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CTCIHACipTM3CII4MSI QBTOTpaKTOpHOrO 3neKTp006opyAO BQ H M q

B OBIH.EM n p o u e c c e  npoH3BOACXBa aBTOMOÖHJiefl h Tp aK T op oB  
B aacH oe M ecT o  3aH H M aeT npoH3BOACTBo sA eK x p o o ö o p yA O B a -  

h h h . Ä o  12— 1 5 %  ceßecTOHMOCTH coB p eM eH H oro  aBTO M oßH jia npH- 
x o a h x c h  Ha H 3Äe;iH a S A eK T p ooöop yA O B a iiH H .

3a ro A b i AeBH Xoft nnxH AexK H  o6x>eM npoH3BOACXBa a ß x o xp a K - 
T o p H o ro  aJ ieK T p ooöop yA O B aH H a  B 0 3 p acT eT  Ha 90%.

Pa3BHTHe noAOxpacAH no BwnycKy 3JieKTpoo6opyAOBaHHa Ha- 
paay c KOAHHecTBCHHUMH noKa3aTejiaMH xapaKTepH3yeica noßbi- 
meHHeM KaaecTBa BunycKaeMoft npoAyKHHH, ocb ob h h b m  Bunycna 
h ob m x , HporpeccHBHux ee b h a o b , CHHiKeHHeM 3axpaT Ha BbinycK; 
47 H3A6AHHM aBxoxpaKxopHoro 3JieKxpoo6opyAOBaHHa npHCBoen 
TocyflapcxBeHHUH 3Han KaaecxBa.

3HaanxejibHbix ycn exoß  b  yjiyMuieHHH KaaecxBa npoAVKHHH a o - 
ÖHAHCb XepCOHCKHH 3JieKXpOMailIHKOCXpOHTejIbHbIH 3aBOÄ, M o c- 
k o b c k h h  h  KyHöbiiueBCKHH 3aBOAu aBxoxpaKxopH oro SJieKXpO- 
ooopyAOßaHHa h  A P yrn e  npeAnpnaxHa.

P a ö o x a  no y jiyam eH H io KaaecxBa npoAyKHHH, c o 3 A 3 h h io  h o c -  
BOeHHEO HOBOH XeXHHKH, nOBblHieHHEO 9(p(peKXHBH0CXH npOH3- 
BOACXBa BeAexca Ha ocuoß e peaAH3aHHH xpeöoBaHHii nocxaHOB- 
AeHHa U K  KI1CC h CoB exa M h h h c x p o b  CCCP «O  noBbimeHHH 
poAH cxanAapxoB  b yAynmeHHH KaaecxBa BbinycKaeMOH npoAyK- 
HHH».

C x a H A ap xH 3 a iiH a  c x a a a  aKXHBHbiM cpeACXBOM xexH H aecK o fl n o - 
AHXHKH B nOAOXpaCAH.

K  50-jiexHeMy roÖHAeio co B ex cK o ft  cxaH AapxH 3a iiH H  c jio jK H J iacb  
3 H aaH xe jibH aa  H opM axH B H O -xexH H aecK aa  öa3a_ n p0H 3B 0A cxB a a ß xo - 
x p a n x o p H o ro  3A eK xp ooöop yA O B aH H H . P a3 B H xn e  cxaH AapxH 3auH H  
x ecH o  CBa3aHO c  o ö ih h m  cxaHOBAeHneM  h pa3BHXHeM oxeaecxB eH - 
H o ro  npoH3BOÄCXBa a B x o x p a K x o p H o ro  3 A eK xpooöopyA O B aH H H .

Haaaao M a c c o B o ro  npoH3BOACXBa oxen ecxß eH H b ix  aBxoM OÖHneft, 
cxaHOBJieitHe cneH H aAH 3H poBaH H bix npeAnpHHXHH a B x ox p a K x op H o ­
r o  s jieK xp o o öo p yA O B aH H H  (M o cK O B C K o ro  3 aB 0 A a  a B x o x p a K x o p ­
H o ro  aA C K xpooßop yA O B aH H H ; 3 aB 0 A a  a B x o x p a K x o p H o ä  o cB exn - 
x e jib H o ö  ap .v iaxypb i «K p a c H b iä  O K T H Ö p b », r. K u pY K aa ; 3aBOAa 
«A B T o n p n ö o p » ,  r . BnaA H M H p h A p . )  o3H 3M eH 0BaA0 h poacAeH H e 
x exH H a ec K o ro  3aK O H O A axe jib cxßa : b  t o a h  n ep ß b ix  n ax H a ex oK  p o -  
ä h a h c b  n epB b ie  o 6 m ec o io 3 H b ie  h BeAOMCXBeHHbie cxaH A ap xb i, y c x a -  
H aBAHBarouiHe TpeÖOBaHHH k  sA eK T p ooöop yA O B a H H io . O A H a x o  
h h ca o  xaK H x  AO KyM eH xoB , A eftcxB O B aB u in x  ä o  B eAH K oft O x e a e e x -  
BeHHOH BOHHbi, ö h a o  HeBejiHKO, xaK  KaK  3H aaH xeAbH aa a a exb  
3JieKXpOo6opyAOBaHHH npOH3BOAHAaCb n o  JIHneH3HaM HHOCTpaH- 
H blX  $ H p M , a X a K * e  B CBH3H C HeÖOAbIHHM KOAHHOCTBOM H3Ae- 
a h h  3A eK xp oo6 op yA O B aH H H , npHM eHaeM biM  Ha B u n ycK aeM o ft 
b x o  BpeMH a B x o x p a K x o p H o il xexH H K e.

rioCJieB  OeHlIMH nepH O A C03AaHHH H nOCXaHOBKH Ha npoH 3- 
BOACXBO HOBblX MOACAeÖ aBTOMOÖHAeft, HOBblX H3AejIHH 3AeKTpO- 
oöopyA O ßaH H H  x a p a K x e p n 3 ye x c H  3H anH xeAbH oil aKXHBH3auHeft 
p a ß o x  n o  cxaH AapxH 3anH H . Ä o  1960 r . 1 6 h j io  p a 3 p a6 oxaH O  h  b b 3- 
AßHO b  A e flcxB H e  o k o a o  40 ro cy A a p c x ß eH H b ix  cxa H A a p xoB  h  c x - 
p a c .ieB b ix  H op M an eü  Ha H3AeJiHH sn eK xp ooöop yA O B aH H H .

KaHfl. 3KOH. HayK M. r. EA P A H H H K , E. E. E A f lO

H H H  a B T o n p H 6 o p o s

3HanHxeAbHoe H apau iH BaH H e M o n iH o cx eö  no Bbinycny aßxoMOÖH- 
jieft b BocbM on  nnxH A exK e 03HaM eHOBano AanbHeHiHHH s x a n  p a 3 - 
bhxhh  p a ö o x  no cxaHAapxH3au,HH a B x o x p a K x o p H o ro  3 A eK x p o o 6 o - 
pyAonaH H H .

K  1970 r. o 6m ee hhcao ro cy A a p c xß eH H b ix  cxaHAapxoB h o x p a c -  
A e B u x  H opM anen  A oexn rA O  60.

ripHHHHnHaAbHoe 3HaneHHe a a h  p 33bhxhh  h coBepuieHcxBOBa- 
hhh  pa öox  no cxaHAapxH3au,HH aBxoxpaKxopHoro 3AeK xpoo6opy-
ÄOBaHHH, K3K H AAH BCefi aBXOMOÖHAbHOH HpOMblUIAeHHOCXH, HMe-
ao  nocxaH O BAeH H e L1.K K Ü C C  h C o B e x a  M h h hcx po b  C C C P  
« O  noBbiuieHHH p o a h  cxa H A a p xoB  b yAynu jeH H H  K an eexB a  Bb iny- 
CK aeM oii n p oA yK H H H », a x a n iK e  npH H nxbie XXIV cx>e3AOM KÜCC 
pem eHHH O p33BHXHH aBXOMOÖHAbHOH npOMHUIAeHHOCXH.

K  HanaAy 1975 r. xpeöoBaiiHH k  aBxoxpaKxopHOMy 3ACKxpo- 
oöopyAOBanHio ycxaHaBAHBaAHcb b 92 cxaH Aapxax (35  ro cy - 
AapcxBCHHbix H 57 oxpacA eßb ix ). OAHOBpeMeHHo CBHUie neM 
700 XeXHHHeCKHX yCAOBHH COAep>KaX XpeÖOBaHHH K KOHKpeXHbIM 
H3ACAHHM 3AeKXp006opyAOBaHHH.

Ocil03HbIMH HeAHMH H 3aAaHaM H cxaH AapxH 3a iiH H  B OÖAaCXH 
a B x o x p a K x o p H o ro  3AeK xpoo6 op yA O B aH H H  hbahioxch:

1. rioBbimeHHe KanecxBa h3ä c a h h  aBxoxpaKxopH oro SAeKxpo- 
OÖOpyA'OBaHHH —  KOMnAeKXyEOUlHX H3AeAHH aBXOMOÖHAeH H XpdK- 
xopoB kük nacxb oöu ieft paßoxbi no KOMnAeKCHofl cxaHAapxH3aiiHH 
3X0H Ba/KHeftmeH Hap0AH0X03HHCXBeHH0H npoAyKHHH.

2. IloBbiüieHHe 3(j)(J)eKXHBHOcxH npoH3BOACXBa nyxeM cnenHaAH- 
33HHH npoH3BOACXBa Ha 6a3e yHH^HKauHH, a xaKJKe nyxeM co- 
BepuieHcrBOBaHHH ynpaBAeHHH npoH3BOACXBOM Ha 6a3e BHeApe- 
HHH eAHHMX CHCXeM ÄOKyMeHXaUHH, KAaCCH(J)HKaHHH H KOAHpOBa- 
HHH, yCXaHOBAeHHH eAHHblX nOHHXHH H XepMHHOB.

IlAaHOM rocyAapcxfleH H ofi cxaHAapxH3auHH BaYKHeftuiHx b h ao b  
npoAyKHHH Ha 1971— 1975 rr., HBAHiouierocH cocxaBHoft nacxbio 
nnaHa pa3BHXHH HapoAHoro xo3flftcxBa Ha AeBHxyio nnxHAexKy, 
npeAyCMOXpeHbl 33Ä3HHH no nOBblHieHHEO XeXHHHeCKOrO ypOBHH 
h Kaaecxaa aBXOMOÖHAeft h aBxonoe3AOB, a xaKJKe xpaKxopoß, 
B XOM HHCAe no nOBblineHHK) HX AOAXOBeHHOCXH, yAyHUieHHIO 3K0- 
HOMHHHOCXH nO paCXOAy XOnAHBa, CHHJKeHHKD 3axpax Ha XeXHH- 
necKoe oöcAyiKHBaHHe h peMOHX xexHHKH, noBbimeHHK) 6e3onac- 
hocxh ABHareHHH xpaHcnopxa, yAyHHieHHio ycAOBHH xpyA a  b o a h - 
xeAeö h ipaKxopH cxoß. B peuieHHe sx hx  3aAan bhochxch  b k a b a  
pa3pa6oxK oii coßpeMeHHbix nporpeccHBHbix cxaHAapxoB no aßxo- 
xpanxopHOMy 3AeKxpoo6opyAOBanHio. K  xaKHM cxaHAapxaM oxh o - 
chxch npe>KAe Bcero T O C T  3940— 71 «3AeKxpoo6opyAO BaH H e aB- 
xoxpaKxopHoe. O öu in e  xexHHHecKHe TpeÖOBaHHH».

AH aAH 3 x p eö oB aH tiii cT a H A a p xa , h x  cpaBH eH H e c  xpeöoßaH H H M H  
3apyÖe5KHbIX CTaHAapXOB H HOpMaXHBHO-XeXHHHeCKOH AOKy.MeH- 
xaHHH xaK H x 3apyöe>K H bix  (pnpM , KaK O H A T  h J ly K a c , noK a3b i- 
Ba iox , hxo xpeöoßaH H H  c x a H A a p ia  h 3xoahxch  Ha bh c o ko m  
yp oB H e.

TOCTom ycxaHOBACHbi: KOM nAenc xpeöoßaH H H , o n p e A e A H io m a x  
HaACYKHOCXb H3AeAHH aBXOXpaKXOpHOrO 3AeKXp00Ö 0pyA0BaH H J!
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r.
b 3KcnjiyaTau,HH, a T a x ix e  xAHMaTHHecxne TpeÖOBaHHH (npeAy- 
CMOTpeHO HcnojiHeHHe ä jih  yM epeHHoro, xoAOAHoro h TponH- 
a ecx o ro  KJiH M aia), TpeöyeM aa  paßoTocnocoÖHOCTb H3abahö npn 
paciunpeH H ux n p eA eaax  p a ö o iH x  TeM nepaTyp ( o t  70 a o  — 40°C), 
MaKCHMajlbHOH BJiaHCHOCTH 98% H MHHHMajlbHOM aTMOCIpepHOM 
AaBJieHHH 460 m m , h t o  npH3B8Ho oßecneHHTb 3KcnjiyaTaiiH io Tex- 
HHKH B yCAOBHHX BUCOKOfOpbH. B CT3HAapTe COAepHiaTCH TpeÖO­
BaHHH no 3amHTe o t  npoHHXHOBeHHH nocTopoH nnx Teji n b o ä u , 
noBbiuieHHue A on ycxa eM u e npeBuuieHHH TeMnepaTypbi 3AexrpH- 
necKHx MauiHH.

Pi3Ae.'i:iH  a jieK T p ooC op yA O B aH H a  a o a k h u  BU Aep>xH BaTb 6e3 
n o B p e *A e H H B  n n oA O M ox  3HaHHTejibHbie BH Ö pau noH H u e h y a a p -  
H u e  H arpy3K H . T a x ,  H anpH M ep, p erA aM eH ra p oß a H O , h t o  H3AeAHn, 
ycTaH aB A H B aeM b ie  Ha A B H raT eA e , a o a j k h u  BUAep>XHBaTb BHÖpa- 
UHOHHue H arpy3X H  c  y cxo p eH H eM  10 g  b  Ten e iiH e  8 h , b  t o  BpeMH 
x a x  ABHcrBOBaBuiHH a o  n o c A e A H e ro  BpeM eHH TOCT n p eA ycM A T - 
pH B aeT  BH Ö paunoH H bie H arpy3X H  c yc xo p eH H eM  3,5 g  b  Ten eiiH e 
4 H. yA ap on p oH H O C T b  ycTaH O BAeH a b n p e A e A a x  10— 15 g  n p n  n p o -  
AO AKH reAbH O C TH  HCnblTaHHH 10 000 yA apO B . f l o  BBeAeHHH 
TOCT 3940— 71 n ox a 3 a T eA H  yA a p o n p o H H O cra  B o o ö m e  n e  h o p m h -
pOBaAHCb.

n o B H lu e H b l TpeÖOBaHHH K  SAeXTpHHeCXOfi npOHHOCTH {J30AHUHH 
H3AeAHH SAeXTpO O ßopyAO BaH H H , BBeAeHbl TpeÖOBaHHH n o  M exaH H - 
HecxoH npoH H ocTH  BbiBOAOB. C ra H A a p T  T p e ö y e T  oöecneH H ß aTb  
3ain,HTy H3ÄCAHH OT XOpp03HH AaXOXpaCOHHbIMH, XHMHHeCXHMH, 
raAbBaHHHCCXHMH nOXpUTHHMH HAH HX COHeT3HHHMH, yCTaHaB- 
AHB36T 0 6 u tn e  TpeÖOBaHHH X nOXpblTHHM.

IlpH H UH nH aAbH biM  h b a h c t c h  TpeöoßaHHe TOCTa, HTOÖbl oöec- 
neHHB3ACH cp o x  CAyjKÖbl H3AeAHH, paBHblH CpOXy CAyiKÖbl M a-
iu h h , na xoTopue o h h  ycTaHaBAHBaiOTCH. Apyrne cpoxn ycia-
HaBAHBaiOTCH TOAbXO B CAyH ae TeXHHHeCXOH HAH 3XOHOMHHeCXOH 
u eA ecooöpa3H O C TH .

B TOCT 3940— 71 yH T eH u  n p o rp e c c H B H u e  h o p m h  h  TpeÖOBa­
HHH pexoM eH Aau,H H  C3B, M e jx A y H a p o A H o fl  opraH H 3auH H  no 
CT3HAapTH3aUHH (H C O ), M ejK AyH apO Ä H O H  3AeXTp0TeXHHHeCX0H 

xoMHCCiiH ( M 3 K ) .

n p eA np H H TH H , B b in ycxa rom H e a ß T o rp a x T o p H o e  S A e x T p o o ö o p y -  
AOBaHHe, coB M ecTH o c H H H  a B T o n p n ö o p o B  o cym ecTB H A H  b  ab* 
BHTOH nH THAeTXe 3H3HHTeAbHbie OpraHH3aiI.HOHHUe, TeXHOAOTH- 
H ecxn e  h  xoH C TpyxTH B H H e M eponpHHTHH, oöecneH H B u iH e CBoeBpe- 
M eH H oe BH eApeH H e TOCTa h  coÖ A ioACH H e e r o  TpeÖOBaHHH b  n p o -  
H 3B O Acrae.

B A on oA H eH H e x STOMy ocH O B on oA a ra xH u eM y rocyA apcTB eH H O - 
M y C T a H A a p ry  b  1972— 1973 r r .  p a 3 p a ö o T a H u  h  BBeAeHbl b  A e ftcT - 
BHe o r p a c A e B u e  c ra H A a p T U , x o T o p u e  ycTaH aB A H B a ioT  oöm ,ne 
T exH H H ecxn e TpeÖOBaHHH x aBTO TpaxTO pH O M y a A e x T p o o ö o p y A O s a -  
HHK), IlOCTaBAHeMOMy B paHOHbl C TpOnHHeCXHM H XOAOAHblM XAH- 

MaTOM.

OAUOBpeM eHHO co CTaH AapTH 3auH eH  o ö m n x  TpeÖOBaHHH x 3 A ex - 
T p o o öo p yA O B aH H io  n p o A e A a H a  ö o A b m a a  p a ö o T a  no cT a H A a p ra 3 a - 
UHH TpeÖOBaHHH X O TAeAbHUM  HaHÖOAee BajKH UM  H3AeAHHM 
c o ß p eM eH H o ro  a B T o T p a x T o p H o ro  3 A exT p ooöop yÄ O B aH H H .

H 3 B e c T iiu  ö oA b u iH e  n p eH M ym ecT B a  re H e p a T o p o B  n ep eM eH H oro  
T o x a  x a x  h c t o h h h x o b  cH aö ixeH H H  s A e x T p o s H e p ra e ft  aBTOM OöHAeß, 
TpaXTOpOB, CeAbCK0XO3HHCTBeHHblX MaUlHH, MOTOUHXAOB H BeAO“ 
CHneAOB. O h h  ö o n e e  H a A e * H u  b  p a ö o T e ,  M a A o ra öa p H T H u , h m c io t  
Bb ic o x n e  n ox a 3 a T eA H  y A e A b H o ii m o iu h o c t h . CTaHAapTH3au,HH T p e ­
ÖOBaHHH x  re H ep a T o p a M  n ep eM e H H oro  T o x a  ö u A a  H an aTa  b  60 -x  
r o A a x ,  h t o  cnocoÖ C TBO B aAo u in p o x o M y  BH eApeH H io s t h x  re H ep a -
TOpOB.

n p o rp e c c H B H b ie  TpeÖOBaHHH yc raH O B A eH u  O TpacA eB U M  craH Aap- 
t o m  Ha re H e p a T o p u  n ep eM e H H oro  T o x a  r a n a  T-250H1 a a h  aBTO- 
MOÖHAeä. ü o  C T aH A apTy p e c y p c  r e H e p a ra p a  a o  n e p B o ro  x a n n -  
T a A b n o ro  peM OHTa —  He M eH ee 250 t u c . x m  n p o ö e r a  3 b t o m o ö h - 
Aeä. T e n c p a T o p y  T-250H n p n c B o eH  ro c y A a p c ra e H H U H  3Hax x a -  
n e c ra a .

Bunycx CTapiepoB c HOMHHaAbHOH M om H ocT b io  o t  0,55 a o  
16 a . c. a a h  oöecneneHHH HaAeixHoro nycxa aBTOTpaxropHux 
ABHraTeAeii npeAycMOTpeH TOCT 9944— 70.

B AeaHTOH nH TH AeTxe n p oß eA eH U  Ba>XHue p a ö o r a  n o  CTaH Aap- 
TH3aHHH npHÖOpOB CHCTeMU 33}KHraHHH, B TOM HHCAe pa3paÖ 0T -
xa, yT B ep jK A eH H e h BH eApeH H e TOCT 3941— 73 « M a r a e T o  aBTO- 
T p a x T o p H u e  ä a h  A B H raT eA e ii B H yTpeH H ero  c rop a H H H ». C T aH A a p T  
p e rA a M eH T n p yeT  B u n y c x  pa3A H H H u x r a n o B  M araeT O , npHM eHHe- 
m u x  Ha n y c x o ß b ix  T p a x T o p H u x  h CTanHOHapHbix M aA O A H Tpa jxH u x  
x a p ö io p a T o p H u x  A ß H raT eA H x, A ßH raTeA H X  c n o p ra B H u x  m o to h h x -  
a o b , i ip e A n y c x o B b ix  n o A o rp e B a T e A H x . Y c T a n o B A e H u  o cu oB H u e  
n a p a M e T p u  a a h  oöecn eqeH H H  ö e c n e p e ö o H t io ro  H cxpooöpa30B aH H H  
M a ra e r o .  Ilp e Ä y c M O T p e H o  cn iiiKCH H e M a c c u  o ä h o -  h A ß yxu H - 
a h h ä P o b u x  M arn eTO  c 6,5 x r  (n o  A e ftc ra o B a B m e M y  p a H ee  TOCTy) 
Ao 4,5 xr.

C T a H A a p T  T p e ö y e T  npoßeA eH H H  cT e iiA O B u x  H cnuTaHHH M arn e- 

TO, BO BpeM H XOTOpuX yCTHHaBAHBaiOT ÖeCnepeÖOHHOCTb HCKpO-

oöpa30BaHHH, npoBepnioT ycTpoftcTBa BuxAroxeHHH 3axHraHHH, 
H3MepH10T MaXCHMaAbHUH yTOA H3MeHeHHH MOMeHTa Hcxpooöpa- 
30B3HHH, ycTaHaBAHBaioT xapaxTepHcraxy aBTOMaTa onepeixeHHH 
3aixHraHHH, npoBepaiOT aBTOMaraiecxoe AeäCTBue nycxoßoro 
ycxopHTeAH h t .  A- Taxne HcnuTaHHH 3apyöejKHUMH CTaHAap- 
t3m h He upeAycMOTpeHu.

KoMnAexc noBbimeHHux TexHHnecxHx TpeÖOBaHHH h ycoßep- 
UieHCTBJBaHHblX MeTOÄOB HCnblTaHHH, 3aAO*eHHUH b TO C Te, 
C03A3A HOp.MaTHBHO-TeXHHHecXyiO OCHOBy ÄAH BunyCXa AOArO- 
BeHHux b sxctiAyaTaHHH MarHera c b u co xoh  cTenenbx) öe30Txa3- 
HOCTH.

Ka'iecruo HcxpoBux cBeneß 3a5KHraHHH HMeeT öoAbinoe 3Ha>ie- 
HHe ä a h  pemeHHH 3aAaH noßumeHHH toh a h b h o h  3xohom hhhocth, 
npHCnOCOÖAeHHOCTH aBTOMOÖHAbHOH TeXHHXH X SXCnAyaTailHH 
b paaAHHHux xAHMaTHHecxHx ycAOBHHX. PaöoTa CBeneft Tax:<xe 
BAHHeT Ha napaMeTpu, onpeAeAHiomHe CHHixeHHe to x ch ih o c th  
OTpaöoTaBuinx ra30B aBTOMOÖHAbHux ABHraTeAefl. B cbh3H 
C 3THM BO Bcex CTpaiiaX C P33BHTUM aBTOMOÖHAeCTpoeHHeM 31ia- 
HHTeAbHOe BHHMatlHe yAeAHeTCH BOnpOCaM CT3HAapTH3aUHH Tpe- 
öoßaHHH k  CBeaaM 3a>KiiraHiiH.

B 1974 r. ö u a  nepecMOTpeH T O C T  2043— 54 h c 1 hioah 
1975 r. BBeACH b AencTBHe T O C T  2043— 74 «C ß e iH  3a>KHraHHH 
HcxpoBbie». B  CTaHAapT BKAioneHU HOBue TexHHHecxHe TpeÖOBa­
HHH, UeAb XOTOpblX OÖeCneiHTb MaKCHMaAbHytO BepOHTHOCTb 
öe30Txa3H0H p a ö o r a  CBeneft Ha ABHraTeAHX BHyTpeHHero c ro p a ­
HHH. KpoMe Toro , CTaHAapT C 0A ep »H T  p h a  xaAHAbHux 'inceA 
äah  npaßHAbHoro noAöopA  CBeneft no  TenAOBOH xapaxTepn craxe 
ABHraTeAH BHyTpeHHero cropaHHH.

B  uacTOHiuee BpeMH b rocyAapcTBeHHux CTaHAaprax coAep- 
>KaTCH npaXTHHeCXH BCe OCHOBHUe TpeÖOBaHHH X CBeTOTeXHH- 
necxoH annapaType ocBemeHHH h CHrHaAH3aii,HH aBTOMOÖHAeft, 
b 3HaHHTCAbHOH CTeneHH onpeAeAHRjuieft öe3onacHOCTb a b h « « -  
HHH. ycTaHOBAeHu: paenOAOJXeHHe, UBeT H BHÄHMOCTb BHelHHHX 
cßeTOBux npHöopoB, hopm u hx  cßeTOBux h uBeTOBux xapaxTe- 
pncTHX (T O C T  8769— 75 h T O C T  10984— 74), (popMU, pa3Mepu,
CBeTOTeXHHHeCKHe XapaXTepHCTHXH H MeTOAU HCnblTaHHH rOAOB- 
h u x  4)aP H CBeTOB03BpamaTeAeö (T O C T u , yraepiXAeHHue 
b 1975 r . ) ,  TexHHHecxne TpeÖOBaHHH x  BHeuiHHM (JioHapHM rpy30- 
b u x  aBTOMoöHAefl (T O C T  6964— 72) h t .  a-

C  pa3paöoTKoft h yTBepjKAeHHeM xoM nAexca  rocyAapcTBeHHux 
CTaHAapTOB öu A a  npoAeAaHa öoA bm aa p aöoT a  no BBeAeiiHio 
b oTeneCTBeHHyio HopMaTHBHO-TexHHaecxyio AOxyMeHTauHio oc- 
h o b h u x  M esxAyHapoAHux npeAnHcaHHH b oÖ Aacra aBTOMOÖHAb- 
hoh CBeTorexHHXH —  npaBHA EBponeflcxoH  SxoHOMHHecxofl Ko- 
MHCCHH (E 3 K )  O O H . BunOAHeHHe TpeÖOBaHHH 3THX CTaHAapTOB 
no3BOAHT yAyniuHTb ycAOBHH ABHJxeHHH aBTOTpaHcnopTa IipH 
yxyAiueH .ioH  b h a h m o c t h , orpaiiHHHT ocAenAenne BOAHTeaeH 
BCTpeiHoro TpaHcnopTa, yAymuHT HHipopMaHHio yiacTHHXOB a b h - 
KeHHH o MaHeBpnpoBaHHH TpaHcnopTa.

nporpeccH B H u e TpeÖOBaHHH, cooraeTCTByiom He TpeÖOBaHHHm 
AynuiHx 3apyöe>xH ux CTaHAapTOB, npeAycMOTpeHu T a x * e  
b T O C T a x  Ha SAexTpHHecxne h nHeBM3THliecxHe cTexAooiH crH - 
TeAH. C raH A apTu  TpeöyioT  oöecneneHHH yAOBAeTBopHTeAbHOH 
OHHCTXH npH BblCQXHX CXOpOCTHX ABHJXeHHH, Öe30TXa3HOH paÖO- 
t u  npn 3HaHHTeAbHux xoAeöaHHHX TeM nepaTyp, oöecneneHHH 
B bicoxoro p ecypca  CTexAOOHHCTHTeAeft. npeAycM OTpeH xoM nAexc 
CTeHÄOBUX HcnuTaHHH AAH BCeCTopOHHeft npOBepXH CTeXAOOHHC- 
THTeAeH.

H a  noBumeHHe öe3onacHocTH ABHixeHHH, a Taxixe HaAeJXHOcra 
aBTOMoöHAefl h TpaxiopoB HanpaBAeHu paöoTU no CT3HAapTH3a- 
HHH X0HTp0AbH0-H3MepHieAbHux npHÖopoB. 3axoHHeHa pa3pa- 
öoTxa a  BBeAeH b AeHcrane CTaHAapT Ha aBTOMoöHAbHue Taxo- 
MeTpu, b 1975 r. öyaeT 3axoHneH nepecMOTp ACHCTByiomHx rocy- 
AapcTBaiiHux CTaHAapTOB Ha cnHAOMerpu, MaHOMeTpu h yxa3a- 
TeAH AaßAenHH, aMnepMeipu.

BaixHUM  pe3epBOM noBumeHHa s ^ ^ b kthbh o cth  npoH3BOACTBa 
H 3XCnjiyaTaUHH aBTOTpaXTOpHOH TeXHHXH HBAHeTCH yHHtpHKaUHH 
H3AeAHH ÜBTOTpaXTOpHOrO SAeXTpOOÖOpyAOBaHHH. npeHM ym ecTBa 
yHH(J)HXaUHH OCOÖeHHO OHeBHÄHU B COBpeMeHHblX ycAOBHHX, xor- 
Aa npHMeHeHHe H3AeAHft SAexTpooöopyAOBaHHH Ha 3Bto m o ö h ah x  
3HaHHTeAbHO yßeAHHHAOCb (Ha aBTOMOÖHAflx K a M A 3 , HanpHMep, 
e ro  b 6 pa3 öoAbiue, neM Ha nepß u x  oTenecTBeHHUx 3bto m o ö h - 
a h x )  h HMeeTCH öoAbm aa HOMeHXAaTypa H3AeAHH SA exTpooöopy- 
Ä0B3HHH, npHMeHfleMUX Ha p33HbIX 3BT0M0ÖHAHX H TpaXTOpaX.

P a ö o ra  no yHHiJiHxaHHH h3a c a h h  SAexTpooöopyAOBaHHH orpa- 
>xeHa b xoM nAexce HopMaraBHO-TexHHHecxoft AoxyMeHTauHH, x ya a  
b x o ä h t  rocyAapcTBeHHbie h OTpacAeBbie CTaHaapTbi, OTpacAeaaa 
pyxoBOAHtnaH AoxyMeHTauHH: r a n a »  o c h o b h u x  h3a c a h h  saex-
TpOOÖOpyAOBaHHH, OrpailHHHTeAbHaH BeAOMOCTb H3AeAHH aBTO- 
TpaxTopnoro SAexTpooöopyAOBaHHH, pa3pemeHHbix x npHMeHeHHio 
npa hobom npoexrapoBaHHH, nAaH MeponpHHTHH no OTpacAeaoH 
yHH(J)HXanHH H3ÄCAHH aBToTpaxTopHoro 3ACXipooöopyA0BaHHH
Ha 1971— 1975 rr.

T ocyAapcTßeHHUMH h OTpacAeBUMH CTaHAapiaMH npeAycMOT- 
peHu ranopa3MepHue p h a u  reHepaTopoB nepeMeHHoro Toxa aah
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TpaKTopubix h KoM6aÖHOBHx Ä BH rateneö, cs eq eö  3a*H raH H fi, 
3ByKOBbIX CHrHHJIbHblX npHÖOpOB, H3TBHKOB yKa3aTCAeÖ TOn.'IMBa, 
MHorux H3flejiHH KOMMyTauHOHHOH H 3amHTHOH annapaTypu , KHO- 
noBHHX k nepeKHAHbix BbiKJHOTaTejieä, h o jk h u x  nepeKAioqaTeAeö 
cß e ia , sjieKTpoM arHHTHux pene, inTencenbHbix pa3beM0B h äp. 
CTaHAapTH30BaHH raöapHTHhie h npHcoeAHHHTenbHhie pa3Mepbi, 
OnpeAeJWKHUHe BO3MO>KH0CTb HX yHH(J)HUHpOBaHHOrO HCn0Jlb30Ba- 
HHH Ha 3BT0M0ÖHAHX H TpaKTOpaX no TaKHM H3AeAHHM, KaK aB- 
to m o 6hjibHbie h TpaKTopHbie reH epaTopu , MarHeTO ä ah  nycKOBbix 
h CTauHOHapHbix KapßiopaTopHbix ÄBHraTeÄeö, pacnpeAenm enH , 
K3TyUIKH H CBe’ lH 33/KHraHHH, CTapTepbl, SAeKTpOÄBHraTeAH, aB- 
TOMOÖHAbHbie, TpaKTopHbie h MOTOHHKJieTHbie (papu , nepeAHiie 
h 3aAHiie ifoH apn , cBeT0B03BpamaTeAH, pa3H ue h3ägahh KOMMy- 
TauHOHHoö h 3aurHTHOH annapaTypw  h ap.

B oA bu ioe 3HaneHHe ä a h  pa3BHTHH p a öoT  n o  yHHijiHKauHH HMeioT 
yTBepjKABHHbie b a b b h t o h  nHTHneTKe CTaHAapTbi Ha npHHuniiH- 
aabHbie cxeMbi cncTeM sneKTpooöopyAOBaiiHH aBTOMoÖHjieö, 
a T a K * e  Ha im eK epH u e coeAHHeHHH. llpo rp eccH B H u ö onbiT hx  
npHMeneHna HaKonnen Ha B oajkckom  aBT03aB0Ae h m . 50-neTHH 
C C C P  npn npoH3BOACTBe aBTOMOÖHAeö « }K H ry jiH ».

BHeApeHne b npoH3BOACTBO TpeöoBaHHH KOMnneKca HopMaraB- 
HO-TeXHHHeCKOH AOKyMeHTaHHH no BOnpOCaM yHHijiHKauHH AOALK- 
HO ÄBTb 3HaHHTejIbHbie nOAOJKHTeAbHUe pe3yAbTaTU. TaK , Ha OC- 
HOBHblX MaCCOBUX MOÄCAHX rpy30BbIX aBTOMOÖHAeö, BbinyCKae- 
m m x  b HacTOHmee BpeMH, M oryT öu Tb ycTaHOB.’ieHbi yuHcJuimipo- 
BaHHbie reH epaTopu  THna r250/r271, ciapT ep b i ÄByx THnoB —  
a a h  KapöiopaTopH bix ÄBHraTeÄeö h AH3eAeö, n sa  Tana yHrntmun- 
poßaHHbix pacnpeAeAH TeAeö 3a*HraHHH h eAHHaa KaTym na 3ajKH- 
raHHH —  ä a h  KapOiopaTopHbix Ä B H raTeÄ eö,'  eAHHbie roAOBHbie 
<j>apu, nepeAHHe h 3BAHHe (JjoHapn, 3ByK0Bbie cnrHaAbi A s y x  t h - 
noB, öa ao ß u e  m o a c a h  3AeKTpoÄBHraTeÄeö Tpex  ranoB  h t . ä - 

f la A b u eä m e e  pa3BHTHe p a öoT  no yHH(j)HKau,HH SAeKTpooöopy- 
AOBanHH, rA e  onpeAeAHKiuiee 3HaneHHe npHHaAAejKHT TexHHHecKO- 
My 3aKOri3A3TeAbCTBy. n03B0AHT AOBeCTH CpeAHHÖ ypoBeHb yHH- 
(pHKaunn n o  pa3AHHHbiM rpynnaM  H3a c a h ö  aBTOTpaKTopHOö Tex- 
h h kh  ä o  b h c o k h x  noKa3aTeAeö: 80— 95%.

CpeAH pa öoT  no CTaHAaptH3auHH, H anpaBAem iux Ha noBurne- 
HHe 3<}><t>eKTHBHOCTH npOH3BOACTBa, B H3CTH0CTH Ha COBepUieH- 
CTBoBaHiie e ro  ynpaBAeHHH, B a *H o e  MecTO 3aHHMaiOT KAaccn- 
(pHKaHHH H KOAHpOBaHHe npOAyKHHH aBTOTpaKTOpHOrO 3AeKTpO- 
oöopyAOsaHHH.

B ao b h to ö  nHTHAeTKe pa3paßoTaHa h yTBepjKAeHa qacTb oTpac- 
AeBoro pa3AeAa «0 6 m ec o io 3 H o ro  KAaccH(j)HKaTopa npoMbiuiAeii-
HOÖ H CeAbCK0X03HÖCTBeHH0Ö npOAyKHHH». H3AaHU TpH TOMa 
KAaccHijjHKaTopa aBTOTpaKTOpHOrO 3AeKTpoo6opyAOBaHHH, KyAa 
bo h ia h  HJAeAHH, BunycKaeM bie b HacTOHUtee BpeMH, a Taxare 
CHHTbie c np0H3B0ACTBa, ho  HaxoAHiii,HecH B 3KcnAyaTaitHH, —  
Bcero CBUUie 8000 H3AeAHÖ B pa3AHHHUX KAHMaTHHeCKHX HCnOA- 
HeHHHX.

B HacTOHLu.ee BpeMH H H H  aBTonpnöopoB ocym ecTBAneT k o a h - 
poBaHne OTAeAbHbix AeTaAeö H3AeAHÖ 3AeKTpoo6opyAOBaHHH. 3 a - 
KOAHpoBaHbi AeTaA ii reHepaTopoß, CTapTepoB, sAeKTpoABHraTeAeö, 
pacnpeAeAHTeAeö, peAe-peryAHTopoB , KaTym eK 33)KHraHHH h ä P- 

H apH A y c ycneuiHbiM pa3BHTHeM rocyAapcTBeHHOö h  oTpacae- 
BOÖ CTaHAapTH3aU,HH B OÖA3CTH aBTOTpaKTOpHOrO SAeKTpOOÖOpy- 
AOBaHHH B nOAOTpaCAH HaKOnAeH nOAOJKHTeAbHblÖ onbiT CTaHAap- 
TH33HHH Ha npeAHpHHTHHX. CTaHAapTH3aUHH Ha nepeAOBblX 
npeAnpHHTHHX oxBaTUBaeT Bce eraAHH npoH3BOACTBa npOAyKHHH, 
Bce ccpepbi AenTeAbHOCTH npeAnpHHTHH. TaK, pa3paöaTbiBaeTCH 
KOMnAeKc cTaHAapTOB no ynpaBAeHHio KanecTBOM npoAyKUHH Ha 
M o ckobckom  3aBOAe aBTOTpaKTOpHOrO 3AeKTpooöopyAOBaHHH, 
KaAynrcKOM 3aBOAe aBTOMOTOSAeKTpooöopyAOBaHHH h A p yrn x  
npeAnpHHTHHX, HcnoAb3yiomHx nporpeccHBHbiö onbiT nepeAOBbix 
npeAnpHHTHH aBTOMOÖKAeCTpOeHHHI M oCKOBCKOTO 3BT03aB0Aa 
h m . H . A . JlHxaneBa, flpocAaBCK oro oöbeAHHeHHH «ABTOAH3eAb» 
H AP.

KoMnAeKC H3 14 CTaHAapTOB npeAnpHHTHH, pa3pa6aTHBaeMbiö 
MoCKOBCKHM 33BOAOM aBTOTpaKTOpHOrO SAeKTpOOÖOpyAOBaHHH 
COBMeCTHO C BceCOK)3HbIM HayHHO-HCCAeAOBaTeAbCKHM HHCTHTy- 
TOM CTaHAapTH3aHHH, yCT3HaBAHBaeT OCHOBHbie nOAOJKeHHH 
CHCTeMbi ynpaBAeHHH KanecTBOM, nopHAOK k o h tp oa h  TexHOAora- 
necKOÜ AHCunnAHHbi, B3aHMOOTHomeHHÖ c nocraBiAHKaMH MaTe- 
pHaAOB H KOMnAeKTyiOUrHX H3AeAHÖ, nopHAOK paCCMOTpeHHH H 
yqeTa peKAaM aunä, paßoT no CTaHAapTH3aitHH, MeTpoAornn h äP- 

CTaHAapTbi npeAnpHHTHH 3k th bho bah h io t Ha pa3BHTHe paöoT  
no yHHtjiHKauHH npoAyKUHH npeAnpHHTHÖ, TexHOAornqecKoro 060- 
pyAOBaHHH, npHcnocoÖAeHHÖ, HHCTpyMeHTa, npHMeHHeMbix npn 
np0H330ACTBe, perA3MeHTHpyiOT Bonpocbi HCn0Ab30B3HHH qepHUX 
H HBeTHblX MeTaAAOB, CMa30HHbIX H 0XA3>KÄai0mHX TeXHOAOI'H- 
qecKHX MaTepnaAOB h t .  a-

3Ha>IHTeAbHOe pa3BHTHe Me*AyHapOAHOÖ TOprOBAH, COTpyAHH- 
qecTBa CTpaH b SKOHOMHqecKoft h HayqHO-TexHHnecKoö oßA acrux 
AenTeAbHOCTH noTpeöoBaAO pa3BHTHH paöoT  no M ejKAyHapoAHoö 
CT3HABpTH3aUHH, B TOM HHCAe no CTaHAapTH3aiiHH TpeÖOBaHHH 
K aBTOMOßHAHM H HX oCopyAOBaHHK).

HaHHuan c 1971— 1972 rr. pe3KO aKTHBH3npoBaA cboio paöoT y  
TeXHHMeCKHÖ KOMHTeT T K ‘ 22 «flopOJKHblÖ TpaHCnopT», BXOAHIHHÖ 
b cocTaB M ejKAyH apoAH oö opranH3au,HH no CTanAapTH3au.HH 
(H C O ) .  CCCP HBÄHeTCH BKTHBHblM HAeHOM H BeAeT nOCTOHHHyiO 
paßoTy b e ro  noAKOMHTeTax, 3aHHMaiomHxcH BOiipocaMH sAeKTpo- 
oöopyAOBaHHH: I1K-1 «CHCTeMbi 3a>KHraHHH», 11K-3 «S A eK rp o -
coeAHHeHHH», n K -8  «OcBeTHTeAbnan h cBeTocHTHaAbnafl anna- 
p a T y p a » h l iK -1 3  «O p ra H U  ynpaBAeHHH, yKa3aTeAH h oßo3Ha- 
qeHHH».

KoMHreTOM pa3pa6oTaHo h noAroTOBAeHo k  yTBepjKAenHio 
CBbiuie 15 MejKAyHapoAHbix CTaHAapTOB, b to m  HHCAe no CBenaM 
3a>KHraHHH h HaKaAHBaHHH, KpenAeHHHM, MeTOAaM HcnbiTaHHÖ 
KaTymeK aajKHraHHH, no ocßeTHTeAbHOö h CBeTocHmaAbiioö anna- 
paType, MeTOAaM HcnuTaHHÖ npoBOAOB bm co ko to  HanpH»eHHH.

B a * n o e  3HaneHHe HMeioT paöoTbi no CTaHAapTH3au,HH, npoBO- 
AHMbie b paMKax E B poneöcK oö SKOHOMHqecKOÖ K omhcchh  (E 3 K )  
O O H . KoMnAeKC npaBHA, pa3paßoTaHHbix E 3 K  O O H , ycTaHaB- 
AHBaeT TpeÖOBaHHH K CBeTOTeXHHHeCKOH H CBeTOCHTHaAbHOÖ 
annapaType: TexHHuecKHe TpeöoBaHHH h m c to ab i HcnbiTaHHÖ (Jiap, 
$OHapcö, yKa3aTeAeö HanpaBÄeHHH ABHJKeHHH, iCBeT0B03Bpau;a- 
TeAeö. DoAbmHHCTBo TpeöoBaHHH 3t h x  npaBHA yuTeHo b ro cy -  
AapcTBeHHbix CTaHAapTax Hamen CTpaHu.

3HaHHTCAbHO paCmHpHAHCb B AeBHTOÖ nHTHAeTKe paÖOTbl no 
M ejKAyHapoAHoö cTaHAapTH3au,HH b paM Kax CoBeTa S k o h o m h - 
q e c K o ö  B3aHMonoMomH.

B  ueAHX peaAH3auHH nporpaM M u KOMnAeKCHOH CTaHAapTH3a- 
HHH rpy.ioBbix aBTOMOÖHAeö h aßToöycoB  b 1971— 1975 rr. Ha\ie- 
4cho pa3paö0TaTb 28 TeM no 3AeKTpooöopyAOBaHHio aBTOMOÖH- 
Aeö. O ö m ee  KOAHnecTBo peKOMeHAäHHÖ no CTaHAapTH3aitHH b oö - 
AacTH aBTOTpaKTOpHOrO 3AeKTpooöopyAOBaHHH b  1975 r. cocTa- 
BHAO 35.

BbinoAHCHHe nocTaBAeHHbix nepeA  aBTOMOÖHAbHOÖ npoMbimneH- 
HocTbio 3aAau TpeöyeT  AaAbH eöm ero p b 3b h th h  h coßepmeHCTBO- 
BBHHH paÖOT no CTaHAapTH3aUHH B AeCHTOÖ nHTHAeTKe —  nHTH­
AeTKe KauecTBa h b AaAbHeömHe t o a u .

H H H  aBTonpnöopoB, KaK öa30Baa opraHH3au,HH b o ö ab c th  
aBTOTpaKTopHoro 3AeKTpooöopyAOB3HHH, pa3paöOTaA nporpaM M y 
nepcneKTHBHOö craHAapTH3auHH SAeKTpooöopyAOBaHHH, CTaßmyio 
o ah h m  H3 pa3Aenoß oöm eö  nporpaMMbi nepcneKTHBHOö CTaHAap- 
TH3au,HH b BBTOMoÖHAecTpoeHHH, KOTopaa öbiAa paccMOTpeHa 
h OAOöpeHa r occTaHAapTOM CCCP.

nepcneKTHBHbie paöoTbi no CTaHAapTH3ai;HH SA eK Tpooöopyao- 
bhhhh  HanpaBAeHu Ha pemeHHe 3aAan TexHHHecKoro np orpecca  
SAeKrpooöopyAOBaHHH, KOTopbiö npH3Bau oöecnenHTb noBbimeHHe 
npOH3BOAHTeAbHOCTH H 3(f>4eKTHBHOCTH BBTOMOÖHAbHOTO TpaHC- 
nopTa, HaAe>KHOCTH e ro  paöoTbi, öe3onacHOCTH ab h jk c h h h , Bbico- 
-kh x  spronoMHHecKHx xapaKTepHCTHK, npeAOTBpameHHe 3arpH3- 
HeHHH B03AymHoö cpeAU.

B pa3paöaTUBaeM bix h nepecM aTpnßaeM ux «ra H A a p T ax  HaÖAyT 
oTpanreHHe HOBue nporpeccHBHue TpeöoBaHHH. HpeAnoAaraeTCH , 
HTO peCypC aBTOMOÖHAbHOrO SAeKTpOOÖOpyAOBaHHH B03paCTeT ao  
400 Tue. km  n p oöera , a TpaKTopHoro —  a o  10 Tbic. q paöoTbi 
TpaKTOpOB.

B CTaHAapTbi öyAyT BBeAeHu TpeöoBaHHH k  h o b h m , nporpec-
CHBHBIM KOHCTpyKHHHM H3ÄCAHÖ CHCTeMbi SAeKTpOCHaÖJKeHHHI 
öecmeToqHbiM reHepaTopaM  ä a h  paöoTbi b ocoöo THH ieaux ycao- 
BHHX, BbLHpHMHTeAbHblM ÖA0K3M B HHTerpaAbHOM HCnOAHCHlIH, 
oöbeAHiieaHbiM  b nocAeAyiom H e t o a u  c HHTerpaAbHUM peryAHTO- 
pOM HanpHTKeHHH. ByAyT CTaHAapTH30BaHbI 3 AeKTpo ÄBHraTeÄH 
C nOCTOHHHbIMH 3HH30Tp0nHbIMH MarHHT3MH ÄAH npHBOAa pa3- 
AHUHBIX HCnOAHHTeAbHblX MeX3HH3MOB.

B cTaiiAapiax ÖyAyT oTpasKeHu pocT MomHocTeö CTapTepoB
B CBH3H C AH3eAH3an,HeÖ aBTOMOÖHAeö H nOBUmeHHeM MOmHOCTeÖ 
aBTOTp aKTOpHblX ÄBHraTeÄeö, npHMeHeHHe KOHT3KTHO-TpaH3HC- 
TOpHBIX H ÖeCK0HT3KTHbIX CHCTeM 33>KHraHHH, B TOM HHCAe 
c SAeKTpoHHbiM peryAHpoB3HHeM.

Pa3BHTHe TpaHcnopTa noTpeöyeT AaAbHeömero yAyqmeHHH CBe- 
TOTexHHHecKHx napaMeTpoB ocßeTHTeAbHbix npHÖopoB: noAyqaT
mnpoKoe npHMeHeHHe b roAOBHbix h npoTHBOTyMaHHBix (Jiapax 
raAOreiiHbie AaMnu, ueAbHOCTeKAHHHbie onrHHecKHe sneMeHTbi 
(AaMnu-qiapbi).

y jK ecToqe iin e  TpeöoBaHHÖ no öe3onacH ocra  AßH>KeHHH n o ip e -  
öyeT  yBeAHqeHHH HHCAa KOHTpoAHpyeMbix arperaTOB h y3A0B 
aBTOMOÖHAeö, hto  npHBeABT k  pacrnnpeHHio npHMeHeHHH ko h - 
TpoAb40-H3MepnTeAbHbix npHÖopoB. B CTaHAapTax ÖyAyT perAa- 
MeHTHpOB3HbI TpeöoBaHHH K CTeKAOOHHCTHTeAHM TOAOBHblX (pap 
h 3aAUHx CTeKOA aBTOMOÖHAeö. npeAnoAaraeTCH , hto b öyAym eM  
oöm ee  h iicao  CTaHAapTOB Ha aBTOTpaKTopHoe SAeKTpooöopyAO- 
Bauue AOCTHmeT 150.

HaKOnACHHbie nOAOJKHTeAbHbie pe3yAbTaTbI B CT3HÄapTH3aUHH 
aBTOTpaKTopHoro SAeKTpOOÖOpyAOBaHHH h bah io tch  xop om eö  
ochoboö  ä a h  ycnem H oro ocymecTBAeHHH HaMeneHHOö nepcneK­
THBHOö nporpaMMbi.
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BiiMsiHHe pa3HMMHbix cfsaKTopoB H a BpeM B  saAepxcKH  

nocTynneH M q M a c n a  k n a p a M  tpghm si b  n e p n o fl nycK a  

m n p o rp e B a  ABMraTensi
KaHfl. TexH. Hayn M. A. TPHrOPbEB, B. M. nABJlHCKHH, B. B. KAPnEH KO  

HAMH. Mockobckhü  aBT03aB0fl h m . H. A. JlHxaneBa

n O AAHHbIM  IlepBoro MocuoBCKoro aBTopeMOHraoro 3aao- 
aa APEM3-1 [1 h 2], 65% an3eaeft h öoaee 40% Kapöio- 

paTopnbix aBHraTeaeft, nocTynaromax b KanHTaabHbift peMOHT, 
HMeiOT noBpeiKaeHHH napbi ineftKa— noauiHnHHK KoaeHnaToro Ba­
aa. OflHOH H3 npHHHH C lIH *eH H H  HaaejKHOCTH paÖOTbl BTOft napu 
HBaHeTCH HecBoeBpeMeKHoe nocTynaeHHe k Heft Macaa b nepnoa 
nycKa h nporpeBa aanraTean (ocoöeHHO c yBeaHneimeM 3a3opa).

3aanpb i ineeK K oaennaToro  Baaa H anöoaee n acra  HaöaioaaiOT- 
ch npn 3KcnayaTau,HH aBHraTeaeft b ceßepH ux paftoH ax CTpaHbi 
BcaeacTBHe n aoxoft npoKaamaeMOCTH M acaa npn HH3KHX TeMne- 
p a T yp ax  h HecßoeBpeMeHHoro e ro  nocTynaeHHH k noBepxHOCTHM 
TpeHHH [3 ].

BaHHiine pa3aHHHbix (JiaKTopoB Ha BpeMH nocTynaeHHH Macaa 
k napaM  TpeHHH b n epn oa  n ycxa  h nporpeBa onp eaean an  Ha ho- 
bom a s H ra ie a e  c KOMÖHHHpoBaHHoft cHCTeMoö cMa3KH, HMerameft 
caeay iou iH e KOHCTpyKTHBHbie ocoöeHHOCTH: peayKUHOHHuft K a a - 
naH pacnoao iKeH  b Kopnyce MacaHHoro H acoca; oancTKa M acaa 
ocym ecTsaaeTCH  b noaH onoTom ioft uenTpncpyre c BHeuiHHM pean- 
THBHbiM npHBoaoM h b rpH3ecöopnHKax, pacnoao iKeH H ux b m a- 
TyHHbix u ieflKax KoaeHnaToro Baaa; M acao H3 u,eiiTpH(J)yrH n ocT y ­
naeT b M acaopacnpeaeaH TeabH yio KaMepy, a o r r y a a  no asyM  
npoaoabHbiM  KaHaaaM nanpaBaneTCH k ToaKaTeaflM  h KopeHHUM 
noauinnHHKaM K oaennaToro  Baaa.

