJKeHHHX B AaH H blX AOpOJK- 
HblX yCAOBHHX.

H anpH M ep, Ha puc. 2 noKa3a- 
Hbl OCUHAAOrpaMMbl H3MeHeHHH
HanpHJKeHHH b  AaTU H K ax I9(o{)

ZB 25 25 23 29 31 32 39 51 53 38 53 5 2 
A 4 — /— /— 5 -L l.----- y ^ A — 4A

P h c . 1. C x e M a  paenOAOJKeHHH a h t u h k o b  (o 6 o 3 H a u e H b i u n ^ p a M H ) Ha p a M e  n p n u e n a  ( b h a  CHH3y) 
n p u  ÄOpOJKHblX HCnblTaHHHX (cnAOIUHOH AHHHeft OTMeUeHbl A3TUHKH, DaCnOAOJKeHHbie Ha HHJKHeft 

n o A K e ; u i t p h x o b o h  —  Ha B ep xH eft, c o  C T opoH bi H a cT H A a ).
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H 20 (G2)- Ü3 ocuHJiJiorpaMMbi BHAHO, HTO HanpHJKeHHH B AaTUH- 
Kax paBHbi no aöcojuoTH on BeaHHHHe h HMeiOT oauHaKOBbiH 3hbk 
ue(|)opMauHH. CjieuoBaTejibHO, b ahhhom ceneHun aoH wepoH a aeft- 
cTByioT TOJibKO H3rn Ö H bie  HanpH*eHHH (HanpsiiKeHHH H3rn6a b 
ropH30HTajibHon njiocKOCTH n Hanpn>KeHHsi pacTH>KeHHH npuHH- 
MaioTCH paBHbiMH Hyjuo [2]). Ha phc. 3 npHBeaeHbi ocunjuiorpaM -

/n.. r^\ y i A  n  (
j Y v

A A  ^
v  V  y
A  I\ L A

T V X
A r t . /1 ■ V - /  v /1 

1 tce*

P h c. 2. OcuHJiJiorpaMM bi Hanpn>KeHHH b aaTHHKax 19 h 20:
a — nepeeaA "iepe3 KioBeT; 6 — rpyHTOBan aopora; e — pa36HToe Öeroa-

Hoe mocce.

Mbi H3MeHeHHH HanpHiKeHHÖ b uaTHHKax 5 6 (<Ji) h 5 7 ( o 2) .  3 a e c b  
aöcojuoTHan BeaHHHHa HanpumeHHÜ npHMepHO oanHakOBa b oöo- 
HX UaTHHKaX, HO 3H3KH AeijlOpMaUHH npOTHBOIIOJIOJKHbl. OneBHA' 
ho, HanpuiKeHHocTb uaHHoro cenenuH onpeaeaneTCH b ochobhom

P h c . 3 . OcuHJiJiorpaMM bi HanpniKeHUH b aaTHHkax 56  h 57  (oöo- 
3HaueHiiu r e  m e, n o  na p n c . 2 ) .

nanpn/KeminMii CTeciieHiioro KpyneHHH. A iiauorim H o öbiah oöp a - 
öoTaHH ocuHJiJiorpaMMbi b naHÖoaee HanpuiKeHHbix yuacTKax 
paMbi.

npHBeueHHan MeTOUHKa HccaeaoBaHHH no3BOjiHJia noayHHTb ö o - 
jiee TOUHyio KapTHHy HanpumeHHoro coctohhhh paMbi. tloayHeH- 
iibie pe3yjibTaTbi noKa3biBaiOT, hto npn ABiDKeiiiiii npnuena nepe3 
KioBeT, no rpyiiTOBoii ii pa3ÖiiTofi öeTOHHoft aoporaM  HanpHmeH- 
noe cocTOHHiie paMbi aimaorHUHO HanpnuceHHOMy coctohhhio p a 
Mbi npH CTaTHHeCKOM ÄeilCTBHH KOCOCHMMeTpHHHOH Harpy3KH. H an- 
öoa e e  HanpniKeHiibiMH 0ka3aaHCb HapywHbie nonepeHHHbi. He- 
CKOjibuo HHHie HanpnweHHOcTb öoKOBoro jioH *epoH a. H anpHwe-

hhsi b cpeuHeM jiOH>nepoHe h b cpeaH H x nonepeuHHax He3HauH- 
TejIbHbl.

H 3  Hapy>KHbix nonepeHHH H außo jiee  HanpHweHHbiMH hbhhiotch 
nonepeHHHbi 11 h I V .  H a n p si*e H H n  b hhx a o x o a h t  a o  + 1 0 3 0  h 
— 1330 kz/cm2 (uaTUHKii 56  h 57) b nonepeHHHe I V  h a o  + 1 4 0 0  h 
— 890 kz/cm2 (uaTHHKii 36  h 34 ) b nonepeHHHe 11.

3HauHTejibHO Hnm e HanpHweiiHOCTb nonepeHHHbi 111 u öaaKH  
kpenjieHHH 3a n a cH o ro  n o jieca . HanpniKeHHH b hhx a o x o a h t  a o  
+ 4 6 0  h — 400 kz/cm2 (aaTHHk 47) h a o  + 6 5 0  h — 490 kz/cm2 (AaT
HHKH 30  h 2 9 ). B nonepeuH iie I  iianpumeuHH He npeBbiuiaiOT + 2 4 0  
H — 140 KZ/CM2 (aaTUHKH 21 h 2 2 ).

HaußoabiuHe HanpniKeHHH b öokobom  aoHHiepoHe 3a4>HKCHpoBa- 
hw M e*a5 nonepeuHHaMH I I  h I I I .  3 a e cb  HanpuiKeHHu a o x o a h t  
a o  + 1 0 7 0  h — 840 kz/cm2 (aaTHHKH 44  h 3 8 ). B a p y ru x  MecTax 
HanpumeHHOCTb öoKOBoro noHmepoHa 3HaHHTeabHo HHwe. M au- 
CHMaabHbie HanpnuceHHH b cpeaueM  aoHncepoHe He npeBbiuiaiOT 
+ 6 8 0  h — 530 kz/cm2 (aaTUHKH 16 h 17).

M 3  BHyTpeHHnx nonepeHHH H ccaeaoBaiiH io n o a se p r a jin c b  T o ab- 
ko nonepeHHHbi I I I  h I V ,  p aöoT aioiu H e nepBan nacTHHHO, a b to - 
pan noaH ocTbio 6 e3  cbh3h c  HacTHaoM. HanpniKeHHH b s th x  n o -  
nepeuHHax He3HaHHTeabiibi h ne npeBbiuiaiOT ± 3 5 0  kz/cm2.

nojiyueH H bie aaHHbie noKa3biBa(OT, h to  HanpumeHHOCTb paMbi 
npaKTHHecKn OAHHakosa npn aßHJKeHHH no rpyHTOBofl u pa3ÖHToii 
öeTOHHOÜ ao p o ra M  u np u  n e p ee3n e  nepe3 KioBeT. HanpHweHHOCTb  
paMbi co3 a aeT cn  b ochobhom  3a cneT HanpnaceHiiH CTecHeHHoro 
kpyneHHH, noHBAHioiuHxCH b paM e a a x e  npH ABHHieHHH no a o p o 
re c  He3HaHHTejibHbiMH HepoBHOCTHMH. n p u  aBH>KeHHH n p n u en a  
no a o p o r e  c  xopouiHM  cocTOHHHeM a o p oiK H oro  nonoTH a H anpn- 
HceHHH b paM e He3HaHHTenbiibi. B stom  c a y n a e  MakCHMaabHbie Ha- 
npniKeHHfl He npeBbiuiaiOT + 3 0 0  h — 180 kz/cm2 (aaTHHKH 44  
h 4 3 ).

A H an u 3 o cu u aao rp aM M  no K a3an , h to  H anpnuieH H a H 3ru6a b 
saeM eH Tax paMbi He3HaHHTeasHbi. X a paK T ep  o c u u a ao rp aM M  a a n  
öoabiuuHCTBa Toneu aHaaorHH?H o cu u aao rp aM M aM , npuBeaeHHbiM  
Ha p n c. 3. TakHM o ö p a 3 0 M , noaTB ep/K aaeTC u caeaaH H oe paH ee  
npeanoaoiK eH H e, h to  BbicoKau mecTKOCTb paMbi npn kpyueHHH  
o öy cao ßa H B a eT  BbicoKyio HanpaHceHHOCTb paMbi np n  aBHweHHH  
n p n u en a (rpyuceH oro u H erpyaceH oro) no  a o p o ra M  c  He3HanH- 
TenbHbiMH HepoBHOCTHMH. HanpuiKeHHOCTb paMbi b ß ou b m eü  CTe- 
neiiH 33BHCHT He o t  Harpy3KH, a o t  co ctoh h h h  aopo>KHOro n o -  
aoTH a.

HccaeaoBaHHH noKa3aan Takme, h to  noaKH aoHmepoHOB h no- 
nepeHHH, npHBapeHHbie k HacTHay paMbi, HMeiOT He3HaHHTeabHyio 
HanpniKeHHOCTb. HanpnM ep, HanpniKeHHH b aaTHHKax 41, 42, 52, 
53 h 62  He npeBbiuiaiOT + 1 7 0  h — 80 kz/cm2. U nn  cpaBHeHHH mo>k- 
ho paccMOTpeTb HanpH>KeHH0CTb cpeaHeü nonepeHHHbi I V ,  p a 6 o - 
TaioiueH 6e3 HacTHaa. HanpHmeHnn b BepxiiHx h hhjkhhx noanax  
nonepeHHHbi npHMepHO oaHHakOBbi: + 3 0 0  h — 350 kz/cm2 (aaTHH
KH 1 h 7 ) ,  + 3 5 0  h — 400 kz/cm2 (aaTHHKH 2 h 3 ) .

CneaoBaTenbHO, HacTna OKa3bißaeT 6oab iu oe BaHHHHe H a H a- 
npH*eHHoe cocTOHHne paMbi, pa3rpya<aH noaKH aoHJKepoHOB h 
nonepeHHH ot HanpniKeHHÜ CTecHeHHoro kpyneHHH. 3 to cbohctbo 
HacTHaa aoaiKHo öbiTb Hcnoab30BaHO aan  co3aaHHH öoa e e  coßep - 
UieHHOH KOHCTpyKUHH paMbi.

B uononHeHue k TeH30MeTpHHecKHM nccaeaoBaHHHM öbiao npo- 
BeaeHO oöcaeaoßaH H e 150 npHuenoB, H axoaniunxcn b SKcnayaTa- 
Uhh. ripHuenbi HMeau n p oöer  3000— 150 000 km . F locae n p oöera  
30 000— 60 000 km  npHBapua h h k h h x  n oa ok  s th x  nonepeHHH Ha- 
pyu iaaacb  noaHOCTbio h npnuenbi SKcnnyaTHpoBanHCb c  HapymeH- 
HbiM coeaHHeHHeM hhikhhx noaoK nonepeHHH co  cpeaHHM aoH m e- 
Pohom. npHBapua CTeHOk nonepeHHH k aoH *epoH aM  He HapyuiH- 
aa cb  n a * e  Ha npuuenax, HMeioiunx n p o ö e r  a o  150 000 km . H a p y - 
uieHne CBapHbix coeaHHeHHH nonepeHHH c  aoHmepoHOM no hhjk- 
hhm noaKaM He Bbi3Baao hhk8khx noBpemaeHHÖ aoHJKepoHOB huh 
nonepeHHH h, caeaoßaTeabHO, He HBaneTCH npHHHHOft aa n  p e u a a - 
MaUHH.

B  bl BOAbi

1. BbiöpamiaH MeToanka pa3MeiueHiin TeH3oaaTHiiKOB ua  paMe, 
nocaeaoBaTeabHocTb noakaioneuHH hx k H3MepiiTeabHOH a n n a p a iy - 
pe h cooTBeTCTByiOLuasi oöpaöoTK a ocuHaaorpaMM no3BoanaH on - 
peaeanTb KOMnoHeHTbi cyMMapHbix HopMaabHbix HanpnaceHHÖ, 
B03HHKaioiuHx b saeMeHTax paMbi.

2. H anpnuieH H ocTb n o a o k  aoHJKepoHOB h nonepeHHH paMbi C03- 
aaeT cn  b ochobhom  3a cneT HanpniKeHHH CTecHeHHoro KpyueHHH. 
H 3riiö iibie iianpH>i(eiiiiH iie3iiaHHTeabiibi no  cpaBHeHHio c  H anpu- 
/KeHiiHMii C Teciieim oro kpyHem iH.

3. MaaiiHiie bhcokhx HanpHiKeiiiift CTecHeHHoro KpyHeHim o ö y c -  
aoß aeiio  Bbicokoft x e cT k o crb io  paMbi npu KpyneHHH. n oca ea H ee  
yxyauiaeT TaKiKe TopM03Hbie KanecTBa npnuena h ero  ycTOÖHH- 
BOCTb bo BpeMH TopMoiKeHHH Ha HepoBHbix a o p ora x .
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4 . f l j i a  CHHHceHHa jKecTKOCTH p a M b i n p n  K pyneH HH n CHHjKeHHH 
b o 3 m o j k h o c t h  n onB jieH H H  B b icoK H x HanpHJKeHHH C T ecH eH H oro Kpy- 
neHHH, a  TaKJKe ä a h  yn yn m eH H H  T op M 0 3 H b ix  K an ecT B  n p n u e n a ,  ue- 
a e c o o 6 p a 3 H o  HCkAioHHTb n p H B a p n y  h i i jk h h x  i i o a o k  n on ep eH H H  k  
n o H J K e p o n a M . Ä o n y c T H M o e T b  T a n o r o  M eponpiiH T H H  n o A T B e p jK u a e T - 
c h  oT cyT C T B iieM  n on oM O K  jiO H JK eponoB  h  n o n e p e n H H  p a M b i b  s k c -  
n ^ y a T a u n o n i ib ix  y c a o b h h x  n o c a e  n o A H o r o  H apym eH H H  co e A H H e n n ö  
h h jk h h x  n o j io K  n o n e p e n iiH  c  A on jK ep oH a M H .

5. H a c T H a  paM bi 0 K a3b iB a eT  c y m e cT B e H H o e  b jih h h h h  Ha p a c n p e -  
A en eH H e HanpHJKeHHH b  9 A eM eH T a x p a M b i, p a 3 r p y jK a a  B epxH H e

noAKH  AOHJKepoHOB h  non ep eH H H  KaK n p n  cH M M eipuH H O H , TaK h 
n p n  KOCOCHMMeTpHHHOH H a r p y 3 K a x . O h  o ß e cn e H H B a e T  H e o ß x o A n - 
M yio  jKecTKOCTb p a M b i n p n  K pynenH H  h  n p n  H 3 r iiß e  paM bi b  ee 
nAOCKOCTH n p n  OTCyTCTBHH CBH3H HHJKHHX nOAOK AOHJKepOHOB C 
n onepeH H H aM H .

J J M T E P A T y P A

!. K o n p O B  B. 11. «ABTOM OÖHAbHaH npO M blUIAeH H OCTb», 1965, 
N° 10.

2 . T  e  a  b  <j) r  a  t  X I . B „  O u i h o k o b  B .  A .  P a M b i  r p y 3 0 B b i x  a R - 
TOMoÖHAeH. MamrH3. 1959.
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0 6  o c o 6 e H H o c T n x  H O B o r o  p e r y A B T o p a  n o A O x ce H M B  K y 3 0 B a

C  r M f l p a B A M H e C K M M  3 Q M e f l A M T e A e M  f l A f l  Q B T O Ö y C O B

KaHfl. TexH. HayK P. A. AKOFlflH, B. A. nOJlflKOB

JlbBOBCKHH noJlHTeXHHHeCKMH MHCTHTyT, 
ü  bBOBCKMH aBTOßyCHblH 3aBOfl

U  A JlbBQBCKOM aBTOÖycH OM  3aB O A e p a a p a lß oT a M  p e ry A H - 
'  *  TOp mOAOJKeH'HH K iy30B a C rHApaBAHIHeOKHM 3aiMeta,AHTeA6M, 
y  « O T o p o r o  ib O T A m a e  o t  c y m e c T ® y io iu H x  a p eM H  aa'MOAAeHHH c p a -  
6aTbIB3HHH (H H T epB 3A  M eJKAy MOMeHTOM B03M ym eH H H  H 
MOM6HTOM 'CpaifiaTblBaiHHH —  BKAKMeHHH IB0 3 AiyHIH0 H CHlCTeMbl) 
AOCT3TOHHO BeAIIKO H HCKAKJHaeT :H0npOHaBOAHTeAbHbIH p a c x o A  
B 0 3 A y x a  n p n  ip e ry A H p n b ix  iKOAeßaHHHX «  «p a m o B ip a M e H H b ix  b o s -  
A en cT B H H x n a  p u n a r .  F lp n  m poAO AbH O M , tnonepeH H OM  h o o o ß e H u o  
BepTiHKaAbHOM BbipaBlI'HIBaHHH IBpöMH 3iaM0AAeHCTH iHe3:HaH'HTeAbHO.

| H3 pecu ß ep a

P h c .  1. PeryAHTop noA O JK e- 
h h h  K y 3 a B a  aB T O Ö yca  

JIA3-699

P a ccM O T p u M  p a ö o i i y  p e ry n H T O p a  ncviojK eH H H  w y 3 0 B a  (p w c . 1 ) .  
C v b e A h h e h h eM  H a p p ya K M  ,Ha ly in pyrH H  u h  e bim  a t h h ecK in fi en e iM eH T  
p b in a r  1 p e ry A H T O p a  iBM ecTe c  iKynaHKOM 2  ^iBCAemcTiBHe yM eH b- 
UJeHHH paiOCTOHH HH MejKlAy My3QBOM CT O C bK j) CTO'BOp3IHCTIBaeT*CH 
B H anpaB A eH H H  lÄ'BHJKeiLHH HaCOiBOH CTpeAKH. n p n  9TOM AeBblH 
u i t o k  3  m oA  AeftcTiBH eM  m pyjK H iib i 4  nepeA B H raeT C H  iBB apx, n e p e -  
MeuiiaH nocpeiA C TB O M  p b w a J K «a  iBaAHK 5 ih o m p b r n a n  B riyoK w ofi 
K A anaH  6 .  B o 3 A y x  o t  p e c m e p a  nH eB M aT H necK oft cw cT eM bi nepe3

cö p a T H b ift  K A an a H  7  in p ox oA H T  ib miHöBMaTHHeoKHH lyinpyirHH 9 A e - 
MeHT, i b o c c t  a n  a ß  act'B a h  e r o  HioxOAHiyio B b ico T y . P b in a r  1  p e r y A H 
TO pa, l3a,HHMaiOIUHH TO pH 30H TaA bH O e CTOAOJKeHCTe, iB03BipaiUaeT 
noicpeACTBOM  KyAaniKia 2  i u it o k  3  ,b  « ’c x o A i i o e  moAOJKeHHe, a  m aB - 
A eH n e  iB 03A 'yxa b  p e cn iB e p e  h  ycH A ine n p y jK «H b i  « n a n a -n a  6  
n p e A O T B p a iu a io T  n p o n y c K  B 0 3 A y x a  H3 p e c H B e p a  b  y n p y r H fl  9A e- 
MeHT.

n p n  p a a r p y a K e  aßTOiMoßHAH in p on oxoA 'H T  oß p a T H b ift  n p o u e c c  —  
p u n a r  1 ib M ecT e c  wyAaiHKOM 2  iB pam aeT C H  inpOTMB lUBCTJKeiiHH 
n a c o B o ft  cT peA K H , A a iß a a  iBOSMOJKHOCTb u p a n o M y  unToacy 3  n e p e -  
M em aTbC H  noiA  AeftcTiBHeM in p y * w H b i 4  ® B e p x  h  uocpeA C T B O M  
pbrnaJKKa « a A H « a  iB b in yoK H oro K A a n a H a  8  O TKpuiBaTb B braycK H oft 
KAanaiH 9 . iB o 3 A y x  H3 ly m p y r o r o  inHSBiM araiH eoK oro SA eM eH T a n e p e 3  
(jiHAb-rp BbiuyoKaeTiCH b  a r M o o fie p iy ,  'BOocTaHaBAHiBan U cx o A H y io  
BbtQOT.y ly m p y r o r o  9A eM eH T a. P b m a r  1  3aÜ M eT rop H 3 0 H T 3 A b H oe  
noAOJKeHCTe, iB 03B paiuaH  uocpeA C T B O M  KyAaHiKa 2  iu i t o k  ib in e p n o -  
n a « a A b H o e  inOAOJKeHne. JXaiB A enne iB 0 3 A y x a  b  ly n p y n o M  9 A 0 M e H T e . 
h  ycH A H e npyjK H H bi K A an a H a 9  n pen H T C T B yioT  B b in y cK y  B 0 3 A y x a  
e  a T M o c i jie p y .

MTOÖbl CT'CKAKJHMTb O TKpbIB3H H e K A anaH O B  6 , 9  U pH  K paTK O - 
B p eM eiiH b ix  iB03AeHCTBHHx Ha p b r n a r  1 p e ry A H T O p a , inonoA bayeTC H  
p a 3 o 6 u i a io i u e e  lycT poftcT B O , i c o c T o n m e e  H3 i i h t o k o b  3 ,  p en yA H ip o- 
EOUHbrx HTA 10 «  inpQÖOK 41  IC OTB^pCTHH'MCT. IÜ.AH U peA O T IB pam e- 
h h h  ipaapbUBa CTOAßa jk h ia k o c t ih  ct b o 3 m o j k h o c t c t  e e  aM iyA bcnpo- 
BäHHH inpH pe3KOM  OaiyöKaHHH IUTOKOB 3  ,B n pO Ö K aX  1 1  npeA yQ M O T - 
p e iib i ina a c r h h h a t b ie  K A an a H bi 12.

llloOKiOAbKy iBinylQKHbie CT iBbinyOKHbie KAanaHbi OTKpblBaiOTCH 
npyHCHHaMH 4 ,  onnparouiH M H C H  u a  i u t o k h  3  i(in pn  ctx  o e p e M e u ie -  
h h h ) ,  t o  iBpeMH iBoaBpara i h i t o k o b  ib Hcxoiaiioe noAOJKeirHe 3aBH- 
CHT IB OCHOBHOM OT BpeMeHH SaiMeAAeHHH CpaßaTblBaHHH peryAH
TOpa, a He OT IBpeMCHH IBblipaBHHIBaHHH. iBpeMH :3aiMeAAeH«H c p a -  
öaTbiBaHHH npn cTaTHHecKOM BbipaBHHBaHHH ÖAaroAapn k o h 4 )h - 
rypauHH KyAaHK^ 2  n p n  nocTOHMHUx BeAHHHHax npouycKHbix 
OTBepCTMH 3M0pTH3Hpyi0IUer0 yCTpOHCTBa CT UOCTOHHHblX ICKOpOC- 
1 HX IAIBHJK0HCTH IHTOK3 He SaiBH'CHT OT BeAHHHHbl OTKAOHeHHH 
pbunara 1.

B in p o i ie o c e  KOAeßaHnfl aiBTOÖyca h a h  3ibtom oi6hah n p n  iMaucH- 
MaAbllblX OTIKAOHeHCTHX pbIHara 4  KyAäHQK 2  HaCTOAblKlO OTOABHiraeT 
IIITOKCT UOpiHHeH, HTO MOKAKMaeT ACHCTBHe BO3KyiUH0H CHCTÖMbl, 
ripUHÖM C KaJKAblM UOCAelAylOmiHlM IKOAeßaHHÖM UITCHCH IB03IBpa- 
rnaK m cH  KyAaHKOM b  inepBO H anaA bH O  oT «A O H 0H H oe u o A O * e H n e .

in,pHHUHinCTaAbHOe OTAHHHe HOBOnO peryAHTOpa UOAOJKeHHH 
Ky30Ba C THApaiBAHHeCKHM 3aiMeAA'HTeA0M OT CymeCTByiOUlHX 3a- 
KAiOHaercfl b  tom , h to  ib «0m  inyTeM incnoAb30BaiiHH mpoijjHAHpo- 
B annoro KyAaiHKa, iienoopeACTBenHO iBoaineftcTiBiyiomero u a  c tv -  
nenbK« iujtokob, aoymecTBAeHa oähoctopohihhh JKecTKan npniMan 
CBH3b MeJKiAiy pbinaraM h u itoka(MH lyinpaBACHMH anycKHUM h ibw- 
nvioKHbiM iKAHiiiaHaMH. 9 t o  CAeaaHO c  ueAbio aßeaneHeHHH MirHO- 
BeH’Horo cTaTitHeoKoro iBbiipanh hibahcth h ißbicrporo BbipaBHHBaHHH 
KpenoB i3btiomoßnah :H,a n oß op oT ax. iKpoMe t o t o ,  ooymecTBAeHa 
KOClBeHHaH OBH3b H6pe3 THApaBAH'HeOKOe 3aMeiAAHIOIUee ycTpoftcTBO 
M UOAinpyJK.IiHe:HHble IUTOKH C IBUyiCKHbl'MH CT IBblinyCKHbliMCT KAa- 
naiiaMH.

iK anecT B eH H aH  ct K O A H H ecTBeH iian 'OueHKH b a h h h h h  u e p e M e m e -  
k h h  KOHua p b in a r a  'Ha ceK yH A H bift p a c x o j  B 0 3 ia y x a  p en y A H T op oM
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npoHMOiUHJiHCb Ha iycTaH O B K e, iiM e fo m e ft  p e ry A H T o p  noAOJKeiiHH 
K y30B a :B c 6 o p e  c  yn p iyrifM  sAeM eH TO M , h t o  ncMBOAHAO n oA y u H T b  
H e o ö x o jiH M b ie  aep eM em eH H H  K OH ua ‘p b in a r a  w paiBHbie s t h m  n e p e -  
MemeHHH'M A ecjiop M a u H H  ly in p y r o ro  SACM eH Ta. U e a e c o d 6 p a 3HOCTb 
T aK oii ycTaH OBKH o öy cA O B A H iB a u a cb  TeM , h t o  a'BTOMaTHHc o k o e 
p e r y jiH :p o B a n « e  i ip e a n o j i a r a e T ,  K p oM e p e r y A H T o p a , e ip e  ,h loßueK T  
periyjiH poB aH H H  •—  yn p y rH H  aaeM eH T .

B inoKa3a;HHoft na pnc. '2 iycTaHOBKe peryjiHTop nojioiKeHHH 
Ky30Ba 1 HfecTKo i3a«penaeH na noApeocopeiiHOft iMacce 2, Aeijiop- 
MHpyiomeH ynpyrHH ajieMenT 3. Pbinair 4 coeAHHeH th toh  5
C HenOlHIBHJKHbrM ajISM OHTO'M  lyCTaHÖBiKH.

P hc. 2. YiCTaHaBKa a a h  HccAeAOBaHHH pery jisiT opoB  moAOjKeHiifl
uyaoBa

■Bo BpeMH HccjiejiOBaHHH b pecHsepe 6  uHeBMaTHHacKOH CHCTe- 
Mbi coxpaHHJiocb inocToaHHoe inaiBjieH'He 7 kzIcm2, a b ynpyroM 
3JI0MÖHTe nOJllHepJKHBajIHCb nOCTOHHHbie BejlMHHHbl laaBJieH'HH
2; 3; 4; ß kz/cm2 mpH iBbiooTe lynpynaro aaeMeHia 200 mm. Pbinar 
peryjiHTopa paonojiarajicH nopH30HTaabno. ÄaßAeiiHe b  ynpiyraM 
ajieMeHTe noA CTaTHnecKoii HarpyaKoft, a Taim e npn pa3Ji«HHbix 
ero Aecj)op,ManH»x OTiMenaAocb MaHOMeTpoM 7, a ib peoHaepe 
n H e B M a r H H e ö K o ft  C H C TeM bi —  im a b o m e T p o im  8 .

'ripetaiycMaTpHBajiacb BoaM oiKHocTb 3aMeHbi peaepiByapoB 9. 
ü o  iMaHOMeTpaiM ycTanaB-THBaAHCb TpeöyeM bie AaBAeH «H , K pa- 
hbi 10 ih 11 3aK pb iB aji«cb , a y n p y r H H  a n e M e H T  A e i ^ o p M n p o B a j i c n  
ryTBM .H3MeneHHH Maccbi Ha o n p eA eA eim yio  iBejiHHHHy. 3aT eM  
OTKpblBajlHCb KpaHbl 'H Cei^yHAOMepOM H3MepHJ10'Cb IBpeMH CTaTH- 
n acK oro Bbipanhu ba h h h .(i6e3 yneTa «peM eHH 3aMeAJieH!HH c p a ö a -  
THBaHHH), a n o noAyneHHbiM 3HaneHHHM AaBaeHHH paccnnTbiBaAcn  
ceKyHAHbift p a c x o A . B m a u  cocTaBaeH bi rpaijiHiKH ceKyiiAHbix p a c -  
x o a o b  B03A'yxa s  (JiyHxuHH nepeM em eHHH «OHtia pbinaira a a h  p e ry -  
jiHTOipoß JIA3-695B, J1A3-699 h «ÄeAbK O -inpO A aK Tc». iB TaßAm re  
npHBeAeHbi cpeAHHe b Hane hhh cexyH A H oro  p a c x o A a  h « e c a  MccAe- 
A veM bix per.yaHTOpOB.

Twn peryjiHTopa B ec  b kz
CenyHAHbift

pacXOÄ B KZ

/ I A 3 - 6 9 5 E .......................................................................... 4 ,25 0,016
1̂ A 3-69 9  .............................................................................. 1,65 0,012

.ÜaÄbKO-npOAaKTC*............................................... 0,9 0,003

AH aA H 3 nonyneHHbix AaH ubix moKa3biBaeT, h t o  p e r y A H T o p  
J1A3-699, iKOTopbin BecHT iBAßoe MeHbiue peryAH Topa JIA3-695B, 
He :HaMHoro ;ycTynaeT CMy no  cexyHAHOM y pacxoA y, T a « «a K  
ÖAaroAapH  iHOBOMy pem eiiH io iKOHiCTpiyKium KAanaiiOB penyAHTOpa 
(cm . p h c .  1 ) y A a A o c b  n o j i y u i T b  öOAbim ie ju io m a A H  ceneHHH 
en ycK H oro h  BbinycKHoro 'K A a n a iiO B .

■B peanbH bix k o h c t p y k u h h x  coiBpeMeHHbix peryAHTOpoB p y m e cT -  
cye T  onpeAeneHHaH B3auM 00BH3b iMescAy raßapHTaM H, BecoM  
peryAH TopoB c  p h a p aiBa h h e c x h m  aaMeAAHTeAeM h icexyHAHbiw 
paexoAOM  (MeiibuiHM ceKiyHAiibiM pacxoAOM  ofinaAaiOT, K ax  n p a -  
b h a o , penyAHTOpbi M aA u x  iraßapHTOB).

X a p  aKTep HOH OCOÖeHHOCTblO HCCAeAyeMblX peryAHTopoB HBAHeT- 
ch HeKOTopoe yMeHbiueHHe ceRyiiAuoiro p a cx o A a  c yBeAnneHHeM  
OTKAOiienHH pbiqara. B inpaiKth h ecKhx ycAoiBHHX paßoTbi peryAH- 
TOpOB C THApaiBAHHeOKHMH SaMeAAHTeAHMH npH CTaTHHeCXOM Bbl- 
paBHHIBaHHH pbl'Har OTKAOHaeTCH OT rOpH3OHTaAbHOr0 nOAOrKeilHH 
He3HaHHTeAbiHO, h n o  HCTeneHBH BpeMeHH aaMeAAeHHH cp aßaT bi- 
B3HHH IBblpaiBHHBaHHe mpOHOXOAHT OÄHOBpeMeHHO C H3'MeHeHH0M 
narpysK H  Ha noABecKiy aB T oß yca .

Ä AH  nOAHOH xapaKTepHCTHKH paÖOTbl penyAHTOpa JlOCTpOeHbl 
TaKHce K,pHiBbie 'cewyHAHoro p a cx cm a  « 0 3 A y x a  b ^yHRUMH BpeMeHH 
HaMeHeHHH :Harpy3KH a a h  aiBT.o&yca JI A3-695B. 3 t h  KpHiBbie 
ßbiAH noA yneH bi CAeA'yiomHM oßpasoiM . B aBTOÖiyc b  cnapniK eH - 
HOM COCTOHHHH ‘ (AaBASHHe B ABOHHblX ßaAAOHaX 2 Ü T U ) npOH3- 
BOAHAacb n o c a A « a  inaiocarKHpoiB, inoxa AaBAeHHe b  a jb o h h h x  
CaAAOHaK n e  A ocra rä A O  5 aru. Bbica*HiBaAiH naccarK H poB  a o  oa- 
AeHHH AaBAeHHH b  A'ßOHHbix ßaAAOH a« 2  aru . ß  n p o u e c c e  monbi- 
T3HHH 3aiIHCbIBaA0Cb IBpCMH HBMeHÖHHH Harpy3KH H IC eOMOIUbK) 
nOAKAKweHHblX K AIBOHHbIM 'ÖaAAOHaM IMa.HO.MeTpOB l(J)HKOHpOBaAOCb 
AaBAeHHe b  h h x  nepea «a>KAbie 00 ceK  '(ib T on n ax , co oT B eT crB y io - 
m w x neparH iöy kp ’hiboh ceH ynAH Oro p a c x o A a  —  n ep e3  10 ceK ).

n o  pe3iyAbTaTaiM H3MepeHHH nepenaAO B  AaBACHHÜ paconHTbiBa- 
AHCb 3HaneHHH ceicyHAHoro p a c x o a a  ib itJjyHKiiiHH BpeMeHH H3MBHe- 
h h h  HairpyaiKH. OneBHAHO, h t o  paicxoA B03Aiyxa 3aßHCHT « e  o t  Bpe- 
ftieHH nocaAK H  h  iBMcaAiKH na ccarK up oB , a o t  aßcoAiOTHbix 3H ane- 
hhh  pa3HOCTH iHarpysoK 3a s t o  BpeMH. E c a h  epeM H  H3MeHeiiHH 
Harpy3KH paBHO BpeMeHH Bbipa'BHHIBailHH aBTOMOÖHAH, TO IIIAO- 
m aAH , orpaHHneHHbie ‘k ph ib h m h  c sK y n A n o ro  paicxcwa h  opAHHa- 
Ta.MH, xapaKTepnayiO T p a c x o A  B 0 3 A y x a  Ha BbipaaHHiBaiiMe.

iKpHßbie BpeMeHH 3aiMeAAeHHH cpaßaTbiBaiiHH M ccA eAyeM oro  
peryAH Topa n p n  pa3A»nH bix inOAOHteiiHHX peryAHpoBOHHoft nrAbi 
noAyneHbi npn h o m o u ih  ycTa'HOBKH, noK asaH H oil n a  pn c. 3 . Y c r a -

HO BK a H M eeT  p e p y A H T O p  1, p b i n a r  2  c  n e p e M e H H O H  o c b i o  B p a m e -  
h h h ,  o ß e c n e n H iB a io m e H  n o A y n e H 'H e  T p e 6 y e M o f t  B eA H H H H bl x o a s  
n a  « O H u e  p b i n a r a  p e n y A H T O p a  3, r » r  4 , ,O B H 3 b iB a io u ;'H x  p b i n a r  2 
c npH iB O A H biM  ycT poH C T B O iM  5 h  p e n y A H T o p o M  1. B p e M H  3 a M e A A e -  
HHH ‘C p a ß a T b lB a H H H  O n p e A e A H A O C b  O T A eA b H O  A A H  IBinyOKa H B b l- 
n y Q K a . O p H  in n y c K e  ® 0 3 A y x  h o a b o a u a c h  k  n i T y u e p y  p e r y A H 
T o p a  13, a  B b ix o A H .i  H3 'H iT y H e p a  44  (iom . p n c .  4 ) .  n p n  o n p e A e -  
jie iiH H  B p e M e iiH  3 a iM e A A e n h  11 c p a ß a T b iB a n H ü  p e r y A H T o p a  o  ic A y n a e  
B b in y c K a  c r K a T b ift  iB 03 A iyx  n o A B O A H A c a  k  u i T y u e p y  14, a B b i x o A i w  
H 3 u i T y u e p a  15.

B p eM H  3aM eAAeH H H  cpaßaTbiB aiH H H  b  3a b h c h m o c t h  o t  o t k a o -  
neHHH K OH ua p b in a r a  p e r y A H T o p a  mpH pa3AH H H bix noAOJKeiiHHX 
p en y A H p oB on H b ix  h t a  O npeA eA H A O C b c j i e ^ y m m u M  o ß p a 3 o m . Y c T a -  
iiOBKa b  n p o u e c c e  p e r y A n p H b ix  «O A eß a u H H  Mr.HOBeHHo O TK A iona- 
n a icb  b  u p a flu e M  nOAOJKeHHH p b in a r a  p e r y A H T o p a . O A H Q B p eM eH iio  
BKAlOnaACH CeKyHAIOMep, KOTOpblH i(j)H:KCHpOBaA 'BpeMH BnyOKa 
h a h  B b in y cK a  B 0 3 A )y x a  H3 o o o T B e T C T B y io m e r o  n iT y iu e p a . H s M e p e -  
hmh aaym ecTB AH AH 'C b npn n e T b ip e x  nOAOiKeHHHX peryjTH poB O H H ofi 
nr.-ibi, upiiineM  o t k a o i ic -h i ih  k o i i iu i  p iiin a ra  pen yA H T O p a 3aA aBa.nH Cb 
OT 2 0  A'O 10 0  MM C H H T e p B a A O M  0 0  MM. OHKClipOiBaAOCb TaKHCe 
EpeMH 3a.MeAAeHHH C paßaTblB aH H H  B 3aBHCHM0CTH OT OTlKAOHeHHH 
KOHua p b in a r a  O T iiocH ieA bH O  C T aT in n eoK oro  inoAOHceHHH.

n o A b 3 y n c b  OKonep'HMe.HTaAbHO inoAyneHHbiMH KpuBbiMH BpeMeHH 
aaMeA-ieEHH CpaßaTblBaHHH, npHBeAeiiubiMH Ha pHc. 4, paicCMOT- 
pnM  xapaK T epiibie ocooeHHOCTH H ocA eA yeM oro peryA H T opa.
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Rnsi cpaBHeHHH Ha pnc. 4 iiaHeceHhi Kp»Bbie BpeMeHH cpaöaT bi
BaHHH oöbiHHoro peryAHTopa inoÄOHieHHH «y30B a ic THiapaBJiHqec- 
khm eaMeaijiHTejieM K »opp-B peM 3e.

BpeMH 3aMea^eHHH cpaöaTbiBaHHH peryjiHTopa JIA3-699 b o t -  
-iHHHe o t  peryjiHTopa KHopp-BpeM3e npn CTaTHHecKOM BbipaaHH- 
BaifHH He 3aiBHCHT OT iBejIHHHHbl OTKAOHeHHH pbMara i(npHMbie
1 , 2', 3', 4 ' napajiaeabHbi ooh opAHHaT). Oah3ko npn lAHHaMH-
neOKOM .BbipaBHHBaHHH OHO 'HaXOAHTCH B 3aBHlCHMOCTH OT AMnAH- 
TyAbi peryanpHbix KCUieöaHHH, npHneM neM öoA bm e aiMHAHTyaa, 
TOM ÖOJIbHie BpeMH 33MeAAeHHH CpaöaTbiBaHHH (onjIOIHHbie «PH- 
r.bie 1, 2, 3, 4).

BpeMH

Phc. 4. BpeMH 3aMejyieHHH cpaöaTbiBaHHH peryjiHTopoß J1A3-699 
h KHopp-BpeM3e:

1, 2j 3, 4 — oßopoTLi peryjiHpoBo»4Hoft Hrjibi o t nojio>KeHHH ao ynopa coot- 
BeTCTBeHHO 1 OÖOpOT, ZU OÖOpOTa, Va OÖOpOTa, V< OÖOpOTa

B OÖbHIHblX peryjIHTOpaX C rHAP 3 B AHHeOK'HM 33Me(AAHTeAeM 
4>HpMhi iKHopp-BpeM3e 'BpeMH 3aMetAAeiiHH cpaöaTbiBaH'HH b ak>- 
öom c n y ia e  3aBncHT o t  inepeMeiueHHH ppm ara, ho b otjihhhc 
o t  peryjiHTopa J1A3-699 c  y.BeAHHeHHeM otk aoh ch h h  pbmara 
9Ta xapaKTepHCTHiKa yMeHbiuaeTCH '(iiHTpHxoiBbie ahhhh 1, 2, 3 ) .

B  CAynae, ec ah 'BpeMH 13 aM öa  a  enn h cpaöaTbiBaHHH, aöycAOB- 
AeHHOe MaAbIM COnpOTHBAeHHeM inpOTeKaHHIO TKHAiKOCTH KAaiiaHOB 
BaiMeiAAHiomero ycTpoficTBa, He3Ha"iHTeAbHo (MeHtaue n epnon a  
KOAeöaHHft), B03M0HCHH CMeiH,eHHH CpelÄHepaB'HOBaCHOrO HOAOÄe- 
hhh noApeccopeHH oft Maccbi —  AHiiaMHHecKoft o c h 1 —  o th o c h - 
TeAb'Ho nOAOJKeiiHH ee noA CTaraiecKoft .Harpyamoft. 3 t o t  3(j)(})eKT 
oöbiueH a a h  inotA'BeooK c penyAHnopaMH öe3  3aMeAAHTeAH h npn- 
cym  HocAeiAyeMOMiy peryAHTopy t o a b k o  b cnynae m saoto  'BpeMeHH 
cpaöaTbiBaHHH npn TporaHHH aBTOÖyca c MecTa no a o p o r e  
C pOBHbl'M nOKpbITH6M.

A ah orpaHwqeHHH cMemeHHH AHHatMHHecKoft och OTHomeHHH 
nAOmaAeft OTBepcTHft «AaeaHOB peryAHTopa öwah nonoöpaH bi 
H3 ycAOBHft paBHbix pacxoAo.B BQ3Ayxa ib n p on ecce  oahoto 
KOAeÖa'HHH.

KoAeöaTeAbHaa CHCTeMa, npHBeneHHaH Ha pnc. 2, iaHaAH3Hpo- 
BaAacb Ha ocHOBe CAenyioin'Hx aHaAHTiroeaKHX 3aBHCHiMOCTeft:

%
Aah nOAynepHOAa «KarHH ot 0 ao  -----

rAe p, T, V —  cooTBeTCTBeHHO TeiKymne 3HaqeHHH aöcoAKm ibix 
AaBAeHHÜ, TeM nepaTypbi h o ö b e M a ;

G ----  KOAHUeCTBO B03A'yXa B KZ\
Po —  AaiBAeHHe CpeAbl, H3 KOTOpoft npOHCXOÄHT HCTe- 

n en n e , b kb/m 2; 
y  —  Koaiji'tJiHiHHeHT aAH aöaTbi;
S  ■—  a^mJieKTHBiHaH H AüinaAb öaAAOHa ib m 2\
R —  ra'3'OBaH nocTOHMHan; 
t —  IBpeMH HCTeueHHH B CeK\

Ga  =  0,65 —  ic03(j)t|)Huheh t  ä a h  xpiyirnoft (JiopMbi conaa; 
m  —  cpeAHHft noKa3aTeAb inoAHTponbi HCTeneHHH; 
v  =  0 ,75h41,0 — • noKa3aTeAb HCTeqeHHH i(inpeAeAbHbie

3HaqeHHH OTH'OICHTCH K CTaÖHAbHblM TepMOAHHa- 
MHHeCiKHIM BeAIWHHaM); 

g =  9,81 —  ycKopeHne c h a h  t h ik c c t h  b MjceK2-,
'Posm Toeun  —  innoinam n cooTBeTCTBeHHO B nyoK H oro h BbinycK- 

Horo OTBepcTHH peryAHTopa b HamaAbHbift mo- 
MeHT paöoTbi peryAHTopa b m2;

Gi, a2 —  K03({)$HiHHeHTbl;
h0 —  H eftTpanbH oe noAoace'HHe KAanaHa peryA H T op a ; 

h, hi —  TSKym ne noAOHceHHH KAanaH a pepyn H T opa , hb - 
AHiomHeiCH 4>y,HKHHflM'H nepeMemeHHH n o A p e c c o -  
peHHoft M accbi.

n p n  KpHTHnecKOM B nycK e h BbinycK e B03ayxa, a TaKm e n p n  
MriiOBeHHOiM oxKpbiBaHHH KAanaHOB cm cTeM a ypaBHeHHft (1 ) 
iMOHceT öbiTb 3HaHHTeAbHO y e p o u ie H a 1:

M x A -

M x -j -

dS
{ p - i ) - r -  , 

dx

dS
( p ' - l )  —  + 

dx

V  ■ dx  
S f  (D ’dt + p ’dV) 

Vdx

x  =  0 ;

x  =  0 ,
(2)

rae

D' =  V a

(üV ( Pn —  P) P
2 g N  [(%«« +  « i  (* i -A o )] ;R T

P L

Pa

/ {P o — P’ )p '

2 g N — w 1 -
[ ( ? o e w /r f a 2(A i— A o)] •

3,KanepHMeHTaAbHbie HiccneiAoiBaHHH npOBOAHAHCb Ha lycTaHOBKe, 
npeACTaBAeHHoft Ha pnc. 2, n p «  onpeAeAeH'Hux HanaAbHbix ycAO- 
bhhx (oöbeM  pesepßiyapa ih-th inoAyneHHH AHHeft'Hoft xapaKTepHC
THKH 6 h a  noA'OÖpaH paBHbiM 14 a, AaBAeHHe b pecHiBepe noAAep- 
»H'BaAOCb nocTOHHHbiM H T. Ä -), '»OKAIO'iaiOmHX BAHHHHe nOÖOH- 
HblX HBAeHHÜ Ha SKCnepHMeHT.

iKoAeöa'H H H  n o A p e c c o p e H H o ft  M a c c u  aainiHCbiBaAHCb n a  ö y M a * -  
n y io  A eH T y  lO C U H A A orpa'^a, n p H u eM  b  K a n e cT B e  o n o p H o f t  BeAHHHHbi 
npH H H M aA acb  H aH ocH M an Ha A eH T y ahhhh, cooT B eT C T B y iou ia H  
noAOJKeH Hio n o A p e c c o p e H H o ft  iM aiocu n o A  C T aT H neoK oft Harpy3Koft. 
PaciH HiiJipaBKa H enpepbiB H ioft 3anHCH K O A eöaH H ft npn H icn oA b 3 0 B a - 
HHH 3AeMeHTOB TeOipHH BepOHTHQCTH n 0 3 B 0 A H A a  ÜOAyiHHTb 3'H a»ie-

M x +

r '

( P -  1)
dS

dx

S 1 P °A  ] /  2SN  (A— h0)\ dt

Gdx

S 'ip d V
Vdx

x  =  0; (1)

Aah nOAynepHOAa otöoh ot AO
2it

M x A r ( P ' - l )
(trV (P o — p ') p '

2 g N
R T

dx

[(tfoawn_l~a2)(Ai  —  A0)] dt S f  p 'd V
----------------------------------------- -f-

Gdx V dx
x  —  0 ,

im e MaTeMaTHneoKoro oiKHAaHHH h, CAeAOBaTeAbHO, OTKAOHeHHe
1 n o «  AHHaMHHeCKofi ocbio noHHMaeM MaTeMaTHMecKoe o*HAaHHe ot- AHHaiMHHeOKOft OCH OTHOCHTeAbHO CTaTHHeCKoft.

KJioHeHHft noApeccopeHHoft Maccbi och, cooTBeTCTByromeft ciaTH^ecKOMy 
no/iosteHHio, npnqeM c y M M a  no^oÄHTejibHbix h OTpHuaTeJibHbix OTK^one-
HHft OTHOCHTejIbHO AHHaMHHeCKOÖ OCH paBHa HyjIIO. 1 0603HaneHHbie IHTpHXOM napaMeTpbi OTHOCHTCH K npoueccy OTÖOH.
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B Ka'iecTiBe ,HcxOAHO.ro HonoAb30®aAocb ypaBHeHHe
+  oo

m x =  l  x f ( x )  d x ,  ( 3 )
— oo

iu e  m x —  MaTaMaTHnecKoe OKHAauHe;
X —  OTKJIO'HGHHe;

fl(x) —  eJiorHOCTb paanpeiuejieHHH BeAHHHHbl x.
A H ajm 3 TeoperHHeaKHx m SKonepHMeHTa.ibHbix AariHbix h o 3b o - 

a h a  KOH'CTaTHpoßaTb CAiywaH «aqecTßeH H bix H3MeHeHHÜ noAO>Ke- 
HHH AHHaiMHqeOKOH OCH B 33BHCH'M0CTH OT BeAHHHHbl Harpiy.3.KH 
na öaAAOH n,pH paccHHTaH'HOM « a a  onTHMaAbHoft Harp.yaK« o t h o - 
rneHM  njioinaiAeH ranyoKHoro h BbinyoKHaro OTBepcTnft.

Cxynaä 1. H a r p ,y 3 k a H a  j i b o h h o h  6  a ji ji o  h c o o t -  
b e t  :c t b y  e t  p a c  c  q  h t  a h h o  im ;y o T B O i n e H H i o  n  ji o -  
m  a A e h otib e p c t h h .  I lp n  KOJieöaHHHx nO ApeccopeH H oft 
MaKXbi, KOTOpbie HaiHnaiOTCH n p n  n p o u e c c e  « K a r a n ,  3 a  n o jiy -  
n epn oA  b ißajiJioiH BuycKaeTCH H ex o T o p o e  k o a h h 6 c tb o  iB-oa^yxa, 
oöycjiöBJieH H ioe n A om aA b io  B nycK H oro OTBepcTHH h nepenaAOM  
AaBJieHHH .M eatay pecH.Bepo,M «  öaAAOHOM. 3aTeM  n p n  OTÖoe 
BQ3Ayx iBbiiuycKaeTca h n oA p eocop e iiH aH  M acca  BoaupaiuaeTCH 
b KOHue n e p u o A a  KOAeöaHHii b H c x o A « o e  noAOJKenHe. B aA bH eft- 
uiHe KOJieöaiiHH np on cxoA H T  aiiajiorH «H O . BH'HaMHHecKan o cb  
p a cn oA a ra en cH  Bbim e cTaTHHeciKoft, KOTOpan cooT iB ercT uyeT  h c x o a -  
noMiy nojiOHieHiHio 6 a j i j i o « a  new  CTaTHHeGKoft H arpysK oft. U p «  k o - 
j.eöaHHH, HauH-Han c  n p o u e c c a  otöoh, ahhaiMHHöokah o c b  ÖyAeT 
naxoAHTbCH HHHce CTaTHHecKOH H3-:3a yMeHbiueHHH nepBO'HaHa.nb- 
HOTO KOJIHHeCTBa B03A'VXa B ÖaAAOHe.

CAynaü 2. H a r  p y  3 k a o a  ß a ji ji o h m e h b ui e n o a- 
h o ft h He c o o t ib e t  c t  ib y e t  13 a a  a h h o 'M y o r h o ui e- 
h  h io n j i o n a j e i  OT B e p c T H H  Kj i anauoi B.  üpH ko- 
AdöauHHX inoApeocopeHHOH Maocbi, KOTOpbie HaFiHHaioTicH npH npo- 
ueoce CHcaTiHH BCJieACTBHe öoAbmero no cpaBHeHHio oo cjiyiaeM 1 
nepenaAa AaBJieHHH, b öannon BnycKaeTCH ßonwue ,B©3Ayxa. 
ripH OTÖOe 9T0 H3ÖHT0HH0e IKOAHHeCTBO BOSlAyxa He ÖyAeT 
HOjiHOCTbio BbinymeHO H3-3a Majioro nepenaAa AaiBJieiiHH ib öan- 
jioHe h aTMooijiepHQro, BCJieACTBHe nero BoapaiCTaeT BbicoTa 
öajuioHa noA CTaTHHeciKoft Harpy3K0H. flajibHeftuiHe KoneöaHHH 
npOWCXOAHT OTHOCHTejIbHO A HH 3IM HH e OK'O ft OCH, paiGnOAOJKeHlIOH 
hsa CTaTHueoKOH, hto npHBOA'HT k uocTeineHHOMiy yMeHbiueHHio 
HSÖblTOHHOTO KOJI'HHÖCTIBa B03Ayxa H COOTBeTCTBeHHO K .yMeilb- 
uieHHK) BbicoTbi öajuioHa. H Bce m e  BbicoTa öajuioHa ocTaeTca 
öojibuieft, neM  HcxoAHaa n o A  eraTHHeoKoft Harpy3Kofl, a  KOJieöa- 
HHH nOApeOCOpeHHOH .MaCCbl OQyiUeCTBAHIOTCH OTHiOOHTCJIbHO AHlia- 
MHHeCKOH OCH, paCnOAOJKeHHOft Bbiuie CTaTHHecKOH.

lü p u  KOAeöaHHax, K O TO pbie HaHHHaiO'TCH c  n p o u e o c a  o t ö o h , 
3 a  .n o jiy n e p n o A  B binycK aeT C H  iM eH biue B o a u y x a ,  n oa T O M y  B b ic o r a  
ö a ju io H a  o c T a e T c u  ö o j ib u ie f t ,  neM  b  c j i y n a e  1 .  3 a  n o jiiy in e p n o A
CHOTHH HCX0AH3H fflblCOTa lÖajIJIOHa BOOCTaHaBJIHIBae'TCH H ÄH H a- 
MMHeOKaH OCb MOIKeT JieH taTb BÖJIM3H .CTaTHHecKOH. ÄaJIbHeHXU'He 
KOAeÖaHHH e m e  ö o A e e  inQAHHMaiOT AHHaMHuecKiyio ocb Hau c t3th- 
HQOKOH, npHÖAHJKaH e e  K  IlOAOJKeHHIO, X a paK T epH O M y AAH K OAe

ÖaHHH noApeocopeHHOH Maccbi, KOTOpbie HanHHaiOTCH npu npo- 
uecce  C5K3THH.

CAynaü 3. H a i r p y 3 K a  Ha ö a j i A O B  n p e b o  c x o a  a  i  
n o A Hy i o  h He c  o o t b e t c  t b iy e t s a x a i i H O M y  o t - 
H 0 HI e .H .H 10 i n A O l U a A e f t  OTB e p c T H H .  OpH eAHHHHHOM 
KOAeÖaHHH b  TöneHHe noAyinepHOAa c>KaTHH BnyiueHHoe koah- 
HeciBO BoaAyxa ÖyAeT MeHbiuiHM, neM ib CAynae 1, H3-3a- Maaoro 
nepenaAa ahbachhh . 3a inoAyuepHOA otiöoh H3-3a öoAbiuoro nepe- 
iiaua AaBAeiiHH b öaAAOHe h aTMoqiJiepHoro BbinyßKaeTCH .3HaHH- 
TeAbHO ÖOAbinee K0AHH6CTB0 lB03Ayxa, H6M B CAyHae 1, B CBH3H 
C HeM HCX0AH3H BblCOTa Ö3AA0H3 yMaHb'IHaeTCH. B UaAbHeftineM 
KOAeÖaHHH noApeccopeHHOH Maiacbi ocyiuecTBAHiOTCH othoch- 
TeAbHO AHHaMiHHeOKOH OOH, paOnOAOTKeHHOH .HHJKe CTaTHHecKOH. 
rtpu aHaAHse KOAeÖaHHH, HaHUHaroiuerocH c  npouecca otöoh, 
npHXOAHM K TOMiy K e BblBOAy.

AHaAorHHHbie hbachhh, xapaKTepHbie aa h  CAyqaeB 2 h 3, öu a h  
noAyneHbi h npn onTHMaAbHoft narpy3Ke, ec ah AaBueHHe ib pecn- 
eepe öbiAo öoAee hhskhm hah npeBbumaAO 3aAauHoe a a h  npmiH- 
TOTO OTHOUieHHH InAOlUaAeft OTIBCpCTiHH.

PaoaMOTpHM paöoT y perjyAHTopa J1A3-699 npn abhikchhh
a.BTOöyca no aahhhom y xopH!30HTaAbHO.My aaKpyrAeHHio A op ora , 
HMeiomen YAOBAeTBopHTeAbiioe accJiaAbTHpoBaHHoe moKpbiTHe. 
TaiK Ka« aMnAHTyAbi OTHöCHTeAbiibix nepaMeui.eHHH noA peccopen - 
h h x  h nenoApeccopeiiH bix Macc HeBeAHKH (mopHAKa 15 mm). 
neBeAHKH h nepeMemeHHH KOHua pbinara peryAHTOpa; BpeMH 
33MeAAeHHH .cpaöaTbiBaHHH u e npeBbiuiaeT 1 ceK  (TOHKa a 
Ha KpuBOH 1 p «c . 4). TaKHM ioöpa30M, MaAeftuiee OTKAOHenue 
b ep on eoce  KOAeöanMH cpeAHepaBHOßecHoro noAOHieHHH KOHua 
pbiHaira peryAHTOpa o t  ero  noAOJKeHHH n ou  CTaTHneeKOH Harpy3- 
KOH mpHBOAHT K ÖblCTpOMy BKAIOHeHHIO H3-3a MaAOTO BpeMeHH 
CpalÖaTbllBaHHH iBOBAyiUHOH CH CT6M M .

E cah aiBTOÖyC ABHIKeTCH HO A O pare C paaÖHTblM AOpOJKHbIM 
noKpbiTHeM, t o  a'MnAHiyAbi KOAeÖaHHH KOH,ua p b m a ra  AOCTuraioT 
40— GO m m , a cooT.BeTCTByiomee sthm  aMna h n y A am epeM H  3aMeA-
AeiliHH CpaöaTbiBaHHH (TOHIKH 6  H S Iia KpWBOÜ I ) HalCTOAbKO 
BeAHKo (3— 4 c e x ) ,  h to  HCKAromaer nenpOH3BOAHTejibHbiH pacxoA  
BoaAyxa npn upaTKOBpeMeHHbix nepeMemeiiHHx KOHua phinara.

BosMoiKHa pa3paiöoTKa KOHCTpyKUHH peryAHTOpa H aöoAbiuoro 
Beca n  raöapHTOB c  rHApaBAHHeoKHM 3aMeAAHTeAeM, ib KOTopofi 
B COOTBeTCTBHH C HQBbIM npHHU'HinO’M paÖOTbl oöeoneHiHiBaeTCH
npaKTHHeCK'H MTHOBeilHOe CTaTHHeOKOe Bbipa'BHHBaHHe H OTIIOCil- 
TeAbllO ÖbICTpoe BbipaiBHHlBailHe KpeilOB npu ÄBHJKeHHH 3BTOMO- 
Ö.HAH Ha n oa opoT ax  hah yKAonax, upHHeM npn peryAnpiibix
KOAeöaHHHx h KpaTKoiBpeMeuHbix B03AeflcTBHHx na pbmair p e ry 
AHTOpa HGKAKMaeTCH noTpeÖAeHHe B03Ayxa.
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P a c n p e A e A e H M e  T s i r o B b i x  y c k a m m  n o  o c $i m  

M H o r o o c H b i x  a B T O M O Ö M A e i i  n p M  n o ß o p o T e

KaHA. TexH. Hayn 
M B T Y  h m .

JIÄ HOTOOCHblE aBTOMOÖHAH (ÖOAbUIHHCTBO KOTOpblX MHO.TO- 
npniBOAHbia) b  o t a h h h c  o t  AßyxocH bix h m c io t  öoA biuoe  

K0AHH6CTB0 BapHaHTOB CXeM nOBOpOTa H KHHeMaTHHeOKOH CBH3H 
KOAec. Pa.3AHHHbie cxeMbi n oB op oT a ßM ecTe c yrAaMH n o ß o p o r a  
ympa.BAHeMbix KOAec, p h c c t o h h h h m h  M e * A y  o c h m h , KOAeefl h 
\ ta 3 m h  yiBOAa KOAec onpeAeAHiOT n y ru , npoxoAHM bie npu n o ß o -  
p o r e  paaHbiMH KOAecaMH a.BTOMOÖHAH. O npeA eA eH iian KHHeMaTH- 
necKan CBH3b KOAec oöecnenH B aeT T a K * e  3aA aiiH 0e cooTHouieHHe 
VTAOBblX CKOpOCTeft K0A6C H npHBOAHT, eCAH KOAeca JKeCT'KHO 
B TaHreHHHaAbHOM HanpaBAeHHH, K n.pOCKaAb3bIBaHHIO H3CTH 
H3 HHX, a eCAH SAaCTHHHbie, K AOnOAHHTeAbHbIM TaHTeHUHaAbHbLM 
AecJlOpMaUHHM. BlCAeACTBHe 3TOTO nOHBAHIOTCH ÄOnOAHHTeAbHbie 
( b  CpaBHeHHH C npHMOAHHeHHbIM ÄBH5KeHH6M) CHAbl, BbI3bIBaiO- 
uine nepepacnpeA eA eH H e OKpyiKHUx ycHAHH no KOAecaiM pa3AHH- 
iibix oceft. PacnpeAeJieHH e THroßbix yoiA H ft BAHiieT na  t h t o b o -  
cuenH bie K anecTB a, a paonpeAeAeH He OKpyjKHbix ycHAHft .Booiöme 
onpeaeA H eT HarpyiKeHHOcTb c h a o b o f o  npHBOAa aBTOMoö'HAeft.

r. A. CM HPHOB
EayMaHa

ß  paHee onyÖJiHKOBaHHbix paöoT ax noKa3aHO, cKOAb Hepa.BHO- 
MepHO paonpeAeAHiOTCH OKpyiKHbie c h a m  h  KpyTHiuHe MOMeHTbi 
no KOAeoaM MHaronpHBOAiibix aßTOMOÖHAeft npn noßopoTe. Tan, 
no 9KcinepHMeHTajibHbiM AaniibiiM [1], npn moBopoTe hbto ,m o ö h a h  
TA3-67B (rana 4X4)  na aoijiaAbTe ,OKpy>KHbie c h a m  na KOAecax 
r.epeAHeii o c h  c o ic t 3 b a h jih  — 320 K e ,  a na 3aAueft o c h  + 360  k z ,  
a npn n o ß o p o T e  t o t o  m e  aBTOMOÖHAH na CBeJKaBcnaxamiOM 
rpyHTe —  cooTBeTCTBeHHo 0 h + 320  Ke. B a h  aßTOMOÖHAeft 
THna 6 X 6 Ta«iKe noAyHeHbi aHaAOTHHHbie pe3yAbTaTbi [2], 
IlpH HOBOpOTe C MHHHMaAbHbl.M paAH.yCOIM 3BTOMOÖHAH BA3-214 
Ha acijiaAb'TO-öeTOH'HOM no.KpbiTHH Ha ynpaBAHeMbix KOAecax 
nepeAHeft BeAymeft o c h  KpyTHiunft m o m c m  c o c t h b a h a  — 600 k z m ,  
a Ha HeynpaBAneMbix cpeAHeft h  3aAHeft BeAyuiHx o c h x  +520  
h + 540 k z m .

H an öoA ee iieAecooöpa3HO npoanaAH3Hp,OBaTb paonpeAeAeHHH 
THroBbix ycHAHft na npHiMepe qeTbipexooHbix aß t o  m.oöh a e ft, Tan 
«a n  cxeMiy A ioöoro  TpexocH oro 3b tom oöhah  m o ä h o  noAyuHTb
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HCKJuoyeHHeM o a h o ü  m  o ce ft . T lnTH ocH bie aBTOMOÖHAH HMeiOT 
B OCHOB.HO.M CX6MbI HOBOpOTa Te JKe, HTO H HerblpeXOCHUe. K,pOMe 
T oro, cyina n o  jiH T e p a iy p e , nHTHOCHbie aBTOMoßHJi« eine He b h -  
nyciKaiOTCH AaJKe cepHÖHio h h  b o a h o ü  CTpaHe.

M H orooeH b ie  aBTOMOÖHJIH M oryT HMeTb neTbipe ocHOBHbie c x e 
Mbi n o B o p o T a , onpeA ejineM bie pacnoAOjKeHHaM yinpaßAHeMbix 
KOJiec: ynpaBJiHeMbie KOJieca o ah o h  ö ch , ynpaBJiHeMbie KOJieca 
nepiBbix Ä o y x  o ce ft , ynpaBJiHeMbie KOJieca n e p e o ft  h nocAeAH eft 
o ce ft , ynpaBJiHeMbie x o j ie c a  e c e x  oce ft .

iHnnce paeoMOTpHM BTqpoft (pnc. 1, cxeM a I )  a  TpeTHH i(p.HC. 1, 
cxew a II) BapnaHTbi, eooKOjibHy ßjiaroftapH oöeaneneHHio AöCTa- 
TOHHOÜ M a.H0B peH H OiCTH npH OTHOCHTeAbHOH inpOCTOTe KOHCTpyK- 
HHH o h h  HaHßojiee paanpocTpaneHbi.

r 3

a AJ1H cxeMbi II —  H3 BbipaaceHHH

f>2 =  Rs =  R ; R l = . R 2
cos  a' l  R i— ■

R,
COS a

M r o ji  n o B o p o T a  K o a e c  o c e i i  n p n  chm m ctPiM huoim  
C a3 H  p a cn o jioH ceH H H  o c e ft

I
t g a =  •

n o

2 / ? a

(2)

(3)

AAH He

(4)

B AaHHoft paßoTe paanpeAeAem ie m r o B b i x  yc-Hjraft npn n o s o - 
poTe paccMaTpHBaeTcn 6e3 yneTa ö o k o b o to  yBo.ua, h to  ynpom aeT 
KCCJieAOBaHne o c h o b h o to  nonpoc.a. MeTOAitKa cocTaiBAenHH ypaB
HeHHH a a h  onpeAeAennfl th to b h x  ycnjinft npn Ha.iHHHH ö g r o b o to

yiBOAa ocTaeTCH TaKoft JKe. B hcxoahhx ypaBHeHHHx (1 ) h (3) 
cnemyeT jiniub naMeHHTb cooTHomeHHe paAHVcoß noßopoTa.

B okoboh yBOA 0Ka3biBaeT ßoAMHoe BAHHHHe Ha ynpaBJiHeMoeTb 
H yCTOHHHBOCTb ÄBHJKeHHH MHOTOOCHOTO aBTOMOÖHAH, HO iB MÖHb- 
uieft CTeeeHH bahhct Ha OTHOuieHne paAnycOB noB opoTa OTAenb- 
Hbix oceft A pyr k Apyry. Tain, npn  HaMöonee HeönaironpHHTHbix 
co'ieTaHHHX yraoB yBOAa h yrnoB noßopoT a ynpaBAHeMbix Konec 
OTHOUieH'HH 0 TA e Ab’H bl X paftHyCQB C y:HeT0.M yBOHa K COOTBeT- 
CTByioiiiHM OTHOmeHHHM 6e3 yneTa yBOAa OTAHnaiOTCH na 2— 4 % .

TaiKHM 0i6pa30M, aaAaiBaHCb oinipeAeneHHHMH paAnycaiMH üobo- 
poTa HeyinpaBaaeMbix oceft, HanpHMep R3, m ojkho onpeaeaHTb 
nyTH, npoxoAHMbie pa3AHHHbiMH KOJiecaMH npn oöe n x  cxeMax 
noBopoTa, h paAHycH KaneHHH Konec.

OAHaKO Ha BejiHHHH'y paAnycOB KaneHHH öyAeT BJiHHTb K«He- 
MaTHHeOKaH ICBH3b MejRA'y KOJiecalM'H pa3AHHHbIX oceft.

Tan, npH ÖJiOKHpobaHHOM npHBOAe Konec Bcex oceft hx yrao- 
IBble CKOPOCTH AOAJKHbl ÖbiTb QAH'HalKOBblMH. PaAHyCH KaneHHH
Bcex r o a ö c  ßopTa, HMeH ß BHAy, h to  Bce Koneca hibjihiotch BeAy- 
iuhmh, 6yA>'T npnM o nponopiHHOHajibHbi nyTHM, ,n p oxo a  hm bi m h-mh, 
t. e. .npfliMO nponopHHOHaJibHbi paAnyoaM  noBopoTa.

Kam H3BecTH0, p a A »y cb i KaneHHH Konec, nepe3 KOTopbie ne p e- 
AaeTcH TnroBoe ( + P Ki) hah TopM03Hoe (— P/ci) ycHAne, onpe- 
ZieAHiOTCH n o  (jiopM yne

r K i    r KL * 'i  R k (5)

TAe r Ki ■—  paAHyc KaneHHH b ca om oto  K oaeca;
(Xi —  RO 3 (|) (J) HHH e H T TaHreHHIiaAbHOH SAaCTHHHOCTH IHHHbl, 

inpHHHMaeMbift b AaHHoft paöoT e hoctohhhmm.
T orn a  aah  cxeMbi I  mohcho cocTaBHTb CASAyromyio cHCTeMy 

ypaiBHeHHft:

)=
P hc. 1. CxeMbi n o B o p o i a  a'BroM OÖ H Aeii

B ueAHx yupomeHHH paccMOTpHM AHUib nepeMeineHHH cepe- 
A'HHbl Ka*AOft OCH, T. e. yiCAOBHO npHMCM, h to  Kojie'ca pa'QnOAO- 
»eH bi nocepQAHHe oce ft . n,pHMeM TaKnce, h to  HopMaAbHue 
narpyaKH pacnpeAeAeHbi no ochm paBHOMepao. H e  6yA0M AeaaTb 
H pa3AHHHH MeiKAy MOCTOBbIMH H ÖOpTOBbIM« CXeMaMH CHA0B0T0
npHBOAa [3].

HTOÖbl HCCAeÄOBaTb ABHHCeHHe aiBTOMOÖHAH TOAbJKO B HpOHÖCCe 
n oB op o ia , He öyAeM ynnTbiBaTb HepaiBHOMepnocTb pacnpeAeAeHHH 
oicpyiKHbix ch a  no ochm aiBTOMOÖHAH a o  HamaAa ero  noBopoTa. 
AHaAH3 pa'cnpeAeAeH'HH b th x  cha npn nphimoahHeftnoiM AßHHceHHH 
onncaH b  paöoT e [4], HepaBHOMepHOCTb paonpeAeASHHH peamiHH 
n o  öopTaM MHOroocHoro aBTOMOÖHAH n p n  ÄBHJKeHHH onpeAe- 
AHeTCH ib p aöoT e [5].

riyTb, npoxoAHMbift icepeAHHoft i'-toh och  n p «  noßopoTe aBTO- 
m oöhah, nponopiiHOHaAeH paA nyoy R i noBopoTa s to ü  och.

ToiiAa a a h  cxeM bi I ,  npHHHMan R 3= R i = R ,  a u e e u

R3 R ’.
Ri =  — — ; R„ -  — V  ■ (1)COS a COS ß

Y ta u  n o ß o p o T a  MOAec oceft (onHTaH n o cpeAHeft BeA'MnHHe yrna 
jieBbix h n p a B u x  KOAec) OnpeAeAHIOTCH H3 BbipaJKeHHft

t g a = — — t g p = ---------------------------------

(6)

- r (

'C a o jk h b  nanAOHHO B'ce ypaB H eH H H  h npHHHMaH, h t o  cyM(Ma 
B c e x  OKpyJKHblX CHA ’SlP k I paiBHa nOAOBHHe CHAbl COnpOTH'BAeHHH

0 rKi
r K l ~ COS a

r 0 rK3
r K2 c o s  ß

0 \
rK i rK3) ,

ll
r K A - rK-i) ;

AB'HJKeHHIO aiBTOMiOlÖHAH

paAHyca KaneHHH KOAeca r K3, a 
Ha .Bcex Bew ym nx noA ecax. 

iHah cxeMbi II :

MOJKHO OnpeAeAHTb BeAHHHHy 

Aanee —  OKp-yjKHbie c h a h

P k i  =

1

*1 1
1 4 . - r K l )  i

P K 2  — ( 4 - ~  r K 2 )  i

P k 3 —

1CO -  rK2) ; (7)

p Ki =
- k '

; 4 - ~ r K l )  i

rK\ —  rKi\ 

rK2 —  rKi •

(B cA y w a e , ecAH  y  aBTOiMOÖHJiH BeAyuiH.MH öyA y-T  n e  B ce  och 
(H a n p H M ep , to a b k o  nocA C A H H e A B e ) ,  t o  iie o ö x o A H iM o  npHpaiBHHTb 
cy M M y  O K pyjK H bix cha n a  K OAeicax s th x  A ß y x  o c e ft  cyM iM apH oft 
CHAe COnpOTMBAeHHH ABHJKeHHIO BCeTO aBTOMOÖHAH, a CVMMy 
O K pyjK H bix ch a  Ha K O A eicax n e p B b ix  A ® y x  o c e ft  —  cH A e c o n p o T H ß -  
AeHHH K aneH H io s th x  o c e f t .  B o öoh x  c A y n a n x  cA e A y e T  yn n T biB aT b  
ROnOAHHTeAbHble H OTepH, nOH'BAHIOIHHeCH B 3alMiKHyrOM OHAOIBOM 
KOHType.

H'H^ijiepeHUHaA, ycTaHOBAeHiibift MejKAy AByMH r,pyinnaMH Bewy- 
ni'Hx oceft (HainpH'Mep, A®yx nepeAHHx h Aßyx 33ahhx) , nQAeAHT 
cyMMapHbift Bpamaioiii,.Hft MOMeHT b onpeA eAeHHOM cooTHomeiiHH,
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3 a®HCHiu,6 M o t  KOHCTpyiKU'HH aH<H)ePeHI1'liaj,a- TaiK, Hawöojiee 
paonpocTpaHeHHbift CHMiMeTpHMHbift aKWepeHUHaa c MajibiMH 
noTepHMH Ha BHyTpeHHee TpeHHe, paaaejiHT iBpamaiomHe MOMeHTH 
rtpHÖaHSHTeJibHO nonojiaM, t . e. äjih nojmonpHBoaMoro »b tom o-
ÖH.TH IIOJiyHHM

P K l r K l  ~f“  P K 2 r K2 —  P K i r KJ V  P K i r Kl*

/4jih cxeMbi / ,  rae

(8)

COS a
r K 2 =   ____ „  r Kl H r KJ =  r K it

COS P

no.nywM

P K l 1"Kl "I“  P K 2 r Kl
COS a

cos  p - -  {P K J  ~ i P k J  f kj ■ (9)

KT S
3aMeHHH P Ki_4 «3  ypaiBiieiiHH (5 ) ,  HMea b BHay J ^ P k i = = ~ 2

h npHHHMaü % h r°Kl oanuaKOBUMH aJifl sce x  KOJiec, m to n p n  p a a - 
HOMepHOM paicnpeaeJieHHH B eca  n o  och m  h o h th  He b h o c h t  
o u ih ö k h , a n p n  «M em eiu M  ueHTpa t h jk o c t h  n p n M ep iio  n o  l/3 6a3bi 
ouiHÖKa He npeBMCHT 3 — 5 % ,  n o j i jw m

Kl
cos  ß
COS a

- X . b ]  +  r l A - ~  =  0 ;

B ■ rK i

(10)

r a e

a = K - ^

mh) OKpy*Hbie OHJibi öyayT paanpeaejiHTbCH no ochm Ha ociiOBe 
cjieayiomMx coorHomeiiHft:

2 ^  =  f ;

P K 1 ̂ *K 1 =  P n 2 r K2 i

P m r KJ =  P K i r K l >

n i “h  n 2 ~  n 3 - f -  rt4)

(1 4 )

r/ie f l i_ i  —  HHCJIO OÖOpOTOB B MHHyTy KOJiec COOTBeTCT®yiOIH,eH 
OCH.

ripoH3'Boj;H 3aiMeHbi na och  ob e npHBeaemibix Bbirne ypaBHeiiHÜ,
V !

a ia « jK e  iiMen b BHay, hto « / = («« OKpyjKHan
0,377  rKi

CKopocTb i-iTO KOjieca, npoHopuHonajibHaH paanycy R t nosopoTa 
och aToro KOJieca), nojiyHHM aJin cxeMbi I:

2 r „  =  4 r * - X - f ;

( rK rKi) rKi =  ( f°K —  rK3) rK2;

( rK "̂k:J) rKJ — ( fn fKl) rKit

rK2 cos p -|- rKl cos  a rK3 +  rKi

(15)

rK 1  cos  a rK2 cos  ( r ^ / K i

3 ia  CHCTeMa ypaBHCHHH HMeeT HecKOJibKO peuieiiHH, oaHaxo 
peajibHbiMH OKa3biBaiOTCJi to jib k o  3iiayeHHn paanycoB KaneHHJi 
npH rKl =  rK3 h rK3 =  rKi, orKyaa

cos  ct - -co s
2  cos a cos  j

2 (Oa rK3) — 4 r°K— X ^ .
(15')

ß  =  l

ü p n  yrjiax nosopoTa ynpaajiHeMux KOJiec, He npeaocxoyuuitHX 
0 = 30^ -35°, h pa3HOCTH (a — ß) ao  10—45°, t .  e. ÄJiH peajibHux 
KOHCTpyKUHH aBTOMOÖHJieft a 3 * e  B K,paHH'HiX yCJIOB'HHX, KOaeptpH- 
HHeHT y r^ j m o jk h o  npHHHTb paiBHbtM Hiyjiro, h t o ,  cymecTßeHHO 
yinpomaa peuieHHe ypaBHeBHH (110), onpeaeJineT

A _  

2 B

4 r t
P a

/  COS P \
! ( !  +  - )

\ COS a /

(11)

Xlajiee n o ypaBHeHHHM (9), (40) h (5) anpeaeJiaeM paiamycu 
KaneHHH ocTajibHbix KOJiec h OKpyHCHbie chjiu P Kl Ha » c e x  Beay- 
iuhx Kojiecax.

44jih cxeM u II

rK i :
^K 2

COS OL
r k2 =  rKt

r kj

2 (  —  r * i)H -2 ( r ° - r K2)

(12)

OTKyma

441- » f
2  (1 - f -  C° S  a) 2  (1 +  COS a)

(13)

H o  ypaiBHeHHHM ( 1 2 ) ,  (1 3 )  h (5 )  oinpetaejineM oRpyaciibie 
cHJibi Ha o e a y m n x  Kojiecax.

n p H  nocTaHOBiKe a o y x  TawHx >Ke an^xp&peHHHajiOB (M e * a y  
nepBOH h B rq p o fl, a  ia « /K e  TpeTbeft h leT B epT oft BeaymHMH o c a -

'B cHjiy cHM’MeTpHH cxeMbi II OTiiocHTe.ibHo noiiepe'iiiOH och, 
n p ox om a m eft Mepe3 cepeaHHiy öaabi aß toimoöhjih, n p n  a s y x  antp- 
(pepeiuiHajiax THroBue ycnjina Ha Bcex K ojiecax öyayT  oaHiiaKO- 
BblM'H |H He 33BiHCHHI'HMH OT paiü'HyCOB nOBOpOTa.

n PH ycTaHOBiKe Ha aBTOMoÖHJie Tpex MeJKO'ceBbix aH ip^epe'i- 
HHajiOB THTOBbie ycnjina npn paßHbix paa'Hycax Koaec paunpeae- 
.tihiotch n o KOjiecaM Bcex oceii nopoiBHy «e3a'BHCHMio o t npHMe- 
HH0MOH cxeMbi H pata,IHy(Ca HOBOpOTa aBTOMO&HJlfl.

H a  p n c . 2  npH ßeaeH H  3a b h ch m o cth  OKpyKHbix ch ji pa3JTHiHbix 
KOJiec o t  p a a n y co B  n o ß o p o T a  h oyMMapHoft c h jiu  conporHBaeHHH 
ABHJKeHHK) aBTOMOÖHJIfl. IlpH  HOCTpOeHHH rpa^HKOlB B U6JIHX 
yaoöcT iB a cpaBHeH'HH paajiHHHbix cxeM  h p h h h t o  paBHOMepHoe 
paanojiojK eH H e oce ft  n o  6 a se . 3aMeTiHM, h t o  HepaBHOM epnoe p a c -  
nojiOJKeBHe oce ft  n o 6 aa e  3Ha»iHTejibHO MeHbuie b jih h b t  Ha p a c -  
n p ea e jieH n e ycHJi'Hft n p n  n oß p p oT e , neM cxeM a n o ß o p o T a , p a a H y c u  
n o ß o p o T a  h cxeM a CHJiOBOro npH B oaa. BjiHHHHe pacnojiojK eH H H  
oce ft  n o  6 a3 e  h « x  KOJimeCTBa b o  BpeMH npftMOJiHHeftHoro aBH- 
>KeHHH n0Ka3aH 0 b p a ß o T a x  [4, 6]. r ia p a 'M eip b i ycjiO B H oro aBTO- 
m oöh jih  npHHHTbi: G a = 2 0  0 0 0  kz\ L = 6 4 0 0  mm\ r°K = 6 0 4  mm\
? .= 0 ,0 5  mm/kz\ iieiiTp THJKecTH p a on o jio jK eH  nocepea'H H e. 
KaK BHaHO H3 npHBeaeHHblX rpaipHKOB, OKpyHCHbie yCHJIHH Ha Be- 
ayuiH X K o jie ca x  M H oroocH oro  b b to m o O h  jih  n p n  n o ß o p o r e  
C nOCTOHHHOH CylMlMa,pHOH CHJIOÄ COnpOTiHlBJieHHH aBHHCeHHIO H3Me- 
HHHDTCH iB UIHpOKHX n p e a e jia x . Pa'3H'ÖCTb OKpyjKHblX CHJI pa3.THlI- 
übix KOJiec cymecTBeHHO yBejrHHHBaeTCH c yMeHbiueHHeM p a a n y -  
COB nOBOpora aBTOMQÖHJIH H He 3aBMCHT OT OyMMapHOH CHJIbl 
COnpOTHBJieHHH aBHJKeHHIO (pHC. 2 ,0 ,  6 ) .  OoCJieaHHH BJIHHeT 
na aöcojiioTH ioe 3naneiiH e ycHJinft. r ip n  yMeubmeHHH c h jiu  c o n p o -  
THBjieiniH a'B'HJKeiiHio oKpyjKHbie ycHHHH B cex  KOJiec yM eiibm aioT - 
CH COOTBeTCTBeHHO. H a  BejTHHHIly OKpyJKHblX y'CHJIHH cymecTBeHHO 
BJiHHeT cxeM a noBOipoTa aBTOMaÖHan. TaK , n p n  n o ß o p o T e  n o  c x e 
Me II HaHÖOJIbUiaH pa3HOCTb M e * a y  OKpy>KHbIMH yCHJIHHMH 
pa3jiiM H bix KOJiec Ha oneH b u ih p ok om  aH ana30H e H3MeiieiiHH 
p a a n y c o a  n o ß o p o T a  n p n M ep n o  b 3  p a 3 a  MeHbuie, höm n p n  n o ß o -  
p o r e  n o  cx eM e  /  (p n c . 2 , a, e ) .