H t OÖU BbIHBHTb OCHOBHUe npHHHHU 3ana3auBaHHH noaa^H
M acaa k  napaM  TpeHHH b n epn oa  nycna h nporpeB a ÄBHraTeaH, 
ö u a o  H3yneH0 BaHHHHe caeay iom H x  (JiaKTopoB: BH3KOCTHO-TeMne- 
paTypHblX CBOHCTB M acea; KOHCTpyKTHBHbix OCOÖeHHOCTeft CHCTe­
Mbl CM33KH; npoÄOaiKHTeabHOCTH nepepbiBOB M e * a y  nycKaMH; 
npoaoa*HTeabHOCTH n ycxa  h peatHMa nporpeBa.

HccaeaoBaHHH npoBOflHan Ha Bcece30HH0M Macae AC-8 npH 
TeMnepaType o t  20 äo  — 22,5°C h Ha ceBepHOM Macae M-6B3 
npn TeMnepaType — 25°C. npoaoaiKHTenbHOCTb nepepuBOB M ex- 
Äy nycxäMH 16, 2, 1, 0,5 h 0,1 n npH noaoxHTeabHux TeMnepaTy- 
pax OKpyiKaiomero B03ayxa 15— 20°C BuöpaHa H3 onbiTa bkc- 
nayaTamiH aBHraTeaeft. TeMnepaTypa Macaa npn nycne aßHra- 
Tean nocae nepepbiBOB yKa3aHH0ft npoaoaxHTeabHOCTH coot- 
BeTCTBeHHO cocTaB anaa 15, 28, 40, 47 h 63°C, a BH3KOCTb 330, 
130, 61, 48 h 22 cC t. IlycK  ÄBHraTeaH npn oTpnuaTeabHux TeM- 
nepaTypax OKpyxaiom ero B03ayxa ocymecTBasiacn b xoaoanab- 
hoü KaMepe npn ycTaHOBHBineMCH TenaoBOM coctohhhh aBHraie- 
an h OKpyxaiomeft cpeau.

3aaep>KKy nocTynaeHHH Macaa k napaM TpeHHH b nepnoa npo­
rpeBa ÄBHraTean Ha xoaocTOM xoay  npn 1200 oö/mhh oneHHBaaH 
no cpeaHeMy BpeMeHH o t  MOMeHTa BKaioneHHH CTapTepa (npo- 
aoa*HTeabHocTb paöoTH CTapTepa He öoaee 10 c) ao  momchtob 
(b  ceKyHaax): nocTynaeHHH Macaa Ha ocb KopoMbicea Kaana- 
hob T «; aocTHjKeHHH MHHHMaabHoro aonycTHMoro aafiaeHHH

Macaa 0,5 ktc/cm2 b KOHiie 
raaBHoft M arncrpaaH  h b 
KoabueBoii KaHaBKe nepßoro 
K op eH H oro  n oau inn H H K a  x p; 
ycTaHOBaeHHH MaKCHMaabHoro 
aaßaeHHH M acaa b KOHne 
raaBHoft M arncTpaan x p y.

P h c . I .  3aBHCHMOCTb H3M6H6HHH 
BpeMeHH Tk , Tp  h T p y  o t  TeM nepa- 
Typu  M acaa  AC-8 npH n jc n e  abh - 

raTeaa

OcHOBHbiM HBaneTCH noKakaTeab x P, TaK KaK aaoaeH H e Macaa 
0,5 ktc/cm2 b KOHue raaBHoft MarncTpaan MHHHMaabHo aonycra- 
Moe.

CpeaHee BpeMH x P b KoabueBoft KaHaBKe nepBoro KopeHHoro 
noauinmiHKa, Hanöoaee yaaaeHHOro o t  MacaopacnpeaeaHTeabHoft 
KaMepw, onpeaeanan npn noMomn ocuHaaorpatpa, a b KOHue 
raaBHoft MarncTpaan ch ctcm u  cm33Kh —  npn noMoum ceKyHao- 
Mepa h MaHOMdpa Kaacca 0,5.

f l o  peayabTaTaM ncnbiTaHHft, npeacTaßaeH H ux Ha pnc. 1, bhä- 
ho, h to  nocae 16 h nepepMBa M e x a y  nycKaMH ÄBHraTeaH Bpe­
MH t k, t p  H Tp y c noHHHcenneM TeM nepaTypu  M acaa A C -8 o t  15 
a o  — 22,5°C (16 920 c C t )  yßeaHHHBaeTCH cooTBeTCTBeHHO b 12,5, 
3,28 h 2,66 p a3a. Ö ycK  ÄBHraTeaH Ha ceBepHOM M acae M-6B3 
npn TeM nepaType — 25°C (4907 c C t )  Bbi3biBaeT c im xeH H e t k, t p , 
Tp y cooTBeTCTBeHHO b 3,3, 1,71 h 1,55 pa3a no  cpaBHeHHio c nyc- 
kom Ha M acae A C -8 npn TeM nepaType — 22,5°C. O aH oft H3 npHHHH 
yßeaHHeHHH t k, x p h t p y npn noHHxeHHH TeM nepaTypu  Macaa 
HBaHeTCH CHHHieHHe npoH3BOÄHTeabHOCTH raaBHoft ceKUHH Hacoca 
H3-3a noBumeHHH BH3KOCTH Macaa (pn c. 2 ). TeM nepaTypa  Macaa 
MOJKeT ÖblTb TaaBHblM (JiaKTOpOM, OnpeaeaHtOUlHM BpeMH Tp, 
b caynae, ecan  OHa ToabKo Ha 6— 9°C Bbime TeM nepaTypu  3aeru - 
Ba-HHH, TaK KaK b nocaeaHeM  cayn ae npeKpamaeTCH noaana 
M acaa HacocoM (pnc. 2 ). IloaTO M y noBbimeHHe bh 3kocth  Macaa 
npn nonH>KeHHH ero  TeM nepaTypu  a o  yKa3aHHbix npeaeaoB , a cae- 
aoßaTeabHO, h CHHiKeHne npoH3BoanTeabHOCTH H acoca He eaHH- 
CTBeHHan npnnHHa yßeaHneHHH t k, t p h t p y . TaKHMH npnnHHaMH 
M oryT öbiTb; noaH oe CTeKaHHe M acaa H3 poTopa  ueHTpHipyrn, 
M acaopacnpeaeaHTeabHoft KaM epu h KanaaoB; nepenycK  Macaa 
nepea peayKU.HOHHuft Kaarian; p a cx o a  M acaa Ha np iiBoa  ueHTpn- 
4>yrH; npoaoa*HTeabHOCTb nycna asH raTean.

B cayn ae npeaoTBpameHHH cTenaHHH M acaa H3 raaBHoft Ma- 
THCTpaan b KapTep n ocae  oct3 h obk h  asH raTean  m ojkho oöecne- 
nHTb MHHHMaabHoe 3HaneHHe x P, paBHoe Han öaH3Koe n p oaoa - 
HiHTeabHOCTH CTapTa, a o  TeM nepaTypu  M acaa A C -8 , cocTaoaH io- 
meft — 24r'C, TaK KaK npn 3T0ft TeM nepaType npoH3BoaHTeabHOCTb 
Hacoca paBHa p a cx o a y  Macaa nepe3 raaBH yio M arncTpaab 
(pnc. 2 ) .

OanaKO ycTaHOBaeHO, hto  nepe3 0,5 n nocae ocTa'HOBKH ÄBH­
raTeaH, nporpeToro Ha xoaocTOM xoay  npn 1200 oö/m h h  b Tene-
HHe 15 mhh  h npn TeMnepaType OKpy*aioin,ero B03ayxa 20°C,
b KapTep cTeKaeT 93% Macaa A C -8, HaxoanmerocH b raaBHoft 
MarncTpaan bo  BpeMH paöoTu asHraTean (pnc. 3 ). O ch obhoü  
npnnHHoft sto to  HBaneTCH 
caHB Macaa H3 poTopa ueH- v n/MUH 
Tpn(|)yrH nepe3 conaa npHBO- 
aa h H3 MacaopacnpeaeaH­
TeabHoft KaMepu.

P h c . 2. 3 aBHCHM0CTb p a c n p e A e J ie -  
HHH npOH3BOÄHTeJlbHOCTH rJiaBHOÖ 
ceKU H H  M a c jiH H o ro  H a c o c a  b n e *  
P h o ä  n y c n a  h  n p o rp e B a  A B H ra T e *  
J I«  H a XOAOCTOM x o u y  npH  
1200 oö/mhh o t  T e v in e p a T y p b i 

M acna AC-8:
1 — cyMMapHan npoH3BOAHTenb- 
HocTb maBHoft ceKUHH Hacoca; 
2, 3 — KOAHMecTBo Macna, nepe- 
nycKaeMoro nepe3 peayKUHOHHbift 
KnanaH h nouBOAHMoro k ueHTpn- 
<i>yre; 4, 5 — koahhcctbo Macna, 
H A ym ee  b  rnaB H yio  M arncTpanb  h

hb o ph bo a  ueHTpH<J>yrH
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P hc. 3. 3aBHCHM0CTb H3MeHeHHH 
K ojiH iecTB a  M acjia  0  b K apTepe 
n o c a e  ocTaHOBKH nB H raTejia  OT 
npOÄOJIHCHTejIbHOCTH BepepblBOB 
w c iK fly  nycKaM H T n .ii  npn  TeM ne- 
p a T y p e  O K p y x a io m e ro  B03 flyxa  

20°C

O c o ö b i f t  H H T e p e c  n p e / ic T a B -  

a n e T  C T e K a H n e  M a c a a  H3 

u e H T p o 6 eJK H b ix  c e n a p a r o p o B -  

rp a a e c ö o p H H K O B , B b in o jiH e H -  

H b ix  B BHÄe H aKJIOHHblX  O T- 

B ep cT H H  b m a T y H H H x  m e f tK a x  

h  3 a K p b iT b ix  n o  6 o K a M  p e 3 b -  

ÖOBblM H n pO Ö K aM H  (eM K O C T b  

oähoi’O r p ü 3 e c 6 o p H H K a  okoho 40 cm3, B c e x  160 cm3).  B n p o n e c c e  

n y c K a  M a c a o  ot K o p e H H b ix  n o a m n n H H K O B  n o  K o a b u e B o f t  M a c a o -  

n o a B o a n m e f t  K a H a B K e  h H a K jiO H H O M y K a H a a y  n o c T y n a e T  b n e H T p o -  

6 e>KHbiH  c e n a p a T o p ,  a o r r y a a  k  m a T y H H b iM  n o a u iH iiH H K a M . B 3 a -  

BHCHMOCTH OT nOJIOJKCHHH K pH B O U IH nO B  n p n  O C TaH O B K e a B H r a T e a n  

M a c .n o  H3 u e H T p o ö e jK H H X  c e n a p a T o p o B  mo > k e T  n o jiH O C T b io  hjih 
nacTH H H O  B b iT e K a T b  b K a p T e p .  f l a > K e  b c a y n a e  n a c r a n H o r o  e r e K a -  

hhh M a c j ia  o c T a B in a n c n  b c e n a p a r o p e  n a c T b  e r o  n p n  n y c x e  a ß H r a -  

T e j in  O T6 p a c b iB a e T c n  k n ep n iJ iep H H  n o a  a e f lc T B H e M  n e H T p o ö e iK H b ix  

chji B p a m a io m e r o c B  B aJ ia  h H e n o c T y n a e T  b O T B e p c r a e  hjih n o j ia -  

hh C M 33KH  k  in a T y H H O M y  n o a m H n H H K y . C M a 3 K a  iu a T y H H o r o  n o a -  

u iH n H H K a  H anH eTC H  TOJibKO n o c j i e  3 a n o jiH e H H n  n e H T p o ö e Ä H o r o  c e -  

n a p a T o p a  M a c j io M , n o c r y n a io i i iH M  ot H a c o c a .  C a e a o B a T e a b H o ,  b m - 
T e K a H H e  M a c j ia  H3 u e H T p o 6 e>K H b ix  c e n a p a T o p o B  n o c j i e  oct3hobkh 
H B H ra T e a n  y ß e a H H H B a e T  3 a n a 3 a b iB a H H e  n o c T y n a e m w  M a c j ia  k rn a -  

T yH H b lM  n O Ä U IH n H H K aM . HTO MO>KCT B b I3 B a T b  HX nO B b lU ieH H b lft H3- 
hoc n p n  n y c x e  a B H r a T e a n .

3 to npeanojio iKeHHe noaTB epanaocb  SKcnepHMeHTaabHbiMH hc- 
cjiejtoBaHHHMH, b x o a e  KOTopbix ycTaHOBJieHO, hto n oc jie  440 nyc- 
kob h nporoeBOB aBHraTean b TeneHHe 15 mhh npn TeM nepaType 
M acjia ot 60 a o  — 25°C H3H0C maTyHHbix noauiHnHHKOB b 1,5 pa- 
3a npeßbicHji hjhoc KopeHHbix. F lpn oöbiHHoft SKcnjiyaTauHH sthx 
ÄBHraTe.ieft H3HOC KopeHHbix u ieex  b 2 pa3a npeßocxoaH T H3hoc 
maTyHHbix, He.My cnocoöcTB yeT  aonoaHHTeabHan iteHTpoßesm an 
OHHCTKa M a c jia  b n o jio cT iix  maTyHHbix noauiHnHHKOB.

CTeKaHne Macjia H3 raaBHofl MarncTpajiH chctcmh cm33kh 
b Kap rep nocjie ocTanoBKH asm-aTean —  oaHa H3 raaBHbix npn- 
hhh noBbimeHHH T p npn noHHmeHnofl npoH3BoaHTeabHOCTH Mac- 
aHHOro Hacoca, TaK KaK b nepnoa nycna h nporpeßa cHanaaa 3a- 
noaHHiOTCH MacaoM cBo6oaHbie eMKOCTH raaBHoft MarHCTpaan 
h nmiib nocae s to to  oho nocTynaeT k TpymHMcn napaM. üosTOMy 
coßepmeHCTBo CHCTeMbi CMa3KH aBHraTean c tohkh 3peHHH mh- 
HHMaabHoro BpeMeHH 3anoaHeHHH MacaoM raaBHoft MarHCTpaan 
h CBoespeMeiiHoro nocTynaeHHH ero k napaM TpeHHH b nycKOBofi 
nepnoa mojkho onpeaeaHTb npn noMomn Kos^H^miHeHTa CTexa- 
hhh Macaa b KapTep nocae oct3Hobkh aBHraTean:

K  c .M = -
V c,

=  1
v„

V CM V c (1 )

(2 )

rae Fcm —  ®6"beM raaBHoft MarHCTpaan CHCTeMbi cm33KH b a;

V CM—  o6T>eM M acaa b raaBHoft MarHCTpaan b a  nocae

0CT3H0BKH aBHraTean;

VK, V a —  oß ieM  M acaa cooTBeTCTBeHHo b KaHaaax h arpe-

raTax raaBHoß MarncTpaan b a.
KOHCTpyKUHH CHCTeMbi CM33KH MOJKeT OÖeCneHHTb HOCae OCTa- 

hobkh  aBHraTean noaH oe CTeKaHHe Macaa H3 raaBHofl M arncrpa-

m  (  ^cm =  ° )  - H3 KaHaaoB (  V cu =  V^) h H3 arperaTOB (  Vr’M=

=  V a),  a TaKiKe npeaoTBpameHHe CTeKaHHH Macaa H3 raaBHofl

M arH C Tpaan  (  V^M =  V CM).

ZIan yKa3aHHbix caynaeB  3HaneHHe K b.m cooTBeTCTBeHHo co- 
CT3BIIT

l ;  1 va ; l
VL

H 0.

H 3 (JiopM yabi (1 )  BHaHO, h t o  M H H H M aabiioe 3an a3 ab iB aH ne 
n ocT yn aeH H H  M a ca a  k n ap aM  TpeHHH oßecnen H B aeT cn  npn  
K r .m =  0. K  B b inoaneH H io  s t o t o  ycaoB H n  c a e a y e T  cToeM H Tbcn  
n pn  npoeKTH poBaH H H  CHCTeMbi cm 33kh  a B H ra re a n . Ofiecnennib 
yK a3 aH H oe 3HaneHHe K<-.n m o j k h o  n yTeM  n p eaoT B p am eH H n  CTe- 
KaHHn M a ca a  b K a p T ep  n o c a e  ocTaHOBKH a B H raT ea n  c a e a y io im iM H  
KOHCTpyKIJHBHbIMH MGpOnpHHTHHMH: yCT3H0BK0H 3anOpHbIX Kaa-

P h c . 4. 3aBHCHMocTb H3MeHeHHH BpeMeHH T k , t p ,  T p y  o t  npo-'.o.TJKHTe.Tb- 
h o c th  nepepbiBOB M encay nycnaM H npn TeM n epaType  oK p yn ca iom ero  B03ay- 

x a  15— 20°C:
1 —  cepHÖHan cncTeM a CMa3KH; 2 —  cncTeM a CMa3KH c  OTKaiOHeHHoft h c i i t -  
PHiJiyroft; 3 —  cncTeM a cMa3KH c peayKiiHoHHbiM  KaanaHOM, pa3MemeHHbiM 
b KoHUe raaBHofl M arn cTpaan ; 4 — t o  >kc, c  OTKaioneHHofl ueHTpmjiyrofl

naHOB b Hanaae raaBHoß M arncTpaan Han b arp eraTax  CHCTeMU 
CM33KH; pacnoao>KeiiHeM bxoähbix h BbixoÄHbix KaHaaoB Bbime 
MacanHoß eMKOCTH arperaTOB; pacnoaoHieHHeM raaBHofl Ma- 
riicTpaaH  HH>Ke KopeHHbix noamniiHHKOB.

3HaneHHe Ko.w aan aBHraTean, npoxoaHBiuero HCnblTaHHH, 
cocTaßnao 0,97. H 3 pnc. 4 BHaHO, h to  c yBeaHHeimeM ripoaoa- 
iKHTeabHocTH nepepuBOB M exay  nycKaMH o t  0,1 ao 16 h npn 
BH3K0CTH Macaa AC-8 COOTBeTCTBeHHO 25 H 330 cCt BpeMH T k , 

Tp h Tp y yBeaHHHBaeTcn b 2,7, 6,3, 2,5 pa3a, h to  Bbi3BaHO b oc- 
hobhom iioaHbiM cTeKaHHeM Macaa H3 raaBHofl MarHCTpaan npn 
ocTanoBKax aBHraTean.

yMeHbmeHHe Ha 1 a  oO teM a raaBHofl MarHCTpaan, CBo6oaHoft 
o t  M acaa n epea  nycKOM aBHraTean, nyTeM OTKaroneHnn iieHTpa- 
tfiyrn npa bh3kocth  Macaa AC-8, paBHofl 330 cC t  (15°C), coKpa- 
THao BpeMH t „ , Tp h Tp y cooTBeTCTBeHHo b 1,26, 2 h 1,3 pa3a 
(pn c. 4). C OTKaioneHHeM ueHTpHt})yrn p a cx o a  M acaa Ha ee npn- 
Boa npn yK asa im oft bh3kocth  coKpam aeTcn  a o  57% o t  Koan- 
HecTBa M acaa, noasoaH M oro k  ije iiT p H ^ yre  (pnc. 2). B co o t - 
BeTCTBHH c 9THM p a cx o a  M acaa Ha npHBoa poTopa con aoB oö  
ueHTpH^yrn TaKjKe nsaneTcn oaHHM H3 ijiaKTopoB, Banniom Hx Ha 
BeaHHHuy t k, Tp h Tp y . FIosTOMy npn npoeKTHpoBaHHH CHCTeMU 
CM33KH C nOaHOnOTOHHOH HeHTpH())yrOH H BHemHHM peaKTHBHbIM 
npHBoaoM neaecoo6pa3HO oöecnenHBaTb npeaoTBpam eHHe cTeKa- 
hhh  M acaa H3 poTopa ueHTpHcfiyrH nepe3 con aa  b KapTep n ocae  
ocTaHOBKH aBHraTean, a Taam e npn nycKe h n porpeß e a o  a o c ra -  
*eH H H  MHHHMaabHo aonycTH M oro aaBaeHHH b KOHiie raaBHoft 
MarHCTpaan. O co6en n o  meaaTeabHO b s t o m  cayn ae npHMeHHTb 
ueHTpm fiyry c BHyTpeHHHM npHBoaoM 6e3 HapyncHbix cona.

Pacnoaom eH H e peayKUHOHHoro KaanaHa He b Hacoce, a b k o h - 
ne raaB iio ft M arncTpaan co K p a raa o  3HaHeHHn t k, Tp , Tp y coot- 
BeTCTBeHHO B 1,20; 1,84 h  1,30 pa3a (pnc. 4) npn bh3k o c th  M acaa 
AC-8, paBHoft 330 cCt (15°C).

n p n  OTKaioneHHH neiiTpHcfiyrH h ycTaHOBKe peayKUHOHHoro 
KaanaHa b KOHue raaBHoft M arncTpaan BpeMH t k, Tp, Tp y npn 
TOfi « e  BH3KOCTH M acaa COKpaTHaOCb COOTBeTCTBeHHO b 1,6; 2,6 
h 1,9 pa3a, a aaBaeHHe M acaa b raaBHoft M arncTpaan yBeannH- 
aocb c 2,75 a o  3,3; 4,7 h 5,15 ktc/cm2. FIoSTOMy aan  yMeHbiueHHH 
BeaHHHHbl t k, Tp h Tp y h HeaonymeHHH H3anmHHx Harpy30K Ha 
npHBoa tiacoca h M acaonpoB oau  npn noBbimeHHH bh3kocth Mac­
aa  aaBaeHne OTKpbiTHn peayKUHOHHoro KaanaHa b H acoce n e a e -  
coo6pa3 iio  noBbimaTb a o  onpeaeaeH H oro n p eaeaa , a b KOHue 
raaBHofl M arncTpaan ycTaHaBaHBaTb orpaHHHHTeabHbift (ca iiB - 
Hoft) KaanaH, KaK s to  caeaaHO b a sa ra T e a n x  HM3.

FIoBbimeHHe aaBaeHHn o t k p h t h h  peayKUHOHHoro KaanaHa b Ha­
coce o t  2,75 a o  3,6 ktc/cm2 npn paöoT e Ha M acae AC-8 c TeMne- 
paTypoft 15°C (330 cC t )  CHH3nao T P c 22 a o  17 c H3-3a yßean- 
neHnn BpeMeHH a o  MOMema o t k p h t h h  peayKUHOHHoro KaanaHa.

Bbinn npoBeaeHbi ncnbiTaHHn aBHraTean b xoaoanabHoft KaMe- 
pe. raannyio MarncTpaab CHCTeMbi cm33kh aBHraTean 3anoaHnan 
BHC0K0BH3KHM MacaoM MC-20, b KapTep 3aaHBaan ceßepHoe 
Macao M-6B3 h oxaamaaan asHraTeab ao — 6 h — 14°C (TeMne­
paTypa 3aCTbißaHHH Macaa MC-20 paBHa — 18°C). Flpn nyc.Ke 
aBHraTean, oxaamaeHHOro ao — 6 h — 14°C, ycTaiioßaeHo, hto

ÄB
TO

M
oS

H
Ji

bH
af

l 
no

oM
bi

ui
ae

H
H

O
C

Tb
. 

As
 

11
. 

19
75

 
r.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



A
B

T
O

M
O

Ö
H

ji
b

H
a

n
 

n
p

o
M

b
iu

u
ie

H
H

O
C

T
b

, 
.N

s 
1

1
,1

9
7

5
 

r
.

r P cocTaBJiseT cooTBeTCTBeHHo 32 h 76 c, h to  b 2 h 3,8 pa3a 
ßonbrne, neM npn o tc > 't c t b h h  Macna MC-20 b rnaßHoft Maracrpa- 
jih . yßejiHHeHHe t p npH HanHMHH b rjiaBHofl MarHerpann Macna 
MC-20 o6bHCHHeTCH cHH>KeHneM pacxona Macna uepe3 nonumn- 
HHKH cooTBeTCTBeHHo b 1,3 h 1,9 pa3a ( c  3 H 2,9 ÄO 2,3 H
1,5 ä/m h h ) H3-3a yBejiHHeHHH pacxoÄa Macna nepe3 penyxanoH- 
Hbift KnanaH.

C n eÄ O B aTenbH o , 3acTb iBaH H e M acn a  b rnaB H oft M arH erp an H  npn  
npeÄO TBpam eH H H  e r o  crexaH H H  n o c n e  ocTaHOBKH Ä B H raT en a  mo- 
JxeT Bb i33aTb npH  n y c K e  aB apn ftH b ie nocneÄCTBHH jin u ib  b Ä B yx  
c n y n a n x : e c n n  n o n e  o c t3 h o b k h  ÄBH raTenH  cnH Tb M acn o , a n e p e n  
nycKO M  b K a p T e p  3anH Tb ro p a n e e  M a cn o  h jih  3acTb iB u iee  b x a p -  
T e p e  M a c .io  6 b icT p o  H a rp eT b , n p n  b to m  b o 6 o h x  c n y ia n x  He o c v -  
niecTBJiHTb n p en n y cK O B o ro  p a 3 o rp e B a  6 n o x a  h h jih h ä P o b . O Ä H a x o  
b S K cn .iyaTau H H  n p n  3acTbiBaHHH M acn a  b K a p T e p e  B c e rn a  o c y -  
m e cT B n a ioT  nonH bift p a 3 o rp e B  ÄBH raTenH . K p o M e  t o t o ,  n e p c n e x -  
THBa u ra p o K o ro  npHMeHeHHH 3 a rym eH H b ix  M acen  n pn  TeM n ep a- 
T y p e  h x  3acTbiBaHHH HHH<e — 40°C HCKnionaeT o6pa30B aH H e M ac- 
ä h h h x  npoöoK b cHCTeM e CM33KH Ä B H raT ene ft n pn  s x c n n y a T a m iH  
b cp e Ä H e ä  n o n o c e  CTpaHbi.

Ha BenHHHHy t p BnHHiOT n p o Ä o n jx H T en b H o e rb  n y c x a  h pem H M  
n p o r p e e a .  T a K , n p n  coK pam eH H H  BpeMeHH n y c x a  Ä B H raT en a  c 10 
ä o  5 h 2,5 c tp  yM eH binaeTCH  cooTBeTCTBeH H o c  72 ä o  64 h 60 c. 
yB en n n eH H e  «a cT O T b i Bpam eH H H  x on eH H a T o ro  B an a c 1200 äo  
1650 o6/mhh b nepH O Ä n p o rp e ß a  Ä B H raT en a  c oTKn ioneH H oft neH- 
T p H ^ y ro ft  na M acn e M-6B3 n pn  T eM n ep a T yp e  — 25°C (4907 cC t ) 
n p H B en o  k  CHHjxeHHio t p c 22 ä o  16 c  BcneÄCTBHe yB ennneH H a 
npoH3BOÄHTenbHOCTH M acnH H O ro H a coca .

HcnblTaHHble KOHCTpyKTHBHbie H3MeHeHHH B CHCTeMe CM33KH 
ÄBHraTena yM eiibm aioT BpeMH x „ , t p h t p y . FIonHOCTbio y c rp a - 
HHTb 3aÄepx<Ky nocTynneHHH Macna k  napaM TpeHHH b nepnon 
nycxa ÄBHraTenH m ojxho npn noMOiuH Macno3axaHHBaiom ero 
H acoca (x a x  s t o  BbinonHeHO b ÄBHraTenax HM3-240, HM3-240H, 
HM3-240B h CM fl-80) häh MacnHHOro axxyM ynHTopa.
• B cbh 3h  c 3th m  ß b ino  p a3 p a6 oT aH O  M a cn o3 a x a a H B a iom ee  y c r -  

p o ficTB O , o 6 e c n e a H B a io m e e  OÄHOBpeM eHHoe CHH>xeHHe b h 3 x o c th  
M acn a  h e r o  n o n a i y  x  n ap aM  TpeHHH n e p e n  n yc x o M  ÄBH raTenH . 
y x a 3 3 H n o e  y c T p o n c T B o  p a3 M em eH o  Ha C T ap Tepe, o t  x o r o p o r o  
npHBOÄHTCH B ÄeÜCTBHe H acoc .

HcnbiTaHHHMH ycTaHOBneHO, hto npn BxmoHeHHH Macno3axanH- 
Baiom ero ycTpoficTBa nepen nycxoM  ÄBHraTena MHHHManbHo äo- 
nycT H M oe nasneHHe M acn a  b  xoHne rnaB H oft MarncrpanH 
0,5 xrc/cM2 npn TeMnepaType Macna AC-8, paBHoft 15°C 
(330 c C t),  ycTaHaBnHBanocb uepe3 18 c, a npn TeMnepaType 
—  15°C (6210 c C t) —  nepe3 40 c.

TaxH M  o öp a 3 0 M , Ha 3 a Ä e p jx x y  nocTynneHHH M acn a  x  napaM  
TpeHHH b  n e p n o n  n y c x a  h n p o rp e ß a  Ä B H raT en a  bjih h jo t  b h 3x o c t - 
H O -TeM nepaTypH b ie CBoftcTBa M acn a , xoH C TpyxTH B H H e ocoßeH - 
h o c t h  CHCTeMbi CM33KH, n p oÄ on iK H T en b n ocT H  n y c x a ,  peiKHM n po- 
rp eB a .

yMeHbmeHHe t P oßecnenHBaeTca cHH*eiiHeM  b h 3x o c t h  Macen 
nnH npHMeHeHHeM 3arymeHHbix Macen, npeÄOTBpameiiHeM CTexa- 
h h h  Macna H3 rnaBHoft M aracTpann c h c t c m h  CMa3XH H-arperaTOB 
(ijiHnbTpoB, pannaTopa  h t . ä .) nocne o c t 3 h o b x h  ÄBHraTena, no- 
BbiineHHeM npoH3BOÄHTenbHOCTH M acnaHoro Hacoca, yBennneHHeM 
aaBneaHH OTxpbiTHa penyanHOHHoro xnanaHa b  H acoce h  pacno- 
nojxeHneM b  xoHne rnaBHoft MarncTpanH orpaHHHHTenbHoro xna- 
nana, npHMeHenneM ueHTpHtjiyrH 6e3 HapyjxHbix conn, coxpa- 
meHneM BpeMeHH nycxa  ÄBHraTena nyTeM npHMeHeHHH BcnoMO- 
raTenbiib ix cpencTB,' noßbimeHHeM nacTOTbi BpameHHH xonem ia- 
Toro aana npn nporpeß e ÄBHraTena ä o  cpeÄHHx 3HaueHHft.

rionHOCTbio ycTpaHHTb 3ana3ÄbiBaHHe nocTynneHHH Macna 
x napaM TpeHHH b nepnon n ycxa  ÄBHraTena m o j x h o  Tonbxo npn- 
MeHeHHeM Macn63axaHHBaromero ycrpo ficTB a nnH Macnanoro 
axxyM ynHTopa.
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A n arH O C T H K a  LiM iiMHAporiopiiiHeBoft rpynnb i A B u raT en e fi 5IM3
KaHfl. TexH. Hayx B. A. flOJlEUKMfl, A. A. MBAHOB, xaHfl. TexH. Hayx B. A. TOJ1CTOB

HpOCnaBCHMH MOTOpHblH 3aBOfl

IA 3 B E C rE H  pan  MeTOÄOB oneHKH TexH H aecxoro c o c to h h h h  hh- 
nHHÄponopuiHeBoft rpynnbi, OÄHaxo H3-3a OTcyTCTBHH o6oc- 

HOBaHHblX ÄHarHOCTHHeCXHX HOpMaTHBOB HeOÖXOÄHMOCTb peMOH- 
THpoßaTb y3en  aam e Bcero onpenenneTCH cy6T)exTHBHbiMH m c to -  
ÄaMH c yaeTOM HapaßoTXH ÄBHraTenH. B pe3ynbTaTe s t o t o  m ho- 
rn e  ÄBHraTena noÄBepraroTca peMOHTy npeiKneßpeMeHHO.

CTaTHCTHaecxaa oß p aö oT xa  114 ÄBHraTeneft nocne xanHTanbHO- 
ro peMOHTa c 3aMeHoft rnnb3 unnHHÄpoB no3Bonnna onpenennTb, 
x a x  pacn penenm oTca  rnnb3bi no BennaHiiaM h 3 h o co b .

AHanH3 noxa3an, h t o  öonbmHHCTBO rnnb3 Bbi6paxoBbiBaeTca c 
HeÄOHcnonb30BaHHbiM Ha 45— 50% pecypcoM . B s t o m  cn yaae 
m o j x h o  6bino 3aMeHHTb Tonbxo nopmHeßbie xonbua.

CpeÄHHft pecypc rnnb3 u h ä h h ä p o b  ÄBHraTeneft HM3 c yaeTOM 
CBoeBpeMeHnoß 3aMeHbi Bcex nopumeBbix xoneu paccaHTaH Ha 
10 000 a.

Ztna Bbi6opa ÄHaraocTHaecxoro napaMeTpa, yÄOÖHoro ä ä h  x o h t -  
pona h Haußonee nonHO h o6"bexTHBHO xapaxTepH3yximero Tex- 
HHaecxoe cocTOHHHe UHÄHHÄponopuiHeBoft rpynnbi, 6binn npoße- 
ÄeHbi b TeaeHHe 125 a ycxopeHHbie CTeHÄOBbie ncnbiTaHHH h o b o to  
ÄBHraTena HM3-236. ^Toßbi ycxopHTb npouecc H3HamHBaHHH, b 
UHÄHHÄpu BMecTe c B03Äyx0M b b o ä h ä h  XBapueßyio iibinb (npnro- 
TOBneHHyio no TOCT 8002— 62) no 0,5 r Ha 1 m3 BcacbiBaeMoro 
aepe3 B03ÄyxooancTHTenb B03Äyxa. HcnbiTaHHH npoBOÄHnu no 
cneunanbHOMy peiKHMy c nbinbxi h 6e3 nbinn.

B x a a e c T B e  Ä H a rn ocT H ae cxH x  n ap aM eT p oB  H ccn en oB a n n  x o ä h -  
a ecT B o  ra3 0 B , npopbm aiom H X C H  b x a p T e p ; x o M n p e c c u io  npn 500 
h 1000 o6/m hh; n aß n eH H e x a p T ep H b ix  ra3 0 B ; yT ea xH  o x a T o r o  bo3 - 
Ä y x a ,  n o n a ß a e M o ro  b u h ä h h ä P h  a ep e3  OTBepcTH a ä ä h  cfiopcyHOX, 
npu n on o jx e iiH H  n o p m iia  b naaane ii b b .m .t. T a x T a  c h o t h h ;  p a c -  
x o ä  Macna.

H 3 h o c  u h ä h h ä p o b  H3M epHnn n pn  cHHTbix r o n o B x a x  6 ä o x o b  n oc - 
ne xasxÄbix 25 a paßoTbi ÄBHraTena c nbinbro. flocne Toro xa x

n ycx o B b ie  x a a e c T B a  Ä B H raT en a  n e p e e ra B a n u  yn oß n eT B op H T b  Tpe - 
öoßaHHHM  H opM ann  OH 025 273— 65, HcnbiTaHHH n p e x p a m a n n . 
iJ a m ib ie  0 6  H3HOcax n eT a n e ft  u nn H H Ä ponopm H eB o ft r p y n n u  b x oh - 
ue HcnbiTaHHH npH BeneH bi b Taß n . 1.

T a f i j i H u a  1

H3HOC

CpeaHflfl
MaKCHMajibHaa

BeJIHMHHa 
H3HOCa B MM

npeaejibi ot-
KJlOHeHHH OT 

cpeaHeft MancH- 
Ma^bHOft Be.lH- 

4HHH H3HOCa
no ot-

aeabHbiM u h - 
JIHHApaM B MM

Panna^biibifi rmib3 u h a h h ü p o b ............................ 0,468 0,400-0,600
PaüHa.ibHbiH nopuineBbix Kojieu:

1,68 0 ,78-3 ,15nepßoro KOMnpeccnoHHoro ......................
BToporo .  ...................... 0,573 0,265—0,950
TpeTbero , ...................... 0,443 0,325-0,590
BepxHero M a c jio c ieM H o ro ...................... 0,683 0,410-1,00
HtoKHero ,  .......................... 0,343 0,250-0,480

3aaop b 3aMKe KOAbua:
6,91 4 ,3 -9 ,0nepßoro KOMnpeccnoHHoro............... ...  .

BToporo • ...................... 3,11 1,55—5,35
TpeTbero . ...................... 2,52 1,8—3,5
BepxHero Mac^ocbeMHOro . ................... 3,51 2 , 1—5,2
HH>KHero • ...................... 1,5 1 ,25-1 ,95

0,275-0,330PaÄHaabHbJH k>6kh nopuiHR.............................. 0,310

ÄHHaMHxa H3MeHeHHH ÄHarHOCTHaecxHX napaMeTpoB no Mepe 
H3HaiuiiBaHHH UHnHHÄponopmHeBOH rpynnb i noxa3aHa Ha pnc. 1. 
H3 a n a n tea  xpHBbix cneÄyeT, h to  uaußonbrneft HHtJiopMaTHBHO-Вологодская областная универсальная  научная библиотека 
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P h c . T. H 3MeHeHHe n apaM eT ­
poB, xap aK T ep H sy io iu n x  TexHH- 
■lecKoc cocTOHHHe a eT a a e ft  uh- 

jiHHflponopuiHeBOft rpynnb i:
1 «  2 — KOMnpeccHH npn 600 h 
1000 o6/mhh KoaeHnaToro Ba­
a a : 3 — aaBaeHHe KapTepHbix 
ra30B; 4 — yre ’iKH no npnCo- 
py K-69 b  Hanaae h b b .m .t .  
TaKTa cJKaTHH: 5 — KoaHiecT- 
bo ra30B, npopbiBaiomHxcH b 
KapTep npn paÖOTe aBHraTeaa 
Ha xoaocTOM xoay npH 1000 h 
1500 o6/mhh; 6 — KoaiiaecTBO 
KapTepHbix ra30B npn paöoTe 
aBHraTeaa c  noaHoft Harpy3- 
Koft b aHana30He oßopOTOB 
1000— 1700 o6/mhh; 7 — pacxoa 
Macaa Ha pe*HMe 0,75 pe  m u  
h 1600 o6/mhh; 8 — cpeaHHfl 
MaKCHMaabHbift H3H0C UHaHHÄ' 

POB

CTbio oöa a u a ioT  ra3U , npopuBaioiuHecH  b KapTep Ha xo jio c tom  
x o a y  h npn noaHoft Harpy3Ke b UHana30He p a öoa n x  o 6 o p o to b , a 
TaKJKe BbiTeKaeMbift «K aT b ift  B03ayx, KOTopbift perHCTpHpyeTCH 
npnöopoM  H H H A T  K-69 npn nouojKeHHH nopuiHH b naaa jie  TaK­
Ta CJKaTHH. n p H  HenaoTHOCTHX UHJiHHaponopmHeBoft rpynnbi, co- 
OTBeTCTByiomHX yTenKSM Ha 70— 80% h  6o jiee , HapymaeTCH h x  
jiHHeHHan 3aBHcHMocTb o t  naoiuauH HenjioTHOCTeä, h npnöop  K-69 
aaeT  HeTOHHbie noK33aHHH.

KpHBbie 8  H3Hoca unaHHapoB h KpHBbie 6  KOjmaecTBa K apTep­
Hbix ra30B npoxoaH T npaKraaecKH HaeHTHHHO. X apaK Tep  h M aaoe 
H3MeHeHHe ocTaab iib ix  napaMeTpoB He no3BOJisnoT aeiKO  onpeae- 
aHTb npeaeabH oe cocTOHHHe UHaHHaponopuiHeBoft rpynnb i h TeM 
6 oaee  nporno3HpoBaTb ocTaToaH uft p ecyp c  ee paÖOTbl.

n o  KOJiHaecTBy ra30B, npopbiBaiomHxcH b KapTep, Heab3H yc- 
TaHOBHTb MecTO HeHcnpaBHOCTH, a m o jk h o  anuib noayaHTb oöm ee  
npeacTaBaeHHe o  TexunaecKOM c o c to h h h h  aBHraTeaa b ueaoM. 
Ha 9TOT napaM eTp, KpoM e h 3 h o c o b  aeTaaeft uHjiHHuponopuiHeBoft 
rp yn n u , BjiHaeT BeanaHHa 3a30pa b co n p a *eH H a x  BbinycKHOft 
KaanaH —  H anpaB aaiom aa BTyjiKa. O aH aK o BbicoKaa HH(}>opMa- 
THBHOCTb, aOCTynHOCTb, npOCTOTa TeXHOaOrHH H yaOÖCTBO H3Me- 
peHHH KoanaecTBa KapTepHbix ra30B ra30BbiM caeTHHKOM T K ®  
no3BoaaiOT Hcnoab30BaTb s t o t  napaMeTp a a a  SKcnpecc-anarHO-
CTHKH.

K o ra a  HMeioTca TopM03Hbie CTeHau, aßHraTeab neaecoo6 pa3 iio  
npoßepaTb npn noaHoft Harpy3Ke, a b npoTHBHOM ca yn a e  Ha xoa o - 
ctom  x o a y . H a n ö o a ee  onTHMaabHbift c k o po c th o ii pe jkhm  paÖOTU 
aßH raTeaa  Ha xoaocTOM x o a y  1000 h  1500 o 6/m h h , no BHeniHeft 
xapaKTepHCTHKe b anana30H e 1000— 1700 o 6/m h h . B3aMeH ra30BO- 
ro  cneTHHKa T K O  m ojkho  Hcnoab30BaTb m eaeBoft ap occea b  c  b o - 
aaHbiM nbe30MeTp0M.

M ecTO  HeHcnpaBHOCTH h opHeHTHpoBOHHbift 3anac pecypca  uh- 
aHHaponopniHeBoft rpynnbi m o jk h o  ycTaHOBHTb no pe3yabTaTaM 
npoBepKH aBH raTeaa npn6opoM  H H H AT K-69, TaK KaK npn s to m  
on p ea ea aeT ca  repMeTHHHOCTb KaJKaoro uHjiHHupa, a aHHeftHbift x a ­
paKTep 33BHCHM0CTH yTeaeK  o t  h 3 h o co b  no3BoaaeT opneHTHpo- 
b o h h o  oueHHTb 3anac pecypca.

B c b h 3h  c  TeM , h t o  n p oß ep K a  a B H ra T e a a  npH Ö opoM  K-69 cpaB - 
HHTeabHO caoJK H aa  h  T p y a o e M K a a  (a ß H ra T e a b  H eo6 xoan M O  n p o - 
rp eT b , CHHTb (JlOpcyHKH H yCT3H0BHTb npH  H3MepeHHH nOpHieHb 
K aJK aoro  u n a H H a p a  b  C T p oro  o n p e a e a e H H o e  n oaoJ K eH H e), ee c a e -  
a y e T  o cym ecT B a H T b  n o c a e  o ö k h t k h  a B H ra T e a a  (a B T O M o ö n a a ) h  
n o c a e  t o t o , K aK  K oannecTB O  ra30B , n popbm aio iuH X CH  b  K a p T ep , a o -

CTHrHeT npeaeabHO aonycTHMoft BejiHHHHbi. Tanne BeanaHHU aaa 
anarHOCTHaecKHx napaMeTpoB yeraHOBJieHu ncxoaa H3 c a e a y io -  

mnx coo6pajKeHHft:
1. 3 H an H TeabH oe  yB ean aeH H e p a c x o a a  M a ca a  Ha y r a p ,  noB biineH - 

H oe B b iaeaeH H e K ap T ep H b ix  ra30 B  aepe.3 ca n yH , c h h JKe iiH e  nycK O - 
Bbix KanecTB  h  b  o T a ea b H b ix  c a y n a a x  y x y a u ie H H e  m o iu h o c t h u x  h  

BKOHOMHaecKHX n oK a3 a T ea e ft .
2. MaKCHMaabHo aonycTHMbift H3HOC K oaeu  cocTaBHa 0,1—  

0,12 m m  Ha ToamHHy xpoMOBoro nOKpblTHH, TaK KaK n ocae  H3HOca 
xpoM a HaaHHaeTca HHTeHCHBHbift H3HOC rnab3 h  Koaeu. B c b h 3h  c 
3THM HeOÖXOaHMO CBOeBpeMeHHO 33MeHHTb H3HOUieHHble KOablia.

yBeanaeHHe TopueBbix p a a n a a b H b ix  3a3opoB MeJKay KOJibuoM h 
nopuiHeM npHBoanT k  HHTeHCHBHOMy n ponycK y M a ca a  b KaM epy 
crop a H H a  h  ra30B b K a p T e p  aBHraTeaa.

ya H T b m a a , h t o  H3HOC U H aH H ap on op u iH eB o ft rp y n n b i n p n  on n caH - 
Hbix H cnbiTaH H ax a H a a o rn a eH  n o  x a p a K T e p y  h  B eaH an n e H3H0caM , 
n oayaeH H b iM  n pn  a aH T eab H o ft S K cn ayaTau H H , a cooT B eT cT B y io iu H e  
aBaeH H a HueHTHHHU, m o j k h o  c  n oM o m b io  n p e a a a ra e M b ix  anarH O - 
CTHaecKHX n ap aM eT p oB  CBOeBpeMeHHO ou e iiH B aT b  cocTOHHHe a e T a ­

a e ft  yK a3 aH H oft rp yn n b i.
Cym ecTByeT  MHeHHe, h t o  BCTpeaaiouiHeca b  SKcnayaTauHH H3HO- 

Cbi unaHHapo-nopuiHeBoft rp yn n u  3HaaHTeabHO b j ih h k it  Ha m o iu - 
HOCTHbie h  SKOHOMHHecKHe noKa3aTeaH, a TaKJKe Ha nycKOBbie Ka- 
aecTBa aBHraTeaeft. CHHJKeHHe s t h x  noKa3aTeaeft aacTO aßaaeTca  
ocHOBaHHeM a a a  peMOHTa aßH raTeaa nyTeM 3aMeHbi aeTaaeft u h - 
aHHaPO-nopuiHeBoft rp y n n u  Han a a a  KararraabH oro peMOHTa. 
B aeftcTBHTeabHoc™  CHHJKeHHe m o ih h o c t h u x  h  SKonoMHaecKHX no- 
Ka3aTeaeft m o j k c t  6uTb caeacTBHeM HapymeHHfi HopMaabHoft pa- 
6 o t u  He ToabKo KpHBOiuHnHO-iuaTVHHoro h  ra3opacnpeaeaH Teab- 
Horo MexaHH3MOB, h o  h  CHCTeM, oöcayjKHBaiom HX aß iiraTeab.

Ha pn c. 2 n p n ß e a e H u  aaH H bie 06 H3M eHeHHax m o u ih o c th u x  h 
SKOHOMHaecKHx n oK a 3 a T e a e ft  a B H ra T ea a  HM3-236 b 3 3 b h c h m o c th  
o t  BpeMeHH p a 6 o T b i c  n b iab io . C K o p o c T H a a  x ap aK T ep n cT H K a  S T o ro  
aB H ra T ea a  b 3aBHCHM0CTH o t  BpeMeHH t n p a ö o T b i c  n u a b io  n oK a - 
aaH a Ha ph c . 3. K  KOHuy HcnbiTaHHft MOlUHOCTb a ß H ra T e a a  CHH3H- 
a a c b  Ha 7,7%, MaKCHMaabHbift K p y T a m n ft  MOMeHT Ha 7%. a m hhh- 
M aabHbift y a ea b H b ift  p a c x o a  TonaH B a  y B e a n a n a c a  Ha 15%- Bßnay 
T o ro  h t o  b o  B p eM a HcnbiTaHHft a p y r n e  a e T a a n  H 3H au iH Baancb He- 
3HaanTeabHO, m o jk h o  ca n T a T b  CHHJKeHHe S K cn aya T a u H O H iiu x  n o - 
Ka3aT  e a e i i  ca ea cT B n eM  H3HOca a e T a a e ft  U H aH H ap on op u iH eB o ft 

r p y n n u .

H a  pnc. 4 noK a3aH a  annaM H K a H3M eHeHna n oK a 3 a T e a e ft  N e, Af„ 
h g e  b 33BHCHMOCTH o t  repM eTH qH ocTH  u n aH H ap oB  n p n  n oaoJK e- 
hhh  n op n iH a  b H a a a a e  TaK Ta  cacaTH a. O c b  a ö c ira c c  roa ib H K a  HMe­
eT  a s e  u iK a a u : yTeuK H  u  b %  n o  n p n ö o p y  H H H AT K-69 h  sk b h - 
BaaeH TH bix HenaoTHOCTeft b  mm2. 3 t o  b u 3 B 3 h o  TeM , h t o  n pn  
H enaoTH O CTax U H aH H ap on op u iH eB o ft r p y n n u .  npeBb in iarom H X  
2 mm2, H eab3a  n oa b 3 0 B a T b ca  n p n ö o p o M  K-69. H enaoTH O C TH , n p e -  
Bb iu ia iou iH e 2 mm2, H a x o a a T  n o  pacxoay B 0 3 a y x a  n pn  o n p e a e a e H -  
hom  aaßaeH H H  H aa nopu iH eM .

H 3  PHC. 4 BHaHO, HTO npH  n p eaeab H O  aOnyCTHMOM CHHJKeHHH 
repMeTHHHOCTH UHaHHaPOB 33 CaeT H3HOCOB U H aH H ap on op u iH eB o ft 
r p y n n u  (80% n o  n p n öop y  K-691 MOlUHOCTb h 3K0H0MHHH0CTb 
yM eH b in a io T ca  He Ö o ae e  aeM Ha 5% n o  cpaBHeHHio c nepBOHaaaab- 
HblMH 3HaaeHHHMH.

H c c a e a o B a H H a  b K a M ep e xoaoaa n oK a 3 a a n , h t o  nycKO B bie K a a e - 
CTBa a B H raT ea e ft  n pn  s to m  Ö yayT n a  n p e a e a e  cooTBeTCTBOBaTb 

TpeöoBaH H H M  OH 025 273— 65.
BcTpeaaroumeca b SKcnayarauHH H3Hocu aeTaaeft u n a H H a p o - 

nopuiHeBoft rpynnu, KaK npaBHao, 3HaaHTeabHO HHJKe npeaeabHO

P h c . 2. H3MeHeHHe MomHOCTHbix h 
3K0H0MHMecKHx noKa3aTeJieft ÄBH raTe­

aH 3 M 3 -2 3 6 :
1 —  MOIIIHOCTb; 2 —  MaKCHMaabHbift 
KpyTsmiHft momcht: 3 —  yÄeabHbift
p a c x o a  TonaHBa (/ ',  2',  3 '  —  othoch- 
TeabH oe 17 H3MeHeHHe sthx napaM eT- 
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Phc. 3. rVonocTHbte xanaKTepwcTHKH jTBHra- 
1 — Hoporo: 2 — npH 

max 0.14.̂  MMt $ —  ttiih f*T 1^  V, 
f f  cp max == 0.3H1 mm: 4 —  nnw i n  =  125 

f f  cp  max ö  0,464 MM

JÖ0Q m o  . M O  1900 rt jOÖ/Mutf ■,
P hc. 4. OTHocHTeJibHoe H3MeneHHe moiiihoct-
HblX H SKOHOMHHeCKHX IIOKa3aTeJI3ft ^BHraTe- 

H M 3-236  b 33bhchmocth ot repMeTHH- 
HOCTH UHJlHHflpOB
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T  a 6 JI h u a 2

H a p a ö o T K a  
B Tb ic. KM

H3HOC 
THJlb3 
B MM

3H aqeH H fl napaM eTpoB  b  c o c t o h h h h  
nocTaBKH n a  peMOHT

3H aqeH H fl napaM eTpoB  
n o c ^ e  peryjjHpoBaHHH

HAH 9T3AOH T .  A

Ä e ia j iH ,  3aM eHeHHbie npH  peMOHTe

P a c x o a  
M acjia  n o c a e  

npHpaßOTKH 
B %  OT 
■ron.iHua

H apa fioTK a  
n o c a e  
3aMeHbl 
a e ia a e i f  

B Tb ic. KM

CJ

CQ

sr

5

CQ

sr
b*
«
aa
H

O

P a c x o a  
'M ac jia  b  %  

k  Ton jiH By •!

V
ca J  
«u n  

bc u

a

ÜH

J le u t a m e j ib  J 1 M 3 -2 3 6

1 3 0 ,3 0 ,150 168 181 3 2 ,2 1 ,85 178,5 175,0 3 2 ,3 P Iopu iH eB b ie  K O ab iia , BKjiaauuiH 0 ,8 105,0
1 4 8 ,5 0 ,14 0 171 178 3 2 ,0 1 ,50 182,0 176,5 3 3 ,0 T o  * e 1 ,0 5 0 ,0
1 1 0 ,3 0 ,12 5 163 192 3 5 ,0 2 ,0 181,0 177,0 3 2 ,9 n o p u m e B b ie  KOabiia 0 ,9 9 2 ,3

J le u z a m e j ib  J IN 1 3 -2 3 8

16 7 ,6 0 ,21 218 190 4 1 ,9 2 ,1 2 3 8 ,0 176,0 4 2 ,6 Ilo p iu H e B b ie  KO abiia, BKJiaabiuiH , 1 ,4 7 2 ,4
9 8 ,6 0 ,1 3 228 187 4 5 ,0 1 ,5 2 3 5 ,0 175,0 4 2 ,5 n o p u iH c n b ie  KO abiia 0 ,9 8 6 ,7
7 7 ,3 0 ,11 206 185 3 9 ,5 1 ,3 2 3 0 ,0 173,0 4 1 ,5 T o  * e 0 ,7 5 7 2 ,7

* 160,2 0 ,2 3 230 190 4 6 ,0 2 ,3 2 3 5 ,0 178,0 42 ,1 n o p u iH eB b ie  KO jib iia  BKjiaabiiuH 1 ,35 7 7 ,8

^OnyCTHMblX BeÄHBHH, BTO He M'I>KeT 33MeTHO CHHIKBTb SljlljieK- 
THBHOCTb paßoTbi ÄBHraTeÄH.

B pe3y^bT3Te HCCÄeÄOBaHHH ÄBHrsTeJieft flM 3  ( t s 6 j1 . 2), n oery-
riHBUIHX ÄÄH K3IIHT3JIbH0r0 peM 0H T3, yCT3H0BJieH0, BTO BO BCeX 
CJiyB3HX OTKÄOHeHHH MOIHHOCTHblX H SKOHOMHBeCKHX nO K333Tejieft 
OT HOpMbl H nOBbimeHHSH ÄbIMHOCTb BblnyCKHblX T330B HBHÄHCb 
pe3 yjibT3 TO M  H3HOC3 p scn b ijiH T e jie ft  h  H enpsBH JibH oro p e ry jiH p o -  
B3HHH Ton jiH B H oft a n n a p a T y p u .

F lo c j ie  33M eHbi pscnbW H TeJ ie ft ijiopcyH O K  h p eryÄ H poßaH H H  a n n a - 
p S T yp b l MOIHHOCTHbie H SKOHOMHBeCKHe nOK333TejIH  Ä B H raT eÄ eö  
npSKTHBeCKH nOJIHOCTblO BOCCT3H3BJIHB3JTHCb.

PSCXO/I M3CJI3 y  3THX Ä B H raT eÄ eö  COCTaBÄHÄ npHMepHO 1,8% K 
p s c x o n y  T0n jIH B3 H ÄHUIb y  Ä B H raT eÄ eö  C nOJIOMSHHbIMH HJIH 33- 
BHCIHHMH KOJIbUSMH 2,5— 3%. H3HOC THJIb3 UHÄHHÄPOB B OCHOB- 
h ö m  He n p eB b im s ji 0,23 m m .

OCHOBHbIMH npHBHHSMH nOBblUieHHOTO p3CXOfl3 M3CJI3 HBÄHIOTCH 
ßOÄbUIHe TO p iieB b ie  3330pb l KOJIbUO —  nOpUleHb, B03HHKIHHe B pe- 
3 y jIb T 3 T e  H3H0C0B. 3 t H H3HOCbI BbI3bIB3IOT yB ejIH B eH Iie H3C0CH0T0 
ÄeÖCTBHH KOJieH, H3-33 KOTOpOTO nOBbllHaeTCH npOK3BHB3HHe M3C- 
JI3 B K 3 M ep y  Crop3HHH H ra3b l npopblBSIOTCH B K S pTep  Ä B H raT e­
ÄH. K p o M e  t o t o , y  M a ce ji H eKO Topb ix npHM eHHeM bix c o p t o b  oßpa-

30BbIB3eTCH H3Tap, KOTOpblH BbI3bIB3eT 3ajleraHHe KOJieil H 3arpH3- 
HeHHe ÄpeH a*H bIX  OTBepCTHH B nOpiUHHX.

HcCJieÄOBSHHH nOK33ajIH, BTO H3HOC THJIb3 UHÄHHÄPOB ÄO 0,25— 
0,30 MM MaKCHM3JIbH0 ÄOnyCTHM KaK C TOBKH 3peHHH npneMÄeMO- 
ro yxyÄineHHH nycKOBbix KaBecTB ÄBHraTeÄH h  yßeÄHBCHHH pacxo- 
Äa MacÄa, t s k  h  no noK333TeÄHM h h ä g ä c h o c t h  paßoTbi h h ä h h ä PO- 
nopuiHeBoft rpynnbi. ripn s t o m  HeoßxoÄHMo CBoeBpeMeHHO 3aMe- 
HHTb nOpUIHeBbie KOÄblia. 3 t 0 n03B0ÄHT CHH3HTb TeMn H3HOCa 
THÄb3 H BOCCTaHOBHTb paÖOTOCnOCOÖHOCTb ÄBHraTeÄH Ha ÄÄHTeÄb- 
Hbift nepnoÄ ero paßoTbi.

H aH öO Ä biu aH  sijiijieKTH BH ocTb 3 aM eiib i KOÄeu HaÖÄiOÄaeTCH npn 
H3HOCe THÄb3 ÄO  0,12— 0,15 MM.

Pe3yÄbTaTbI HCCÄeÄOBaHHH nOÄTBepÄHÄH npaBHÄbHOCTb ÄaHHblX 
no ÄßHraTeÄHM 5IM3, nOÄyneHHbix paHee1.

TaKH M  o öp a 3 0 M , h 3hocm  Ä eT a Ä e ft  U H Ä H H Äponopu iH eB ofl rp yn n b i 
nOBTII He BÄHHIOT Ha H3MeHeHHH MOIHHOCTHblX H SKOHOMHBeCKHX
noKa3aTeÄeft ÄH3eÄeö, a b  o c h o b h o m  CK33biBaiOTCH Ha 3HanHTeÄb- 
h o m  yßeÄHBeHHH pacxoÄ a  MacÄa h  yxyÄUienHH nycKOBbix KanecTB.

1 M .  A. r p H r o p b e e ,  E .  n . C n a S o B .  —  « A B T O M o ö H Ä b H a a  n p o M b im -  
n e H H o c T b » ,  1972, Ns 12.

y f lK  621.43.032.8

O c o 6 e H H O C T M  p a Ö O T b l  C H C T e M b i  T O n J I M B O n O A C I H H  K a p 6 l O p a T C p H O r O  

A B n r a r e n f l  b  KdBM TCiLiM OHHbix v c jio b m six

D  C B 5 I3 H  c ÄerKoft HcnapneMOCTbio 6eH3HHa b CHCTeMe Ton.iH- 
AJ BOnOÄbBH aBTOMCÖHÄbHblX ÄBHraTeÄeö MOIKeT nOHBHTbCH 
KaBHTailHH, BTO npHBOÄHT K CHHTKeHHIO npOH3BOÄHTeÄbHOCTH ßeH- 
3onacoca h Äam e k  npeKpameHHio noÄaBH TonÄHBa [1 — 3].

KaBHram iH  b CHCTeMe TonÄHBonoÄaBH BÄeneT 3a coß oö  noHH- 
HceHHe ypoBHH TonÄHBa b nonÄ3BKOBOH KaMepe Kapß iopaTopa, 
BCÄeÄCTBiie Bero 3anopHbiö KÄanaH e ro  nonÄaBKOBoro MexaHH3- 
Ma OTKpbinaeTCH Ha BeÄHBHHy, ßoÄbinyio oßbiBHoö. B pe3yÄbTaTe 
THÄpasÄHBecKoe conpoTHBÄenne KÄanaHa CHHmaeTCH, a x o ä  
ÄHaijiparMbi 6eH30Hacoca B03pacTaeT 3a CBeT yßeÄHBeHHH ä o ä h  
ee nepeMemeHHH b Bepxnee noÄomeHHe nOÄ ÄeftcTBHeM ueHTpaab- 
h o h  npyiKHHbi. BeÄHBHHa 3Toro nepeMemeHHH 3 3 b h c h t  TaK>Ke o t  
BHCÄa paßoBHx h h k ä o b  b eÄHHHiiy BpeMeHH. MeM ßoÄbinee koh h - 
BecTBo h h k ä o b  coßepm aeT ÄHatjiparMa, tcm  MeHbme ee xoä - 

Ha pnc. 1 noKa3aHa aaBHCHMOCTb BeÄHBHHbi xoÄ a  h  ÄHaijipar­
M b i ß e n a o ia c o ca  o t  CTeneHH ÄPocceÄHpoBaHHH BcacbiBaiomeö 
A p s h Ham eTaTeÄbHoö A p0 M arncTpaÄeö (600 o6/m hh —  cnÄom - 
Han, 1800 o6/m hh —  m TpaxoBan ä h h h h ).  B m c c to  pacneTHoro 
xoÄ a , paBH oro b HCCÄeÄyeMOM 6eH30Hacoce 7 mm, npn He3a- 
Ä p occeÄ ’.ipoBaHHbix MarncTpaÄHX BeÄHBHHa xoÄ a  ÄHaijiparMbi 
paBHa 5 mm Ha pemHMe 600 o6/m hh h 3,5 mm na peiKHMe 
1800 o6/m hh.

H 3 M e n e n H e  B e Ä H B H H b i x o Ä a  Ä H a i j i p a r M b i  b 3 3 b h ch m o c th  o t  C T e ­

n e H H  Ä p o c c e Ä H p o ß a H H H  B c a c b i B a i o m e ö  M a r H c r p a a n  ( p n c .  l , _ a )  

M O Ä e Ä i i p y e T  p a ß o T y  6 e H 3 0 H a c o c a  b B b ic o K O T C M n e p a T y p H b ix  y C Ä O -  

b h h x . ü o  M e p e  Ä p o c c e j iH p o B a H H H  B n y c K a  x o ä  Ä H a i j i p a r M b i  y B e -  

Ä H B H B a e T C H . Y c H Ä H e  n p y iK H H b l  n p H  S T O M  3 3 T p a B H B a e T C H  B O C H O B ­

H O M  Ha c a i a T H e  n a p o ß  6 e t i3 H H a ,  a  n a  n o Ä e 3 H b i ö  x o ä ,  o ß e c i i e - m -  

BaiomuH n o Ä a n y  T o n Ä H B a  b n o n Ä a B K O B y i o  K a M e p y  K a p ß i o p a T o p a ,

8 pacxOÄyercn jiHuib ycHÄHe, KOTopoe ueHTpaÄbHaa npyiKHHa pa3- 
BHB3CT, HaXOÄHCb B COCTOHHHH, 6äH3KOM K HCXOäHOH 33TH>KKe.

B. B. MAPKEEB 
U H H T A

B CÄynae yBeÄHneHHH h h k ä h b h o c th  p a ß o ra  ßeH30Hacoca npyiK H - 
na He oßecneBHBaeT noÄH oro nepeMemeHHH ÄHaijiparMbi b Kpaö- 
Hee BepxHee noÄomeHHe.

P h c . 1. 3aBHCHM0CTb x o a a  ÄHaijiparM bi 6eH 3oH acoca h  npoHSBoaaTejibHocTH 
SKCnepHMeHTaabHOrO OÖpa3Iia C pa3ÄHBHbIMH npOXOÄHblMH OTRepCTHHMH 
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KaK bh aho 113 pnc. 1 ,6 , no Mepe yMeHbmeHHH A p 0 BeaHHHHa h  
pacTeT HejiHHeHHO. HeM ßoabine CHnmeHHe rHapaBAHnecKoro 
conpoTHBaeHHH A p 0, TeM HHTeHCHBHee yBeaHHHBaeTCH x o a  ana- 
(jjparMbi. TeM  He MeHee b cayn ae noaHoft pa3rpy3KH HarHeTa- 
TeabHon MarHCTpaan anacJiparMa He a o c ra ra eT  CBoero pacneT- 
Horo x o a a , ocoßeHHo npn ßoabuioH nacTOTe BpameHHH npHBoa- 
Horo Baaa.

TaKHM o6pa30M , Ha KaBHTauHOHHbix pesKHMax paöoTbi 6eH30- 
Hacoca yBeanneHHe x o a a  e ro  anaijiparM bi oßycaoBaeHO npouecca- 
mh, npoiicxoaHiiiHMH Kar bo BcacbiBaromeft, TaK h b HaraeTaTeab- 
hoh M aniCTpaaax. OaHaKO HeH3Öe*Hoe npn stom  B03pacTaHHe 
xoaa  ana(J)parMbi He cnocoßcTByeT yBeanneHHio noaanH Tonasisa 
h noaaepjKaHHio HeoßxoaH M oro ypoßHH e ro  b nonaaBKOBoft Ka- 
Mepe K apö iopaTopa , x o th  3anopHbift KaanaH ee h o t k p h t  noa- 
HOCTbio. IIccaeaoBaH H H  pa6oTbi ßeH30Hacoca Ha p e *H M a x  Kasn- 
TaaHH Ha ycTaHOBKe, HMeromeft npo3panHbie TomaHBonpoBoabi, 
noKa3aaH, h to  b TaKTe BcacuBaHHH napoßbie ny3bipn, pacTarn- 
Baacb, nonaaaiOT b paßon yio  KaM epy ßeH30Hacoca, a b TaKTe 
HarHeTaHiia BbiTaaKHBaioTCH oß p a ra o  bo BcacbiBaiom yio Ma- 
racTpaab. n oa a n H  TonaHBa npn btom  He nponcxoaH T coBceM.

Cym eCTBeH HbIM  (JiaKTOpOM, CnOCOßcTByiOmHM CHHJKeHHIO B ep o- 
HTHOCTH 0Öpa30BaHHH KaBHTaUHOHHblX yCAOBHH B TOnAHBHOH Ma- 
rH CTpaan o t  6 eH 3 o6 aK a  k 6 eH 3 0 H a cocy , hbahbtch  y M eH b iu eH ie  
rn a p a B a iin e c K o ro  conpoTH B aeH H H  Ha aHHHH BcacbiBaHHH. B ejim n - 
Ha chhjkchiih  aaB aeH H H  b  6 eH 3 on p o B o a e  nocTO H H H oro a n a M e T p a  
o n p e ae aa eT C H  no c jiop M yae  ,H ,ap cH -B eH c6 axa :

-np
p =  X-

*-np

d f
(1 )

rae

Anp

K ostfx jm uH eH T TpeHHH, 3aBHCHutHH b oß m eM  c a y n a e  
o t  n n c a a  P e f lH o a b a c a  h m epoxoB aTO C TH  T p y ß o n p o -  
B o a a ;
upHBeacHHan aanHa 6eH3onpoBoaa, paBHan cyMMe 
e r o  reoM eTpanecK O H  a a h h m  h sKBHBaaeHTHoft a a h h h  
Mecrab ix  conpoTHBaeHHH;
BHyTpeuHHH a n a M e T p  Tpy6onpoB O .ua ; 
naoTHOCTb jk h ä k o c th ;

v =  —  —  cpeaH H H  aH neH H an  CKopocTb noTO Ka b m/c; 
P

U —  cpeaHHH MaCCOBaH CKopocTb B KT/m2'C. 
«to p M ya a  (1 )  MoaceT 6biTb npeacTaßaeH a b BHae

A p  =  0,811 X
m cLnp 

rf5 p
(2 )

ra e  m c —  ceKynaHbiH MaccoBHÖ p a cx o a  jk h ak o c th .
K a n  b h ä h o  H3 (j)opMyabi (2 ), CHH*eHHe aaBaeHHH b ßeH3o- 

n poßoae npHMO nponopanoHaabHO KBaapaTy w aocoB oro  pa cxoaa , 
a TaKace npHBeaeHHoft aaHHe 6eH3onpoBoaa h o6paTHo nponop- 
HHOHaabHo cpeaHeft naoTHOCTH >k h a k o c t h  h BHyipeHHeMy anaM eT- 
py  6eH3onpoBoaa b nHToft CTeneHH. H 3 sto to  caeayeT , hto  npn 
yMeHbuieHHH anaM eTpa Tp y6onpoB oaa  b 1,25 pa3a BeaHHHHa chh- 
*eHHH AaBaeHHH yßeaHHHBaeTCH b 3 pa3a.

TIpeacTaBaeHHbie Ha pac. 2 xapaKTepncTHKH 6eH30Hacoca aBTO- 
Mo6nan «M o c k b h h -4 1 2 » ,  noayneHHbie c  6eH3onpoBoaaMH d „  =  
= 4  mm (npHHHT Ha aBTOMOÖHae) h d y =  6  mm, cBHaeTeabcTByioT 
0 3H3HHTeabHOM BaHHHHH AHaMeTpa 6eH30np0B0A0B Ha npOH3BO- 
AHTeabnocTb 6eH30Hacoca. C yBeaHneHHeM nacTOTbi BpameHHH 
npHBoaHoro Baaa pa3HHua b np0H3B0AHTeabH0CTH Hacoca b 3a- 
b h ch m o c th  o t  anaM eTpa 6eH3onpoBoaoB yßeaHHHBaeTCH. H anpn- 
Mep, b AHana30He CKopocTeft npH Boanoro Baaa 1800— 2400 o6/m hh 
c yßeaHHeHHeM BHyTpeHHero anaM eTpa 6eH3onpoaoaoB  a o  6 mm

Phc. 2. 3aBHCHMocrb npoH3Eo;uiTGji[,noCTH 6eH3oHacoca aBTOMoÖHJiH «M o c k -  
bhh-412» o t  BHyTpeHHero an aM eT p a  Tpyß on poB oaoB

P h c . 3. y jiym iieH H e  p a 6o T o cn o co6HocTH aBTOM oönjibHoro 6eH 30H acoca c yBe- 
JIHHeHHeM Po

npoH3BoanreabHOCTb ßeH30Hacoca npn npoTHBoaaßaeHHH 
100 mm pT. c t .  (pnc. 2 , a )  B03pacTaeT Ha 15— 2 0 % , a Ha pe>KH.vie 
CBOöoanoro caHBa (pnc. 2 , 6 )  —  ao  4 0 % . C aeaoBaTeabH o, c yße- 
aHHenHeM BHyTpeHHero anaM eTpa 6eH30npoßoaoB cHH/KaeTcn BHyT- 
peHHee rnapaBAHnecKoe conporaB aeH ne b M arncTpaanx toh a h b o - 
noaaHH h yMeHbiuaeTCH BeaHHHHa naaeHHH aaBaeHHH, oßycaoB - 
aHBatomaH MeHbmyio sepoHTHOCTb noHBaeHHH KaBHTauHH npn 
pa6oTe ßeH30Hacoca b BbicoKOTeMnepaTypHbix ycaoBHHx.

BepoHTHOCTb o6pa30BaH H H  n ap oB b ix  n p o ß o K  b H a ra eT a T e ab H on  
nacTH CHCTeMbi TonaH B on oaaH H  b 3HaHHTeabHOH M ep e u p e a o n p e -  
aeaneTCH  npHHHToft BeaHHHHoft aaBaeH H H  H yaeB o ft noaaH H  6eH30- 
H a coca . 3aBHCHMOCTb Ha pn c . 3, a, n ocT p oeH H an  n o  A H T ep a T yp - 
hhm aaH H H M  [4 ] ,  n oK a3b iB aeT , h to  c  yßeaHHeHHeM  CTeneHH c * a -  
thh , a C aeaoB aT eab H o , h MomHOCTH a a n ra T e a H  npHM eHHioT 6ch- 
30Hacocbi c  noßbim eHHbiM  a a sa eH H eM  H yaeB o ft n oaan H , cocTaB- 
am om H M  b coßpeM eH H bix  CHCTeMax 0 ,4  ktc/cm2 h 6o a e e . M e x a -  
hh3m oöpa30BaH H H  aaBaeH H H  H yaeB o ft n oa a n H  H a n ß o a e e  noa.no 
H3yneH hhohckhmh cneunaaH CTaM H  [5 ] ,

H a  pn c . 3 ,6  n oK a3aH o  BAHHHHe BeAHHHHbi aaBaeH H H  H yaeB on  
n oaan H  Ha npoH 3BoaH TeabH O CTb ce p n n H o ro  6eH 3 0 H acoca  p a3M ep- 
HOCTH 100, B KOTOpblH nOOHepeAHO MOHTHpOB3AH TapH p0B3H H bie 
u eH T p a a b iib ie  n p y *H H b i, o 6ecn en H B a iom H e a a ß a eH H e  H yaeB o ft n o - 
a a n n  188 mm. pT. ct., t .  e. ok oao  0 ,25 ktc/cm2, h n p eB b im a iom H e 
aaBaenne n o  T Y ,  paB H oe 255 mm pT. ct., t . e. 0,35 ktc/cm2, n pn  
C T an aapTH b ix  T eM n ep aT yp H b ix  y caoB H H x  20 °C . H T o 6bi ycTpaH H Tb  
BAHHHHe THApaBAHHeCKOrO COnpOTHBAeHHH 6eH 30np0B 0A0B , BHyT- 
peHHHft a n a M e T p  hx 6b ia  yB ean n eH  a o  d y =  8 mm.

noayneH H bie pe3yabTaTbi noKa3biBaioT, h to  npoH3BoanTeab- 
HOCTb 6eH30Hacoca B03pacraeT c yBeanneHHeM aaBaeHHH Hyae- 
boh noaann (cnaom Hbie ahhhh ) cpaBHHTeabHo c T Y  (niTpHX03bie 
ah h h h ).

3(J)$eKTHBHbiMH MeponpHHTHHMH n o  C H H *eH H io  n a p o o 6 p a 3 o -  
B3HHH B CHCTeMe T onaH B on oaaH H  HBAHIOTCH yM eHbU ieHHe B p ea - 
H o ro  n p oc T p a n c T B a  b p a ß o n e ft  K a M ep e  6 eH 3 0 H acoca , CHHJKeHne 
T H apaB A H n ecK oro  conpoTH B aeH H H  na ahhhh BcacbiBaHHH n yTeM  
yBeanneH H H  n p o x o a H o ro  a n a M e T p a  6 eH 3 on p o B o a a , p a a n y c o B  e r o  
H 3 n i6 a  h t .  a . ^ t o  KacaeTCH  c a M o ro  6 eH 3 0 H acoca , t o  CH H *eH H H  
e r o  BH yTpeH H ero  rH A paB AH H ecK oro  conpoTH B aeH H H  mohcho a o - 
CTnnb nyTeM  B b iöo p a  panHOHaabHOH koh ctpykh h h  K a a n a H a , h to  
n oaTB ep>K aaeTC fl p e3 yab T aT aM H  K O H C TpyK Top cK O -H ccaeaoB aTeab - 
ckhx p a 6oT, BbinoAHeHHbix b U .H H T A  n pn  M oaepH H 3auHH cepnH - 
H o ro  6 en 3 0 H a co ca  pa3M epH0CTH 100 h co3aaH H H  h o b o to  K a a n a H a  
[6 ] .  KOHCTpyKUHH o n u T H o ro  1 h c e p n iiH o ro  2  KaanaH O B n oK a3 a - 
Hbi Ha p n c . 4.

B npouecce pa3paÖ0TKH h ob o to  KaanaHa npoBeaeHO Tm aTeab- 
Hoe HccaeaoBaHHe bahhhhh Ha npoH3BoaHTeabHOCTb Hacoca ana- 
MeTpa n p oxoaH oro  OTBepcTHH ceaa a  KaanaHa, e ro  aaHHbi, BeAH­
HHHbi n o a teM a  3anopHofi naacTHHw, ycnaHH KaanaHHoft npyacHHbi, 
anaM eTpa rae3A a n oa  KaanaH b paßoneft KaMepe ßeH30Hacoca 
h ap- u p n  OAHOBpeMeHHOM pemeHHH BonpocoB e ro  repMeTHHHocTH, 
TeXHOAOrHHHOCTH H peMOHTOCnOCOßHOCTH.

H a  pnc. l , e  npeacTaßaeHa KaBHTauHOHHan XapaKTepncTHKa 
Q = f (A p B) ( d y =  6 mm, n = 1 4 0 0  o6/mhh) o a h o to  h t o t o  * e  
ßeH30Hacoca, ho c pa3AHHHbiM anaM eTpoM n p oxoaH oro  OTBepcTHH 
ceaa a  KaanaHa. KpHBbie onacbiBaioT KOHueßbie xapaKTepncTHKH 
npn apocceaHpoBaHHH BcacbiBaiom ero 6eH3onpoBoaa c 340 mm 
pT. c t . ,  t .  e. c MOMeHTa, K oraa  aaabH eftm ee apocceanpoßaH H e 3 e- 
aeT  k pe3KOMy yBeanneHHio rnapaBaH necKoro conpoTHBaeHHH, na- 
a chh io  aaBaeHHH bo BcacwBaiomeH M arncTpaan h k HHTeHCHB- 
HOMy napooßpa30BaHHio.

IlpoH3BoaHTeabHOCTb ßeH30Hacoca n aaaeT  c yMeHbiueHHeM o t-  
BepcTHH ceaa a  KaanaHa Ha BceM anana30He apocceanpoBaHHH.
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P h c . 4. K o h c t p y k h h h  onb iTH oro  h  cepH flH oro  KjianaHOB

n p n  C03aaHHH hoboh  toao b k h  6eH30Hacoca npecAeAOBaAicb 
OCHOBHilH uejlb —  y.MeHbHIHTb oßbeM  BpeÄHOro npOCTpaHCTßa, 
nocKOAbKy b CAynanx p a ß oT u  6eH30Hacoca n a  AByx<)>a3HOH cpeAe 
(n a p  h »HAKOCTb) b TaKTe HarHexaHHH ß oA b iu a a  nacTb x o A a  
AHacjjparMu 3aTpanHBaeTCH Ha O K a r a e  napoB TonjiHBa. CxopocTb 
CJKaTHH nap0B03flym H0il cj>a3bl 33BHCHT B OCHOBHOM OT COOTHO- 
rneHHH o6i>eMa Vh, onn cu B aeM oro  AnarjiparMOH, h o ß ie M a  V Bp 
BpeAHoro npodpaH CTBa, xapaKTepH 3yeM oro K03(j)(})HHHeHT0M 
BpeÄHoro npocTpaHCTBa

I Io a h u h  oStjCM paßoneft KaM epu SKcnepHMeHTaABsoH to jtobkh  
c  TpeMH hobum h KjianaHaMH yaaAOCb a o b oc th  a o  46 cm3, h to  
noHTH Ha 20 %  MeHbme o ß teM a  paßonen KaM epu cepHHHoft ro- 
AOBKH C UieCTbK) KjianaHaMH npH OAHOM H TOM * e  HX AHaMeTpe. 
H a  pnc. 5 noKa3aHa npoH3BOAHTejibHOCTb 6eH30Hacoca c cepnft- 
hoh mecTHKjianaHHOH (KpHBan /) h SKcnepHMeHTaAbHOÖ Tpex- 
KJianaHHOH (KpHBaa 2 ) roAOBKaMH b 33bhchm octh o t  TeM nepa­
T yp u  TonjiHBa, BbixoAnm ero H3 Hacoca, npn d y —  6 mm h n =  
=  1800 o6/mhh.

B  neAHx MaKCHMajibnoro npnßAHJKeHHH k  AeHCTBHTejibiiuM yc- 
a o b h h m  paßoTu  6eH30Hacoca c  KapßropaTopoM BucoKOTeMnepa- 
TypHbie HCnblTaHHH npOBOAHAH TOJIbKO npn ApoccejiHpoßaHHH 
TonAHBa Ha BbixoAe H3 6eH30Hacoca, ä a h  nero  b HaraeTaTeAbHUH 
6eH30npo30A m o h t h p o b 3a h  jKHKAep c AHaMeTpoM npoxoA H oro 
OTBepCTHH 2,5 MM npH ÄAHHe KajIHÖpOBaHHOTO OTBepCTHH 5 MM. 
HcnuTye.M bie oß pa3au  OTAHnaAHCb MaTepnaAOM, H3 KOToporo 
6u a h  H3TOTOBAeHU h x  KopnycH ue ä 6T3a h  (cepHHHbifl oßpa3eu 
H3 HHHKOBoro cnAaBa, sKcnepnM eurajibH ue o6pa3u,u H3 3a io m h - 
HHeBoro cn jia ß a ). ü p n  npeKpameHHH noAaqn TonAHBa HacocoM 
npeÄUiecTByrom ee H3MepeHHe npoH3BOAHTenbHOCTH cnHTanocb 
nocAeAHHM h noAynHAO HaHMeHOBaHHe «n p eA eA  ycTOHHHBoft pa- 
So t u » .

n oA O roeB  6eH30HacocoB ocymecTBAHAcn b bo ah h o h  BaHHe 
c 3AeKTpHHecKHMH cnnpaAHMH npn TeM nepaType b o a u  ä o  100°C. 
BeAHHHHa npOH3BOAHTeAbHOCTH H paBHOMepHOCTb ee CHHJKenilH 
c p o c t o m  TeM nepaTypu  npaKTHnecKH OAHHaKOBu ä a h  oß on x  Ha- 
cocob . O a h 3ko  y  cepHHHoro H acoca cpuB noAanH TonAHBa, He- 
c m o t ph  Ha pa3AHiHe b TenAonpoBOAHOCTH M aTepnana K opnycH ux 
AeTaAefl, npoH3om eA paHbiue. TeM nepaTypa  b o a u , npn kotodoh  
npoH30ineA cpuB noAanH TonAHBa, y  o 6oh x  6eH30HacocoB cocTaB- 
a h a 8 100°C, TOTAa KaK TeM nepaTypa TonAHBa, B u xoA n m ero H3 
Hacoca, npn KOTopoft 3ac})HKCHpoBaH npeAeA ycToftanBOH paßoTu , 
y  SKCnepHMeHTaAbHoro Hacoca Ha 3°C  Bbime, neM y  cepnÜHoro. 
Bo3MOjKnocTb p a f io ra  npH ßoAee BbicoKoft TeM nepaxype TonAHBa 
o6ycAOBAena MeHbuiHM rHApaBjiHnecKHM conpoTHBAeHHeM KAa- 
naHa h m 3j iu m  o fiieM O M  paßonen KaM epu onuTHoft to a o b k h , hto 
CnOCOßCTBOBaAO CHHJKeHHK) K03(j)(j)HHHeHTa BpeAHOTO npOCTpaH-
CTBa e m.

n p H  OAHOM H TOM JKe ÄH3MeTpe ßeH30HaC0Ca K03(}><}>HnHeHT 
BpeÄHoro npocTpaHCTBa mojkho  cHH3HTb nyTeM yBeAHHeHHH nOA- 
hoto  B03M0JKH0T0 xoA a  AnaijiparM U.

H 3 PHC. 5 BHÄHO, HTO npOH3BOAHT€AbHOCTb 3KCnepHMeHT3Ab- 
h o to  ßeH30Hacoca c xoaom  AHacJiparMU 9 mm (KpHBan 3 ) Bbirne 
npoH3BOTHTeAbHOCTH 3T0T0 >Ke ßeH30Hacoca c xoaom  AHarfiparMbi 
7 mm (KpHBan 2 ) npn TeM nepaType TonAHBa, B u xoA flu ie ro  H3 Ha-

Phc. 5. KaaHTanHoHHaa xapaKTepncTHKa 6eH30Hacoca c cepnflHbiMH h onbiT- 
HbiMH KjianaHaMH:

1 —  np0H3B0AHTejibH0CTb Hacoca c cepnfiHofi roJioBKofl; 2 —  TipoHmoAM- 
TejibnocTb Hacoca c sKcnepHMeHTajibHofi roJioBKofl h x o a o m  AHa^parMbi 

7 mm; 3 —  t o  ixe, c  x o a o m  AHa4>parMbi 9 mm

coca , 40°C  Ha 2 3 % , a npn TeM nepaType TonAHBa 45°C  Ha 28% . 
Ilp H  3T0M B  nepBOM CAyHae CHHJKeHHe npOH3BOAHTeAbHOCTH ßen- 
30Hacoca b 33bhchm octh o t  noBbiuieHHH TeM nepaTypu  T0nAH3a 
npoHcxoAHT ßoAee nAaBHO, neM bo btopom . IIp eA eA  ycToftqnBOCTH 
paßoTu  ä ah  SKCnepHMeHTaAbHoro Hacoca c xoaom  ÄHatjjparMM 
h — 7 mm HaßAEOAaach npn TeM nepaType TonnHBa 48°C , npn stom  
h acoc  c  yßeAHHeHHUM xoaom  AHa4>parMu h = 9 mm hmca npoH3- 
BOAHTeAbHOCTb ßOAee 80 a/h H npOAOAJKaA yCTOHHHBO paßOTaTb. 
^OBecTH e ro  noA any a o  cpuß a  OKa3aAOCb HeB03M0>KHUM, TaK 
KaK HeAb3H ßuAO noAHHTb TeM nepaTypy ncnoAb3yeM oro Ten/io- 
HOCHTeAH Bbirne 100°C.

ÄAH  yMeHbineHHH BepoHraocTH oßpa30BaHHH n a p oß u x  npoßOK 
HeoßxoAHMO 3aKA3AUBaTb b KOHCTpyKHHio paßoHeft KaM epu ßeH- 
30Hacoca HaHßoAbuiHft x o ä  AnaiJiparMu ( b npeA eA ax bo3mojk- 
Horo ee BUTHrHBaHHH). BucKa3UBaeM bie HHorAa onaceHHH o ßo­
Aee HHT3HCHBHOM H3HOCe ÄHatjiparMbl npH ee ßOAbUIOM XOAe 
He oßoCHOBaHbl, TaK KaK nOCAeAHHH HaßAKJAaeTCH TOAbKO Ha KaBII- 
TaunoHHux pejKHMax, b ycAOBHHx b h c o k h x  TeM nepaTyp OKpy- 
» a io m e r o  B03Ayxa; b oßuHHUx ycAOBHHx AnaiJiparMa KOAeßAercH 
o ko ao  KpaHHero HHJKHero nOAOJKeHHH, h ee  x o ä  onpeAeAfleTcn 
pacxoAOM TonAHBa ABHraTeAeM [7 ] .

H 3 CKa3aHHoro CAeAyeT, hto  coßepmeHCTBO SACMenTOB Ton/iH- 
BOnOAaHH B ßOAbUIOH CTeneHH BAHfleT Ha CTafiHAbHOCTb paßoTbl 
CHCTeMu nHTaHHH aBTOMOßHAH npn e ro  SKcnAyaTaiiHH b b u c o k o - 
TeM nepaTypHux ycAOBHHx.

n p H  MOAepHH3aU,HH HAH npOeKTHpOB3HHH CHCTeMU TOnAHBO- 
noAann HeoßxoAHMO b ochobhom  yHHTUBaTb CAeAyiom ee.

1. Mai'HCTpaAH TOIIAHBOnOAaHH AOAJKHbl H M d b  MHHHM3AbHÜ 
B03M0JKH0e THApaBAHHeCKOe COnpOTHBAeHHe.

2. CoBMecTHan paßoTa arperaTOB ßeH30Hacoc— KapßiopaTop 
AOAKHa oßecneHHBaTbcn npn ßoAbuieM AaBAeHHH TonAHBonoAanH.

3. n p a  noA ßope h a h  KOHCTpynpoBaHHH hoboto  ßeH30Hacoca 
HeoßxoAHMO CTpeMHTbCH K COßAIOÄCHHIO CAeAyiOU;HX yCAOBllft: 
MaAoe BHyTpeHHee rHApaBAHnecKoe conpoTHBAeHne, MHHHMaAb- 
h h h  oßbeM  BpeÄHoro npocTpaHCTBa paßoneft KaM epu, MaKCH- 
MaAbHO bo3m o jkh uö  noAH uö x o a  AH a^parM U .
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M oAeniipoBaHM e h o  9 B M  Kone6aHM M aBTO M o6nnsi c  npoAO JibH o-ynpyroM

n o A B e c K O M

M. A. KJflKEBMH, A. T. PABBMH
M ockobckhh  aBT03aB0fl h m . H. A. JlMxaneBa

I I I H P O K H E  HaTypHbie HcnbiTaHHH h HccjieHOBaHHa 3btom o6h- 
Jiefl c npoÄOJibHo-ynpyrHMH noHBecKaMH, BbinojiHeHHue Ha 

M ockobckom  aBT03aB0Äe hm. M.  A. /iHxaneBa h By33MH [1 — 3 ], 
noKa3ajiH, h to , cH H *aH  npoHOJibHyio m ecTKocTb naccHBHOÜ noa- 
BecKH, m ojkho aocTHTHyTb ÄaJib iieüw ero yaynmeHHH SKcm iyaTa- 
HHOHHblX CBOÜCTB aBTOMOÖHJIH. OaHaKO npH 9T0M B03M0JKHH H 
HeraTHBHbie HBaeHHH.

PaccMOTpHM pe3yjibTaTbi M oaeanpoBaH H « Ha 3B M , KOTopoe 
npOBOaHJIOCb C HejlblO KaHeCTBCIIHOÜ H KOJIHHCCTBeHHOÜ OHeHKH 
bjihhhhh  n p oaoab H oro  noapeccopHBaHHH Ha noKa3aTejiH KOJieöa- 
Te.ibHoro n ponecca  jierKOBoro ceMHMecTHoro aBTOMOÖHJIH 3HJ1 k 
onpeaeJieHHH oöJiacTn onTHMaJibHbix 3naHeHHÜ o c h o b h h x  k o h - 
CTpyKTHBHbix napaM eTpoB npoaoabH O -ynpyroü  noasecKH —  npo- 
aoabHoü jKecTKocTii h aeMncj)HpoBaHHH b npoaoabHOM HanpaBae- 
hhh c yneTOM bjihhhhh  BepTHKaJibiibix KOJieöaHHÜ Ha npoaojibHbie.

CxeM a SKBHBaaeHTHOÜ TpexM accoBoü jiHHeÜHoü M oaean npea- 
CTaßaeHa Ha pnc. 1. M o a e a b  HMeeT aeBHTb cTeneHeü CBoöoabi h 
yHHTbiBaeT BepTHKaabHbie, npoaoabHbie, npoaoabHO-yraoBbie h 
KpyTHabHbie KoaeöaHHH OTaeabHbix Macc CHCTeMbi.

K oaeöaT eabH aa  cHCTeMa onncbiBaeTca aeBHTbio aH4)(})epeHHH- 
aabHbiMH ypaBHeHHHMH B Toporo nopaaK a  b HHepuHaabHoü cncTe- 
Me KoopanHaT, a B H *y in eü cH  nocTynaTeabH o co  CKopocTbio v a. Ch- 
CTeMa an(j)(J)epeHHHaabHbix ypaBHeHHH cocraBJieHa Ha ocHOBe oö- 
menpHHHTbix aonym eHHÜ [4 ] :

M Z 0 F ß  j — F ß 2 — 0; (1)

m 1Z l +  F  — N t  =  0; (2)

Fl;Z-2 +  F  ß2 — N'2 — 0; (3)

M X  —  F r l —  F  r2 =  0; (4)

mniX\ +  F r i  —  Tt =  0; (5)

m n2-^2 f t2 —  r 2 = 0 ; (6)

W o  +  F  B\a —  F  B2 b  4“ F  n ^ i  +  F  r2^2 — 0> ü )
Jm  v ^  T d i N i =  Ü; (8 )

9a "P  ^ 2^2 —  d 2N 2 = 0 ,  (9 )

rae F bi, Fb2 h F r i, F T2 —  noaHbie aHHaMHHecKHe BepTHKaab­
Hbie h npoaoabHbie ch jih  (b  k t c ) ,  
aeücTByiomHe o t  nepeaHeü (hh- 
aexc 1) h 3aaHeü (HHaeKc 2) noa-
B ecoK  aBTOMOÖHan;

N i, N 2 h T u  T 2 —  HopManbHbie h npoaoabHbie chjim 
(b  k tc )  peaKHHH o t  a o p o rn  Ha ko- 
a eca x  nepeaHeü (HHaeKc 1) h 
3aaHeü (n iia eK c 2 ) och.

B  aH<j>4>epeHHHaabnux ypaBHeHHax npoaoabH bix h KpyTHabHbix 
yraoß b ix  KoaeöaHHÜ HenoapeccopeHHbix Macc BHeuiHHe B03Öy>Kaa- 
loiHHe npoaoabHbie cn au  T t BbipaaceHbi no paöoTaM  [5  h  6 ] ,  h to  
no3Boanao ynecTb >KecTKOCTHbie h KHHeMaTHnecKHe xapaKTepHCTH- 
kh aaacTHHHOro Koaeca, a TaKJKe BJiHHHne BepTHKaabiibix aeijiop - 
Maanü ihhh Ha npoaoabHbie KoaeöaHHH aBTOMOÖHj ih .

Ä a n  HccaeaoßaHHH M oaean cocTaBaeHa (jiopTpaii-nporpaM M a, 
cocTOHm a« H3 OTaeabHbix öaoKOB. MncaeHHoe HHTerpnpoBaHHe 
ancjHjiepeHUHaabHbix ypaBHeHHÜ (1 ) —  (9 ) BbinoaHaaocb Ha 3 B M  
no M eToay P yH re-K yT T a  n eTB ep ioro  nopaaK a. I lp n  M oaeanpoBa- 
hhh  CHCTeMbi Bce Koaeca npHHHMaancb BeaoMbiMH; paccMaTpHBa- 
aocb  6e30TpbiBH0e KaneHHe Koaec o t  a op o rn , npnneM ripeanoaara- 
aocb, hto  nepeMemeHHH Koaec b BepTHKaabiioü h npoaoabHoü 
naOCKOCTHX COBepmaiOTCH He33BHCHMO, no THIiy «CBeHHOÜ» noa- 
BeCKH, a CBH3b MeJKay BepTHKaabHbIMH H npOaOabHbIMH KOaeÖaHH- 
h m h  —  nepe3 npoaoabHO-yraoBbie KoaeöaHHH 0o-

ü p o rp a M M a  orpaHHHHBaeT pacneTHyio BeaHHHHy T ,  MaKCHMaab- 
hoü  c n a o ü  cn en ae iiH H  K o a e c  c a o p o r o ü .

^HCaeHHblM H 3H3HeHHHMH KOSlJllJlHHHeHTOB ÄH(j)<}>epeHHHajIbHbIX 
ypaBHeHHÜ npH H H M aancb aeü cTB H TeabH b ie  n ap aM eT p b i a e r a o B o r o

aBTOMoÖHan 3HJ1.
He3aBHCHMbiMH nepeMeHHbiMH npH 

pemeHHH CHCTeMbi an(})({)epeHHHaab- 
Hbix ypaBHeHHÜ, onHcuBaioiHHX äbh- 
>KeHHe M oaean, HBjisnoTes BeaHHHHH 
MHKpoHepoBHocTeü H op on i q t  noa 
KoaecaMH nepeaHeü h 3aaHeü oceü  h 
hx  npoH3BoaHbie. f la h  BUHncaeHHH 
TeK ym ero  3HaneHHH b m co th  mhkpo- 
HepOBHOCTeÜ H HX npOH3BOaHbIX 
Hcnoab30Baaacb noanporpaM M a hh- 
TepnoaHHHH h awJxjiepeHHHpoBaHHH 
no TaöaHHHO 3aaaHH0My MaccHBy 
peaabHbix MHKpoHepoBHocTeü ynacT- 
Ka a o p o rn  onpeaeaeHHoü aaHHti. 
npeaycM OTpeHO TaKJKe M oaeanpo- 
BaHne aßiiJKeHHH nepe3 eaHHHHHyio 
HepoBHocTb. HccaeaoBaiiH H  npoßo- 
anaHCb Ha neTbipex B naax HepoBHO- 
CTeü q i ( t ) :

1) CH H ycoH aaabH aH  a o p o r a  c 
a M n aH T ya oü  =  l cm h n e p n o -
a oM  2 m, aH aaorH H H an  a o p o r e ,  y a o -  
>KeHHOÜ Ha H cnb iTaTeabH b ie ö a p a ö a -  
h h  co ra a cH O  p a ö o T e  [ 7 ] ;

2) accJiaabTH poBaH H oe rn o cce  c o  
cpeaH eK B aapaTH H H oü  BeaHHHHoü o t - 
KaOHeHHÜ BbICOTbl HepOBHOCTeÜ
Oqi = 0 ,9 5  c m ;

3) öyabi>KHoe rnocce co cpeaHe­
KBaapaTHHHoü BeaHHHHoü OTKaoHe- 
HHÜ BbICOTbl HepOBHOCTeÜ O q i  =
=  1,44h- 1,68 c m ;

4 ) eaHHHHHan HepoBHocTb Tpane- 
HHeBHaHoro npoiJmjiH b h c o to ü  5 cm; 
aaHHa ocHOBaHHH 0,324 m, yroa Ha- 
KaoHa ö o k o b h x  peöep  ~ 8 0 ° .

BbIXOaHbIMH XapaKTepHCTHKaM H 
H c c a e a y e M o ü  CHCTeMbi HBanioTCH 

cpeaH eK B aapaTH H H M e BeauHHHbi:

P h c . 1. C xeM a aKBHBaaeHTHofi TpexM accoB oft MOAean:

O  —  neH rp  T H *ecT H  noapeccopeH H b ix  M acc Koop.ah n aram h  a, b. hi; M, A U  —  n oap eccop eH H aa  M acca 
aBTOMOÖHJIH, ynacTByioiH aH  b  BepTHKaabHhix h n poaoabH b ix  KoaeÖaHHax (A4 =  3,377 h A40 =  
=  3,394 k tc - c 2-c m -1) ;  m i,  m n i  —  H enoapeccopeH H b ie M accu  oceü  aBTOMoÖHan, yqacTB yio iH H e b BepTHKaab- 
Hbix H n poaoabH b ix  KoaeßaHHHX ( m i ^ m n i  —  0,129 h m a«  m n i  => 0,276 k t c - c 2 c m -1) ;  /0, J x i  —  MOMeHTbi 
HHepiiHH n oapeccopeH H b ix  M acc OTHocHTeabHo neu xpa  ts ijk c c th  h a n y x  K oaec  otH ocH TeabH o och  BpameHHH 
( 7 =  160 000, J k i ,2 =  50,82 k tc * c 2-cm ); a * =  210 cm, 6 =  178 cm, fti.o «  A2.0 =“ 3,5 cm; d i  —  « c h o c »  HopM aab- 
h oö  peaKHHH H3-3a HaaHHHH conpoTHBaeHHH KaqeHHK); Cpi, C n i —  BepTHKaabHbie h npoaoabH M e JKecTKO- 
c th  n oaß ecoK , npHBeaeHHbie k  neu rpam  K oaec  (C p i =  45, Cpj = 1 0 0  k t c - c m -1, C n i h3mehhe r c si no BapHan- 
T a M ); K lli, K u i  —  K03<l)(l)Hi;HeHTbI BH3K0T0 COnpOTHBaeHHH COOTBeTCTBeHHO B BepTHKaabHOM H IipOaOabHOM 

HanpaBaeHHHx iK jn  =  1,56, 7 (m “ 4,62 k tc  c -cm -* , ACni H3MeHHeTCH n o  B apnaH TaM ); F . ,  / 'V  — ch-

abi c y x o r o  TpeHHH b n o a s e cK a x  oceü  b BepTHKaabHOM h npoaoabHOM  HanpaBaeHHHx^/2*  =  60, F *  = 6 0  x rc ,

npHHHTO =  0)  ; Cm i, Cm -Ti —  p a an aab iiaH  h T an re in iH a jih iia a  jK ecT K ocn , ; ib v x  ihhh och

(C m i  =  760, C m a =  780 k t c - c m - 1, C m -T i yHHibiBaercH K03<}>(j>HnHeHT0M b b k ipaJKCHHH cHHbi Tt); A m i —  k o -  
atJiiiiiiuHein b h 3 k o to  conpoTHBaeHHH ÄByx ih h h  o c h  b  BepTHKaabHOM HanpaBaeHHH (Am i =  0,71, A'iik =  

1,07 k t c - c - c m - 1) ;  q i  —  He3aBHcHMbie nepeMeHHbie BeaHiHHbi MHKpoHepoBHocTeü ä o p o t h
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P hc. 2. ypO B H H  B epTH K 3  JlbHblX H npOÄOJIbHblX  yCK O peH H ft K y3 0 B a  B TOHK3X 
b 6 jih 3 h  nepeAHeft o c h  h  OTHocHTejitHbix nepeMemeHHft b  nepeAHeft noAßecKe 
j ie rK O B o r o  aB TO M o6H Jin  3H JI n p H  a b h h c c h h h  n o  Aopore c ÖyjibiHCHbiM  no- 
KpblTHeM CO CKOpOCTbK) Va  = *  70 KM/H (cnJIOUIHbie JIHHHH —  paCHCT M0A6JIH;

UITpHXOBbie —  HaTypHbie HCnblTaHHH):
1 , 2  —  ° Z a \ —  cpeAHeKBaApaTHHHbie BejiHHHHbi BepTHKaabHbix y cK op e- 

HHft Ky30Ba; 3, 4 —  ° X ß \  —  T0 * e » npoAOJibHbix ycKopeHH ft Ky30Ba; 

S, $ —  aZ j [ i ’ - Z i  ~  To  Ä e » BepTHKaJibHbix oTHOCHTejibHbix n ep eM em e­

HHft b  noAB ecK e; 7, 8 —  ° X ß _ _ j  —  T0 3Ke» npoAOJibHbix OTHCCHTejib-

Hbix nepeM em eH H ft b noAßecK e

1 ) OTHOCHTejibHbix BepTHKaJibHbix h  npoÄO JibH bix nepeM em eH H H  
b  n oÄ ß e c K e  h  h x  CK O pocTeft;

2 )  ycKopeHHH h CKopocTeft H3MeHeHHH ycKopeHHH noÄpeccopeH- 
HblX Macc.

npH  BblHHCJICHHH TpeTbHX npOH3BOÄHHX nepeMemeHHH HCnOJIb- 
30Bajiacb cnennaJibHaa noanporpaM M a AH<j)<J>epeHUHpoBaHHH.

B a p H a iiT b i n o jiB ecK H  n o  B e a n iH H e  n poA O A bH oft y n p y ro c T H  C n i h 
ÄeM m Jm poBaHHH ip n i BM ÖHpaaHCb b m n poK H X  n p e a e a a x :  C n i o t  
35 000 a o  5 k t c • cm - *, i|)n i o t  0,005 a o  0,4. T Iom hm o b t o t o ,  n p oß o -
ÄHJIHCb p a cn eT b l C H3MeHeHHbIMH reO M eTpH ieCKH M H  n ap aM eTpaM H  
aBTOMoÖHJiH h i X a ,  yM eH bm eH neM  jk c c tk o c t h  p e c c o p  C p i  h  a p .

JlHHeaj>H3airHH H eaH n efttib ix  n a p a M eT p o ß  n p oA O A b H O -yn p yro ft  
n oÄ sec K H  n pn  nepnoA H necK O M  B03M ym eHHH Bb inojiHHJiacb c n o - 
M om b io  M eTO Äa rap M O H H necK oro  6 a jia H c a  [1 ].  F lp n  cayqa ftH O M  
B03M ym eHHH HeCKOJIbKO yBejIH H H BajiaCb 3KBHB3JleHTHaH JKeCTKOCTb 
noÄBecKH.

I lo cK O J ib K y  H cc jieu yeM a H  cn cT eM a  HM eeT A B a B x o a a  (n e p e a m o io  
h 3aa.HiOK) o c h ) ,  t o  aM n jiH TyÄH O -nacTO TH bie xap aK Tepn cTH K H  o n p e -  
ÄeJlHJlHCb n pn  TapMOHHHeCKOM B03ÄeHCTBHH n o  K a iK ÄO M y BXOÄy B 
CHCTeMy. 3 t o  o ö e c n e n H B a a o c b  B03Öy>KAeHHCM TOJibKO noa o a h o h  
H3 o c e f i  —  b naHHOM c a y i a e  H cn oJ ib 30B a jiacb  TaK  Ha3breaeM aH  
«n a p u H a jib i ia H »  M o a e a b . I l p n  p a c ie T e  c jiyn aÜ H b ix  K o a eöa iiH H  bo3 - 
M ym eHHH ( c  H eoßxoÄH M biM  3ana3Äbm aH H eM  Ha aa H H y  6 a 3 b i) n o - 
Ä aBa jiH Cb n o  o ö o h m  B x o a a M  —  b a b h h o m  c a y n a e  H cnojib30B aJiacb  
«n o j iH o p a 3 M e p H a a »  M o a e a b .

H a pnc. 2 noKa3aHbi aaHHbie MoaeaHpoBaHHH h HaTypHux Hcnu- 
T3HHH JieTKOBOTO aBT0 M0 6 HJIH 3 H JI C pa3JIHHHbIMH BapHHHTaMH 
nepeAHeft noAßecKH no BeaHHHHe npoaoAbHoft ynpyrocTH 1/Cn i, 
HBjimomeHCH oöpaTHoft b c jih h h h o h  npoAoabHoft mecTKOCTH C n i.