3HaiHHTejibHO BJiHHeT Ha paonpeaejieHHe OKpyxcHUx lyoiui.Tft 
no KOjiecaM cxeMa CHJiOBOro npHBoaa, oißecneHMBaioman pa3HHH- 
H'yio KHHeMaTHHeCKylO OBH3b oceft. HaHÖOJIbUiaH pa3HOCTb
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B OKpyjKHblX yCHAHHX C OÖeHMH CXeMHMH nOBOpOTa HaÖJHO^aeTCH 
npH ÖJIOKHpOBaHHOH CBH3H OCeft. y c fa H O ’BKa' OflHOrO ÄHfjxjiepeH- 
Unajia b cxeM e II He A aeT HHxaxHx npeHM iym ecrB, a b cxeM e I —  
öo jib m e npeBMyme'CTiB (iMeHbiuyio p a 3 »o c T b  oxpyiKH bix ycHAHft), 
neM  ylcTaHQBiKa A ß y x  AlH'4>cj>epe™.!lla jI0B - 

(FIoHiBaeHHe b unipoxoM  A a an aso H e «3M eHeHHa pa A u y coB  n o o o -  
poTa, ocoöeHHO npH M aabix cHJiax .oonpoTHBAeHHa Aß'HJxeHHK), 
OTpHUaTejIbHblX OKpy>KHbIX yCHJIHH, nOKa3bIBaeT, HTO BO BpeMH

U m

Phc. 2. PaonpeaeaeHHe oxpyxH b ix  ycHAnft n p «  noßopoT e aBTO- 
MOÖHJieft T»na 8 X 8 :

P s Ps
a — c x e M a  / ,  -------- =» 0,02G a; 6  —  c x e M a  I,  ------- =  O .lG a ; e  — c x e M a  II,

2 2
P 2
  =  0,02G a; /  —  n p n  ß jiO K H poB aH H O M  n p H B o a e  B c e x  o c e f t ;  2 —  n p H
2

o a h o m  Ä H (J )(t )e p e H i;H a jie ; 3  —  n p n  A B y x  A H c})it )e p e H U H a jia x

noBopoTa HeKOTopue K oa eca . u p aß p a iu aiorcH  H3 Beaym M X b  xop- 
M 0 3 a m «e . HajiHHHe np« ABHJxeHHH a®TOMoßHAa paaHOHMeHHbix 
OKpyJKHblX yCHJIHH OAHOB.peMeHHO Ha paa.l'H'-IHblX CBH33HHbIX 
M e sm y  COÖOft KOJieeaX npHBOÄHT K BOSHHKHOBeHHK) H!HpKyjIHpiyiO' 
men n a p a 3 «T H 0 ft  m o iu h o c t h  [1, 7].

B o BpeMH noaopoTa leT b ip e x o cH o ro  aBTOMOÖHAa c orajiicw e- 
HH0M OT pa3iH.aT0HH0H .KOpOÖKiH A ß y x  nepßÄHHX oceft H HCJIOAb- 
30,BaHH6M B KaHBCTBe BeAylUHX TOAhKO ÄBiyX 3aaHHX THITOBbie 
ycHJiHa b cxeM e I  iie3a:ucH M O  o t  HaAHUHa Ä H ^ e p e H itH a H a ,

a b  c x e M e  II npH  H a an an H  
ÄH 4>4>epeHUHajia 6 y n y x  p a c -  
n p e Ä e jia T b c a  paBH O M epH O. 
JlHUIb npH  ÖJIOKHpOBaHHOM 
n p H B o a e  b  c x e M e  II H ep aB H o- 
M ep H ocT b  b  p a c n p e a e a e H U H  
THTOBblX yCHJIHft OCTaeTCH 
Toft * e ,  h t o  h 6 e3  o re jiio a e -  
h h h  n ep eA H eft r p y n n b i  m o 
c t o b .

OTKjuoaeHHe A ß y x  n e p e A 
HHX OCeft npH ÖAOKHpOBaH- 
HOH CBH3H HX A P yr C APyrOM
h  p a ö o T e  b  K a a ecT B e  BeAO- 
m m x He o cB o ö o > K A a e T  h x  h 
c u j io B o ft  npH BO A M ea cA y  h h m h  
o t  H a rp y *e H H a . Tax * e ,  x a x

P hc. 3. PaonpeAeAeHHe oxpy:
Hbix ycHJiHft npn noBopoTe a®i 

MOÖHAeft THna 8 X 4 :
Ps

a  —  c x e M a  /, ------- =»0,02Ga; 6  —  c:
2

n a  II , ------  — 0,02Ga
2

h b BeAymnx x ou ecax , KHHeMaTHaecxoe HecooTBeTCTBHe ßpa- 
ipeHHa x o a e c  pa3Hbix oceft A.eftcTBHTeAbHO npoxoAHMbiM hmh 
nyTHM oßycAOBAHiBaeT noaBAeHne b saMKHyTOM xoHType ( mocth—  
cHAOBoft np.HBOA— A op ora ) y n p y roro  MOMeHTa h UHpxyAHpyKuueft 
napaaHTHoft moiuhocth. H a pnc. 3 noxa3anbi 3aBHCHM0CTH pac- 
npeAeAeHHa oxpy>KHbix cha b stom  CAyaae. n a p a M erp u  ycAOB- 
lioro  aiBTOMoÖHAa npeacHHe.

BblBOAbl
1. npH  JlOBOpOTe MHOTOOCHblX aBTOMOÖHAeft 0,Xpy>XHbie yOHAHa, 

b tom  qHCAe h THroBbie, paanpeAeAHKrtca n o  ochim HepaBHOMepHO. 
B o  m hothx CAyaaax H epaBHOMepuocTb paonpeAeAeHHa ycHAHft 
npMBOAHT x UHpKyAau«« napaaHTHoft m oiuhocth  b oahom  hah 
HecxoAbKHX xoHuypax CHAOBo.ro npHBOAa.

2. yiMeHbiueHHio «epaBHOiMepHocTU paonpeAeAeHua ycHAHft 
npu n o ßo p o T e anocoßcTB'yeT BueAeHHe AH4>4)ePeHHliajla MeHAy 
ynpa'BAHöMbiiM'H h HeyinpaBAaeMbiMH ochimh. ycTauoiBKa Aßyx ä'h4>- 
(JiepeHUHaAOB b cxeMe II (ynpaBAaeMbie x oa eca  nepBoft h 
nocAeAHeft oceft) h Tpex A »4 l4)ePeHIl Ha',10B ß AK)ßoft cxeMe 
oßecnenHBaeT noAHyx) paBHOMepuöcTb ycHAHft.

3. B OAHHaKOBbix ycAOBHHX cxeM a II oßecneA H B aeT ßÖAMUyx) 
paiBhome p h o CTb pacnpeA eAeH H a ycHAHft, hom cxeM a I.
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YflK 629.11.012.5.004.6

B A H q H M e  L U M p M H b l  o 6 o A O  H a  M 3 H O C  n p o T e K T o p a  L U H H b l

r. B. HAflEJKflHH

HayHHO-HCcneflOBaTe/ibCHMM m hctm tyt  ujhhhoh  npornbiuj/ieHHOCTH

C y m E C T B y r o m H E  TeopeTiinecKiie noHOxieiiiiH no3BOAHioT
OIieilHTb HHTeHCHBHOCTb H3IIOCa KOJieCH aiiaAIITHHeCKH B pOKH- 

Me 3anaHHoro npocKaJib3bißaHHH hjih b peiKiiMe 3aAaHiioft TaurcH- 
HnajibHOil en/iw  [1]. O a h 3 k o  Ha aBTOMOöiwie KaaeHHe mmibi npo- 
h c x o a h t  npn CMeuiaHHOM peiKHMe HarpyxeHHH, nosTOMy o c h o b - 
h w m  noKa HBJiHeTca SKcnepHMeHTaAbHoe HCCJieftOBaHHe uiHHbi Ha 
aBTOMOÖHJie. HcCJieÄOB3HHe npOBOÄHAOCb BO BpeMH AOpOKHblX 
HcnbiTaHHH u ih h  260— 20 c  uHaroHajibHbiM HanpaBJieHneM KopAa b 
xapKace. LUh h u  yciaHaBJiHBajiH Ha Benym ee K ojieco 3 b t o m o ö h a h , 
ABHHcymerocH n o acijjaAbTo-öeTOHHOMy noKpbiTHio npn Harpy3Ke 
Ha K ojieco 1630 kz  h BHyTpeHHeM AaBAeHHH b uiHHe 4,5 kz/cmz. 
LÜHpHHa nocaflOHHoft uacTu oöoAbeB öbiAa 5,0; 6,0 ; 7,0 h 8,0". 
U lnpnna o6op,a B bipa»;ajiacb nepe3 o c iio M o e  KOHCTpyKTiiBHoe co -

oTHOUieuHe m o k h y  ih h h oü  h o ö o a o m  ~ Z ~  (C  —  liiH pim a o ö o A a ;
B 0

ß 0 —  un ip n n a npo4>HJiH u iiih h  b  najiyTOM c o c t o h h h h ) .
H 3  npeACTaBAejm bix

, k U M km  
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0,52 0,6 0,1 ¥  B

P hc. 1. 3aBHCHM0CTb h h t6h ch bh octh  
H3Hoca pHcyHKa npoTeKTopa uiHHbi 
c  AHaroHajibHbiM HanpaBjieHueM Kop- 

Aa o t  uiHpHHbi oöoA a :
/  — no yrjiy; 2 — no uem py

« v
OT KOHCTpyKUHH UiHHbi, X y  =  •

n a .ib H a  y r . io B O H  j k c c t k o c t h  n p n  K a t e m i n  u u iH b i — — , a  k a c a T e j i b -
a

H b ie  H anpsi>K eH H H  b  K O H T aK T e h m c i o t  b h a

r k y
^ m — -----------

T oru a mo>kho npeACTaBHTb 

~ -------
2 H k v

OKOHHaTeJIbHO

p w a l  P w ° - l2 ' 

2 H B V

SKcnepiiMeiiTajibHbix AaH- 
H blX  (pnc. 1 ) . BHA- 
h o  x op ou io  BbipaxeHHoe 
yMeHbiueHHe h h t c h c h b h o - 
c t h  H3Hoca c  yßejiHHeHH- 
eM rnnpiiHbi oöoA a .

CpaBHeHne Bejinnnn h h - 
TeHCHBHOCTH H3HOCa HC- 
nbiTyeMbix u i h h  noKa3biBa- 
e T , h t o  c  y B e jiH H e n n e M

-7 7  o t  0,5 a o  0,74 BAHH-
0

Hne nocAeAHero Ha c h h - 
JKeHHe HHTeHCHBHOCTH H3- 
Hoca yMeHbiuaeTCH o t  20 
AO 10%  Ha OAHH AK3HM 
UiHpHHbi OÖOAa. yHHTblBaH 
noAyHeHHyio HejiHHeftHyio 
3aBHCHMOCTb, MOIKHO
n p e A n o A a r a T b ,  h t o  n p n  

_ r _ =  0,8 HHTeHCHBHOCTb H3HOCa ÖyAeT ÖAH3K3 K OnTHMaAbHOH,
B o

c
KOTOpyiO MOIKHO ÄOCTHHb, H3MeHHH -----  .

B 0
CHH>KeHHyio SKcnepHMeHTaAbHO HHTeHCHBHOCTb H3Hoca npn yBe- 

AHHeHHH UiHpHHbi OÖOAa MOWHO OÖBHCHHTb, eCAH npHMeHHTb K 
AaHHOMy CAynaio Teopm o ycTanocTH oro MexaHH3Ma H3Hoca npn 
ynpyroM  KOHTaKTe [1], B cbh3h c  sthm  HcnoAb3yeM BbipauceHHe 
AAH HHTeHCHBHOCTH H3H0C3 nHeBMaTHHCCKHX' UIHH, npHBeAeHHOe B 
p a 6oTe [2], FlocKOAbKy yc.HOBHH KanenHH, tj)H3HK0-MexaHHHecKHe 
KOHCTaHTbi Tpym uxcH MaTepnaAOB, KOHCTpyKTHBHbie napaMeTpu 
uihh, BHyTpeHHee AaBAeHHe h Harpy3Ka aa h  Bcex hihh öm ah oah - 
HaKOBblMH, TO nepeHHCAeHHbl'e BeAHHHHbl, BXOÄHHlHe B nOAHOe Bbl- 
p a x e m ie  a a h  I k, 6yp yT  hoctohhhm m h A  a a h  Bcex cpaBHHBaeMbix 
uihh. OAHako, KaK noKa3aHo b paöoT e [3], xecTKOCTb uihh c  yße- 

C
AHHeHHeM -----  MeHHeTCH. IloSTOMy paCCMOTpiIM BXOAHIIlHft B

B  o
BbipaiKeHHe ÄA H  /K K03(|)(J>HUHeHT ÖOKOBOÜ HieCTKOCTH, 33BHCHI11HH

P w l 2

T a K  KaK p w H H  Mbl npHHHAII AAH Bcex HIHH nOCTOHHHbIMH, TO 
n o c A e  npeo6pa30BaHuft

I k ~ A  f> A B y

K a n  biiaho h3 noAyHeiiHoro Bbipa>KeHHH, HHTeHCHBHOCTb H3H0- 
ca uuiHbi 1 K o 6paTHo nponopniioHaAbHa AAHHe nAOuiaA« k oh tb k -

Ta l 1 1 ö o k o b o h  HiecTKOCTii ß « ,  a OTiioiueHiie— —  3aBHCHTOT
/ ° ' 4 B y

ynpyrux xapaKTepHCTHK ihhhh .
Ä ah pacueTa ucnoAb3yeM noAyueiiHbie hsmh  SKcnepHMeHTaAb- 

Hbie AaHHbie O ÖOKOBOH *eCTKOCTH HIHH H H3MeHeHHH AAHHbl nAO- 
maAH KOHTaKTa npu pa3-
AHHHblX 3HaHeHHHX OTHO- By KZ/CM

350
HieHHH - —  (pHC. 2 ) .

B
TtoCROAbKy

1
Z0,4 B y

TO,

300

(ky  —  K03([)(|lHUHeHT ÖOKOBO-

noACTaBHB AaHHbie a ^ h 
K3HCAOH HCCJieAyeMOH 1UH- 

1
Hbl B Bbipa^<eHHH —'  ,

l ' B  y
onpeAe^HM ero H3MeHeHHe
B 33BHCHMOCTH OT OTHO*

c
HieHHH — - (pHC. 3 ) . yHH- 

^ 0
TblBan, HTO BJIHHHHe Bcex 
A p y rn x  4)aKT0p0B Ha hh- 

reHCHBHOCTb H3HOCa HCnb/- 

TyeMbrx u i h h  HaMH npHHfl- 

TO BejIHHHHOfi nOCTOHHHOH 

A , TO MOJKHO BbIpa3HTb 

KaK

2 ^

250

/  r,
1—

2

L

30

29
28

2 1

26

0,52 0,6 0,1 -4-00

P h c . 2. 3 a B iiC H M 0 C T b  ö o k o b o h  a c e -
CTKOCTH UIHH C AHarOHaAbHbIM Ha- 
npaBAeHHeM KopAa b CTaTHKe h  a a h - 
Hbl nAOHiaAH KOHTaKTa OT OTHOUie-

c
HHH ~  npn p  — 4,5 K ejcsp , 

B o
Q =  1630 Ke:

1 — ßoKOBaa jKecTKocTb; 2 — AJiHHa njio- 
maAH KOHTaKTa

ro  yBOAa uiHHbi). B BbipaiKeHHH a a h  KacaTeAbHoro HanpHuceiiHH b 
KOHTaKTe [2]

P'W ^  l

A =  -
1

l 0 '4 ß v

1 ,4 5 0

0 ,0 0 0 8 9 9
=  1 ,6 2  • 103,

H  ’

rp e  Pw —  BHyTpeHHee AaBAeHHe b m une; 
a  —  yroA  ö o k o b o to  yBOAa u ihhu;
l —  AAHH3 nAOHiaAH KOHTaKTa IHHHbl C nAOCKOCTblO;

H  —  BbICOTa npOt))HAH HIHHbl.

Bbipa3HM y.y uepe3 öoKOByio xcecTKocTb h ihhu B y.
FlpUMeM, HTO ÖOKOBaH IKBCTKOCTb B u B CTaTHKe npOnOpHHO-

rAe 2 /K3 —  cyMMa cpeAHHx HHTeHCHBHOCTefl H3Hoca HcnbiTye- 
M blX  HIHH.

F Io A y u e H H b ie  p a c n e T H b i e  A a H H b ie  b  B b ip a s c e H U H  a a h  I k  K a > K A o r o  
C

äHaneHHH —  h ih h  npHBeAeHbi Ha puc. 3 . H a s t o m  > ue pHcyHKe 
B o

A a n a  3 K C n e p H M e H T a A b H 3 H  3aB H C H M O C T b BeAH H H H bl c p e A H e f t  H H TeH -
c

c h b h o c t h  i i 3 H o c a  u i h h  o t  ~ r ~ . C p a B H e H H e  p a c n e T H o f t  H S K C n e p H -
B  0
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MeHTajlbHOH 3 aBHCHMOCT0 H II03B0AfleT CAeAaTb BblBOA o  BnoAHe 
YÄOBJieTBopHTejibHOM KanecTBeHHOM hx coBnaaeHHH. C jieÄOBaTejib- 
h o , HHTGHCHBHOCTb H3Hoca u ih h h  c ÄHaroHajibHbiM HanpaBAeHHeM  
ko p A a b K a p x a ce  yMeHbiuaeTCH npH yBeAHHeHHH ö o k o b o h  h paAH -

aAbHOH >KecTKOCTefl h 33BHCHT o t  — -  . KpoMe T oro , pa3BHBae-

Man b  n a c T o a i u e e  Bpeivisi T e o p i iH  y c T B A O C T iio r o  H 3 H O ca  c n p o c K a j i b -

Puc. 3. PacneTH aH  h SKcnepiiMeHTaAbHan 3aBHCHMOCTn HHTeHCHB-
C

HOCTH H3HOCa n pO T eK T O pa OT OTHOHieHHH ~ r ~  :
“ 0

1 — /  S K c n e p H M e H T a jib H a a ; 2 — B ejiH B H iia  -------------- ; 3 —  1K  p a c i e T H a »

/ ° ' 4 ß „

3bIB3HHeM npH KaHeHHH AOBOAbHO TOHHO OTpaiKaeT BAHHHHe KOH- 
CTpyKTHBHbix napaMeTpoB ih h h  c  AnaroHaAbHbiM HanpaBAeHHeM 
KopAa Ha H3H0C pncyHKa npoTeKTopa. HeKOTopoe KOAHnecTBeHHoe 
HecoBnaAeHne b  ä s h h o m  CAynae m o ik h o  o6T>HCHHTb TeM, h to  b  A 
b x o ä h t  TaKHe napaM eTpu, KOTopbie b  onpeAeneHHofi CTeneHH 3a- 
bh ch t  o t  y n p y ru x  xapaKTepncTHK u ih h h , h o  He MoryT öbiTb ynTe- 
Hbi. Tak, yMeHbuieHne l h  yßeAHHeHne B y a o a ik h o  HeH3MeHHO b a h -
HTb Ha KOHCT3HTbI OnOpHOH nOBepXHOCTH, nOCKOAbKy OHH 33BHCHT 
o t  AHHeHHOH ckopocTH SAeMeHTOB npoTeKTopa b KOHTaKTe. JleiKa- 
man b ocHOBe BbipaiKeHHH IK AHHeftHaa 3aBHCHMOCTb MeiKAy Tm h 
BeAHHHHOH nyTH CkOAblKeHHH 3AeMeHTOB npOTekTOpa OT BXOAa B 
KOHTaKT AO MOMeHTa AOCTHIKeHHH MaKCHMaAbHOTO Tm 33BHCHT OT 
3akOHa pacnpeAeAeHHH yAeAbHbix AaBAeHHH npn kaneHHH b  nAo- 
maAH KOHTaxTa. riocTOHHHbie MaTepnaAa 3 3 b h c h t  o t  h x  Ae(J)op- 
MauHH b 30He KOHTaKTa. OAHako yneT Bcex npHÖAHweHHft MaTe-

MaTHHeCKH yCAOIKHHT paC H eT, H Ö yA ßT y n y m e H  (})H3HHeCKHH CMblCA
c

BAHHHHH ------  IHHH Ha II3HOC npOTekTOpa.

B‘ c
B mHHax THna P BAHHHHe ——  Ha noBHineHHe h3hococtohko-

B 0
CTH He OTMenaeTCH. 3 t 0  MOJKHO OÖbHCHHTb TeM, HTO 3TH IHHHbl 
oÖAaAaiOT öoAbiuoft yrAOBOii »ecTKOCTbio, npeBOCxoAnmeft Aan- 
Hbift noKa3aTeAb y  ihhh c  AuaroHaAbiibiM HanpaBAeHHeM kopAa. 
ÜAHakO CBH3b MOKAy ÖOKOBOH H yTAOBOH »eCTKOCTblO IHHH THna 
P He HMeeT npHMoft 33bhchm octh . Ha 3 to  yKa3biBaeT t o t  (pafKT, 
h to  npn 3HaneHHH B y hihhh THna P, b 1,5 pa3a MeHbiueM no 
cpaBHeHHio c o  3HaneHHeM B y hih hh c  AHaroHanbHHM HanpaBAe
HHeM kopah, uiHHa THna P HMeeT yrAOByio » e c r e o c T b  Ha 25 ±  
± 3 0 %  ßoAbiue. noaTOMy noBbiuieHHe 3HaneHHH B y y  uih hu THna 
P He MOJKeT ÖblTb npHHHTO nponOpHHOHaAbHblM yTAOBOH JKeCTKO- 
CTH. 0aH3K0 HMeHHO OT BeAHHHHbl yTAOBOH »eCTkOCTH 33BHCHT

k
yrOA yBOAa IHHHbl. nOSTOMy HeAb3H npHHHTb ÄAH IHHHbl — -  ~ B y ,

a

a CAeAOBaTeAbHO, h neAb3H H cnoAb30BaTb ycTaHOBAeHHyio 
aHaAHTHHeCKylO 3aBHCHM0CTb IK AAH UIHH P OT IHHpHHbl OÖOAa. 
VcTaHOBAeHHaH 3aBHCHMOCTb npiITOAHa TOAbKO ÄAH UIHH C AHa- 
TOHaAbHbiM HanpaBAeHHeM K opAa b K apK ace.

^ B bi BO A bi
1. YcTaHOBAeHO 3HaHHTeAbHOe noBbiuieHHe AOATOBeHHOCTH UIHHU 

c AuaroHaAbHbiM HanpaBAeHHeM kopAa b Kapnace no H3H0cy npo
TeKTopa npH yBeAHHeHHH IHHpHHbl OÖOAa.

2. TeopeTHHecKH noka3aHO, hto HHTeHCHBHOCTb H3Hoca npoTek- 
Topa IHHHbl HMeeT CTeneHHyiO 33BHCHMOCTb OT IHHpHHbl OÖOAa, a 
3H3AH3 paCHeTHOTO COOTHOHleHHH n03B0AHeT CHHTaTb, HTO OCHOB- 
HblM (JiaKTOpOM, CHHJKaiOUIHM HHTeHCHBHOCTb H3HOCa npOTeKTOpa 
IHHHbl npH yBeAHHeHHH IHHpHHbl OÖOAa, HBAHCTCH yBeAHHeHHe yT- 
AOBOH IKeCTKOCTH npH yBeAHHeHHH IHHpHHbl OÖOAa.

3. TeopHH ycTaAOCTHoro MexaHH3Ma H3Hoca c  npockaAb3biBa- 
HHeM KOAeca upn ero kaneHHH xopouio OTpainaeT BAHHHHe kohct- 
pyKTHBHbix napaMeTpoB uihhh  Ha H3HOC pncyHKa npoTeKTopa. 
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3KcnepMMeHTaAbHoe MCCAeflOBOHMe cijenAeHiisi iumh 
c rpyHTOM npn 6y kcobgihmm

K aH fl. TexH. HayK T. E. E E 3 E O P O f lO B A ,  H . «O. K O L U A P H b lf j

K H e S C K H H  a B T O M O Ö H A  b H O - f lO p O lK H b lH  M H C T H T V T

Tl E4>OPMHPYEMbIE rpyHTbi oÖAaAaioT c b o h c tb o m  H3MeHHTb 
/ A  COnpOTHBAeHHe CABHTy He TOAbKO B 33BHCHMOCTH OT CIKHMa- 
iouiero HanpniKeHHH, ho h o t  BenuHHHbi CABHra npn o ah om  h tom  
nee ciKHMaiomeM HanpniKeHHH. OTMeneHHoe c b o h c tb o  rpyHTOB cy - 
mecTBeHHo BAimeT Ha npoöykcoBbißaHHe kOAeca, ero  KanecTBeH- 
Han cTopoHa HeoAHOKpaTiio onncuB aA acb m hothm h HBTopaMH 
[1, 2, 3]. O ä h 3 k o  KOAHHecTBeHHasi xapaKTepncTHKa s t o t o  bah h h h h  
c  yneTOM THna npoeKTopa u ih h h  a o  ch x  nop noAHOCTbio He ycTa- 
HOBAeHa. Me*AY ts m , TaKHe AaHHbie Bamiibi a a h  H3yneHHH AHHa- 
MHKH 3AaCTHHH0T0 KOAeCa H OneHKH npOXOAHMOCTH KOAeCHHX aB- 
TOMoÖHAeft n o  ActjiopMHpyeMHM rpyHTaM.

PaccMaTpHBaeMbie KOAHnecTBeHHbie 3 3 b h c h m o c th  noAyneHbi b 
pe3yAbTaTe u iu pok oro  3KcnepHMeHTaAbHoro HCCAeAOBaHHH cuen- 
AeHHH b peiKHMe TporaHHH c MecTa h öykcoßaHHH Ha Meere ihhh  
peryAH pyeM oro AaBAeHHH (12,0— 18; 14,00— 18; 16,00— 20; 18,00— 
24) h apoHHoft h ih h h  1140x700 H-170. 3 t h  HCCAeAOBaHHH ocym e- 
CTBAeHu b pa3AHHHbix rpyHTOBux ycAOBHHx na nuAeBaTO-cyrAH-

hh ctom  nepH03eMe. O h h  npoßeAeHu c o b m c c th o  c M o ck o b ck h m  
aBT033BOAOM hm. JlH xaieBa, KoyopbiH npeAOCTaBHA KneBCkOMy 
aBTOMOÖHAbHO-AOpOIKHOMy HHCTHTyTy CneHHaAbHblH CTeHA AAH HC- 
nblTaHHH UIHH B nOAeBbl.X yCAOBHHX (4, 5].

B COOTBeTCTBHH C eAHHOH ÄAH BCex OnHTOB MeTOAHkOH HCCAe
AOBaHHH OÄHHOHHOe KOAeCO C HCnblTyeMOH IHHHOH npOBOpaHHBa- 
Aocb Ha MecTe, a CTeHA npiiHyAHTeAbHo ynep>KHBaACH o t  nocTy- 
naTeAbHoro nepeMemeHHH. Ha uiHHy npn onbiTe AeftcTBOBaAH 
(pnc. 1 ): BepTHKaAbHan Harpy3Ka Q, ropH30HTaAbHan peaKHHH b 
on op a x  o ch  m n e c a  F r  h KpyTHiHHH m om ch t M = P ß ,  rAe P  — ch - 
Aa HaTHiKeHHH Tpoca, a R  —  nAeno npHAomeHHH c h a h  (paAHyc 
HIKHBa).

YAeAbHan CHAa cuenAeHHH BbiiHCAHAacb npHÖAHHceHHo:
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npHHHToe 3Äecb AonymeHHe o  t o m ,  h t o  paBHOAeftcTByiomaH c h -  
jia cuenneHHH KOJieca c  rpyHTOM T npoxoAHT napaAAenbHo no- 
BepxiiocTH H e cjie c jw p M H p o B a H H o ro  rp y H T a  Ha paccTOHHH H o t  o c h  
Koaeca, paBHOM AHiiaMiineckOMy paA iiycy  KOJieca r p ,  b o 3 M O jk h o  b  
CBH3H C TeM, HTO npH OnblTaX HaÖJHO^aJIHCb OTHOCHTejIbHO Majlbie

3arjiy6jieHHH uuiHbi b rpyHT h 
OTHOCHTejIbHO ÖOJIbUIHe 3iia- 
’ ieHHH paAHyca r p .

B  KanecTBe koaijnjiHHHeHTa 
cpenjieHHH npn TporaHHH c 
MecTa cp ycjiOBHO npHHHTO 
MaKCHMajibHoe 3HaneHHe
yaejibHofl cHJibi cirenjieHHH 
npn onbiTe. KpoM e t o t o , h c - 
n0JIb30BaH0 nOHHTHe o  k o s c })- 
(jwuHeHTe cuenneHHH npn h h - 
TeHCHBHOM npOÖykCOBblBaHHH 
KOJieca Ha MecTe <p8, HncjieH- 
HO paBHOM MHHHMajIbHOH 
y^ejibHOH CHJie cuenneHHH 
npH AHHTejIbHOM npoßopaHH- 
BaHHH KOJieca Ha MecTe. 

yKa3aHHbie KoaijHjjHmieHTbi cuenjieHHH, cooTBeTCTByiomHe pa3- 
JIHHHblM TpyHTOBblM yCJIOBHHM II pa3HbIM THnaM UIHH, npHBeAeHbi 
b  TaßjiHiie.

no3BOJiHK)T AaTb cpaBHHTejibHbift aHajiH3 noKa3aTejieft cuenneHHH 
HcnbiTaHHhix h i h h  c  rpyHTOM npn pa3jiHHHoft BejiHHHHe npoöyK co- 
BbiBaHHH KOJieca.

npH  OAHOH H TOii * e  BepTHKajIbHOH Harpy3Ke H 0AHH3K0B0M 
AaBJieHHH B03Ayxa b  uiHHe xapaKTep sKcnepHMeHTanbHbix 3aBH- 
ciiMocTeft M — 5  h  tp'— 5  cymecTBeHHO MeHHeTcn npn pa3jiHHH0M 
(})H3HHeCK0M COCTOHHHH rpyilTa H BJiaHCHOCTII W (pnc. 2).

B onbiTax Ha 6opoHOBaHiioft n a x o T e  npn OTiiociiTejibiioft Bjia>K- 
h o c t h  rpyHTa 0,45— 0,65 o t  n p eu en a  TeKynecTH, paB H oro BJiaiKHO- 
c t h  33,4% , MOMeHT cuenjieHHH BHanajie H apacTaji npHMo n p o n o p -  
UHOHajibHO cABHry HiHHbi (KpHBbie /  h  2, p n c. 2 ), a 3aTeM njiaB - 
HO AOCTHrajI MaKCHMajIbHOH BejIHHHHbl, Ha KOTopoft CTaÖHJIH3HpO- 
Bancn npn AajibHeftuieM cuB ure. 06"bHCHHeTCH s t o  TeM, h t o  H ana- 
j i o  npoBopaiHBaHHH uiHHbi xapaKTepH3yeTCH ynjiOTHeHHeM p u x n o -  
ro rpyHTa b  o6jiacT H  KOHTaKTa, CMemeHHeM KpynHbix KOMbeB non-  
b h  b  ö ojiee  ycTOHHHBoe nonoHceHHe h  npeccoßaH H eM  pb ix jioro  
rpyHTa b o  Bna/iH H ax npoTeK T opa. ,fl,anee b  rpyHTe o6pa3yeTCH  n o -  
BepxHOCTb cABHra, KOTopan npoxoA H T no  BbicTynaM nonB 03auenoB  
uiHHbi, a  AecfiopMauHH BHe 30Hbi KOHTaKTa 3aTyxaiO T. K o jie c o  npn  
AajibHeöiueM  n oB op oT e ue3H am rejibH o norpy?K aercn  b rpyHT, ran  
Kan He 3anojiHeHHbie rpyHTOM n o H B 03au en u , BxoAHiUHe b  KOHTaKT, 
KaK öbi 4>pe3epyiOT h o b u h  c j i o h  rpyHTa n o u  KOJiecoM. C u n a  cu en -  
neinin npn s t o m  y x e  He pacTeT h  oöycnO B n eH a, rnaBHbiM o 6 p a -  
3 0 m , TpeHHeM rpyiiT a o  rpyHT h  i h h h h  o  rpyHT. FIorpyrKeHiie k o -  
Aeca orpaH im eH o noAnaxoTHbiM  TBepAbiM MaccHBOM.

Phc. 1. CxeMa HarpyiKeHiin ko- 
neca  np n o n u T e

rpyiiTOBue ycviOBHfl

Baa>KHOCTb rpyHTa Kosip^iHmieHT cuenjieHHH npu TporaHHH c  MecTa K09<J)<}>HUHeHT cuenjieHHH npH HHTeHCHBHOM 
npOÖyKCOBblBaHHH KOJieca na MecTe

2 ^  
§  «

eo s

OTHOCHTejlb- 
uaa k Bepx- 

HeMy npe- 
ae jiy  Texy- 

qecTH

1 2 ,0 0 -1 8
H - l l l

14 ,0 0 -1 8
14-113

16 ,0 0 -2 0
H-156

1140X703
8-170

1 8 ,03 -24
(onbiTHaa)

12 .0 0 -1 8
H - l l l

14 ,0 0 -1 8
H-113

1 6 ,0 0 -2 0
H-156

1140X700
8-170

1 8 ,0 0 -2 4
(onbiTHaa)

naXOTa ÖOpOHOBaHHGH . 
T o  » e ...............................

>KHHBbe 3JiaKOBblX
K yjibT yp ..........................

MOKpblfi CKOIlICHHblH 
Jiyr . . . . . . . .

RllHCTbie OT^OJKeHHH,
aajiHTwe bojioü . . . 

rpyHTOBaa .aopora c 
paBMOKlUHM c^oeM 
3 —5 c m ..........................

1 5 -2 2  
5 5 -2 8  
31—F5

5 0 -2 4

4 8 -6 9

0 ,4 5 - 0 ,6 5
0 ,7 5 -0 ,8 5
0 ,9 3 -1 ,1 0

0 ,6 6 -0 ,8 0

0 ,6 5 -0 ,7 5
0 ,5 5 -0 ,6 8
0 ,4 0 - 0 ,5 3

0 ,4 8 -0 ,5 8

0 ,6 3 -0 ,7 5
0 ,5 8 -0 ,7 2
0 ,5 0 -0 ,6 5

0 ,6 0 -0 ,7 0

0 ,7 2 -0 ,7 8
0 ,6 2 -0 ,7 2
0 ,5 8 -0 ,6 0

0 ,6 4 -0 ,7 2

0 ,4 8 -0 ,5 8

0 ,3 0 - 0 ,4 0

0 ,4 5 -0 ,5 8

0 ,6 8 -0 ,7 8
0 ,6 6 -0 ,7 5

0 ,5 5 -0 ,6 2

0 ,4 0 -0 ,5 9

0 ,5 8 -0 ,6 2

0 ,4 5 -0 ,5 5

0 ,2 6 -0 ,3 2

0 ,4 5 -0 ,5 0

0 ,4 0 -0 ,5 0
0 ,2 0 -0 ,4 0

0 ,3 -0 ,3 8

0 ,4 3 -0 ,5 3
0 ,3 5 -0 ,4 5

0 ,4 0 -0 ,5 0

0 ,4 5 -0 ,5 6
0 ,4 3 -0 ,4 6

0 ,4 2 -0 ,5 4

0 ,3 0 -0 ,3 6

0 ,2 5 -0 ,3 2

0 ,3 2 -0 ,4 0

0 ,5 2 -0 ,5 8
0 ,5 0 -0 ,5 5

0 ,3 8 -0 ,4 0

0 ,2 5 -0 ,3 0

0 ,4 5 -0 ,5 0

0 ,2 5 -0 ,3 0

0 ,2 0 -0 ,2 2

0 ,3 - 0 ,3 5

riocKOAbKy npn onbiTax Ha njieHKy ocuH nnorpaijia perHCTpnpo- 
B3AHCb He TOJIbKO CHA3 HaTHHCeHHH TpOCa P H paAHajIbliafl Ae- 
4>OpMaHHH HIHHbl Ar, HO H CABHT HIHHbl S, TO nOAyHeHHbie AaHHbie

P h c. 2. 3aBHCHM0CTb MOMeHTa M conpoTHBneHHH npoBopaiHBaHHio 
uiHHbi 16,00— 20 o t  BeAHHHHbl CABHra S  no AeijiopMHpyeMOMy

rpyHTy:
/  —  cy x a n  cjie>KaBiiiaHCfl n axoT a; 2 —  CBexceBcnaxaHHbiö rpyHT; 3 — >khh- 
Bbe; 4 — MOKpbifl Jiyr; 5 —  yBJiajKHeHHan naxoT a; 6 —  nepeyB^a>KHeHHafl 
n a x o ia ;  7 —  HJiHCTbifi rp y H T , noKpbiTbift boaoiI (narpy3K a KOJieca 2100 Ke)

HanSoAbuiHe 3HaueHHH KosijHiiHUHeHTa cuenneHHH Ha M ano- 
BAaiKHoft naxoTe nonyneHU y  h ih h  12,00— 18; 14,00— 18 n 16,00—  
20 BHe 33BHCHMOCTH OT BepTHK3AbHOH Iiarpy3KH npil AaBAeHHH 
B03Ayxa b  h h x  0,7—0,8 ar. <E>H3HHecKyio cymHOCTb yBenHneiiHH k o - 
acjujiHUHeHTa cpenAeHHH Ha pbixAOM rpyHTe npn CHHAieHHii AaBAe
HHH B03Ayxa B UIHHe MOJKHO oßbHCHHTb, OCHOBUBaHCb Ha CAeAy- 
io ih h x  p e 3 y A b T a T a x  HCCAeAOBaHHH.

H a  pnc. 3 npHMOH AHHiieß a — a !  H3o6paa<eHa xap aKTep h c t h k 3  
CABHra pbixAoro rpyHTa, nonyneHHaH m c to a o m  ropH30HT3AbHoro 
CABHra no rpyHTy nnocKHX MaxeTOB npoTeKTopoß, C0H3MepiiMbix c 
OTnenaTKaMH ncnbiTyeMbix u ih h . H a  t o t  m e  pnc. 3 HaHeceHbi pac- 
neTHbie cpeAHHe 3HaneHHH HopMaAbHoft a  h KacaTeAbHoft x  Ha- 
rpy3KH, AeHCTBOBaBUiefi Ha s t o t  » e  rpyHT npn npoBopanHBaHHH 
KOAec c UIHHaMH peryAHpyeMoro AaBAeHHH (o6o3HaneHbi TOHKa- 
m h ).  n p n  pacneTax Ha ocHOBe 3apenicTpHpOBaHHOfl npn onbiTe 
HopMaAbHoft paAuaAbHOH Ae^opMaijHH HiHHbi H oÖMepoM ee OT- 
nenaTka Ha rpyHTe noAcniiTbiBaAacb nAomaAfa kOHTaKTa. OTHorne- 
h h h  BepTiiKaAbHOH Harpy3kH Q h MaKCHMaAbHofi c h a h  cpenAeHHH 
T kOAeca k  nAOHiaAH KOHTaKTa cooTBeTCTBeHHo npuHHMaAHCb 3a 
cpeAHioio HopMaAbHyio o  h  kacareAbiiyio t  Harpy3KH b  KOHTaKTe. 
CAeAyeT OTMeTHTb ÖAH3Koe coBnaAeHiie s t i i x  ToneK c xapaKTepn- 
c t h k o h  CABHra rpyHTa a — a ' .

S k cn ep H M eH T a A b H b ie  t o h k h ,  n oA y n eH H b ie  n p n  M eiib iu eM  A a B A e 
HHH B 0 3 A y x a  b uiHHe, p a cn oA O Ä H A H C b  n a  p n c .  3 6nn >K e k  H a n a - 
n y  k oo p A H H a T , rA e  y r o a  CABHra r p y H T a  0, T a H reH c K O T O p oro  p a -  
BeH oT H on ieH H io K a ca T eA b H oß  H arpy3K H  x  k  H op M a A b H oft a, H M eer 
ö o A e e  B b ic o k u e  3HaneHHH. KosijHjiH H HeH T cuenA eH H H  u ih h u  c  r p y H 
TOM, KOTOpblH HaXOAHTCH B npHMOH 33BHCHM0CTH OT OTHOUieHHH X 
k  o, p a c T e T  c yB eA H ueH neM  y r A a  CABH ra G. Tax k aK  n p n  yM eH b- 
uieHHH AaBAeHHH b  uiHHe CHHHcaeTCH H op M a A b H a n  H a rp y 3 K a  b  KOH
TaK Te a, a eft cooT B eT C T B yeT  ß oA bu iH H  y r o A  CABH ra 0, t o  s t h m  
OÖlHCHHeTCH yBeAHHCHHe cuenA eH H H  IHHHbl C rpyH TO M .

AHaAorHHHbiH b h b o a  noAyueH H3 HcnbiTaHHH u ih h  peryAHpye- 
M o r o  AaBAeHHH na »HHBbe 3AaKOBbix: KyAbTyp (puc. 3, npHMan 
b— &'). Tax Kax cpenAeHiie u i h h u  3Aecb oöycAOBAeHo npenMy-
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mecTBeHHO npeAeJibHbiM conpoTHBneHHeM rpyHTa CABHry, t o ,  3Han 
cpeAuroio HopMajibHyio Harpy3Ky a  noA KOAecoM, m o> k h o  3apaHee 
C 6oAbUIOft CTeneHblO AOCTOBepHOCTH CyAHTb O MaKCHMaAbHOM KO- 
3<j)(j)HUHeHTe cuenAeHHH no TaHreHCy yrAa CABnra 0 . XU ih s t o t o  
H y*H o onpeAeAHTb xapaKTepHCTHKy conpoTHBAeHHH 3aAaHHoro 
rpyrna CABHry x=F(<y)  yKa3aHHbiM m c t o a o m  CABHra nAOCKoro 
niTaMna a h ö o  h h u m  m g t o a o m , npnHHTbiM b  MexaHHKe rpyHTOB {6].

Phc. 3. XapaxTepriCTHxa conpoTHBAeHna CABHry p u x A oro  rpyHTa 
H >XHHBbH 3A3K0BbIX KyAbTyp

C noBbimeHHeM ba3>khocth pbixAoro rpyHTa 6oAee 0,65— 0,70 o t  
npeAeAa TexyuecTH xapaxTep 33bhchm octh  M — 5  pe3K0 MeHaeTca 
(pnc. 2, xpHBbie 5  h 5 ) .  M om ch t cuenAeHHa AOCTHraeT Maxcn-
M3AbHOH BeAHUHHbl npH OTHOCHTeAbHO HeÖOAbUIOM CABHre, a 3a-
TeM npu ero pocTe nAaBHo cHHHcaeTca, nepexoun b npaMyio, nou- 
th napaAAeubHyio och aöcuncc.