H a pnc. 3 npHBe.aeHbi OTaeabHbie aMnaHTyaHO-nacTOTHbie xapaK- 
TepncTHKH MonejiH ä j ih  HeKOTopbix b h x o ä h h x  napaMeTpoß, n o - 
CTpoeHHbix b aorapmjiMH'iecKOM MacmTa6e no o c h  nacTOT.

yCTaHOBJieHO, HTO pe3yjIbTaTbI HCC.fieAOBaHHH aHajIHTHHeCKOH MO- 
ÄeJiH yÄOB.ieTBopHTejibHo corjiacyiOTCH c ÄaHHbiMH HaTypHbix HC­
nblTaHHH ctpHHHoro BapnaHTa aerKOBoro 3 b to m o 6 h ä s i 3 H J I  [2  h 
7 ] ,  x o t h  nyTeM cpaBneiiHH ÄaHHHX, nojiyneHHbix MeTOAOM M oaean - 
poßaHHH Ha 3 B M  h  b pe3yjibTaTe HaTypHbix HcnhiTamift aBTOMO- 
ö h a h  b Äopon iH bix ycÄOBHnx [ 2 ] ,  oÖHapymeHO oTAHHHe b ypoß - 

HHX BepTHKaabHbix Z A 1 H npOÄOÄbHblX X b i  yCKOpeHHÖ. npH MOAe- 

JiHpoßaHHH b cpaBHHMbix ycaoBHHx ypoßeH b X b i  npeBbimaeT yp o - 

BeHb Z A i ,  a no pe3yabTaTaM  HaTypHbix ncnbiTaHHÖ Z A , Bbirne 

X b i -  ripH 3T0M BeAHHHHbi OTHOCHTeAbHUX nepeMemeHHft nOÄBeCKH 
Z AI — Z j  h  X B i— X u  noAyneHHbie pacneTHbiM h 9KcnepHMeHTaAb- 
HbiM nyTeM, BecbMa 6 a h 3 k h  (pnc. 2 ) .  noAOÖHaH pa3HHua o 6 b h c -  

HneTcsi HcnoAb30BaHneM npn pacHeTe naocKoft m o a c a h  h apyrHMH 

HeyHTeHHbiMH (JiaKTopaMH, a  TaKm e npHMeHeHHeM npn HcnbiTaHHux 

BbICOKOHaCTOTHblX (jlHAbTpOB (naCTOTa Cpe3a (j)HAbTpOB 15— 30 T u ) .  

BaHHHHe nocaeAH ero c o c t o h t  b  to m , h t o  coraacHO p aöoT e [ 1 ]  h 

apyrHM  TpyaaM  npoaoabH bie KoaeßaHHsi nponcxoAHT c ß oaee  bm- 

COKHMH HaCTOTaMH H CKOpOCTHMH, HeM BepTHKaAbHble, & 4>HAbTpU 
npn H3MepeiiHH Z A , h X Bi ocTaßaancb  o a h h  h Te me.

TaK H M  o6 p a 3 0 M , n p n  p a c n e T e  ABHiKeHHH M o a e a n  3aB eaoM O  a o a -  

meH noBumaTbca ypoßeHb X Bt h CHHmaTbCH Z A i no cpaBHeHHio

W  5 0  6 2 ,2  78 87 ,5100  130 170 210 0 1 ,0 '

P h c . 3. AMnAHTyAHO-nacTOTHbie xapaKTepncTHKH npoAOJibHbix KOJie6aHHft 
nepeAHeft (/ ) h 3aAHeft (2 ) noÄBecKH: 

a —  BeAHHHHbi npOAoAbHbix OTHOCHTeAbHbix nepeM em eHHft b nepeAH eft h 
3aAHeft n oA B ecxax ; 6  —  BeAHHHHbi npoAOJibHbix ycKopeHH ft n oA peccopeH - 

Hoft M accu  n ep eA  nepeAH eft h 3aAHefi o cb io ; 1, V (Xbu Xbi — X4) — mo- 
AeAb c  B03Öy5KAeHHeM n oA  oÖchmh ochm h, BapnaHT: C n i = »1525  k tc -cm -1 , 

Cna=>4648 Krc* c m -1, a|)ni »=a 0,275, i|)n2 ^  0,05; 2, 2 ' ( X b i , X ß i  —  X i )  —  t o  
*e_ . noA  nepeAH eft ocb io , BapnaHT: C n i =  1525 Krc*CM_1, C n2 =  0, t|?n i=0,l, 

Cpi “  22,5 k tc *cm -1 : 3, 3 '  ( X b i , X b i  —  X i )  —  t o  »<e , n oA  nepeAH eft ocb io , 

BapnaHT: C m  “  35 tw c .  • K rc  • c m -1, C n* =  0, \|)ni =  0,005; 4, 4 '  ( X b i ,
Xß2  —  X 2)  —  t o  >Ke, n oA  3aAHeft ocb io , BapnaHT: C n i *=  0, C 112“

*»4648 KrC'CM“ 1, ^J)n2=0,05; 5, 5 '  ( X b i ,  X B2— X 2)  —  t o  »c e , n oA  3aAHeft ocb io , 

B ap H am : C n i«=^0 , C n2 = »4648  k t c - c m - 1, ^ n 2 i= 0 ,1 8 ; 6t 6'  ( X b u  A'bi —  ^ 1) —  
t o  * e ,  noA  nepeAH eft ocb io , BapnaHT: C n i= =  1525 k t c / c m - 1, C n2 ,=  0 ( \l)ni =  

“ 0,1, C p i « 4 5  Krc*CM“ 4; 7, 7 ' ( X b u  X b i  —  ^ i )  —  t o  Ä e ,  n oA  nepeAHeft 

ocb io , BapHaHT: C n j 190 k t c - c m - 1, C n2 =  0, \J?ni« 0 , 2 5 ;  8, 8 '  (A b i,
X b i  —  ^ 1)  —  t o  3Ke, n oA  nepeAH eft o c b » ,  BapnaHT: C m  =  5 k t c * c m - 1,

C n 2 0, tj)ni =  0,25

0. pe3yjibTaTaMH HaTypHbix HcnbrraHHft, hto h cooT B e icT syeT  no jiy- 
qeHHbiM pe3y^LTaTaM.

OaHHKO 33BHCHMOCTb BepTH KaabH bix KOAeöaHHft OT napaM eTpO B  
n p o a o a b H o ft  y n p y ro c T H  iioaß ecK H  b p a 3 p a ö oT aH H o ft M aTeM aTH ne- 
c k o h  M o a e a n  n p oH B an eT cn  c a a ö o ,  a  n pn  aop o>K H b ix  H cnb iTaH nax  
aBTOMOÖHaeft o n p e a e a e H a  OAH03HaHHaa cym ecT B eH H a a  CBH3b M e * -Вологодская областная универсальная  научная библиотека 
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P h c . 4. ypOBeHh npoÄOJibHbix KOJieÖaHHft M oaejiH  b 33bhchm o* y  
c th  o t  BejiHHHHH npo flo jibH o ft yn p yro cT H  nepeAH eft noABecKH Ha ^Bt> 
cHHycoHAaJibHoft A o p o re  ( a )  h H a a o p o r e  c  öyjibiJKHbiM noKpbi- y  

T «eM  ( 6 ) :

Xßi
CM/C'J

1 -  (  X ß l  -  -X’i ) .  “  =  80 c - 1 ; 2 -  (  X B l  -  X , ) ,  <0 =  65 c“ 1 ; 

3 -  ( X B1 -  X , ) ,  o> -8 0  c— 1 : 4 — (  X ß i ) ,  <o =  80 c - 1 t (5 -  

(  X ß l  ~  -^5), =  65 c * ; 5 — ^ X o> =  80 c - 1 ; 7 —

(  * B l ) ’ "  =  65 C_1 1 8 ~  (  ̂ -S l) ’ “  =  65 C_1 ; 9 -

» a =  130 km/m; 10  —  ( X ß i  — X i ) ,  » a =  90 km/m; 11 — 

( X B 1 - X :) ,  x>a = 1 3 0 K M | M ; 1 2 - ( X B 1 - X , ) ,  t»a =  90 km/m;

13  — ( * £ ; ) .  v 3 =  130 km/m; 14 — ^ X ß i ^ ,  o a =  90 km/m;

75 — ^ X v & =  130 km/m; 76 — ®a =  90 km/m;

0,9

30000

A — aHana30H peajibmjx KOHCTpyKUHft

Ä y  BeÄHHHHaMH C u i ,  I fn i H ypOBHeM BepTHKaJIbHblX 
KOJieöaHHH, h to  CJieÄyeT H3 paÖOTbl [2] h pnc. 2. 
B o ö o h x  c jiy ia H X  ypoßeH b npoÄOÄbHux KOJieöaHHH 
TaKTKe OÄH03HaHHO 33BHCHT OT JKeCTKOCTH H ÄeMn- 
(|)HpOBaHHH B npOÄOJIbHOM HanpaBJieHHH (pHC. 2— 4 ). 

npHMHHaMH nOÄOÖHOrO HeCOOTBeTCTBHH HBÄHIOTCH

0,5

0,0

0,3

0,1

0,1

-20000

10000

h f * , ’
CM/C

0,00065 0,00526 0,0222 1/Cn,
C M K ZC '1

cjie/iyiomHe ocoöeHHOcTH Moaejin: oTcyTCTBHe yneTa b ypaBHeHHHx 
(1 )— (9 ) KHHeMaTHHeCKOH H »eCTKOCTHOH B33HMOCB513H OpTOTO- 
HajibHMX nepeMemeHHH b noÄBecxe, a TaKiKe h3kjiohob  pbwaroB h 
peccop nOÄßecKH, BunojiHeHHUx Ha peajibHOM aBTOMOÖHJie c uejibio 
yMeHbiueHHH «npnceÄaHHH» h «KJieBKOB» npn pa3rone h TopMoxie- 
hhh; HH3Koe pacnojiojKeHHe ueHTpa THKecTH (/ i<<C a+6) b cone- 
T3HHH C npHHHTbIM XapaKTepOM npOÄOÄbHOTO B03Öy5KÄeHHH H 
CBH3bK) MeTKUy BepTHKajlbHblMH H npOÄOÄbHblMH KOÄeÖaHHHMH.

üeHCTBHTejIbHO, HCn0JIb30B3HHeM npH MOÄeJIHpOBaHHH «CBeM- 
h o h » nOÄßecKH no BepTHKaJiH h no ropH30HTaJiH He yoHTbißaercH, 
HanpHMep, B03MO*HOCTb npeoöpa30BaHHH peaJibHoft noÄBecKoft c 
HaKJIOHHHMH pHHaraMH H peCCOpaMH npoÄOJibHbix B03ÄeÖCTBHft B 
BepTHKajibHue, noMHMo hx CBH3H no npoÄOJibHO-yraoBbiM KOJieöa- 

hhhm 0o- TeM He MeHee Ha nepBOM STane, ä jih  HCKÄKHieHHfl Hcxa- 
>KeHHH bähhhhh TOÄbKO napaMeTpoB npoÄOHbHoro noÄpeccopHBa- 

HHH peineHO OTK33aTbCH OT HCn0Äb30B3HHH KOStJx^HUHeHTOB, yHH- 

TblBaiOmHX KHHeMaTHHeCKHe CBH3H H OCOÖeHHOCTH KOHKpeTHOÖ KOH­
CTpyKUHH.

JX n n  noHCHeHHH BTopoö ocoöeHHOcTH paccMOTpHM BbipaweHHe

(7 ), H3 KOToporo bhäho, h to  npoÄOÄbHbie ch ä h  ÄeftcTByioT Ha 
njiene h i_2, a BepTHKaÄbHbie —  Ha njienax a h b (pnc. 1). * Ih cä o - 
Bbie 3HaneHHH napaMeTpoB h\_2 ä jih  ÄerKOBoro 3b tom oöh äh  3HJ1 
öoaee neM b 50 pa3 MeHbine bcähhhh a h b. B cooTBeTCTBHH c yxa- 
33HHBIM BÄHHHHe npOÄOÄbHblX CHÄ B MOÄejIH Ha ypOBeHb BepTH- 
KaÄbHMx KOÄeöaHHH cyiuecTBeHHO ocaaÖÄeHO, a BÄHHHHe Bepra- 
KaÄbHHX CHÄ Ha ypOBeHb yTÄOBblX H npOÄOÄbHblX KOÄCÖaHHH B 
MOÄeÄH oöycÄOBÄeHO npeHMymecTBeHHO H3MeHeHHHMii npornöoB 
IHHH H HOpMaÄbHMX CHÄ N{ .

IlocÄ eÄ H ee noÄOJKeHHe noÄTBepiKÄeHO pacneTOM Ha Bbm yXÄeH- 
Hbie KOÄeöaHHH MOÄeÄH aBTOMOÖHÄH c BbicoKHM pacnoÄOJKeHHeM 
ueHTpa THJKecTH, t .  e. h i  « a .  B oeraÄbHOM otäh h h h  Kacanncb

TOÄbKO BeÄHHHH Cn 1 H l|)ni- B 3T0M CÄyHae CHHHieHHe Z A 1 (h  Z a i) 
HaÖÄiOÄoeTCH Ha Bcex nacTOTax h ocoöeHHO b 30He BbicoKonacTOT- 
h o to  pe30HaHca h b 3ape30HaHCH0H 30He. Tax, npn cpaBHeHHH ce- 
pHHHOTO H MHTKOTO BapHaHTOB no BeÄHHHHe npOÄOÄbllOÖ JKeCTKO- 
CTH Cnl=1525 KTC-CM-1 H Cni=380 KIT-CM-1 CHHHCeHHe Z a i  ä o -

CTHraeT 25%, a Z a i  h öOÄee. YpoBeHb Z A i— Z\ b sthx  BapnaHTax | 
npaKTHHeCKH He H3MeHHeTCH H M8Ä0 OTÄHHaeTCH OT ypOBHH y  aB-
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CpamieHiie pesoHancHbix nacroT HenoapeccopeHHbix Macc no aMiuiH-ryAHO-nacTOTHbiM xapaKTepHCTuKaM npoAOJibHbix KOJie6aiiHtt 
c napunaAbHUHH coßcTaeHHbiMH qacTOTaMH b npoAojibHoM nanpaBieHHii

npoaoAbiio-ynpyraH noABecna

>KeCTKOCTb noÄBecKH 
B KB&3HJIHH€ftlI0ft 
30He no paöOTe (1| 
Cn • b Krc • CM“"1

napitHajibHaa coöct-
BeHHaa qacTOTa KOAe­
öaHHft Henoapeccopen- 
HblX Macc B KBaSHAH- 
HeftHOft 30He B c“ 1

BblCOKOHaCTOTHblft
pe30HaHc no aMnAHTya- 
HO-HacTOTHOÄ xapaKTe- 
pHCTHKe npOÄOAbHblX 

KOAeöaHHft (Og- BblCOKO- 
nacTOTHoro pe30HaHca 

B C—1

BbICOKOHaCTOTHbift 
pe30HaHc no aMnAHmyA- 

HO-nacTOTHoft xapax- 
TepHCTHKe BepTHKaAb- 
HblX KOieÖaHHft Cl){> Bbl-
coKoqacTOTHoro pe- 

30Hanca B c —1

nepeAHflsi He3aBHCHMan, BapHairr:
cepHHHbifl...................................................... 1470 106 78,0 (OCHOBHOft) 

87,5 (BTopoft)
75,0

MflrKHfi >6 1................................................... 760 77 78,0 (OCHOBHOft) 
87,5 (BTopoft)

75,0
MflrKHH >62 ................................................... 380 54 78,0 (OCHOBHOft) 

87,5 (BTopoft)
75,0

3aAHHfl 3aBHCHMaa, BapnaHT:
cepHflHbift...................................................... 4585 129 60,2 56,4
MflrKHft >61 ................................................... 2580 98 60,2 56,4

TOMOßHAH C HOpMaJJbHHM, HH3KHM paCnOAOJKeHHeM IteHTpa THHCe- 
CTH.

T a K s c e  B u n o jiH e H  p a c a e T  H a B b rn y iK a e H H u e  K o aeß aH H H  « n a p u n -  

a a b H o f t »  MOÄeJiH aBTOM oÖHJiH c B03ßy>K ,aeHHeM  n o a  n ep eu H e ft  

ocbK ), y  K O T o p o ro  B e p T H K a jib H a a  »e c T K O C T b  n ep eaH H X  p e c c o p  C pI 
C H H * e H a  H a  5 0 % .  P a c n e T U  n o K a 3 a a H , h t o  u a * e  cym ecT B eH H o e  

CHH>KeHHe (H a  5 0 % )  B ep T H K a jibn o ft  »e c T K O C T H  p e c c o p  a a e T  c p a B -  

H H TeabH O  H e ö o jib m o e  y a y m n e H H e  n o K a 3 a T e a e ft  h h t 6h c h b h o c t h  B e p ­
T H K aab H b ix  K o aeß aH H ft  ( a o  2 5 % ) ,  h o  n p n  s t o m  bo3 m o>k h o  yxya- 
m eH H e  n o K a 3 a T e a e ft , x a p a K T e p H 3 y io m H X  HHTeHCHBHOCTb n p o a o a b -  

h h x  K o aeß aH H ft  a o  1 0 %  (c p a B H e H H e  K pH B b ix  6, 6' c  k p h b u m h  2, 2' 
H a  p n c . 3) c o aH O B p eM eH H U M  y B ean n eH H eM  O TH O CH TeabH bix BepTH - 
K a a b H H X  n ep eM em eH H H  b  n o a s e c K e  ( a o  2 0 % ) -  Y K a 3 a H H b ie  oßero- 
H T eabC T B a  C B H aeT eabC T B y iO T  06  o rpaH H H eH H b ix  p e 3 e p ß a x  n o B U in e -  

h h h  naaBH O C TH  x o a a  a e n c o B u x  aB T O M oß H ae ft  B b ic m e ro  K a a c c a  3 a  

cn eT  CHHHCeHHH JKeCTKOCTH OCHOBHblX y n p y T H X  aaeM eH TO B .
n o  x a p a K T e p y  n poT eK aH H H  n p o a o a b H b ix  a M n a H T y a n o -n a c T O T H b ix  

x ap aK T ep H C T H K  ( c m . p n c . 3) B H aH o , h t o  n o ay H eH H b ie  B u c o K o n a c -  

TOTHbie pe30H aH C bi p a3 aH H H b ix  B ap n aH T O B  n o  C n t H ecpaBH H M bi n o  

co B b ico K o n acT O T H o ro  p e 3 0 H a H c a  c  coß cT B eH H U M H  n a p n n a a b H U M H  

H acTO TaM H  n p o a o a b H b ix  K o a e ß a m ift  n o  p a f io T e  [ 1 ] ,  a  npaKTHHecKH  

c o B n a a a io T  c  c o ß c T B e im u M H  H acTO TaM H  n e p e a H e ft  h  3 a aH e ft  n o a -  

BecKH  n o  B ep T H K aabH b iM  K o a e ß a m iH M  ( c m . T a ß a n u y ) .  T aK H M  o ß p a -  

30M , 33BHCHM 0CTb n p o a o a b H b ix  K O AeßaH H Ö  OT B ep T H K aab H b ix  n p o -  

H BaneTCH  aocT aT O H H O  c n a b H o . C o O c T B e n n a a  n acT O T a  n p o a o a b H b ix  

K o aeß aH H H  TeM  3aM eT H ee , HeM M eH b in e  BeaH H H H a i fn t  ( c m . K p n - 
B bie  4, 4 ' H a p n c . 3 ) .  H 3  aM n aH T y aH O -n acT O T H b ix  xapaK T epH C T H K  c 

o ß a a c T b io ,  o rpaH H H eH H o fi k p h b u m h  3 h  8 a a n  p a 3 H b ix  CUi h  p e -  

3 y a b T a T O B  p a c n e T a  a B H * e H H H  M o a e a n  n o  a o p o r a M  (p n c .  2  h  p a -  

6 o T a  [ 2 ] ) ,  BH aH O , h t o  y B e a n n e H H e  n p o a o a b i io f t  y n p y r o c r a  npH BO - 
aH T  K 0 aH 0 3 H 3 H H 0 M y  CIIHJKeHHIO n p o a o a b H b ix  yCKOpeH H Ü ( h  h x  

n p o H 3 B o a H b ix ) n o a p e c c o p e H H o ft  M a c c u  h  y B eaH n eH H io  o T H o cH T eab -  
H bix  n p o a o a b H b ix  n ep eM em eH H H  ( h  h x  C K o p o c T e ft ).  T a K , n p n  h c - 
c a e a o ß a H H H  M o a e a H  H a rapM O H H H ecK O M  n p o t jm a e  c  B 0 3ßy jK ueH H eM  

n o a  o aH O H  H3 o ce ft  CHHureHHe n p o a o a b H b ix  y cK opeH H H  X B\ b  3 o n e  

B b ico K o n acT O T H o ro  p e 3 0 H a H c a  n p n  n e p e x o a e  o t  aß coa iO T H O  m e c T -  
k o t o  B a p n a H T a  ( C n i =  35  Tbic. k t c - c m - 1 )  k  cepH Ö H O M y (C m  =  

=  1525 K TC -CM - 1 )  COCTaBAHeT 3 5 % .  3 K MHTKOMy ( C n i —
=  190 k t c - c m - 1 )  —  6 0 % .  3 a M e H a  c e p n f iH o ro  B a p n a H T a  m htkhm  

( C n l =  190 k t c - c m - 1 )  c n o c o ß c T B y e T  c h h ik c h h io  X bi  H a  3 5 % .  P a c -  

n eT  M o a e a n  c  B o a ß y jK u e H H e M  n o a  oßeH M H  o ch m h  H a a o p o * H O M  

M H K pon poc jiH ae  n o K a 3 b iB a e T  b  n o c a e a H e M  c a y n a e  C H H *e H H e  X B i 
ß o a e e ,  n eM  H a 4 5 % .

A a h  ßoabineft H.araaaHOCTH scjujieKTa noayneHHbie pe3yabTaTbi 
6bian nepecTpoeHbi b  3aBHCHMÖCTH o t  BeaHHHHbl npoaoabH oft y n ­
pyrocTH  nepeaHeft noaßecKH CnJ (napanaabH an  M oaeab aBTOMoßn- 

■ a n )  Han cyMMapHoft BeaHHHHbl npoaoabH oft ynpyrocTH  oß enx noa- 
BeeoK (a a n  noaHopa3MepHoft M o aean ). OTaeabHbie aaHHbie

OTpameHbi Ha pnc. 4.
X apaK Tep KpHBbix yKa3biBaeT Ha rpaHHUbi onTHMyMa ncnoab30- 

BaHHH BeaHHHHbl npOaOAbHOH ynpyTOCTH B KOHCTpyKUHH noaßec- 
k h  a B T O M o ß H a a .

O n T H M a a b H y io  B eaH H H H y n p o a o a b H o f t  y n p y ro c T H  m o jk h o  H a ft™  

n y T eM  M HHHM H3anHH y p o B H e ft  X Bi h  X m  n p n  y c a o B H H  c o x p a H e -  

h h h  a o n y c T H M o ro  yp o B H H  X m — X t h  X m — Xi ,  K o r o p u e  o n p e a e a a -  

lOTCH B03MOJKHOCTHMH KOHCTpyKUHH nOaBeCKH  H BaHHHHeM  HX Ha  

a p y r n e  B am H eft iu H e  sK c n a y a ra u H O H H b ie  cB o ftcT B a  aB T O M o ß H aa .
143 p n c . 4  b h u h o ,  h t o  a a a  a e rK O B o ro  a B T O M o ß n a a  3 H J I  H a n ß o -  

a e e  3(j)4>eKTHBeH n e p e x o a  o t  a re c T K o ro  B a p n a H T a  k  a io ß o M y  c a e -  

a y io m e M y  (n o  X Bi  o t  1,6 a o  4  p a 3 ) .  3 (JnfieKTHBH0CTb y B e a n n e H H a  

n p o a o a b H o f t  y n p y ro c T H  n ocT en eH H O  CHH>KaeTCH, h  n o c a e  B a p n a H T a  

c  C  n i ^ 2 0 0  K r c -c m - 1  e e  a a a b H e ftm e e  n oB b im eH H e, n o  n o K a 3 a T e -  
a h m  n p o a o a b H b ix  K oaeß aH H ft , on eB H aH O , H e u e a e c o o ß p a 3 H o , H 3-3a  

TpyaH O C TH  K O H CTpyK TH BH oro  o ß ecn en eH H H  3H an H T eabH b ix  n p o ­

a oa b H b ix  OTHOCHTeabHbix n epeM em eH H ft h  M a a o ro  B b iH rp u m a  n o  
yCKOpeHHHM H CKOpOCTHM HX H3MeHeHHH. O aH aK O  eCTb e in e  OAHH 
pe3epB , CBH3aHHbIH C BU ßopO M  OnTHMaAbHOft BeaHHHHbl aeM m jlH - 
poBaH H a b npoaoabH O M  H anpaßaeH H H . A a h  yTOHHeHna b o 3 m o jk h o - 
CTeä T a x o r o  B b iß op a  ßb ian  BbinoAHeHbi pacn eT b i BapnaHTOB n e p e a ­
Heft H 3aaH eft nOaßeCOK C pa3AHHHOft BeaHHHHOH K03C)>()>HUHeHTOB 
anepHoannHOCTH 3aTyxaH H H  i fn i-  l lp o a o a b H b ie  aM n aH T yaH O -nac- 
TOTHHe xap aK Tepn cTH K H  noK a3U B aiO T , h to  yB eann eH H e ijini n pn - 
B oaH T npHMepHO k nponopu H O H aabH O M y CH H xeH H io  n p oa o a b H b ix  

ycK opeH H ft K y30B a X B i  h  C K opocTe ft h x  H3MeiieHHH X B i , o coß eH - 
HO B 30H e BbICOKOHaCTOTHblX pe30HaHC0B H B 3ape30H aH CH 0ft o ß a a -  
CTH naCTOT.

Ä a n  npH M epa cpaBHHM BapnaH Tbi cepH ÜH oft 3aaH eft n oaß ecK H  
n ap u n a a b H o ft M o a e a n  c  if>n2=0,05 h Hl5n2—0,18 (cm . KpHBbie 4, 4 ' h 

5, 5' Ha pnc. 3). CHH>KeHHe X B2 H aßa ioaaeTC H  b o  Bceft o ß a a c r a  na- 
c t o t  <öb=30-h130 c-1, h o  H aH ßoA b in ee CHnmeHHe n p o a o a b H b ix  
ycKopeH H H  (npH M epH O  b 2 p a 3 a ) a o c ra ra e T C H  b 30He <aB —  
=  80-^150 c - 1 . C  aaAbH eftu iH M  p o c to m  n a c T o r a  3Ta pa3H H ua fibi- 
CTpo yM eHbiuaeTCH. JXjih  n p o a o a b H b ix  OTHOCHTeabHbix n e p e M e m e ­

HHft X B i — X i  H HX C K opocTe ft X ß i — X i  33BHCHMOCTb OaH03HaHHa 
Ha B cex  n acTO Tax : yB eanneH H e i|:n i n pH B oan T  k  cym ecTB eH H O M y 

CHHJKeHHIO ypOBHH X B i — X i  H X B i — X i .  B OßaaCTH BblCOKOHaCTOT- 
HHX pe30HaHCOB H B 3ape30HaHCHOÜ 30H e naCTOT CHHJKeHHe

X Bi— X i  cocTaBAHeT o t  35— 45% ao 2 pa3, X B i — X t o t  45% ao 
1,8— 3 pa3. üocaeaHee noKa3bmaeT Ha B03MOHCHOCTb cymecTBeH- 
Horo orpaHHHeHHn ypoBHH npoaoabHbix nepeMemeHHH y m h tk h x  
BapnaHTOB c noMombio aocTaTOHHO ßoabmnx ijini, He imme 0,25—  
0,35.

H c c a e a o B a H H e  n o K a 3 a a o , h to  BBeaeH H e n p o a o a b H o ft  y n p y r o c ™  
b n o a B e c K y  aBTO M oßH aa h co oT B eT C T B y iom ero  aeM m Jm poBaHHH hb- 
a n e T c a  npaKTHHHbiM n o a x o a o M  k  n p o ß a e M e  noBbim eHHH naaBHO- 
c t h  x o a a  h  ca y iK H T  pe3epBOM  cym ecT B eH H o ro  noBbiuieHHH kom - 
(JiopTaßeabHOCTH aB TO M ofinaeft c  naccHBHbiMH n oaß ecK aM H . F le p e -  
x o a ,  H anpH M ep, o t  n p oa oa b H O -a recT K o ft n oaß ecK H  aa>K e k  BecbM a 
H eß oa b m o ft BeannHHe n p o a o a b H o ft  y n p y ro c T H  c  to h k h  3peHHH n p o ­
a oa b H b ix  ycK opeH H H  r o p a 3 a o  ß o a e e  scficjieKTHBeH h  SKOHOMHnecKH 
B b iroaeH , neM cym ecT B eH H oe cnn iK eH H e arecTKOCTH o c h o b h m x  
y n p y r n x  saeM eHTOB (p e c c o p ) .

Ä a h  a e r e o B b ix  aBTO M oßnaeH  3HJI h a p y r n x ,  H M erom nx c x o a H b ie  
K o a eß a T eab H b ie  n a p a M e T p u , M o ry T  ßbiTb yTOHHeHU n p ea a o iK eH H b ie  
p aH ee  peKOM eHaauHH n o  onTH M aabH biM  BeaHHHHaM n p o a o a b H o ft  
iKecTKOCTH h  aeMniJiHpoBaHHH, c  yneTO M  TpeßoBaH H H  BaiKH eftm H x 
3K cnayaTau H 0H H b ix  c b o ö c t b  h ypoB H H  n p o a o a b H u x  K oaeßaH H ft: 
200 K rc-C M - 2 < C n i < 1 5 0 0  k t c - c m - 1 ; 0 , 2 < i | ) n i < 0 , 4 .
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H c c n e A O R C iH M e  n p u m iH  H e p a B H O M e p H o r o  H 3 H O c a  u im h

U  A  1 'O P b K O B C K O M  aBT033Boae np'oBeaeHbi sKcnepHMeii- 
*  *  TailbHbie paßoTbi no BbIHBHeHHIO npHHHH, Bbl3bIBaiOmHX He- 
paBHOMapHblft H3H0C UIHH JierKOBUX aBTOMOÖHÄeft, B TOM HHCÄC 
aBTOMOÖHJIH FA3-24. HcnbiTaHHH npoBoanaH MeToaoM nocaeao- 
BaTejibHoro HCKjnoneHHH OTaeabHbix cjbaKTopoB, oaHOBpeMeHHO 
bjihhkhiihx Ha aaHHoe HBJieHHe. 3aKpennB KOJieca k onpeaeaeH- 
HblM MeCTaM aBTOMOÖHJieft, npOXOÄHIIlHX H3HOCHUe HcnbiTaHHH 
äjih  onpeÄeJieHHH xapaKTepa h hhtchchbhocth H3Hoca ihhh, no- 
aynHan cpaBHHTejibiibie ÄaHHbie hh t6hchbhocth h xapaKTepa H3 - 
Hoca pncyHKa npoTeKTopa ihhh Ha BeaymeM h BeaoMOM p e *H -  
Max paöoTU Koaec.

F loca e  onpeaeaeHHH bähhhhh p e *H M a  paöoTbi KOÄeca npoBo- 
ÄHÄH OÄHOBOeMeHHO ÄaÖOpaTOpHO-ÄOpOlKHble H H3HOCHble Hcnbi­
TaHHH. Hx iie jib io  öh äo  ycTaHOBÄenne bähhhhh pa3ÄHHHbix n a p a ­
MeTpoB nepeaHeft noÄBecKH 3btomo6häh FA3-24 Ha HHTeHCHB- 
HOCTb h xapaKTep H3Hoca ihhh. B ce  HcnbiTyeMbie aBTOMoÖHÄH 
öbiÄH ooopyÄOBaHbi hobhmh nepeÄHHMH noÄBecKaMH, pyÄeBbiMH 
vnpaBÄeiiHHMH, KOÄecaMH h uiHHaMH pa3M epa 7,35— 14 moäcäh 
H-146, H3T0T0BÄeHHbIMH HpOCÄ3BCKHM HIHHHUM 33BOÄOM. ü e p -  
BbiM onpeneÄHeMbiM napaM eTpoM  öh äo  cxom aeiiH e ynpaBÄHeMbix 
KOÄec. Ha oaHoft nacTH aBTOMOÖnaeft, noÄroTOBÄeHHbix k H3HOC- 
HblM HCnbirailHHM IHHH, ÖblÄO yCT3H0BÄeH0 CXOIKÄCHHe ynpaB ­
ÄHeMbix KOÄec + 3  MM, Ha BTOpoft CXOIKÄCHHe paBHO HyÄIO H na 
TpeTbeii Mac™  •— 3 mm. Pa3BaÄ ynpaBÄHeMbix KOÄec Bcex aBTO- 
MOÖHÄeü 6h ä  ycTaHOBÄeH okoäo HyÄH, a npoaoabHbift y roÄ  na- 
KÄ0H3 IHKBOpHefi OT — 30 ÄO — 40'.

nepea ycTaH O BKO ö Ha aBTOMOÖHÄH ihhhm  c K oaecaM H  b c ö o p e  
n oÄ B e p ra Ä H  cTaran ecK O H  h anH aM H aecK oft ö aÄ aH cn p oB K e. B n p o - 
H ecc e  HcnbiTaHHH Ö a a aH cn p oB K y  h p eryÄ H p o B K y  yrÄO B ycTaHOBKH 
yn p aB Ä H eM b ix  KO Äec BbinOÄHHÄH n ep e3  K a m a b ie  5— 6 Tbic. km  n p o -  
ö e r a  3btomo6häh . B a Ä a H c n p o B K y  npoH3BOÄHÄH, He chhm3h K o a e c  
c  aBTOMOÖHÄeft, non n oM o m n  cn e iiH a Ä b H oro  öaaaH CH poB O H H oro 
CTaHKa aH TÄH ftcKoft (JiHpMbi JleftKOK. J la B Ä en n e  B 0 3 Ä yx a  b iuh- 
H ax, n O Ä Ä ep iK H B aeM oe b n p e a e a a x  1,7 ktc/cm2, npoB epH ÄH  K am - 
Äb ift p a 3  nepeÄ Bbie3ÄOM aBTOMOÖHÄeft Ha a o p o r y .  HHTeHCHB- 
HOCTb H3H oca n p o T e K T o p a  ihhh K O H TpoÄH poßaÄH  n o  TÄyÖHHe PH- 
cyH K a , KOTOpyro H3M epnÄH nepe.3 K a m a w e  5— 6 Tbic. km n p o ö e r a  
aBTOMOÖHÄeft. B a a a H c n p o B K y , p e ry Ä H p o B K y  yrÄO B  ycTaHOBKH 
h H3MepeHHH TÄyÖHHbi p n cyH K a  n p o T eK T o p a  ihhh coB M em a a n  
c naaHOBbiM H nepH oannecK H M H  npotJm aaKTHHecKHMH p aöoT aM H  
T exH H H ecK oro  oÖ cayiKH B aH H H  aBTOMOÖHÄeft. A btomoöhäh n o a -
HOCTbK) ÖbiÄH 3arpyiKeHbI Ö3ÄÄ3CT0M ----  MeiHKaMH C peHHbIM n ec -
kom H3 p a c n e T a  nH Tb n e a o B e K  b  n a c c a m n p c K O M  noMemeHHH 
h 50 k t  r p y 3 a  b  ö a ra iK H H K e . Flpn stom  B ec  r p y m e H o r o  aBTOM O- 
öhäh He n p e B b im a a  1940 kt, a  H a rp y 3 K a  Ha K o a e c o  485 ktc.

H cnb iTaH H H  npoBOÄHÄH Ha C K opocTH oft Ä o p o r e  a B T o n oa n ro H a  
H A M H  c poBHbiM  ÖeTOHHbiM nOKpbiTHeM. CpeÄH H H  TexH H 'iecK an  
CKOpOCTb ÄBHJKeHHH aBTOMOÖHÄeft COCTaBHÄ3 116 KM/t.

Pe3y.ibTaTbi ncnbiTaHHÜ noKa3aaH, hto H3MeHeHHe cxomaeiiHJt 
b npeÄeaax ot + 3  äo  — 3 mm ne 0Ka3biBaeT cymecTBeHHoro 
bähhhhh Ha xapaKTep H3Hoca ihhh ynpaBÄHeMbix Koaec. Hm-eH- 
cHBHOCTb H3HOca ynpaBÄHeMbix Koaec MHHHMaabHa npn HyaeBOM 
cxoiKÄeHHH. O ä h 3ko , nocKOÄbKy c yBeanneHHeM BeaHHHHbi H3HOca 
b uiapHHpax pyaeBoro npHBona h nepeÄHeft noÄBecKH cxomaeHHe 
H3MeHHCTCH B CTOpOHy OTpHIiaTeabHblX 3HaneHHft, BblÖpaHHbie 
npeÄeabi BeaHHHHbi peryanpoBKn cxojkächhh ot + 1 ,5  äo  + 3  mm 
aBTOMOÖHÄH FA3-24 MOlKHO CHHTaTb npaBHÄbHUMH.

B n p o n e c c e  cn eu H aab H b ix  a a ö o p a T o p H O -a o p o iK H b ix  ncnbiTaHHÜ, 
n p oB eÄ eH H b ix  H. M . K h cähiihhhm  b K O H C rpyK TopcK o-sK cn ep H - 
MeHTaabHOM  O T Ä eae TopbK O B C K oro  aB T0 3aB 0Ä a , ö b ia o  on p eÄ eaeH O  
H 3M eH enne cxom a eH H H  yn p aB Ä H eM b ix  K o a e c  aBTOMOÖHÄH TA3-24 
b 3aBHCHMOCTH ot ckopocth h pem H M a ÄBHsceHHH n o  Ä o p o r e  
C pOBHHM aC(JiaabTOBbIM nOKpbiTHeM. H 3M eH eH H e C X O *aeH H H  H3- 
MepHÄH n p n  noMOUiH cn eu H aab H b ix  T eH 3 0 M eT p m ecK H x  ähtähkob , 
H aK aeeH H bix  Ha n a o c r a x  y n p y r n x  n aacT H H ax , oähhm kohhom 3a- 
m eM aeH H b ix  k  n oB op oT H O M y K y a a K y , a b to ph m  kohhom npH K pen - 
aeH H bix  k  HaTHHyTbiM  CTpyHaM  M e iK Ä y  aeBbiM  h npaßbiM  K y a a -  
KaMH. ü p H  H3MeHeHHH CXOJKÄGHHH KOÄeC naaCTH H U H3MeHHÄH 
cbok) Äe^JopM auH io  H3THÖa, K O T op aa  (JtHKCHpoBaaacb n p o B o a o n -  
HblMH SÄeKTpHHeCKHMH TeH30ÄaTHHKaM H. CH TH aabl TeHSOaaT'IHKOB 
n on a sa aH C b  n ep e3  y c n a n T e a b  k raabB aH O M eTpaM  o c iiH a a o rp a t jia  
H-700 h 3anHCbiBaaHCb Ha a eH T e ijioTO Ö yM arH  b BHÄe H enpepb iBH oft 
OCHHÄ ÄOrp 3M Mbl.

Flocae oöpaÖ O TK H  o cu H a a o rp a M M  ö b ia o  ycT aH O B aen o , hto n pn  
ÄBHlKeHHH Ha nOCTOHHHblX CKOpOCTHX C VBCÄHHeHHeM CKOpOCTH

JierKOBblX CIBTOMOÖMneK
KaHfl. t e x H .  Hayn f l .  <ft. tPOPTyHKOB

fOPbKOBCKHH aBT03aBOfl

ÄBHHieHHH aBTOMOÖHÄH T A 3 -2 4  c 5 ä o  120 k m /h  cxoiKÄeHHe y n ­
paBÄHeMbix K oaec yMeHbuiaeTCH Ha 0,8 mm; npn pa3roHe c MecTa 
ä o  100 km/h 3 a 23 c oho yMeHbuiaeTCH Ha 0,5 mm, a npn «c a y -
JKeÖHOM» TOpMOlKeHHH (npHTOpMa>KHBaHHH) C pa3ÄHHHbIX CKO- 
pocTeft —  Ha 0,5— 3 hm.

TaKHM oöpa30M , MaKCHMaabHoe yMeHbiueHHe cxom aeHHn 
BO BpeMH ÄBHHCeHHH npOHCXOÄHT npH peiKHMe TOpMOIKeHHH H ÄO- 
CTHTaeT 3 MM. 3 t 0  03HanaeT, HTO BO BpeMH TOpMOlKeHHH CXOJK- 
ÄGHHe Koaec aBTOMOÖHan T Ä 3 -2 4 , cocTaB aa iom ee npn CTOHUieM 
aBTOMOÖH.ie OT + 1 ,5  ÄO + 3  MM, B pejKHMe TOpMOIKeHHH CO CKO­
POCTH 120 km/h ö y a e T  ÄOCTHraTb BeaHHHHbi o t  — 0,8 ä o  — 2,3 mm.

Bo BpeMH ÄaabHeftuiHx SKcnepHMeHTaabHbix paöoT  ö u a o  hc- 
caeÄOBaHO bähhhhc pa3Baaa ynpaBÄHeMbix K oaec Ha hhtchchb- 
HOCTb H xapaKTep H3H0Ca npoTeKTopa IHHH. ^TOÖbl BUHCHHTb 3Ty 
33BHCHM0CTb, ÖbiÄH npOBeÄeHbl nOBTOpHbie HcnbiTaHHH aBTOMOÖH­
Äeft T A 3 -2 4  c yKa3aiiHbiMH uiHHaMH. A b tom oöh ä h  ö h ä h  noÄ ro- 
TOBaeHbi TaK 5Ke, KaK npn HccaeÄOBaHHH cxoiKÄeHHH, ToabKo pe- 
ryaHpoBKH yraoB  ycTaHOBKH ynpaBÄHeMbix K oaec ö h ä h  Ä pyrn e:
Ha OÄHoft nacTH aBTOMOÖHÄeft 9t h  y rab i cocTaBanaH + 3 0 ',  a Ha 
Ä pyro ft nacTH — 30'. H a  noaoBHHy aBTOMOÖHaeft c noaojKHTeab- 
h h m  h HanoaoBHHy c OTpHiiaTeabHbiMH pa3BaaaMH ö h ä o  ycTa- 
HOBaeno cxoiK neirae + 2 ,5  m m , a Ha ocTaabHbix 3b to m o ö h ä h x  —  
paBHoe Hyaio. HcnbiTaHHH npoBOÄHÄH ä o  noaH oro  H3Hoca ihhh  
B 0ÄHH3K0BHX ÄOpOJKHblX yCÄOBHHX.

Bbiao ycTaHOBaeHO, h to  KaiKÄaH MHHyTa y ra a  pa3Baaa BH3H- 
BaeT 1 % OÄHOCTopoHHero H3Hoca. Flpn noaojKHTeabHOM y ra e  
pa3Baaa + 3 0 ' HHTeHCHBHOCTb H3iioca bhcihhhx no o th ou ich h io  
K aBTOMOÖHÄIO nOÄOBHH ÖerOBOÜ ÄOpOJKKH pHCyHKa npoTeKTopa 
ihhh ynpaBÄHeMbix K oaec Ha 30%  Bbiiue, neM BHyTpeHHHX, h Ha- 
oöopoT , npH OTpHpaTeabHOM y ra e  pa3Baaa — 30 ' HHTeHCHBHOCTb 
H3Hoca BHyTpeHHHX noaoBHH pncyHKa npoTeKTopa hihh ynpaBÄHe­
Mbix K oaec Ha 30%  öoabiue, neM HapyiKHbix. YcTaHOBaeHO TaK- 
>Ke, HTO C H3MeHeHHeM CXOJKÄeHHH OT HyaH ÄO + 2 ,5  MM HeB03- 
MOHIHO H3MeHHTb KOÄHHeCTBeHHO H K3HeCTBeHH0 OÄHOCTOpOHHHÜ 
H3HOC, Bbi3BaHHbift pa3BaaoM. 3 t o  noKa3HBaeT, h to  M eiKÄy cxo ik - 
ÄeHHeM h pa3BaaoM He cym ecTByeT cbh3h, BÄHHiomeft Ha xapaK ­
Tep H3HOCa.

Pe3yabTaTbi npoBeÄeHHbix ncnbiTaHHÜ noKa3biBaioT, h to  onTH- 
MaabHblMH HBÄHIOTCH HyaeBble 3HaHCIIHH BeaHHHH CXOJKÄeHHH 
h pa3Baaa, npn KOTopwx K oaeca  KaTHTCH n apaaaeabH o CBoeft 
naocKOCTH BpameHHH npn npHMoaHHeÜHOM ÄBHmeHHH 8btom oöh - 
äh. K poM e t o t o ,  ycTaHOBaeHO, h to  H3 MeHeHHeM cxo>KaeHHH 
h pa3saaa  ynpaBÄHeMbix Koaec, a TaKm e ÄaBaeHHH B03Äyxa 
b uiHHax b pa3yMHbix n p eÄ eaax  Heab3H ycTpaHHTb HepaBHOMep- 
HOCTb n o  uiHpHHe öeroßoft äop o jk k h  h nHTHHCTbift xapaKTep H3- 
Hoca pHcymca npoTeKTopa uihh ynpaBÄHeMbix K oaec 3b tom oöh- 
aefi.

MTOÖbl HaÜTH CBH3H M e * Ä y  KOHCTpyKTHBHHM 0 (})OpMÄeHHeM 
mHH h xapaKTepoM  hx H3HOca, ö h ä h  npoBeaeiib i HcnbiTaHHH uihh 
pa3ÄHHHDix KOHCTpyKunft caeÄ yiom H x pa3M epoß: 7,35— 14 Moae- 
äh H-146, 6,70— 15 M oaean H-149, 7,75— 14 M oaean 71-18 h 
7,50— 14 M oaean C -49 (anran ftcKoft (JiHpMbi J laH aon ).

B  pe3yabTaTe H3iiocHbix ncnbiTaHHÜ Ha aBTOMOÖHÄHX T A 3 -2 4  
a o  noaH oro  H3Hoca pncyHKa npoTeKTopa ycTaHOBaeHO, h to  mHHbi 
Tpex nepBbix M oaeaeft o täh h h io tch  HepaBHOMepHbiM h3hocom no 
mnpHHe öeroßoft aopoiKKH, KaK öb iao onncaHo Buuie, c  nHTHaMH 
Ha BeaOMHX Koaecax. y  neTBepToft M oaean HaöaroaaacH  paBHO- 
MepHbifi H3HOC pncyHKa npoTeKTopa no mnpHHe öeroßoft aopo>K- 
kh KaK na BeaymeM , TaK h Ha BeaoMOM pem HMax paöoTU , öe3 
nHTeii. K p oM e t o t o ,  neTBepTan M oaeab OTannaeTCH noßbimeHHeM 
yCTOftHHBOCTH ÄBHKeHHH aBTOMOÖHÄH T A 3 -2 4  KaK no npHMOÜ,
TaK h na noB opoTax Ha a o p o ra x  c cyxHM h m okphm ac^aabTO- 
BblM nOKpbiTHeM.

H a  pnc. 1 noKa3aHbi mecTKOCTHbie xapaKTepncTHKH uihh, 
nocTpoeiiHbie no pe3yabTaTaM  H3MepeHHft a s y x  mHH KaiKÄoft mo- 
a ean  Ha cTeHaax H A M H , I I Ih h u  M oaeaeft H -146 h  71,-18 HMeioT 
oaHHaKOByio ÖoKoByio mecTKocTb, y  M oaean H -194 öoKOBan 
mecTKOCTb Ha 14,4% öoabm e, a y  M oaean  C -49 Ha 12,6% Mem>- 
m e (pnc. l , a ) .  H a  pnc. 1 ,6  noKa3aHbi xapaKTepncTHKH OKpym- 
Hoft (TaHreH iinaabHoftl mecTKOCTH. Y  uihh M oaeaeft H -194 h 71-18 
OKpyjKiiaH mecTKOCTb oanHaKOBa, y  M oaeaeft H -146 h C-49 co o t-  
BeTCTBeHHO Ha 12,5 h 25%  MeHbme. TaKHM oöpa30M , öoKOBan 
h OKpyjKnaa mecTKOcra mHHbi M oaean C-49 caMbie HH3KHe. B ep - 
THKaabnan (paan aabH an ) »ecTKOCTb caM an BbicoKan y  mHHbi 1  ( 
M oaean H-194, y  Tpex a p y rn x  M oaeaeft cym ecTBeHHoro pa3ÄHHHH
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P h c .  1. X a p a K T ep H C T H K H  ö o K O B o fi ( a ) ,  T a H reH u u a J ib H o fi ( 6 )  h  B ep T H K a jib H o ft 
HCeCTKOCTH ( ö )  UIHH JieTKOBblX aB TO M O Ö H aeft (A aB J ieH H e  B IUHHe 1,7 k tc/ cm 2, 

B ep T H K a J ib H a a  H a rp y 3 K a  450 k t c ) :
/ — pa3Mepa 7,35— 14 m o a & jih  H -1 4 6 ; 2  —  pa3Mepa 6,70— 15 MOAejm H -1 9 4 ; 
3  —  pa3Mepa 7,75— 14 m o a c j ih  Ä - 18; 4  — pa3Mepa 7,50— 14 m o a c j ih  C -4 9

B XapaKTepHCTHKaX BepTHKaAbHOH JKeCTKOCTH He HaÖJHOÄaeTCH
(pnc. l,e).

H a PHC. 2 TOHK3MH nOKa3aHU pe3yjIbTaTbI H3M6peHHH CHAbl 
conpoTHB.aeHHH KaueHHio P f  b 3 3 b h c h m o c th  o t  c k o p o c th  ßBHxce- 
h h h  (k 3 h c h h h ) KOJieca Ha 6apa6aHHOM ereH Ae H A M H . Pe3yjib - 
TaTbi äshm  no  uiHHaM Tpex MOÄejiefl: H-146, fl-18  h C-49. H 3
PHC. 2 BHflHO, HTO CymeCTBeHHOTO pa3AH1HH B H3MeHeHHH BeAH- 
HHHU CHJIbl COnpOTHBJieHHH KaqeHHK) B 33BHCHMOCTH OT CKOpOCTH 
uihh rpex HcnbiTaHHux MoaeAeö « e  HaÖJUouaeTca.

n o  npHBeUCHHbIM JheCTKOCTHbIM XapaKTepHCTHK3M MOJKHO
n p eÄ n o jio jK H T b , h t o  uiHHa M o a e a n  C-49 BjiHHeT b  c r a p o H y  noHH- 
»e H H H  ynpaB jiaeM O C TH  h ycToü 'iHBOCTH b b to m o ö h a h  TA3-24,

X- H-146 
a n -1 8  

.  o - c - 4 9

Mtoöbi npoßepHTb 3th KauecTBeH-Hue BejiHMHHbi, öbijia cnpoex- 
THpoßaHa h H3r0T0BjieHa b H H H  iuhhhoö npoMbiuijieHHOCTH 
onuTHaa mHHa pa3Mepa 7,35— 14 Moaeau H-JI195. n o  cbohm 
jKecTKOCTHHM xapaKTepHCTHKaM h pHcyHKy npoTeKTopa 3Ta 
uiHHa 6jui3Ka k uiHHe pa3Mepa 7,35— 14 Moaean H-146; ocoßeH- 
HOCTbio ee HBaneTCH ToabKo BOTHyTOCTb ßeroBofi aopojkkh npo­
TeKTopa, paBHan 2,5— 3,5 mm. EuHHCTBeuHMM HeuocTaxKOM onuT- 
hoh uihhu HBaneTCH noBuiueHHOe oonpoTHBaeHHe xaueHHio. OiHa 
coKpamaeT nyTb cBoßoaHoro KaieHHH aBTOMOÖHan TA3-24 Ha 
10% (pnc. 3 ), a MaKCHMaabHyio CKopocTb CHHJKaeT Ha 2,4% 
no cpaBHöHHio c iuhhoh Moaean H-146. Bce ocTaabHbie noKa3a- 
TeaH 9toh uihhh noaojKHTejihHbie. OHa 3iiauHTeabHo yneaHUHBaeT 
ycTOÜ'iHBOcTb aBTOMo6naH Ha noBopoTe h no npHMoft npn abh- 
jKeHHH no aoporaM c cyxHM h mokphm acifiaabTOBbiM noKpuraeM. 
3HauHTeabno noBbiiuaeTCH paBHOMepHOCTb H3Hoca pucyHKa npo­
TeKTopa TaKoii uihhu, a BMecTe c TeM h ee pecypc äo  noaHoro 
H3H0Ca. LilHHa C OÖpaTHOH KPHBH3H0H (BOTHyTOCTblo) 6erOBOH 
ÄopojKKH npoTeKTopa coBepuieHHO SecrnyMiia. y  Hee HeT cbhct3, 
KOTopuö xapaKTepeH aah uihh Moaeaeft H-146 h HH-146 He Toab- 
ko npu ÄBH*eHHH no npHMofl, ho h Ha noBopoTax. n pn  ABHJKe- 
hhh Ha noBopoTax no AoporaM c cyxHM ac^iaabTOBUM noKpuTHeM 
aBTOMoönab TA3-24 c stoh  iuhhoh He HMeeT 3aHoca. LUmia mo- 
Aeau H-JI195 noBumaeT T0pM03Hue noKa3aTean aBTOMOÖHAH 
FA3-24: nyTb TopMomeuun no cpaBHeHHio c iuhhoh Moaean 
H-146 coxpauiaeTCH Ha 5% .

Kau bhaho H3 H3aoiKeHHoro Bbirne, npn Bbiöope (JiopMu npo-

VfKM/V

150 K km/v

P h c .  2. XapaKTepHCTHKH co n p o T H B jieH H H  KaqeHHio h ih h  aerKOBbix 8 b to m o -  
ÖHjieft pa3M epoB : 7,35— 14 M oflejiH  H-146, 7,75— 14 MoueJiH fl-18, 7,56— 14
MOÄeJIH C-49 npn ÄaB JieH H H  B 03ayxa  B IHHHe 1,7 ktc/cm3 H BepTH KaJIbH O fl 

H a r p y 3 K e  450 k t c

a TaKJKe Ha xapaKTep H3Hoca. B aeftcTBHTeabHOCTH pe3yabTaTH 
h3hochux AopojKHbix HcnbiTaHHH noAyuHAHCb npoTHBonoaoJKHue. 
IÜHHa 3toh MOAean noKa3aaa aynurae pe3yabTaTu KaK no ycTOH- 
hhbocth, TaK h no xapaKTepy H3Hoca.

H to 6u  BbiHBHTb npHHHHy s to to  npoTHBopeinn, 6ua npoaHaan- 
3HpoBHH npoijiHAb ÖeroBoft aopojKKH npoTeKTopa cpaBHHBaeMux 
uihh Bcex qeTbipex Moaeaeft. OÖHapyiKeHO, h to  b OTJimne o t  
Apyrnx uihh, y  KOTopux npoijiHAb ßeroBoft aopojKKH npoTeKTopa 
BunyKauft, y  MOAeau C-49 oh BorHyT (c  oßpaTHoft kphbh3hoü). 
OcTaeTcn npeAnoaaraTb, h to  BorHyTbift npocjinab ßeroBoii AopojK- 
kh npoTeKTopa uihhu He3aBHCHMo o t  BHAa pncyHKa noBuiuaeT 
paBHOMepHOCTb H3HOca KaK no uiHpHHe öeroBoft aopojkkh, TaK 
h no OKpyjKHOCTH. KpoMe Toro, BorHyTbift npoifmab (oßparaaH 
KpHBH3iia) ßeroBoü AopoiKKH npoTeKTopa uihhu cnocoßcTByeT 
nOBUUieHHIO yCTOHHHBOCTH ABHJKeHHH aBT0 M06HAH nO npHMOH 
h Ha noaopoTax no AoporaM c cyxHM h mokpum ac^aabTOBUM 
noKpuTiieM. ü p y ro e  aoctohhctbo  stoü  uihhu 3aKaioqaeTCH b tom, 
hto npn 0AHH3K0B0M pHcyHKe ßeroBoö AopoJKKH npoTeKTopa 
CHHJKaeTCH IUyMHOCTb.

P h c . 3. nyTb cb o Ö o ä h o to  KaneHHH S ' 3b tom o6h jih  TA3-24 c HiHHaMH pas- 
Mepa 7,35— 14 MOAeaefl H-146 (iHTpHXOBaa jih h h h ) h H-J1195 (cnao iB H aa

j ih h h h )

(JlHAH ßerOBOH AOpOJKKH UIHHU KOHCTpyKTOp CTaaKHBaeTCH C ÄBy- 
MH npOTHBOpeHHBblMH K03(j)(J)HUHeHTOM COnpOTHBAe-
HHH KaneHHIO, OT KOToporo 33BHCHT AHHaMHHeCKHe H 3KOHOMH- 
qecKHe xapaKTepHCTHKH 3 b to m o 6 h a h , c oahoh ctopohu, a TaKaie 
yCT0ÖHH3OCTbIO, UiyMHOCTbK), paBHOMepHOCTbK) H3H0Ca pHCyHK3 
ßeroBoft AopojKKH npoTeKTopa —  c Apyroü. npoBeAeHHue HCCAe- 
Ä0B3HHH OÖHapyJKHAH CHAbHyiO CBH3b M e*A y  HHTeHCHBHOCTblO 
h xapaKTepoM H3Hoca naeneBux 3üh 6eroBofl aopojkkh npoTeK- 
TOpa UIHH Ha BeAOMOM pe*HM e, yCTOHUHBOCTblO ÄBHJKeHHH, TOp- 
M03HUMH CB0HCTB3MH H UiyMiHOCTblO. OaKTOpOM, OCyUieCTBAHIO- 
IHHM 3Ty CBH3b, HBAHeTCH BeAHHHHa npOCKaAb3bIB3HHH 3AeMeH- 
t o b  pucyHKa ÖeroBoft aopojkkh npoTeKTopa b nAeueBux 30Hax 
uihhu. ilosTOMy Bce MeponpuHTHH, HanpaBAeHHbie Ha yAyuuieHHe 
KOHCTpyKUHH uihhh, ÄOAHtHu 6uTb HanpaBaeHbi Ha yMeHbineHHe 
BeAHHHHU 3THX npOCKaab3bIBaHHÖ.
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Hcen^ÄöBdNH^ TdMnepdTypHoro pex<HMd rMApoMexdHMHecxoä nepeAcmu
a B T o 6 y c a  b  y c n o B M s ix  x a p x o r o  k h m m o t o

KaHfl. TexH. Hayx A. fl. CEPrEEB, K). K. CAPAtftAHOB, C. E. XOMEHKO, O. f. TPMBYJ1EB, A. C. TEPEXOB
K yp raH C K H H  M au iH H o c T p o H T e /ib H U H  H H C T H T yt, K y p raH C K H H  a B T o S y c H k iP  a a a o R

D  HACTOJUUEE BpeMfl rftapoMexaHHnecKHe nepeaann  n oay- 
"  hhah u inpoK oe pacnpocTpaHeHHe b aB Toöycax rop oacK oro  
THna, BKcnayaTHpyeMbix b  pa3aH4Hbix KAHMaTHnecKHX 30Hax 
Harneii c rp a n u . O n u T  sKcnayaTauHH m apoM exam m ecK H x nepe- 
aan  noxa3M BaeT, h to  hx pa6oTocnoco6HOCTb 33bhch t o t  Tenao- 
Boft HanpajKeHHOCTH arperaTa .

ÜHTeHCHBuocTb npouecca  TeruiooÖMeHa b  rnapoMexaHHaecKOH 
n epeaane HBaneTCH cpyHKUHeft öoa b m oro  nncaa KOHCTpyKTHBHbix 
h peatHMHbix (paKTopoB, BaHHHHe k o to p h x  TpyaHO onpeaenHTb 
nyTeM TeopeTHHecKHx HCcaeaoBaHHft, Hcnoabsyn MaTeMaTHnecKHH 
annapaT [1 ] ,  H a n ö o a ee  aocTOBepHyio umpopMauHio o  TenaoB ux 
n p ou eccax  m ojkho noaym iTb  nyTeM npoBeaeHHH aKcnepHMCHTaab- 
h u x  HCcaeaoBaHHÖ, npn stom  aerKO BuaeanTb H anöoaee cym ecT- 
seHHbie h xapaKTepHbie a a a  n cca ea yeM oro  npouecca  ocoöeHHOcTH.

HccaeaoBaH O  TenaoB oe cocTOHHHe rHapoMexaHHHecKoft nepe- 
a a a a  aB Toöyca  ro p o a c K o ro  ra n a  b ycaoB H ax aBHJKeHHa no ro- 
pHCTOÜ MecTHOCTH c aaHTeabHbiMH noA"beMa.MH h cnycKaMH npH 
bm cokhx TeM nepaTypax oKpyjKaioLuero B03ayxa, a TaKJKe b y ca o - 
BHHX HHTeUCHBHOrO TOpOaCKOTO ABHJKeHHH. OÖbeKTOM HCCaeAO- 
-BaHHH öbia BbiöpaH ropoacK o ft aBTOÖyc cpeaHeft bm ccthm octh 
c  rnapoM exaiiHM ecKoft nepeaaneft J 1 A 3 -H A M H -0 3 5  c rnapoTpaHC- 
<popMaTopoM JIT -340-3A . THapoM exaHHaecKaa nepeaana ycTanoB- 
aeH a  b c tu k  c AßHraTeaeM 3H J I-3 75 . Ä a a  yaynmeHHH oxaa jK ae- 
hhh a an ra T eaa  b nepeaneft naH eaa Ky30Ba HanpoTHB paanaTopa  
BbinoaueH BeHTHaauHOHHwfl akjk.

Ä opo jK H b ie HcnbiTaHHH npoBoaHHHCb b pafloH e r. Äym aH Ö e 
b H ioae h aBrycTe. ÄßHJKeHHe aBToöyca  ocym ecTB aaaocb  no a o - 
poraM  c TBepauM  yaynmeHHbiM noKpuTHeM, pacnoaoJKeHHbiM Ha 
BbicoTe 800— 1600 m Haa ypoBHeM Mopa. H3MepHTeabHaa h pe- 
racTpH pyio iu aa  annapaTypa , ycTaHOBaeHHaa Ha aßToöyce, no3BO- 
a a a a  tpHKCiipoBaTb Ha aeHTe ocuH aaorpatpa K-12-22 caeayiom H e 
napaMeTpbi: nyTb S, BpeMa T, CKopocTb aBHJKeHHa o a, KpyTHiUHft 
MOMeHT H a  Beaym eM  K oaece  M ,  nacTOTy BpaiueHHa KoaeHnaToro 
Baaa ABHraTeaa n ly p a c x o a  M acaa nepe3 TenaooÖMeHHHK rn apo- 
MexaHH'iecKOH nepeaann  q, TeM nepaTypy M acaa: Ha caHBe H3
TenaooÖMeHHHKa tu  Ha B xoa e  b  MacaonpneMHHK t2, BepxHHX 
caoeB  M acaa b  BaHHC- <3, b  raaBHoft M arncTpaan tu  Ha caHBe tf5. 
K p oM e SToro, c noM om bio noTeHUHOMeTpa nn-63 (pHKcnpoBaaHCb 
TeM nepaTypa : B03ayiHHO-MacaaHoft c p e a a  b  MexaimnecKOM pe- 
ayK Top e tg, b o a u  « a  B xoae b  TenaooÖMeHHHK U, Ha B a x o a e  H3 
TenaooÖMeHHHKa tg, B oa a  Ha B xoae b paanaTop  a an raTeaa  lg, 
B 03ayxa y  BxoaHbix h B b ixoaH ax okoh  raapoTpaH cipopM aTopa 
lio— <13. B 03ayxa 3a BbinycKHOfl Tp yöoft b  30He rnapoM exaHH- 
necKoß nepeaann  tu , M ejKay BunycKHofi Tp yöo ft h m apoM exaHH- 
aecKoft nepeaaneft caeBa n o  x o a y  aBTOMoönaa 115. TeM n epaTypa  
H3Mepaancb npn noMOiUH xpoM eab -K on eaeß ax  TepM onap.

3KcnepHMeHTaabHbie HCcaeaoßaiiHH no3BoanaH onpeaeaHTb 3a- 
BHCHMOCTb TeM nepaTypH oro pejKHMa rnapoM exaHHaecKoft nepe- 
a a iu  KaK o t  ycaoBHft aBHJKeHHa no ropoacKOM y M apm pyTy, TaK 
h o t  MHKpoKaHMaTa BOKpyr Hee, o t  3arpyjKeHH0CTH aBToöyca, 
o t  cn o co ö a  nepeKmoneHHH n epeaan  h pejKHMa aBHJKeHHa Ha 
nepeBaae.

TlBHjKCHHe aBToöyca  n o  ropoacKOM y M apu ipyTy ocym ecTB aa- 
a ocb  npa  nocTOHHHofi 3arpy3Ke, öaH3KOft k  HOMHHaabHoft G a «  
5 w G HOm =  12 430 k t c . TeM nepaTypa  oK py jK a iom ero  B 03ayxa co- 
CTaBaaaa 37°C. A ß T o ö yc  a su ra a ca  c  coöaioaeHHeM  rpaipHKa Bpe­
MeHH Ha M apm pyTe, a e a a a  Bce ocTaHOBKH.

H cn araH H a  noKa3aaH, h to  TeM nepaTypa M acaa b rnapoM exa- 
HHHecKoft n epeaane He BbixoaHT 3 a inpeaeau  peKOMeHayeMoro 
HHTepBaaa [2 ] .  Tan, TeM nepaTypa Macaa « a  caHBe H3 ruapo- 
TpaH o^opM aTopa npn asHJKeHHH o t  oaHoft oct3H obkh a o  ap y ro ft  
H3MeHaaacb b anan asoH e <5= 8 8 - j-9 2 °C  (npH aonycTHMOM HHTep- 
Baae 70— 125°C ), TeM nepaTypa M acaa b noaaoH e <2= 8 7 -7 -9 0 °C  
(n p n  aonycTHMOM HHTepßaae 60-i-110oC ) .  HecMOTpa Ha 3H3HH- 
TeabHbie KoaeöaHHH ck op o c th  h KpyTH iuero MOMeHTa npu aBH- 
jKeHHH na M apuipyTe, TeM nepaTypa Macaa K oaeöaaacb  b aoßoab- 
ho y3K iix n p ea ea ax : 8°C  b raaBHoft M arncTpaan (A/4) n 5°C Ha 
canBe H3 TenaooÖMeHHHKa (A G ).

TeM nepaTypa  Macaa b  rnapoMexaHHHecKoft nepeaane npaKTH- 
HecKn ne 3aBHceaa o t  ck o p o c th  aßnjKeHHH aBToöyca. XapaKTep 
H3MeHennH TeM nepaTyp onpeaeaaacH  b ochobhom  Harpy30HHbiM 
pejKHMOM, KOTopbift 38BHCHT OT MOMeHTa COnpOTHBaeHHH aBHJKe- 
hhkj, b nacTHocTH o t  yKaoHa aoporH . TIpn oöpaöoTK e ocunaao- 
rpaMM Ha 3 B M  M H -1 0  c Hcnoab30BaHneM npHÖopa n O B Ü -1 2  
öb iaa  n oa y teH a  Beannnua cp ea u ero  KpyT fliuero MOMeHTa M op

99119

3 a onpeaeaeHHwft n m ep B aa  BpeMeHH aßHJKeHHH Ha Mapm pyTe. 
3aBHCHM0CTb H3MeHeHHH TeM nepaTypu  M acaa b rnapoM exanH - 
necKoft nepeaane o t  BeaHHHHu cpeaH ero KpyTH iuero MOMeHTa 
npeacTaaaeH a b Taöanue.

napaMeTpbi

3HateHHg napaMerpoB n HiiTepBa.ie BpeMeHH T B MHH

0 -5 5-10 10-15 15-20 20-25 25-30
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Bnano, h to  BeaHHHHa H3MeHeHHH TeMnepaTypu Macaa A t TeM 
öoabine, neM Buiue cpeaHHft KpyTHiUHH momcht. C  yMeHbine- 
HneM Mop TeMnepaTypHuft pejKHM yaynmaeTCH, Tau KaK pocT 
TeMnepaTypu c t3 h ob h tch  He ToabKo MeHbme, ho b oTaeabHux 
caynaax HaÖaioaaeTCK noHHJKeHHe TeMnepaTypu Macaa H3-3a 
3(}>(peKTHBHoro aeftcTBHH BoaoMacaaHoro oxaajKaeiiHH.

MnKpoKaHMaT BOKpyr rnapoMexaHHHecKoft n epeaann  H3M6Haa- 
ca c  noM om bio aonoaHHTeabHoro o ö a y ß a  B03ayxoM  h H3oaauHeft 
B un ycK u ux Tp yö , n p oxoa am n x  Ha paccTOHHHH 30— 35 cm o t  
rnapoMexaHHHecKoft nepeaanH cnpaBa no x o a y  aBTOMoönaa. 
ripHHyaHreabHbift o ö a y e  ocym ecTB aaaca  ycTaHOBKoft aonoaH H ­
TeabHoro BeHTHaaTopa Ha ocb B oaau oro  Hacoca ch ctcm u  oxaa jK - 
aeH iia  aßH raTeaa. O ch obhoü  BeHTHaaTop aaa oöa yß a  paau aTop a  
h  TenaooÖMeHHHKa rHapOMexaHHaecKoft nepeaaHH pacnoaojKeH  
cnpaBa, H3oanpoBaHHO o t  aßH raTeaa. H 3oaau n a  BunycKHofi Tpy- 
ö u  b pafloHe rHapoMexaHHHecKoft n epeaann  ocyurecTBaaaacb no- 
KpbiTHeM T p yö u  caoeM  acöecTa  ToaiUHHOft 20— 25 mm n o  Bcefi 
aaHHe upoeKUHH nepeaann Ha BbinycKHyio Tp yöy .

HccaeaoBaHHa noKaaaan, hto  npn H3oaaunn Tpyö öe3 ycTa- 
hobkh  aonoaHHTeabHoro BeHTHaaTopa TeMn pocTa TeMnepaTypu 
Macaa h oxaajKaaiomeft jKHaxocTH öua oneHb b u c o k h m . TaK, 
Hepe3 5 m hh  nocae Hanaaa aBHJKeHHa Ha nepeBaa TeMnepaTypa 
Macaa noaHaaacb ao  119°C, a oxaaxraaiomaH »n aK ocTb  33k h - 
neaa. FIosTOMy B03HHKaa HeoöxoaHMOCTb s  ycTaHOBKe aonoaHH­
TeabHoro BeHTHaaTopa. Bce 3ae3au KaK b ropoae, TaK h npn aßH- 
jKeHHH Ha nepeBaa BbinoaHaaHCb c ycTaHOBaeHHUM aonoaHHTeab- 
HblM BeHTHaaTOpOM.

Bo.3aymHuft noTOK ot  aonoaHHTeabHoro BeHTHaaTopa, n p oay - 
Baa noaxanoTH oe npocTpaHCTBo h o ö a y s a a  rHapoM exaHnnecKyio 
nepeaany, anKBaanpoBaa 3acToftHue 3o h u  B03ayxa n o a  KanoTOM 
h b Bepxaeft nacTH Haa rHapasaHHecKoft nepeaaneft. 3 to  npHBeao 
k  cHHJKeiiHio TeM nepaTypu  B 03ayxa  b s t h x  30Hax, TeM nepaTypu  
n oaa  b nepeaHeft H acra caaoH a h TeM nepaTypu  B03ayxa  b k h ö h - 
ue BoauTeaa, a t 3kjkc k  pe3KOMy chhjkchhio  TenaoHanpajKeH- 
hocth  aßH raTeaa h nepeaanH.

FIoa'beM TeM nepaTypu  M acaa b n epeaane 3a 5 mhh öe3 a o n o a ­
HHTeabHoro o ö a yß a  a a a  15 cocraßHA 32°C. B u coK o e  3HaneHHe 
3TOÖ TeM nepaTypu  h no aöcoaioTHOft BeaHHHHe (<5= 1 1 9 ° C )  
oöb acu aeT ca  TeM, h to  o tb o a  Tenaa b TenaooöMeHHHKe ö u a  He- 
aocTaTOHen, a BOKpyr rHapoMexaHHHecKoft nepeaann  oöpa30Ba- 
aacb 3acroftHaa 30Ha B 03ayxa bu cokoü  TeM nepaTypu . TaK , npn 
H3MepeiiHH TeMnepaTyp B 03ayxa BOKpyr nepeaanH ö u a h  n oayne- 
hu  caeayio iU H e MaKCHMaabHbie 3HaneHHa: y  n p aß oro  BxoaH oro 
OKHa KOJKyxa rnapoTpaHcipopM aTopa G o = 7 7 °C ,  y b u x o a h o to  
OKHa Gi =  84°C, 3a ßunycKHoft Tpyöo ft b 30He nepeaanH < u =  
= 8 5 ° C .

ripHHyAHTenbHuft oöayß oöecnenHa CHHJKeHHe TeMnepaTypu 
B03ayxa, OKpyjKaiouiero rHapoMexaHnnecKyio nepeaany, « a  20 % , 
b o a u  b aBHraTeae h TenaooöMeHHHKe Ha 10— 18% . Boaee HHTeH- 
CHBHOMy OTßoay Tenaa cooTBercTByeT h CHH*eHHe TeMnepaTypu 
Macaa b cpeaHeM Ha 12%- B TeneHHe Bcero BpeMeHH aßumeHHH 
Ha noaieM (30  m h h ) MaKCHMaabHoe 3HaneHHe <5 ne npeßbimaao 
112°C.

H3oaauHn BunycKHbix Tpyö oxa3aaa MeHbmee BaHHHHe Ha H3- 
MeHeHHe TeMnepaTypu OKpyjKaiomero rnapoMexaHKnecKyio nepe­
aany Boaayxa h nonTH He BaHHeT Ha H3MeHeHne TeMnepaTypu 
Macaa. Eoabiue ßcero ( « a  12%) H3MeHHaacb TeMnepaTypa B03- 
a y x a  M e a u y  BunycKHofi Tpyöoft h iHapoM exaHHnecKoft n epeaa-
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iiefi. 3aMeraoe BJiHnHHe rta MHkpökJiHMat rHApoMexaHHHecKoft 
nepeaana OKa3biBaeT HanpaBjieHHe BeTpa npn ABHJKeHHH aBTO­
öyca. HccaeAOBaHHH noKa3ajiH, hto TeMnepaTypa B03ayxa y bxoa- 
hhx h BuxoAHbix okoh KOJKyxa THÄpoTpaHciJiopMaTopa naaaeT 
Ha 29% npn BCTpeMHOM BeTpe no cpaBHeHHio c TeMnepaTypoft 
npn AonycTHMOM Beipe.

npoaHajiH3Hp0Bas pe3yabTara nccjieAOBaHHH, bhahm , hto npn- 
HyAHTSJIbHblH OÖAyB AOnOAHHTeAbHblM BeHTHAHTOpOM MOJKHO pe-
KOMeHAoaaTb äah npHMeHeHHa ero Ha aBToöycax rana JIhA3-677 
npn BKcnAyaTauHH b mapKHx KAHMaTHnecKHx 30Hax cTpaabi.

BAHHHiie 3arpyjKeHH0CTH aBTOöyca Ha TeM nepaTypHoe coctoh- 
Hne rHApoMexaHHHecKon nepeA aan  onpeAeAHAOCb npn abhjkchhh 
n o  KOHTpoAbHOMy ynacTK y a o p o m  ( / = 1 3  km) Ha n oA teM  c  yK- 
aohom b cpeAHeM 7 % , OAH3KO Ha pa3tibix ynacTK ax Tp accu  3Ha- 
neHHa yKAOHa ömah HeoAHiiaKOBbie. TeM nepaTypa  B03Ayxa ö u a a  
b n p ea ea a x  35— 37°C . 3arpy*enH O C Tb  aBTOöyca cooTBeTCTBOBana 
CHapajKeHiioMy Becy G j =  G o = 7 6 5 0  Krc, 75%  ot lioMHHanbHoft 
3arpy3KH aBTOöyca G 2 = 1 1 4 3 0  Krc h 90%  ot HOMHHaabHOH 3a- 
rpy3KH G 3 = 1 2  150 ktc. BpeMH ABHJKeHHH Ha 33AaHHOM yn a c re e  
Aopora n o  M epe yBeAHneHHH 3arpyjKeHH0CTH aBTOöyca coot- 
BeTCTBeHHO C0CT3BHA0 23, 29 H 33 MHH.

O ö iu h h  xapaKTep H3MeneHHH TeM nepaTyp noKa3an, h to  TeMne­
pa T yp a  M acaa Ha cAHBe H3 rH apoTpaacipopM aTopa 4 ,  Ha BXOAe 
b rHApoMexaHHHecKyio nepeA any 4  h b raaBHoft ManicTpaAH 4  
H anöoAee hh t6hchbho MeHHeTCH BHanaae ABHJKeHHH. I lep en a A  
T eM nepaTypa  M acaa M em ay 4  h 4  B03pacTaeT n o  Mepe äbh jkc- 
HHH Ha KOHTpOAbHOM yHaCTKe C 9 AO 18°C H yCT3HaBAHBaeTCH 
npHMepno Ha noAOBHHe npoH A eim oro  nyTH. yaeAHneHHe 3arpy- 
«eH H O cru  aBTOöyca npHMepHO Ha 40%  npnBOAHT k  yBeAHneHHio 
cpeAHeapH())MeTHHecKoro 3HaHeiiHH nepenaA a TeM nepaTyp Ha 15% . 
HaHÖOAbinee bahhh hc 3arp,yjKeHHocTb aBTOöyca 0Ka3UBaeT Ha 
TeM nepaTypy 4 . MaKCHMaAbHbie 3iiaHeiiHH 4 —  119°C naöaiOAa- 
AHCb npa  G3, 3 to Ha 2 %  Barne, neM n pa  Gt. noayneH H bie 3Hane- 
hhh 4  He b u x o a h a h  3a ycTaiioBAeiiiib iH  BepxHHii npeAeA [2 ] ,  
oah3 ko b noAAOHe nepeAaHH TeM nepaTypa M acaa öb iaa  öAH3Ka 
k  BepxHSMy n p eA eay  4 = H 0 ° C  a a h  G j h Ga, a npn G 3 k  KOHny 
3ae3Aa na 1— 1,5°C  au  me.

TeMnepaTypbi 4, 4, 4  HMeioT bchacckh no xoAy ABHJKeHHH 
aBTOMOÖHAH npH pe3KOM H3MeHe.HHH nacTOTbi BpameHHH BaAa 
ABHraTeAH H MOMeHTa COnpOTHBAeHHH ABHJKeHHIO, npHHeM 4 H ti 
naAaioT c yBejinneiiHeM nacTOTbi BpameHHH ABHraTeAH (HanpHMep, 
npn nepeKAioHeHHH co BTopoft nepeaann Ha nepByio), a 4  B03- 
pacTaeT. 3th BcnAecKH He npeßbimaiOT 4— 6°C  3 a 2— 5 c. Chh- 
»eHHe TeMnepaTyp 4 h 4 oObHCHiieTCH yBeAHHeHneM oöayBa 
B03AyxoM ßcero ABHraTeAH, iipHCTbiKOBamioH rHApoMexaiiHliecKOH 
nepeAa'm h TenAooÖMeHHHKa BCAeACTBHe B03pocmeH nacTora
BpamöHHH KOJieHHaTOrO BaAa, a CAeAOBaTeAbHO, H BeHTHAHTOpOB.
yB eA in e iiH e  4  CBH3ano c narpeBOM MacAa o t  M acaHHux HacocoB, 
KOTopue TaKJKe uanHiiaioT BpamaTbCH öu cT p ee  h öoab in e Bbiae- 
a h io t  TenAa. 3 t a  TepM onapa 4  ö u a a  pacnoao iK eH a TaK, h to  Bce 
M acao o t  HacocoB npoxoAHAO iiepe3 Hee h A aA ee pacnpeAeAHAOCb 
no  pa3AHHiibiM KanaAaM raaBHoft. MarHCTpaan. yßeaHneHHe 3a- 
rpy iKenaocTH  aBTOöyca oöecnenHBaeT ö o a ee  nAaBHoe H3MeneHHe 
TeM nepaTyp, CHHmaeT KoneöaHhh 4 , 4, 4  npn pa3KOM H3MeHe- 
hhh n a c r o r a  BpameHHH Bana.

Boaee cnoKOHHbiä xapaKTep H3MeneHHH hmcah TeMnepaTypbi 
b noAAOHe nepeAaHH, H3MepneMbie Ha ceTKe MacAonpneMHHKa, — 
4 h Ha noBepxHocra MacaHHoft BaHHbi c noMombio nonaaBKa —
4- TeMnepaTypa Macna Ha noBepxHocTH öuaa Ha 3—6°C Bbiuie, 
neM Ha ceTKe MacAonpneMHHKa, TaK KaK Bepxiine caoh nocTOHHiio 
HarpeßaioTCH MacnoM, cTeKaiomnM c (ppHKUHomibix ahckob 
h ApyrH.x rpymHxca noBepxHocTeft BiiyTpH MexaiiHnecKoro peayK- 
Topa nepeAaHH.

BAHHHHe cnoco6a nepeKAioneiiHH nepeAan Ha H3MeHeHHe TeM­
nepaTyp oeymeeTBAHAoeb npn ABHmeHHH Ha noHHJKeHHoft nepe- 
Aane (f in ),  aBTöMaTHHecKOM (A) h pyHHOM ynpaBaeHHH (Py ) 
no KOHTpOAbHOMy yHaCTKy AOporH. BpeMH ABHJKeHHH npn aBTO- 
MaTHHecKOM ynpaBAeHHH öhao na 6 % MeHbme, neM npn ABHJKe­
HHH Ha noHH>KeHHOH nepeAane, h na 10% MeHbme no cpaBHeHHio 
c  pyHHbiM ynpaBAeHHeM.

IlpoBeAeHHbie HCCAeAOBaHHH noKa3aAH, h to  Ha pyHHOM ynpaB- 
AeHHH rHApoMexaHHHecKoft nepeAaneii cpeAHne 3naneHHH TeMne­
paTyp ObiAH Bbime Ha 3—5°C no cpaBHeHHio c aBTOMaTHnecKHM 
ynpaajieiinoM. MaKCHMaAbnoe 3HaneHne TeMnepaTypbi Macna Ha 
CAHBe H3 rHApOTpa-IICtllCpMaTOpa . AOCTHTAO 118°C. CpaBHHTeAbHO 
HH3KHe TeMnepaTypbi MacAa h rHApoMexaHHHecKoft nepeAaHH 
HaöAioAaAiicb npn ABHmeHHH Ha noHHJKeHiioft nepeAane, a HaH- 
öonbiHHH nepenaA  rewnepaTyp b MacaHHoft BaHHe cocTaBAHeT 
6°C. 3 t o  CBH3aiio c TeM, h to  na nepBoft nepeAane B03pacTaioT 
noTepn b MexaniiHecKOM peAyKTope rHApoMexaHHHecKoft nepe­
AaHH, nosTOMy Bepxiine caoh  Macaa b noAÄOiie öyayT öoaee Ha- 
rpera, a H3-3a b h cok oh  nacTOTbi BpameHHH ABHraTeAH yßeAHHH- 
BaeTCH oßAys caMoro ABHraTeAH h Kopnyca nepeAaHH.

nepenaA TeMnepaTyp MaCAä na CAHBe H3 rHApoTpaHC^opMa- 
Topa a  Ha BXOAe b rHApoMexaHH'iecKyio nepeAany cooTBemBeH-

ho cocttbaha npn A®k>KeHHti Ha HOHüikeHHOfl nepeAane 10, itpfi 
aBTOMaTHnecKOM ynpaBAeHHH 12, npn pyHHOM —  14°C. npn pyH­
HOM ynpaBAeHHH TeMnepaTypa Macna b CHCieMe bo mhotom 3a- 
BHcena o t  naBHKa BOAHTeAH.

n pn  nepeKAioHeHHH nepeAaHH HaÖAiOÄaiOTCH HeöOAbmne cnaH- 
kh b H3MeHeHHH TeMnepaTyp 4 , 4 , 4 , KaK ym e OTMenaAocb. 
B 3tom cjiynae Ha xapaKTep H3MeHeHHH TeMnepaTyp OKa3i,iBaeT 
BAHHHue pacxoA MacAa b CHCTeMe, kotopuh T aK *e  ckhhkom Me- 
HHer cbok) BeAHHHHy npn nepeKAioHeHHH nepeAan. TaK, nepexoAy 
Ha BTOpyio nepeAany cooTBeTCTByeT pe3K0e yBeAHneHHe pacxoAa 
MacAa nepe3 TenAOOÖMeHHHK.

noA BAHHHHeM pejKHMa ABHJKeHHH Ha H3MeHeHHe TeMnepaTypu 
MacAa noApa3yMeßaAacb paöoTa rHApoMexaHHHecKon nepeAaHH 
Ha TnroBOM a oöpaTHMOM pe>KHMe paöoTU. OöpaTHMbie pe*HMbi 
paöoTbi HaÖAiOÄaiOTCH npn AAHTeAbHbix cnycKax c HcnoAb30Ba- 
HneM TopMOJKeHHH ABHraTeAeM. BpeMH cnycKa aBTOöyca Ha koh- 
TpoAbHOM ynacTKe Aopora ö u ao  okoao 13 mhh , npHneM öoAbmyio 
nacTb BpeMeHH rnApoTpaHC^opMaTop ö m a  3aÖAOKHpoBaH.

npn ABHJKeHHH aBTOöyca Ha cnycKe b pemHMe TopMomenna 
ABHraTeAeM TeMnepaTypa Macaa b  rHApoMexaHHHecKoft nepeAane 
ynaaa b cpeAiieM Ha 8°C, 3a s to  me BpeMH ABHJKeHHH Ha noA"beM 
(THroBbiü pe>KHM) TeMnepaTypbi noBbimaAHCb npHMepHO Ha 19°C.

TeMnepaTypa b oähhx h Tex me MecTax nepeAann Ha thtobom 
H OöpaTHMOM pejKHMe paÖOTU MeHHAHCb He OÄHH3KOBO. Hanöo- 
aee BbicoKaH TeMnepaTypa Macaa Ha thtobom pemHMe ABHmeHHH 
öuaa Ha CAHBe H3 THApoTpancipopMaTopa 4 =1 06 °C , 3aTeM 
4, 4, 4, 4- H a oöpaTHMOM pemHMe paöoTbi caMan öoAbman TeM­
nepaTypa Macaa öuaa b Hanaae cnycKa na noBepxHocra Macaa- 
hoh BaHHbi 4 = 9 3 °C  3aTeM 4 , 4, 4, 4 .

CHHmeiiHe TeMnepaTypbi 4  na oöpaTHMOM pemHMe no cpaBiie- 
HHIO C THTOBblM H npHÖAHJKeHHH ee 3HaHeHHH K 4 OÖbHCHHIOTCH 
TeM, hto THApoTpaHc^iopMaTop 6ha 3aÖAOKHpoBaH noHTH Ha npo- 
THmeHHH ßcero cnycKa. OTcyTCTBHe OTnocHTeabHoro CKOAbmeiiHH 
Koaec THApoTpancipopMaTopa h oöayB B03AyxoM Hapyrnnon no- 
BepxHocTH HacocHoro Koaeca nepe3 okhb b KapTepe THApoTpaHt- 
(JiopMaTopa oöecnenHAH nepexoa H3 oöaacTH caMHx bucokhx 
TeMneparyp (na thtobom pemHMe p a ö o ra ) b oöaacTb noHHmeH- 
Hbix. ISoaee BbicoKHe 3HaneHHH no cpaBHeHHio c apyrHMH TeMne- 
paTypaMH « a  oöpaTHMbix pemHMax CBHaeTeabCTByioT o tom, hto 
npn ABHmeHHH aBTOöyca Ha AAHTeabHOM cnycKe HarpeB Macaa 
B OCHOBHOM npOHCXOÄHT OT TpeHHH MOKAy AHCK3MH 4>PHKHHOHOB, 
b noAUiHnHHKax CKOAbmeiiHH, 3yöbHX mecTepeH h t . ä-

HecMOTpn na oömee CHHmeHHe Bcex H3MepneMbix TeMnepaTyp 
b THApaBAHHecKOH nepeAane na oöpaTHMbix pemHMax paöoTbi, 
hx 3HaneHHH ocTaioTca a e  HHme AonycTHMoro npeaeaa (60—  
70°C) [1 ].

Bbian TaKme npoBeaeiibi HccaeAOBaHHH TeMnepaTypHoro pejKH- 
Ma rHApOMexaHHnecKoii nepeAann npn pa3roHe aBTOöyca h Top- 
MOJKemiH ABHraTeAH Ha ropH3oHTaabHOM ynacTKe Aoporn. Hcnbi- 
TaHHH no3BOAHAH cpaBHHTb H3MeneHHe TeMnepaTyp b nepeaane 
npn pa3roHe c noAHbiM (u = 1 0 0 % ) h nacTunabiM (a = 7 5  h a =  
= 5 0 % ) lioaojKeHHeM Apocceabiioii 3acaoiiKH. BpeMH pa3rona 
npn a = 1 0 0 %  öbiao 49 c, npn a =  75% h a =  50% cooTBeTCTBen- 
ho 52 h 82 c. TopMOJKeime ABiiraTeaeM oeymeeTBAHAoeb pe3- 
khm cöpocoM neAaaH ynpaBaeHHH apocceabHoft 33Caohkh ao 
a = 9 .  npn  3tom ABHraTeab nepexoAHA Ha TopM03Hoii peJKHM 
paöoTbi, THAporpaHciJiopMaTop cnanaaa öua 3aöaoKHpoBaH, no- 
tom aBTOMaTHHecKH npoHCxoAHAo nepeKAioHeHHe Ha BTOpyio H 
nepßyio nepeAann. BpeMH topmojkchhh ao  noAHoii oct3hobkh 
C0CT3BAHA0 2,5 MHH.

AH3AH3 pe3yabTaTOB HccaeAOBaHHH n0Ka3aa, hto TeMnepaTypa 
Macaa h rHApoMexammecKOH nepeaann npn HeycTaHOBHBmnxcH 
pejKHMax p aöo ra  öuaa HeBbicoKoii, b npeAeaax 75— 77°C. B ah h - 
Hne CTenetiH o tkph th h  apocceabHoii 33caohkh oneHb Maao, 
b cpeAiieM TeMnepaTypa Macaa na 1— 1,5°C eurne npn a = 5 0 % ,  
neM npn a = 1 0 0 % . IlepenaA  TeMnepaTypH na CAHBe H3 th apo - 
TpaHcipopMaTopa h Bxoae b rHapoMexaHnnecKyio nepeaany öua 
3— 5°C, öoabmee 3HaneHHe cooTBeTCTByeT noaHOMy o tkphthio  
Apocceabiioii 33caohkh. ÜpH cpaBHeHHH HeycTaHOBHBmerocH pe- 
mHMa h paHee paccMOTpeHHoro ycraHOBHBmerocH 3a oaho 
h to jKe BpeMH ABHJKeiiHH (3— 4 m hh ) noayneHO, hto cpeaHee 
3HaneHne TeMnepaTyp b nepeaane aa  10% K u xe  ä ah  HeycTaHo- 
BHBmerocH ABHJKenHH. 3 to oöiHCHHeTCH Te.M, hto Ha HeycTaHO- 
BHBmeMCH pemHMe npr. TopMOJKeHHH AßHraTeaeM OTcyTCTByeT 
HarpeB Macaa b rHapoMexaHHnecKoH nepeaane ot cKoabJKeHHH 
Koaec HacocHoro h TypöHHHOro, TaK KaK öoabinyio nacTb BpeMeHH 
paöoTU b 3tom pemiiMe rnapoTpaHcipopMaTop öbia 3aöaoKHpo- 
BaH.
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KaHfl. iexH. HayK IO . n . KAJ1MHMHEHKO, B. fl. H O CM K ,

K a H f l.  texH. HayK II. M. flOBPblX
KpHBOpom CKHH rO pHOpyflH blH  HHCTHTyT

U  A  K A P b E P A X  CTpaHbl HIHpOKO npHMeHHIOTCH aBTOMOÖHAH- 
ü  caM ocfia jib i BeaA3-540A h BeaA3-548A rpy3onoa'beMHOCTbio 
27 h 40 t  c Ky30BaMH KOBinoBoro ran a . Ky30B npeacTaBaneT co- 
6oft OTKpbiTyio CBapHyio KopnycHyK ) KOHCTpyKUHio h c o c to h t  H3 
cTepjKH eßoro Kapnaca h aHCTOBoft o6uihbkh. K a p n ac  aHHiua Ky30- 
Ba c o c t o h t  H3 a s y x  npoaoabH bix öaaoK  (aoHJKepoHOB), KOTopue 
coeÄHHeHbi Me/Kay co öoh  nonepeHHHHMH. 3 t h  nonepeHHHH hm ciot 
n p oao axeH H e o t  H a p y *H b ix  CTopoH npoaoabH bix ßaaoK ä o  KpaeB 
ÄHHina. K a p K ac  öopTOB Ky30Ba c o c to h t  H3 BepxHero n p oaon b iio ro  
noHca h c to gk , KOTopbie CTbiKyiOTca c nonepeHHHaMH aHHiua. J Ioh- 
>KepoHbi CBapHBatOTCH, nonepeHHHH uiTaMnyiOTCH H3 ä h c tob o h  hh3- 
KoaernpoßaHHOH CTaan 09r2C. H3 STOß x e  CTaan BunoaHeHa h 
ancTOBaa oöuiHBKa Ky30Ba. Ky30B  onnpaeTCH Ha paM y aBTOMO- 
6häh wepe3 pe3HHOBbie aM opTH3aTopu h uiapHHpHO npHKpenaaeTCH 
k paM e npn noM om n ÄByx naabueB.

OcHOBHbiMH pejKHMaMH HarpyyKeHHH Ky30Ba h b äh io tch  norpy3- 
Ka TOpHOH Maccb! SKCKaBaTOpaMH, B03AefiCTBHe HepOBHOCTeß ÄO- 
po rn  b npouecce ÄßHJKeHHH aBTOMOÖHaa h pa3rpy3Ka.

yCTaHOBHTb CBH3b HanpHJKeHHH B OTÄeabHblX CeHeHHHX Ky30Ba c 
npHKaaÄHBaeMHMH ycnaHHMH caoncHO. CaoiKHOCTb B3aHMoaefi- 
CTBHH 3aeMeHT0B npOCTpaHCTBeHHOH KOHCTpyKiiHH Ky30Ba, HaaH- 
nue KOHueHTpaTopoB HanpaiKeHHH, HeonpeaeaeHHOCTb npeaBapn- 
Teabiib ix HanpajKeHHH b conaeHeHHHX 3aTpyÄHHiOT TeopeTHHecxoe 
nocTpoeHHe aocraTOHHO H a a e *H H x  aHaaHTHHecKHX 3aBHCHMOCTeö 
aan pacaeTa  HanpaiKeHHß b onacH u x ceaeHHax. EIoaTOMy ä ä h  no- 
ayaeHHa <J>aKTHaecKoß Harpy*eHHOCTH b SKcnayaTauHOHHbix y ca o - 
BHaX H pa3pa60TKH peKOMeHÄailHH no COBepineHCTBOBaHHIO KOH­
CTpyKiiHH Ky30Ba Guäh npoBeAeHbi aopoacHbie TeH30MeTpnaecKHe 
iiccaeÄOBaiiHa HanpaaieHHoro co c toh h h h  Ky30Ba aBTOMoßnaH-ca- 
M ocBaaa BeaA3-548A ßoabiuofi rp y3 o n oa ’beMnocTH.

TeH30MeTpnaecKHe H3MepeHHH npoBOÄHancb b yca oB iiax  A h h ob - 
ckoto  Kapbepa. ÄBHiKeHHe aBTOMOßnaH-'caMOCBaaa ocym ecTB aa- 
a ocb  no BHyTpHKapbepHbiM a oporaM  c MHoroancaeiiHbiMH HepoB- 
ho cth m h  h BbißoHHaMH, BeanaHHa KOTopbix cocTaB aaaa  100—  
150 m m . K p oM e t o t o , Ha OTÄeabHbix yaacTK ax a o p o rn  na n y ™  cae- 
ÄOBaHHH aBTOMOÖHan-caMOCBaaa HCKyccTBeHHO öbian co3ÄaHbi He- 
poBHOCTH, BeanaHHa n epen aaa  KOTopux cocTaB aaaa  250— 300 m m . 
SKcnepHMeHTaabHbie yaacTKH a o p o rn  HMean 3aKpyraeHHH c noßo- 
poTaMH b n poTH B onoao*H b ie cTopoHbi. HaHMeHbuinfl p a a n yc  3a- 
KpyraeHHH cocTaßna 20 m , a HaHöoabiiiHß npoÄoabHbifl y x a o n  8 % . 
06T>eMHbifl Bec pyau, aoßu B aeM ofi b Kapbepe, cocTaßaaeT 2,5— 
3 t/m 3. Ä a a  norpy3KH p y a u  b aBTOMOÖHab-caMOCBaa Hcmoab30Baa- 
ca  BKCKaßaTop 3Kr-4,6. Pa3rpy3K a caMOCBaaa ocym ecTB aaaacb  
Ha OTBaae, yÄaaeHHOM o t  3a öoa  Ha paccTOHHne 1,5 k m .

HccaeÄOBaHHH npoBoanaHCb b Äßa 3Tana. Ha nepBOM STane hc- 
caeÄOBaancb BeanaHHbi h xapaKTep H3MeHeHHH BepTHKaabHbix Ha- 
rpy30K, ÄeßcTByiouiHX co  CTopoHbi a o p o rn  Ha Ky30B aBTOMOÖHaa, 
3arpy>KeHHoro BCKpbiuiHbiMH nopoÄaM H h p ya o fi. Ha b t o p o m  3Ta- 
ne HCcaeÄOBaancb nanpaiKeHHa b H ecym nx saeM eHTax Ky30Ba.

H3M epeH iie BepTHKaabHbix AHHaMHHecKHX Harpy30K bo BpeMa 
ÄBHJKeHHa H ropH30HTaabHbIX Harpy30K, BbI3BaHHbIX TOpMOJKeHHeM 
aßTOMOÖHaa-caMOCBaaa, ocym ecTB aaaocb  c noM ouibio cneunaab- 
HblX TeH30AHH3MOMeTpOB (pHC. 1) BbICOKOH HyBCTBHTeabHOCTH, KO- 
Topbie ycTaHaBaHBaancb b MecTax cb oöoä h oh  h uiapHHpHofl onop 
KysoBa.

/],aH H3MepeHHH HanpaiKeHHH b saeM eHTax Ky30Ba ncnoab30Ba- 
ancb (jioabroBbie TeH3oaaTHHKH c 6a3ofl 22 mm. M ecT a  hx HaKaefi- 
kh onpeaeanaHCb c yaeTOM npeasapH TeabH oro pacaeTa Ha MaKCH- 
M aabno B03M0>KHbie CTaraaecKHe Harpy3KH; CTaracTHaecKHX aaH - 
Hbix o  noßpeiKÄeHHHX Ky30B0B aHaaorHHHoro THna; pacn oao iK e- 
hhh pa3aHaHoro Biiaa KOHueHTpaTopoB HanpniKeHHß.

Pa3MemeHHe TeH3oaaTaHKOB Ha Ky30Be h hx  uncppoBue 0Ö03Ha- 
aeHHH noKa3aHU Ha pnc. 2. 4 t o 6 h  HCKaioaHTb BaHHHHe KOHiieH- 
TpaiiH fi HanpHHieHHH Ha noKa3aHHH aaTaHKOB, nocaeaHHe HaKaeH- 
Baancb Ha paccTOHHHH 15— 20 m m  o t  cßapH oro uißa.

j3,an onpeaeaeHHH HanpnJKeHHß o t  coBMecTHOro ä ch c tb h h  Ha- 
rpy30K Ha H3m 6 h CKpyaHBaHHH Ky30Ba Ha npoÄOabHbix ßaaK ax 
ÄHHina b MecTe mapHHpHoß onopbi Ky30Ba HaKaeHBaancb po3eTKH, 
cocTOHUine H3 Tpex ÄaTaHKOB, pa3MemeHHbix noa yraoM  45° apyr 
oTHOCHTeabHO a p y ra .

H ccaeayeM b ie BeaHaHHbi 3anncbiBaaHCb THnoBofl H3MepHTeabHoft 
annapaTypo fl, cocTOHiuefl H3  a s y x  ycnaH Teaeß TA-5, oc iiH aaorpa - 
(pa H-700, npeoöpa30BaTeaH TOKa MA-250 h hctoh hhk3  nHTaHHH—  
a a y x  aKKyMyaHTopoB HanpH*eHHeM 24 B K a »a H H . A n n a p a T yp a  
ßbiaa ycTaHOBaeHa Ha naom aaK e ok o ä o  KaßHHu BoaHTeaa. Oc- 
UHaaorpaij) h ycHAHTean ycTaHaBaHBaancb Ha eneiinaabHbie aMop-
TH33TOpbI.

HccaeaoßaHHH b npouecce aBH*eHHH aBTOMOönaH-caMOCBaaa 
npoBoanancb c HopMaabHofl a a a  aaHHofl a o p o rn  SKcnayaTaunoH- 
hoh CKopocTbio, KOTopaa cocTaBanaa 15— 25 km/h.

H a  nepBOM STane HCcaeaoBaHHH 6 mhh 3anncaHH cn a u  B03aefi- 
CTBHH HepOBHOCTeß AOpOTH Ha Ky30B.

n oca e  norpy3KH onpeaeanaH Bec ropHofl Maccbi b Ky3.0Be h pac- 
npeaeaeHHe ee Ha onopHbie toh kh  Ky30Ba. Bec pyau  b Ky30Be co- 
CT3BHA 44 T.

noayneHHbie 3HaneHHH Harpy30K, nepeaaßaeM bix na aiiH iue Ky- 
30Ba KaiKÄblM H3 HeTbipeX TeH30AHHaMOMeTpOB npn aBHIKeHHH 
rpy>KeHoro aBTOMOÖHaH-caMocBaaa no KapbepHbiM aoporaM , no- 
3BoanaH oueHHTb xapaKTep h BeaHHHHy B03ßy>KaaiOHiHX cna  co 
CTopoHbi a op orn . YcTaHOBaeHO, h to  nocaeaHHe b ßoabuiHHCTBe 
caynaeB  aeflcTByiOT no- 3aK0Hy, 6aH3KOMy k KOCHHycoHaaabHOMy, 
Bbi3biBaa b ochobhom  KoaeöaHHH noanpwrHBaHHH. 3 t o  noaTBepiK- 
aaeTCH coraacoBaHHbiM xapaKTepoM  B03ßy>KAeHHH Harpy30K Ha Bce 
neTbipe onopHbie toh kh  39, 40, 3, 51 (TeH3oaHHaMOMeTphi) Ky30Ba 
(pnc. 3, a ) .  O aH axo  b HeKOTopax cayn an x  HaßaioAaercH  K oaeöa- 
TeabHbiß xapaKTep Ky30Ba, Bbi3BaHHuß npoH3BoabHbiM B03ßy>KÄe-

Phc. 1. TeH30ÄHHaM0MeTpbi nun  «3MepeHHa BepTHKaabHbix HarpysoK. aeflCT- 
ayiouiHX Ha uiapHHpHyto ( a )  K CBoCoÄHyw (6 ) onopu  KyaoBa

P hc. 2. CxeMa pacnoaoxeHHH TeH3oaaTHHKOB (o6o3HaieHbi UHitpaMH) na 
Ky3oae aBTQMOÖHaH-caMocBaaa 11
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HHeM Harpy30K Ha on op a x . n p n  stom  c jie ayeT  oTMeTHTb 6o jiee  
cnoKOHHUü h crjiaK ennbiH  xapaKTep a ch c tb h h  Harpy30K Ha TeH30- 
ÄHHaMOMeTpu b nepeÄHeft n a cra  Ky30Ba (cb o6oah 3 h  on o p a ) 3a 
cneT HMeiomHxcH b s th x  M ecTax pe3HHOBbix noAyuieK  (aMopTH3a- 
TOpOB).

MaKCHMajibHaa BeAHHHHa npnpaiueHHH AHiiaMHHecKHx Harpy30K, 
AeftcTByiom Hx Ha KpoHuiTeÖHU mapHHpHoro KpenjieHHH Ky30Ba, 
cocTaBHJia 15 000— 20 000 ktc  npH CTaTHnecKofi Harpy3Ke 
14 500 ktc , a b MecTe cbo ö oaho h  o n o p u  6000— 10 000 ktc  npH 
CTaranecKOH Harpy3Ke 12 500 ktc .

Ha noB opoTax MaKCHMajibHaa BeAHHHHa npnpaiueHHH a h h 3MH- 
HecKHX Harpy30K paBHHAacb: a a h  mapHHpHOH onopbi Ky30Ba
18 000— 25 000 ktc , äjih  cbo ö oaho h  onopbi 10 400— 14 200 ktc .

TaKHM o6pa30M, BeAHHHHa AHHaMHHecKOÖ Harpy3KH MoaceT öuTb 
yiTeHa K03({)Cf)HUHeHT0M BepTHKaAbHOH ÄHHaMHKH, KOTopbift co- 
CTaBAHeT Ha mapHnpHofi onope Ky30Ba /CH=2,5, Ha cb oöoä h oh  
onope Kn =  1,7.

B n p ou ecce TopMoaceHHH BepTHKaAbHue AHHaMHHecKHe Harpy3- 
k h , AeücTByiom He Ha Ky30B b M ecTax o n o p u  Ha paM y, pe3Ko chh -
HCaiOTCH AO CTaTHHeCKHX 3HaneHHH.

HanpaaceHHa b  SAeMeHTax Ky30Ba (BTopoft 3Tan ) HCCAeAOBa- 
AHCb b npouecce yBeAHneHHa Harpy3KH h  AßHacenHa b b t o m o ö h a h - 
caMocBaAa.

ZIa h  noAyneHHH HauöoAee bo3m o h ch ux  MaxcHMaAbHux bcahhhh  
HanpHJKeHHH b SA eM em ax Ky30Ba nocAeuHHH 3arpyacaAH öonbUiH- 
m h  KycKaMH pyA U , cöpacbiBaeMbiMH c b u c o t u  2— 2,5 m .

]TIOKa3aHHH TeH30A3THHKOB 3anHCbIBaAHCb Ha BCeM ripOTHJKeHHH 
norpy3KH (nrnb KOBiueft), h to ö u  onpeAeAHTb BÄHHHHe 3aiUHTHoro 
caoh  pyAu Ha H3MeHeHne HanpaaceHHÜ o t  cAeAyiomHx nopunft 3 a- 
rpyacaeMoii pyAU.