HtOÖU npOaHaAH3HpOB3Tb BAHHHHe BA3>KH0CTH pblXAOTO rpyH
Ta Ha cuenAeHHe c hhm HcnbiTyeMbix hihh, Ha pnc. 4 6 u ah  naHe- 
CeHbl BeAHHHHbl X03<j)(j)HUHeHTa CUenAeHHH npH TporaHHH C MecTa, 
noAyneHHbie b pa3Hbix on b n a x . KpHBaa /  Ha pnc. 4 (cpeuH aa) 
noKa3bißaeT, hto c noBbiiueHneM OTHOCHTenbHofi b a3?khocth rpyH
Ta ot 0,4 ao  1— 1,2 ot npeAena TexyuecTH MaxcHMaAbHbift xostjjifm- 
UHeHT cuenAeHHa pe3KO ciiHiKaeTcn. B to  >xe BpeMa xoa^xJmuHeHT 
COnpOTHBAeHHH KaHeHHIO IUHH, H3MepeHHbIH B Tex >Ke rpyHTOBblX 
ycAOBHax (pnc. 4, KpHBaa 2 ), pacTeT, noaTOMy 3anac B03MO>xnoft 
CHAbl Tarn n o cuenueHHio yMeHbiuaeTca c noBbiiueHneM b a 3>kho - 
cth rpyHTa h 3a npeueAOM TexynecTH ä o xo ah t  ao  hhhtojkhoh Be-
AHHHHbl.

npoBeueHHoe HCCAeAOBaHne noKa3biBaeT, hto peryAiipoßaHiie 
AaBAeHHH B03Ayxa b uiHHe He 0Ka3biBaeT cyiuecTBeHHoro bahhhiih 
Ha OnHCaHHblH XapaKTep 3aBHCHMOCTH X03<}>(})HUHeHT0B COnpOTHB- 
AeHHa xaueHHio h cuenAeHHa hihh ot b a3>khocth uaHHoro rpyHTa, 

y  apouHOft uiHHbi 1140X700 fl-170 Ha naxOTe HaÖAiOAanocb 60- 
Aee naaBHOe H3MeHeHHe MOMeHTa cuenAeHHH npn CABHre, ue.M y 
uiHHbi 16,00— 20, noaTOMy BeAHHHHa ee xoscjujiHUHeHTa cuenAeHHH 
npH TporaHHH C MeCTa HaXOAHTCa B OÖAaCTH ÖOAbUIHX CABHrOB H 
3aHHMaeT Ha Heft 6oAbuiHft yaacTOK. TaKHM o6pa30M , apoaH aa uiH- 
Ha öoa ee  ycToftaHBo coxpaHaeT cboh x op om n e  cuenHbie xanecTBa 
npu öyxcoBaHHH. Cxa3aHHoe cnpaBeaAHBo h aah  apoHHOft iuhh«  
1500X840, HcnuTaHHoft Ha MoxpoM JXHHBbe.

H a BeAHHHHy CABHra, hah (hto to m e) ßyxcoBaHHH, npn koto- 
poM HaÖAiOAaeTca MaxcHMaAbHbift momcht cuenaeHHa, Ha p h x a o m  
BcnaxaHHOM rpyHTe HanSoAee cymecTBeHHO BAHaeT paccToaHHe 
Me>KAy rpyHT03auenaMH.

KopHeBaa CHCTeMa 3AaxoBbix xyAbTyp noßbiuiaeT conpoTHBAe- 
Hne rpyHTa CABHry Ha JXHHBbe, nosTOMy b sthx ycAOBHax nouy- 
uaioTCH SoAee BbicoxHe 3HaueHHa MOMeHTa cuenAeHHa iuhh npn 
TporaHHH c MecTa, ueM Ha Moxpoft naxoTe (xpHBaa 3  Ha pnc. 2). 
OAHaxo nocae pa3pymeHHa xopHeBoft CHCTeMbi BCAeACTBHe a a h -

TeAbHoro iipoBopanHBaHHa xoaeca npn ßyxcoBaHHH miiHa a ° c tu- 
raeT pbixAoro HHixiiero caoa 11 momcht cuenAeHHa ciiHJKaeTca ao 
0,6— 0,8 o t  cßoero MaxcHMaAbHoro 3HaueHiia. HecxoAbKo AynuiHe 
noxa3aTeAH cuenAeHHH 6hah nonyneHbi npn MaAbix BepTnxaAbHbix 
Harpy3xax h MHHHMaAbHO uonycTHMOM AaBAeHHH B03Ayxa B UIHHe.

nAOTHbift AepHOBoft noxpoB Ha cxomeHHOM Ayry, HenpepbiBHn 
yBAaiKHaeMbifi BbinaAaBiunM bo BpeMa onuTOB AO*AeM, Tax >kf 
xax h Ha jKHHBbe, oßecnenHBaA OTHOCHTeAbHO Bbicoxne 3HaneHHa 
MOMeHTa cuenAeHHa npn TporaHHH c MecTa (xpHBaa 4  Ha pnc. 2). 
A o  pa3pyiueHna uepHOBoro noxpoBa momcht cuenueHna HapaciaA 
nowTH nponopuHOHaAbiio CABHry, a 3aTeM naaBHo AocTHraa CBoe 
ro MaxcHMaAbHoro 3HaneBHH. npH uaAbHefimeM CABHre uiHHa pa3- 
pyiuaAa AepHOBoft noxpoB h nauHHaAa conpaxacaTbca c HHixeAe- 
rxaiuHM nepeyBAaixHeHHbiM rpyHTOM. M om cht cuenAeHHH npn 
3T0M nA3BH0 yMeHblUaACH AO BeAHHHHbl 0,5— 0,7 CBOerO M3KCH- 
MaAbHoro 3HaneHHa, a 3aTeM ocTaBauca Ha stom ypoBHe npu npo- 
AOA>xaioiueMca ßyxcoBaHHH xoneca.

P hc. 4. XapaxTepHCTHxa BAuaHna bahhihocth pbixAoro rpyHTa 
Ha xo3(}j(})HUHeHT cuenAeHHa (xpHBaa / )  h K03<juj>HUHeHT con p o - 

THBAeHHa xaneHHKi (xpHBaa 2) nHeBMaTHHecxnx iuhh

B ouee Bbicoxne noxa3aTeAii cuenAeHHa Ha Ayry nonyueHbi npn 
MHHHMaAbHO AOnyCTHMOM AaBAeHHH b uiHHax, paBHOM 0,5 a r, xor- 
Aa ÖAaroAapa CHH>xeHHio AaBneHnft b xoHTaxTe o6pa3yeT ca 3Ha- 
uiiTeAbHaa nA ocxaa 30Ha c nacTHHHbiM BbinyHHBaHHeM uiHHbi 
BHyTpb. B conpoTHBAeHHe CABHry BOBAexaeTca 6oAbiuaa n oßepx- 
HocTb AepHOBOro noxpoBa, h HanHHaroT 3 kthbho paöoTaTb 6 ox o - 
Bbie xpoMKH npoTexTopa uiHHbi. KpynHbie pacHAeHeHHbie nouB03a- 
uenbi y  apouHoft uihhu 1140X 700 moacah  H-170 oßecneuHAH He- 
33BHCHMO ot AaBAeHHa b Heft ßoAee Bbicoxne, ueM y  uihh pery- 
AHpyeMoro AaBAeHHH, xositujiHUHeHTbi cuenAeHHa Ha MoxpoM Ayry.

HcnbiTaHHa iuhh npOBOAHAHCb Tax>xe Ha h a h c th x  oTAomeHHax 
TOAIUHHOft 12— 20 CM, AeiXaBIUHX Ha CpaBHHTeAbHO nAOTHOM oc- 
H0B3HHH, ho 3aAHTbix CBepxy BOAoft. H a cuenueiiHe uiHHbi cyiue- 
CTBeHHO BAHHAO nOAOJXeHHe ee OTHOCHTeAbHO nAOTHOrO OCHOBa- 
hhh rpyHTOBoro MaccuBa. n o c A e  npHAO>xeHHa x  xoA ecy  Aa>xe Ma- 
A oro BpamaH3iuero MOMeHTa oh o  npoßopauHBaeTca Ha MecTe. 
B HauaAe noBopoTa nonB03auenbi iuh hh crpeöaiOT MarxHft no- 
rpaHHHHbift CAoft HAa, a 3aTeM b x o a h t  b k o h t3 k t  c  ßonee nAOT- 
hhm ocHOBaHneM. MoMeHT cuenAeHHa pacTeT a o  MaxcHMyMa npo- 
nopuHOHaAbHO CABHry, a 3aTeM cHHHcaeTca Ha 5— 10% y  uiHHbi 
16,00— 20 h Ha 15— 20% y  apoiH oft u ihhu 1140X700. Xlaaee Be- 
AHUHHa MOMeHTa CTaÖHAH3HpyeTca Ha oahom  ypoBHe, Tax xax 
npoTexTop u ihhu 3aMacAHBaeTca BH3KHM rpyHTOM h cuenueHHe 
y>xe C03uaeTca TOAbxo 3a cneT noBepxHOCTHoro TpeHna. K 3TOMy 
MOMeHTy onbiTa BcneucTBHe «<l)pe3epoBaHHH» rpyHTa x on eco  ray - 
6 ox o  yBH3aeT b HeM. npo^ H A b apouHoft u ih hu cnocoöcTB yeT  Ayu- 
rneMy B3aHMOueftcTBHK) ee c h ahctu m h o6pa30BaHHHMH npn npo- 
AOAÄHTeAbHOM CABHre, Tax xax  OHa MeHbuie norp y jxaeT ca  b hhx. 
Ha cuenneHHe uihh peryAHpyeM oro AaBAeHHH noAOJXHTeAbHO bah- 
ueT HaAHUHe nouB03auenoB, pacnpocTpaHHKUUHXCH Ha 6 ox ob h h u . 
O h H B3aHMOÄCftCTByKDT CO CTeHXaMH TAyÖOXOft XOAeH.

CHH>xeHHe AaBAeHHH b uiHHe 16,00— 20 ao  0,5 ar npHBOAHT x 
yMeHbuieHHio MOMeHTa cuenAeHHH, Tax xax  c  yBennueHHeM on op - 
HOfi nOBepXHOCTH UIHHU CHHIKaiOTCH XOIITaXTHbie AaBAeHHH nOA
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n o n B 0 3 a u e n a M H  h  o h h  y w e  He AOCTaiOT a o  ß o jie e  njioTH Oro o c h o -
B3HHH.

H 3  PHC. 2  BHAHO, HTO Ha CBH3H0M pbIXAOM T pyH T e, JKHHBbe, HAH- 
CTbix o6 p a 3 0 B a H H H X  h j i y r y  h c t k o  onpeueA H iO T C H  M aK CH M ajibH oe h 
M HHHM TAbHoe 3HaHeHHH MOMeHTa cuenA eH H H  h  n p e u e u  e r o  n p o -  
n o p u H O H a jib H o ro  H apacT aH H H  b  H a n a u e  o n b iT a . 3 t h  x a p a K T e p H b ie  
TOHKH H CO O TBeTCTByrom H e HM BeAHHHHbl CflBHTOB C A eA yeT  npHHHTb 
b  K a n ecT B e  oueH O H H bix n o K a 3 a T e A e ft  b  T e x  C J iy n a a x , K o rA a  h c -  
CAeAyeTCH  BAHHHHe AaBAeH H H  B 0 3 A y x a  b  rnnH e, ee  H arpy3K H , b a 3 > k - 
h o c t h  r p y H T a  Ha c u e n H b ie  x a n e c T B a  uiHHbi n p n  TporaH H H  c  M ecT a .

B o A e e  TpyAH o B biöpaTb TaKHe ace xapaK TepH bie t o h k h  a a h  H3y- 
HeHHH CU,enAeHHH IHHHbl C yK33aHHOH rpyHTOBOH Ä o p o ro ft , HMeiO- 
m eft Ha noBepxHOCTH c a o h  b h 3 k o h  rpH3H h  CKonAeHHH BAarH. 
B on b iT a x  c npoBopaHHBaHHeM KOAeca Ha MOKpoft rpyHTOBOÜ a o -  
p o r e  c o  CAoeM b h 3 k o h  rpn3H  3— 5 c m  HaßAioAaioTCH HeycToftHH- 
Bbie h  CAOJKHbie H3MeHeHHH noK a3aTeAeft cuenAeHHH iu h h m , Ha 
KOTopbie HMeioT ö o A b m o e  BAHHHHe pHcyHOK npoT eK T opa, H arpy3- 
x a  h  ABBAeHHe B 03A yxa  b  iuHHe.

P hc. 5. 3aBHCHMOCTb MoweHTa M conpoTHBAeHHH npoßopahhbh- 
HHIO IHHHbl 16,00— 20 OT BeAHHHHbl CABHra S Ha MOKpOH rpyHTO

BOH Aopnre:
1 k  2 —  n p H  H a r p y 3 K e  2150 K i  h  naB JieH H H  B 0 3 n y x a  b  i i ih h b  1,75 h  0,5 a r :  
3  H 4  —  n p «  H a r p y 3 K e  1260 K i  h  n a B jieH H H  B 0 3 A y x a  b  iu H H e 1,75 H 0,5 a r

n o  AaHHbIM OnblTOB C UIHHOH 16,00— 20 npH  A B yX  p33AHHHbIX 
3H3HeHHHX H arpy3K H  H AaBAeHHH B 0 3 A y X a , npH BeA eH H H X Ha 
p n c .  5, MOMeHT cuenA eH H H  c p a 3 y  p a c T e T  npH 6A H 3H TeA bH o nponop-
UHOHaAbHO CÄ BH ry H npH  OTHOCHTeAbHOM M 3A0M  eTO 3H3HeHHH ÄO- 
CTH raeT n p e A e a a  n pon opuH O H aA bH O C T H . 3a s t h m  npeA eA O M  npa 
u a A b H eftm eM  C A ßH re m o m c h t  cuenA eH H H  t o  cym ecT B eH H O  p a c T e T , 
TO CHOBa CHHTKaeTCH AO BeAHHHHbl, COOTBeTCTByKHUeft n p e u e n y  
n pon opuH O H aA bH O C T H .

CuenAeHHe h ik h m  oßycAOBAeHo 3Aecb, b o c h o b h o m ,  TpeHHeM pe- 
3HHbI npoTeKTopa O nAOTHOe 0CH0B3HHe B npHCyTCTBHH BH3KOTO 
c a o h  pa3MOKiuero rpyHTa. CpaBHHBan KpHBbie 1 h 3  c r p h b h m h  
2 h 4, b h a h m , h t o  c yßeAHHeHHeM AaBAeHHH B03Ayxa b  niHH e 
16,00— 20 HaßAiOAaeTCH 3aMeTHoe B03pacTaHHe MOMeHTa cuenAe
HHH nocAe npeueAa nponopuHOHaAbHOCTH, h t o  c b h 3 3 h o  c  h c h h m

npOHBAeHHeM 34)^eKTa Bpe33HHH BbICTynOB BbICOKHX H paCHAeHeH- 
hw x noHB03auenoB b njioTHbiß rpyHT flop ora . 0 6  stom  Tauwe 
MOJKHO CyAHTb nO HeTKHM CAeAaM, 0CT3BIUHMCH Ha noBepxHOCTH 
A oporn  b MecTax onbiTOB.

CuenHbie KanecTBa u ihhh 12,00— 18 b Tex » e  ycAOBHHX, Haoßo- 
pOT, yAyHIUHAHCb npH CHHJKeHHH AaBAeHHH B03Ayxa B Heft AO 
0,5 a r, h to  CAeAyeT oß-bHCHHTb ROHCTpyKUHeft ee npoTeKTopa. 
B OTAHHHe o t  uiHHbi 16,00— 20 HerAyßoKHH pncyHOK npoTeKTopa 
uihhh 12,00— 18 HMeeT r y c r o  pacnoAoaieHHbie noHB03auenbi h 
A ereo 3aÖHBaeTCH rpH3bio. ü p n  bh cokom  AaBAeHHH B03Ayxa b 
uiHHe rpH3b, ynAOTHeHHan b pncyHKe, HeceT BepTHK3AbHyio Ha- 
rpy3Ky HapaBHe c  noHB03auenaMH h npennTCTByeT bkahhhb3hhio 
HX B nAOTHblH rpyHT. C o  CHHTKeHHeM AaBAeHHH B IUHHe yMeHb- 
rnaeTCH npeccoBaHne h conpoTHBAeHHe BbiuaBAHBaHHio rpn3H H3 
rycT oro  AaßnpHHTa KaHaBOK npoTeKTopa, a noBbiCHBiuancH sn ac- 
THHHOCTb uihhh cnocoßcTByeT caMooHHiuaeMoeTH ee pncyHKa. K ax 
npn hh3kom, Tax h bh cokom  AaBAeHHH B03Ayxa B UIHHe 12,00— 18 
3aBHCHMOCTb MOMeHTa cuenAeHHH o t  CABHra no rpyHTy npoTenaeT 
6e3 pe3KHX KOAeßaHHH MeJKAy KpaÜHHMH 3HaneHHHMH. 3th m  nou- 
TBepjKAaeTCH CAaßoe B3aHMoueftcTBHe noHB03auenoB c  haoth hm  
rpyHTOM, npn kotopom  cuenAeHne oßecneHHBaeTcn b ochobhom  
TOAbKO 3a cneT TpeHHH uihhh o  rpyHT h rpyHTa o  rpyHT.

y  a p oH H oii uiHHbi 1140x700 Ha M O K p oö  rpyH TO BO H  A o p o r e  cae- 
A y e T  ycT aH aB A H B aT b A aBAeH H e B 0 3 A y x a  2 a r  n p n  MaKCHMaAbHO 
A o n y cT H M o fl H a rp y 3 K e , T a n  K au n p n  s t h x  ycA O B H H x u eT K o n p o H B - 
AneTCH 3 a u en A eH H e n o u B 0 3 a u e n o B  c  nAOTHbiM ocH O B aH neM  r p y H - 
TOBOft A o p o r u ,  HX CaMOOHHIUaeMOCTb OT rpH 3H  n p n  BbIXOAe H3 
KOHTaKTa..

B bi bo am  /

1. B KOMnAeKce THroßo-cuenHbix noKasaTeaeft KOAecHoro äbh- 
JKHTeAH AOATKHa OnpeACAHTbCH XapaKTepHCTHKa H3MeHeHHH MO
MeHTa cuenAeHHH npu npoBopauHBaHHH KOAeca Ha MecTe b (jiyHK- 
UHH OT BeAHHHHbl CABHra ßerOBOH AOPOJKKH npOTCKTOpa IHHHbl OT- 
HOCHTeAbHO onopHoft noBepxHOCTH. ÖTa xapaKTepncTHKa oueHH- 
BaeT ycAOBHH TporaHHH aBTOMoßHAH c MecTa, a TaKace onpeaeaH - 
eT B03Mo>KHbie npeueAbHbie noKa3aTeAH cuenAeHHH KOAeca c  on op - 
HOft nOBepXHOCTbK) npH H3CTHHH0M ßyKC0B3HHH.

2. KoHKpeTHbie noKa3aTeAH cuenH bix KanecTB KOAeca n p n  T p o 
raHHH c  MecTa onpeueAHiOTCH corA acH O  npHBefleHHOft 4>opM yae n o  
o c h o b h h m  TOHKaM xapaKTepHCTHKH H3MeHeHHH MOMeHTa cu e n a e -  
hhh KOAeca n p n  npoaopaHHBaHHH.

3. npHBeAeHHbie MaTepnaAbi o  cuenAeHHH uihh HH3Koro AaBAe
HHH c rpyHTOM MoryT ßbiTb HcnoAb30BaHbi npn TnroBbix pacueTax 
ABHJKeHHH aBTOMoßHAeft n o HepH03eMHOMy rpyHTy h npn npoeKTH- 
pOB3HHH HOBblX KOAeCHblX ÄBHJKHTeAeft.
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M m k p o k a m m o t  b  c a A O H a x  a B T o S y c o ß  AmA3-I58 m ÜA3-652
E. M. KPHBEHKO, A. H. CQcPPOHOB 

HAMH

U  O P M A i l b H b I M H  ycjiaBH»M,H nJin n aoca iK H poß  h BOnHTejieft 
“  b iKapHOM K.iiTMaTe h b jih k jtch  M a»cnM ajibH bie TeM nepaTypbi 
B 03 j;yx a  He Bbirne + 2 7 ° ,  OTHocHTejibHan BJiaxHOCTb B 03nvxa 
He ö o jie e  6 0 %  h CKopocTH B oan yiiiH oro noTOKa He MeHee 
0 ,3  M/cen. HemanycTHMbiMH n o  ycJ ioB «»M  caH H iapH O -rH rH enn- 
neoKHX H o p «  npHHHTO CHHTaTb: TeM ineparypa B o a a y x a  4 0° h  Bbirne, 
OTHOCHTejibHan B aa*H 0C T b Bbirne 8 0 %  h HH>Ke 2 0 %  h CKopocTH 
B 03ayu iH oro noTew a MeHee 0,1 h ö o j ie e  2  u/ceic '.

B ue.iH x nOwiiyneHMH OTnpa'BHbix naHHbix nJia KOH crpyKTopoB, 
3anHMaiomHxcH Banpoca'MH yjiy'im eHHH ycjioßH ft paßoT bi b o ä h -  
Te.Teii h nacca>KHpoB, a Ta«5Ke B bröopa nyTeft n a jib H eftm ero  
SKCnePHMeHTHpOBaHHH B 3T0M HanpaBJieHHH CHJI3MH paÖOTHHKOB 
H A M H  h TauiiKeHTOKoro nojwiTexHHqeicKO.ro HHCTHTyTa oob im scth o  
c  paßoTHHiKaMH TauiK enraK H x a B roöycH b ix  napiKOB N* 3  h  4  
b neTHHÜ n e p n o n  b r. TaniKeHTe öb ijia  npoBe& eH a p a ß oT a  
n o  onpeneaeH H io MHKpoKJiiWMaTa b ca jio H a x  aiBToßycoB J 1h A 3 -1 5 8  
h I1 A 3 -6 5 2  BbinyoKa 1963 r. O ueiiK a  m hikpo<k jih m a ta  b ca jioH a x  
aBToßycoB  fla .B aaacb Ha o ch o b 3 H h h  onpenejieH H H  TeM nepaTypbi, 
OTHOCKTejIbHOH BJiaJKHOCTH, CKOpOCTH H HanpaBJieHH'OCTH B03iHiyiU- 
HblX nOTOIKOB B pa3JIHHHbIX TQq.K3X CajIOHa aiBTOßyca.

KoH Tpo^bH bie 3ae3flb i nJin onpeneJieHHH yKa3aHHbix napaM eT- 
p oß  MHinpoKJiHMaTa ßbijiH n p oB en eiib i Ha aB T O ßycax c o  cra'H napT- 
FblMH BeHTHJIHlUiHOHHblMH yCTpOHCTBaMH. AßTOÖyebl ÖblJIH o ß o p y -  
aoßaH bi h c h x p o m eTpaiMh , qa'iueq h biiM h aHöMOMeTpa'MH h nncTaH - 
HHOHHbiM H3MepHTejieiM TeM nepaTypbi H T -4 -M  H A M H .

O n p e n e jie m ie  H anpaßjieH iiocTH  B oanyiiiH bix noTOKOB b ca jioH e 
aB T oßyca  h KaÖHHe BonH Tejia npoB onH Jiocb  c  n oM ou ib io  jianecT - 
kob H3 öy-M a™ , npHKpanaeHHbix k xpocMKaM nepeHOCHoft paMKH 
paaM epoM  7 0 0  X  7 00 , h jianecTKOB, npHKpanJieHHbix k TpoewKaM, 
paono.TOHieHHbi'M b HecKO.ibKHx nOH cax ca a oH a  aB T oß yca .

vHaTHHKH ä jih  H3MepeHHH TeM nepaTypbi öb ijin  ycTaHOBaeHbi 
b aeBHTH TOHKax ca jioH a  h b q eT b ipex  xoqiKax KaÖHHbi BonHTeji.q 
aB T oßyca  J I ,h A 3 -4 5 8  h cooTBercTBeH-Ho b qeT bipex  h qeT b ip ex  
T o m a x  aiBTOßyca n A 3 - 6 5 2 .  OTHocHTejibHan BJiaiKHQCTb a o a n y x a  
HSM epajiacb b T pex n o n c a x  ca a o H a : n o  nepBOM y p n n y  ciweHHH, 
nocepeÄH H e h n o  n ocaea n eM iy  pnfliy cnneHHH. C K op ocT b  b o 3 ä v h i- 
nbix noTOKOB H aM epnjiacb  b 18 TOHKax ca jioH a  h b Tpex ToqiKax 
KaÖHHbi a B T oß y ca  J I h A 3 -4 5 8  h cooTBencTBeHHO b 12 h Tpex 
TOHKax a 'B T oßyca I4 A 3 -6 5 2 .

■KoHTpojibHue 3ae3ÄM  n p o B o a H a n cb  n p n  cJiem yiom H x B apnaH xax 
ompbiTiHH BeHTHJiHii'HOHHbix ycTpoHicTB a B T oß y ca  JIhA 3 - i158, 
co3 fla iom H x H anöoJiee öjiaronpH H TH bie HanpaßjieHHOCTH scranyni- 
HblX nOTOKOB:

'1. C  HBVMH OTKpblTbl'MH nepetH'HHMH B e H T H JI HUH’OHHbI>MH JIIOKaMH:
а ) OTKpbiTbi (JiopToqKH npaB oft CTopoHbi aB T oß y ca ;
б )  OTKpbiTbi (})OprCWKH OÖeHX CTOpOH;

2. C  TpeMH OT.KpblTblMH BeHTH.THUHOHHbliM'H JHÖK3MH:
a ) OTKpbiTbi t|)OpTCWK,H npaBOH CTOpOHbl; 
ß) OTKpbiTbi 4>OpTOiHKH OÖeHX CTOpOH.

3 ae3 ^ b i Ha aßT oßyce n A 3 - 6 5 2  npoBOinnjincb n,pn nojiHOcTbio
OTKpblTOH BeHTHJIBUHH. HaMepeH'HH B KaÖHH3X aBTOÖVCOB npOBO- 
ÄHJIHCb TaiKXKe np,H nOJIHOCTblO BIKJIIOHeHHblX BeHTHJIHIlHOHHblX 
yCTDOHCTiB'aX.

HapaMeTphi MH«poKJiH!MaTa b c.ajiOHax »BTOßycoB H.sMepnjiHCb 
ße3 naccaxKHpcjB b caM oe n o p K o e  BpeMH ov tok  —  c  12 ä o  17 h 
npn TeMnepaType onpyxKaiom ero B03Jivxa 32— 38°, OTHöCHTejibHoft 
BnamHOCTH 20— 4 0 % , npn cjiaßoM  öokobom  BeTpe, n,pn ÄBHJKeHHH 
no paiBHHHHOH A opore Ha yCTaHOBHBUUHXCH CKOpOCTHX JlBHHCeilHH
20, 40 n 60 km/h. OnwcanHH noKa3aHMft n p n ß o p o B  n p o B o a n jia cb  
Ha ycTaHOBHBiHHxcH cK opocTH x nepe3  K a n tib ie  2 — 3  m u h  n o c a e  
HX CTaißHJI'H3aHHH.

B  pe3y.ibT aT e npoBeaeH H oft p aöoT bi ß b ia o  ycTaHOBaeHO, hto 
TeM n epa T yp a  B 03 a yxa  b h v t p h  c a a o n a  a B T oß y ca  J7h A 3 j 158 ßb iaa  
npHÖ.TH3HTeabHO Be3a.e OÄHHaiKOBa h a ocT H raaa  4 0 — 43°, t . e. Ha 
3 — 5 °  Bbirne TeM nepaTypbi H apyaxH oro o o a a v x a .  TeM nepaT.ypa 
b M ecT ax c a a o i ia , HaxouiHUinxcfl noa  HenocpejiCTBeHHbiM B03geH - 
CTBneM coa H em ib ix  ayqeH , a o cT n ra .ia  45°. O c o ß e m io  BbicoKne 
TeM nepaT ypbi B0.3_a.yxa ßbian aatJiMKCHpoBaiibi b K aßm ie a 'B Toßyca, 
r_ae na vpO Biie n o r  BO.nHTenn TeM nepaTypa aocTH ra.na 4 7 — 48°, 
a Ha y p oB iie  roa oB b i 4 6 — 48°. O n iocH T a ib iia H  M a iK iiocT b  B03.ayxa 
b KaÖHHe h c a a o i ie  a B T oß y ca  K o a e ö a a a c b  a n p e a e a a x  o t  25 
a o  4 0 % .

J cÄBTOMOäHJIbHblfl T])JIICIIOJIT», i960, -V" 10.

CKopocTH B03Hyuinioro noTOKa b pa3aHHHbix TOHKax caaoiia  
na ypoBHe noaoBbi nacxaiKH pa npH QKopocTH aßHJKeHHH a'BTO- 
G yca 25 k m /h K o a e ß a a n c b  b n p e a e a a x  0— 0,6 M l c e K , n p n  a !BH>Ke- 
HbH co  oKopocTbio 60 k m /h He npeBbuua.TH 0.5— 1.2 M/cetc, h to  
h b h o HeaocTaTOHHo a a s  yayqiueHHH caMoqyBCTB'HH nacca>K«paB.

HainpaiBaeHHOCTb B 03ayniH bix noTOKOB b  caa oH e TaiKOBa, h t o  
«03iaeHCTBMe h x  Ha ,naicca>KHpoB Miaao omyTHMO.

Ta*K KaK M O *HO  OTKpblBaTb TO.TbKO BepXHIOIO HaCTb OKOII 
a B T oß yca , ocHOBHan nacTb B O sayniH oro noTOKa HainpaBaneTCH 
Bbirne rojroBbi naoca>KHpa na paocTOHHHH 1 0 0 — 2 0 0  m m  o t  okoh, 
BÄOjib caaoH a a,BTOßyca. noaT O M y oßjiyB  n a c e a *H p O B , ch ähiuh x  
y  o k h 3  h y  n p o x o jia , npaKTHHeOKH oui'HHaKOB. B oaÄyuiH bie h o to k h  
H3 pjayx nepeAHHx jiiokob Boa^eftcTBiyiOT TOJibKO Ha neTbipex 
naocajKH poB, HaxoÄHUiHxcH HenocpewicTBeiiHO new m m h . O t k p h -  
m e  T,peTbero jiioxa n o n m  He yjiym iuaeT o ß s y B a  naccaacH po®.

OßjiyB  KaÖHHbi BoaHTejiH HecKojibKo jiym ue, neM o ö a y ß  caaoHa. 
C nopocTb B03wyniHoro noTcxKa Han t o j i o b o h  BonnTejin K O Jieöa jra cb  
o t  1,3 M jc e K  npn onopocTH 40 k m /h n o  1,7 M/ceK  npn CKopocTH 
60 k m /h.

ß  pe3yjibTaTe KOHTpcuibHbix 3ae3noB, npoßeneHHbix Ha aBTo- 
ö y c e  I1A3-652, öbino ycTaHOBneHO, h t o  TeMnepaTypa b  caaoiie  
aiBTOßyca öbina Ha 2— 7° Bbirne TeMnepaTypbi H apy*H oro BOsnivxa 
h  nocTHrajia 34— 39°. TeM nepaTypa b  KaÖHHe BCWHTejiH Ha ypoB- 
He rojiaBbi cocTaiBJiHJia 35°, o k o jio  h o t  37°.

O TH ocH TeJibH asi BJia>KHocTb B'03n,y x a  b  c a j io H e  h  KaÖHHe aBTO- 
ö y c a  öbina b  nonyiCTHMbix npenenax h  K ojieöajiacb o t  50 n o  70%.

ÜKOpOCTH B03nyiH H bIX nOTOK'OB paBHHJIHCb 0,8̂ — 4,4 M/CßK. B03- 
nivu iH b ie  h o t o k h  b c a j io H e  a B T a ö y c a  T I A 3 -6 5 2  Hain;paBJieHbi 3H a- 
HHTenbHO .nym m e, h cm  b  a n T O Ö yce  J 1 h A 3 -H 5 8 , h  c o ß n a io T  ö . i a r o -  
IipHHTHbie yCJIOBiHH, XOpOUIO OÖWVBaH naCCa'/KHpOB. 3 TO nOCTM ra- 
JlOCb 3 a  CHeT OTKpblTHH UleCTH BepxH H X JIIOKOB H ÖOKOBblX OKOH, 
K OTOpble OTKpblBaiOTCH Ha HOJWBHHy HX IHHP'H'Hbl.

B blB O A bl

4. KoH'CTpyKHHH aBTaöyca J 1 h A 3 -i1 5 8  b  ycjioBHHx oy x oro  
jKapKoro KjinMaTa b  na'HHOH MonH^HKaiiiHH He PöeaneqHBaeT 
HopM.ajibHbix ycjiOBMH nJifl nepeBOSKH naecajKHpoB h ä -th p a ö c r b i  
BOÄHTejIH.

2. KoHCTpyKiiHH aiBTOöiyca I4A3-652 b  naHHoft MonH^HKaiiHH 
rra cpaBHeHHio c aBTOÖ.ycoM J 4 h A 3 - 4 5 8  coanaeT HecKOJibKO jiyq- 
mne ycjioiBHH ä j ih  nepeB03KH naocajKnpOB h  paßoTbi BonHTejin 
3a cneT ööjibm ero npHToxa Boanyxa h jiyqm ero paonpenejieHHH 
BoamyniHbix ito to k 'O b  b  cajioHe.

3. ü p n  aKoruiyaTamiHH aßToöycoB  c nacca>KHpaMH cjienyeT 
«KHnaTb 3HawHTejibHoro yxymuieHHH m.hkpok .th 'M aTa b  cajioH t 
aBTaöyca, ocoöeHHo aßTOÖyca J 1 h A 3 - 4 5 8 ,  3a  cneT yMeHbineHHH 
CKopocTH B03ny'UJHbIX nOTOKOB, H3MeneHHH Hainüa'BJieHHOCTH HX 
h nOBbiiuieHHoro noTOBbinejieHHH naioca*HpoB. üosTOM y nejieoo- 
oöpa3HO npoBöCTH paöoT y no anpeneneHHio naHHbix napaiMeTpoB 
a aBTOÖycax c naccaHcnpaMH.

4. IlojiyHeHHbie b  n p ou ecce  nanbiTaHiHÖ noK asaTeji« oBHneTejib- 
CTBiyioT o  HeoöxonHiMOCTH npoBeneHHü naJibHeftmeft paöoTbi 
no yuiiyqmeHHio napaiMeTpoB iMHKpO'KjiHiMaTa b  a'BTOÖycax, 
nipenHa3HaqeHHbix njin aKonay.aTaiiHH b  ycaoBHax c y x o r o  >Kap- 
k o t o  KJiHMaTa. Z Ijih s t o t o  uejiecooöpa3HO npenycnioTpeTb 
ycTpoftcTBa, n03B0JiaioiiiHe 3auiniu,aTb BanHTejiH o t  nanoepen- 
CTBeHHoro BoaneftcTBHH oojiHemibix ayneft qepe3 BeTpoBoe c t o k jio , 
npOBepHTb ,B03M0JKH0CTb npHMeHeHHH neTepMajIbHblX CTeKO.T 
ÄJIH ocTeKjieHHon noBepxHOCTiH cajioHa aiBroiöyca, n p oB ecm  aKcne- 
pwMenTajibHyio npoB epxy b o 3 m o >k h o c t h  yßejiHHenHH h h c j m  h paa- 
MCpOB BepXHHX B e H T HUI HUHOHHblX JIIOKOB, nOHHJKeHHH ypOBHH 
OIKpblTHH OKOH CajIO'Ha, npHMeHeHHH nOBOpOTHblX K03bI,pbKOB 
HJIH npynHX yCTpOHCTB, OÖeCneH’HBaiOIIIiHX 3t}>cj)eKTHBHbIH OÖnVB 
n.accaxKHpoiB.

iKapßHHajibHbiM peraeHHeM Bompöco,B HBHaocb öbi, no-BHnH- 
MÖMlV, C03naHMe KOHnHiHHOHHpaB’aHHblX yCTailOBOK, Han KOTOpbIM'H 
b  HacTOHiuee BpeMH paöoTaioT oneiiHajiHCTbi aBT03aBOn<>B. OnnaKO 
nJiH ycjiOB'HH c y x o ro  »apK O .'o  K.nH.MaTa nepBOo,MepenHofl 3anaqeH 
c jien yer  CMHTaTb oöeoneqeHHe npannjibHOH HanpaBneiiHocTH BeH- 
THJIHHHH H CKOpOCTH BOSnyiUHblX nOTOKOB, BTO B 3HaqHTejIbHOn 
cTeneim  yjiyquiHT vcjiobhh ajin naccaxKHpoB h BonnTe-ieü aBTO- 
ö y c o B .
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O MS1TKOM aHTM<fcpMKL4M O H H O M  rCt A b B C lH M H G C K O M  nOKpblTMM 
B K A O A b l l i i e M  n O f l L U K r i H M K O B

H. A. COJIOBbEB, H. B. MEPKYJ1QBA, B. fl. APUIMHOB, A. M. n C n O B
f lp O C / ia B C K H M  M O T O p H b lH  3 a B 0 fl

3 A TIOCJIEÄHHE 10— 15 neT uinpoKo npHMeHneTcn t o h k h ü  
c a o A m h t k o t o  aHTHiJipHKUHOHHoro rajibBaH m ecK oro noKpbi

THH MHoroKOMnoHeHTHbiM cn/iaBOM noBepxHOCTH BKJiaÄbimefl noA- 
uiHnHHKOB. 3 t o t  cnnaB ynyuiuaeT npnpaßoTKy BKAaAbiuieß k  rnefi- 
KaM Bajia, yMeHbiuaeT h 3 h o c  iueeK Bajia, noBbimaeT aiiTHKoppo- 
3HOHHyK> CTOHKOCTb nOAIUHnHHKOB K B03,ieHCTBHI0 OpraHHHeCKHX 
KHCAOT CM330MHbIX MacejI, CnOCOßcTByeT nOMOmeHHIO a6pa3HB 
Hbix MacTHii, a TaK>Ke HMeeT h  A pyrne npeHMyipecTBa.

Ü.JIH nOBbimeHHH AOATOBeHHOCTH nOAHIHnHHKOB 60.TbniHHCTBO 
HHOCTpaHHblX tjlHpM flO 1951 T. HaHOCHAO Ha HX nOBepXHOCTb 

' CAOJKHOe KOMÖHHHpOBaHHOe TajIbBaHHHeCKOe H AH4)<})y3HOHHOe n 0 ‘ 
KpblTHe enjiaBOM CBHHeil-HHAHß.

Tlo cooömeHHK) A 30ah h o Ä *03ei(>  [1], AoporocToniHHH cnnaB 
CBHHeu-HHAHH c 1951 r. 3aMeHeH enjiaBOM cBHHeu-onoBO Ana no- 
KDblTHH noBepxHOCTH nOAHIHnHHKOB aBHaUHOHHblX ABHraTenefi 
KypTHC-PaflT. n o  ero  AaHHbiM, npHMeHeHne cnnaBa CBHHeu-onoBO 
(C0Aep>KaHHe OAOBa 6— 9 ,5 % ) 3HaHHTeAbH0 yBeAHHHAO CTOfiKOCTb 
nOAHIHnHHKOB B ßonee JKeCTKHX 3KCnAyaT3HH0HHbIX ycAOBHHX no 
cpaBHeHHio CO CnA3BOM CBHHeU-HHÄHfi. npH  yBeAHHeHHH COAepiKa- 
hhh OAOBa cnnaB npHßnHJKaeTCH k SBTeKTHKe h noHHJKaercn TeM- 
nepaTypa ero  nAaBAeHHH, a  npn yMeHbiueHHii cQAepJKaHHH OAOBa 
K0pp03H0HHaa CTOHKOCTb CnAaBa nOHHJKaeTCH.

flaAbHefluiHe paßoTbi HccneAOBaTeneß fibinu HanpaBAenw Ha 
BBeAeHne b  cnnaB cBHHeu-OAOBo H eßonbinoro KonunecTBa Menu, 
cypbMbi, MbiuibüKa [2] h a h  cypbMbi h  MeAH KaK pa3Aenbiio, TaK h 
OÄHOBpeMeHHO [3].

HeOÖXOAHMOCTb BBeAeHHH B cnnaB MeAH H cypbMbi ÖbiAa BLI- 
3B3H3 TeM, HTO SAeKTpOAHTHHeCKH OCajKAeHHblfi CnAAB, COCTOfl- 
1H.HH H3 CBHHHa H OAOBa, ßbICTpO H3HaiHHBaACH npH paßOTe BKA3- 
AblUieß nOAHIHnHHKOB Ha ABHraTeAHX. n o  AHTepaTypHbIM AaHHbiM, 
b  HacTonmee BpeMH noAHiHnHHKOBbie MaTepnaAbi noKpbiBaiOT na- 
m e Bcero cnAaBOM CBHHeu-OAOBo 6e3 AoßaBneHHH h a h  c  noßaB- 
AenneM H eßonbinoro KonunecTBa MeAH, cypbMbi h a h  MbiuibHKa. 
ToAUIHHa CAOH noKpbiTHH BO MHOTOM 33BHCHT OT THna nOAUIHn- 
h h k o b . CTaHAapTHbie cTaAe6poH30Bbie noAUiHnHHKH HMeiOT cnepy- 
romne t o a u i h h h : CTaAbHbie cTeHKH b  npeAeAax 1 ,2  mm, c b h h u o - 
BHCT3H 6pOH3a 0 ,4  MM (COAepjKaHHe CBHHUa 2 4 % ) , BepXHHfi MHT- 
KHH CAOH OKOAO 25 MK (COAepjKaHHe OAOBa 8— 1 2 % ) [2],

B 3 K c n A y a T a u H 0 H H b ix  y c a o b h h x  T e M n e p a T y p a  B K n a n b i in e f i  no 
B b iu ia e T C H . E I o B b iu ie H H e  T e M n e p a T y p b i  c n o c o f i c T B y e T  M H r p a n n n  
O A O B a  H3 B e p x H e r o  c a o h  B H y T p b  n p o M e /K y T O H H O r o  c a o h  c b h h u o - 
BHCTOH 6 p 0 H 3 b I .  Ü O T e p H  O A O B a A e A a e T  n O B ep xH O C T H b lH  CAOH n e  
T O A bK O  ß o n e e  n o A B e p > K e H H b iM  K o p p o 3 H H  o t  B 0 3 A e ftcT B H H  r o p n u e r o  
M a c A a ,  h o  T aK JK e o ß p a 3 y e T  H a r p a H H u e  M e J K A y  A ß y M H  c a o h m h  H e - 
jK e A a T e A b H b ie  H H T e p M e T a n n H n e c K H e  co e A H H e H H H  M e A b — o a o b o , h t o  
n p H B O A H T  K Ö bIC T p O M y  p a 3 p y U le H H I O  H O TC naH BH H H IO  MHTKOTO n o 
K pb iT H H . ä a h  n p e A O T B p a m e H H H  A H (})(j)y3H H  o a o b 3  H3 B e p x H e r o  a n -  
T H ijip H K H H O H H oro  c a o h  p e K O M e H A y e T C H  o c a j K A a T b  t o h k h h  n p o M e -  
JK yTO H H blH  CAOH HH KeAH M e J K A y  CBHHHOBHCTOH fip O H 3 0 fi  H MHT-
k h m  raAbßaHHHecKHM noKpbiTHeM [2— 3). A ön ep  BpHHep [2] tbk tkg  
OnHCblBaeT B03M0JKH0CTb OcaJKAeHHH JKeAe3a, KOßanbTa HAH ßpOH- 
3bi, coAepjKaiuefl o t  15 a o  35%  i i h h k 3 ,  b m c c t o  HHKeneßoß npo-
CAOHKH.