A h3AH3 noAyaeHHbix ocuHAAorpaMM noKa3aA, hto  HanpaaceHHa b 
SAeMeHTax Ky30Ba b  nanaAbHUH m o m c h t  norpy3KH (nepBuik k o b u i) 
h o cht  MecTHUH xapaKTep, nHKOBue 3HaneHHa h x  npeBbiuiaioT CTa- 
THHecKne b 3— 5  pa3. HanpHM ep, nocAe nepB oro KOBina BucunaH- 
hoö  p y A u  b nonepenHHax Ky30Ba ( b 30He naAeHHH rp y 3 a ) yu ap- 
H ue HanpaaceHHa cocTaBAHAH 220— 700 ktc/cm2, CTaTHHecKHe 60—  
150 ktc/cm2. C oöpa30BaHHeM Ha AHHiue caoh  p y A u  BeAHHHHa a h - 
HaMHHecKHX HanpaaceHHÜ b npouecce norpy3KH pe3K0 naAaeT. Ha- 
npaaceHHH b 30He KOHTaKTa AHCTa ocHOBaHHH Ky30Ba c naAaiomHM 
rpy30M  npeBbim aioT b OTAeAbHbix CAynaax npeAeA TexynecTH 
(>3300 k tc/cm 2) .

BeAHHHHa M ecTH bix HanpaaceH H Ü 33BHCHT o t  p a 3 M ep a  KyCKOB 
3 a rp y a c a e M o fi ro p H o fi M a c c u  h n A om aA H  KOHTaKTa Meacny Han- 
ÖOAbHJHM KyCKOM H ÄHHIUeM K y30Ba.

H a n p a a c e n u e  b sn eM eH T ax  K y30B a b n p o u e c c e  ABHaceHHH aBTO- 
MOÖHAH-caMOCBaAa pacn peA eA H eTC H  AaAeK O  He paBHOMepHO. H a n -  
6 o A e e  Hanpa>KeHHbiMH ynacTK aM H  h b a h io tc h  M ec ra  npHBapKH 
KpoHHiTeHHOB iuapH H pH oft o n o p u  K y30B a k  AO H iKepoH aM . O c o ö e H *  
HO 60AMUHX 3H3HeHHH AHHaMHHeCKHe H3npH>KeHHH AOCTHTaiOT Ha 
n o B o p o T a x  C ÖOAblUHMH HepOBHOCTHMH AOpOTH. B CBH3H C 3THM 
A a H H u e  yn acTK H  K y30B a  noA B epraA H C b  T iuaTeAbH O M y HCCAeAOBa- 
HHIO C nOMOUlblO pO3eT0K (A3THHKH 48, 2, 47 H 50, 9, 49). ripHHH-

Phc. 3. OcuHAAorpaMMM H3MeHeHH3 Harpy30K, 
.'ZneftCTByioiAHX Ha Ky3oB ( a ) ,  h o c u m u io rp a M M b i 

HSMeHeHHfl HanpHBceHHft b necymnx sjieineHTax 
! Ky30Ba (6 , s ):
/ —  AeB aa  6aJiKa; I I  —  npaB aa  6aAKa; I I I  — 
jieBhiii n a a e ij;  I V  —  npaßbifl na-neu; V  — npfiMofi 

yqacTOK; V I  —  n oß opoT  BJieBO

TUH MeTOA pa3MemeHHH ÄaTHHKOB H o ah o - 
BpeMeHHoe BKAioneHHe h x  b H3MepHTenu- 
h u h  npuöop  no3BOAHAH cyM M apHue Ha- 
npHJKeHHH pa3A03KHTb Ha HX KOMnOHeHTU 
h onpeAeAHTb, KaKoü b h a  HanpaaceHHÜ h b- 
AHeTCH npeoÖAaAaioiuHM b cyM M apHux Ha- 
npHHCeHHHX.

ÄH3AH3 OCUHAAOTpaMM H3MeHeHHH Ha- 
npaaceHHÜ b AaTHHKax po3eTOK (pnc. 3 ,6) 
nOKa3aA, HTO npH ABHHCeHHH aBTOMOÖHAfl- 
caM ocßaAa Ha Ky30B AeücTByeT cAoacHaa 
AHHaMHHecKan Harpy3Ka, cocTOHiuan H3 
CHMMeTpHHHOH, KOTOpaH BbI3UBaeT H3THÖ, H 
KOCOCHMMeTpHHHOH, BbI3UBaiOIUeÜ KpyHe- 
HHe. I lp n  3tom  HanpaaceHHa o t  KpyneHHH 
npeBum aioT HanpaaceHHa H3ruöa. B uenoM 
AHHaMHHecKHe HanpaaceHHa b HCCAeAyeMux 
to h k b x  57, 47, 48, 2, 50, 9, 49 npeBum aAii 
CTBTHHeCKHe b 4— 5 pa3.

HccAeAOBaHHH nanpaaceHHocTH noHace- 
poHOB Ky30Ba o t  H3rHÖaiomHx Harpy30K 
BUnOAHHAHCb npH IIOMOIUH ÄaTHHKOB 1, 2,
4, 5, 6, 8 h 11. C A eA yeT  OTMeTHTb, h to  npn 
CTaTHuecKOM Harpy>KeHHH MaKCHMaAbHue 
HanpHH<eHHH B03HHKaiOT B CpeAHeft H3CTH 
Ky30Ba, b npoAeTe Me>KAy e ro  onopaMH 

(ä3 th h kh  6 h 8).  B npouecce ABHaceHHH aBTOMOÖHAH-caMocßaAa 
MaKCHMaAbHue HanpaaceHHa B03HHKaioT b MecTe npiiBapKH KpOH- 
uiTeÜHOB iuapHHpHoft o n o p u  Ky30Ba (uaTHHKa 2). CAeAOBaTeAbHO, 
OnaCHOH 30HOH HBAHeTCH UlapHHpH3H OnOpa Ky30Ba, h npn pacne- 
Te Ha npoHHOCTb H ecym nö SAeMeHT AHHiua HeoöxoAHMO paccMaT- 
pHB3Tb KaK ÖaAKy, KOHCOAbHO 3aiUeMAeHHyiO.

Hanpu/KeiiHOCTb nonepeHHUx noacoB jk c c tk o c th  HccAeAOBaAacb 
b cpeuHeä (AaTHHKH 27 h 33) n kohcoahhoh (äb th u k h  19 h 25)
HaCTHX Ky30Ba.

H 3 ocuHAAorpaMM (pn c. 3, e )  bhaho, h to  MaKCHMaAbHue Hanpsi- 
uceHHH b nonepenHHax Ky30Ba B03HHKaioT b MecTax coeAHHeHHH hx 
C AOHJKepOHaMH (AaTHHKH 28, 27). B nOAKaX CBapHblX SACMeilTOB 
nonepeHHH HanpauteHHa He3HaHHTeAbHbi. HanpHM ep, b toh k h x  29 
h 32 CTaTHHecKHe Hanpa>KeHHH paBHaAHCb 180— 280 ktc/cm2, ah- 
HaMHHecKHe 180— 350 ktc/cm2; b MecTe ycTaHOBKH AaTHHKa 28 Ha- 
npa>KeHHa cooTBeTCTBeHHO cocTaBHAH 600 h 1300 ktc/cm2. TaK oe 
pacnpeAeAeHHe H anpa»eH H H  b HCCAeAyeMux TOHKax nonepeHHoro 
noaca  jk c c tk o c th  oöu acH aeTca  TeM, h to  cBapHoü uiob Ha CTbiKax 
noAOK nonepeHHH HBAaeTca noAaTAHBUM «u iapH H poM », BOKpyr ko- 
T o p oro  npoHCxoAHT OTHOCHTeAbHoe nepeMeuieHHe coeAHHaeMbix 
SAeMeHTOB nonepeHHH npn ABHHceHHH aBTOMOÖHAa-caMOCBaAa. H 3 -  
MeHeHiie HanpauceHHÜ bo BpeMeHH b M ecxax npHBapra k  AOHJKe- 
poHaM nonepeHHH cpeAHeü n acra  Ky30Ba nponcxoAHT no nyAbcn- 
pyiouteM y UHKAy, b nonepenHHax kohcoam ioh  nacTH —  ÖAHHie k 
3HaKonepeMeiiH0My. T a u oe  aBAeHne oöbacH aeTca  TeM, h to  6nnxe 
k 3aAHeft nacTH nonepeHHaa »ecTKO CTb Ky30Ba yMeHbiuaeTca H3- 
3a OTCyTCTBHH 33ÄHeT0 ÖOpTa. CoBOKynHOCTb STHX (fiaKTOpOB c 
yneTOM KpyHeima Ky30Ba cnocoöcTB yeT ßoAee öu cTpoM y pa3pym e- 
hhk) CBapHux iubob b yKa3aHHux MecTax.

MaKCHMaAbHue HanpaaceHHa b a h c th x  ö o k o b u x  ceKunft (AaTHH­
KH 34 h 37) b 2— 2,5 pa3a npeBbiuiaioT MaKCHMaAbHue Hanpaace- 
Hua b CTOÜKax (AaTHHKH 36 h 38). XapaKTep H3MeHeHHH Hanpaace- 
hhh n o  BucoTe öopTa OTAHHeTca o t  pacnpeAeAeHHH HanpaaceHHH 
b nonepeHHOM noace acecTKOCTH TeM, h to  MaKCHMaAbHue 3Hane- 
hhh hx HaÖAiOAaioTca b HHHCHeft nacTH 3aMKHyToro no nepHMeTpy 
OÖBH3KaMH AHCTa.

TaKHM oöpa30M, ocHOBHue Hecyiune SAeMeHTbi Ky30Ba aBTOMO- 
ÖHAH-caMOCBaAa noAsepraioTca 3HaHHTeAbHbiM oöiuhm  AHHaMHHe- 
ckhm Harpy3KaM, npeBUiuaioiuHM CTaTHHecKHe Harpy3KH b 1,5—
2,5 pa3a, h m ccthum  AHHaMHHecKHM Harpy3KaM —  öoAbiue CTara- 
HecKHx b 4— 5 pa3. Oöiune Harpy3KH HMeiOT HaHÖOAbuine bbahhh- 
h u  npn ABHaceHHH aBTOMOÖHAa no HepoBHOH Aopore. IlpH  stom  
Hecymue SAeMeHTu Ky30Ba noABepraioTca äch c tb h io  Harpy30K H3- 

THÖa h KpyneHHa h HanpaaceHHa AOCTHTaiOT 2000— 2500 ktc/cm2. 

MecTHbie Harpy3KH HMeiOT HanöoAbuiHe BeAHHHHbi npn norpy3Ke 

3BT0M0ÖHAH 3KCK3B3TOpOM. B 30He KOHTaKTa AHCTa OCHOB3HHH C 

nauaioiuHM rpy30M ohh BU3UBaiOT HanpaaceHHa, npeBumaioiuHe 
npeAeA TeKynecTH MaTepuaua (>3300 kt/cm2) .  O öuthh ypoßeHb 

HanpaaceHHoro coctoh h h h  CBHAeTeAbCTByeT oö ycTaAOCTHOM xa- 

paKTepe och ob h u x  noßpeacAeHHÖ Ky30Ba b 30Hax KOHueHTpaTO-
poB HanpaaceHHÜ.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru
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MeTOflMKa Bbi6opa m n a  TopM03Horo npMBOAO
KaHfl. T6»H. HayK E. B. TEHBOM, A. H. rYTTA, H. B. APTEMbEBA, A. M. HAPiflA

JlbBOBCKHH flOJIHTGXHHMGCKHft HHCTHTyT

Of lH H M  H3 Ba>KHbIX TpeßOBaHHfi, npeÄ'hHBJIHeMblX K TOpM03- 
HOMy npHBOÄy, HBjiaeTca ÄonycTHMoe 3HaneHHe MaKCHMajib- 

Horo ycHJiHH Ha opraHe ynpaBJieHHH Kan no ycjioBHio jierKOCTH 
ynpaBJieHHH, Tan n no ycjioBHio bo3MO>kiiocth  ÄOCTaTOHHO tohko- 
ro  peryjinpoBaHHH 3<J)(})eKTHBH0CTH TOpMomeHna. HecMOTpa Ha 
BaiKHOCTb 3Toro Tpe6oBaHHH, neTKoft KJiaccn4)HKanHH npnBonOB, a 
TaKIKe ÄOCTaTOHHO CTpOroft MeTOÄHKH Bblöopa THna npHBOfla ÄJIH 
toto hjih hhoto aBTOTpaHcnopTHOro cpeÄCTBa b HaynHO-TexHHne- 
CKoft jiHTepaType HeT.

T o p m o 3hoh  npnBOÄ npeÄCTaBAneT co 6 oö  paaoMKHyTyio c ä c ä h - 
m y io  CHCTeMy. IlosTO M y uejiecooßpa3HO nocTpoHTb KjiaccncjiHKa- 
HHIO C yneTOM KJiaCCHijiHKaUHOHHblX npH3H3KOB, npeÄJIOJKeHHblX
H. A. ByxapHHbiM [1 ] ,  h  TepMHHOJiornH, npHHHToft b TeopHH aB- 
TOMaTHnecKoro peryjinpoBaHHH. B cooTBeTCTBHH c st h m  (TaÖJi. 1) 
Bce T0pM03Hble npHBOÄbl M oryT 6bITb pa36HTbI Ha TpH OCHOBHUe 
rpynnb i: npHMoro ä c h c t b h h , KOMÖHHHpoBannbie, HenpaM oro Äeö- 
CTBHH.

B TopM03Hbix npHBOÄax HenpHMOro ÄeftcTBHH Hcnojib3yeTCH 
SHeprHH BHeumero hctohhhkh. öosTOMy SHepreTiinecKHX orpannne- 
hhü Ha oß.aacTb npHMeHeHHH TopM03Horo npnBOÄa stoto THna Ha- 
JIOJKHTb HejIb3H. OÖjiaCTb npHMeHeHHH T0pM03HbIX npHBOÄOB npH- 
Moro ÄeftcTBHH H KOMÖHIIHpOBaHHblX orpaHHHHBaeTCH SHepreraie- 
CKHMH B03M05KH0CTHMH.

ripHHHHnHaJIbHO M oryT 6bITb npHHHTbl ÄB3 KpHTepHH B03M0JK- 
HOCTH npHMeHeHHH T0pM03HbIX npHBOÄOB KaJKÄOTO H3 yKa3aHHbIX 
ÄByx TnnoB:

1) npeÄejibHO B03M0>KHan cyMMa npHBOÄHbix chä (ÄHana30H 
CyMMbl npHBOÄHbix chä ) ;

2 ) npeÄCÄbHblH BeC aBTOMOßHÄH, npH KOTOpOM 3(})({ieKTHBH0CTb 
TOpMOJKeHHH T0pM03H0Ö CHCTeMOH C Ä3HHbIM COHeTaHHeM THnOB 
npHBOÄa H T0pM03HbIX MeX3HH3MOB 6yÄeT  COOTBeTCTBOB3Tb co- 
BpeMeHHblM TpeÖOBaHHHM.

PaccMOTpnM MeTOÄHKy oneHKH npeÄeÄbHHx B03M0>KH0CTen npn- 
BOÄa npHMoro ÄCHCTBHH H KOMÖHHHpOBaHHOrO npHBOAa. H3BeCT- 
ho, hto oßbeM jkhäkocth , HeoöxoÄHMbift ä äh  3anoÄHeHHH paßoinx

UHÄHHÄPOB, 33BHCHT OT HHCÄ3 T0pM03HbIX MeX3HH3M0B, ÄH3MeT- 
POB paÖOHHX UHÄHHÄPOB H nepeMCineHHH KOÄOÄOK. E cäH npHHHTb, 
hto nepeMemeHHH koäoäok  ÄaHHoro TopM03Horo MexaHH3Ma o tah - 
HaioTCH He3HaHHTeÄbHO, to  b oßmeM CÄyHae

Qa —  31 2  ’
1=1

(1)

r js e  l i j  h  ä (  —  cooTBeTCTBeHHo ÄHaMeTp paßon ero  uhähhäP3 
TopM 03Horo MexaHH3Ma i - ft och  h nepeMemeHHe 
k o ä oä k h  b HanpaBÄeHHH ä ch c tb h h  npnBOÄHOÖ 
chäm; 

n —  hhcäo oceü.
ZIä H ÄByXOCHOro aBTOMOßHÄH (pnc. 1)

QH =  * M  +  »n<£)-
HHÄeKC « 3 »  OTHOCHTCH K 33ÄHHM T0pM03HUM MeX3HH3MaM, a HH- 

ÄeKC «n »  k  nepeÄHHM.
IT p H H H M aH , HTO 6 3  « 'Ö n  ä # !Ö, nO Ä yH H M

Ji

( ' * < ) ■
Ko3(j)(j)HHHeHT pacnpeAeÄeHHH cyMMapHoft TopM03Hoft chäh  

onpeÄeÄHeTCH no (JiopMyAe

6  +  9o  hg
h  = ------- 1 ------- . (2 )

rÄe b —  paccTOHHHe ot ueHTpa thhcccth äo  3aÄHeft och; 
hg —  BbicoTa ueHTpa thikccth ;
L  —  6a3a 3btomo6h äh ;

.«Po —  K03(|)(|)HiiHeHT cuenÄeHHH, npn kotopom  Bce Koaeca oäho- 
BpeMeHHO äoboähtch  äo  rpam i 6ao kh po b3hhh.

T a 6 j i  h  n  a 1

KjiaCCH<})HKaUHOHHfate npH3HAKH

OßiuHft
OnpeÄejieHHe

HcTOMHHK BHeprHH Bha h cnocoö nepeaaqH sHeprnH

TepMHH

TepMHH OnpeaeaeHHe TepMHH OnpeAejieHHe

T0pM03H0ft
npHBOA

Pa3oMKHyrafl cAeAHinaa chc- 
TeMa, npejHa3HaqeHHaa t  äjih 
npHBeaeHHH b aeftcTBHe Top- 
M03HHX M6XBHM3M0B H OÖeC-
neqeHHA co otb eTCTBHH oßmeft

TopM03HOft 
npHBoa npüMO- 
ro aeftcTBHfl

rnpHBOA, B KOTOpOM CHJIO- 
Bwe ycTpoftcTBa npHBOi«T- 
ch5b neftcTBue aa cneT pa- 
6otm MycKyjibHoft cham Ha 
ucthbhom nepeMemeHHH

MexaHHnecKHft npn-
BOA

ripHBOA, B KOTOpOM pa3>KHMHbie yCTpofl- 
CTB3 npHBOüHTCfl B AeÖCTBHe 3a CHeT pa- 
6otw MycKyabHoft chau  Ha aKTHBHOM ne­
peMemeHHH opraua ynpaßjieHHfl, nepeAa* 
BaeMofl Tflroft

TOpMOSHOft CHAbl yCHACHHIO, 
npHJio»eHHOMy k OpraHy ynpaB­
AeHHH, a OTHOUieHHfl oceBbix* 
CHA— OTHOUieHHK) OCeBblX BeCOB

opraHa ynpaBaeHHH
rHApaBJIHHeCKHft

npHBOA
npHBOA, B KOTOPOM THApaBAHHeCKHe CH- 

AOBbie ycTpoficTBa npHBOAHTCH B AeflCTBHe 
3a cqeT paöoTbi MycKyabHofl cham Ha aK­
THBHOM nepeMemeHHH opraHa ynpaBJieHHfl, 
nepeaaßaeMOft »HAKOCTbio

TopMOSHOft 
npHBoa He- 
npflMoro 

ÄeftcTBHH

npHBOA, B KOTOpOM CH- 
Jioßbie yctpoftcTBa npHBo- 
AflTCH b aeflCTBHe aa cneT 
BHepraH BHeuiHero hctom- 
hhkb

TlHeBMaiHHeCKHft
npHBOA

npHBOA, b ''kotopom  nopmHeBMe HAH 
AHa$parMeHHbie nHeßMaiHqecKHe CHAOBbie 
ycTpoficTBa npHBOAHTCH b aeflCTBHe sa 
cqeT BHepniH cncaTOro B03ayxa

ITHeBMorHApaBAHqe- 
CKHft npHBOA

ripHBOA, B KOTOPOM THApaBAHHeCKHe CH­
AOBbie ycTpoficTBa npHBOAHTCH B AeÄCTBHe 
sa cqeT BHepniH cacaToro B03ayxa, nepe- 
AaßaeMoft jkhakoctbio

THApaBAHHeCKHi)
npHBOA

npHBOA, B KOTOPOM rHApaBAHHeCKHe CH­
AOBbie yCTpOÖCTBa npHBOAHTCH B AeftCT- 
BHe 3a cqeT BHepniH, 3aipaqHBaeM0ft Ha 
npHBeaemie b aefiCTBiie Hacoca, nepeaa- 
BaeMOfl HCHAKOCTbK)

KOMÖHHHpO-
BaHHblft

(AByXnOTOHHUfi)
npHBOA

IlpHBOA, B KOTOpOM CH- 
aOBbie ycTpoftCTBa npnBo- 
AflTCH B AeÄCTBHe 3a CHeT 
paÖOTbl MyCKy^bHOH CHJlb! 
Ha aKTHBHOM nepeM eme­
HHH opraHa ynpaBaeHHa h 
BHeprHH BHeuiHero hctoh- 
Hmca

THApaBAHMeCKHA "  
npHBOA c ycHAHTejieM

ripH BO A, B KOTOpOM THApaBAHqeCKHe CH- 
AOBbie ycTpoficTBa npHBOAHTCH B AeftCT- 
BHe 3a cqeT paöoTU MycKyabnoft ch ah  Ha 
aKTHBHOM nepeMemeHHH opraHa KynpaBAe- 
HHH H BHeprHH BHeuiHero HCTOMHHKa, ne-
peAaBaeMux ikhakoctöio
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B TO >Ke BpeMH

r a e  M t3 h  M t

1 +
M ,

(2a)

A f.

T0pM03Hbie MOMeHTbl, C03ÄaBaeMbie COOT- 

BeTCTBeHHO T0pM03HbIMH MeX3HH3MaMH 
3aAHero h nepeaH ero KOJiec.

Bbipa>KaH T0pM03Hbie MOMeHTbi qepe3 K03(j)(})HiiHeHTbi 9<l>(j>eK- 
th b h o c th  /Ca, paßHycbi 6apa6aH0B r$ h cyMMbi npHBOÄHbix CHJi(/no- 
JiyHHM

ß * =  ---------- — \ n  ■ » X  =  -------1~ 1 T ’ C2«)

rae e =

1 +

^ 9 .3  r 6.3

^ 3 .3 r 6.3 P 2)3

K b.vT 6.n (P i  +  P 2)n 1 +  e  '

^ 9 .n  f6 .n

H a  ociioBamiH Bbipa>KeHHH (2 6 ) HMeeM

1
(3)

1

EcjIH T0pM03Hbie MeX3HH3MbI OÄHOTHnHbl H paanycbi 6apa6aHOB 
OaHHHKOBbl, TO e = l  H

Q «  =
^ .

'•i m ; :  1
(4a )

TeopeTHHecKHfi x o a  neaaan , cooTBeTCTByiomHft aaHHOMy o6t>- 
eMy JKHHKOCTH, nOCTyilHBLUefl B paÖOHHe UHaHHHpbl, MOJKeT ÖblTb 
onpeaeaeH  b npeanoaom eH nn a6coaK>THoä jkcctkocth  Tpy6onpoBO- 
aoB , OTcyTCTBHH o ö ic M iib ix  noTepb h 6e33a3opHocTH neaaab n oro  
npHBoaa.

B  3T0M cayn ae

_  JE 9  Sy
Q r =  ~T~ d  t. —

in

ra e  Qa 

d,

22

o6i>eM » häkocth , KOTOpbift MomeT öbiTb noaaH b pa- 
6onne UHHHHÄpbi b c(j)opMyjiHpoBaHHbix Bbiuie ycao- 
bhhx ;

r.ij —  ÄHaMeTp raaBHoro TopM03Horo unaHHapa; 
in.n —  nepeaaTOHHoe nncao neaaabiioro npHBoaa;
S T —  TeopeTHnecKHH xoa neaaan, cooTBeTCTByiomHH o6t>- 

eMy Qa.
/leflcTBHTeabHbiii xoa  neaaan

S a = S T+ A S 1-4 »A S2+A 53 ,

ra e  A S i, A S 2, A S3 —  x oa w  neaaan , Heo6xoanM bie a a a  KOMneHca- 
unn cooTBeTCTBeHHo 3a3opoB, o6T>eMnbix noTepb n yBeanneHHH 
oö iieM a  BcaeacTBne ae<j)opMaunn Tpy6onpoBoaoB .

T o ra a

ST =  Sfl( l -
ASt -f* ASg -f- A S 3 

Sr
j = K s SR,

rae  Ks  —  KostfxfmuneHT, ynnTbiBaromnft 3aTpaTbi nacTH xoaa  Ha 
Bbißop 3a3opa, KOMnencaunfo yTeuKH n yBeanneHHe 06b- 
eMa CHCTeMbi BcaeacTBne aeijiopMauHft.

TaKHM o6pa30M,

u K s  j2  
<?* =  — r 1

^r.n

Pe3yabTaTbi HccaeaoßaHnft rnapaBaHnecKnx npHBoaoB n nx 3ae- 
MeHTOB [1 ] nOKa3bIBaK)T, HTO K03<})()>HUHeHT Ks  M O *eT  6bITb npH- 
6an>KeHHO npnHHT paBHbiM 0,9.

H 3 ycaoBHH paneHCTBa Heo6 xoan M oro  n aeftcTBHTeabHoro 0 6 b- 
eMOB paöoneft »naKOCTH HMeeM

e ßg- je K g  äy n SÄ '
* dl  =

n d i

l - ß g ( l - e )

1 - ß /

I ln

je K s  d t a Sn
(5)

1 e )  45 ^n.n

PaccMaTpHBaa paBHOBecne nopumeft raaBHOro h paöonnx un- 
anHapoß, noaynnM

je d\
( P i  +  P 2h  —  g  P'M ’ lp-U’

JE d i
( P i  +  P i )  n =  ■ 'P m  ’ lp.ul (6)

PiK =
4j]n.n ^r.!! ^n.n P iie i

rae P r «  —  aaß a eH H e  m n a K O cra ;
Pneu —  ycnane, npnaom eHHoe k neaaan ;

Op u. ’ l r . « ,  Tjn.n —  k . n. a . cooTBeTCTBeHHo p a öon ero  unaHHapa, 
raaB iio ro  unaHHapa n neaaabH oro npnBoaa.

H a  OCHOB3HHH 3aBHCHMOCTeH (5 )  h (6 )  (ßopMyabi a an  CyMM 
npnBoaHbix cna, npnaomeHHbix k  KoaoanaM  nepeaH ero h 3aaHero 
TopM03Horo MexaiiH3Ma, a TaK>Ke a an  oöm eft cyMMH npnBoanbix 
cna 3annmyTCH b caeay io iu eM  BHae:

1 ß g  P neu
(T5! +  P ^ 3 —  i ä Ti ~  ’fln.n7lp.u Jlr.u '

1

C  yneTOM Bbipa>KCHHH (3 )  (ßopM yaa a an  H eoöxoanM oro  oöbeiua 
pa6oneft »naKOCTH 3annmeTCH Tan:

l - ß g ( l - e )  1 - ß  g ( l - e )
0 „  = -------- ;------  je» d l - --------------  je» d \ .  (4 )

( P i  +  P  s)n =

ß g ( l - e )

e ß^

25

■Kg ■'ln.nYlp.u % .u  -
ne# Sn.

e) 25

2  ( P i  +  P * )  =  2 ( P i  +  P2 )3 +  2 ( P t +  P  2)n =

  r ,  P nea .
—  A g  % .n 1lp.u1,lr.H .

(7)

(8)

TaKH M  o 6 p a3 0 M , o ö iu a n  cyM M a n p n B oaH b ix  cn a  33b h ch t  o t  y e n -  
a n n  Ha n e a a a n  ynpaB aeH H H , x o a a  n e a a a n , nepeM em eH H H  KoaoaKH 
b H anpaBaeHHH aeftcTBHH n pH B oaH oft cn ab i h M exaH nnecK H X n oT e p b  
b sa eM eH T a x  n p n B oa a .

C o ra a cH O  O C T  37.001.0 i 6— 72 y c n a n e , n p H K a a ab m a eM o e  k  n e a a -  
a n  ynpaB aeH H H  ochobhoh  t o p m o 3hoh cn cT eM oft, He a o a m n o  n p e- 
Bb im aTb 50 K rc  a a n  aBTOMOÖHaeft n o a n a T e ro p u H  M i n 70 K rc  a a n  
o cT a a b H b ix  aBTOMOÖHaeft. O a H a n o  n pn  c T o a b  b h c o k h x  n p e a e a b -  
Hbix 3naneHHHX y c n a n ft  Ha n e a a a n  3H am iTeabH bi h yc n a n H , n pn - 
K aaab m aeM b ie  k  n eaaaH M  n pn  ca ym eÖ H b ix  TopM om eH H H X . 3 t o  n p n - 
B o a n T  k  nepeyTO M aeH H io  B oaH T eae ft h , C a ea oB a T ea b H o , M om eT  
HBHTbCH OaHOft H3 npHHHH CHHJKeHHH 6e30naCH0CTH aBHJKeHHH. Ü O  
H am eM y m h ch h io , y c n a n e  Ha n e a a a n , c o oT B eT C T B y iom ee  MaKCH- 
MaabHOft 3^)$eKTHBH0CTH TopMOJKeHHH, He a O a *H O  n peB b im aTb  
25— 30 K rc. B O TaeabH bix  c a y n a n x , K o ra a  n e  n peacT aB an eT C H  B03- 
MO>KHbIM npHMeHHTb KOM6HHHpOBaHHblft npHBOH HUH npHBOH He- 
n p n M oro  aeftcTBH H , yB eann eH H e P n e u  M o m eT  öb iTb  a o n ym e H O  a o  
50 Krc.

Boabm H H C TBo n c c a e a o B a T e a e ft  cnH TaioT , h t o  M aK ciiM aabH b ift x o a  
n e a a a n  ynpaB aeH H H  o c h o b h o ü  T opM 03 H oii cn cT eM oft He aoam eH  
n peB b im aTb  180 m m  [2 , 3 ] .  B  H O pM aabHbix ycaoBHHx x o a  n eaaan  
a o a m c H  yKaaabm aTbcn b  n p e a e a b i o t  0 , 5 S m a i  a o  0 , 6 S m a i .  
C  yneTOM  s t h x  aaHHbix m o j k h o  cnH TaTb, h t o  n p n  onpeaeaeHHHВологодская областная универсальная  научная библиотека 
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l(P f *P2),KSC
P hc. 2. 3aMHCHM0CTb cyMMbi npn- 
b o ä h h x  c h j i  o t  v c h . 'ih h  H a  n e  a n . in  

npn S n  120 mm

r<s
P ZA =  2  [ (P t +  Ps)n Ka.n +  ( P i  +  P 2)3 K a.3] r  •

Bo3MO*HOCTeft npHBoaa npn- 
M oro ÄeftcTBHH x o a  neaaan  
S a  ca ea yeT  npHHHMaTb paB- 
HblM 100— 120 MM.

npoBeaeHHbiä aHaaH3 noxa- 
3aa, h to  nepeMemeHHe KOHua 
KoaoaKH, H axoaam eroca  b 
KOHTaKTe c nopumeM paöone- 
ro  unaHHapa, yKaaawBaeTCH b 
npeaeab i 1,4— 2,2 mm. YMeHb- 
meHHe BeaHHHHbl 6  nyTeM, b 
nacTHocTH, npHMeHeHHa ycT- 
poficTB a an  aBTOMaranecKoro 
noaaepiKaHHH 3aaaHHoro 3a-

C yneTOM 3aBHCHMocTeü (7 ) noaynnM

K a .n K g ih .n

r A

r  6 P nei $n
(10)

(10a)

3opa M em ay KoaoaKOÖ h 6apa6anoM oßecnenHBaeT B03M0>KH0CTb 
yßeaHHeHHH 2 ( P i+ P 2) 3a cneT yMeHbineHHH anaMeTpa raaBHoro 
TopM03Horo unaHHapa h.hh yßeaHHeHHH nepeaaTOHHoro nncaa ne- 
aaabHoro npHBoaa.

JlaHHbie o  MexaHHHecKHX n oTepax b dnaoBbix rnapaBaHHecKHX 
nnaHHapax [4 ] h pe3yabTaTbi HecKoabKHx onbiTOB noKa3bmaioT, 
h to  oCuihh k. n. a- rnapaBaHHecKoro top m o3 h o to  npHBoaa npHMO- 
r o  aeilCTBHH

P * ~  1 —  ßg. (1 —  e ) 5 r a
ra e  r x —  aHiiaMHnecKHH p a a n yc  noaeca.

B  cayn ae oaHOTHnHbix TOpM03Hbix MexaHH3M0B e = l  h

P v  =  K , K s * .  / 6 ^ neaSA
o r Ä

ripHpaBHHBaH npaßbie n acra  BbipameHHH (9a) h  (10) Han (9a) 
h (1 0 a ),  M O *eM  HaiiTH npeaeabHbift Bec aBTOMOÖHan, npn k o t o - 
POM 3(}>(j>eKTHBH0CTb TOpMO/KCHHH B Caynae aaHHOFO COHeTaHHH TH- 
nOB T0pMO3HbIX MeX3HH3MOB H TOpM03HOTO npHBOaa ÖyaeT COOT- 
BeTCTBOBaTb COBpeMeHHbIM TpeÖOBaHHHM.

EcaH TopM03Hbie MexaHH3Mbi pa3HOTHnHbie, t o  npeaeabHbiS Bec

(Ga)np — -----------------   K 3n KcT|Tn  r6 ^ nen— fl. (11 )

t lT .n  — ^ u .n 'n p . i i l l r .u

yKaaabiBaeTcn b npeaeab i 0,86— 0,9. M o ik h o  npHHHMaTb T)T.n =  
=  0,88. O op M yaa  (8) h H3ao>KeHHbie ncxoaHbie npeanocbiaKH no- 
3Boam oT nocTpoHTb rpatJiHKH 3aBHCHMOCTH 2 (P | - f - P 2) o t  ycnaHH 
na n eaaan  (pnc. 2) h oneiiHTb npeaeam ib ie 3HaneHHH cyMM npn- 
Boanbix cna  npn BbiöpaHHOM npeaeabHOM 3HaneiiHH P „ e n -  B nacT- 
h oc th , npn P nfin“ 30 Krc h 6=1,4 npeaeabHan cyMMa npHBoaHbix 
cna  paßiia  2040 Krc. 3HaneHHH npeaeabHbix cyMM npnBoaHbix cna 
a an  top m o3 h h x  MexaiiH3MOB n epean ero  h 3aaH ero K oaec moikho 
onpeaeaH Tb no tjiopM yaaM (7 ). Vm hojkhb HaflaeH iioe npeaeabHoe 
3HaneHHe cyMMbi npHBoaiibix cna  Ha KosifxßnuHeHT ycnaeHHH K v ,  
mo>kho oneHHTb npeaeabubie bo3MO>khocth KOMÖHHHpoßaHHOro 
npnBoaa.

OrpaHHneHHH o6aacTeft npHMeHeHHa TopM03Horo npHBoaa npn- 
M oro aeflcTBHH h KOMÖnimpoBaHHoro npHBoaa no npeaeabiioM V Be- 
c y  aBTOMoöHaa m o t v t  öbiTb Haftaeubi caeaviom H M  o6pa30M. Heoö- 
xoanM oe 3HaneHHe MaKCHMaabHOH yaeab iion  t o p m o 3hoh cnabi

B caynae oaHOTHnHbix TopM03Hbix MexaHH3MOB

m  \ 1 is IS  ~  r 6PnenSn
(^ a )n p  —  K a K s  %.n (11a)

TaKHM o6pa30M, aaa onpeaeaeHHH npeaeabHoro Beca aBTOMO-
6naa HeoßxoaHMO TopM03Hyio cn a y  yMHOIKHTb Ha K03<j><J)H-

1
UHeHT ----------  KOTOpblH 33BHCHT OT nOaKaTerOpHH 3BT0TpaHC-

7t max
nopTH oro cpeacTBa. H c x o a im e  aaHHbie, HeoöxoanM bie aan  Bbinoa- 
HeHHH anaaHTHnecKHx pacneTOB hj i h pa3paßoTKH HOMorpaMMbi, mo- 
ryT  öbiTb oneHeHbi na ocHOBaiiHH caeayrom n x cooöpaxteHHft.

KosißijiHUHeHT pacnpeaeaeiiHH cyMMapHoft topm o3 h oö  cnabi mohc- 
ho onpeaeaHTb no (ßopMyae (2 ), npuHHMan <p0 b npeaeaax 0,35— 
0,45. B nacTHocTH, aan aBTOMoÖHan TA3 M-24 «B o a ra »  ko3(})4>h- 
nneHT ßg= 0,575. Ko3(|)(j)HUHeHT ßg HeoöxoanM ToabKO b caynae, 
Koraa TopM03iibie MexaHH3Mbi nepeaHHX h 3aaHHX Koaec pa3HO- 
THnHbie. Ecan TopM03iibie MexaHH3Mbi oaHOTHnHbie, t o  3HaneHHe
P v  onpeaeaaeTCH no ißopM yae (10a). KosijxßHUHeHT scJxjieKTHB-

Tt max K j g
rae j ’z l hh?khhh npeaea MaKCHMaabHoro ycTaiioBHBinerocH

O Tp*caeB b iM3aMeaaeHHH, peraaMeHTiipyeMbrn 
CTaHaapTOM [5 ]; 

g  —  ycKopeHHe cnabi th ik c c th ;
K j  —  K03cß(j)HUHeHT 3anaca scji- 

4>eKTHBHOCTH, KOTOpblfi pe- 
KOMeHayeTcn Bbi6npaTb b "  
n p ea ea a x  1,1— 1,2.

B COOTBeTCTBHH C 3THM HeOÖXOaHMblft

HOCTH Ka 33BHCHT OT THna TOpM03HOTO MeX3HH3Ma H K03(j)(j)HUHeH- 
Ta TpemiH p. Ecan npHHHTb, h to  (x= 0 ,3 5 , t o  aan top m o3 h h x  Me-
X3HH3M0B C MaabIM CaMOyCHaeHHeM K03(j)(j)HUHeHT 3^)(J)eKTHBH0CTH 
MOJKeT ÖbiTb npHHHT paBHbIM 0,93, a aaH  TOpM03HbIX MeX3HH3- 
m o b  co  cpeaHHM caMoycnaeHHeM —  1,37 [5 ] ,

Jlan oueHKH npeaeaoß , b KOTopue yKaaabmaeTCH oraom eH H e

—=  , Öbian paccMoTpeHbi TopM03Hbie MexaHH3MH Ö oabm oro Koaa- 
r  X

CVMMapHblH TOpM03HOÜ MOMeHT M-tH H He- 

oöxoaHMan cyMMapHaH TopM03Han cnaa
P TH MoryT öb iTb  onpeaeaeHbi no (ßopMy-

aaM:

^ t h  —  Tx max ^ a r x

P TW =  Tx m ax u a*

(9)

(9a)

W O

Ecan paanycbi nepeaHHX h 3aaHHx Top- 
M03Hbix 6apa6aHOB oanHaKOBU, to  aeö- 
CTBHTeabHan cyMMapHan TOpM03Han ch-

aa P z. onpeaeaneTCH Bbipa>KeHHeM

P h c . 3. HoMorpaMMa nxn onpeaeaenH i p nx H 
(  ®a)np nP H pa3JiHHHbix coneTaHHHX t h i i o b  npn- 

Boaa H TopM03HbIX MeX3HH3MOB' a —  T0pM03HbIe MeXaHH3MbI C M aab IM  CaMoyCH- 
aeHHeM (M C );  6 —  TopMo3Hbie MexaHH3Mbi co 
cpeaHHM caMoycnaeHHeM (C C ); e —  nepeanne 
TopM03Hbie MeXaHH3MbI co cpeflHHM CaMoyCHae- 
HHeM; I  —  npHBoa npHMoro aeflcTBHH; 2 — kom- 
pHHHpOBaHHblfl npHBoa (C BaKyyMHbIM VCHJIHTe-

3000 i
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(P / ?e ^ -M ,x z c  SO  0 0  2 0
........................................................
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i i i t i i
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r.

qecTBa OTenecTBeHHbix h 3apyöe>KHbix aBTOMOÖHaeft. AHaaH3 no- 

Ka3a;i, h to  unst coBpeMeHHbix aBTOMOÖHaeft OTHOiueHHe — — na-
r*

x o ä h tc h  b npeaeaax 0,35— 0,45.
Bbime Öbiao oTMeneHO, h to  nepeMemeHHe KoaoaKH ö  M ow eT H3- 

MeHHTbCH b ÄOBoabHO uiHpoKHx n p eaeaax . BaHHHHe s t o t o  <J»aK- 
Topa  Ha BeaHHHHy MO>KeT öbiTb yHTeHO npn nocTpoeHHH rpa-

(jiHKOB nyTeM H3MeneHHH MacuiTaÖa a a a  ycH ana, npnaom eH H oro k 
n eaa an  ynpaBaeHHH, npnneM 3a eaHHHuy ca ea yeT  npHHHMaTb Mac- 
uiTaÖ npH ö = l ,4  mm.

AHaaH3 xapaKTepHCTHK BaKyyMHbix ycnaH Teaeft aBTOMOÖHaeft 
TA3-53 H M-24 «B oa ra » noKa3biBaeT, h to  MaKCHMaabHbift nepe- 
n aa  aaBaeHHft b noaocTHx BaKyyMHoft KaM epu h, caeaoBaTeabHo, 
MaKCHMaabHoe ycn a n e  Ha uiTOKe aoCTHraioTCH npn ycnann  Ha ne- 
a aa n  21— 23 k tc . n p n  Pnen=30  k tc  K03(J><}>HiiHeHT ycnaeHHH Ky  
yKaaabiBaeTcn  b n p ea ea u  2,3— 2,5, a npn P nen—50 k tc  b npe- 
a ea w  1,8— 2,2. B cpeaHeM m ojkho npHHHTb, h to  npn P nea =  30 k tc  
A y =2,4, a npn /,neH=50  k tc  K y = 2.

Ha pnc. 3 npHBeaena HOMorpaMMa, no3Boaniom aH onpeaeaHTb 
3HaneHHH P w  h (<7a) np npn pa3aHHHbix 3HaneHHHX Pneu  h npn 

pa3aHHHUX COHeTaHHHX THnOB T0pM03HbIX MeX3HH3MOB H T0pM03- 
Horo npHBoaa. üpeanoaoJKHM , h to  (/ ,neÄ)m a i  =  30 k tc. E ca n n p n - 
MeHeH npHBoa npaM oro aeftcTBHH, t o  opanHaTbi Tonen A ,  B  h E  
onpeaeaaiO T cyMMapHbie TopM03Hbie cnabi (toh k h  A ' ,  C '  h

E ' )  h npeaeabHbie Beca aBTOMOÖHaeft (toh k h  A " ,  A ' ” , B " ,  B " ' ,  E "  
h E ' " ) .  B cayn ae KOMÖHHnpoBaHHoro npHBoaa P tJ h (Ga)np
on p eaeam oTcn  opaHHaTaMH ToneK A u B s h E\. Ecan npHHHTb, h to  
{ P nefl)m ax — 50 KTC, TO B 33BHCHMOCTH OT COHeT3HHH THnOB npH- 

BOaa H T0pM03HbIX MeX3HH3MOB 3H3HeHHH P Tj,  H (Ga)np Onpe-

aeaniOTCH opaHHaTaMH to h ck  C, C [ ,  E ,  E ,  h L ,  L\.
PacneTHue aaHHbie, HeoöxoaHMbie aaa  oueHKH npeaeabHHx 

BO3MO5KH0CTeft TOpM03HOTO npHBOaa npHMOTO aeÖCTBHH H KOMÖH- 
HHpoBaHHoro npHBoaa, npnBeaeHbi b TaÖa. 2.

TaKHM oöpa3oM , H 3ao*eH H aH  MeToaHKa no3BoaaeT oöi«eKTHBHO 
OHeHHBaTb BO3MO5KH0CTb npHMeHeHHH TOTO HaH HHOTO TOpM03HOTO 
npHBoaa B COHeTaHHH C pa3aHHHbIMH T0pM03HHMH MeXaHH3M3MH 
a a n  aBTOMOÖHaeft pa3aHHHbix noaKaTeropnü  h pa3aHHHbtx BecoB.

n PH peuieHHH Bonpoca o Heaecooöpa3HOCTH npHMeHeHHH komöh-

r a f i j iH U i  2

Twi npHBOM

Tnnbi TOpMOSHbix 
uexaHH3MOB

0>
B
«  y
*  5
s  «  

■<

§
ca

Q.

i

(  O A *  B xrc V a/np

riepex-
HHe 3anHHe

N i h
Ns

Mi H 
Ms

llpslMOrO AeftCTBHl

MC

CC

CC

MC

CC

MC

30
50
30
50
30
50

750
1260
1100
1860
920

1560

1350
2100
1850
3200
1525
2550

1000
1750
1400
2850
1350
2050

KoMÖHHHpOBaUHUft

*  3HaneHHB i G  \
v a/np

(M|, Mj, Ni H Ns) OKpj

MC

CC

CC

SAB Bcex

TJICHbl.

MC

CC

MC

noflKaTero

30
50
30
50
30
50

pHft aBT

1800
2520
2660
3680
2200
3060

OTpaHcno

3000
4200
4450
6100
3650
5100

DTHblX C

2600
3500
3800
4750
2850
4000

pexctB

HHpoßaHHoro npHBoaa aan aBTOMOÖHaeft BecoM MeHee 1500 Kr He- 
oöxoaHMO yHHTHBaTb yßeaHHeHne BepoHTHOCTH nepeTopMa>KHBa- 
HHH npH Cay*eÖHblX TOpMOJKeHHHX Ha CKOab3KHX H MOKpblX aopo- 
rax.
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O n p e A e n e H M e  p a ö o T b i  TpeH M si b  K O H T aK T e  n p n  K a n e H H H  K o n e c a  

C nH eB M O T M H eC K O M  IUHHOH n O  XCeCTKO M y O CH O BQ H H IO

M 3 B E C T H O , h to  paöoT a , 3aTpaHHBaeMan Ha TpeHHe b koh- 
*  *  TaKTe, H apnay c noTepHMH Ha rncTepe3HC b uiHHe npn ee ae- 
(JiopMHpoBaHHH, on p eaean eT  conporaBaeH H e KaneHHio Koaeca c 
nHeBMaTHHecKoft uiHHOft no mecTKOMy ocHOBaHHio. yaeab H an  pa- 
öoTa  TpeHHH b KOHTaKTe, t .  e. paöoT a  TpeHHH Ha ynacTKe cxoab- 
HceHHH 30Hbi KOHTaKTa, OTHeceHHaH k  naom aan  paöoneft noßepx- 
h o c th  Koaeca , on p eaean eT  TaKJKe HHTeHCHBHOCTb H3HOca Teaa Ka- 
HeHHH.

JlaH  HaxoiKaeHHH yaeabH oft p a ö o T u  TpeHHH npn KaneHHH saa- 
CTHHHOTO K oaeca  BblHlICaHM MOlUHOCTb TpeHHH N Tp B KOHTaKTe Ta- 
Koro K oaeca  c jkcctkhm  0CH0B3HHeM. B paöoT e [1] aaHH npnöan- 
* eH H U e  4>opMyabi a an  pacneTa M Tp, noayneHHbie npnMeHHTeabHO 
k napaöoaHHecKOMy 3aK0Hy pacnpeaeaeHHH HopMaabHbix aaB a e­
HHH no uiHpnHe noaocKH KOHTaKTa y n p y ro ro  unaHHapHnecKoro Ko­
aeca .

3 t h  (JiopMyabi HMeiOT BHa:
a an  B ea ym ero  Koaeca

A^p =  5Biu VqP x < (1 )

aan BeaoMoro Koaeca (BeaoMbift h TopM03Hoft pe*HMbi oö-bean- 
HeHbl [1 H 2 ])

A7Tp =  €bh vbm |P x\, .(2)

rae  P x —  aeficTByiomaH Ha Koaeco npoaoabHan cnaa;

V 0 —  oiBUlr '  —  CKopocTb och Koaeca npn cßoöoaHOM KanciiHH; 

«um  —  yraoBaa CKopocTb Beaymero Koaeca;

CBoöoaHoro KaneHHH Koaeca (npn

P x ~  0 ) ;

f l -p  rexH. Hayn P. B. BMPAEOB
MOCHOBCHHH aBTOMexaHHMeCHMH MHCTHTyT

r a —  aHHaMHHecKHH p a a n yc  Koaeca ; 
Obm —  CKopocTb och BeaoM oro Koaeca. 

P a a n y c  CBoöoaHoro KaneHHH K oaeca  [1 h 2]

r'- | ' 1 '* te (3)

OrHocHTeabHaH noTepn ck op o c th  och  B eaym ero  Koaeca h o th o -  
cHTeabHan noTepn yraoB oft ck op o c th  BeaoM oro K oaeca  b (jiyHKUHii 
p a an yca  KaneHHH r K, cooTBeTCTByiom ero aaHHoft npoaoabH oft ch- 
a e  P x, onpeaeaaiOTCH no caeayiom HM  (JiopMyaaM [1 h 2]:

..c

2bui —
v0 — v  

v n

SBM —

(4)

(5)

FlpoaoabHaH cnaa P x h aeftcTByiomHH Ha Koaeco m om cht AI 
CBHSaHbl M e*ay COÖoft 33BHCHM0CTbI0

P , - 2 = ± - ,  (6 )
rr K

ra e  A fr —  MOMeHT conpoTHBaeHHH KaneHHio, oöycaoßaeHHbift rn- 
CTepe3HCOM.

T op M 0 3 H oft MOMeHT b 3 T y  (J iopM yjiy  a o a iK c n  n oa cT a B aH T b ca  c o  
3H3KOM MHHyC.

KapTHHa pacnpeaeaeHHH HopMaabHbix aaßaeHHft npH CTaTHne- 
CKOM npHJKaTHH mHHbl HH3KOTO aaBaeHHH K JKeCTKOMy OCHOBaHHIOВологодская областная универсальная  научная библиотека 
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ÖÄH3Ka k TpaneueHÄaJibHoft (pnc. l ,a ) .  rioKa*eM, hto h npn Ta- 
KOM 3aK0He HOpMaÄbHHX ÄaBÄeHHH BeÄHHHHa WTP MO*eT paccHH- 
THBaTbca no (JiopMyÄaM (1) n (2 ). ,Häh stoto, HcnoÄb3yn 3aBncn- 
mocth (1) —  (4 ), KaK n b paßoTax [2 n 3], paccMOTpnM KaqeHne 
npHBe^eHHoro UHÄHHnpHnecKoro KOJieca c rjiaÄKoft paßonen no- 
BepxHOCTbio, npeTepneßaromero iuiocKyio neiJiopMauHio n HMeio- 
mero nojiyuiHpHHy nonocKH KOHTaKTa

■K L

fl =  - T ’ (7 )

r a e  L  —  ÄJiHHa KOHTaKTa ÄeöcTBHTeÄbHoro KOÄeca b SKBaTopn- 
aÄbHOM ceneHHH.

OcHOBbiBancb Ha SKcnepHMeHTajibHbix naHHbix paßorbi [4 ], npn-
bf

MeM [2 ] ä äh  npHBeAeHHoro KOÄeca c —  — -  =  0 ,8  (pnc. l , a ) .

T o tä h  npn noroHHoii HopMaabHoft chne ä äh  npHBeneHHoro KOÄeca 

G
q —  rne G —  3aÄaHHan HopMaÄbHan Harpy3Ka, naßaeHHe

b cpeÄHeft nacTH KOHTaKTa onpeÄeÄHTCH KaK

q
= 0 , 5 5 6  -J L (8 )

a 33KOHbI H3MeHeHHH H0pM3ÄbHbIX Ä3BÄeHHH Ha ÄeBOM H npaBOM 
ynacTK ax cooTBeTCTBeHHo ßyÄyT

= 2 , 7 8  q
a ' ±  x  

( a y  '
O )

npHMeHHH MeTOÄ oßpaiUeHHH ÄBHHieHHH (pHC. 1), yCTaH3BÄHBa- 
eM, HTO npH yrÄOBOH CKOPOCTH KOÄeca 0  H yCÄOBHH, HTO B Ä3HHOM 
nOÄOJKeHHH Ha ÄHHHH KOHTaKTa ÄBHJKeHHe TOHKH K  nOBepXHOCTH 
KOÄeca nponcxoÄHT ße3 npnpameHHH TaHreHimaÄbHoro CMemeHHH 
3TOH TOHKH, CKOpOCTb TOHKH K  [4]

6.T.C —  ' (10 )

E cäh  TOHKa K  noßepxHOCTH KOÄeca npeTepneBaeT b 30He KOH­
TaKTa H3MeHHiomeecH TaHreHitHaÄbHoe CMeiueHHe, t o  CKopocTb ee 
onpeÄeÄHTCH H3 paßeHCTBa

. d a  d a
v i  — v i 6.T.C +  =  v J 6,t .c +  Vi . (11)

r ip n  ÄHHeftHOM 3aKOHe 3aBHCHMocTH yÄeÄbH ux KacaTeÄbHHx 
chä  qt o t  TaHreHunaÄbHbix cMemeHHÖ u ToneK noßepxHOCTH KOÄeca

qt =  \ u ,  (12)

TÄe K03(})(j3HUHeHT TaHTeHUHaÄbHOH »ecTKOCTH [2] npn c=0,8

qrn
1 =

(ay  ’ (13 )

BeÄHHHHa
du

T x
b ^ op M yÄ e (11 ) Ha yn a cra e  cKOÄbiKeHHH, ä ä h  k o -

Toporo 9 i =  ±p<7n , onpeÄeÄHeTCH 33ko h om  pacnpeÄeÄeHHH Hop- 
MdÄbHblX ÄaBÄeHHÖ, KOSljxpHUHeHTOM X H KO3^)(|)HUHeHT0M Tp e­
HHH p.