B A H H H H e TO A IlIH H bl np O M ejK y T O H H O T O  CAOH HH KeAH n a  y M e H b -  
U ieH H e A H (})4 )y 3 H H  H3 M H TKOrO nO K pblT H H  n p H  H a r p e B e  B K A a A b lU ieH  
Ha 149° n o K a 3 a H O  H a  p n c .  1. E l p n  T O A iH H H e c a o h  HH KeAH 5 mk 
( n p H B a n  / )  c o A e p J K a H H e  O A O B a  y M e H b u ia A O C b  b  m h t k o m  C A o e  n p n -  
M ep H O  H a 2 %  (c  12 a o  1 0 % ). I l p n  t o a i i i h h c  c a o h  h h k c a h  2,5 mk 
(K p H B a n  2) y M e H b in e H H e  O A O B a  a o c t h t h a o  3 % . F lp n  T o n iU H H e  h h -  
K eA H  1,25 mk (K p v iB a n  3 )  o a o b o  b  m h t k o m  C A o e  c o K p a i n a A o c b  H a 
5 0 % . K p H B a a  4  n o K a 3 b iß a e T  c n y n a ß ,  K o r A a  cnoß  HH KeAH cocTaB- 
A H eT  0,5 mk, a  x p H B a n  5 —  6 e 3  n p o M e J K y T O H H o r o  c a o h  HH KeAH 
[2], C o r A a c H o  p e 3 y A b T a T a M  A a H H o r o  H C C A e A O B a m iH , H a i iA y n iu a n  
T O A iiiH H a  n p o M e jK y T O H H o r o  c a o h  HH KeAH AO A JK H a ß b iT b  b  n p e A e 
A a x  2 MK.

B KanecTBe sneKTponHTa a a h  o c a j k a c h h h  c e h h i i o b h c t b i x  cnna-
BOB IipaKTIineCKOe npHMeHeHHe HMeCT TOAbKO ßOpiJlTOpHCTOBOAO-

pOAHblß SAeKTpOAHT. HcCAeAOBaAHCb H ÄPyTHe THnbl SAeKTpOAH- 
TOB, HO OHH npOMbIHIAeHHOrO npHMeHeHHH AO HaCTOHUierO BpeMeHH 
n e  HMeiOT.

C 1948 r. npOBOAHAHCb H ccneA O B aH H H  n o  o c a j k a c h h i o  c n n a B a  
C B iineii-O A O B o c  A oßaB A eH H eM  a o  1% M eAH, a 3aT eM  h  0,5% c y p b 
Mbi. H cnbiT aH H H  3THX nOKpblTHfl Ha AB H raTeAH X npOH3BOAHAHCb 
3KCnepHM eHT3AbHbIM  u e x o M  H p o -  
C A aB C K oro aB T 03a B O A a. H a r p y u ie H -  
H bie BKABAbllHH H3TOTOBAHAHCb CO 
c b h h h o b h c t o A  6 p o H 3 o fl,  a i ie n a -  
rp y jK eH H b ie  — • 6 e 3  c b h h h o b h c t o A
6 p o H 3 b i. B H a n a n e  HCCAeAO Baiinß 
6b i a  n p o B e p e H  m ca h m h  npo.M eJK y- 
TOMHblft CAOft H3 nupOCj)OCC}>OpHOrO 
SAeKTpOAHTa H HHKeAeBblfl CAOfi H3 
cepH O K H C A oro SA eK T poA H Ta. M e A -  
H biß n oA C A ofl H3 n n p o iJ io c iJ io p H o ro  
3A eK T p0A H T 3 OKa33ACH COBepiHeHHO 
H en p n roA H b iM . O Tc,naH B aH H e m h tk o -  
r o  noK pbiTH H  n p n  pacT O H K e h  TepM O - 
o ö p a ß o T K e  n p oH cx oA H A O  npH M epH O  
y  50% o6 p a 3 U O B . y  B K A a A biu ieß ,
He HMeBIHHX AecjieKTOB noKpbiTHH 
npn  pacT onK e h T ep M ooß p aöoT K e,
MHTKHfl CAOß nOAHOCTblO OTCA3H-
BaACH 3 a  207 i  p a ö o T b i  Ha A ß n r a T e -  
A e  (p n c .  2). H n K e A e ß o e  n o K p u T H e  
b  K a n ecT B e n o p cA O fl AaAO  A y n m n e  
p e3 y A b T a T b i h n p n M eH H A ocb  b n o -  
C A eA y K im iix  o n b iT a x .

B xoAe HCCAeAOBaHHfl ßbma ycTaHOBAeHa B03M0JKH0CTb noAy- 
neHHH noKpbiTHfl x op om ero  KanecTBa h b t o a c t h x  c a o h x  npn c o b -  
MeCTHOM OCajKAeHHH CBHHUa, OAOBa 6 — 9 % , MeAH AO 1% H cy p b 
Mbi npHMepHO 0,5% c  AoßaBneHneM b s a c k t p o a h t  jKeAaTHHa. 
OneHb nponHbie M enK 03epH H C Tbie o c h a k h  h b t o a c t h x  c a o h x  ßbiAH 
HOAyneHbi npn c o b m c c t h o m  AoßaBneHHH JKeAaTHHa h  pe3opmiHa.

H aepeä

P h c .  1. B A H H H H e t o a u i h h u  
npoM ejKyTonnoro c a o h  HH
KeAH Ha yMeHbinemie a h ^ - 
4>y3HH OAOBa H3 noßepx- 
HOCTHOTO MHTKOTO cnAaBa 

CBHHeil-OAOBO

P h c .  2. Bkahahiu c  MeAHbiM npoMejKyTonHbiM CAoeM

Ä o ß a B K a  p e3op H H H a 0 K a3H B aeT  3 a M e T iio e  BAHHHHe h Ha c o A e p jK a -  
H ne OAOBa b c n A a ß e ;  n p n  A oß aB A eH iiH  p e3 op u ,H H a  coA epJ K aH H e 
OAOBa b  o c a A K a x  3H anH T eA biio  n o B b im a e T c n , a  TB epA O C T b M n rK o ro  
CAOH nOHHJKaeTCH. M H K pO TB epAO CTb O caAK O B n pH  OTCyTCTBHH p e -  
3op iiH H a b  sn eK T poA H T e K O A eß a A a cb  o t  28 a o  37 ks/mm2, a  npH  
iiaAHHHH p e 3 o p iiH H a  cocT aB A H .n a  15— 17 kz/mm2.

OnbiTHbie BKAaAbiuiH b  n e p n o A  HiOAb— aB rycT  1951 r. ßbiAH n o - 
CTaBneHbi Ha AßHraTeAb HA3-204 h n p op aß oT aA H  270 h. F lpn H c
nbiTaHHH npnMeHHAOCb TonAH ßo n o  T O C T y  305— 42 h MacAO n o  
T O C T y  5304— 50. PIocA e HcnbiTaHHH BKAaAbiuiH c  noKpbiTHeM, Ha- 
HeceHHbiM Ha HHKeAeBblfl noA C Aofl, pa3pyuieHHH c a o h , b h a h m o to  
npOCTbIM rA 3 3 0 M , He HMeAH.

r ip H  H3MepeiIHH p a 3 M e p o B  B K A a A biu ieß  AHH eflH blfl H3HOC ßblA  B 
2 — 3  p a 3 a  B b iiu e  H 3H oca  C T aiiA apT H M x B K A a A b iu ieß , a  B e co B b ie  
n o T e p n  on b iT H bix  B K A a A biu ieß  b 4 p a 3 a  M eH biue C T aH A apT H bix 
T a n , H a n p iiM e p , u ia T y iiH b ifl C T aH A apT iib ifl BK AaAbiui iim ca h 3 h o c  n o  
ß e c y  0,329 z ,  a n o  T o n m m ie  0,004 mm. O n b iT iib if l  iu aT yH H bifi B K A a
A biui HMeA h 3 h o c  n o  B e c y  0,0801 z, a  no TOAiUHiie 0.013 mm. npn-
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M ep H O  a H a j i o r n 'i H b ie  p e 3 y a b T a T b i  H 3 H o c a  H M eaH  h  a p y r n e  B K a a a b i -  
UIH. Ha OCHOBaHHH 3TH X  fla H H b lX  MOJKHO n O A a r a T b ,  HTO B C T 3 H - 
Ä a p T H b lX  B k j i a a b l i u a x ,  H 3rO T O B JieH H bIX  H3 CBHHU.OBHCTOH 6 p O H 3 b I , 
n p o H c x o Ä H T  K o p p o 3 H O H H o e  p a 3 p y m e H H e  C B H H iia  h  C B H H eu  b u m h -  
B a e T c a  H3 c n a a ß a .  Ha o n b iT H b ix  B K a a a b i m a x ,  n o -B H A H M O M y , K o p -  
p o 3 H O H H o r o  p a 3 p y m e H H H  c n a a ß a  H e n p o n c x o A H T  h  c n a a B  T O jibK O  
H 3 H a u iH B a eT C H  b o  B p eM H  n p H p a 6 o T K H  Ä B H r a T e jiH  h  e r o  p a ß o T b i .

KoMnpeccHOHHbie Koabiia, noKpbiTbie cnaaBOM, npoxoaHAH ncnbi- 
TaHHe b  ceHTHÖpe— Honßpe 1951 r. b  npoaoaiKeHHe 500 h .

n o p m H H  c  o n b iT H b iM  n o K p b iT H e M  H3 c n a a ß a  C B H H e u -o a o B O -M e a b -  
c y p b M a  n p o x o a n a H  H c n b iT a H H e  b  1 - m  a B T o ß y c H O M  napke J l e H r o p -  
H c n o jiK O M a .

B a aH H O Ö  p a ö o T e  6 m a h  B b iH C H eH bi y c a o B H H  c o B M e c T H o r o  o c a i K -  
a eH H H  C B H H pa, o j i o ß a ,  M e a H , a  T aK J K e C B H H u a , o a o B a ,  M e a n  h  c y p b -  
M bl SJieK TpO JIH TH H eCkH M  C n 0 C0 6 0 M H3 6 op< [> T O pH C T O B O A O p O A H O rO  
SJieK TpO JIH Ta H y C T a H O B J ie H a  B 0 3 M 0 J K H 0 C T b  O C ajK Ä pH H H  H e T b ip e X -  
k O M n o H e H T H o r o  c n a a ß a  b  t o a c t h x  c a o h x  ( n o p n a k a  H ecK O JibK H X  
A eC H T b lX  m m ) .

n p o ß e p e H O  BJiH HHH e T e M n e p a T y p b i ,  n a o T H O C T H  T o k a ,  O T a e a b H b ix  
K O M noH eH T O B  s j ie K T p o j iH T a  H a  c o c T a B  h  K a n e c T B o  n o K p b iT H ft .  y c T a -  
H OBJieHO, HTO K aJK Ä blH  H 3 O T /ie jI b H b lX  K O M nO H eH T O B  C O C T aB a  9 J ieK - 
T p o j iH T a , a  T a K m e  n a O T H O C T b  T O k a  h  T e M n e p a T y p a  p a c T B O p a  H M e- 
KDT ßO A b U IO e  BJiH HHH e H a  C O CTaB H K aH eC T B O  n O K p b lT H Ü . n p O B e p e -  
H a H e o ö x o Ä H M o c T b  T e p M o o 6 p a 6 o T K H  o c a > K Ä e H H o r o  c n j i a B a  He 
TOJIbkO C TOHKH 3 p eH H H  n O B b lllieH H H  3H TH(|)pHKHHOHH bIX CBOHCTB H 
n jiacT H H H O C T H  o c a a K a ,  h o  h  c  u e j i b i o  n p o B e p k H  K a n e c T B a  a a r e 3 H H  
c n j i a B a  k  o cH O B H O M y  M e T a j i j i y .

B p e 3 y j i b T a T e  H C c a e a o B a H H H  6 m j i  y c T a H O B j i e H  c a e a y i o i i i H H  co- 
c t 3 b  s j i e K T p o J i H T a  a a h  o c a * a e H H H  H e T u p e x k O M n o H e H T H o r o  c n j i a 
Ba b  z/a :

CBHHeu ÖOptpTOpHCTblH (KSK M e T S A A ) ..........................................................................  70—110
O aobo 6opq>TopHCTOe ,    6—13
M e jb  60p4)T0pHCTSH „     . 0 ,5 — 1
CypbMa 6op4>TopHCTaH .   0 ,2 5 —0 ,5
EOfKpTOpHCTOBOAOpOÄHSH KHCJIOTS ( C B O ß O A H a s ) ...............................................  45—60
IK e jia T H H  ........................................................  0 ,5 —2
Pe30piiH H ..........................................................................................................................  5—7

PeiKHM p a ß oT b i: njioTHOCTb TOKa npn T eM nepaType 2 0 °  —  
2  a J Ö M 2, a n p n  TeM nepaType 3 0 °  —  4  a/dM2.

H o  J IH T e p a T y p H b IM  Ä a H H b IM , M a K C H M a jIb H a H  n p O Ä O J IlK H T ejIb H O C T b  
p a ß o T b i  B K j ia Ä b n n e f t  n o j i y n e H a  c o  c n j ia B O M  c B H H e n - o j i o B O , c o a e p -  
* a n i H M  3 , 5 %  M e a n ,  h o  ß o a b n iH H C T B O  H H O C T p aH H b ix  (J w p M  n p n M e -  
H H eT c n a a B  c a e a y r o m e r o  c o c T a B a :  C B H H eu  8 8 % >  o a o ß o  1 0 %  h  
Meab 2%  [2],

TexH oaorH H ecKHe n p o n e c c u  ocaiKaeHHH MHrKoro c n a a ß a  Ha 
pa3aHHHbie noaninnHHKOBbie M aTepnaabi, a TakiKe cocTaBbi saeK - 
TpoaHTOB onncaH bi b  T p y a a x  [ 1 — 2 , 4 — 1 1 ] ,

BaHHHHe cocTaB a 6op<[)TopHCTOBOAOpoAHoro aaeKTpoaH Ta Ha co- 
CTaB cn aa B a  CBHHen-oaoBo noka3aH O  b  T a 6 a . 1.

T  a 6  a  h  u  a 1

C octsb
OCaAKOB
(%  Sn 

b  ocaAKax)

CocTaB BaeKTpoAHTa

Coaepm aH ne Sn b  a/jj
C oaepjK a- 

Hne Pb 
b a/A

OTHOiueHHe
Sn COAepwa- 

HHe kaea
B z jA0 6 m e e

JlByxBa-
aeHTHoe

Sn +  Pb 
(BeCOBOft 

% )

5 5 4 90 4 ,3 0 ,5
7 7 6 90 6 ,3 0 ,5

10 . 10 9 90 9,1 0 ,5
15 15 13 80 16 1,0
25 25 22 65 25 1,5
40 40 35 44 44 3,0
50 50 45 35 56 4 ,0
60 60 55 25 59 5 ,0

n p H M e q a H H f l : 1. KaiKAbift saeKTpoaHT coaepaiaA CBOÖOAHblft
H B F , 40 i j j i  H H sB 0 3 25 z jA .

2. P e jk h m  n oK p b iT H n ; TeM nepaTypa KOMHSTHafl, naOTHOCTb TOKa
3 ,2  ß/ö3t2, nepeMeuiHBaHHe MeAaeHHoe.

B n o c a e a H e e  BpeMH peK O M eH aO B aH o n e T b ip e  a a eK T p oa H T a  
( T a 6 j i . 2 ) .  JXjih  a a e K T p o a m a  N s  1 cooß m a iO T C H  c a e a y io m H e  p e k o -  
M eH aaijH H  [ 1 0 ] .  n ep eM eu iH B a H H e a a eK T p oa H T a  B 0 3 a y x o M  He n p H - 
M eH H eT cn H 3-3 a  okH caeH H H  a B y x ß a a e H T H o r o  o a o B a .  O TH O iueH H e 
aH OailOH  nOBepXHOCTH K kaTOaH OH  npH  BHyTpeHHeM  nOKpblTHH 1 :3 ,  
a  n p n  H apyiK O M  n ok p b iT H ii 2 :1  H an KaK m o j k h o  ß o a b iu e .

T e M n e p a T y p y  a a e K T p o a m a  c a e a y e T  noaaepiK H BaTb He B u u ie  3 8 ° ,  
T a K  x a K  npn TeMnepaType Bbim e 3 8 °  coaep/K aH H e o a o B a  b  o c a a k a x  
3HaHHTejibHO nOBtjuiaeTCH. H a ora ocT b  Toxa Hy*HO ycTaHaBAH-

BaTb He HHsce 3 a/ÖM2. n p n  n a orao cT H  TOKa HHixe 3 a/ÖM2 c o a e p -  
» a H n e  o ao B a  b  o c a a k a x  3HanHTeabHO noHHiKaeTCH. PeKOM eHayeT- 
CH He npOH3BOÄHTb HHTeHCHBHOrO nepeMeniHBaHHA, TaK kaK npH 
HHTeHCHBHOM nepeMeuiHBaHHH coaepaiaH H e o a o B a  b  o c a a K a x  3Ha- 
HHTeabHO noBbimaeTCH. nepeM euiH BaioT aaekT p oan T  aßHiKeHHeM 
KaToaHbix niTaHr. B o a e e  kanecTBeHHoe noKpbiTHe Ha noam nnH H Kax  
n o ayn aioT , K oraa  saekTpoaH T H axoaH Tcn b  ÄBH*eHHH n a n  np o- 
H3BOaHTCH BpaHieHHe aHOÄOB. n p n  3 T H X  ycaoBH H x naOTHOCTb TOKa 
Mo>KeT ßbiTb noBbim eHa a o  6  aJÖM2. A h o a h  c o a e p m a T  b  n e x a a x . 
ÄHoaHbift h  kaToaHbift B bixoa no TOKy paßeH  100%. [ 3 ,o 6 a B K a  pe- 
3opnHHa C T a 6 n n H 3 H p y e T  aaeKTpoaHT h  yM eHbuiaeT TeHaeHiinio k  
OKHcaeHHio o a o B a . H e o ö x o a n M o  yHHTbiBaTb, h t o  pe3opnHHOBoe 
M acao noBbim aeT coaepiKaH H e o a o B a  b  o c a a K a x . O ß u ie e  c o a e p ix a -  
Hne M eT aaaa b  saekTpoaH Te aoaiK H o 6biTb b  n p e a e a a x  8 5 —  
110 s / a .  n p n  yMeHbuieHHH coaepiKaHHH M eT aaaa b  saeK TpoaH Te  
yMeHbiuaeTCH coaepa<aH H e o a o B a  b  o c a a k a x . OnnuiaeTCH saeK T p o- 
HHT aKTHBHpOBaHHbIM yraeM . ÄOÖaBOHHbie kOMnOHeHTbl KOHTpOHH- 
pyioTCH no coaepaiaH H io o ao B a  b  nonpuTHH h  n o  CTpykType o c a a -
KOB.

T l S J i H m  2

H aH M eH O B aH n e 1 J 4  2 N t 3 N> 4

E o p cJ iT o p H C T o e  o a o b o  o ö i n e e
(k s k  M e T a a a ) b  i /a ..................... 7 9 - 1 1 30 —

T o  w e  A B y x B a a e H T H o e  (K a x
3 0M e T a a a ) b  z /a ................................ 6 — —

E opijjT O pH C T blft C BH H eu (KSK
1 00M e T a a a ) b z /a ............................... 88 1 3 5 - 1 5 0 1 00

E o p 4 > T o p H C T a a  M eA b  (K ax M e -
T a a a ) b  z /a .......................................... — 1 , 5 - 2 , 5 — —

E op cpT O p H C T aa  c y p b M a  (x a x
M e T a a a ) b z /a ................................ — — 6 6

Eop4>TOpHCTOBOAOpOAHaH KHC-
2 0 - 4 0 8 0 8 0AOTa (cB o ö O A H a a ) b  z /a  .  .  . 100

E o p H a n  K H ca o T a  b z /a . . . . 2 5 J Io  H a cb i- 
meHHA

25

n e n T O H  B Z / A ..................................... 0 , 5 — 15 —
rHApOXHHOH B Z / A .......................... — 1 - 1 , 3 0 , 5 1 5 ,5
JK eaaT H H  b  z /a ................................ — AO 0 , 5 — —
p H  M axcH M aabH bift ( x o a o p H -

0 , 2 - 0 , 3M eT pH qeC K H ) ..................................... 0 ,2 — —
n aO T H O C T b T o x a  b  a/d M 2 . . . 3 4 , 5 - 9 3 , 9 3 , 9
T e M n e p a T y p a  s a e x T p o a H T a

1 8 - 2 2 21 ± 1 ° 21 ± 1 °b  ° C ........................................ 1 6 - 3 8
HHTeHCHBHOCTb n e p e M e u iH B a -

M e ;w e H H o eHHSI B aexT pO A H T a .......................... M e a -
a e H H o e

M e A J ie H H o e M eA ^ieH H O e

C o c t s b  o c a a x o B  b  % :
8 2 82C BH H eu . . .  .......................... 9 3 —

O A O B O ................................ ..... 7 — 11 11
M C A b .................................................... — — — —
c y p b M a  .......................................... — — 7 7

C o c t s b  aHOAOB b  % :
9 0CBH H eu ............................................... 9 3 9 0 —

OAOBO ............................................... 7 10 — 10

JXnn n p e a y n p e a < a e H H H  r n a p o a H 3 a  h  BbinaaeH H H  4)T0PHCT0r0 
CBHHua H3 s a e k T p o a H T a  c o a e p * a H H e  ß o p H o ft  K n ca o T b i a o a * H O  
ßb iT b  He M eH ee 25 s/ a . B a p y r n x  O TH om eH H H x ß o p H a n  K H ca oT a  H e 
B a n n e T  Ha a a e K T p o a H 3  H an  Ha x a p a K T e p  o c a a k O B . C B o ß o a H a n  6 o p -  
(J iT o p n cT O B o a o p o a H a H  K H ca oT a  y M eH b in a eT  r n a p o a H 3  a ß y x ß a a e H T -  
H o r o  o a o B a .  O H a  c n o c o ß c T B y e T  p a cT B o p e H H io  a H o a o B  h  n o a y n e -  
h h k > M eaK O K pn cT aa aH H ecK H x o c a a k O B . Ä o ö a B O H H b ie  K OM noH eH Tbi: 
»cea a T H H ; K a eft; nenT O H , p e 3 o p n H H O B o e  M a c a o  He T o a b k o  c n o c o ß -  
CTByiOT o ca a c a e H H io  ra a a K H x , M eak O K p H C T aaaH n eck H x  o c a a k O B , ho 
T aK ace n o ß b im a io T  p a c c e H B a io m y io  cn o co ß H O C T b  aaeK T poa H T O B .

C o c T a B  N a 2 p ek O M eH a y eT  B p n H e p  [2], O h  c o o ö m a e T ,  h t o  r n a p o -  
x h h o h  A o6aB A H eT C H  a a n  yM eH biueH H H  TeH aeH iiH H  a B y x ß a a e H T H o r o  
o a o B a  k  okHcaeHHio. K oH u eH T p an H H  rn a p ox H H O H a  o n p e a e a n e T C H  
n o cp e a cT B O M  H 3BaeneHHH e r o  sT H aau eT aT O M  h  THTpoBaHHH cep H O - 
KHCabiM p e p n e M , npnM eH H H  aniJieHH aaM H H  KaK H H a H K a rop .

P a c T B O p  Ns 3 o n n c b iB a iO T  n a T M a H  h P o 3 e p  [7] aan o c a a c a e H H H  
Ha c e p e ß p o .

P a c T B o p  Ns 4 n p u B o a H T  X l y r a a c  JI. K o x  [ 8 ] .  O h  c o o ß m a e T  c a e -  
a y io u iH e  a a n H b ie . Y M eH bineH H e h a h  y B ea n H eH n e  coa ep iK a H H H  b  pa- 
C T B ope a i o ö o r o  H3 T p e x  M e T a a a o B  Ha 20% n o  o t h o u i c h h i o  k  on T H - 
M aabH O M y c o c T a B y  H3MeHHeT c o a e p a o H H e  o c T a a b H b ix  K OM noH eH- 
t o b  b  c n a a ß e  He 6 o a e e  neM  Ha 2% . Y M eH bu ieH H e n a n  yB eaH n eH H e 
K OHlieHTpailHH 6op([)TOpH CTOBOaOpOaH OH  KHCaOTbl B S aek T pO A H T e 
Ha 30% He B a n n e T  Ha c o c T a B  c n a a ß a .  H 3M eH eH n e coa ep iK a H H H  b  
sa e K T p o a H T e  op ra H H H ecK n x  a o ö a B O k  Ha 50% He B a n n e T  na c b o h - 
c t b 3  c n a a ß a ,  e c a n  b  p a c T B o p e  H eT  a p y r n x  opraH H H ecK H x npH M e- 
ceft. noBHiueHHe KoHueHTpanHH opraH H H ecK H x a o ß a B O K  n ea eco- 
o ß p a 3 H O  anuib b  caynae, x ora a  nokpbiTHe npoH3BoanT npn T e M n e 
paT ype Hnace 2 4 ° .  CoaepaiaH He hOMnoHeHTOB b  cnaaße 33BHCHT
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o t  c k o p o c t h  nepeMemHBaHHH sjieKTpojiHTa: np n  ckopocTH ^nepeM e- 
uiHBaHHa 100 o6/muh o c a *A a e T C H  TeM HO-cepuft h m h tk h h  cn A aß, 
c o Ä e p * a m H H  11% Sn, 7%  Sb, 82% Pb; np n  c k o p o c t h  nepeM em H 
BaHHH 700— 800 o6/muh o ß p a 3 y e T c a  CBeTjio-cepbift h yMepeHHO 
TBepÄbift cn a aB  c 9%  Sn, 10% Sb h 81% Pb; npn c k o p o c ja  n e p e - 
MeuiHBaHna 1500 oöIm uh  o c a a t ^ a e ic a  ÖAecTHiUHH TBepAbin h n jia -  
CTaaHbift cn naB , c o A e p * a m H H  7%  Sn, 12% Sb, 81% Pb. n p n  6o- 
nee HHTeHCHBHOM nepeMemHBaHHH o 6 p a 3 y io T c a  b a e cT a in a e  TBep- 
Äbie, ho  xpynK H e ocaA kH . PIoBbimeHHe TeM nepaTypbi Ha K a *Ä b ie  
5° yM eH biuaeT coA epw aH H e o n o ß a  b c n n a ß e  Ha 1,8% h n o ß u m a e T  
coAepJKaHHe cypbM bi Ha 0 ,8 % . n p n  TeM nepaType sneKTponHTa h h - 
* e  21° ee H3MeHeHne oaeH b M ano BJinaeT Ha cocTaB  cn naB a. 
B cT p eaa io m H eca  b  KanecTBe npnM eceft b  a H o n a x  BHCMyT h Mbiuib- 
a a  He oka3U BaiO T b a h h h h h  Ha cBoftcTBa ocanKOB, ho  Bbi3biBaiOT 
h x  noTeM HeHne. Pa3nm iH bie 3arpa3H eH H a aneKTponHTa (KpynHHkH 
CBHHUOBOrO UIJiaMa, kpHCTajIJIHKH XHMHHeCkH OCaHi^eHHOH cy p b 
Mbi, u e x o B a a  nbinb) Bbi3biBaioT ToaeaHbie nopbi, nHTHHr h a c h a p h - 
t h  oca^K O B . PIosTOMy oßH3aTenbHbi nocTOHHHaa (JmnbTpauHH 
sjieK TpoaH Ta, npHMeHeHHe aHOAHbix uexnoB  h oancTK a aTMOciJie- 
p u  u e x a  o t  nbijin. B birpy3K a nokpbiTbix AeTaneft npoH3BOAHTCH 
noA  TOkOM bo  H 3 6 e *a H H e  xnM H aecKoro oca>KAeHHH c y p b M b i.'

C n n a B  Pb— S n — S b  yB en M H B a eT  cp o k  cnyJKßbi noAuiHnHHKOB 
n o  cpaBHeHHio c o  cnnaBOM Pb— S n  h Pb— Sn; h o  n a m ib ix  06 
ycTOHHHBOCTH s t o t o  cnnaBa n o cpaBHeHHio co enjiaBOM  
Pb— S n — C u  b  p a ö o T e  [8] HeT.

TexHOJiorHaecKHH n p o u e c c  noKpbiTHH cTane-anioM HHHeBbix BKna- 
Abmieft on ncaH  B n 6 e  c coaBTopaM H  [6]. C ocT aB  M aT epnana TakHX 
BKjiaÄbimeft npHBeueH b Taöji. 3 .

T a Ö J i H a a  3

COCT3B nOÄUIHnHHKOBO-
ro cnaaBa b %

HaHMeHOBaHHe
MeTan^a AJIlOMHHHe- AjIIOMHHHe-

BO-OJIOBHH« BO-KaaMHe-
Hbie noA- Bbie noa-
UIHüHHKH UlHriHHKH

Oj i o b o ............................... 6 __

M e a b ....................................... 1 —
HHKejib .................................. 0,5 —
KpeMHHH .......................... 1 ,5 4
KaaMHH .................................. 1

n ok p b ira e  MarKHM cnnaBOM cepeßpaHbix noAuiHnHHKOB peKO- 
MeHAyeTca npoH3BOAHTb AßoftHoe. PlepBoe nokpbiTHe cocTaBOM 
CBHHeu-ojioBO-MeAb npoH3BOÄHTca b  pacTBope Ns 2 Ha c a o h  25 m k  
b TeaeHHe 21 m u h . B T opoe nokpbiTHe oaeHb t o h k o c  H3 cn n a B a c b h -  
Heu-oaoBO. PacTBop aHanorHHeH pacTBOpy N° 2, h o  He couepacHT 
MeAH.

TexHOAornaecKHH n p ou ecc  noAroTOBKH 6poH30Bbix noAuiHnHH- 
k o b  peKOMeHAyeTca cnenyioiuHH: 1) m enoiH an oracTKa Ha aHoue; 
2) npoMbiBKa; 3) npoTHpKa neM3oft; 4) npoMbiBka; 5) uekann po- 
BaHHe b  2 0 % -h o m  pacTBope H BF4 npn k o m h 3 th o h  TeMnepaType b 
TeaeHHe 5— 16 c e K ;  6) npoMbiBka; 7) noKpbiTHe (10],

JlyaniHM  M aTepnanoM  a a h  (jiyTepoBKH BaHH HBAaeTca nonHSTH- 
neH h a h  H epa3pym aioiu aH ca b  snekTponH Te pe3HHa. A p y r n e  THnbi 
nA acTM acc pekOM eHAyeTca npeAßapH TenbH o n p o ß ep aT b  Ha ycT ofi- 
HHBOCTb K ÖOpijlTOpHCTOBOAOpOAHOH KHCAOTe. EcAH (]>yTepOBka

Ä H od

TexHOAornaecKHH npouecc pekOMeHAyeTca CAeuyiOLUHH: 1) o6e3- 
»upHBaHHe napoM; 2) 3arpy3Ka Ha noAßeckn; 3) o6e3>KHpHBaHHe 
b  pacTBope N aO H ; 4) TpaBneime b  pacTBope C r 0 3 28— 35 e ß ,  

H2S 0 4 260— 300 e ß  (TeMnepaTypa KOMHaTHaa, npoAOAÄHTenb- 
HOCTb TpaBAeHHa 1 m u h ) ; 5) UHHKaTHaa oöpaöoTKa b  naTeHTO- 
BaHHOM pacTBope 30 c e K  npn TeMnepaType 40— 43°; 6) MeuHeHHe 
Ha c a o h  25 m k  CuCN 80— 90 e ß ,  N aCN  ( c b o ö o a h h h )  3— 5 e ß ,  

pH 10— 10,2; TeMnepaTypa 3AeKTpoAHTa 26— 32°, nAOTHOCTb TOka 
4— 5 a jÖ M 2, npOAOAHCHTeAbHOCTb 2 MUH\ 7) HeÜTpaAH3aUHH B 
5 % -h o m  pacTBope H BF4 h  nepeHoc b  BaHHy nolcpbiTHfl 6e3 npoMe- 
»yToaHOH npoMbiBKH. A a h  noKpbiTHH MarKHM cnAaBOM npHMe- 
HaeTca SAeKTpoAHT noA Ws 2, ocaiKAaioiuHH Pb— Sn— Cu npH He- 
npepbiBHoft (JwAbTpauHH. B npouecce noAroTOBKH npoMbiBaHHio 
H3AeAHH yAeAaeTca o coöoe  BiiHMaHHe. OcoßeiiHo TiuaTeAbHo h 
öbicTpo Hauo npoMbißaTb nocAe u h h k 3 th o h  oöpaöoTKH. Flpn Bcex 
onepaunax npuMeHaeTca ABOÖHaa npoMbiBKa, nocae UHHkaTHoii 
OÖpaÖOTKH TpoHHaa.

T e x H O A o r H a e c K H H  n p o u e c c  n o K p b i T H H  C T a A b H b i x  B K A a u b i m e f l  c e -  

p e ö p o M  o n n c a A  U l e i j i e p  15]: 1) o 6 e 3 H < H p H B a H H e ;  2) c ö o p K a  H a  

n o A B e c K n ;  3) h 3 0 a h u h h  ( n o  M e p e  H a u o Ö H O C T H ) ; 4) e c A H  H 3 0 A a -  

U H a  n p O H 3 B O A H A 3 C b  B O C K O M ,  T O  H 3 A H I H K H  B O C K a  y A B A H I O T C H  M e -  

x a H u a e c K H M  n y T e M ;  5) 9 A e k T p o n o A n p o B K a  b  C A e A y i o i u e M  p a c T B O -  

p e :  H2S 0 4 15%; H3P 0 4 6 5 % ; C r 0 3 5% , b o a h  15%, T e M n e p a T y p a  

H e  B b i r n e  45°, n a o T H O C T b  T O k a  46,5 a j d M ? - ,  n p o A O A Ä H T e A b i i o c T b  

3 m u h ;  6 )  n p o M b i B K a ;  7) S A e K T p o o a H C T K a  Ha a H O A e  n p n  c o A e p a c a -  

h h h  i u e A o a n  45— 90 z ß ,  n A O T H O C T b  T O k a  8— 10 a / Ö M 2, T e M n e p a T y 

p a  40— 45°, n p o A O A J K H T e A b H O C T b  1 m u h ;  8) n p o M b i B k a ;  9) a k T H -  

B a u n a  H a  K a T O A e  n p n  5 — 6  a / Ö M 2  b  p a c T B o p e  c o a h h o h  k H C A o r a  

18° B om s 1 m u h ;  10) n p o M b i B K a ;  11) y A a p H o e  c e p e ö p e H H e ;  s a c k t -  
P O A H T  O T A H M a e T C H  B b I C O K H M  C O A e p J K a H H e M  C B O Ö O A H O T O  U H a H a  H

h h 3 k h m  c o u e p a o H H e M  M eT aA A a (NaCN 30— 40 e ß ,  A gCN  1,5—  
2 e ß ) ,  H a n p a * e H H e  6 e ,  T e M n e p a T y p a  K O M H a T H a a ,  n p o A O A J K H T e A b -  

H O C T b  1 m u h ;  12) c e p e d p a H o e  n o K p b i T n e ,  a a h  c e p e ö p e H H a  n p H M e -  

H a i o T c a  C T a H A a p T H b i e  S A e K T p O A H T b i ;  13) y A a B A H B a H H e  S A e k T p o A H -  

T a ;  14) n p o M b i B K a  r o p a a a a ;  15) C H H T H e  c n o A B e c o k ;  16) H a r p e B  

n O  M e p e  H a A O Ö H O C T H ;  17) K O H T p O A b .

P h c . 3. Tnnbi npncnocoÖAeHHH, npHMeHaeMbie ä a h  noKpbiTHH 
BkAaAblUieft MHTKHM CAOeM

pa3pyuiaeTCH b AaHHOM SAeKTpoAHTe, to  ee aacTHUbi 6 y u y T  o c a * -  
AaTbCH C MeTHAAOM H 3arpH3HHTb nOKpblTHH. <I>HAbTpbI peKOMeH- 
AyeTCH H3r0T0BAHTb H3 xpoMOHHKeAeBoft CT3AH, couepiK aiueH  25%  
HHKeAH (10].

Ha JlpOCAaBCKOM MOTOpHOM 3aBOAe ÄAH 6op<j)TOpHCTOBOAOpOA- 
HblX SAeKTpOAHTOB HpHMeHHIOTCH B3HHbI, ryMMHpOBaHHbie pe3HHOfl 
HAH (JlyTepOBaHHbie BHHHnAaCTOM.

O o p p e c T e p  (9] a o a o jk h a  o  npnMeHHeMbix npncnocoÖ AeH H ax AJia 
noK puTH a BKAaAbimeft (p n c. 3 ). H aH ßoA biu ee npHMeHeHHe b M ac- 
cobom  npoH3BOACTBe HMeiOT THnbi 6  h s . 3 t h  npncnocoÖ AeH H a  
yAOÖHbi npn ABHmeHHH Ka- -■
TOAHbix niTaHr. B o n e e  n o n - p p y / V ; ; ; ; ; ;  
poÖHO c ö o p k a  THna e  n oK a3a- 
Ha Ha p n c. 4.

B n ö e  c coaBTopaM H  [6] h 
Miioriie A p y rn e  H ccAenoBaTe- 
AH CHHT3IOT, HTO OCHOBHOe
HcnbiTaHHe M arK oro n o k p u -  
THH Ha BKAaAblinaX AOA>KHO 
npoBOAHTbca Ha KaaecTBO a n - 
re3HH nOkpblTHH k  o c h o b h o - 
My MeTaAAy. OTMeaaeTCH,
HTO HAeaAbHblX MeTOÄOB Hc
nbiTaHHH aAre3HH c a o h  eine  
He HaiiAeHO h pekOMeHAyeTca 
npoH3BOAHTb cA enyioiuH e Hc
nbiTaHHH:

1. HcnbiTaHHH Ha ABHraTe- 
a h x . 3 to  H a A e *H o e , h o  MeAAeHHoe, pa3pyu iH T enbH oe h A o p o r o -  
CTOHmee HcnbiTaHHe. E c a h  Ha noBepxHOCTH BKAaubiineft He oÖH a- 
py>KHBaeTCH AeiJieKTOB aure3HH npn HecKOAbKHx HcnbiTaHHHx, to  
Ta k o e  noKpbiTHe CHHTaeTCH x o p o u ie ro  K anecTBa.

2. HcnbiTaHHe Ha cneunaAbHOH MauiHHe ä a h  noAuiHnHHKOB. 3 th  
HcnbiTaHHH COOTBeTCTBylOT HCnbIT3HHHM Ha ABHraTeAHX, HO OHH 
ÖOAee ÖbICTpbie H SKOHOMHHHbie.

3. CßepAeH He. ÄaHHblft KOHTpOAb 33KAIOHaeTCH B CBepAeHHH 
noÄinnnHHKa no  cao io  nokpbiTHH napaA AeA bH o a h h h h  c b h 3 h h n o -  
CAenyioiueM ocM OTpe MecT c  Hapym eHH oft CBH3bio.

4. H a r p e ß . HcnbiTaHHe HarpeBOM ycTaHOBHAOCb npaKTHKOÜ. 3 to  
HcnbiTaHHe np ocT oe, ö b ic ip o e  h  H epa3pyuiH TeAbH oe. O A H a xo  Ha
rpeB AOAIKeH paCCMaTpHB3TbCH k a k  npeABapHTeAbHblft KOHTpOAb 
c yneTOM pe3yAbTaT0B  HcnbiTaHHH Ha ABHraTeAHX. Ecah n o ß e p x -

P hc. 4. 3 ckh3 cÖopKH:
/ —  n ^ a c T M a c c o ß b i f l  ^ y T ^ s i p ;  2  —  k o h -  

T a K T b i; : 3  —  B K J ia Ä t lU l
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HocTUbift ca oh  oTCTaeT ii n p o n e c c e  Harpeßa, t o  s t o  3HanHT, h to  
aAre3wa noKpbiTHH oqeim  cjiaßasi hjih MaTepiiaji BK.na;u>mia n o -  
p iic T . H a r p e ß  B K A aA bim eH  b  M acJie n p n  T e M n e p a T y p e  1 6 0 — 1 7 0 3 
pa3JiHHHbie aBTopu peKOMeHAyiOT npoH3BOAHTi> b TeneHüe 1— 2 h. 
/laHHbie HCCJieAOBaHiin noKa3ajin, h to  npoAOJi>KHTejibHOCTb Harpe- 
Ba AOJiÄHa öb iT b  ne M eH ee 3  h, TaK Kan n o c j i e  1 h 2  h Harpeßa
HaÖJHOAHJlHCb OTAejIbHbie B3AYTHH CJIOH nOkpblTHH. FIoCAe Bbl- 
Aep>KKH b TeneHne 3 h AonojiHHTejibHbix b3ayth h  He Ha6jno.na.nocb 
Aaxce npn HarpeBe b  TeqeHHe 9 h.

5. HaApe3. 3 t o  n c n u T a H H e  H a n ö o j i e e  H a A e m H o e ,  6 b i C T p o e  h s k o -  
H O M H H H oe, x o th  n p n  3tom  o ö p a 3 e u  h p a 3 p y m a e T C H .  H c n b i T a m i e  
3(Jx{)eK TH BH O  AHLUb B TOM C A y H a e , eCJIH y  K O H T p O A e p a  H M eeTC H  
o n b iT .  O h o ö o A e e  K a n e c T B e H H o  n o  c p a B H e H H io  c  H a rp e B O M . H a A p e 3  
B B H A e O C T p o r o  y r A a  n p O H 3B O A H T  Ö bIC T pO  O C T pbIM  H H C T pyM eH T O M  
n o  n o ß e p x H o c T H  caoh  h o t  cn H H K ii k n o B e p x H O C T H . X o p o u i o  noA- 
roT O B A e H H b ift  o 6 p a 3 e u  H C C A e A y e T c n  H a k a 'n e c T B o  a A r e 3 H H  n o b p u -  
THH n O A  M H hpO C K O nO M  n p H  3 0 -K p a T H O M  yB eA H H eH H H .

71afl chhthh c  BKAaAbimeH MnrKoro cnAaßa H3 CBHHua h oaob 3  
p e x o M e H A y io T C H  C A e A y io m K e  p a c T B o p b i :

1) 100 a/A eAKoro HaTpa, 75 a/A jkhakoto CTeKAa, 50 a/A bhh- 
H O K H C A oro  K 3A H H  H a T p n H , T e M n e p a T y p a  p a c T B o p a  82°, a n o A H a n  
nA O T H O C T b T O K a  2,2— 4,3 a / ö .u 2;

2) 500 a/A HHTpaTa HaTpHH, pH 6— 10, TeMnepaTypa pacTBopa 
21— 82°, aHOAHan nAOTHOCTb TOKa 2,2— 22 a/cbn2; '

3) CHHTHe MHTKOrO CAOH XHMHHeCKHM nyTeM npOH3BOAHTCH B 
pacTBope (oöbeMHbiH, % ) :  10— 85% yKcycHoft k h c a o th , 5%  ne- 
peKHCH BOAOpOAa (KOHIteHTpaUHH 3 0 % ), CAOH 25 MK paCTBOpneT- 
CH 3a 6— 7 MUH.

ripouecc MHTKOrO aHTH(J)pHKHHOHHOro raAbBaHHHeCKOTO nOKpbl- 
THH MHOTOKOMnOHeHTHblM CnnaBOM BKAaAbimeH nOAHIHnHHKOB H

n eK O T op b ix  A P y r n x  A e T a A e n  3 iia n H T eA bH o n o B b im a e T  M o T O p e cy p c  
n Ha,ne>KHOCTb p a ö o T b i  A ß iiraT eA H  h aoajkch h3hth r n n p o K o e  n p n -  
MeHeHiie b  aB TO TpaK TO pH on n p oM bin iA eH H ocT H .
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BAMSIHlie Cl6pa3MBHOM KMAKOCTM Hd npMTMpKy TMnO^AHblX LUeCTepeH 
3 d A H e r o  m o c t o  c ib to m o 6 m a s i « M o c k b m w »

B. B. TAXTAPOB

MOCKOBCKHH aBTOMeXaHHHeCHHÖ M HCTMTyT

C U E J l b l O  noBbiuieHHH k anecT ßa o6pa6oT K H  cnnpaAbHO-KOHH- 
necKHx h rnnoHAHbix m ecTepeH  b KanecTBe o ta ca o h h o h  o n e -  

paiiHH npHMeHneTCH n p o iie cc  npHTHpKH.
r ip ou ecc  npHTHpKH —  napHoft npnpaöoTKH conpniKeHHbix 3yö- 

naTbix m ecTepen —  ocym ecTBAneTcn c  a6pa3HBHoii «HAKOCTbio, 
nogaBaeMOH b 30Hy 3auenAeHHH. 3 t o t  n p ou ecc  n3ynaACH Ha rAaB- 
h o h  nape 3aAHero MOCTa 3 B t o m o 6 h a h  « M o c k b h h » .  R h c a o  3y6teB 
nepeAauH —  9X 41  h 9 x 3 8 ; oöpaöaTbiBaeM biß MaTepuaA —  cTaAb 
20XHM h  20M.

BOAbHIOe BAHHHHe Ha 3(j)(i)eKTHBH0CTb npO lieC C a npHTHpKH OKa- 
3bIB3IOT p e * y l l lH e  CBOHCTB3 a6p a3H B O B , 3aBHCHlUHe OT TBepAOCTH 
h (JiopMbi 3ep eH . M nrK H H  a ö p a 3 H B , 3 e p H a  K O T o p o ro  HMeiOT rp a H e - 
H yio  (JiopM y c  ocT pb iM H  K poM K aM H , o Ö A a A a e T  ö o A e e  bhcokiim h pe- 
JKyniHMH CB0HCTB3MH, HeM T B ep A b ie  a6p a 3 H B b I C 3epH 3M H  OKpyTAOH 
(})opM bi. F IosT O M y (JiopM a 3 e p e H , n o A y n a e M a n  hmh n p n  H 3M eA bne- 
HHH, HBAHeTCH B31KHOH XapaKTepH CTHKOH aÖ p a3H B a .

r i p o H H o c T b  a ß p a 3 H B H o r o  3 e p H a  n p n  n p H T u p n e  33bhcht T a K * e  o t  
e r o  (J io p M b i. H a H O o A b m e ft  n p O H H o c T b io  o Ö A a A a iO T  a 6 p a 3 H B H b ie  3 e p -  
H a , H M e io u iH e  ( j io p M y  n p a B H A b H o r o  M H o r o r p a H H H K a , n p H Ö A H X ia io -  
m e r o c H  k  k y ö y .  3 e p H a  n A a c T H H u a r o ü  h  H r o A b n a T o f t  (J io p M b i A e r e o  
p a 3 p y m a i o T C H  h a ß p a 3 H B H b ie  ik h a k octh  c  tbkhm  a ß p a 3 H B O M  6 b ’ 
C T pO  T epH IO T  CBOHD paÖ O TO C nO C O Ö H O C T b.

n p n  npHTHphe aßpa3HBHbie 3epHa b ikhakocth äoahchh öbiTb 
npaKTHHeCKH OAHHaKOBbIMH, HTOÖbl C03AaBaTb OAHOpOAHyiO MHK- 
poreoM eTpHio noBepxHOCTH, TaK xaK KpynHbie 3epHa cpeAH mcakhx 
HanocHT TAyöoKHe uapanHHbi, KOTopbie He 3arAa>KHBaioTCH MeAKH- 
mh 3epHaMH. KpoM e Toro, KpynHue 3epna npensiTCTByioT achctbhio 
MeAKHx 3epeH h nosTOMy nocAeAHHe öbicTpo pa3py’maiOTCH.

HaBAeHHe b CHCTeMe TopMo*eHHn BeAOMoro rnnnHAeAH, koh- 
U eH TpailH H  a 6 p a 3 H B a , BH3KOCTb npHTIipOHHOTO MÜCAa h öok oboh  
3 a 3 o p  a o a jk h h  n oA Ö n p aT bC H  c  yneTO M  p a 3 M e p a  h x p y n k o c ™  3 e p -

Ha TaK, HTOÖbi He npHBecTH k npeiKAeßpeMeHHOMy ero  pa3pyuie- 
HHIO.

B n p o u e c c e  npHTHpKH aöp a 3 H B H b ie  3 e p n a  p a cK a A b m a ioT C H , p a 3 -  
M ep hx yM eH buiaeTC H . C Ten eH neM  BneMeHH k oa h h cctb o  n a c T n u  M a- 
A o r o  A n a M e T p a  yßeAHHHBaeTCH h siJictieKTHBHocTb n p o u e c c a  yM eH b- 
rnaeTCH. K p o M e  t o t o ,  a ö p a 3 H B  y h och tch  c  n a p o i i  m e cT e p e H  n o c a e  
OKOHHaHHH npHTHpKH Ha npO M blBK y.

Ä ah yMeHbmeHHH noTepb aöpa3HBa h nprim poHH oro MacAa b 
KOHue UHKAa npHTHpKH cHauaAa BbiKAioHaeTcn H acoc noAanH aö- 
pa3HBHoii jkhakocth, a 3areM npexpamaeTCH apameHHe mecTepeH.

BpameHHe mecTepeH b KOHue uhkab 6e3 no.AaHH aöpa3HBHofl 
jk h ak octh  yAaAsieT ocTaBinyiocH Ha mecTepHHx iKHAKOCTb, co3Aa- 
eT yAOÖCTBO b. paöoT e h 3HaqHTeAbHo skoh om h t aöpa3HBHyio hcha- 
kocTb. TaK, npn BbiKAion^HHH H acoca aöpa3HBHoft ik h a k octh  3a 
15 c e K  a o  npeKpameHHH BpameHHH mecTepeH, noTepn aöpa3HBHOH 
hchakocth cokpamaioTCH BABoe h cocTaBAHiOT 15— 16 a Ha napy 
mecTepeH.

HeoöxoAHM o T3K>Ke ynHTbiBaTb ocancAeHHe aöpa3HBa b n pouec- 
ce paöoTbi Ha CTeHKax npHTHpoHHoro CTaHKa, b TpyöonpoBOAax 
ii pe3epßyape.

BcAeACTBHe Bcex nepenHCAeHHbix Bbime npnUHH h coöx oah m o 
KaiKAyiO CMeHy AOÖaBA-HTb B aÖpa3HBHyiO IKHAKOCTb 10— 15% CBe- 
« e r o  aöpa3HBa h MacAa.

BAHHHHe 3epHHCTOCTH H3 HCTHpaHHe HCCAeAOB3AOCb npH 3epHH-
c to c t h  180, 240, 320, 400 h 500. B CAynae yBeAnneHHH pa3Mepa 
3 ep H a  B 0 3 p a cT a A O  HCTHpaHHe. Tlpn AaBAeHHH b CHCTeMe T o p M o x c e -  
hhh B eA O M oro  m nnH A eA H  p = I 0  kz/cm2 h 3 ep H H C T oc™  a ö p a 3 H B a  
180 c b e M  M eT aA A a öma b 3 p a 3 a  ö o A b m e ,  neM  npn TaKOM xce AaB
AeHHH H 3epHHCTOCTH 320 (pH C. 1). BAHHHHe 3epHHCTOCTH aÖpa3H- 
Ba 3 a M e T iio  npn yM eH bm eH H H  ee a o  320, npn A a A bH eftm eM  yMeHb- 
m eiiH H  3epHHCT0CTH H C TH paim e ‘n poA O A >K aeT  y M e H b iu a T b cn  b Meim-
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m e ft  CTeneHH. y M e n b iu e H iie  3 e p H n c r o c T H  ot 320 a o  500 c H iiw a e T  
HCTHpaHHe Ha 40— 50% .

B jiH H H ue K O H ueH TpaunH  a ß p a 3 H B a  Ha HCTHpaHHe H C c a e a o B a a o c b  
n p n  3epH H C TocT H  320. P e 3 y jib T a T b i  onbiT O B  n oK a 3 a jiH , hto n o  M ep e  
yBejiHHeHHH b aßpa3HBiioii ikhakocth KOHpeHTpanHH aöpa3HBa bo3-

HoMep nopouiKa

P h c. 1. 3aBHCHMOCTb HCTHpaHHH (a ) h mepoxoBaTOCTH (6 ) o t  ho- 
Mepa nopouiKa (TOCT 3647— 59) npn npHTapne mecTepeH

pacTaeT HCTHpaHHe 3yßbeB mecTepeH (pnc. 2 ). üpH  KOHueHTpa- 
HHH aßpa3HBa cßbiuie 60%  h a h  npa HCcaeaoBaHHH ß oaee KpynHoro 
a6pa3HBa HaßaioAaeTCH ßbicTpoe oßpa30BaHHe ocaaK a aßpa3HBa b 
TpyßonpoBO Ä ax h pe3epByape H acoca, b  pe3yabTaTe nero Hapy- 
maeTCH HopMa^bHan npHTHpna. PIosTOMy HanayHuiHM oßueMHbiM 
OTHOUieHHeM aßpa3HBa (3epHHCTOCTbIO 320) K npHTHpOHHOMy Mac- 
a y  caeayeT  cnnTaTb 50% :50% , a b  caynae yMeHbiueHHH 3epHHCT0- 
c t h  (ß oa ee  320) m o jk c t  ßbiTb npHHHTa noBbimeHHan KOHueHTpa- 
u,hh aßpa3HBa.

CodepxaHue aöpa3uta

P h c .  2 . 3aBHCHMOCTb HCTHpaHHH o t  coÄepxiaHHH aßpa3H Ba  
b > k h a k o c t h  npn npnTHpKe B e a y u jH x  ( f l )  h  B e a o M b ix  ( 6 )  m ecTepeH

4 H C T 0 T a  noB epxH O C TH  3 y ß b e B  m e c T e p e H  b o  BpeMH npHTHpKH 
o n p e a e a n e T c n  n p e * a e  B c e r o  3epHH CTOCTbio a ß p a 3 H B a  h  e r o  c o p -  
t o m .  H jih  n oayn eH H H  H a a a eH ca m eH  s ^ h ^ c k t h b h o c t h  oßpa ßO T K H  
H e o ß x o A H M o  OrpaHHHHTb C T eneH b HCXOflHOH UiepOXOBaTOCTH 3 y ß b -  
eB  h  o ß e c n e n H T b  c T a ß n a b H o e  n an ecT B O  oß p a ß O T K H . He c a e a y e T  
n p e B b im a T b  n c x o a H y io  m e p o x o ß a T O C T b , K O T op a n  a a n  p a 3 H b ix  y c -  
a o b h h  c o c T a B a n e T  /? a = l ,5 -^ 3  m k.

M ew ay pa3M epoM  3epH a npHM eHneM oro aßpa3H B a h u ie p ox oB a -  
TocTbio noBepxHOCTH cym ecTB yeT on peaeaeH H an 3aBHCHM0CTb. 
B T a ß a . 1 npHBeaeHbi pe3yabTaTbi H3MepeHHft, noKa3biBaiom H e ao- 
CTnraeM yio MaKCHMaabHyio HHCTOTy noBepxHOCTH npn n c n o a b 3 0 -  
B3HHH aßpa3HBOB pa3HOH 3epHHCTOCTH.

T a ß J i H u a  1

H o M e p  n o p o u iK a  
n o  rOCTy 3647-59

3 ep H H C T 0 C T b
a 6 p a 3 M B a

P a 3 M e p H a a  x a p a n -  
T e p n cT H K a  3 e p H a  

B M K

H o c T H r a e M a fl  
m e p o x o ß a T O C T b  

B MK

6 1 80 8 5 - 7 5 1 , 9 - 2 , 2
5 240 6 3 - 5 3 1 , 7 - 1 , 9

M40 320 4 0 - 2 8 1 , 1 - 1 , 3
M20 400 2 8 - 2 0 1 , 0 - 1  J
M20 5 0 2 0 - 1 4 0 , 7 - 0 , 8

Kamaoft 3epHHCT0CTH aßpa3HBa cooTBeTCTByeT onpeaeaeHHan 
HHCTOTa oßpaßoTaHHofl hm noBepxHOCTH ( b BecbMa y3hHx npeae- 
a a x ) .  n p n  npHTnpKe iuepoxoßaTOCTb scjnjiekTHBHo cHHH<aeTCfl b Te- 
neHHe nepßbix 50— 70 ceK  paßoTbi. f la a e e  0T npoaoa>KHTeAbHOCTH 
oßpaßOTKH HHCT0T3 nOBepXHOCTH CymeCTBeHHO He H3MeHHeTCH 
(pHC. 3 ) .  3 t 0  Oßl>HCHHeTCH TeM, HTO B nepBblfl nepHOa OßpaßOTKH 

3epHa aßpa3HBa cpe3aioT ßoabniHe rpeßeuiKH mepoxoBaTOCTH,

ocTaBiHHecH ot npeauiecTByioiueH oßpaßOTKH, h co3aaeTcn HOBan 
ß oaee  raaaKan noßepxHOCTb.

B n p ou ecce  oßpaßoTKH 3epHa aßpa3HBa H3MeabnaiOTCH h k oa iot- 
ch. n p o u e c c  H3MeabHeHHH conpoBomaaeTCH noBbiuieHHeM h h cto- 
t h  noBepxHOCTH 3yßbeB uiecTepeH. Tax, npn npHTHpxe mecTepeH 
aßpa3HBOM 3epHHCTOCTbIO 320 UiepOXOBaTOCTb noBepxHOCTH B Ha- 
naae nep ß oro  naca oßpaßoTKH ßbiaa 1,4— 1,5 m k , a b n ocaea y io - 
m ne nacw  noHH3Haacb a o  1,2— 1,3 m k  h ocT aßaaacb  HeH3MeHHoft 
b TeneHHe 7 h.

KoHueHTpauHH aßpa3H B a npakTHnecKH He BanneT Ha HHCTOTy 
nOBepXHOCTH.

n pn  cocT a ß a eH H H  a ß p a 3 H B H o ö  >KHaKOCTH ß o a b iu o e  3H aneH H e 
HMeeT c o p T  M a c a a . C n n p a a b H o -K O H n n e cK H e  3 y ß n a T b ie  K o a e c a  m o - 
ry T  y cn eu iH O  n p H T H p a T b cn  M H H epaabH biM H  M acaaM H  c o  cpaB H H - 
TeabH O  HeBbICOKHMH aHTH3aaHpH bIM H  CB0HCTB3MH.

P a ß o T a  rn n on a H O H  n e p e a a n n  x a p a K T e p H 3 y e T c n  bhcokhm h 3H a- 
HeHHHMH CKOpOCTeft CKOab>KeHHH (2,47 MjceK) H y a e a b H b lM  a a B -  
aeH H eM  (17 000 kc/ cm  n o  T e p u y ) .

Bpemp  n p u m u p m

P hc . 3. 3aBHCHMOCTb mepoxoBaTOCTH noBepxHOCTH o t  BpeMeHH
npHTHpKH

B c a e a cT B H e  T n n te a b ix  y ca oB H H  p a ß o T b i  r n n o n a H b ie  m ecT ep H H  
ß o a e e  CKaoHHbi k  3 a a n p a M  p a ß o n H x  noB epxH O C Teft 3 y ß b e B , h  H o p -  
M a a b H a n  n p H T H p a eM ocT b  h x  M o * e T  ßbiT b  o ß e c n e n e H a  a n u ib  n p n  
H cn oab30B aH H H  cM a30H H bix  Mace a ,  o ß a a a a io iu H x  xop ou iH M H  aHTH - 
3aanpH bIM H  CB0HCTB3MH.

B r n n o H a H b ix  n e p e a a n a x  oßbiH H bie M H H epaabH bie M a c a a  a a a c e  c 
aynu iH M H  n p n ca a k a M H , ya yn m a io iU H M H  M acanHHCTOCTb, H e n p n r o a -  
Hbl, TaK  KaK OHH He oßeC neH H BaiO T MHHHMaabHblX H3HOCOB h  k o -  
34>4>HUHeHTOB TpeHHH. T a k ,  H an pH M ep , M H H epaabH bie M a c a a  B e p e -  
T eH H oe 2 (TO CT 1707— 51) h cyA b<j)0 (}>pe30A  (TOCT 122— 5 4 ), 
y cn eu iH O  n pH M eH n eM bie n p n  n p H T H p xe  cnnpaabH O -K O H H H ecK H x uie- 
CT epeH , o ß p a 3 y iO T  H eM ea aeH H biö  3 a a n p  3 y ß b e B  n p n  n p n T H p h e  t h -  
n o n a H b ix  m e cT e p e H . n o s T O M y  b a a a b H e ü u ie M  H C c a e a o B a a n c b  c n e -  
u n a a b H b ie  M a c a a  c n p oT H B 03aa n p H b iM H  n p n ca a k a M H , c o a e p jK a u iK -  
m h c e p y ,  x a o p  h  (J ioctjiop . Ä e flcT B H e  t 3 k h x  n p n c a a o K  c o c t o h t  b  
t o m ,  h t o  n p n  B b icoK H x T e M n e p a T y p a x  b 30H e KOHTaKTa n o ß e p x H o -  
CTeft o h h  p a 3 p y m a io T c n  h B 3aiiM oaeH C T B yioT  c M e T a a a o M . n p n  
s t o m  Ha noB epxH O C TH  M e T a a a a  oßpa3yiO T C H  n a e H k n  x a o p n a o B ,  
cy a b (J )H a oB  nan (J ioctjiH aoB  » e a e 3 a .  n o c a e a H H e  n a a B H T cn  n p n  ß o
a e e  h h 3 k h x  T e M n e p a T y p a x , neM  M e T a a a u , h TeM caM biM  n p e a o x p a -  
h h io t  M e T a a a b i o t  cxBaTbiBaH H H  b  TOHKax KOHTaKTa. K p o M e  T o r o ,  
ß a a r o a a p n  naacT H H naT O H  C T pyK T ype T a n n e  naeH KH  o ß a a a a i o T  M a - 
abiM  co n p o T H B a e im e M  ca B H ry , h t o  o ß e c n e n n B a e T  cHHJKeHne h03if>- 
(|)HUHeHTa TpeHHH.

XUih oßecneneHHH n pouecca  pe3aHnn npurapoHHoe M acao p on m - 
h o  oßaaaaT b b m c o k o h  Hecymeft cnocoßH ocTbio h  HMeTb o t h o c h -
TeabH O  HH3KyiO BH 3k0CTb, T3K KaK M aCaO C BbICOKOH BH3KOCTbIO O ß - 
B oa aK H B a eT  3epH O  h 3H aH H TeabH o cHH >naeT e r o  p e a t y m n e  c b o h -  
CTB3.

TeM nepaTypa aßpa3HBHOft j k h a k o c t h  He a o a * H a  ßbiTb b m c o k o h .  
noBbimeHHan TeMnepaTypa npHBoaHT k  3aanpaM  3yßbeB mecTepeH, 
HarpeBaeT uiecrepHH h  3aTpyaHneT ycaoBHH h x  cueMa. OßieM ! 
Macaa 18— 20 a  b  pe3epßyape H acoca rapaHTHpyeT onTHMaabHyia 
TeMnepaTypy 35— 40°.

yBeanneHHe nncaa oßopoTOB Beaymero iunHHaean npHBoaHT k 
yßeaHHeHHio HCTHpaHHH 3yßbeB mecTepeH, a yBeanneHHe ckopocTH 
npHTHpKH c 173 ao 310 m /m uh  ( p h c .  4) MOJKeT npHBeCTH K TOM y, 
HTO aßpa3HBHaH JKHaKOCTb nOA aeÖCTBHeM UeHTpoße>KHOH CHabl 
yaaaHTCH c noBepxHOCTH 3yßbeB h  Bbi30BeT h x  3aanpbi.

BaaiHoe 3HaneHHe HMeeT npaBHAbHbift n o a ß o a  aßpa3HBHoft 
>KHAKOCTH B 30Hy npHTHpKH. Äßpa3HBHan »HAKOCTb He AOa>KHa 
HanpaBanTbCH HenocpeacTBeHHo M ei«ay  HaxoanmHMHcn b  3auen- 
aeHHii 3yßbHMH, Tan nan b  s t o m  caynae nponcxoaH T HepaBHOMep- 
Hoe pacnpeaeaeHHe aßpa3HBa h  c h h t h c  MeTaaaa. Aßpa3HBHa»
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jKHflROCTb, npe>KAe neM BCTynHTb b AeficTBHe, A onxH a paBHOMepHO 
pacnpeaejiH TbCH  n o  Bcefl n oB ep xn ocT n  3y6beB .

ripn  Bbiöope npH Tnporaoro Macna Heo6xoAHMo ynennTb BHHMa- 
Hne KanecTBy n CTaönjibHOCTH Macna, a TaKJKe ero  B03AeficTBHio Ha 
OKpy*aiomHX. M a cn o  He a o a j k h o  noABepraTbcsi oKHcneHHio, He

MeHeHHH pe>KHMOB TopM onceH H H  B eA O M oro  m nH H A ejisi (pnc. 5) h 
CKOPOCTH npHTHpKH (pH C. 4) H AOCTaTOHHO CTaÖHAbHO.

no onbiTy MocKOBCKoro 3aBOAa ManonHTpajKHbix aBTOMOÖHJieft 
npn oöbeM e a6 p a 3 H B H oft j k h a k o c t h  b  p e 3 e p ß y a p e  Hacoca 2 5 — 30 Ji

173 207 230 270 310
Cnopocm'b nptimupm m/muh

P hc . 4. 3aBHCHM0CTb HCTHpaHHH OT CKOpOCTH IipHTHpKH

AOAJKHO yXy^H iaTb np0THB03aAHpHbIX CBOHCTB, AOAJKHO nerKO 
CMbIB3TbCH B KepOCHHe, npaKTHHeCKH He HCnapHTbCH H He OKa3bI- 
BaTb B pe^H oro b a h h h h h  Ha 3 A op oB b e  pa6oH H x.

BbiJi HCCJieÄOBaH pha Macen (Ta6a. 2 ).

Maßmue mopMoxemia

Phc. 5. 3aBHCHMOCTb HcrapaHHA o t  AaBAeHHH TopMOJKeHHH Beno- 
M o r o  m nH HAeAH  n p n  n p H T a p n e  B eA ym H X  ( a )  h  B eA O M bix ( 6 )

mecTepeH

T a ö J i H i i a  2

npH T H pO H H O e MaCJIO

S
O
oo  .
1-1 xo

s?H O. uO CB
S  cö

i S
t-1 s  
O  s

Bfl3K O C Tb 
M 2 c^ a  

b  c c m  n p H  
1 0 0 ° C

B o k o b o ö
3 8 3 0 p  
B M M

<L> ^
S  3
<u 7*
HCJ ^
s  aa o
CQ g

s S
n  S  ca o ,
=1 H

s
CB
Q*
S
f-
s
CU
c

h  s

8 .3 1

U  CQ

ca
CU
xoca
-a
HO
o
H
a

ä g
CO n

£
a>

'  cu X  a>
OT O

Z 3
jS CB 
H <U
a
o  xo 

o
s  aOT
O  cu

BAHHHHe 
n p o u e c c a  
Ha p a 6 o >  

n e r o

H a r p o a  T O C T  542—50 36 28,4—32,4 0 ,1 0 - 0 ,1 5 10 207
310

320 H e T y a o ß ^ e T B o -
p H T e a b H o e

3 3 H  T y  6 0 5 -6 0 420 2 1 ,5 -2 9 ,5 0 ,1 0 - 0 ,1 5 10 207 320 Ä a T o  % e
T A n -1 0  T O C T  8412—57 175 1 0 -1 9 0 ,1 0 -0 ,1 5 10 207

310
3 2 0 H e T B p e a H o e

T A n -1 5  T O C T  8 4 1 2 -5 7 175 1 5 -2 7 0 ,1 0 -0 ,1 5 10 207
310

320 ■ *

T H n o H a H o e  
T O C T  4003—53

90 2 0 ,5 -3 2 ,4 0 ,0 8 - 0 ,2 0 4 - 2 0 173
207
310

180
240
32 0
500

• y a o B J ie T B O -
pH TeJIbH Oe

npn Hcn0Ab30BaHHH HHrpona HaßniOAaeTCH yMeHbmeHne h c t h -  

paHHS 3y6beB b  eAHHHny BpeMeHH (no cpaBHeHHio c t h h o h a h u m  

MacAOM) Ha 20— 25% . noßbimeHHe c k o p o c t h  npHTHpKH c 207 a o  

310 m /m uh  npHBOAHT K 33ÄHpaM 3y6beB.

M a cn o  peAyKTopHoe 3 3 H  T y 505-60 xoporn o 3apeKOMeHAOB3AO 
CeÖH ÄAH npHTHpKH CnHpaAbHO-KOHHHeCKHX UieCTepeH H HeyAOB- 
AeTBOpHTeAbHO AAH npHTHpKH THnOHAHblX UieCTepeH H 3-3a  HaCTblX 
33AHPOB 3y6beB .

MacAa TAn-10 h  TAn-15 noABepraAHCb naöopaTopHbiM h  npo-
H3BOACTBeHHbIM HCnblTaHHHM. n O A yH eH bl yA O B A eTB O pH TeA bH bie p e -  

3yA bT aT bI C TOHKH 3peH H H npOTHBOH3HOCHbIX CBOHCTB H CTaÖHAbHO- 

CTH Ha B c e x  pe>KHM aX npHTH pKH. O ä H3K 0  Cym eCTBeHHblM  HeAO- 

CT3TK0M 3THX M aCeA HBAHeTCH HenpHHTHHH 3 a n a X , HTO HBHAOCb 

OCHOBHOH npHHHHOH 3aM eH U  HX Ha THnOHAHOe.

MacAO ä a h  rnnoHAHbix nepeAan (rOCT 4003— 53) n0Ka3aA0 xo- 
ponine aHTH3aAHpHbie CBOHCTBa npn npHTHpKe mecTepeH c TBep- 
AOCTbio HRC 58— 66, 6o k o b o m  3a3ope MeJKAy 3y6bHMH 0,08—  
0,20 m m , 3epHHCT0CTbio a6pa3HBa 180— 500, Ha pa3AHHHbix pejKH- 
Max TopMOJKeHHH BeAOMOTO UinHHAeAH H CKOpOCTH npHTHpKH. T h -  

noHAHOe MacAO oÖAaAaeT BbicoKoß Hecymeß cnocoÖHOCTbio npn H3-

o6ecneHHBaeTCH HopManbHan paßoTa (ao noAHofl 3a- 
MeHbi) b TeneHHe 140— 150 CMeH. ÄAH yMeHbiueHHH 
oceAaHHH a6pa3HBa b jkhakocth b CAynae 3HaHH- 
TeAbHoro nepepbißa (nepepbiB Ha HOHb, bmxoähoh 
AeHb, npa3AHHK h t. n .) b ycTaHOBKax 6e3 MexaHH- 
HecKHX MemaAOK »hakoctb peKOMeHAyeTCH CAHBaTb 
b T apy.

B bl BO Abi

1. HccAeAOBaHHe a6pa3HBHHx noponiKOB pa3Hbix 
MapOK n03BOAHAO yCT3H0BHTb, HTO yßeAHHeHHe 3ep- 
hhctocth aßpa3HBa c 500 ao 180 noßbiuiaeT npoH3- 
BOÄHTeAbHOCTb npHTHpKH öoA ee HeM B 3 pa3a, HO 
inepoxoBaTocTb noBepxHOCTH yxyAiuaeTCH ot 0,7 ao
2,2 MK.

2. B nponecce npHTHpKH a6pa3HBHan cnocoßHOCTb 
3epeH CHHHiaeTcn b TeneHHe nepßbix 30— 60 m u h ,  a 
3aTeM b TeneHHe 7 « oeraeTCH 6e3 H3MeHeHHH, nocne 
nero Heo6xoAHMo AoßaBAHTb 10— 15%  a6pa3HBa. 
IUepoxoBaTocTb noBepxHOCTH yAynmaeTCH ot 1,4—  
1,5 ao 1,2— 1,3 m k .

3. BbIHBneHa 3aBHCHMOCTb npOH3BOAHTenbHOCTH npHTHpKH OT 
KOHneHTpauHH a6pa3HBa b jkhakocth. yeraHOBneHa onTHMaAbHan 
KOHneHTpanHH a6pa3HBa 3epHHCTOCTH 320 H npHTHpOHHOrO MaCAa 
5 0 % :  5 0 % .

4. H ccAeAO BaH o BAHHHHe hcxoahoA m epoxoB aTocTH  Ha in e p o x o -  
B3T0CTb nOCAe npHTHpKH. BbIHBAeHO, HTO HCXOAH3H UiepOXOBd- 
TOCTb He A O A *H a  npeBbiuiaTb 1,5— 3 m k .

5. B n e n n x  HCCAeAOBaHHH onTHM aAbHoro npHTnpoHHoro M acna  
HCnblTaH PHA M acen . C TOHKH 3peHHH np0THBO3aAHp0HHbIX CBOHCTB 
H CTaÖHAbHOCTH AyHUIHM npH3HaHO THnOHAHOe MaCAO
(rOCT 4003— 53 ).

6 . B,ah yAyHineHHH oxnajK A arom efi cnocoÖHOCTH M acen n p o B e n e-  
ho HccAenoBaHHe h ycTaHOBAeHa onTHM aAbHan eMKOCTb p e 3 e p ß y a -  
p a , HCKAioHaioinaH HarpeB M acna CBbinie 4 0 ° .

7. X(AH 3K0H0MHH a6pa3HBHOH JKHAKOCTH HCCAeA0B3H BOnpOC H 
BHenpeHo BbiKAioneHHe Hacoca noAann a6pa3HBHofi jkhakocth 3a 
15 ceK  ao KOHna nHKAa npHTHpKH, hto AaeT skohomhio 15— 16 a 
jkhakocth Ha napy mecTepeH.
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H e K O T o p u e  B o n p o c u  3 K c n A y a T a i 4 n n  n p e c c c p o p M  a a j i  a m tb ü  

n o f l  A a B A e H M e M  6 a o k o b  u h a h h a p o b

M. M. nPO XO PO B, KaHfl. TexH. HayK H. M. KAPflAUJHH, B. n. XPEHOB, tO. H. flW M rOTTA

3 a B O / 1> K C K H H  M O T O p H b lA  3 a B O f l

U A  3aBOA5KCKOM MOTOpHOM 3aBOAe 6bIAH CMOHTHpOBaHbl, OTJia- 
*  *  iKeHbr h  nym eH bi b  S K cnA yaT aum o MauiHHbi a a h  jih t h h  ä o a  
AaBJieHHeM ajiioMHHHeBbix ö a o k o b  u h a h h a p o b  V -o6pa3H oro BOCb- 
MHUHAHHAPOBOrO H AHHeßHOTO HeTbipeXUHAHHApOBOTO ABHraTejieft.

r ip eC C ^ O p M a  ÄAH OTAHBKH BOCbMHHHAHHÄpOBOTO ÖA0K3 H3TOTOB-
AeHa H3 cTaAH CAeuyioiuero X H M H u ecK oro  c o c T a B a :  0,35% C; 
1,1% Si; 0,4% Mn; 5,0% Cr; 1,5% Mo; 1,0% V; 0,025% P +  S, 
ocTaA bH oe Fe.

FIpecc(|)opMa BbinoAHeHa H3 Ä B yx noAOBHii, KOTopbie yKpenAeHbi 
Ha noABHiKHoft h  HenoÄBHiKHOH T p a B ep ca x  MauiHHbi. B m c o t b  
npecciJiopM bi 1690 m m . X o ä  o t k p h t h h  ManiHHbi 1000 m m . Ä naM eT p  
KaMepbi npeccoßaH H H  175 m m . Ha HenouBHiKHoß noAOBHHe n p e c c 
iJiopMbi BbinOAHeH BKAaÄbllH KapTepHOH HaCTH ÖAOKa. BHyTpeHHHH 
nA om aA b BKAaÄbiuia oxAa>KAaeTCH b o ä o h ,  n p ox ou H iu e fi no ä b y m  
KaHaAaM. Ha nouBHJKHOfi noAOBHHe npecciJiopM bi CMOHTHpoBaHbi 
CeMb C Tep*H eH , BbinOAHHIOIHHX OCTajIbHylO KOHljlHrypailHIO ÖAOKa. 
B ce  CTepiKHH B O uooxAaiK Ä aeM bie. K oH T poA b TeM nepaTypbi BeueT- 
CH TepMOnapaMH, BMOHTHpOBaHHbIMH B CTepiKHH.

JlaBAeHHe SM yA bcnu b  HHAHHApax nepeMemeHHH erepiKH efi 
150 ÜTM . OÖH1HH Bec npeCClflOpMbl 25  T. üpOAOAlKHTeAbHOCTb UHK
Aa 6— 10 MUH.

Ä a h  npecciJiopM bi H eTbipexuH AH H upoBoro 6AOka öbiAa BbiöpaHa 
CTaAb CAeAyiOLuero xuM H H eckoro co cT a B a : 0,4% C; 1,0% Si; 
0,4% Mn; 5,0% Cr; 1,5% Mo; 0,5% V; ocTaAbHoe Fe.

B  OTAHHHe OT npeCCljlOpMbl BOCbMHUIIAHHApOBOrO ÖAOKa OHa 
HMeeT TOAbKO HeTbipe nOABHIKHblX CTepiKHH. BbICOTa npecciJiopM bi 
1200 m m , A naM eTp KaMepbi npeccoßaH H H  150 m m ,  x o a  ManiHHbi Ha 

pacKpbiTH e 1500 m m , p a 6o n e e  AaBAeHHe Ha 3aKpbiTHe 2 200  t ,  0 6 - 
iu h h  Bec npecciJiopM bi 12 r .

Ä a h  CM33KH CTepiKHeft h BiiyTpeH iieß i io a o c t h  npecciJiopM  n ep eu  
33AHBKOÖ 6bIAH Onpo60BaH bI TaKHe CM33KH:

1) j k h b o t h o t o  >KHpa 1000 a. aAioMHHHeBOro n op ou iK a  150 a, 
KaMiJiapbi 5 0  a, K epocnH a 3 0 0  a, rpaiJiHTa b  n op ou iK e 2 0 ; 2 ) >k h - 
pa  100 B ecoB bix nacT efi, rpaiJiHTa 100 B ecoB bix nacT efi; 3 )  M acna 
« B a n o p »  c  rpaijiHTOM c  BecoBbiM cooTHom eHHeM  2 0 :  1; 4 )  BOCKa 
c rpacJiHTOM c  BecoBbiM  cooTHom eHHeM  1 : 1; 5) KOAAOHAHO-rpaiJm-
t o b o t o  npenapaTa MapKH MC h B-l.

H aH A yninne pe3yA bT aTbi n o  c t o Ak o c t h  npecciJiopM bi h KanecTBy 
OTAHBKH AaAO npHMeHeHHe CM330K MC H B-l.

KaneCTBO OTAHBOK, npOH3BOÄHTeAbHOCTb H CTOfiKOCTb npecc
iJiopMbi 33BHCHT o t  TenAOBoro pe>KHMa ee paöoTbi. B TeneHHe u h k -  
Aa npeccijiopM a BocnpnHHMaeT 3a cneT KOHTaKTHpoBaHHH TenAO- 
Byio Harpy3Ky b  m o m c h t  BnpbicKa » h a k o t o  MeTaAAa c TeMnepaTy- 
pofl 610— 640° B TeneHHe 0,5— 1,0 ceK  h npn nocAeAyiouieM o c t h -  
b 3 h h h  o t a h b k h  a o  TeMnepaTypbi 300— 350° b  TeneHHe 60  ceK. npH  
s t o m  TeMnepaTypa noßepxHOCTHbix CAoeB npecciJiopMbi npnönn- 
»aeTCH k  TeMnepaType i k h a x o t o  MeTaAAa, co3AaeTcn nepenau 
TeMnepaTyp MeiKuy noBepxHOCTHHMH h  BHyTpeHHHMH c a o h m h .  
3 t o t  nepenaA Bbi3biBaeT uHKAHnecKHe HanpniKeHHH, BeAHHHHa k o -  
Topbix MomeT npeBbimaTb npeAeA npoHHOCTH c t b a h ,  h t o  npHBOAHT 
k o6pa30BaHHio TpeuiHH. nosTOM y oneHb BaiKHO, h t o ö h  TeMnepa
Typa npecciJiopMbi a o  HanaAa 3 3 a h b k h  6biAa MaKCHMaAbHofl h npn- 
6 a H *aA acb k  TeMnepaType j k h a k o t o  MeTaAAa. OunaKo npn n o 
BbimeHHH TeMnepaTypbi npecciJiopMbi b  n p ou ecce  pa6oTbi n p on cx o - 
ä h t  naAHnaHHe j k h a k o t o  u era n n a  na p aöon eß  noBepxHOCTH, h t o  
npiiBOAHT k  yßeAHHeHHio H3Hoca, noAOMKaM npecciJiopMbi h  y x y u - 
meHHio KanecTBa o t a h b o k .  C a h u ir o m  BbicoKaa TeMnepaTypa n p ecc 
iJiopMbi npHBOAHT T3K>Ke K 3akAHHHBaHHIO OTAeAbHblX nOABHJK- 
Hbix nacTefl.

Ä a h  HOpMaAbHOß p a 6 0 TbI MamHHbl npeCC^lOpMa AOAlKHa HMeTb 
CTporo onpeAeAeHHbifl, 3aBHCHiuHfl o t  KOHiJinrypauHH o t a h b k h ,  h h -  
TepBaA TeM nepaT yp ,-peryA np yeM bifl CHCTeMaMH H arpeBa h  oxA aiK - 
AeHHH.

Ä a h  H arpeBa npecciJiopM n e p e u  nycKOM MauiHHbi npHMeHHioTCH 
3AeKTpHHeCKHe (cOnpOTHBAeHHH, AaM nOBbie), HHlJipaKpaCHbie H 
nAaMeHHbie HarpeBaTeAH. Bo3MO>KeH T a K * e  n o A o rp e ß  npecciJiopMbi 
nyTeM n p o n y c u a  iKHAKOCTefl h a h  ra 3 a  nepe3 BHyTpeHHHe KaHaAbi 
npecciJiopMbi, K O Topuß oöecneH H BaeT H anöoA ee paBHOM epuyio 
T eM nepaTypy a a h  Bcex ynacTKOB npecciJiopMbi.