OcHOBUBaHCb Ha 3THX COOTHOUieHHHX, OnpeÄßÄHM CKOpOCTb 
CKOÄbJKeHHH B pa3ÄHHHbIX TOHK3X yHaCTKaX CKOÄbJKeHHH H MOIU' 
HOCTb TpeHHH, HanpnMep, ä ä h  B eÄ ym ero  KOÄeca.

H a  ynacTKe cKOÄb»ceHHH BeÄymero KOÄeca neftcTByiomHe Ha He- 
ro  KacaTeÄbHbie c h ä h , a CÄeÄOBaTeÄbHO, h TaHreHimaÄbHHe CMe­
meHHH Tonen noßepxHOCTH KOÄeca noÄO>KHTeÄbHbi. IlosTOMy npn 
3aKOHe (9) c yneTOM BbipaiKeHHH (12) h (13) ä ä h  BeÄymero Koae-

/ d o _ y eB 

[ d x  )
ca HMeeM =2,78 •. Ha 0CH0B3HHH ypaBHeHHÜ (10)

h (1 1 ) ääh  ÄeBoro ynacTKa, ecÄH TaM HaßaionaeTCH cKOÄb*eHHe, 
npn c = 0 ,8

(14 )
r a —  2 ,7 8  [ i a '

HopMaÄbHbie ÄaBÄeHHH [3  h 4]

jieB _  „  7 «  (a '  +  x ) ( r n —  2 ,7 8  fi al)

n ’ r R(a ,y

E cäh  CKOÄbJKeuHe pacnpocTpaHHeTCH h Ha cpeÄHHH ynacTOK, to

/ d u \cp 
nocKOÄbKy I 1 = 0 ,

(15 )

=  V l  6.T.C =

r l + x 3

°BW (16 )
'  Ä

h noaTOMy HOpMajibHbie AaßjieHHH coxpaHHioT cboh  3HaqeHHH, t .  e.

q ?  =  •

TaHreHHHaÄbHbie CMemeHHH Ha ynacTKe cuenÄCHHH B eÄ ym ero 
KOÄeca onpeÄeÄHioTCH ypaBHeHHeM [1 h 2]

u  =
1 —  5»

• (a’ — * )  - f
(a y  x  — x 3

1 - 5 B iu  (a y  +  3 ^
(17 )

KaK h b paßoTax [1— 3 ] ,  npn onpeÄeÄeHHH oTHOCHTeÄbHoft no- 
TepH CKopocTH npeHeßperaeM TaHreHimaÄbHbiMH CMemeHHHMH, oß- 
ycÄOBÄeHHbiMH reoMeTpHeft B3aHMoneftcTByiomHx t c ä ,  t .  e. b t o -  
pbiM CÄaraeMbiM ypaBHeHHH (17), h, TaKHM oßpa30M, npnHHMaeM 
ÄHHeilHblH 33K0H H3MeHeHHH TaHreHHHaÄbHblX CMemeHHH Ha yna- 
CTKe cuenÄeHHH (pnc. 1,6, e ). Torna, h c x o ä h  H3 yCÄOBHH 
Xux_ x  ̂=  (x=x „ ) , rÄe xa —  KoopÄHHaTa rpaHHUbi ynacTKOB
cuenÄeHHH / h CKOÄb>KeHHH I I ,  yHHTbiBan (JiopMyÄbi (9) h (13) h

a‘
nepßoe CÄaraeMoe ypaBHeHHH (17) h b b c ä h  oßo3HaHeHHH —  =

r a

=  k, =  &0,npH — — b' (pnc. 1 ,6), h to  npn c=0,8 

cooTBeTCTByeT — l ^ ^ o ^ — 0,8, noÄynaeM

2 , 7 8 ( 1 * 0  + * o )
5b (18 )

1 —  k0 +  2,78 fi k (1 - f  k0)
Ecäh — 0,8^feo^ 0 ,8  (pnc. l , e ) ,  to H3 toto >Ke yCÄOBHH c yne- 

TOM Bbipa>KeHHH (8) H (13) H ÄHHeHHOH H3CTH ^OpMyÄbl (17)

0,556 (i k
Sb (19 )

1 — k0 +  0,556 fi k

nocKOÄbKy CKOpOCTb CKOÄb>KeHHH V2\ =  VR— Vu TÄe CKOpOCTb 
OCHOB3HHH B OßpameHHOM ÄBHJKeHHH (pHC. l , ö )  ^2 =  — V, 2l CKO- 
pocTb och B enym ero  KOÄeca b ÄeftcTBHTeÄbHOM äbhjkchhh co ra a c-
HO BbipaJKeHHIO (4) U =  U0(1 imn), T0 Ü2 I= —  t»o(l—  ?Bm)—  »I
häh c yneTOM  Bbipam eHHH (3)

V2l —  —  “ bi* r & (^ —  SbIIj) —  Vi*  (20 )

MomHOCTb noTepb Ha TpeHHe Ha ynacTKe cKOÄbHieHHH 30HH KOH­
TaKTa Benymero Koaeca npn — a '^ x 0^ — b', hto npn c=0 ,8  coot-Вологодская областная универсальная  научная библиотека 
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r.

Px
BeTCTByeT — 1 — 0,8 h K09([><}>HtiHeHTy Tarn <{'= —  <0,556

n G

onpeaeAHTcn KaK

W tP =  (J. / J  v ^ q ^ A x ,
—a '

ra e  l  —  ÄJiHHa nojiocKH KOHTaKTa npiißeaeHHoro KOJieca.
IlocJie HHTerpHpoBaHHH c yneTOM Bbipa>KeHHfi (14 ), (15 ), (18) 

h (2 0 )

A^rp =  p. G  toBU( r a j^2,78 (1 +  ft0)  +  0,927ß2 1̂ +  —

-  1,39 ( l  -  Jfeg) -  0,695 ( l  -  k l )  -

- 0 . 4 6 4 »  +  ^ a - W - 2 .7 8 . »  1
l - 4 ,  +  2 . 7 8 f t ( l  +  S0) '  T  ”  \

npn — 0 ,8 ^ £ o^O ,8  h i| )^ 0,556

(21 )

N,

+  0 ,5 5 6 (0 ,8 +  6 0)-

N ,Tp
poM BejiHHHHa N Tp onpeaeAH Aacb no cfiopMyAaM (21 ) h (2 2 ), a 
BeAHHHHa gum —  no (J)opMyA3M (18 ) n (1 9 ). P a a n y c  cb o6 o a h o to

KaneHHH bh hhcahach  no (fiopM yAe =  r,

pe3yAbTaT noayneH h npn pacneTe .VTp ä a h  BeÄOMoro KOAeca no 
4>opMyAe (2 ).  CAenoBaTeAbHO, (j)opMyAbi (1 ) h (2 ) oöecneHHBaioT 
TOHHOCTb, ÄOCT3TOHHyK) ÄAH BbinOAHeHHH npaKTHHeCKHX paCHeTOB.

FIpeo6pa30BaHHe (jiopMyA (1 ) h (2 ) c yneTOM BbipaaceHHÄ (4 ) 
h (5 ) h noAyneHHbix b paöoT e [2 ] pacneTHHx (JiopMyA ä ah  onpe- 
ÄeAeHHH paÄHycoB KaneHHH b (^vhkhhh KacaTenbHoß ch a h  npHBO- 
ä h t  k caeayiom HM  33bhchmocthm ä ah  N t:p npn KaneHHH Beaym e- 
ro  h BeÄOMoro KOAec:

N ,
0,00526 <or' 7

tp W)<0,556)

N ,

r a (5 ,5 5 -< [/ ) + 5 ,2 6  

0,00029 to r '  7

P x  k t c  • m/c; (23)

vP = [  j f , « r  q? d  x  j ,

OTKyAa c yneTOM 4>opMyA (8 ) ,  (1 4 ) — (1 6 ), (19 ) h (20 ) nocAe h h - 
TerpHpoßaHHH noAy^aeM

N Tp =  Go>em r4|o ,  0556(1 +  0,757k2) +  0 ,1 85£2 (0 ,5 1 2  +  A®) +
(3 +  ft2) ( l  -  k0)

— k0 +  0 ,5 5 6  (x k 

X  [0 ,0185(1  - 2 , 7 8  [*£) +  0 ,1 8 5  (0 ,8  +  fe0) ) | .  (22)

B TaÖAHiie npHBeneHU 3HaneHHH OTHocHTeAbHofi norpemHOCTH 
npH 6A H *eH H oro pacneTa N rp no (fiopM yAe (1 )  ä ah  Bcero bo3Motk- 
h o to  ÄHana30Ha H3MeHeHHH npoaoAbiii’»ix cha. norpeuiHOCTb pac-

£b w v oP x  —  N-xp
cn H Tb iß aA acb  KaK O THom eHHe *

tp(4»o,556) <];^(1 »05 — 41) +  0 ,29 7 P jf ^ K rc X c ,  ^ 4 )

TÄe Y —  K03<jxj)HIlHeHT TaHreHUHaAbHOH SAaCTHHHOCTH npH ÄaHHblX 
HopMaAbHoß Harpy3Ke G  Ha KOAeco h äsbach h h  B03Äyxa b uiHHe 
Pw-

P a a n y cH  r „  h r B H3MepHi0TCH b m m .

B 3THX (})OpMyAaX T0pMO3H3H CHA3 CHHTaeTCH OTpHIiaTeAbHOH, a
\px \

K03(|)(j)HHHeHT th th  onpeaeAfleTCH KaK <[* =  — — . «SopM yAa (24)
!‘ O

onpeaeAHeT N Tp b HHTepBaAe H3MeHeHHH npOÄOAbHofl ch a h  o t  
P *  =  + 0 ,5 5 6 p G  ä o  npn6AH>KaiomeHCH k npeaeAbHofl no cuenAe- 
hhk). K o ra a  P i  =  +  p,G h n = c o n s t ,  onpeaeaeHHOCTH b BeAHHHHax 
| hah r „  He cym ecTByeT [2 ], h BeAHmma N t  p b 33bhchm octh o t  
3HaneHHH ! „ m  h | 0m hah cooTBeTCTByroujHX hm paanycoB  Kane­
HHH aoA>KHa onpeaeAHTbCH HenocpeacTBeHHo no <J>opMyAaM (1 ) 
h (2 ) .

yaeA bH yto  p a öoT y  TpeHHH 3a oähh  o ö o p oT  KOAeca b ktc-m/cm2, 
cnnTaH npnÖAHJKeHHO p a öon y io  noBppxHOCTb uiHHbi onpeaeAHeM ofi 
HapyjKHbiM anaMeTpoM noKpbiuiKH D  b  mm h mnpHHoß 6eroB ofi ao - 
poxcKH npoTeKTopa 6 b mm, MoaceM npeacTaBHTb KaK

A 1 06 -ya —

1007V,Tp
{ i  06 (25)

rae P  06 =
2it

■ —  BpeMH o a H o ro  o ß o p o T a .

BßeaeHHe 3HaneHHH P 08 b cjiopMyAy (2 5 ) npHBeaeT k  Bbipa- 
JKeHHIO, n e 3aBHCHIlieMy ot  c k o po c t h .

AnaAH3 BbipaaceHHH (23 ) h (24 ) n oK a3b iB aeT , hto  npn nponnx

paBHbix ycAOBHHx napacTanne N r p, a CAeaoBaTeAbHO, h A 1 06  
ya ’

HHHa n p o a o A b n o fl  c h a h , cocrrB eT C TB yiom eß  K a w aoM y  3HaneHHio k0, 
H a x o Ä H A a c b n o 4 )op M yA aM  P x = 2 , 7 8 ( l + f e 0) p G  npn  — 0, 8 
h  P x = 0 ,2 7 8 (2 ,8 + & o )| iG  n pn  — 0 , 8 ^ f e o ^ 0 , 8 .  I lo c A e a H H e  ())op M y- 
Abi B b iTeK aioT  H3 cooTH om eH H H  n A o u ia a e ß , n oK a3an H b ix  Ha p n c . 1 ,5  
h e.

OTHOCHTeAbHan n o rp e m n o c T b  p a cn eT a  1VTP n o  npHÖAHareHHoß 
^ o p M y A e  (1 ) n p n  n p on H x  paBH b ix  ycAOBHHx B 0 3 p acT aeT  c yßeA H - 

. a!
neHHeM k  =  —  h c yM eH bm eH H eM  K03(|)4)HnHeHTa Tp en n n . P Io s t o -  

r a
M y b TaÖ AH ue npHBoaHTCH pe3yAbTaTbi pacneTa 8 ^  ä a h  k= 0 ,5 ,

Tp

h to  co rA acH O  Bb ipaaceH H io (7 )  cooT B eTC TB yeT  L = 0 , 7 6 r a , t .  e. 
BecbM a Ö oA b u io fl H opM aA bH oß  aec})opM anH H  KO Aeca, h ä a h  aßyx 
3HaneHHß K03(J)(j)HHHeHTa TpeHHH p = 0 , 5  h  p = 0 , 8 ,  KO Topb ie o x ß a -  
THB3IOT rpaH H H H  K O Ae6aH H fl K03(|)(J)HHHeHTa TpeHHH ÄAH UIHH HH3- 
KOTO aaBAeHHH C pa3AHnHbIMH TBepablM H  CyXHMH a o p o ra M H . H 3  
aaH H b ix  T aoA H iib i c A e a y e T , h t o  n o rp e m n o c T b  p a rn e T a  n o  (J iopM y- 
A e  (1 ) ä a h  B e a y m e r o  K o a e c a  He n p eB H in a eT  1 1 %.  A naA orH n H b iß

paKTepH3yiomeH h 3 h oc  iu h h u  ä a h  B ea ym ero  h ä a h  BeaoM oro pe- 
>khmob, npoHexoaHT ö o a ee  HHTeHCHBHO, neM nponopunoHaAbHO 
KBaapaTy npoaoAbHofl c h a h , ocoöeHHO npn i| )> 0,7-1-0,75.

H a  pnc. 2 cn A om H oß  A iiH n e fl n oK a3 aH a  SK cnepH M eiiTaAbH aH  K pn - 
BaH 33BHCHMOCTH K03([x|)HnHeHTa COnpOTHBAeHHH KaneH H io f  OT MO­
M eHTa, noABO AH M oro k B e a y m e M y  K O A ecy  c m H H oß pa3M epH O CT« 
15.00— 20 M o a ea n  H -12 npn aßHJKeHHH no x e c T K o M y  ocH O Ba-

hhk ) [6 ]  h G = 3 2 0 0  k tc ;  p w =  3,2 k tc/cm 2; r a = 5 9 8  mm; r *  =

=  613 mm; y = 0 ,0 4 5  m m / (k tc -m ); o  =  8-f-10 km/h.
IÜTpHXOBoft AHHHefl Ha pnc. 2 noKa3aHa pacneTHan KpHBan H3- 

MeHeHHH K03(J)([)HIIHeHTa COnpOTHBAeHHH KaneHHK) f Tp, OÖyCAOBACH- 
Iio ro  TOÄbKO TpeHHeM B KOHTaKTe. <I>OpMyAH, no KOTOpblM paccnn- 
TbiBaaacb 3Ta KpHBan, noAyneHbi H3 paßeHCTBa /TpGcorK =  y Tp, 
OTKvaa

5 ,26  7

/i

tP (4 <o,556) r flG  (5 ,55  —  <|0

0 ,2 9 7  P 2X
(26)

tp «.>0.556) < 1 ^ 0 ( 1 , 0 5 - <|0

*0

k =  0,3; p. =  0,5 ft =  0,3; [A — 0,8

" t p
^BIU B

^BUl V" ^ X
B %Tp

" t p
W B %

V " P X
5/V B %

Tp
“ b iu  ra ° “ b u j ra  G “ Bin ra ° “ b iu  ra 0

- 1
Ir

0 0 0 0 0 0 0
- 0 ,9 0,278 0,00346 2,15 0,00308 — 11,0 0,00840 3,39 0,00777 - 7 ,5
- 0 ,8 0,555 0,0137 4,43 0,0127 - 7 ,3 0,0333 6,91 0,0316 - 5 ,1
- 0 , 6 ' 0,612 0,0175 4,96 0,0156 -1 0 ,8 0,0420 7,70 0,0388 - 7 ,6
- 0 ,4 0,607 0,0210 5,62 0,0194 - 7 ,6 0,0507 8,70 0,0478 - 5 ,7
- 0 , 2 ' 0,723 0,0248 6,50 0,0242 - 2 ,4 0,0606 10,00 0,0596 - 1 ,6

o ; 0,778 0,0296 7,70 0,03097 4,4 0,0736 11,77 0,0756 2,7
0,2 0,834 0,0380 9,44 0,0405 i 6,6 0,0948 14,30 0,0983 3,7
0,4 0,880 0,0520 12,21 0,0554 6,6 0,1260 18,20 0,1330 5,5
0,6 0,946 0,0800 17,25 0,0841 5,1 0,1890 25,00 0,1950 3,2
0,8 1 0,1480 29,40 0,1510 3,4 0,3240 40,00 0,3290 1,5>6 Вологодская областная универсальная  научная библиотека 
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P hc. 2

K03(}>(}>HUHeHTa TflrH'J' =

npoaoabHbie cnjtbi no TeKy- 
meiuy 3HaqeHHio MOMema 
onpeaeanaHCb npn s to m  no 
4>opMyae (6 ) .  CorjiacHO SToft

JKe 4>opMyjie M r =  /0 G r*  =

=  0,019 X 3200 X 0,613 =  
=  37,3 Krc • c m , rn e  fo  —  K09(})- 
(})HUHeHT conpoTHBjieHHH Ka- 
neHHio, oöycjioB jieHHOro rn- 
CTepe3HCOM (npn M  =  0 ).  H3 

| cJiopMyabi (6 )  BbiTeKaeT TaK-

’ i  * e  Tf ( P x)  =  OTKyÄa

Y = 0,613X0,045= 
= 0 , 0 2 7 6  m m /k t c . 3 H a n e H n a

npn pacnexe fTp HaxoanaHCb H3

npeanojio>KeHHH acH M nToranecKoro npHÖJiHiKeinia SKcnepHMeH- 
TajIbHOH KpHBOH K 0pÄHH3Te M = 1 4 0 0  KTC • M, BTO COOTBeTCTByeT 
K03c})<j)HnHeHTy TpeHHH |x ä ; 0,7.

O  t o h h o c t h  <})opMyji (2 3 ),  (2 4 ) n (2 6 ) m o ik h o  cyaHTb no pa3- 
HOCTHM ( f— f Tp) — fo- ConOCTaBHB OpHHHaTbl, BHflKM, HTO 9Ta pa3- 
HOCTb b  npeaeaax Bcero anana30Ha H3Meneiinn M  9KcnepnMen- 
TajibHofi KpnBoft He npeBbiuiaeT 15% pacneTHoro 3HaneHHa f TP. 
TaKofl pe3yjibTaT, no-BHÄHMOMy, caeayeT npH3HaTb BnojiHe yaoB- 
JleTBOpHTejlbHblM.

OopMyjibT (2 3 ) h  (2 4 ) ä j ih  onpeaeacHHH m o ih h o c t h  TpeHHH, no- 
jiyneHHbie npn paccMOTpeHHH KaneHHH npHBeaeHHoro HHaHiiapHne- 
CKoro KOJieca, npeTepneBaiomero njiocKyio aeijiopMauHio, MoryT 
oöecneiHBaTb aocxaTOHHyio t o h iio c t b  Jinuib npn OTHOCHTejibHO 
ÖOJIbUIHX npOÄOJIbHblX CHJiax.

n PH Majibix npoaoabH bix cn jiax , KaK s t o  HaöaioaaeTCH npn He- 
HarpyaceHHOM TOpM03HbIM MOMeHTOM BeÄOMOM KOJieCe HJIH Ha Be- 
aym eM  KOJiece, ec jin  pa3BHBaeMan cn jia  Tarn  onpeaeancTCH b  o c - 
HOBHOM COnpOTHBJieHHeM KaHeHHK) BeHOMblX KOJiec aBTOMOÖHJIH, 
pa3JiHHHbie 9JieMeHTapHbie KOJibiia npoTeKTopa BcaeacTBHe Topo- 
HaajlbHOCTH e ro  (JlOpMbl BblnOJIHHIOT pa3JIHHHyiO pOJIb [3]. II09TO- 
My H eoöxoÄHM o HH(})(f)epeHHHpoBaHHO paccMaTpHBaTb npoueccbi, 
npoHcxoÄHm ne b  npoaoabH bix ceneHHHX aeficTBHxeabHOro KOJieca. 
n p n  HopMaJibHOH aeiJiopMaiiHH KOJieca ToponaajibH oft (JiopMbi no- 
jiyniHpHHa ay naom aaKH  KOHTaKTa öya eT  nepeMeHHofl. tlocKOJibKy 
ÄHHaMHnecKHH p a a n yc  KOJieca oanitaKOB ä jih  Bcex npoaoabHbix ce-

neHHft, t o  paan ycb i cB oÖ oanoro  Kancim a ä j ih  s t h x  ceneiiHÄ

corjiacHO (JiopMyjie (3 )  pa3jmnHbie. TaK , ec jin  naom aaK a  KOHTaKTa 
pacnpocTpaHHeTCH Ha b c io  uinpHHy öeroß o ft a o p o m ra  npoTeKTopa 
h  onepneiia  s jij ih itc o m  co  cpe3aHHbiMH no KOHiiaM M ajibix n oa yoceö  
cerMeHTaMH [5 ] ,  t o  3 3 k o h  H3MeHeHHH paanycoB  CBoßoaHoro Kane- 
h h h  ö ya eT  HMeTb Bna, npeacTaBaeHHbifi Ha pnc. 3, a. O neB iiano, h t o  
npn KaneHHH KOJieca p a a n yc  e ro  KaneHHH r „  öya eT  o Öh ih m  a a a  
Bcex ceneHHH. 3 t o  03iianaeT, h t o  saeM eiiTap iib ic Koab iia, a an  k o -

T o p b ix  r '  >  r K, ö y a y T  npn s t o m  BHnoaHHTb p o a b  Beaym Hx, a

Koabua, a a n  KOTopbix r Ky <  ~K, OKamyTCH BeaoMbiMH. B  cay- 

qae  CBOöoanoro KaneHHH paccM aTpHBaeM oro K oaeca  paanyc e ro  
KaqeHHH n oa m en  npHHHTb HeKOTopoe npoMemyTOHHoe 3naqenHe b  
HHTepBaae

r c r c "> r c'  k ym ax k ' ik y min > (27 )

TaK  KaK  b  npoTHBHOM c a y q a e  K a caT eab H b ie  cn ab i, pa3BH BaeM bie b  
KOHTa K Te B cex  saeM eH T ap H b ix  K o a eu , h m c h h  öb i oaH H aK O B oe Ha- 
n p a ß a eH H e  h  h x  paB H O aefiC TB y iom aH  He M o ra a  öb i paBHHTbCH H y- 
a io .  n p n  s t o m  cp eaH H e  K o a b iia  B u n oaH H ioT  p o a b  B e a y m n x , K pa ft- 
H ne —  B eaoM b ix , h  o ö m a n  M ou iH ocT b  TpeHHH, o n p e a e a a e M a H  KaK 
cyM M a M om H ocT e ft TpeHHH a a n  O TaeabH b ix  s a e M e m a p H b ix  K oa eu , 
H ecM OTpn Ha t o , h t o  o ö m e e  P x= 0 b  aeftcTB H TeabH ocTH  He ö y »  
a e T  paBH a H ya io . 3 t o  n p o n c x o a H T  noTO M y, h t o  n oroH H b ie  m o u ih o -

c t h  TpeHHH, o n p e a e a a e M b ie  o ö m e ft  < })opM yaoH  N ” ° Ty —

=  (  r ' y  —  ^ k)  “  . b o  B c ex  ceneHHHX, K p oM e a ß y x ,  r a e

=  r K , ö y a y T  OTannaTbCH o t  H ya a . BxoaamaH b  (J iopM yay

a an  A ^ p° y  noroHHaa npoaoabH an (KacaTeabH an ) cnaa  P nx ®r a an  

K a * a o r o  cenenHH b  c b o io  onepeab  3 3 b h c h t  o t  n oroH iioä  HopMaab- 

h o h  cnabi G ™  h  t o ö  ix e  pa3HöcTH paanycoB  r ' y —  r K aan  

9Toro ceneHHH, npHHeM 3H3K ee coßnaaaeT  co  3H3k o m  pa3HOCTH pa- 

aHycoB. OneBHaHO, h t o  M om nocTb TpeiiHH npn cßoöoaHOM Kane-

r* > %  2 <

-b/2 0
<t)

V <fn, qt,KZC/CM

/
/ k n

X

/ Q=585kzc
tpy^MC/CM 
i 9n

\

9n\

\ k

\

4,0 2,0 0 -2 ,0  -  
i X °  r

i,0

I n

ff)

P hc. 3

hhh ö y a e T  n pn  n p o a n x  paBH bix ycaoB H H X  xeM  ö o a b u ie ö , neM ö o a b -  
rne C T p eaa  a y r n  n p oT eK T o p a .

n PH KaneHHH peaabH oro B eaoM oro Koaeca , He HarpyaceHHoro 
TOpM03HbIM MOMeHTOM, BeHHHHHa paaHyCa KaneHHH 33BHCHT OT 
CTeneim HecoBepmeHCTBa yn p y rn x  cb oh c tb  ihhhh. B  ca yn a e  He 
oneHb öoabuiHx noTepb Ha rncTepe3HC BeaHHHHa r K, npnöaH3HB-

uiHCb k  M omex ocTaBaTbcn b HHTepBaae (2 7 ),  h cpeaHHe

K o a b u a  ö y a y T  Bbm oaH H Tb p o a b  B e aym H x .
O nncaH H aH  KapxH H a HBaeHnft noaTB ep>K aaeTC H  noayneH H biM H  

K aH a. TexH . H ayK  H . ü .  F leTpoB b iM  b H A M H  SK cnepH M eH TaabH bi- 
mh an iopaM H  y a e a b H b ix  H opM aabH bix  h K acaT eab H b ix  cn a  
(p n c . 3, 6 ) a a n  S K B a T op H a a b n o ro  ceneHHH B e a o M o ro  K o a e c a  c ihh- 

,hoh pa3MepHOCTH 260— 20m M oa ea H  H-202, He H a rp v iK e n n o ro  T o p - 
M03HHM MOMeHTOM (Q  =  585 K rc, p w= 4 ktc/cm2) .  CpaBHHB n o a o -  
iKH TcabH bie h O TpH naTeabH bie n a o m a a K H  s n io p u  y a e a b i iu x  K a c a ­
TeabH b ix  cn a , BHaHM, h to  hx p a B n o a e ö c T B y io m H e , npnao/K eiiH b ie  k  
aaeM eiiTapH b iM  K oabu aM , pacnoao/KCHHbiM  b c p e a n e ft  n a c r a  K o a e ­
ca , H anpaB aeH b i n o  ck op o cth  och, h to  COOTBeTCTByeT BeaymeMy 
peiK H M y, x o th  b u ea oM  K o a e c o  h HBaneTCH BeaoM biM .

TpaHHua ynacTKOB cueiiaeH iin  h CKoabJKeHHH Ha pnc. 3 ,5  OTMe- 
neHa aBxopoM. ü p n  stom  bb ikho noanepKHyTb, h to  9KcnepHMeH- 
TaabHan snropa H3MeHeHHH yaeabH bix KacaTeabHbix cna Ha ynacT- 
Ke cuenaeHHH BecbMa xoporno co raacyeT cn  c onncbiBaeMbiM ypaB- 
HeiiHeM (17 ) 33KOHOM H3MeHeHHH TaHreHiinaabHbix CMemeHHH, o ö -  
ycaoBaeHHbix KaK nepeaaneft KacaTeabHoft cnabi, TaK h reoM eTpn- 
e it Tea.

OcTaHOBHMCH Ha OHeHKe BaHHHHH npH OTHOCHTeabHO MaablX n p o ­
aoabHbix cn aax peiKHMa KaneHHH Ha xapaKTep H3Hoca mnH. F lp e a -  
noaoiKHM, h to  p a a n y cv  C B O öoaH oro  KaneHHH Koaeca na pnc. 3, a 
COOTBeTCTByeT aiiHHH O — O. T o ra a  oöaacTb  rpaiJiHKa, pacn oao - 
meHHaH HHH<e aniiHH O — O  COOTBeTCTByeT B eaym eM y p e *H M y , 
Bbime —  BeaoMOMy.

E can  b B e ay m eM  pernnM e p a a n y c  KaneHHH K o a e c a  o n p eaean eT C H  
anHHeft, p acn oaom eH H O H , H anp nM ep , b 30He M e m a y  1— 1 h 1 '— 1 ',

TO noroH H b ie  MOmHOCTH TpeHHH A ^ ° y  H ya e a b H b le  paÖOTbl TpeHHH 

3a oan H  o ö o p o T  K o a e c a  A y °y  , xapaKTepH3yiom He HHTeHCHB-

H ocTb H 3H oca, ö y a y T  HaHÖoabuiHMH a a n  c p e a H n x  ceneHHH ö e ro B o ft  
a op o iK K H  n p oT eK T o p a . B BeaoM OM  peiK H M e, e c a n  p a a n y c  KaneHHH 
on p eaean eT C H  aHHHeii, p a cn oa o m eH H o ft , H anp nM ep , b 3 0 iie  M e m a y

2 — 2  h 2 '— 2 ' ,  t o  A^Tp°y h ö y a y T  HaHÖonbinHMH a a n  K p a ft-

h h x  ceneHHH öeroBoft aoposcKH (KpoM e ca y n a h , K o raa  n aom aaK a  
KOHTaKTa HMeeT (})opM y n oaH oro  s a a n n ca ).

O n H ca m ia H  3aKO H O M epnocTb p a cn p ea ea eH H H  y a e a b H b ix  p a ö o T  
TpeHHH n o  rn n p n iie  ö e ro ß o ft  a o p o m K H  n p o T e K T o p a  n pn  M aab ix  n p o ­
a oa b H b ix  c n a a x  n oaT B ep m aaeT C H  SKcnepHM eHTaabHbiM H aaHHbiMH, 
noayneH H biM H  K aH a. TexH . H ayK  B. H . H oß on oab C K H M  b H ayn H O - 
H ccaeaoßaTeab C K O M  HHCTHTyTe mHHHOH n poM bim aeH H ocTH . H cn b i-  
TaHHHM Ha CTeH ae c ueMeHTOöeTOHHbiM nOKpbiTHeM ö e r o ß o r o  ö a -  
p a ö a H a  n o a B e p ra a n c b  mHHbi a a n  aerK O B bix  aBTOM OÖiiaeft p a3M ep- 
h oc th  6.70— 15 M o a e a n  H -A 1 4  h pasM epHOCTH 155— 330 M o a e a n  
H -J I151A . ü p H  npoHHX paBH bix ycaoB H H X  K o a e c a  H a rp y rn a a n c b  
n oca ea o ß a T e a b H b iM  p n a oM  oan n aK O B b ix  R p y T im iiix  h topm o3hm x 
MOMeHTOB, M aKCHM aabHbifi H3 K O Topb ix  He n p eB b im a a  20 %  npe- 
a e a b H o ro  n o  cu en aeH H io .

HcnbiTaHHH noKa3aaH, hto  b pemHMe B ea ym ero  K oaeca  cpeaHHH 
nacTb öeroßoft aopo>KKii npoTeKTopa H3HaniHBaeTCH Ha 35— 40%  
öoabine, neM ee KpaH.Вологодская областная универсальная  научная библиотека 
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B pe>KHMe TopM 03am ero Koaeca HaÖaioaaeTCH oÖpaTHan KapTH- 
Ha —  H3HOC KpaeB öeroBoft aopow K H  Ha 35— 40%  öoab iu e H3HOca 
ee cepeflHHbi.

Pa3.iHHHe xapaKTepoB  pacnpeaeaeHHH HHTeHCHBHOereft H3HOca 
no mnpHHe öeroBoft aopoiKKH npoTeKTOpa npn M aau x  npoao jib - 
HblX CHJiaX ÄOJI5KHO OTpajKaTbCH H Ha HHTeHCHBHOCTH aaabHeftm e- 
ro  H3HOca uiHHbi b uejioM . Tan, öoa ee  HHTeHCHBHbifi H3HOC cpeaHeft 
nacTH npoTeKTopa b Bcaym eM  p e *H M e  o ö v c jio b h t  yMeHbmeHHe 
CTpejibi a y rn  npoTeKTopa, t .  e. BbipaBHHBaHHe noaoBHHu uinpHHu 
naom aaKH  KOHTaKTa äjih  pa3jiH rabix npoaoabHbix ceieHHÖ, h , Kan 
caeacTBHe, yMeHbmeHHe npn Maabix KacaTeabHbix cn aa x  o6 m ero  
3HaaeHHH A 'Tp, BeaHHHHa KOTopoft b p e3 ya b T a ie  npn6aH3HTCH k 
onpeaeaneM oft no (jiopM yjie (23) aaa u.nannapHnecKoro Koaeca.

J IH T E P A T y P A

1. BHpaöoB P. B. —  «H3BecTHH By30B. MauiHHOCTpoeHHe», 1967, 
Ks 4.

2. Bnpa6oB P. B. — «AßTOMoGHabHaa npoMumaeHHOCTb», 1975, 
Ks 7.

3. BnpaöoB P. B. —  «H3BecTHH By30B. MauiHHOCTpoeHHe», 1967, 
K » 6.

4. KHOpo3 B., H. —  «Tpyau  a a 6 opaTopHH aBHraTeaefl AH 
CCCP», Bbin. 2. H sä -b o  A H  CCCP, 1956.

5. BnpaSoB P. B. —  «MauiHHOBeaeHne», 1967, Ks 2.
6. riHpKOBCKMM K). B. —  «ABTOMOÖHÄbHaH npOMUIHaeHHOCTb», 

1965, Ks 12.
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P e 3 M H O K o p f l H b i e  y n p y r p i e  3 J ie M e H T b i  f l u *  c w c r e M  

Q B T O H O M H O r O  f lH e B M C IT M H e C K O r O  n O A B e i l lM B a H M f l

E. n . BMTAUIEBCKMR

riPHMEHEHHE pe3HHOKopaHbix yn p y rn x  saeMeHTOB c cncTe- 
*  ■ Moft nHTaHHH (p e rya u p yeM u x  n oa a ecoK ) CHHJKaeT TpeÖOBa­
HHH k h x  repMeTHHHOCTH, T an  KaK cncTeMa nHTaHHH npn yTenKe 
ra 3 a  H3 y n p y rn x  aaeM eHTOB aBTOMaTHnecKH h x  noanHTUBaeT [1 ] .

B aBTOHOMHblX (Öe3 CHCTeM nHTaHHH) cHereM ax nHeBMaTHnecKO- 
ro  noaBeniHBaHHH pe3HHOKopaHue saeM eiiTbl a o a iK iiu  oöa a aa T b  
BUCOKOH repMCTHHHOCTbtO, KOTOpaH MO/KCT ÖbiTb ÄOCTHFHyTa 3a 
cneT MHHHMaabHOH aaHHbi öopTa  y n p y ro ro  saeMeHTa h  HanpniKeH- 
h o h  nocaaKH e ro  öopTOB Ha apM aTypy, a TaKJKe nyTeM C03aaHHH 
3aK pu Toro  y n p y ro ro  s a e M e n ra  c BeHTHaeM h  y n p y ro ro  aaeMeHTa 
c a syx iH pycH O H  KOHCTpyKHHeft öopTa  [2 ] .

C 3t o ü  neabio pa3paöoTaH u  h  H ccaeaoßaHU o n u ra u e  oöp a3 u u  
anacJiparMeHHbix y n p y rn x  saeMeHTOB pa3Mepa 180— 200  M oaeaeft 
H-lOa h H-lOö aaa nHeBMaTHnecKoro noaBeuiHBaHHH oöieKTOB
Öe3 CHCTeM nHTaHHH.

Pe3 H H O K op aH b iii yn p y rH H  sa eM e iiT  M o a ea n  H-lOa H3roTOBaeH H3 
aayx c a o e ß  oöpe3 H H eH H oro  K an p oH O B oro  K o p a a  M apKH 12K, BHyT­
p eH H ero  re p M eT H 3 H p y io m ero  c a o n  pe3HHbi T oa m H H o fl 1,5 m m  h  3a- 
UIHTHOrO nOKpOBHOrO c a o n  pe3HHbI TOaiHHHOH 1 MM. O c h o - 
BaHHH y n p y r o r o  saeM eH T a  H-lOa (p n c . 1) 3aK p u T b i c n a o in -  
HUMH pe3HHOBbIMH ÄHHm aM H /, HMeKHIJHMH BHyTpH pe3HHO- 
Bbie ö yc jiep a  2, h  B u n oaH eH b i KaK  oaH O  u e a o e  c o  c t c h k o h  
y n p y r o r o  s a e M e iiT a . B o p T a  y n p y r o r o  aaeM eH Ta  p a c n o a o iK e -  
h u  b a H iim a x  h  Bb inoaH eH bi b B n ae  r a y x n x  rH e3a  c o  CTaab- 
HUMH KOabnaM H 3. O aH O  H3 aHHIH (Ö y4 >ep ) HM eeT KOHyC- 
H oe oTB ep cTH e a n a M e T p o M  12 m m  a a a  coeaH H eH H a BHyTpeH- 
h h x  n o a o c T e ö  y n p y r o r o  saeM CH Ta 4 h  nyaHCOHa 5. A p M a - 
T y p a  n H eB M o p ec co p u  c  yn p y rH M  aaeM eHTOM  M o a e a n  H-lOa 
c o c t o h t  H3 nyaHCOHa 5 c  BeHTHaeM  6, (jw iaHna 7 h  H anpaB - 
a a io m e H  8. K p e n a e H H e  y n p y r o r o  s a e M e m a  c  a p M a T y p o ft  
öe3Ö oaT O B oe.

HayaHO-Hcc/ienoBaTeabCKHH k o h c t p y k t o p c k o - 
TCXHO/lorMweCKHM HHCTHTyT 
UIHHHOfi npOMblUlaeHHOCTH

OaaHeu 7 nHeBM opeccopu KOHycHUM BucTynoM  MOHTnpyeTCH no 
cKoab3am eft nocaan e b r a y x o e  oTBepcrae, oöpa30BaHHoe ÖopTOM 
h aHHiueM y n p y ro ro  saeMeHTa. FlyaHCOH 5 HMeeT aHaaorHHHOe 
coeaHHeuHe h , KpoMe t o t o , k o h y c h h m  hockom  9 coeaHHaeTca c 
ynpyrnM  saeMeHTOM 4 no HanpHKeHHOH nocaaK e c  HaTaroM 1,5— 
2 mm Ha p a a n yc  npn y r a e  KOHyca 7°. H anpaBaH rom aa 8 cBOöoa- 
ho ycraHaBaHBaeTca Ha ynpyrHH aaeMeHT 4 h  <}>HKCHpyeTCH b hc- 
xoaHOM noao*e.HHH (juianneM 7 nHeBM opeccopu. I lp n  t b k o h  ko h - 
cTpyKUHH 3HaHHTeabHO oöa era aeT ca  cöopK a nHeBM opeccopu h  BMe- 
CTe c TeM noHHiKaiOTCH TpeÖOBaHHH k  toh h o cth  H3roTOBaeHHH no- 
caaoH nu x MecT apM aTypu.

n o a  aeftcTBHeM BHyTpeHHero H3ÖHTOHHoro aaBaeHHH b  ynpyroM  
aaeMeHTe ycn an a , aeftcTByiom He Ha CTeHKy y n p y ro ro  saeMeHTa, 
BOCnpHHHMaiOTCH CTaabHbIMH ÖOpTOBbIMH KOJIbliaMH 3, KOTOpUe 
HaaeiKHo yaepiKHBaioTCH na KOHycHbix B ucTynax 10 nyaHCOHa h 
cjiaaHna, a aHHma 1 y n p y ro ro  saeMeHTa 4 He pacTarHBaioTca, a 
npHÄHMaiOTca k  KOHycHUM BbicTynaM 10 Ha nyaH cone h  4>aaHue 
(noaoÖ H o KaMepe Ha o ö o a e  nHeBMaTHaecKoft u ih h u ) .  3 t h m  yBe-

y,xec\

’W

28 P h c . 1. riHeBM aTHqecKaH p eccop a  c  ynpyrHM 
SJieM eHioM  MOAeJiH H -lO a

P h c . 2. B epTH K anbH ue H arpyaonH bie xapaKTepHCTHKH nHeBMaTH^ecKoft p ec - 
copb i c  yn p yrn M  sneMeHTOM m o a c a h  H *10a:

/—4 — BKcnepHMeHTaJibHbie CTaTH^iecKHe xapaKrepHCTHKHj 5 — sKcnepw- 
MeHTa.TbHbie AHHaMH^ecKHe xapaKTepHCTHKH; 6 — pacneTHaa AHHaMHRecKan 

XapaKTepncTHKa
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P h c . 5. SKcnepHMeHTaJibHbie CTaTHHecKHe 
xapaKTepHCTHKH nHeBMaTHnecKofi peccopw 

c ynpyrH M  sjieMeHTOM m oacjih  H-106

P hc. 4. ÜHeBMaTHHecKaH peccopa c ynpyrH M  
a^eMeHToM MOAeJiH H-106

P hc. 3. SKcnepHMCETa-nbHbie 
nonepe^Hbie xapaKTepHCTHKH 

jp n  nHeBMopeccopu c ynpyrHM
'"*■ oriOMOUTnU \tt ~

C taTH ^ecKafl »ecTROCTb b 6 jih3h  craTH aecRoro nonojReHHH äah
BHyTpeHHHx Ä aB jie iiH H  5, 4, 3 h  2 r i x /c m 2 co cT a B n a eT  c o o t b c t -

sjieMeHToM moasah H-lOa

JiHHHBaeTCH HanpaJKeHHe coeAHHciiHH y n p y ro ro  sneMeiiTa c nyaH- 
co h o m  Ha HOCKe 9 i i  nn oraocTb  npnjieraHHH ahhhi, 1 k  BHyTpeHHHM 
TopuaM  nyaHcoHa h (})jiaH i;a. I lp H  a b h h cch h h  nyaHCOHa 5 (o c o ­
öeHHO n o  k p h b o a h h c h iio h  TpaeKTopnn) ycHjiHH, ÄeöcTByiom He Ha 
6opTOBoe Kojibuo 3, BU3HBaiOT nepnoAHaecRHe Äe^opM auHH pac- 
THJKeHHH ero , t .  e. b Raxon -To Mepe oc jiaöjisnoT nnoTHOCTb npHJie- 
raHHH öop Ta  y n p y ro ro  sjieMeHTa k  ROHycHUM BbicTynaM 10 nyaH- 
coHa. CjieAOßaTejibHO, yTeaxa  B03Ayxa aepe3 HeriAOTiiocTH coenH- 
HeHHH öop Ta  y n p y ro ro  SAeiweHTa c KOHycHbiM BbicTynoM 10 nyaH- 
coHa M enaeTca o t  MaKCHMajibHoft (npn  c j r 3 t h h  yn p y ro ro  sae- 
MeHTa) ÄO MHHHMaAbHOH (npH paCTHJKeHHH).

rioaTO M y m o h c h o  pa3AeAHTb repMeTHAHOCTb y n p y ro ro  SAeM em a 
Ha AHHaM HiecKyio ( b  ycAOBHHx AHHaMnaecRoro HarpyjKeHHa) h  
c t aTHnecKyio ( b  ycn ou n ax  CTaTHaecRoro HarpyineHHH). K p oM e t o - 
ro , ocnaöneH ne nAOTHOCTH npnjieraHHH öopTa  k apM aType BU 3U - 
BaeTca b u t h j r r o h  öopTOBoro ROAbna, a TaKJKe CTapeHHeM pe3H- 
h h . T a x o ft  b h a  repMeTH3auHH yn p yrn x  aneMeHTOB nOAoÖHO öecxa - 
MepHbiM uiHHaM npHMeHaeTca Ha npaRTHRe, t . e. öopT yn p y ro ro  
3AeMeHTa BunoAHaeT Ä se  (jjyHKmiH: CHAOByio h  repMeTH3Hpyio- 
m yio .

B  npeAAaraeM oft KOHCTpyKUHH y n p y ro ro  sneMeHTa m oacah 
H - lO a  c h a o b v io  (jjyHKUHio BbinoAnaeT öopT  y n p y ro ro  ancMeirra c 
KOAbuoM 3 ( c h a o b o h  a p y c  ö o p T a ), a (J)yHKHHa repMeTH3anHH oöe- 
cneaHBaeTca HanpsiiReHHOH nocaARoft pe3HH0Boro ÄHHma 1 Ha xo- 
HycHHH h o c o r  9 nyaHCOHa (repMeTH3HpyiomHH a p yc  öo p T a ).

y T e a x a  B 0 3 A yx a  n H eB M op eccop b i m o a c a h  H -lO a  He n p eB b iu ia er  
0,5 r t c /c m 2 b  TeneH H e 30 cyT . H cnuTaH H ii. C oöcT B eH H u ft o ö b e M  
y n p y r o r o  s n e M e n ra  1,6 a , oö i>eM  n yaH coH a  0,7 a .

y n p y rn ft  sneM eH T m o a c a h  H -lO a  A on ycaaeT  npn Hapy*HOM  a h - 
aMeTpe 180 m m  h  craTHaecRoft B u core  200 m m  BepTHKaAbHbie Ae- 
({»opM auH H  ± 5 0  m m , n onepeaH u e (öoROBbie) ± 1 5  m m . 3 a n a c  npoa- 
h o c t h  y n p y ro ro  3AeM eH Ta He MeHee 8.

n p H  BHyTpeHHHx cTaTHHecxHx AaBAeHHax b ynpyroM  3AeMeHTe, 
paBHbix 5, 4, 3 h 2 r tc / c m 2 npn V fl= 0 ,7  a , cTaTnaecRaa acecT-
ROCTb BÖAH3H HCXOAHOTO (CTaTHHCCKOTO) [lOAO/KeHHil COCTaBAHeT
cooTBeTCTBeHHO 35, 30, 26 h  21 r t c /c m , AHHaMHaecRaa »ecTROCTb 
60, 48 h  39 r t c /c m .

H arpy30AHbie BepTHRaAbHbie xapaKTepncTHRH y n p y ro ro  SAeMeH- 
Ta MOAeAH H -lO a  B 3aBHCHMOCTH OT BeAHHHHbl OÖT>eMa CHCTeMbl 
npHBeAeHu Ha pnc. 2. SxonepHMeHTaAbHue nonepeaH ue x a p a x ie -  
pncTHRH y n p y ro ro  SAeMeHTa nonasaHU Ha pnc. 3.

Pe3 H H O R op AH u ft y n p y rH H  SAeMCHT p a 3 M ep a  180— 200 m o a c a h  
H-10Ö (pnc. 4 ) HM eeT T y  x e  ROHCTpyRHHio, h t o  h  s a c m c h t  m o a c a h  
H -lO a , h o  O TA H aaeTca  TeM , h t o  BbinoAHeH 3 a R p u ra M , t . e. b  h h j r - 
H ee AH H m e y n p y r o r o  SAeMCHTa B aeAeH  n yTeM  ByAKann3anH H  u ih h - 
HblH BeHTHAb THna Kr-155.

3 t o t  ynpyrHÖ sneMeHT oÖAaAaeT b u c o r o ö  repMeTHaHocTbK) no 
cpaBHeHHR) c ynpyrHM  3AeMeHT0M m o a c a h  H -lO a . CoöcTBeHHuft 
oö-beM y n p y ro ro  saeMeHTa 1,6 A.

cTBeHHo 90, 75, 60 h 47 rtc/cm . MaRCHMaAbHbie BepTHRaAbHbie Ae- 
(JiopMauHH ± 4 5  mm, nonepeaHbie ± 1 5  mm.

H a  pnc. 5 npHBeAeHH Harpy3oaHbie BepTHRaAbHue xapaxTepn - 
c t h r h  nHeBM opeccopu c ynpyrHM  s a c m c h t o m  m o a c a h  H-10Ö c  u h - 
AHHApnaecRHM nyaHCOHOM.

npeA AaraeM b ie KOHCTpyRHHH nHeBMopeccop no3BOAHioT H3Me- 
HHTb no BbicoTe ycTaHOBRy HanpaBAHiomeH 8 (pnc. 1) Ha ynpyroM  
SAeM em e 4, t . e. cJiHRCHpoBaTb ee Ha BepxHeM Topue (JiAaHua 7 h a h  
Ha HHJKHeM, TeM C3MUM MOJRHO yBeAHaHBaTb HAH yMeHbUiaTb rpy - 
3onoA'beMHOCTb (sqiiJieRTHBHyio nA om aA b) nHeBM opeccopu b  CTa- 
THaecROM (p a öoa eM ) noAoaceHHH 3a caeT H3MeHeHHH BeAHaHHU 
BbinyRAOH a a c ™  ro $ p a  y n p y ro ro  SAeMeHTa npn o a h o m  h  t o m  ace 
CTaraaecROM (p a öoa eM ) AaBAeHHH b yn pyroM  SAeMeHie.

PacaeTH ue BepTHRaAbHbie xapaRTepncTHRH a ah  aAHaöaTHaecRoro 
npouecca (nona3aTeAb noAHTponu n = l , 4 )  nocTpoeHbi c HcnoAb- 
30B3HHeM 4>OpMyAU [1 ]

Q  =  S J  (PoH +  1)
vf

rAe S (x) - 3(J)(|)eRTHBH0H

X
Poa

V =  V ,w

J IH TE PA TyPA

nAomaAHTeR yu i.ee 3H aaer 

y n p y ro ro  SAeMeHTa;

AeifiopMaitHH y n p y ro ro  SAeMeHTa;

CTaTH aecR oe (p a ö o a e e )  AaBAeH H e B 0 3 A yx a  b 
y n p y ro M  3AeM eH Te;

Vq —  HaaaAbHuft (BHyTpeHHHÜ) oöbeM  nHeBMopec­
copbi;
Texym ee 3HaaeHHe BHyTpeHHero o ö ie M a  nHeB- 

M opeccopu  npn KOAeöaHHax.

ÜH eBM opeccopu  c ynpyrHMH 3AeMeHTaMH MOAeAeii H-l-0a h 
H-IOÖ (pHC. 1 H 4 ) MOJRHO HCn0Ab30BaTb B CHCTeM3X HHeBMaTHae- 
CRoro noABeuiHBaHHH oöi>eRTOB c CHCTeMOÜ noAnHTRH h öe3 Hee.

npoBeAeH H ue sKcnAyaTauHOHHue HcnbiTaHHH nHeBM opeccop m o - 
AeAH H -lO a  b nepeAHHX He3aBHCHMbix noABecnax HcnuTaTeAbHoro 
aBTOMOÖHAH cpeAH.ero RAacca b Teaenne 4,5 a c t  öe3 cncTeMbi noA- 
nHTRH noKa3aAH hx HaAejRHocTb b 3KcnAyaTauHH h Bbicoicyio rep- 
MeTHaHOCTb B pa3AHHHbIX TeMnepaTypHbix yCAOBHHX.

3 a  nepHOA sRcnnyaTanHOHHux HcnbiTaHHH nHeBM opeccop y c ra -  
HOBAeHO, h t o  BeAHHHHa AonoAHHTeAbHoro CTaTHaecRoro n p ornöa  
nHeBMopeccop b  TeaeHHe 30 cyT. hx 3KcnAyaranHH He npeBbiniaAa 
± 5  m m , BeAHHHHa naAeHHH AaBAeHHH cocTaBHAa 0,3 r t /c m 2. I le -  
pnoA  oaepeAH oro noARaaHBaHnn nHeBMopeccop c o c t 3 b h a  30—  
45 cyT., cpeAHHH n p oöer nHeBMopeccop —  80— 90 t u c . r m .

1. IleB3Hep f l .  M., TopeAHR A. M. nHeBMaTHaecRHe h rHApo- 
nHeBMaTHaecRHe noABecRH. M ., M ainrH3, 1963.

2. BHTaUieBCKHH E. n. —  «ABTOMOÖHAbHaH npOMbllHAeHHOCTb», 
1973, Ns 11.
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TexH o/iorH si m o 6o p yA O B aH M e  fl/iq HcmeceHMsi 3au\MTHbix noxpbiTM ä

B. H. yCTHHOB
Bo/imckhh aBT03aE0fl hm. 50-/ieTHH CCCP

PAH EE aBTopoM 6bia h  paccMOTpeHbi TexHOAoran h oßopyAO- 
BaHHe, npHMeHaeMoe Ha B o ajkckom  aBT03aBOAe h m . 50-Ae- 

THH CCCP ÄJIH HaHeceHHH 3amHTH0-ÄeK0paTHBHbIX HOKpblTHH 
Ha aBTOMOÖHÄbHbie ÄCT3ÄH1. PaCCMOTpHM OCOÖeHHOCTH TeXIIOAO- 
ranecKoro npouecca HaHeceHHH 3auiHTHbix naKpuraü.