H aH ÖO Abm ee pacnpocTpaH eH H e noAynuAH  x o p o m o  3apeKOMeHAO- 
BaBm ne ceö n  b  KORHAbiioM npoH3BOACTBe o t a h b o k  nAaMeHHbie ra - 
soßbie HarpeBaTeAH. O hh oöecneHHBaiOT paBHOMepHbiß ö u c T p u fl  
HarpeB npecciJiopM h  npocTbi b  oÖCAyiKHBaHHH. SAeKTpunecKiie  
HarpeBaTeAH He AaioT paBHOMepHoro H arpeBa Bceß npecciJiopMbi, 
M oryT uonycK aT b neperp eßbi OTAeAbHblX n acT eß . HHtJipaKpacHbifl 
HarpeB h  HarpeB nyTeM n p o n y c u a  > k h a k o c t h  nepe3 BHyTpemiHe 
KaHaAbi npecciJiopMbi n oka He noAyHHAH rn n pok oro  p a cn p o cT p a-  
HeHHH BBHAy TexHHHecKofl c a o j k h o c t h  h x  ocymecTBAeHHH.

ßbixod öüdbl

nndRnd öodbf
C xeM a oxAa>KAeHHH npecciJiopMbi Ha ManiHHe AHTbH n o u  uaBAeHneM :

1 —  TepMOCTar; 2 —• TepM onapa; 3  —■ nonepeHHbifl KaHaii; 4  —  oxnaAHTejib; 5 — TepMocTaTHHecKHfl KJianaH; 6 — KOHAGHcaTOp; 7 — xoJioAHJibHaa y cT a 
HOBKa; 8  — BeHTHJib; 9  —  t c p m o m c t p ;  10  —  MaHOMCTp BbicoKoro AaßjieHHH; 11 —■ MaHOMerp HH3Koro AaBAeHHH; 12  —  TepMOCTaT;, 13  — peA e-peryaH Top 
BbicoK oro H HH3Koro AaBAeHHH; 14 nepeKAioMaTeAb; 15  —  npeAOxpaHHTeAbHbiH K A a n a H ;  16  —  tiiHALTp; 17  —  k o h a o h c b t o p ; 1 8  —  (JiHAbTp; 19  —  s a c k -

TpoKAanaH nepeKPbiTHH i k h a k o c t h .
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Oxjia>KÄeHHe npeccc})opMbi bo BpeMH paßora ocymecTBAHeTcn 
nyTeM nponycKa oxAajKAaromeft jkhakocth nepe3 BHyTpeHHne Ka- 
Hajibi cTep>KHeH.

CacTeMa oxjia*fleHHH McmeT fibiTb 3aMKiiyT0fi hjih c HenpepwB- 
HblM CJIHBOM, C aBTOMaTHHeCKOH HJIH pyHHOÖ peryjIHpOBKOH KOJIH- 
necTBa oxjia>K/iaiomeH jkhakocth. ToHKOCTeHHbie CTepxHH, b koto- 
pbix HeB03M0>KH0 BbinOJIHHTb BHyTpeHHHe KaHajIbl, AOAJKHbl HMeTb 
npHHyaHTejibHoe B03jiyiuH0e oxAa>KAeHHe. KoHTpojib TeMnepaTypbi 
npH HarpeBe h oxjiawaeHHH CTep*Heft npoH3BOAHTCH AaTHHKaMH 
TepMonap, pacnojioiKeHHbiMH BHyTpn KaacAoro CTepjKHH Ha B03- 
MOJKHO ÖJIH3KOM paCCTOHHHH OT paßOHeft noBepxHOCTH.

Ha p n cy H K e  n o x a s a H a  c x e M a  oxA a>K Ä eH H n n p e c c i jio p M b i Ha M a- 
UIHIie AAH JIHTbH nO Ä ÄABAeHHeM  V -0 6 p a 3 H b IX  BOCbMHHHAHHÄPO- 
B bix  öjiokob. C n cT e M a  oxjia>K jieH H H  B K jn on a eT : (JiHjibTpbi, H a c o c
n o a a iH  jkhakocth c  SAeKTpoABHraTeAeM, x oA O A H A bH yio  ycT aH O B - 
x y  c  x o jio^ H jib H b iM  p eareH T D M  —  (jipeoH O M , p e j ie -p e r y j iH T o p  buco- 
K o ro  H HH3ROTO AaBAeH H H , M aH O M eTpbl, TepMOCTaTHHeCKHH K JianaH , 
KJianaH n e p e n p u T H H  jkhakocth, bchthah h cHCTeMy th6rhx h 
/KeCTRHX TpyÖ O npO BO ÄO B.

CncTeMa MOJKeT paßoTa' b no 3aMRHyTOMy u,HKJiy h co cjihbom 
oxAajKAaiomeft jkhakocth b KaHajiH3aanio. riepenjiioneHHe c oa- 
Horo UHKjia Ha A Pyrofi npoH3BOAHTCH BpyHHyio nepeRjnonaTejiHMH. 
OxJia>KAaiomaH jKHARocTb —  BOAa.

npn paßoTe co cjihbom Bon,a H3 ceTH noÄ AaßjieHHeM 2— 3 ütm 
noflaeTcn HenocpeACTBeHHo k CTepjKHHM npeccijiopMbi; oxAajKAan 
CTep*HH, oHa. HarpeBaeTcn h nepe3 TepMocTaTHHecKHe KJianaHbi 
yxoAHT Ha cjihb. rioAAepJKaHne TpeßyeMoft TeMnepaTypbi CTepjK- 
Heö ocymecTBjineTcn H3MeHeHHeM pacxoAa boah, npoH3BOAHMofi 
TepMOCTaTaMH. TepMOCTaTbl HaCTpaHBaiOT HHAHBHAyaAbHO ÄA51 
KajKAOro CTepjKHH.

npn paßoTe no 3aMKHyTOMy uHKAy HarpeTan b o a h ,  nocTynaio- 
man o t  cTepiKHeft npecccjiopMbi, npoxoAHT nepe3 xoAOAHAbHyio 
ycTaHOBRy, oxAa>KAaeTCH, HaraeTaeTcn HacocoM h , CHOBa npoftAH 
xoAOAHAbHyio ycTanoBRy, noAaeTcn k  CTepjKHHM.

flaB A eH ne b o a h  b CHCTeMe KOHTpoAHpyeTca MaHOMeTpaMH h  pe- 
ryAH pyeTcn peA e-peryAH TopoM . T e M n ep a T yp a b o a h  Ha BxoAe h 
B b ix o A e  H3 CTepiKHeft peryA H oyeT ca TepMOCTaTaMH. O ö ia h h  o6i>eM 
b o a h  b  CHCTeMe 300— 400 a .

O n H ca H H a n  CHCTeMa o ß e c n e iH B a e T  b n p o n e c c e  p a ß o T b i  MauiHHbi 
T e M n e p a T y p y  cT e p jK H e ö  n p e c c c jio p M b i 150— 170°. fla H H b ift  HHTep- 
BaA T e M n e p a T y p  n o A o ß p a H  onbiTH H M  n yT eM  h  h b a h b t c h  onT H M aA b- 
HblM c TOHKH 3peHHH CTOHKOCTH npeCCCjlOpMbl, HOpM3AbHOH p a f io -  
t h  M auiHH bi h  n a n e cT B a  o t a h b o r .

n e p e A  H a n a n oM  p a ö o T b i  M auiHH bi k o h t p o a b  T eM n ep a T y p b i 
CTepjK H efl n p e c c c jio p M b i npn H a rp e B e  n p on a H -ß yT a H O B b tM  nAaM eHeM  
CiCVIUeCTBAneTC'1 T"pM O H aPaM H , BMOHTHpOBaHHbIMH B CTepjKHH.

H eA O C T a T K O M  o n n c a H H o f t  CH CTeM bi o x A a jK A e H H H  h b a h c t c h  o T c y T -  
C TBH e a B T O M a T n n e c K o r o  p e r y A n p o B a H H H  T e p M o c T a T a ,  y c T a H O B A e n -  
i i o r o  H a B b ix o A e  b o a h  H3 c T e p iK H e ft ,  H e n o c p e A C T B e iiH o  T e p M o n a p a -  
MH, yC T aH O B A eH H bIM H  B C T ep jK H H X . f l A H  n O A A e p  JK3HHH O n T H M a A b - 
H o r o  A H a n a 3 0 i ia  T e M n e p a T y p  C T e p jK H e ö  b  n p o n e c c e  p a ß o T b i  M a u iH 
H bi H eO Ö XO AH M O  O nblT H bIM  n y T e M  H H A H B H A y aA b H O  ÄA H  R ajK A O T O  
CTep>KHH y cT a H O B H T b  C B H 3b M e J K A y  T e M n e p a T y p o f t  b o a h  h  T e M n e -  
p a T y p o f l  C T ep iK H H  h  3 a T e M  p e r y A H p o ß a T b  T e p M o c T a T .  n p n  H 3 M e- 
neH H H  T e M n e p a T y p b i  b o a h  H a  B x o A e  b  c T e p in e H b  T p e ß y e T c n  H O B aa  
p e r y A n p o B K a  T e p M o c T a T O B , RpoM e t o t o ,  K A a n a H  T e p M o c T a T a  m o- 
H<eT ö b iT b  H a c T p o e H  T O A b K ö  n a  M a K C H M a A b H y io  T e M n e p a T y p y ,  t .  e. 
o ß e c n e n H B a e T  n o B b im e H H b iö  p a c x o A  b o a h  n p n  n o B b iin e H H H  ee T e M 
n e p a T y p b i .

B HacTOHiuee BpeMH pa3pa6aTHBaeTCH ROHCTpyKnHH aBTOMara- 
necKoro peryAnpoBaHHH TeMnepaTypbi npecccjiopMbi.

YAK 621.431.73:62-233.21.002.2

n p O M 3 B O f l C T B O  M n p ifM e H C H M e  T p M M e T O  AAM H eCKO M  A e H T b l 

C M e T a A A O K e p a M M H e C K M M  n O A C A O e M  flASI n O flU J M n H M K O B  

K O A e H H O T O rO  B O A a  (f>OpCM p O B Q  H H b IX  d B T O M o S k fA b H b lX  f lB M ra T e A e M

B. B CAKJ1HHCKMH, C. B. rEHKMHA, B. n . flUJEHHOB

H H H TA B To npoM

/ ^ 0 3 / l A H H b I H  HOBblH T H n a *  aBTOMOÖHAbHUX K apßlO paT O pH blX  
^  A B H raT eA eft Ha TopbRO BCKO M  aB T 03a B O A e, M o c k o b c k o m  aBTO- 
3aB O A e hm . .r iH x a u eB a  h  M o c k o b c r o m  3aB O A e M aAO AH TpaiK H bix 
aBTOMOßHAeft B H 3 B 3 A  HeOÖXOÄHMOCTb npHMeHeHHH HOBOTO M aT e- 
p n a j i a  a a h  B K A aA bim eH  noA niH nH H RO B K O A eH n a T oro  B a A a , h t o  o6 t> - 
HCHHeTCH POCTOM V A eA bH blX  AaBAeHHH H yBeAHHeHHeM OÖOPOTHO- 
c t h  Ä B H ra T en eft. M aK C H M aA bH bie y A eA b H b ie  AaBAeHHH Ha rnaTyH- 
H bie nonuiH nH H K H  AO C T H raioT 195 kz/cm2.

H H H T A B T o n p o M  c yn acT H eM  T op b K O B C K oro  aB T 0 3 a B O A a , M o c -  
RO BCKoro a B T o a r p e r a T H o r o  3aB O A a (ijiH A H aA a M o c r o b c k o t o  a B T o - 
3aB O A a hm . J lH x a u e B a )  h  3aB O A >K C K oro M O T op H oro  3aB O A a n p o B e n  
3K cnepnM eH TaA bH O -H C C A eA O B aTeA bC K yio p a ß o T y ,  p a 3 p a ß o T a A  T e x - 
HOAOrHIO npOH 3BOACTBa TpHMeTaAAHHeCKOH AeH TH , CnpOeK TH pO B3A 
aB T O M aT H uecR yio a h h i i io  ee npoH 3B O A C TB a h O R a3aA  H e o ö x o A H M y io  
n o M o n ib  3aBOAiK CK O M y M OTopH OM y 3 aB O A y n p n  ee ocB oeH H H .

r ipO H 3 B O A C T B O  T pH M eT B A A H H eC K O H  A e H T b l Ö blA O  O p r a H H 3 0 B 3 H O  Ha 
S aB O A iK C R O M  m o t o p h o m  3 a B O A e  ß o A e e  nH TH  n e T  H a 3 a A , h  b  
Ha c T o n u i e e  B p eM H  m o ik h o  C A e n a T b  o cH O B H b ie  b h b o a h  n o  o n b iT y  
n p O H 3B O Ä C T B 3  H n p H M eH eH H H  T pH M eT aA A H H eC K H X  B K A a Ä b lU ie H  B aB- 
TO npO M blU IA eH H O C T H .

YBeAHieHHe oß-beMa nnoH3BOACTBa TpHMeTaAAHuecRoft a c h t h  h 
BK A aA bim eH  3a  n e p n o A  1960— 1964 r r .  n p H B e A e n o  b TaÖA. 1.

ü o  Mepe ocBoeHHH n p ou ecca  h yßeAHueHHH o6i>eMa npoii3BOA- 
cTBa noßbimaAOCb KanecTBo a c h t h  h BKAaAbimefl, h t o  n o A o iK H - 
TeAbHO CKa3aAOCb Ha CHHIKeHHH 4>aRTHHeCKOH CTOHMOCTH 1 HOZ. M
AeiiTbi c 24 a o  2,98 py6., a CAeAOBaTeAbHO, h c t o h m o c t h  BRAaAH- 
meii. 1 1  ‘

«topcnpoBaHHbie ABHraTeAH 3HJT-130, 3HJ1-375, TA3-53<1) c 
1959 r. KOMnAeKTyiOTCH TpnMeTaAAHuecKHMH BKAaAbimaMH, h no 
Mepe yBeAHneiiHH Bbinycna h o b b ix  ABHraTeAeft npHMeHneMocTb 
TpHMeTaAAHHeCRHX BKAaAbimeH COOTBeTCTBeHHO B03paCTaeT. Tlail- 
Hbie o pocTe npHMeHeHHH TpHMeTan.nmiecKHx BKAaAbimefl no Map- 
KaM aBTOMoÖHAefl npHBeAeHbi b  TaÖA. 2 (n o  c o c t o h h h i o  Ha 1 h h -  
Bapn 1966 r.).

T a ß u H u a  2

MapKH aBTOMoÖH^eft 1960 r . 1961 r . 1962 r . 1963 r . 1964 r . 1965 r .

3 H /I -1 3 0  H MOHH({)HKa-
UH H....................................... - 375 ~ 874 2781 13 362 56 615 61 350

F A 3 -5 3  h MOAMifiHKa-
11HH...................................... 109 113 3060 20 675 24 059 30 075

r  A 3 - 1 3 .................................. 244 385 316 193
r  A 3 - 2 1 ................................. _ 350 _ _
»M ocK B H q-407“ . . . . _ _ 14 _
,M ocK B H q -4 0 8 ‘  . . . . — — 32 7 2 700 47 261

B c e r o  c o ö p a n o  
ÄBH raTeneft . . . . 728 1722 6173 34 273 83 374 138 486

3a rn ecT b  A eT  T puM eT aA A H 'iecK H M ii b k a a a b im a m h  yROM nAeKTQ - 
B3 H0 6o,iee 260 t u c .  ABHraTeAeö.

T a ß J i H i i a  1

n o K a 3 a ie n H 1960 r . 1961 r . 1962 r . 1963 r . 1964 r .

0 6 T > e M  npoH 3B O Ä C T B a n e n -
ThJ B M ..........................................

O ö i e M  n p o n 3 B O Ä C T B a  BKna- 
ÄMlUefi B IUT...............................

4900 12 700 

21 200

24 900 

147 368

40 234 

691 000

84 620 

1 800 000
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r ip H M e H e H H io  T p H M e T a ju iH ^ e c K H x  B K A a A b iu ie ß  ä a h  A B H r a T e A e fl  
HOBoro THna>Ka aBTOMoÖHAeft npeßiuecTBOBajiH hx  cTeHAOBbie Hc
nbiTaHHH no T O C T y n T y  M o c k o b c k o to  aB T 033B 0A a hm. Ä H x a n e ß a  
H TophKOBCKOrO aB T 03aB 0Ä a. yAOBAeTBOpHTeAbHbie HCnblTaHHH
ßbiJiH n o jiy n e H b i  Ha AB H raTeAH X 3MA-130, 3HÄ-375, 3MJI-111, 
rA 3 -5 3 0  h « M o c k b h h - 4 0 8 »  ( ö o A e e  neM  n a  50 A B H ra T e jin x ) ,  h t o  
AaA O  o cH O B a n n e  npH M eHH Tb yK a3aH H b ie  BK AaAbiniH  b n p oM b iu iA eH - 
HOCTH.

Pe3yAbTaTbi 3KcnAyaTau.HH ABHraTeAefl, KOTopue HaxoanTCH noA 
Ha6AIOAeHHeM K 3 0  aBT03aBOAOB, no COCTOHHHK) Ha 1 HHBapH
1966 r. npHBeAeHbi b TaÖ A . 3.

IIpHBeAeHHbie AaHHbie o t h o c h t c h  k nepnoA y c  HanaAa BbinycKa
OnblTIIOH AeHTbl Ha 3KCnepHMeHT3AbH0H AHHHH AO OCBOeHHH npo- 
H3B0ACTBeHH0ii TeXHOAOTHH Ha npOMHUIAeHHOH AHHHH 3aBOAHCCKO- 
ro MOTopHoro 3aBOAa. B HacTonmee BpeMH H3roTOBAeHa BTopan  
AHHHH CneKaHHH, HTO n03B0AHA0 yBeAHHHTb BbinyCK TpHMeTHAAH- 
HeCKOH AeHTbl.

n pH M eH eH H e T p H M eT a A A im ecK u x  B K A aA biiuefl b  (J iop cH p oB a H iib ix  
aBTOMOÖHAbHblX A B H raTeA H X OÖlHCHHeTCH TeM , HTO OIIH HBAHIOTCH

T a C m u a  3

npoöcr B KM

KcMHHecTBO ÄBHraTeneft

HcnuTanHH
33KOHMeHbl

HcnbiTaHHH
IlpOAOÄMOlOTCfl

Xlo 100 000 ......................... 6 17
. KS 000 ......................... 4 81
„ 15 0  o ro ........................ _ 1

Cb. 150 ( 0 3  ..................................... — 2

CAHHCTBeHHO paÖOTOCnOCOÖHMMH BKAaAbimaMH, H3TOTOBAHeMbIMH 
b  nacTonm ee BpeMH b  npoMbiniAeHHbix MacuiTaßax.

HMelOTCH 3HaHHTeAbHbie B03MOJKHOCTH no ASAbHeHHieMy yßeAH- 
HeHHIO HX paÖOTOCnOCOÖHOCTH H CHHHCeHHIO CTOHMOCTH; K HX HHCAy 
o t h o c h t c h : yMeHbineHHe t o a i u h h h  öaöÖHTOBOro c a o h ; npoijjHAHpo- 
naHHe MeTaAAOhepaMHHecKoro n o jic jion ; npHMeHeHHe hpyiiHoft 
l|)paKHHH KapÖOHHAbHOro HHKeAeBOrO nopOUlKa, BMeCTO 3AeKTpOAH- 
TiriecKoro nopouiha h  aP-

yflK 629.114.4:629.1.073

yCTORHHBOCTb ABTOMOBMJlfl TA3-66

/ " ) Ä H H M  H3 HeAOCTaTKOB 3BT0M0ÖHAH 
TA3-637, oTMeneHHbix b o  BpeMH s k c - 

nAyaTapuH, h b a h c t c h  CKAOHHOCTb ero  k 
onpoKHAWBaHHio npn n oß op oT ax b  pe3yAb- 
TaTe noBbimeHHoro pacnoAOHieHHH ueHTpa 
THHCeCTH aBTOMOÖHAH H HeCKOAbKO y3KOH
K O A en e r o .

C u eA b io  ycTpaHeHHH 3 T 0 ro  H euocTaTKa 
Ha aBTOMOÖHAHx TA3-66 rp y n n o ft  ä o b o a k h

rp y 3 0 B b IX  aBTOM OÖH Aeß KOHCTpyKTOpCKO- 
3 K cn ep H M eH T a A b H oro  O T A en a  T o p b k O B C K o ro  
a B T 0 3 3 B 0 A a  ö b iA a  n p o B e A e H a  p a ö o T a  n o  
HCCAeAOBaHHio S T o r o  HeAOCTaTKa h  o u e H k e  
S^HjiekTHBHOCTH M ep , npeAAO JK eHH blX AAH 
nOBbim eHH H  yCTOHHHBOCTH aBTOMOÖHAeft.

KpHTepneM ä a h  oueHKH y c t o h h h b o c t h  
aBTOMOÖHAH HBAHAHCb CkOpOCTb erO Ha 
noßopoT e, npn KOTopoft HacTynaeT n p ou ecc 
onpoKHAbiBaHHH —  TaK Ha3biBaeMaa kpn- 
THHeCK3H CKOpOCTb.

HcnbiTaHHH npOBOAHAHCb Ha pOBHoft a c - 
(JiaAbTHpOBaHHOH nAOUtaAKe. ÄBTOMOÖHAb 
pa3roHHACH Ha npnMOM ynacT K e nAonraAKH 
ä o  3aAaHH0H C kopocTH  h ABHraACH n o  A y- 
re  0Kpy>KH0CTH paA H ycoM  25 m. C k o p o c t h  
ÄBHHieHHH nOBblUiaAHCb C K3>KÄbIM 3ae3- 
Aom a o  T ex n o p , n o x a  ne H acrynaA O  o n p o -  
KHAblBaHIie 3BT0M0ÖHAH. CkOpOCTb aBTO- 
m o ö h a h  H3MepHAacb n p n ö o p o M  «n y T b , Bpe- 
MSI, CKOpOCTb» (T eA A ) H 3anHCbIBaAaCb Ha 
AeHTy. H a h  HCKAroueHHH n oA H oro  onpoK H - 
AbißaHHH aBTOMOÖHAij k  e r o  paM e n p n co e -  
AHHHAacb MeTaAAHHecKan ö a A k a , Ha k o h - 
n a x  KOTopoft ykpenAHAHCb: Ha o a h o m  —  
KOAeCO 3BTOMOÖHAH TA3-69, a  Ha Apy- 
TOM —  npOTHBOBeebl B BHAe MaXOBHkOB. 
AßTOMOÖHAb ÖblA HarpyJKeH ÖaAAaCTOM Be- 
com  2 00 0  /ca (HOMHHaAbHan rpyaonoA T ieM -
HOCTb aB TO M O Ö H A fl), BeC 3T 0T  ÖblA paB H O - 
MepHO p a c n p e A e A e H  n o  n A a n J io p M e . H a  p n -  
cyH K e n o k a 3 a H  aBTOMOÖHAb TA3-66, n o u -
rOTOBAeHHblft K HCnblTaHHHM.

n p H  ABHHCeHHH 3BT0M0ÖHAH Iia nOBOpO- 
Te yCTOH'IIIBOCTb eTO 38BHCHT T A a B H b lM  o ö -  
pa30M  OT BeAHHHHbl KOAeH aBTOMOÖHAH,

B b icoT b i p a cn oA ou ceH H H  u eH T p a  t h h c c c t h , 
B b icoT b i n A aT (})opM bi h  B b icoT b i r p y 3 a ,  H a- 
x o A H iu e r o c n  Ha n n a T ^ o p M e .

HcnbiTaHHH Bcex aBTOMOÖHAefl nposoAH- 
AHCb C OAHHaKOBbIM rpy30M —  ÖaAAaCTOM 
b  BHAe MeTaAAimecKHx uym ek, paBHOMepno 
pacnpeAeAeHHbix na nAaTiJiopMe h  3aKpen- 
AeHHblX ÄOCK3MH.

BAHHHHe KOAeH Iia kpH TH HeCkyiO CKO- 
pOCTb 3BTOMOÖHAH O npeueA H A O C b Ha aB TO 
MOÖHAHx TA3-63. Ä A H  3T 0T 0 Ha aBTOMO- 
ÖHAb yCTaH 3BAHBaAH Cb MOCTbl, OTAHHaiOT-
mnecH n o  BeAHHHHe k o a c h  b npeueAax o t  
1600 a o  1900 m m . Pe3yAbTaTbi npoBeueH- 
Hbix HCnblTaHHH npHBeAeHbi B T3ÖA. 1.

Kax bhaho h3 TaÖAHUM, yBeAHneHHe ko- 
A e n  Ha Ka>KAbie 50 m m  n o ß b iu ia e T  K pH T im e- 
C k y io  CKOpOCTb 3BT0M 0ÖHAH Ha 3— 4 O l /1/ 
b HHTepBaAe KOAen 1650— 1800 m m .

Ä A H  aBTOMOÖHAH TA3-66 Ha 0CH0B3HHH 
3 t h x  HcnbiTaH HH  ö b iA a  B b iöp a H a  KOAen n e 
peA H H x K o n e c  1800 m m , a 38ahhx 1750 m m , 
HTO A 3B 3A O  OCHOBaHHe IiaAeHTbCH Ha B 03- 
p a cT a H H e K pH T im ecK oft c k o p o c t h  aBTOMO- 
ö h a h  TA3-66 a o  53 km/h.

T i S i h u i  1

BejiH 4H H a 
KOJieH B MM

KpHTHM e- 
cK an c k o -  

pOCTb aBTO- 
MOÖHÄfl 
B KM  f l

BeAHMHHa 
KOAeH B M m

K p H T n q e -  
CKaa c k o -  

pO C T b aBTO - 
MOÖHAfl 
B KM jH

16C 0*
165 0
1700

*  K o jie

41
43
46

fl CTaH A apTlK

175 0
18 0 0
19 0 0

>ro  8 b t o m o 6 f

4 9
5 3
5 5

Afl r A 3 - 6 3 .

OnpeueAeHne bahhhhh bbicotbi pacnoAO- 
HCeHHH nAaTl})OpMbI Ha yCTOÜHHBOCTb aBTO- 
MOÖHAH npn nOBOpOTe npHBOAHAOCb Ha 
ÄByX MaKeTHblX aBTOMOÖHAHx TA3-66, na 
OAHOM H3 KOTUpblX BbICOTa nOAOJKeHlIH
nAaTiJiopMbi öb in a  noHHacena Ha 70 m m . Ko- 
Aen y  aBTOMOÖHAeü öb in a  OAHHakOBan —  
1750 m m . P eayA bTaTbi HcnbiTamiH i id h r « -  
Aeilbl B T3ÖA. 2.
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T a ß J i H u a  2

n o ^ o > K e H H e  njiaT(J)OpM bi
B e jin q H H a  K pH - 
THqeCKOH CKO- 
pOCTH B KMjH

B e 3  I 1 0 H H )K e H H H ................................
n o H H Ä e H H o e  Ha 70 m m  . . ♦ .

45
50

Kak BHAHO H3 TaÖAHIlbl, CHHTKeHHeM hO- 
JIOJKeHHH nAaT({)OpMbI yASAOCb nOBbICHTb
KpHTHHeckyro CKopocTb Ha 5 k m / h . C yue- 
tom npoBeAeHHbix HcnbiTaHHH Ha Bbinyc- 
KaeMblX 33BOAOM aBTOMOßHAHX rA3-66ßbi- 
j ih  BbißpaHbi onpeAeAeHHbie norpy30HHafl 
BbICOTa nAaTtjlOpMbl H KOAeH aBTOMOßHAH 
(TaßA. 3).

K poM e np oß ep k H  KpuTH ueckoft c k o p o c t h ,  

a a h  aBTOMoßHAeft TA3-63 h  TA3-66 ßbiA 
onpeA eA eH  KoatjujiHUHeHT 6 o k o b o h  ycT o ftiH -
BOCTH

B

T a ß J i H u a  3

napaMeTpbi FA 3-66 T A 3-63

K O ^ efl aBTOMOÖHaH
b  m m :

nepeÄHflfl ................. 1800 1588
3 a j,H H fl...................... 1750 1600

norpy30MHaji Bbicoia
n^aT({)OpMbl B M M  . . 11C0 1285

r j\ t  B  —  miipHHa k o a c h  b  jm;
h g  —  BbICOTa U,eHTpa THTKeCTU B M. 

Pe3yAbTaTbi onpeueAeHHH kosijujHiuHeHTa 
T|0 n pH B eu eH bi b  TaßA. 4.

T a ß j i H U a  4

ABTOMOÖHJlb

napaMeTpbi

B  B M
h g

B M
’ lo

T A 3-66  
TA 3-63

1,80
1,59

1,01
1,37

0,90
0,58

Kan BHAHO H3 TaßA H U bl, K03(juj)HUHeHT 
ßOKOBOH yCTOHHHBOCTH aBTOMOßHAH
TA3-66 3HauHTeAbHo Bbime K03(ju})HUHeHTa 
yCTOÜHHBOCTH aBTOMOßHAH TA3-63.

,Z3,AH n p o ß e p k H  BeAHHHHbl kpHTHHeCKOH 
CKOpOCTH CTaH AapTH blft 3B T0M 0ßH A b 
TA3-66 ßbiA  n o A B e p rH y T  npoB epO H H biM  h c -  
nbiTaHHHM Ha onpeAeAeHHe KpuTHuecKOÜ 
CKOPOCTH n o  yKa33H HOH  M eTOAHKe. n p H  
H cnbiTaHHH M akCHM aAbH aH  CKOpOCTb AOC-
THraAa 65 km / h . 0 ä h 3 K 0  h  npu s t o h  c k o 
p o c t h  OnpOkHAblBaHHH aBTOMOßHAH
TA3-66 He H aCTynH AO. ABTO M OßH Ab CHAb- 
HO «33H O C H T », OH ßOKOM ABH raeTCH nO 
n u o m a A K e , h o  onpoK H A biB aH H H  He H a cT y - 
n a e T .

TaKHM  o ß p a 3 0 M , p a cn iH p e H H e  KOAeH h 
CHHJKeHHe noAO>KeHHfl nA aT'cfiopM bi o ß e c n e -  
HHBaiOT 3H aH H TeAbH 0e yA yH H ieH H e yCTOHHH- 
BOCTH aBTOMOßHAH TA3-66.

K. A. Ky3HELtKHHr H. H. KY3HELtOB

r  O p b K O B C K H H  a B T 0 3 a B 0 f l

yflK 629.11.012.857.3:629.114.5(433.0)
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PEflH m h o t h x  MOAeAeft aBToßycoB 
® p r  3acAy>KHBaeT BHHMaHHH aBToßyc 

3eTpa 56 4>npMbi Kecßopep. 3 t o  aBToßyc 
TypucTCkoro THna, HMeioiunä cAeAyioiuHe 
TexHuneckue AaHHbie:
TaßapHTHbie pa3M epbi B m m :

iu iH H a.......................................................  6700
iu n p H H a ..................................................  2250
6 a 3 a ....................................................... 3150

B e c  c  nojiH oft H arpy3K 0ft b k z  6300
Co6cTBeHH bifl B e c  B k z  . . .  . 3900
H hcjio n a c c a Ä H p O B ................................ 26
H B H r a T e a b .................................................H e m p e x -

TaKTHblft 
HH3ejIb 

XeH tuejib  
517JI 4K

MaKCHMa.nbiiasi MouiHOCTb n p n
2600 oSj MUH  B ji.  c .............................  90

MaKCHMSUIbHblft KpyTflmHfi MO- 
MeHT npH 1500 o SIm u h  b  k z m  2 8 ,5

U i H H b i ......................................................... 7 ,5 0 - 1 6
MaKCHMajibHa« c x o p o c ib  b  km/h 100
P a c x o a  TonjiHBa b  jijlOO k m  . . 1 1 ,3

BAaroAapft pacnoAOTKeHHio ABHraTeAH 
C 3 3 ä h  h  naccaJKHpckoft ÄBepu b nepeuHeM 
cßece Ky30Ba aBToßyc 3eTpa 56 HMeeT b h - 
COKHft k03(j)([)HUHeHT HCnOAb30BaHHH nAO- 
maAH noAa. Pa3AeAbHbift npHBOA ruApaB- 
AHHecKofi TopM03Hoft CHCTeMbi Ha nepeA- 
HIOIO H 33AHIOIO OCb B C0HeT3HHH C ÜHeB- 
MoycHAHTeAeM oßecneuHBaeT sijujieKTHBHoe 
TopMoiKeHHe aBToßyca.

Ocoßbift HHTepec npeACTaBAHeT coßoft 
KOHCTpyKUHH noABeckH aBToßyca, oßecne- 
HHBaioiuaH BbicoKyio nAaBHOCTb xoAa. Tle- 
peAHHu h  33AHHH noABecKH aBToßyca 3eT- 
pa 56 BbinoAHeHbi no HanßoAee pacnpocT- 
paHeHHoft cxeMe: AsyxpbinajKHaH Tpaneune- 
BHAHau nepeAHHH noABecka, napaAAeAO- 
rpaMMHau 3 3 a h h h  nousecKa c nonepeHHbiM 
pacnoAoiKeHHeM punaroB.

KoHCTpykTHBHan cxeMa nepeAHeft nouBe-
P h c .  1. FIepeAHHH  n o A B e c h a : 

a —  b h ä  b  n j i a n e ;  6  —  b h a  c ö o K y

c k h  noKa3aH a Ha pn c. 1. Pe3HH0Bbift y n p y -  
th h  SAeMeHT 1, paßoTaioiuH ft Ha KpyneHHe 
(K pyroB oft CABHr), pacnoAO>KeH no  o c h  Ka- 
uaHHH sep x H e ro  p u n a r a . Pe3HHOBbift kOAb- 
UeBOft CAOft npHByAk3HH3HpOBaH c o a h o h  
CTOpOHbl K BHyTpeHHeft noBepxHOCTH oßo ft- 
Mbi 2, c A p yroft —  k HapyiKHoft M ac™  n o -  
A o ro  B aua 3, KOTopbift npHKpenAneTCH, cn e-  
UHaAbHblMH KpOHHITeftHaMH 4 k 0CH0B3HHI0 
aB T o ß y ca . CBapH oft BepxHnft pbiu ar n o A -  
BecKH 5  npHBapeH k oßoftM e h bo  BpeMH 
BepTHKaAbHbix nepeMeiueHHÜ KOAeca 3a- 
kpyuuB aeT pe3HHOBbift 3AeMeHT. H h ä h h ü  
pbiuar noAßecKH  6  BbinoAHeH A -oßpa3H biM  
c pa3HeceHHbiMH onopaM H  7 xpenAeHHH k 
OCHOB3HHIO K y30Ba c  UeAblO yMeHbiueHHH 
ycHAHft, AeftcTByiouiHX Ha mapHHpbi o t  ro- 
pH30HT3AbHbIX CHA H HX MOMeHTOB. O nop bl 
BpauiaioTCH b pe3HHOBbix iuapH H pax 8. r te - 
peuHHH nouBecK a BbinoAHeHa ßecuiKBopH e- 
Boft. K KOHuaM B epxH ero h HH>KHero pbi- 
uaroB  6 o a t3 m h  npHKpenAeHu KOBaHbie Ha- 
KOHeUHHkH 9, HBAHIOIUHeCH dJjepHHeCKHMH 
iuapHupaM H uiapoB bix naAbueB 10, k o t o -  
pbie CneUHaAbHbIMH CTOnOpHbIMH ßOAT3MH 
3akpenAeH bi b ßoßbiuiK ax noßopoT H oft u a n -
4)bi KOAeca 11. 3 t h  iuapHHpbi h b a h io tc h  
eAHHCTBeHHbIMH, TpeßylOIUHMH CMa3KH. C 
UeAblO KOMneHCaUHH OCaAKH pe3HHbI, KOTO- 
p a n  HaßAiouaeTCH TOAbKO b  HanaAbHbift ue- 
p u oA  3KcnAyaTauHH, npeuycM OTpeHO a o -  
noAHHTeAbHoe 3akpyuHBaHHe y n p y r o r o  3A e- 
MeuTa npu noMoiuH b h h to b  12, B03ueftcT- 
ByioiuHx Ha ycTaHOBAeHHbie Ha uiAHUOBaH- 
Hbix KOHpax BaAa pM uaru 13. MaKCHM aAb- 
Hbie nepeMemeHHH nouBecKH npu x o u e  
OK3THH H OTßOH OrpaHHUHBaiOTCH pe3HHO- 
BblMH ßytjlepaM H 14, KpOHUITeHHbl 15 kOTO- 
pbix npuBapeHbi k oßoftM e y n p y r o r o  9 A e - 
MeHTa. B KauecTBe y n o p a  H cnoAb3yeTcn  
n p ouoA bH aa ßa A k a  o c h o b 3 h h h  K y30B a. B
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n e p e A H e fl n o A B e c x e  y c T a n o B A e iib i  T e jiecK O - 
n in iecK H e a M o p T H 3 a T o p b i.

3aAHHsi noA ßecK a (p h c . 2 )  HMeeT a b h  
pe3HHOBbix y n p y r n x  3JieMeHTa / ,  pacnoA O -  
JKeHHbix n o ochm  KaiaHHü BepxHero h hh>k- 
Hero pbinaroB . BepxHHÜ n hhikiihA p u n a n i

n r r r

cM O T p en o  3 a K p y n H B a n n e  y n p y r n x  sjieMeH- 
t o b  n p n  n o M o m H  b h h t o b  7.

CoBM eCTH O  C rOpbKOBCKHM nOAHTeXHH- 
neCKHM HHCTHTyTOM riaBAOBCKHH a B T O ö y c- 
Hbift 3 3 b o ä  n p o ß e A  p h ä  ncnbiTaH H H  n o A ß e c -  
k ii aB T O Ö yca . n o A y n e H H b ie  n p n  s t h x  H c n u -  

T anH six  y n p y r n e  xapaKTepH CTH KH  
nOÄBeCKH HeAHHeflHbl, HTO OÖTjHC- 
m ie T c n  pe3HHOBbiMH y n p y rH M H  9A e- 
MeHTHMH, KHHeMaTHKOH H an p aB A H io - 
m e r o  a n n a p a T a  h  paHHHM b k a io t c -  
HHeM ö y i j ie p o B  n ep e A H e fl n oA a ecK H .

3H aH H T ejibH oe BHHMaHne ö h a o  
yA eA eH O  o n p e A e A e H H io  o c h o b h m x  
n a p a M e T p o B  nAaBHOCTH x o A a  a B T o - 
6 y c a  —  nacT O T bi c o ö cT B e H H b ix  K o n e -  
ßaHHH n o A p e c c o p e H H b ix  M a c c  h  h h -  
TeHCHBHOCTH ram eH H H  B03HHKaiO- 
m n x  K OAeöaHH ft. H cnbiT aH H H  n p o ß o -  
ä h a h c b  n yT eM  3anHCH B H Ö porpaM M  
3aT yxaioiH ,H X  K OAeöaHH ft K y3 0 B a ,

P hc . 2. 3aAHHH noA B ecK a:
—  b h ä  b  r u ia H e ; 6  —  b h ä  cßon y

noAßecKH  2 BbmomeHbi o a HiiaKOBbiMH. Ba- 
a h k h  pe3HHOBoro 3AeMeHTa 3 npHKpen- 
AHIOTCH HenOABHJKHO B KAeMMaX ÖOKOBblX 
KpOHUITeßHOB 4, KOTOpbie MOHTHpyiOTCH Ha 
BepTHKaAbHyio ycTaHOBOHHyio nAOCKOCTb 
ocHOBaHHH K y30B a. 3aAHHH noAB ecK a HMe
eT neTbipe to h k h  cMa3KH c KaiKAoft CTopo- 
Hbi —  9 to  mapHHpbi 5 K o scyx a  noAyocn 6. 
Tax >Ke KaK y  nepeAHefl noAßecKH , npeAy-

B 0 3 6 y j«A e H H b ix  noT eH U H aA bH ofl S H e p ra e fl  
n p e A ß a p H T e A b H o  c>K aT bix y n p y r n x  3A eM eH -
TOB H MTHOBeHHO OCBOÖOXAeHHblX, a  TaK- 
>Ke b  Aopo>KHbix ycAOBHax nepee3AOM  
TpaMnAHHa b h c o t o h  100 mm  c n ocA eA yio - 
meft perHCTpanneft KOAeöaHHft cneiiH aAb- 
HblM npHÖOpOM TopbKOBCKOrO nOAHTeXHH- 
necK oro HHCTHTyTa. MacTOTa KOAeöaHHft 
Ha nepeAHefl noA ßecK e cocTaBAHeT

7 0 ,6  k o a / m u h ,  hto H B A neT cn A ynuiH M , neM  
y  ÖOAblHHHCTBa AerK O B H X aBTOMOÖH Aeö.
Ha 3aAHeft noAßecKe nacTOTa 91 k o a / m u h  
c  Harpy3Koö h  106 k o a / m u h  6e3 Harpy3KH, 
HTO HeAb3H npH3H3Tb yAOBAeTBOpHTeAbHbIM.

HHTeHCHBHOCTb raUieHHH K OAeßaHHft Ha 
n ep e A H e fl n o A B e c x e  x a p a K T ep H 3 yeT C H  A o r a -  
pnl})MHHeCKHM ABKpeMeHTOM 3aT yxaH H yi 3a  
ycA O B H bifl nepH O A  b  p a 3 M e p e  1,22, h t o  3 i ia -  
HHTejibHO  HHJKe HHTeHCHBHOCTH r a iu e m iH  
K OAeöaH H ft y  x o p o u i n x  A erK O B bix  aBTOMO- 
ÖHAeft. 3 t o  ce p b e 3 H b ift  HeAOCTaTOK. n p a K -  
TnnecK H  BCAeACTBne H eyAO BAeTBO pH TeAbH O - 
r o  raineH H H  K O A eöaH H ft b  n e p e A H e fl n a c r a  
K y 3 0 B a  ö b iß a io T  n a c T b ie  C A y n a n  y rA O B b ix  
KOAeöaH H ft C ÖOAbHIHMH aM nAHTyAHM H, HTO 
CHHHcaeT K O M ^iopT aöeA bH O C T b Ha p a ö o n e M  
M ecT e  BOAHTeAn h  n ep eA H H x  n a c c a * H p c K H X
CHACHbHX ------  HBAeHHe, npOTHBOnOAOJKHOe
o ö m i h o  H aÖ A iO AaeM O M y y  APyrnx aB T O Ö y- 
c o b ,  rA e  30 H a  K O M ijiopTa o x B a T b iß a e T  h  n e -  
peAHH ft C B ec, a  x y A in a n  K O M ijiop T a öeA b - 
HOCTb b  p a ft o H e  3 a A H e r o  C B eca .

HHTeHCHBHOCTb raUieHHH KOAeöaH H ft Ha 
3aA H eft n o A B e c x e  HBAHeTCH AOCTaTOHHoft, 
3 a  ycA O B H bifl n e p n o A  K O A eöaH H ft aM nA H T y- 
A a  yM eH b iu H A a cb  b  4,8 p a 3 a ,  s t o  COOTBeT
CTByeT AorapH tJiM H H ecKO M y A en p eM eH T y
1,57.

PaccMOTpeHHan noABecKa aBTOÖyca 3 e r -  
pa S6 HMeeT CACAyiomne npeHMymecTBa:

1 ) npO CTOTa KOHCTpyKAHH;

2) M aA bifl Bec y n p y r o r o  pe3H H O B O ro 3Ae- 
M eH Ta;

3 )  MaAbifl B e c  B ce ft KOHCTpyKUHH n o A B e -  
c k h ,  AOCTHrHyTbifi Ö A a roA a p H  npH M eHeH H io 
C B apH bix  n y cT O T eA b ix  p u n a r o ß ;

4) yM eH bin eH H e B e ca  H e n o A p e c c o p e H H b ix  
Macc;

5 )  CHHHreHHe ypOBHH n o A a  h  noH H n re- 
H ne o ö m e r o  n cH T p a  t h j k c c t h  a B T O Ö y ca ;

6 )  He3H anH TeAbH bift oö i> eM  T ex H H n e cK o ro  
OÖCAyJKHBaHHH.

B. B. ÄBPAM OBHM, B. T. KJ1HMEHOK

yflK 629.114.6:62.592.002.54

n P M C n O C O B J lE H M E  A /151 H A A E B A H M fl  P E 3 M H O B b lX  M A H > K E T  H A  n O P U J H H  K O J 1 E C H O T O  

T O P M Q 3 H O r O  U M /1 M H A P A  A B T O M O E M J l f l  « B O / l f A »

U A  TopbKO BCKO M  a B T 033 B O A e CKOHCTpyH- 
*  *  p o ß a H O  h BH eApeH O  n p n cn o co Ö A e H H e  
ÄAH H aAeBaHHH pe3H H OBbIX MaHJKeT Ha 
nopuiHH KOAeCHOTO T 0 p M 0 3 H 0 ro  UHAHHApa. 
O n e p a iiH H  HaAeBaHH H M aH iK eTbi Ha n o p -  
rneH b He T p e ö y e T  ö o A b u in x  $ H 3 n n ecK H X  
ycH AH Ü, h o  BbinoA H eH H e o n e p a itH H  B p y n -  
H y io  BbI3bIB3AO TpaBM H pO B 3H H e p y K  paÖ O T - 
hhii. B H eA p eH H oe  n p H c n o c o Ö A e H n e  n o3B O - 
AHAO yC TpaH H T b TpaBM H pO B 3H H e p y K  H 
nOBbICHAO npOH3BOAH TeAbHOCTb T p y A a  Ha 
A aH H oft on e p a u H H .

n p n c n o c o Ö A e H H e  c o c t o h t  H3 C A eA y iom H x  
A eT a A eft (cm . p n c y H O K ): K O H ycH oft o n p a B -  
KH /  C paCTOHKOfl B HHlKHeft n acT H , n o A -  
A ep iK H B aeM O fl B BepTH KaAbHOM  nOAOHieHHH 
A nyM H  n a p a M H  3axB 3T O B  —  a h ö o  n a p o ft  
HHJKHHX 3a X B 3 T 0 B  2 B HCXOÄHOM nO AO lK e- 
HHH, AHÖO n a p o ft  B epxH H X  3aX B3TO B 3 BO

BpeMH p a ö o n e r o  x o A a .  3 a x ß a T b i  2 h 3 n e -  
peM em aioT C H  b  ropH 3 0 H T a A b H b ix  H anpaB A H - 
l o u in x  n p n  n o M o u in  p b in a r o B  4, K a n a iom H X - 
ch B O K pyr H enoA B H iK H bix oceft 5. O ch 5 
M o ry T  n ep eM em a T b C H  b rop H 30H T aA bH b ix  
n a 3 a x  ä a h  p eryA H poB K H  noAOJKeHHH 3 a -  
XBaTOB 2 h  3. Ha p u n a r a x  4 HMeioTCH p o -  

’AHKH 6 ,  K OTOpbie BXOAHT B i|)H rypHbie K a- 
HaBKH K on n p H b ix  nAaHOK 7. K o n n p H b ie  
nA aH K ii 7 n p H x p en A eH b i k  n o A 3 y H y  8, k o - 
T op b ift  MOHieT n ep eA B n raT bC H  b  B epT H K aA b- 
h o m  H anpaB AeH H H  n p n  n o M o m n  n H eB M opH - 
A H iiA pa  9.

B M ecTe c noA3ynoM  8  nepeM em aioTCfl 

CTHrHBaioiiiHe ryÖKH 10, KOTopue 3aK pen- 

AeHbi b Bbipe3e n o A 3yn a 8  h M oryT noBO- 

panHBaTbCH Ha o c h  11. PIpyiKHHa 12 Bcer- 

Aa CTpeMHTCH cm aT b ryÖKH 10 h npniKH-

MaeT p o a h k h  13 k  Konnpy 14, KOTopbift 3a- 
KpenAeH HenoABHiKHo Ha Kopnyce.

npncnocoÖAeHHe paöoiaeT CAeAyiomHM 
oöpa30M. B h c x o a h o m  noAoiKeHHH onpaB- 
Ka 1 noAAepiKHBaeTCH h h ik h h m h  3axßaTa- 
MH 2 B BepTHKaAbHOM nOAOHieHHH, BepX-
HHe 3axBaTbi 3 pa3ABHHyTbi, cTnrHBaiomHe 
ryÖKH 10 p33ABHHyTbI H HaXOAHTCH B Bepx- 
HeM nOAOlKeHHH, HOpineHb nHeBMOUHAHHApa 
HaXOAHTCH B BepXHeM nOAOJKeHHH. MaHHte- 
Ta 15 HaAeßaeTCH Ha onpaBKy 1 CBepxy, 
nopmeHb 16 BCTaBAneTCH b pacTonny b 
HHiKHeft nacTH onpaBKH 1 ,  npn sto m  Bepx
HHH KpoMKa K3H3BKH Ha nopuiHe coßnaAaeT 
c KpaeM onpaBKH. M aH *eT a c b o ö o a h o  na- 
AaeT nepe3 pa3ABHHyTHe BepxHne 3axBa- 
Tbl 3 H CTHTHBaiOmHe ryÖKH 10 h a o jk h tc h  
Ha HHJKHHe 3aXBaTbI.

n p n  xoA e noA3yHa 8 b h h 3 BepxHne 3a-
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A-A

notepwjmo
7 «  7

xBaTbi 3 3a>KHMaiOT on paB K y 1, CTHTHBaio- 
m n e ryÖKH 10, ynpaB AneM bie K oim poM  14, 
OKHMaiOTca n o a  aeftcTBHeM npyiKHHbi 12,

3aT eM  HH>KHHe 3 a x ß a T b i 2 p a c x o A H T c n  h 
n p o n y c K a io T  M aH a<eTy h CTHTHBaiom He r y ö -  
k h  10 b h h 3 . ripn fla jib H e flu ie M  x o A e  n o ji3 y -

Ha 8 bhh3 ryÖKH 10 CTHTHBaioT M aH w eTy 15 
c  KOHycHofl onpaBKH b KaHaBKy noprn- 
nn 16.

Ilpn xo jie  noji3yHa 8  BBepx iihtkhhc 3a- 
XBaTbi 2 3a>KHMaioT onpaBKy 1 nocjie t o -  
ro , KaK ryßKH 10 npofiAyT Bbinie h x , a ywe 
noTOM pa3a,BHraioTCH 3axBaTbi 3.

Pe3epBM nOBbllllGHHH np0H3B0AHTeAbH0- 
cth  ÄaHHoro npHcnocoßjieHHH HBnneTcn 
BBeaeHHe HaKonHTeAefi ä a h  MaHnrer h 
nopniHefi h h x  aBTOMaTHHecKOH noaaiH b 
Hy*Hoö nocaeaOBaTejibHOCTH b p a ö o n y io  
30Hy npncnocoöjieHHH, hto  h  n p e a n o a a -  
raeTCH caeaaTb b AaAbHefimeM.

ycT poficT B a n o aoÖ H oro  THna M oryT Hafi- 
TH npHMeHeHHe Ha MaiUHHOCTpOHTeAbHblX 
3 a B o a a x  a a h  cöopK H  nopniH efi rnapon H eB - 
M oan nap aT yp bi c ynnoTHHiomHMH MaHsce- 
T3MH (KOnbUaMH) ÄAH yCT3H0BKH CTOnOp- 
h m x  K oaeu  b KaHaBKH uiapHKonoauiHnHH- 
KOB H BanOB H T. A-

KD. n .  K Y K O E A , B. C .  M A P T E M b S IH O B ,
B. n .  f lJ lM H

r  OpbKOBCKHM c!BTO3dB0A

^ P M T  M K A 
n  B M B A M O r P A C p m i

S ä ?

m

YAK 629.113.019.941

B o p n c o B  H. H., CTaHAapTH3auMH napaMeTpoB aBTOMoöHJieft.
M ., H3ÄaTeabCTBO CTaHAapTOB, 1965, crp . 182, u. 50  Kon.

P EU,EH3HPyEMAH KHHra n a c a e T c n  TOJibKo o a h o t o  H3 Bonpo- 
COB CTaH AapTH 3ailH H  B aBTOMOÖHAeCTpoeHHH: B o n p o c a  CT3H- 

AapTH 3aiiH H  n a p a M e T p o B  aBTOM OÖH Aeß. O a H a n o  CTaH AapTH 3auH H  
n a p a M e T p o B  aBTOMOÖHAeß B a * H a  He TOAbKO ca M a  n o  c e ö e ,  h o  
HBAHeTCH OÄHOBpeMeHHO H TOH Ö a30H , Ha K O TO pofi OCHOBblBaiOTCH 
B ce  n p o H n e  peineH H H  3 a A a n  C T aH A apT H 3annH  b  o T p a cA H .

T A a B H oe  BHHM aHne b  K H nre yaeA n eT C H  aeT aA bH O M y a H a a H 3 y , 
oöocH O B a H H io  h O T Ö op y  T e x  n a p a M e T p o B  aBTOMOÖHAeß, K O T op w e 
n e A e co o ö p a 3 H O  h b o 3 m o >k h o  C T aH aapT H 30B aT b . TA yÖ H H a h n o c a e -  
AOB3TeAbHOCTb 3TOTO 3H aA H 33 —  n ep B O e  HeCOMHeHHOe AOCTOHHCT- 
b o  p a c cM a T p H B a e M o ß  k h h t h .

B T o p o e  ä o c t o h h c t b o  p e u e H 3 iip y e M o fi  k h h t h  —  s t o  rn n p o T a  
TpaKTOBKH B o n p o c a ,  o n p e a e A H io u r a a  M iio rocT op oH H O C T b  ee n p a n -  
THHeCKOTO H Cn0Ab30BaHHH .

K H H ra ö y a e T  H cn oA b 3 0 B a H a  paöoT H H K aM H  aBTOMOÖHAbHOH n p o -  
M biuiA eH H ocTH  K an n p n  C T aH aapT H 3au H H , T a n  h  n p n  n ep cn eK T H B - 
HOM nAaHHpOB3HHH pa3BHTH5I aBTOMOÖHAbHOH npOMblUJAeHHOCTH. 
He M eH ee H H TepecH a ö y a e T  oH a  h  a a h  paöoT H H K O B  B c e x  A p y r n x  
O T p aC A eß  ManiHHOCTpoeHHH, n 03B 0A H B  HM npH  npO B eaeH H H  p a ö o 
Tbi n o  o n p e a e n e H H io  n a p a M e T p o B  c ß o e f l  n poa yK H H H  y n e c T b  ö o r a -  
TblH MeTOAHHeCKHH OnblT aBTOCTpOeHHH. KHHTa HHTepeCH a TaK /K e 
TeM , HTO B H eß , XOTH H KOCBeHHO, 3aTpaTHBaiOTC5I BeCbM a aK T y- 
HAbH bie BOnpOCH MeTOAHKH COnOCT3BAeHHH n a p a M eT p O B . T oA bK O  
yC T3H 0BH B, K3KHe n a p a M e T p b l HBAHIOTCH ÄAH AaHHOTO BHA3 M a- 
IHHHbl OCHOBHbIMH, MO>KHO npOBOAHTb AOCTaTOHHO AOCTOBepHOe H 
A eflcT B H T eA bH o n o A e 3 H o e  c o n o c T a n A e n n e  p a3 A H liH bix oöp a 3 u ,O B  h 
n p a B H A b H o BbinBH Tb Te H3 h h x , K O T o p u e  Ha caM OM  a e a e  o n p e a e -  
AHIOT MHpOBOfl y p o B e H b .

B KHHre H. H. B o p n c o B a  H a fla e T cn  H eM a a o  y T B ep w A eH H ß , o k o -  
T o p w x  m o a < h o  c n o p n T b .  B l ie ß  e cT i, p a c c y * a e H n s i ,  K O T o p u e  He 
noA H O C T bio a o B e a e i ib i  a o  A o r n n e c K o r o  n o n u a ,  b  n eK O T op b ix  c a y -

n a a x  a a n c e  npOTHBOpeHHBbi, e c T b  noAO>KeHHn, c  k o t o p m m h  H eab3H  
c o r a a c H T b c n ,  h o  o ö m n e  H anpaB aeH H H  p a c c y * a e H H ß  a B T o p a , öe3,y- 
CAOBHO, HBAHIOTCH HHTepeCHbIMH, a  ca M a  KHHTa n oae3H O H .

r ie p B a n  r a a B a  n ocB H m eH a  n a p a M e T p a M  r p y 3 0 B b ix  aBTOMOÖHAeß 
h aB T on oe3 A O B . C n p a B e a a H B O  y K a 3 b iB a n , h t o  h h c a o  n a p a M e T p o B , 
n o a a e iK a u iH x  3 a e c b  C T aH aapT H 3aiiH H , He m o t k c t  ö b iT b  ö o a b u iH M , 
TaK K an  b  npoTHBHOM  cA y H a e  cTaH A apTH 3aitH H  CBHJKeT T B o p n e c K y io  
HHHUHaTHBy KOHCTpyKTOpOB H TeXHOAOTOB H CTBHeT TO pM 030M  T e x -  
H H H ecK oro n p o r p e c c a  b  aBTOCTpoeHH H, a B T o p  n p e a a a r a e T  CTaH- 
A a p T H 3 0 B a T b  rp y 3 on oA i> eM H 0 C T b , B e co B b ie  h  AHHaMHHecKHe n a p a -  
M eT pb l, AOATOBeHHOCTb.

O c h o b h h m  n a p a M e T p o M , x a p a K T ep H 3 y ion ;H M  H a3H aneH H e h  n p o -  
H 3B0A H TeabH 0CTb T p y 3 0 B 0 T 0  3BT0M 0Ö H AH , OÖbIHHO CHHT3IOT T p y 3 0 -  
n o A ie M H O cT b . A b t o p  B ce cT o p o H H e  aH a a H 3 H p yeT  s t o t  n a p a M e T p  h 
H araH A H o n o K a 3 b iB a e T , h t o  o h  A a aeK O  ein ,e  He o n p e a e a n e T  x a p a K -  
TepHCTHKy rp y 3 0 B 0 T 0  aBTOMOÖHAH, 33BHCHT OT OHeHb MHOTHX (j)aK - 
T o p o ß  h  Aa>K e H epeAK O  TpaK TyeTC H  (jm pM aM H  b  o n e H b  rnnpOKOM 
A n a n a 3 0 H e . T a K , H an pH M ep , a a h  o a h o t o  H3 aBTOMOÖHAeß (jw p M a  
<l>opA peK O M eH A yeT  rpy3onoA T>eM H O C T b b  A H a n a 3 0 iie  1,5— 4  t .  
B KHHre cn p a ß e A A H B o  yK a3biB aeT C H , h t o  n oT p e Ö H T e a b  ca M  y c T a -  
H aBAH BaeT n o a e 3 H y io  rp y 3 on oA 'b eM H O C T b  a a h  S K c n a y a T H p y e M o r o  
3BT0M 0ÖHAH, yHHTbIB3H AO pO lK H bie OTpaHHHeHHH, peK O M eH A yeM blfl 
cjiH pM oß n oA H b iß  B ec , THn K y3 0 B a  h  n p n e M a e M y io  a a h  n oT p eÖ H T ea n  
HHTeHCHBHOCTb S K cn A ya T au H H . H 3  C B o e ro  a H a a H 3 a  a B T o p  A ß A aeT  
BbiBOA, h t o  a a h  oöe cn e n e H H H  co n o cT a B H M o cT H  aBTOMOÖHAeß n o  
rpy3onoAT>eM H O CTH  H e o ö x o A H M o  n p n  Ha3HaneHHH e e  o r o ß a p H B a T b  
A p y r n e  n a p a M e T p b l aBTOMOÖHAH (c T p . 1 0 ).

P a c c M a T p n B a n  A a n b iu e  T a n n e  n a p a M e T p b l r p y 3 0 B o r o  aB TO M O ön- 
a h ,  KaK n oA H b iß , c y x o ß  h  c u e n H o fl  B e c , a  T aK are M o m H o cT b  a b h -  
raT eA H , a B T o p  n p a x o A H T  k  BbiB O A y, h t o  TeM  n a p a M e T p o M , k o t o -  
pb lft n03B 0A H T  C 0n0CT3BH Tb 3BT0M 0ÖHAH nO rpy30n0A T >eM H 0C T H , 
KpOM e COÖCTBeHHOTO BeCa 3BT0M 0Ö HAH , MOJKeT Ö biTb eTO AOATO- 
BeHHOCTb (C Tp. 17) .  CoÖ CTBeH H blfl BeC 3BT0M 0ÖHAH  B COHeTaHHH C 
ÄOATOBeHHOCTbK) CBH AeTeAbCTByeT O TeXHHHeCKOM y p o B H e  e r o  KOH- 
CT pyK puH  (C Tp. 2 0 ) .  O A i ia x o  b K H iire 3T a H H T epecH an  M bicA b He a o -
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Be^ena * o  npaxTHHecxoft pexoMeHAauiiH. M maTeAio ocT aercn  Henc- 
HbiM, Kax 3THMH flByMsi napaMeTpaMii m o t k h o  onpeueAHTb TexHH- 
Hecxnft ypoBeHb. 3T a HeacHOCTb em e fioAbine ycyryßAHeTcn TeM, 
h t o  aBTop yKa3bißaeT Ha ycAOBiiocTb iioxa3aTeAH AOAroßeHHocTii.

B o  B T O pO H  T J ia B e  KHHTH X O H X peT H O  p a C C M a T p H B a iO T C H  n p e a e j l b l  
C T 3 H ,n a p T H 3 y e M b ix  n a p a M e T p o B  h  T H n a x a  r p y 3 0 B b i x  a B T O M oÖ H Jie fl 
h a B T o n o e 3 A O B .  H x o th  b  n e p B o f t  r j i a B e  ß b u i a  B e c b M a  y ß e u H T e A b -  
n o  A O k a 3 a H a  H e u o c T a T O H iia n  K O iix p e T H o c T b  T a K o r o  n a p a M e i p a ,  K a x  
r p y 3 o n o A T je M H O C T b ,  a B T o p  o x a 3 b i ß a e T c n  B b iH y u c A e iiH b iM  p e x o M e H -  
A O B a T b  n p H H H T b  3 a  o c H O B y  n o c T p o e H H a  p a 3 M e p H o r o  p s iA a  r p y 3 0 -  
B b lX  a B T O M o ß H A e ft  H M eH H O  HX H O M H Iia A b liy iO  r p y 3 0 n 0 A T je M H 0 C T b .

H cx o a h  H 3 p n u a  n p e u n o H T H T e A b H b ix  H H ceA  7?10, a B T o p  n p e A -  
j i a r a e T  c A e u y i o iU H e  T H n o p a 3 M e p u  r p y 3 0 B b i x  a B T O M O Ö H Jieft n o  h x  
r p y 3 o n o A 'b e M H O C T H  b  t :  0 ,3 ; 0 ,5 ; 0 ,8 ; 1,2; 2 ,0 ; 3 ,0 ; 5 ,0 ; 8 ,0 . T a x o f t  
Pha c o r j i a c y e T c n  c  y c T a H O B H B iu e ft c n  n p a x T H K o ft  h co  c n e u n a j i H -  
3 a U H e ft  a B T 0 3 a B O A O B , C npH H H T bIM H  O rpaH H H eH H H M H  o c e B O H  H a - 
r p y 3 K H  H a  A o p o r y  h n o T p e ß H O C T H M H  a B T O M o 6 n A b H o r o  T p a H c n o p T a .

yCAOBHOCTb noHHTHH rpy3onoA"beMHOCTH, npHHHToro b xanecTBe 
ochobhoto napaM eipa npn CTaHAapTH3auHH, Mo>xeT ßbiTb xax-To 
KOMneHcnpoßaHa 3a ctct BXAioHeHHH b cTaHAapT Apyrnx, ßouee 
KOHkpeTHbix napaMeTpoB. n p n  npoBeAeHHH conocTaBAeHHH äah  
( npeACAeHHH TOTO, MOJKHO AH COnOCTaBAHTb AaHHbie KOHKpeTHbie 
MapKH rpy30BbIX aBTOMoßHAeft, peKOMeHAyeTCH npHHHM3Tb BO 
BHHMaHne Bce Te xoppexTHpyxuuHe (jiaxTopbi, KOTopbie noApoßHO 
ßbiAH paccMOTpeHbi b nepBoft TAaBe kHHrn.

Ü 3  A p y r n x  n a p a M e T p o B  r p y 3 0 B o r o  aB T O M O ßH A H  b  K H H re p e x o -  
M e H A y e T c a  o r o ß a p H B a T b  b  C T a H A a p T a x  B e p x H H ft  n p e A e A  c o ß c T B e H -  
h o t o  B e c a  h  h h t k h h ü  n p e A e A  M a x c H M a A b H o ft  c x o p o c T H .  A b t o p  T a x -  
> x e  p e x o M e H A y e T  p e r A a M e H T H p o B a T b  b  C T a H A a p T a x  A O A ro ß e H H O C T b  
a B T O M O ß H A H , n o A  x o T o p o f t  o h  n o H H M a e T  c p o x  C A y jx ß b i  a o  n e p ß o r o  
x a n H T a A b H o r o  p e M O H T a . 3 t o  o n p e A e A e H H e ,  O A H a x o ,  c o B e p in e H H O  
p a c x o A H T c a  c  o n p e A e A e H n e M  T e p M H H a  « A O A r o ß e H H O C T b » , p e x o M e H -  
A O B a H H o r o  A H  C C C P 1, h  H B A neT C H  o n e H b  c n o p H b iM . H c h o ,  h t o  b  
T a x o f t  T p a x T O B x e  A a H H b ift  n a p a M e r p  H e M o m e T  ß b iT b  B K A io n e H  b  
CTaHAapT.

B T p e T b e f t  r A a ß e  K H H rn , n o c B H iu e H H o ft  o n n c a H H K ) n a p a M e T p o B  
A e r x o B u x  a B T O M o ß H A e ft ,  n o A A e > x a m H x  C T a H A a p T H 3 a u H H , p a c c M a T -  
p u ß a e T C H  K A a ccH iJ iK k a u H H  3 a n a A H o e ß p o n e f t c k H x  A e r x o B b i x  a B T O 
M o ß H A e ft ,  n o c T p o e H H a a  H a  p a ß o n e M  o f i i e M e  A ß H r a T e A H , h  o T M e -  
n a e T C H , h t o  B o o ß m e  o ß m e n p H H H T o f t  x n a c c H c t m x a u H H  H e c y m e c T -  
B y e T  ( c T p .  6 8 ) .  ,H,a h  o T e n e c T B e H H b ix  a B T O M o ß H A e ft  a B T o p o M  n p e u -  
A a r a e T C H  n o A p a 3 A e A e H H e  H a  n e T b i p e  k A a c c a :  B b ic o x o s x o H O M H H H b iii ,  
sx o H O M H H H b ift , c p e A H n f t  h  B b icu iH Ü  ( c T p .  7 0 ) .  3 t o  n o A p a 3 A e A e H H e  
n o  s x o H O M H H e cx H M  n o x a 3 a T e A H M , ß e 3 y c A O B H o ,  H H T e p e cH O , h o  a a h  
n p a x T H H e c x o r o  n p H M eH eH H H  c a h u i k o m  y x p y n H e H o .  E c a h  h m  e m e  
m o j k h o  n o A b 3 0 B 3 T b C H  n p n  p a 3 p a ß o T x e  n a p a M e T p n n e c K H x  c t 3 h - 
A a p T O B , t o  n p n  o n p e A e A e H H H  M n p o B o r o  y p o B H H  A y n u i n x  o ß p a 3 u o B  
o h o  ß y A e T  c o ß e p i n e H H o  ß e c n o A e 3 H O .

H H T e p e C H b IM  B 3 T 0 Ü  T A a B e  H B AH eTCH  H n p e A A O > X e H H e  O B b lA e A e -  
HHH T 3X C H  H3 K a T e rO p H H  A e r k O B b lX  a B T O M o ß H A e ft  H X O H C T p y n p O -

1 .ZlOJirOBeHHOCTb —  CBOÜCTBO CH CTeM bi H.TH H 3flejIH H  AJIH TejlbH O  (C  B O I 
MOJKHbiMH n e p e p b iB a M H  H a p eM O H T ) c o x p a H H T b  p a 6 o T o c n o c o 6 H o C T b  b  o n p e -  
A e J ie H H b ix  p e J K H M a x  h  y c j io B H H x  S K C iu iy a T a iiH H  a o  p a 3 p y u ie H H H  h a h  
A p y r o r o  n p e x e . 'i i .H o r o  c o c t o h h h h . (H a n e> K H O C T b  TOXH H 'l e c k h x  c h c t c m  h  
H 3A eA H (t. O cH O B H b ie  nOHHTHH. TepM H H O A O TH H . C 6 o p H H K  p eK O M eH A y eM b lX  
T epM H H O B . Bhin. G7. M ., H 3A-B0 C T aH A ap T O B , 1964.)

BaHHH b  AaAbHeftuieM T axen  Ha ßa3e Aerxnx rpy30Bbix aBTOMoßH
Aeft.

B n eT B ep T o ft  r a a ß e  xoH xpeT H 3H pyx)T C H  noA O JxenH H  n p e A b iA y m e ft  
rA aB bi, on peA eA H ioT C H  n p e A e A b i cT aH A apT H 3auH H  n a p a M e T p o B  h  t h -  
naiK A e r x o B b ix  aB TO M oßH A eft. B Heft p a c c M a T p H B a x y r c n  n p eA eA b i 
BMeCTHMOCTH AeTKOBblX aB T O M oßH A eft, HX BeCOBbie H AHH3MHHe- 
c x H e  n a p a M e T p b i, on H T b  c jin ry p H p y e T  A O A roßen H O C T b b  e e  cnopH O M  
noH HM aH Hii. B n o cA e A iie M  p a 3 A e A e  s t o ü  TAaBbi paccM aTpH B aiO TC H  
n e p cn e x T H B w  pa3BHTHH A e r x o B b ix  aB TO M oßH A eft b y cA O B n n x  C o -  
B e T c x o r o  C o i o 3 a ,  h c x o a h  h 3  noA O >xeH H n, h t o  oß m e cT B e H H b ie  4>op- 
Mbl nO Ab30B3H H H  AeTKOBblMH 3BTOMOßHAflMH ßyA>’T B Haffleft C T pa- 
iie  n p o r p e c c n p o B a T b .

A b t o p  npeAcxa3biBaeT npexpaiueHHe Bbinycxa aBTOMoßHAeft b u -  
cokosxoHOMHHHoro XAacca (THna «3 a n op o> x eu »). B p n u  a h  MHorne 
aBTOAioßHTeAH ßyuyT c  HHM COTAaCHbl.

B nH Toft TA aB e kH H rn p e n b  HAeT o  cT aH A apT H 3auH H  n a p a M e T p o B  
H B nraT eA eft o ß m e r o  Ha3H aneHHH . y x a 3 b iB a e T C H , h t o  onT H M aA bH bie  
3HaneHHH o c h o b h h x  n a p a M e T p o B  A ßH raT eA H  He M o ry T  ßb iT b  n o -  
CTOHHHbl B TeHeHHe AOATOTO BpeM eH H . O TCIO Äa paCCMaTpHB3IOTCH 
n ep cn ex T H B H b ie  H anpaB AeH H H  b  n p o e x T n p o B a H H H  A B H raT eA eft. B am - 
«eftn iH M  n a p a M e T p o M  A ß H raT eA H , o n p e A e A H io iu n M  e r o  p a 3 M e p -  
« o c T b ,  ycTaH aB A H B aeT C H  M om H O CTb. H 3 A p y r n x  n a p a M e T p o B  b m - 
aeAHIOTCH H paCCM aTpHBaiOTCH paßOHHÜ oßT>eM , UHCAO H p a en O A O - 
IKeHHe UHAHHAPOB.

B XHHre AeuaeTCH b m b o a ,  h t o  yHH^HxauHH ABHraTeAeft ox a - 
3biBaeTCH ueAecooßpa3Hoft TOAbxo a a h  A erxnx rpy30Bbix aB TO M o 
ßHAeft, co3uaBaeMbix Ha ßa3e AerxoBbix aBTOMoßHAeft, h ä a h  M a- 
/ioTOHHajxHbix aBTOMoßHAeft. H t o  >xe xacaeTCH ABHraTeAeft a a h  
OCTaAbHblX aBTOMoßHAeft, TO HX yHHCjlHXaUHH AOAJXHa ßbiTb paUH- 
OHaAbHo orpaHHHeHa, Tax xax  npn c a h ih x o m  rnnpoxoft yHH^Hxa- 
U hh AßHraTeAH cHH*aiOTCfl sxcnAyaTauHOHHbie xanecTBa rpy30- 
BblX aBTOMoßHAeft H, CAeAOBaTeAbHO, HX npOH3BOAHTeAbHOCTb.

H op M aA H 3au H H  a rp e ra T O B  aB TO M oßH A eft o ß m e r o  Ha3HaneHHH 
paccM aT p H B aeT C H  b  m e c T o ft  r u a B e , x a x  B b iT e x a io m a H  H3 T H na>xa 
(p a 3 M e p H o r o  p a u a )  aB TO M oßH A eft. 3 u e c b  o c o ß o  oTM enaiOTCH  Te 
ÖOAbUIHe B03M07KH0CTH, XO TO pbie npeA C T aB A H eT  THnH33UHH KOHCT- 
pyXUHÜ aB TO M oßH A eft ÄAH H 0pM aAH 33U H H  TeXHOAOTHHeCKOft OCHa- 
c t x h  h  MeTOAOB npoH 3B O Ä C TB a, 3. T a x * e  ä a h  cn eu H aA H 3au H H  n p o
H3BOACTB3.

B ce u b M o ft  ru a B e  n o u p o ß H O  on n cb iB a x iT C H  MeTOAbi oueH X H  c t 3 h -  
A a p T H 3 yeM b ix  n a p a M e T p o B  aB TO M oßH A eft h  c t 3 b h t c h  B o n p o c  o  
TOM, HTO ÄAH OueHXH ÄOATOBeHHOCTH aB TO M oßH A eft H h x  A B H ra T e 
Aeft C A eA yeT  p a 3 p a ß o T a T b  h  C T aH A apT H 30B aT b M eTO A H xy y c x o p e H -  
h h x  H cnbiTaH HÜ, o ß e c n e H H B a r o m y io  c o n o c T a B H M o e T b  p e 3 y A b T a T 0 B . 
B XHHre y x a 3 b iß a eT C H , h t o  o c h o b h m m  b h a o m  HcnbiTaH HÜ  ä o a j k c h  
ßb iT b  ijiop cH p oB aH H b ift n p o ß e r  aBTOMOßHAH no A o p o r e  c  p e ru a M e H - 
rHpOBaHHblMH HepOBHOCTHMH, H eoßxO A H M blft ä a h  O npeAeAeH H H  
IipOHHOCTH, H n o  CXOpOCTHOft AO pO Te —  ÄAH yCXOpeHHOTO o n p e 
AeAeHHH H3HOCa. P h ä  TaßA H U , npH BeA eH H blX  B KHHre, KOHKpeTH- 
3H pyeT  3 t h  npeAAO JxeH HH .

C A H m x oM  MaAO b  KHHre y u e A e H o  BHHMaHHH o n n c a H H io  o n b iT a  h 
H anpaB A eH H ft CTaH AapTH 3auH H  b  3 a p y ß e * H O M  a B T O M o ß H u e cT p o e - 
HHH.

T. A. BBEflEHCKMR

Mockobckhm aBTQ3aBOfl MM. JlMXaHeBa
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OriTHMAJlbHblE yCJIO BM fl T P A H C n Ö P T A !
3 K O H O M M H H O C T b  H H AflE>KH O CTb B SK CFU IY A T A U M M ! 

O EE C n EH A T  B A M  

C P E flC T B A  A B T O M O B M J lb H O rO  

TPA H C n Ö P T A ,
H3rO TO BJlEHHblE B PYM blH M H

3 -T O H H b ie  r p y 3 0 B b ie  a B T O M o 6 n n n  c  o a h h m  m f lB y M fl
B e fly iH M M M  M O C T 3 M H

5 -T O H H b ie  r p y 3 0 B b ie  a B T O M o 6 n jin

ABTOUHcrepHbi flns nepeB03KH roiuiHBa 
ABTOLIMCTepHbl H30TepMHHeCKMe flBSI nepGB03KH MO/10KB 
PeMOHTHbie M BdepcKH e  Ha üh gbm okohgchom  xofly 
rp y 30BblG aBTOMOÖHnn C OnpOKMAblBaiOIAMMCJI Ky30B0 M 
B g3A 6xoau Ha 8 m gct
ABTOCpyproHbi rp y 3onoAbGMHOCTbio 850— 1000 Kr
5-TOHHbIG npHAGnbl C OnpOKHAblBaiOIAHMCH Ky3OB0M 
rlpMAGnHblG AHCTGpHbl GMKOCTblO 1800— 3600 II 
3-TOHHblG aBTOnpHAGIlbl

B b i r o f l H b i e  y c n  o b m s  n o c r a B K M  

M A LU M H O SK C n O P T  

B y x a p e c T  —  P y M b iH M S  

6 - p  M a r e p y  7 , T e n .  1 4 - 9 4 - 3 0  T e n e T a n n  2 1 6 , n .  a . 1 1 3  

T e n e r p .  a A p e c  M A L U 3 K C n O P T  —  B y K y p e i U T b

3 a  cnpaBKaMH h npocneKTaMH o 6 pamaMTecb k cTGHAy n p efl- 
npHBTHn M A U JH H 0 3 K C n O P T  Ha BbicraBKe bkohommkh CoAManw- 
CTHHGCKOH PGCnySnHKH PyMblHMM, KOTOpaD 6 yAeT npOBGAGHa 
b M ock b g  4— 17 Man 1966 r. b napKG CoKOUbHHKM, hiik b T opr- 
npeACTBo CoiAnanMCTHwecKOH P ecn y 6 /1MKH PyMbiHHH, yn. M o c -  
(pHnbMOBCKan, 40 —  MocKBa.

MASINEXPORT
F O R E I G N  T R A D E  S T A T E  C O M  P A  N V  B U C H A  R E S T - R U M A N I A

y e a o i c a e M b iü  T o e a p u u / I

l l p o A o n x a e T C f i  n o f l n n c K a  H a  x y p H a n

«ABTOMOBHflbHAfl nPOMblLiUlEHHOCTb»

ho  1966 r.

r io A n n c K a  n p M H M M a e T c a  6 e 3 o r p a H H H e H H a  b n y H K T a x  n o A n n c K H  « C o ( 0 3 n e H a T M » , b 

n o M T a M T a x , r o p o A C K H x ,  p a P io H H b ix  y 3 n a x  m O T A e n e H n a x  C B a 3 M. H a  O T A e n b H b ie  H O M e -  

p a  J K y p H a n o B  n o A n H C K a  r ip u H M M a e T c a  H e  n o 3 A H e e  1 M u c n a  n p e A n o A r iM C H o r o  M e c a u a .  

M y p n a n  m o o k h o  n p u o ö p e c r u  TOJibKO n o  n o d n u c K e !
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M O C K O B C K H H  A B T O M O B M A b H O - f l O P O X H b l f l  M H C T M T Y I  

O  B  1  51 B  A  51 E  T

n p w e M  CTyA&HTOB Ha 1-h  K y p c  AHeBHbix, B e > iep H e ro  h  3 ao« iH oro  cpaKynbTeTOB
n o  cneAM anbHO CTJiM :

« Ä B T O M o 6 H n b H b ie  A o p o r n »

«M oCTbl M TOHHenM»

«C T p oM T e n b C T B o  a a p o A p o M O B »

«Ä BTO M o6H JlbH b lH  TpaHCnO pT»

(t exHH^ecKan 3Hcn/iyaTauna BBTOMo6nneü, pe/*OHT aBTOMOÖmieM, opraHM3aumi 
aBTOMoöwabHbix nepeB030K, opraHH3aUMB u öeaonacHOCTb ABHweHnsi, u ccn e -  
flOBanne m McnbiTaHMe aBTOMO&M/ien, MccjieflOBaHne m McnbiTaHMe aBTOMo6njib- 

Hbix ABwraTeneM, aneKTpooöopyAOBaHwe)

« C T p o H T e n b H b ie  m AopoH CH bie  MauiHHbi m o 6 o p y A O B 3 H n e »

« Ä B T O M aT K 3 aA H n  h K O M n n e x cH a ji M exaHH3ai^H ji C T p o w ie n b C T B a »

( T o n b K O  Ha A neBH b ix  h B e n e p H e M  tp a K y n b T e ia x )

«T H A p on H e B M aT M K a  h  r u A p o n p M B O A »
(T o n b K o  Ha A neBH b ix  h  B e n e p H e M  cp a xy /ib T e ia x )

« T p a H cn o p T H b ie  ycTaHO BKH »
(T o n b K o  Ha AHeBH bix cpaKynbTeTax]

3  a  s  b  n  e  h  h  9  n p H H H M a i O T :

A n e B H b ie  cpaKynbTeTbi —  c 20  h io h i i  n o  31 H ionsi;

B e n e pH H H  (p a K y n b ie T  —  c 20  h io h b  n o  25 a B r y c ia .

3aoH H b iH  (p a K y n b ie T  —  c  20  a n p e n s i n o  25 a ß ry cT a ;

3 a » B n e H H n  o  n p n e M e  noAaiOTCSi Ha h m d  p e K T o p a  HHCTHTyTa c  y x a 3 a -  
H H eM  (p axyn b T e T a  h H 36paH H O H  cne ijH ajibH ocT H . K  3anB ne H H io  n p n n a ra iO T -  
c n  A o x y M e H T b i b cooTBeTCTBHH  c n p a B H iia M H  n p n e M a .

BcT ynH TenbH b ie  3K3aM eH b i n p o B O A m c s i:

A n e B H b ie  cpaKynbTeTU  c  1 n o  20  a B ry c ra ;

Be ne pH M H  cpaKynbTeT c 11 a B rycT a  n o  10 ceH Tn 6p si;

3aoH H b iH  CpaKynbTeT c 15 M a n  n o  10 c e H T n 6 p ji;

A o x y M e H T b i H anpaBJinTb n o  a A p e c y :

MocKBa, A -319, JleHHHrpaACKKH npocneKT, 64. ITpHeMHan komhccmü.

TenetpoHbi: A A  5-03-41, A A  5-03-15.
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U,eHa 40 Kon. H h a c k c  70003

TI H eBM OTM HeCKM M
i'

M 3 M e p M T e A t > H b i M  n p n ö o p  

B b IC O K O rO  A O B A e H M S I  

A E R O P A N  B O

B cer^a  npn MaccoBOM Kom po/ie o6 pa6 a- 
(

T b l B a e M b l X  M3 A @ J 1MM W n p M  H 3 M e p M T e / l b H b 1X

onepanwjix Ha mriHC^OBajibHbix CTaHKax b

OCHOBHOM npHMSHfllOTCfl DHeBMaTMMGCKMe 
TOMHbie H3Mepme/ibHbie npn6opbi.

AEROPAN BO flsnBeTCB oahhm  h3 Ba- 
pnaHTOB n p n 6 op e  AEROPAN m öjiaroAap* 
npHHBTOM 0 p p M e  KOpnyca ocoSeHHO n p n ro- 
flen  Ana MHorono3MunoHHbix n3MepeHMM. H o- 
BTOMy m u npeflnaraeM  BaM u,enyvo cepnvo 
HeflOpornx npn6opOB, «oT opbie  n03B0JisiT 
3KOHOMHO npOBOflMTb pa3HDo6pa3Hbie H3Me- 
PMTeJlbHbie paÖOTbl.

AEROPAN BO npHMeHaeTca to /ib k o  BMe- 
CTe c n p n 6 opoM  AEROCON m nHeBMaTMMe- 
CKHM Te/ieMeTPHMeCKHM AdTMMKOM.

Tp e6yM T e  n o A p o Ö H U M  HH<t>opMai4HOHHbiH M a ie p n a n  

3 K c n o p T e p :  

Deutsche Export — und 
Feinmechanik -  Optik mbH 
102 Berlin 2, Schicklerstr. 7.

Importgesellschaft

TepM aHCKan f l e M o ’ipaTKM ecKan  P e c n ySn M K a
^ 'j^ e in m e c h a n iU -  Q p U U ^  M . B . H .
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