U H H K O B ä H H e .  O h o  BeÄCTCH H3 UHaHHCTblX SAeKTpOAHTOB 
c ÖÄecKoo6pa3yiomHMH AOÖaBKaMH. OcaAKH u h h k 3 nojiynaioTCH 
öaecTHiuHMH HenocpeACTBeHHO H3 sAeKrpoAHTa h He TpeßyioT 
ocBeTAeHHH nepeÄ  naccHBauneü. / Ia h  UHHKOBaHHH Ha nOABecnax 
npHMeHHioT 6aecKOo6pa3yiom He AOÖaaKH BU.-1, ajih  UHHKOBaHHH 
b 6apa6aH ax —  AoöaBKH BL1-2, BbinycuaeMbie b h am h o c c k h m  3a- 
BOAOM «U lBHTypHCT». ÄTOÖH OÖecneHHTb paÖOTOCnOCOÖHOCTb 
SAeKTpOAHTa, KOHTpOAHpyiOT OTHOUieHHe UH3HHCT0r0 H3TpHH K
UHHKy (2,5— 3,0) h eA K oro  HaTpa k  UHHKy (2,2— 2,4).

X poM araaH  naccHBauHH o u h h k o b3HH0ü noB epxH ocra  npoH3B0- 
ä h t c h  b pacTBope naccHBHpyioiueü c o ah , BunycuaeMOH üepBO- 
ypaAbCKHM XpOMHHKOBblM 3aBOÄ0M. IIp H  UHHKOBaHHH, a T3KJKC 
npH KaAMHpOB3HHH npHMeHHIOT aHOÄbl B BHAe UiapOB AHaMeTpOM 
45— 50 m m , 3arpyjKaeM bix b CTaAbHHe BHTbie aiiOAOAepJKaTenn. 
H cnoAb30BaiiHe m apoBbix 3h o ao b  no3BOAHeT p a ö o ia T b  npaKTH- 
HeCKH 6e3 OTXOÄOB.

K a A M H p o ß a H H e .  ä a h  uyryHHHx AeTaAeü h AeTaAeü, pa- 
CoTaiOHiHx nou  Harpy3Koü öOAee 80 ktc/m m 2, npHMeHHeTCH una- 
HHCTblÜ SAeKTpOAHT C ÖAeCKOo6pa3yiOUlHMH ÄOÖaBKaMH B K-la 
h BK-16. FlaccHBHpyioiuaH coAb HcnonbayercH ä a h  k 3ä m h h  
Ta * e ,  h to  h npn UHHKOBaHHH (p a A y * H a a  nacoH B aun a); KpoMe 
t o t o , ä a h  HeKOTopux A e ian eH  npoH3BOAHTCH önecTHiuan naccH- 
BauHH b pacTBope C r 0 3  h H 2S O 4.

ÄeTaAH oöpaßaTbiBaioTCH na noAaecKax h b 6apa6aHax. B no- 
CAeAHeM CAynae (AeTaAH, paCoTaioiUHe noA Harpy3K0ü 80 ktc/m m 2) 
npoH3BOAHTca He TpaBAeHHe b KHCAOTax, a Tan Ha3UBaeMoe pac- 
KHCAHioiuee o6e3*«pHBaHHe b  iu c a o h h u x  pacTBopax c unaHHCTUM 
HaTpneM a o  65 t/a .

O K C H Ä H p o B a H H e  a A i o M H H H H .  3 t o t  npouecc ocym ecT- 
BAHeTCH B OÖbIHHOM CepHOKHCAOM SAeKTpOAHTe Ha nOABCCKaX H3 
THT3H3. I le p e A  OKCHAHpOBaHHeM AeTaAH nOÄBepraiOTCH XHMH- 
necKOMy noAHpoBaHHto b pacTBope noAHpoBOHHoro BemecTBa 
A -l, pa3pa6oTaH H oro H H H TaB TonpoM O M  h BbinycKaeM oro onbiT- 
HblM 33B0A0M HayHHO-HCCAeAOBaTeAbCKOTO HHCTHTyTa no y A 0 6 - 
peHHHM h HHceKTOiJiyHrHUHAaM h m . JI. B. CaMOHAOBa. H anoAHe- 
HHe OKCHAHOH nAeHKH npOH3BOÄHTCH B ÄHCTHAA'HpOBaHHOÜ BOAe.

O o c i j j a T H p o B a H H e .  3 T a  onepau n a  npoH3BOAHTca ä a h  
oÖAerneHHH ycAOBHft nocAeAyio iu eü  uiTaMnoBKH (HanpHMep, k a m - 
Ka ö y ip e p a ), npoTarnBaHHH ( b pacTB opax c c o ah m h  MOHOipocipa- 
Ta uHHKa) h npnpaöoTKH  AeTaAeü ( b pacTB opax c c o ah m h  m o h o - 
4>oc(j)aTa M apraH ua ). Pa3pa6oTaH U  h  HcnoAb3yioTCH oTenecTBeH- 
Hbie npenapaTbi ä a h  (JiocijiaTHpoBaHHH K03-1 , K03-2 , K03-3, 
KPIO. B cocTaB  npenapaTOB H apnuy c oKHCbio UHHKa h a h  nepe- 
KHCbio M apraHua b x o a h t  opTOcjioccjiopHaH h  a30THaa k h c a o t u , 
a TaKHie KaKaa-AHÖo H3 coAeü : HHKeAb a30TH0KHCAbiü, xAopHan 
MUAb, >KeAe30 33OTH0KHCAOe 33KHCH0e. I loC A e <}>OC(j>a'rHpOBaHHH 
ACT3AH npOnHTblBalOTCH B M3CAHHOH SMyAbCHH HAH MblAe (npH 
nocAeAyioiueM  npoTHTHBaHHH).

A A O A e H H 3 a U H H ,  HAH x p O M a T H H H  n a c c H B a u H H .  
ÄTOÖbl nOBbICHTb K0pp03H0HHyi0 CTOÜKOCTb AeTaAeü H3 3A10MH- 
HneBbix cnAaBOB, h x  n oA sep ra ioT  aAOAeHH3auHH, t . e. naccHBa- 
UHH b (jiocijiaTHO-xpoMaTHbix pacTBopax. ripeAsapHTeAbHo o6e3- 
JKHpeHHbie AeTaAH b pacTBope TpHHaTpnüijiocijiaTa (4— 5 t/a ) 
naccHBHpyiOTCH npn uexoBoü  TeM nepaType b TeneHHe 5 m h h . 
FlpOUeCCbl TBepAOTO XpOMHpOBaHHH, XHMHHeCKOTO nyjKem iH 
nopum eü aHaAomHHbi npHMeHaeMbiM Ha oTenecTBeHHbix 3aBOAax. 
j0,eKopaTHBHoe xpoMHpoBaHHe Hepm aBeiom eü c t b a h  npoii3Bo- 
ä h t c h  b caM operyAH pyram eM ca SAeKTpoAHTe.

‘  YCTHHOB B . H. —  «ABTO M O SH AbH aa npOM bllUAeHHOCTb», 1975, 
M  9.

IIpHMeHeHHe t o t o b u x  kom ho3H uhü  coAeü yuoÖHo b paöoTe, 
TaK KaK npn s to m  coKpaiuaeTca BpeMH, 3arpaHHBaeMoe Ha npn- 
TOTOBAeHHe paÖOHHX paCTBOpOB. O ä HHKO H3TOTOBAeHHe K0MnO3H- 
UHÜ UeAeCOO6pa3H0 TOAbKO ÄAH CpaBHHTeAbHO npOCTUX n p o­
ueccoB: <j)OC<j>aTHpOBaHHH, naCCHBHpOB3HHH, XHMHHeCKOTO HOAH- 
poBaHHH, TaK ace KaK h KOMno3HUHÜ 6AecKoo6pa3yiou iH x uo6a- 
BOK ÄAH UHHKOBaHHH, KaAMHpOBaBHH, HHKeAHpOBaHHH, MeAHeHHH. 
Ä A H  6AeCTHIUHX AeKOp aTHBHblX nOKpblTHÜ npHTOTOBAeHHe TOTO- 
BblX KOMnQ3HUHÜ OCHOBHUX COAeÜ HenpHeMAeMO, nOCKOAbKy 3T0 
OrpaHHHHBaeT B03M0HCH0CTH KOppeKTHpOBKH no OTAeAbHblM KOM- 
noHeHTaM; KOMno3HUHH 6AecKoo6pa3yioiU 'Hx Ao6aBOK a o a jk h m  
yHHTblBaTb COOTHOUieHHe B paCXOAe OTAeAbHblX COCTaBHblX uac- 
Teü npn 3AeKTpoAH3e.

111 A H ( j ) O B a j I b H O - n O A H p O B E A b H O e  o ö o p y A O B a -  
h  h  e. r ioA yaB T O M aTH H ecK oe  oG op yA O B an n e  a a h  u iAHcjioBaAbHo- 
nOAHpOBaAbHUX paÖOT H3TOTOBAeHO aHTAHÜCKOÜ 4>HP MOÜ ÄKMe- 
34>k o . Ha n oA yaB T O M aT ax  B cex  THnoB H cnoAb3yeTCH  yH H Bep- 
CaAbHaH IHAH({)OBaAbHO-nOAHpOBaAbHaH T0A0BK3 f - 4 .  ^ A H  OÖpa- 
ö o t k h  öecKOHeqwbiM H a6pa3HBHbiMH AeHTaM H roAO BK a o cH a iu a eT - 
CH H aT flÄH bIM  yCTpOÜCTBOM, ÄAH OÖpaÖOTKH TK3HeBbIMH K p yraM H  
HaTHJKHOe yCTpOHCTBO OTCyTCTByeT. ÄOCTOHHCTBOM TOAOBKM
r - 4  HBAHeTCH HaAHHHe iuecTH  CTeneH eü c b o ö o a h  e e  n e p e M e m e ­
HHH, t . e. n on o jK eH iie  n oA H p oB a A b H oro  K p y ra  h a h  a6pa3H BH oü 
AeHTbi H3MeHHeTCH b  uiHpoKOM A H ana30H e. C u A y  npn jK aTH H  K p y ­
r a  k  A eTaA H  n pn  p a ö o T e  m o j k h o  KOHTpoAHpoBaTb h peryAH po-
BaTb.

K o H B eü ep H u e  noAyaB TO M aTbi c BepxHHM  h hhh ihhm  p acn oA O - 
HceiiHeM T p a H c n o p ra o ü  u e m i n o  x a p a K T e p y  n epeM em eH H H  A e T a ­
A eü  AeAHTCH Ha ABa T a n a : c  K onnpub iM  ycTpoücTB O M , K O T op oe  
o 6 e c n e iH B a e T  n o B o p o T  npncnocoÖ AeH H H  c u eT a A b io  a a h  o ß p a -  
ÖOTKH HeOÖXOÄHMblX 30H, H C nOBOpOTHbIM HHAeKCHpyiOmH.MCH 
c to a o m , TAe A eT a A b  h a h  Bpam aeTCH  Ha npncnocoÖ AeH H H , h ah  
ÄBHJKeTCH n o  KOHHpy BO BpeMH 0 6 p a 6 0 TKH.

K nepBO M y r a n y  o t h o c h t c h  noAyaB TO M aTb i a a h  mAHipoBaHHH 
6y4>epoB  c 50  roAOBKaM H h  BepxHHM  p a cn oA o iK eH H eM  KOHBeüepa 
npoH3BOAHTeAbHOCTbio 135 6yt[>epoB b  u ac ; ä a h  n oA H poB am iH  
6y4>epoB  n o  m c a h  c  29 roAOBKaM H npOH3BOAHTeAbHOCTbio 135 6 y -  
(pepoB  b  u a c ; ä a h  mAHtJiOBaHHH k a u k o b  6 y ij)ep o B  c  39  roAOBKaM H
H HHJKHHM paCnOAOJKeHHeM KO H Beüepa npOH3BOÄHTeAbHOCTbIO
340 A eT a A eü  b  n ac .

B T o p o ü  THn o6beA H H H eT noAyaB TO M aTb i a a h  mAH<J)OBaHHH 
KOAnaKOB KOAeC C meCTblO roAOBKaM H npOH3BOAHTenbHOCTbK> 
300  A eT a A eü  b u ac  ( c t o a  HM eeT B oceM b no3H U H Ü ); a a h  m n m p o- 
BäHHH OÖOÄKOB ())ap  C BOCeMbK) TOAOBKaMH npOH3BOAHTeAbHO- 
CTbio 260 A eT a A eü  b Mac ( c t o a  HM eeT A ecH Tb  H 03h u hü ) ; a a h  
mAH(|)OBaHHH paM OK nOBOpOTHOTO CTeKAa ( c  TpeM H  r0A0BK3M H  
u a  neTb ipe no3HUHH) npoH 3BO AH TeAbH ocTbio 320  A eT a A eü  b i a c ;  
ÄAH UIAH<)>OBaHHH TOAOBOK 6 0 ATOB KpenAeHHH 6y (J )epa  ( c  TpeMH 
roAOBKaM H H a m ecT b  no3HUHÜ) npoH3BOAHTeAbHOCTbio 475 A e T a ­
A eü  b u ac.

Ä B yxm nH H Ä C A bH b ie  m AH(J)oßa.TbHO-noAHpoBaAbHbie c t3 h k h  b l i - 
nyCKaiOTCH ÄepÖ eH TCKH M  3aBOÄOM m AHljlOBaAbHblX CT3HK0B c  11a- 
THJKHblM yCTpOÜCTBOM ÄAH IHAH(()OBaHHH ÖeCKOHeMIIblMH a6pa3H B - 
HblMH AeHTHMH H 6e3 HaTHJKHblX yCTpOÜCTB ÄAH nOAHpOBaHHH 
TKaHeBHM H K pyraM H .

B c e  noAyaB TO M aTbi ocH am eH b i ycT p oü cT B aM H  a a h  n ou a n n  Ha 
K p y ra  » h ä k h x  a6pa3H B H bix  h  n o A n p o ß a A b iib ix  n acT . I l a c T a  n o - 
AaeTCH b  u eH TpaAH 30B aH H yio  ä a h  K a m A o ro  aBTOM aTa ■ CHCTeMy 
Tpy6onpoB O A O B  h  H3 H ee k  K a iK A O M y K p y r y .  I l o Ä a q a  n acTb i o c y -  
m ecTBAHeTCH H acocaM H  « rp a K O » , a p acn b iA eH H e npoH3BOAHTCH 
ie p e 3  c o n A a  p acn b iA H TeA eü  cm aTb iM  B 0 3A yxoM .

Ü pH p aöoT e CHCTeMbi pacnuAeiiHH nacTa HenpepbiBHO unpKy- 
AHpyeT. I l o  OKOimaHHH u h k a 3  pa36pbi3rHBaHHH cneunaAbHaH 
AH a^parM a OTKAiouaeT n oA aqy  nacTbi, a nyAbBepH33Top neKOTO- 
poe BpeMH n p oÄ ysa eT C H  B 0 3 A yxoM  b o  H3ße>KaHiie 3arpH3iieHHH. 
BpeMH pa36pbi3raBaHHH nacTbi peryAHpyeTCH c  noMombio pene.
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H a pynHbix A B yxtiM H H A eab H b ix  CTaHKax o ö p a ö o t K y  ßeayr 
ToabK O  TKaHeBUM H KpyraMH c  TBepabiM H  nacTaM H , K O T op u e  Ha- 
h o c h t  Ha K p yr B pyH H yio . A 6pa3 H B H b ie  a e H T u  h  K p y r a  p a O o ra io T  
6e3  nacTu  (H CK aioneH H e c o cT a B a n eT  nianijioBaHHe aaioMHHHH, 
KOTOpOe npOH3BOÄHTCH c  yKpilHOHOM).

B c e  m aH ipO B aabH bie h  n o a ym a a tp o B a a b H b ie  roaoB K H  ocH am eH bi 
BeHTHUHUHOHHbIMH KOJKyXaMH. B 0 3 a y X  BMeCTe c  riUHblO OTCaCbl- 
BaeTCH BeH TH aaTopaM H  h  n o a a e T c a  Ha on n cT K y  b  ijM iabTpbi m o k - 
p o ft  o h h c t k h , r a e  naB C Tp eny n oTO K y 3arpa3iieHHoro B 0 3 a y x a  pa3 - 

6 p u 3 rH B a e T c a  B o a a .
K p oM e  MexaHHnecKOH oßpaßoTKH noBepxuocTH aeTaaeft, Ha 

uiaHtpoBaabHbix h noanpoB aabH u x CTaHKax ocyiuecTBuaeTCH 
oöp aöoTK a  MeaKHx aeTaaeft b HacunHOM BHae MeToaoM raaTOBa- 
h h h . Ä e T a a a  H3 nepiibix M eTaaaoB raaTyioTCfl a a a  noaroTOBKH 
noßepxHOCTH B OCHOBHOM K UHHKOBaHHIO H CH5ITHIO 3ayCeiIUeB, 
a H3 HepacaBeiomeft CTaan —  c ueabio npnaaHHa noßepxHOCTH 
aeKopaTHBHoro ö a ec ra iu e ro  BHaa.

H a  aHHHH raaTOBKH ycTanoBaeno naTb öapaöa'HOB ra n a  
D W -2 2 , neTbipe BHÖpauHonnbie MauiHHbi THna cnnpaTpoHa ST-20, 
a  TaKiKe b h ö p o c h to  a a a  OTaeaeHHH aeTaaeft o t  aöpa3HBa npn 
oöp aöoTK e b öapaÖ aH ax, KaM epa ohh ctkh  b xiiMHnecKHx pacTBo- 
p a x  noBepxHOCTH aeTaaeft n ocae  raaTOBKH b cnnpaTpoH ax h a s e  
ueiiTpH ipyra a a a  cyuiKH aeTaaeft.

IIIecTHrpaHHbift raaTOBOHHbift ö a p a öa n  D W -2 2  HMeeT oöbinuyio 
KOHCTpyKHHK) H (pyTepOBaH BHyTpH aßpaSHBOCTOftKOH pe3HH0ft.

CnHpaTpoH npeacTaßaaeT  coöo ft paöon y io  KaM epy yaHTKOOö- 
pa3Hoft cpopMbi, TaKine pyTepoB a iiH y io  aöpa3HBOCToftKoft pe3H- 
Hoft. OßpaßaTU BaeM bie a eT aan  3a rpy*a ioTC H  b  KaM epy BMecTe 
c  aöpa3HB0M —  KepaMHHecKHMH npH3MaMH, HMeiomHMH Tpeyroab- 
Hoe ocHOBHHHe. M toöb i ycKopHTb npouecc raaTOBK« h n p eaoxpa - 
HHTb noBepxHocTb aeTaaeft o t  oKHcaeHHa, b paöon yio  KaM epy H3 
ciieunaabHoft BaHHbi, CHaöiKeHHoft o tc toh h h kom , HenpepuBHO Ha- 
cocom  n oa a eT ca  cneunaabH uft cocTaB.

P a ö o n a a  K a M ep a , ycTaH O B aeH H aa Ha npyjKH H H bix  o n o p a x ,  ö a a -  
r o a a p a  p a ö o i e  c n c u n a a b H o ro  s a e K T p o a s H ra T e a a  c  a n c ö a a a n c o M  
Ha e r o  B a a y  n p n  p a ö o i e  H en p ep w B H o  B H Ö pnpyeT. ItlpH  stom  a e -  
TaHH BM eCTe C aÖpa3HBOM KpOM e B3aHM H0ft OTHOCHTeabHOÜ bh6- 
pauH H  n e p e a s H r a io T c a  B a o a b  o c h  «yu H T K H ».

B o  BpeMa pa3rpy3KH cnnpaTpoHa Ha n yra aBHJKeHHH aeTaaeft 
ycTanaBaH Baior pa3aeaHTeabHyio ceTKy, Hepe3 hhchkh KOTopoft 
aßpa3HB npocbinaeTCH b  paöonyio KaMepy, a a e i a a n  nonaaaioT 
b  npneMHyio Tapy.

H cn oa b 3 0 B a H H e  M auuiH  a a n  raaTOBKH n o3 B O an ao  0TKa33TbCH 
o t  p yH H oro  M exaH H H ecK oro  uiaHtpoBaHHH h  n oanpoB aH H H  n o - 
BepxHOCTH. C n n p a T p o u b i a im a o ra n n o ft  kohCTpyKUHh yc T a H o a a e iib i 

b  n p e c c o B b ix  u e x a x  3 a B 0 aa .
O ö o p y a o B a H H e  a a a  r a a b B a H o n o K p u T H f t .  O c-

HOBHMM THnOM aBTOMaTOB a a H  TaabBaHOnOKpblTHft HBaHKJTCH Ma- 
IHHHbl OBaabHOH (pOpMbl c nOa'beMIIOH paM Oft H »eC T K H M  TeXHOaO- 
rilHeCKHM UHKaOM. FIpOH3BOaHTeabHOCTb aBTOMaTOB COCTaBaHeT
25— 100 m2/h, nan 70— 160 noaßecoK  b n ac , TeMn B u x oaa  noa- 
BecoK o t  42 a o  103 c.

AßTO M aTb i n p e a c T a B a a io T  c o ö o ft  a s y x p f la H y io  M arn n ny c  33MK- 
H yT o ft T p a H cn o p T iio ft  T p a c c o ft . 3 a rp y 3 K a  h B u rp y 3 K a  a e T a a e ft  
npoH 3BoanTC H  Ha oaH O M  M ecTe. T e x H o a o ra H e c K H e  eM K O cra-BaH - 
Hbi p a c n o a a ra io T C H  c  a s y x  c r o p o H  o t  n p o a o a b H o ft  o ch .

F IoaB ecK H  c aeTaaH M H  HaBeuiHBaiOTCH Ha p b in a ra , KOTopbie 
CKoab3HT n o  K a T o a H o ft u iHHe n p a M o y ro a b H o ro  ceneHHH, o ö p a -  
3 y io m e ft  3aM KH yTbifi OBaabHbift KOHTyp n o  B ee il M auinH e. O ch ob- 
hum MexaHH3MOM, n pn  n o M o m n  K O T o p o ro  ocym ecT B an eT C H  n ep e - 
M em eH H e n o a B e c o n  c  a eTaaH M H  b  B a H iia x  h  H3 oaH o ft BaiiHbi 
b a p y r y io ,  H B aneTcn  noa 'beM H bift m oct, p a ö o T a io iu H ft  n o  npnu nH - 
n y  n ep n eH a n K y a n p H b ix  nepeM em eH H Ü . n o a s e c K H  noaHHMaiOTCH 
BepTHKaabHO B B epx, n epeM em a ioT C H  ropH 30H TaabH O  Ha ouhh u ia r  
h  onycK a ioT C H  b  c a e a y io iu y io  BaHHy. H o a ’beM , n p oa o a b H b ift  x o a  
h  o n y cK a H n e  n o a B e c o n  npoH3BoaHTCH ToabKO  b  M ec T a x  ctm kob 
BaHH. B  BaH H ax , r a e  oaH O B peM eH H o 3 a rp y iK eH 0  H ecx o ab K o  n o a -  
B ecoK , h x  n p o a o a b H o e  n ep eM e iu eH H e ocym ecT B an eT C H  b o n y m e n -

HOM COCTOHHHH.
n p H B oa  aBTOMaTa raapaBHHnecKHft. PaM a c  noasecKaM H noa- 

HHMaeTCH npn noM om n a s y x  rHapaBannecKHx uhähhäpob co h ito - 
KaMH, coeanHeHHbiMH uenHMH c  n o a ’beMHbiM m octom . n p n  noaane 
M acaa b unaHHap u ito k  BbiaßHraeTCH h nenb noaHHMaeT m oct 
BBepx. ü p H  oöpaTHOM x o a e  uiTOKa paMa onycnaeTCH b  ncxoaH oe 
noaom eHHe. Bo BpeMH npoaoab H oro  x o a a  paM a yaepiKHBaeTCH 
b nyiKHOM noaojKBHHH HanpaBaniomHMH poannaMH, KOTopbie Tax- 
n<e oöecnennBaiOT TonHyio (jinKcaunio ee no BbicoT.e. ynpaBaem ie  
nocaeaoBaTeabHOCTbio onepauHft raapocHCTeMW ocymecTBaaeTCH 
KyaaHKOBUM peryaH TopoM , HMerouiHM aaeKTponpHBoa.

K a * a b i f i  x o ä  a ß to M a ta  orpäHHHHßael'CH köftgiiHbiMH fiblkÄlö*
naTeaHMH. ü p u  h x  aaMbiKaHHH noaaeTCH CHraaa Ha KyaanKOBbift 
peryaH Top, npoH cxoanT e ro  noßopoT h HanHHaeTCH HOBuft u «K a  
aBH *eH H fi. noaH M ft paöonHft HHKa HacTpaHBaeTca npn noM om n 
peae  BpeMeHH, KOTopoe BbinoaHHeT 3aaanHbie nepnoabi ocTaHOB- 
kh  K am aoro  HHKaa.

Ä a a  HHHKOBaHHH aeTaaeft b HacbinHOM BHae npHMeHHeTCH k o - 
aoKoabHbifi aBTOMaT « C thbch c »  npoH3BoaHTeabHOCTbio 1200 k t/h . 
YBeaHHeHHe npoHaBoanreabHocTH aocraraeTCH  3arpy3Koft b Kam- 
Äbift K oaoK oa  a o  20 k t  aeTaaeft. H a  3aBoae cnpoeKTHpoBan h H3- 
roTOBaaeTCH KoaoKoabHbift aBTOMaT c 3arpy3Koft b Kaatabift k o - 
aoK oa  a o  50 k t  aeTaaeft.

K o a o x o a a ,  H 3roTOBaeHHbie H3 n o a H n p o n n a e n a , H M eioT H a a e * -  
Hoe KOHTaKTHoe ycTpo ftcTB O  h cT y n e H n a T o e  äh o , ö a a r o a a p n  n eM y 
a o c ra ra e T C H  B b ico x o e  KanecTBO h paBHOMepHOCTb n oK p b iraH . 
Ä H o a b i p a cn oa o iK eH b i H aKaoH H o b co o tb 6 tc tb h h  c  häockocthm h 
K o a o K o a a  b p a ö on eM  coctoh h h h .

M exaH H 3 H p oB aH H aa  ähhhh KaaM H poBaH H H  b ö a p a ö a w a x  c  aa eK - 
T p oT eab tp ep oM  npoH 3BoaH TeabH O CTb io 300 k t  a e T a a e ft  b n a c  ocH a - 
m eH a  cöopH biM H  ö a p a ö a n a M H  H3 n o a n n p o n n a e H a , npH BoanM biM H  
bo B p a m e a n e  o t  n p n B o a a , ycTaH O B aeH H oro  Ha ö o p T y  BaiiHbi.

ABTOM aranecKaa aHHHH xpoMHpoßaHHH aeTaaeft H3 HepncaBeio- 
m eft CTaan o th o c h tc h  k ra n y  aBTOMaTOB c 3aKpenaeHHoft KapeT- 
Kofi (cHCTeMa T o a a ) .  n p o :H3BoaHTeabHocTb aBTOMaTa 112 m2/h, 
häh 80 n oasecoK  b nac npn Te.Mne B u x oa a  90 c. n oa secK H  c a e ­
TaaHMH nepeMemaioTCH b ropH30HTaabHOM HanpaßaeHHH c  noMo- 
m bio a n yx  TpaHcnopTepiibix ueneft, M einay kotopm m h b HanpaB- 
aH ioiunx 3aKpenaeHa K aperaa  c pbinaroM, K ya a  HaBeuiHBaiOTCH 
noaßecKH c aeTaaHMH. flo a 'b eM  h onycKaHne noaßecoK  Ha ctm - 
Kax BaHH npoH3BoaHTCH öa a ro a a p n  n o a ie M y  h onycKaHHio Ka- 
peTKH no cnennaabHbiM HanpaBanioutHM ycTpoftcTBaM . n p H B oa  
aBTOMaTa raapaBaHHecKHft.

A a n  naccHBanHH aeTaaeft npHMeHHeTCH nporpaMMHbift aBTOMaT 
npoH3BoaHTeabHOCTbio 5 Kop3HH aeTaaeft b nac, a an  (jiociJiaTHpo- 
BaHHH «  aaoaeHH3auHH —  ycTaHOBKH «TaabHHCKoft (pnpMbi O nn- 
(jiea, b KOTopbix paöon ne BaHHbi pacnoaaraioTCH  b aß a  aTam a 
no x o a y  TexH oaoranecK oro nponecca. TpaH cnopraaH  nenb oöecne- 
HHBaeT n epeaan y  aeTaaeft ot MecTa 3arpy3KH no BceMy TexHO- 
aoranecKOM y HHKay. / leTaan  HaBeuiHBaiOTCa b Kop3HHax Han Ha 
cneuHaabHbix npHcnocoöaeHHHx. M ea n n e  aeTaan  (JiociJiaTHpyioT- 
ch b ö apaöan ax .

ynacTOK raabBaHononpuTHH K opnyca  BcnoMoraTeabHbix u e x o ß  
ocHameH CTauHOHapHbiMH BaHHaMH OTenecTBeHHOro H3roTOBaeHHH, 
KOTopbie no3ßoaHK)T npHMeHHTb a ioöb ie BapnaiiTbi T exoa o ra - 
necKHx npoueccoB.

KoM naeKTyioiuaH nacTb raabBaHHnecKoro oöopyaoBaHHH oöec- 
nenHBaeT BbicoKonpoH3BoaHTeabHyio p a öoT y  h noaaepiKaH H e He- 
oöxoaH M oro TexH oaoranecK oro pemHMa. TaK , BbinpHMHTeaH TOKa 
npoH3BoacTBa aMepHKancKoft (JnipMbi BecTHHray3 no3BoanioT 
naaBHO H3MeHHTb cHay TOKa o t  H yaa a o  MaKCHMyMa, oöecnenH- 
BaiOT napaaaeabH yio p a öoT y  HecKoabKHx BbinpHMHTeaeft Ha o a n y  
BaHHy h peryaHpoBaHHe cnabi TOKa cpa3y no BceM BbrnpHMHTe- 
aHM. MaKCHMaabHan c a n a  nocTOHHiioro TOKa Ha oaH y BaHHy 
cocTaßaneT 50 000 A . BbinpaMHTeabHbie saeMeHTbi —  Kpe.wiiHe- 
Bbie c B03ayniHbiM oxaajKaeiiH eM  h TnpHCTopHbiM ynpaßaeiiHeM .

H aann ne BbicoK03(})4)eKraBHoft CHCTeMbi ipHabTpauHH on p eae- 
aneT ycn ex  npn raabBaaonoKpbiTHH. ©nabTpbi npocTbi no koh- 
CTpyKHHH H HMeiOT ÖOabHlyiO 4>HHbTpyiOIUyiO nOBepXHOCTb (a o  
50 m2) .  O hh npeacTaBaaioT coöo ft CTaabHyio cJiyTepoBaHHyio eM - 
KOCTb c repMeTHnecKH 3aKpbiBaioiueftcH KpbiuiKoft. BHyTpn pac- 
noaoJKeiibi (JiHabTpyioniHe saeMeHTbi, oÖTHHyTbie (JiHabTpyioiueft 
noannponHaeHOBoft TKaiibio. CncTeM a noaBoaKH saeKTpoaHTa 
h ycTanoBKa ijiHabTpyioinHx saeMeHTOB oöecnenHBaiOT noaan y  
aaeKTpoaHTa c BiieniHeft nacTH saeMeiiTOB, cöop  <}>HabTpaTa 
bo BHyTpeHHeft nacTH KapKaca h o tb o ä  e ro  b CHCTeMy noaaioiuHX 
Tpyö.

A a a  n oaorpeß a  h äh  oxaamaeHHH aaeKTpoaHT HenpepbiBHO unp- 
KyanpyeT  nepe3 Kom yxoTpyönaTb ie THTaHOBbie TenaooöMeHHHKH 
npoTHBOTOHHoro THna, ycTaHaBaHBaeMbie BHe p aöon eä  BaHHbi. 
C noMOiubio aBTOMaTimecKHx h saeKTponHeBMaTHneci-nx TepMO- 
peryaH Topoß noaaep*H BaeTCH  nocTOHHHan paöon an  TeM nepaTypa 
pacTBopoB.

3anacHbie cm kocth  aan  cuHBa h npnroTOBaeHHH saeKTpoan- 
t o b  c CHCTeMoft Tpyöiib ix  pa3BoaoK no3BoaaiOT npn npo4>HaaK- 
THKe Han npn aßapuftHOM coctohhhh  ca n ra  Bce pacTB opu  H3 
aBTOMaTa. E m kocth  BbinoaHeHbi CTaabHbiMH h ({lyTepoBaHU cne- 
unaabHUM MaTepnaaoM tch k o b h h o m .
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ripMMeHeHHe BneKTpoocaxcAeHMsi ajia  öKpacKH M anoraöapm H b ix
T o n n M B H b ix  6 a K O B

K). M. KOBAJ1HCKO, f .  fl. EfOPOB, M. II. yPMUKMH, 
fl. fl. HUTKA, P. B. CH flO P, 3 . A. EYP3AH

3KTHaBTonpoM , JIb b o b c k h m  MOT03aB0fl

P OCT sunycKa MoneaoB, yBeaHueHHe hx SKcnopTa TpeöyraT 
yjiyHiueH'HH «anecTBa, noBuiueHHH HaaeacHOCTH h  npoaae- 

hhh cpoxa cayacßu to iu ih b h h x  6aK0B, a Taione yMeHbuieHHH 
3aipaT Ha hx  peMOHT h 3aMeHy. KpoMe t o t o ,  a ah  aBTOMOÖHAb- 
HOÖ npOMblUIAeHHOCTH nepCneKTHBHbIM HBAfleTCH pemeHHe npo- 
ÖAeMbl 3aMeHbI OCBHHAOBaHHOH CTaAH, H3 KOTOpOH B HaCTOHUiee 
BpeMH H3TOTOBAHIOT TOnAHBHbie 6aKH, M3 AOyrAepOÄHCTOft CTBAbK).

AHTHK0pp03H0HHafl 3aUIHTa TOnAHBHUX ÖaKOB, H3TOTOBAeHHbIX 
H3 MaAoyrAepoAHCToü CTaAH, BbinoAHneTCH nyTeM HaHeceHHH Ha 
HX BHyTpeHHKHO H HapyHCHyiO nOBepXHOCTb AaKOKpaCOHHOTO no- 
KpuTHH MeTOAOM sAeKTpoocaacaeHHH [1 h 2], SaeKTpoocaacae- 
Hne no3BOAHeT noAyunTb nAOTHoe, ßecnopncToe, 6e3 ny3bipeft, 
noATenoB h nporax  noBepxHOCTHbix aecfieKTOB noKpurae h, hto 
CaMOe BaiKHOe, AaeT B03M0aiH0CTb nOHTH nOAHOCTblO MeX3HH3H- 
poBaTb nponecc noAroTOBKH noBepxHOCTH, oxpacKH h cyniKH npn 
CepHHHOM HAH MaCCOBOM npOH3BOÄCTBe H3ACAHH. ÜOAyHeHHbie 
nOKpblTHH OÖAaAaiOT He TOÄbKO nOBbimeHHOH K0pp03HOHH0Ü 
CTOHKOCTbK), HO H BbICOKHMH <J)H3HKO-MexaHHHeCKHMH nOKa3a- 
TeAHMH.

yCKOpeHHOe pa3BHTHe TeXHOAOTHH SAeKTpoOCaiKÄeHHH, yCOBep- 
ineHCTBOBaHne oöopyAOBaHHH, pa3paÖ0TKa h BunycK h o b w x  
BOAopa36aBAHeMux AaKOKpacoHHMx MaTepuaAOB, oöAaAaromHx 
Tpe6yeMUM KOMnAeKCOM cbo h ctb , h o s b o a h a h  ßbiCTpo BueapHTb 
3T0T MeTOA B npOH3BOÄCTBO H, B H3CTHOCTH, npHMCHHTb AAH OK- 
pacKH TonAHBHwx 6aKOB. B 1965 r. Ha 3aBOAe aHTAHHCKOft (J)HpMbi 
BpHTHin C t h a  ripeccT /Ita. 6uaa BBeACHa b SKcnayaTauHio Mexa- 
HH3HpOBaHH3H AHHHH OKpaCKH Ö3K0B 3AeKTpOOCa>KAeHHeM npO- 
H3B0AHTeAbH0CTbK> 75 6aKOB B Hac [3— 5].

B AaöopaTopHH AaKOKph cohhhx noKpbiTHH SKTHaBTonpoMa 
npoßeaeHu sKcnepHMeHTaabHue paöoTbi no oxpacxe BHyTpeHHHx 
h HapyiKHbix noBepxHOCTeü TOnAHBHUX öaKOB MoneAa «BepxoBH- 
Ha-4> npOH3BOACTBa JlbBOBCKOrO M0T033B0A3. EMKOCTb Ö3K0B 
5 A. UeAbio paßOT 6 u a o  ycTaHOBAeHHe onraMaabHux peacnMOB 
SAeKTpoocaiKÄeHHH h OnpeAeAeHHe KanecTBeHHux xapaKTepHCTHK 
noAyneHHOro nonpuTHH.

B KanecTBe AaKOKpacoHHoro MaTepnaAa npHMeHHAH Boaopa3- 
öaBAHeMyio rpyHTOBKy 0/1-093 ceporo uaeTa (T Y  6-10-889— 71). 
TexHOAorHnecKHe napaMeTpu pa öon ero  pacTBopa rpyHTOBKH h 
npouecca SAeKTpoocaacaeHHH noAaepacHBaAH b npouecce paßoTu 
b onTHMaAbHOM AHana30He [6].

P a ö o T y  npoBOAHAH Ha SKcnepHMeHTaabHoft ycTaHOBKe saeKTpo- 
OCaiKAeHHH. B KOMnAeKT ee  BXOAHT BaHHa OKpaCKH eMKOCTbK) 
1,3 M3 C UHpKyAHUHOHHbIM HaCOCOM H (JlHAbTpOBaAbHblM y3AOM, 
a TaKAce h cto h h hk  nocTOHHuoro TOKa Ha KpeMHHeBbix AHOAax 
BK.-2-200, oöecnenHBaioiUHH nAaBHoe peryAHpoBaHHe nanpHace- 
hh h  b Anana30He o t  0 a o  250 B.

TexHOAorHHecKHH npouecc OKpacKH ocymecTBAHACH b BaHHax 
OKyHanHH no caeayioiueft cxeM e:

1) o6e3*HpHBaHHe b pacTBope KM-1 (T Y  6-11-213— 71) k o h - 
ueHTpauneft 5 t/a  b TeneHHe 5 m h h  npH TeM nepaType 70— 80°C;

2) npoMUBKa b ropaneft BOAe b TeneHne 2 m h h  npH TeM nepa­
Type 60— 70°C;

3) npOMMBKa B AeHOHH3HpOB3HHOH BOAe B TeHCHHe 2 MHH npH 
TeMnepaType 18— 20°C;

4) o ß A ys  6ana onHineHHUM cacaraM B03AyxoM  a ah  yAaAeHHH 
KaneAb b o a u ;

5) npoMUBKa oKpauieHHoii noBepxHOCTH b BOAonpoBOAHoft b o - 
A e b TeneHHe 2 m h h ;

6 ) npoMUBKa b AeMHHepaAH30BaHHoft BOAe b TeneHHe 2 m h h ;
7) o6 A yß  b TeueHHe 2 m h h  oKpauieHHofi noßepxHocTH onniueH- 

h m m  B03AyxoM ä a h  yAaAeHHH KaneAb b o a u ;
8 ) TepMopaAHauHOHHo-KOHBeKUHOHHaH cyniKa npn TeMnepaTy­

pe 180— 200°C b TeueHHe 25— 30 mhh.
O c h o b h u m h  napaMeTpaMH TexHoaorHnecKoro npouecca OKpac­

KH hbahkjtch  HanpHaceHHe 80— 130 B Meacay BHyTpeHHeft noBepx-
HOCTbK) 6aKa H AOnOAHHTeAbHbIM SACKTpOAOM, HanpnaceHHe
70— 100 B Meacay KopnycoM BäHHbi (k 3toäom ) h HapyacHoft 
noBepxHOCTbio 6aKa, naoTHOCTb TOKa 30— 40 A/m2, BpeMH OKpac­
KH 120 c.

K a iecTB O  OKpauieHHofi noBepxHOCTH oueHHBaAH BH3yaAbHo: 
onpeueAHAH OTcyTCTBHe noBepxHOCTHbix uetJieKTOB ra n a  uiarpeHH, 
HanAUBOB, KpaTepoB, c o ph o c th , HenpoKpam eBHux m cct h ap.

CneuH^HKa OKpacKH 3aKaionaeTCH b tom , hto 6aK npeaciaB- 
jia e t co6oü noaoe Teao, a o c iyn  k BHyTpeHHeft noßepxHocra koto-

p o ro  OrpaHHHen HCCKOAbKHMH OTBepCTHHMH IieÖOAblHOrO ÄHaMeT- 
pa. nosTO M y CHAOBbie ahhhh 3AeKTpnqecKoro noAH, noA bo3- 
AeöcTBHeM KOTopux o6pa3yeTCH AaK O Kpacoraoe noupuTHe, 3Kpa- 
HHpylOTCH H He M oryT npOHHKHyTb BO BHyTpeHHKHO nOAOCTb, 
B pe3yAbTaTe uero OHa 0Ka3UBaeTCH HeoKpauieHHoö. / Iah  OKpacKH 
BHyTpeHHeft noßepxHocTH HeoöxoAHM o b noAOCTH 6aKa co3AaTb 
aBTOHOMHoe SAeKTpanecKoe noAe. 3 t o  aoCTHraeTCH BBeAeHHeM 
BHyTpb öana AonoAHHTeAbHux sa ck tp o a o b , KOTopue npn BBeAe- 
HHH HX «BCAenyiO » B nOAOCTb ÄOAHCHU paenOAOHIHTbCH CHMMeT- 
pHHHO no OTHOUieHHKD K CTeHKBM 6aKa. B u A  pa3paÖOTaH 3AeK- 
TpoA, 4>°PMa KOToporo onpeAeAHAacb KOHCTpyKuneft ßana. 3 a ck - 
TpoA  npeACTaßAHeT coßoft MeAHyio hah AaTyHHyio TpyÖKy, k o to -  
paa  33KpenAHeTCH BO BXOäHOM OTBepCTHH 6aKa H (JlHKCHpyeTCH 
nAaCTMaCCOBOft npoßKOft C OTBepCTHHMH ÄAH 3aAHB3 H CAHB3 
AaKOKpacoHHoro M aTepaana. M ecT a  B03MoacHoro KOHTaKTHpoBa- 
HHH SAeKTpOAa C nOBepXHOCTbK) 6aKa H30AHpyiOTCH AH3AeKTpH- 
uecKHM MaTepnaAOM. H a  pncyiiKe noKa3aHo pacnoAoaieH H e ä o - 
nOAHHTeAbHOrO 3AeKTpOAa B nOAOCTH TOnAHBHOrO 6aKa.

O xp acK y  BHyTpeHHeft h napyaiH oft noBepxHOCTH TonAHBHbix 
6aKOB BunoAHHAH OTAeAbHO, nocKOAbKy HanpHaceHHe, KaK nOKa- 
33ah HccAeAOßaHHH, MeacAy KopnycoM  6aKa h AonoAHm eAbHuM  
SAeKTpoAOM b 1,2— 1,5 pa3a ßoAbiue, neM MeacAy KopnycoM  6aKa 
h BaHHoft (K3TOÄOM). TaKHe ocoöeHHOcTH npoßeAeHHH npouecca  
BbI3B3HbI HeOAHH3KOBUM COOTHOUieHHeM HAOIUBAH ÄOnOAHHTeAb- 
H oro SAeKTpoua h Kopnyca öaua, nosTOMy AOÖHTbCH OAHOBpe- 
MeHHO oa h h a k ob u x  onTHMaAbHux SAeKTpHuecKHX napaMeTpoB 
SAeKTpoocaacAOHHH CHapyaiH h BHyTpn oueHb TpyAHO. B CAyuae 
npHMeHeHHH a s y x  hctohhhkob nHTaHHH npouecc OKpacKH m ojkho 
npoBOAHTb OAHOBpeMeHHo npn pa3AH iH ux HanpnaceHHHx cHapy- 
acn h  BHyTpn (Sana.

O xp acK y  6aKOB npoBOAHAH b peaiHMe nocTOHHHoro H anpaaie- 
hhh  npn pa3AHHHbix e ro  BeAHHHHax h BuaepaiK e. B o  H36eacaHne 
öoAbuiHX to k o b u x  neperpy30K HCTOHHHKa b HanaAbHbift n ep n oa  
OKpacKH HanpnaieHHe noaHHMaAH nocTeneHHo a o  Tpeöye.Moft 
BeAHHHHbl TpaHC^OpMaTOpOM PTT  25/05 C nOABHÄHUMH OÖMOT- 
KaMH. BpeMH ycTaHOBAeHHH 3aAaHHoro HanpaaceHHa co c tb b a h a o
5— 10 c.

B o A b in n e  TpyAHOCTH n p a  O KpacK e BHyTpeH H eft noBepxHOCTH 
BU 3biBaioT B 0 3 A yu iH u e ny3bipH , o6 p a 3 y io iu H ecH  b 6 a x e  n pn  3 a - 
nOAHeHHH H BCAeACTBHe 3AeKTpOAH33 p a cT B o p a  A aK O K p acoH H oro  
M a T ep n aA a . B p e3 yA b T a T e  s r o r o  M ecTa  AO KH AbH oro iiaxoacaeH H H  
n y 3 u p e ft  o era ioTC H  .HeoxpauieHHUMH. B n p o u e c c e  OKpacKH npHMe­
HHAH xan aH H e n o rp ya c e H H o ro  6 aK a , n p n  stom  M ecT oH axoacaeH H e 
n y3 b ip e ft MeHHAOCb, HTO nO3B0AHAO 0Öpa30BUBaTbCH nOKpUTHIO 
b M ec T a x  hx n p e a u ie c T B y io m e ro  npeßbm aHHH. 

n oa xeM H a a  cn aa , KOTopoft oÖ AaaaeT n oau ft 6 aK, npenHTCTByeT 
öbicTpoM y norpyaceHHio ero  b AaKOKpacoHHbifi M aTepnaa b cbo- 
öoahom  coctohhhh . BpeMH norpyaceHHH 6 aKa b stom  cayn ae 3a- 
bh ch t o t  o 6T>eMa anaM eTpa OTBepcraft, nepe3 KOTopue n p o n cx o -  
A h t 3anoAHeHne aaKOKpaconHUM pacTBopoM . BpeMH n orpyaceH H » 
MoacHO yMeHbuiHTb nyTeM 3aKaiHBaHHH pacTBopa hah npHHyaH- 
TeabHUM norpyaceHHeM öaxa , h to  Tanace yacopH T npouecc 3 a n oa - 
HeHHH BHyTpeHHeft noaocTH. / Iah  to h a h b h u x  6 aKOB MoneaoB! 
BpeMH 33nOAHeHHH rpyHTOBKOÜ C0CT3BAHA0 20— 25 C, BpeMH onoi- 
poacHeHHH 5— 10 c. /KecTKOe KpenaeHHe öbkob  ocyiuecTBAHAOc*. 
Ha cneunaAbHoft noABecKe. B BaHHy 6 aK norpyacaacn  öonbuiHM 
bxoähum  oTBepcTHeM, Hepe3 KOTopoe 3BAUB3ACH pacTBop rpyH-

P acn o^o )K eH H e AonoJiHHTeJibHoro 3JieKTpoÄa b  noaocTH  6en3o6aK a M one^a 
«B e p x o ß H H a -4 » :

/ — Kopnyc Öana; 2 —  $HKCHpyiomafl npo6xa; <? — aono/iHme/ibHufi s^eKT* 
Poa ; 4 —  TOKonpoaoA
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HHJKHeö TCWKe 6 a K a , h to  no3ßojiHjio nojiH O CTbio yaajiHTb rpyHTOB- 
Ky h nojiyqHTb KaqecTBeimoe noKpbiTHC.

B H 3 ya jibH b ift ocm otp  O Kpam eHHOö n o B e p x H o c ra  (q a c T b  6aKOB 
ßbiua  p a 3 p e 3 a H a ) n oK a 3 a ji, u to  KauecTBO n ou pu TH H  yÄOBJieTBo- 
pH Tejib 'H oe, noK p b iTH e cn jio m H o e , 6e3  noÄTeKOB, u ia rpeH H , n p a - 
T ep oB  h  n p o m x  noBepxH O CTH bix ÄetfieKTOB, h o  c H e3 H a iH Te jibH o fl 
COpHOCTbK). Ä ec jjeK T  BbI3B3H, OUeBHÄHO, HajIHHHeM MeXaHHqeCKHX 
qacT H ii, o6 pa30B aB u iH xcH  n p n  CB apxe, K O Topbie n p n  nou roTO B K e 
n oB ep xH ocT H  oneH b TpyaH O  yu a Ä H T b  noÄHOCTbio. T oa iU H H a  n o- 
KpbiTHH Ha H a p y jK H o fl n oB ep xH ocT H  cocTaB J iH jia  30— 40  mkm, Ha 
BH yTpeH H eft 15— 25 mkm.

O H 3 H K 0 -M exaH H iecK H e n o K a 3 a ie jiH  nOKpblTHH ca en y io iU H e :

npoiHOCTb njieHKH Ha yaap no npHOopv y-1 (rOCT 476-5— 73) b Krc • cm . . 50 
npOHHOCTb naeHKH npH H3ra6e no uinaae IUT (TOCT 6806— 73) b mm . . . 1
Anre3HH naeHKH k noaaoiKKe (rOCT 15140— 69) B 6a a a a x .................................. 1

JUlH Ä O pO X H H X  HCnblTaHHH BMÖOpOHHO ßblÄH B3HTBI fflBa Ce- 
pHHHHX 6 a K a  C OKpailieHHbIM H MeTOÄOM SÄeKTpOOCaiKÄeHHH BHyT- 
peHHHMH noBepxHOCTHM H h ycTaHOBJieHbi Ha M on e^b i «B e p x o B H -  
H a -4 ». r ip o B e n e H H e  HcnbiTaHHft noÄHOCTbio cooTBeTCTBO Bajio  
T O C T  625 2— 71 «M oT ou ,H K jib i, M O TopoÄ Ä epw , M oneub i. M e T O u «  
HCnblTaHHH». O ßCÄyjK H B aH H e BO BpeMH HCnblTaHHH COOTBeTCTBOBa- 
JIO 3aBOÄCKOH HHCTpyKHHH. B KaqeCTBe TOnjIHBa npHMCHHÄH CMeCb 
6eH3HHa A -7 2  h aBTOJia A K - 1 0  b  n p on op u H H  25 :1 . I lp o ß e ro B b ie  
HCnblTaHHH M o n e n a  npoBOÄHjiH  b  p a ftoH e  JlbBOBa. O ß iu n ft n p o ß e r  
cocTaBH Ji 687 5  km y  M o n e n a  N °  1, 7120  km y  M on eu a  JNfe 2.

Pe3yjibTaTH  ä o P o jk h h x  HcnbiTaHHH npeÄCTaßjieHbi b TaßÄHue.

M o n e a
,B e p x o ß H H a -4 “ J lo p o r a

n p o ö e r
B KM

C peflH A fl 
CKOpOCTb 

B KM/H

W. 1 C aC^a^bTO BW M  nOKpblTHeM 3156 27,5
B y^ b iJK H aa MOCTOBa« 1975 22,0
ripocejiO M H afl 1744 18,5

2 C ac(pa;ibTO BbiM  nonpH THeM 3375 28,0
B yab ijK H aa  MOCTOBas 1916 21,5
n p o c e jio H H a a 1729 19,0

r lo c j i e  ÄOpOJKHblX HCnblTaHHH OnblTHbie TOnjIHBHble ÖaKH ÖblJlH 
ch h tm  c M oneÄOB. ü ä h  n poß epK H  K an ecTB a  3 au iH TH oro  nOKpblTHH 
.BHyTpeHHeft n oB epxH ocT H  6 aKH ö m jih  p a 3p e 3 aHbi. B H 3ya jibH b iß  
o c m o tp  n o K a 3a ji, h to  jiaK O K p acon H oe noK pbiTH e h 8 x o ä h tc h  
B yHOBJieTBOpHTejIbHOM COCTOHHHH 6e 3 BHÄHMblX nOBpeJKÄCHHft.

JIHTEPATyPA
1. riopTPHKO A. A. H Äp. —  «TeXHHKa B CejIbCKOM X03HftCTBe»,

1971, Ko 1.
2. KoßajiHCKO KJ. M., HuieHKo B. T., U leß ieH K o B. ß,. —  «T ex - 

HOÄOTHH H 0praHH33HHH npOH3BOflCTBa», 1974, Ns 3.
3. „Product Finishing“ , 1965, N ° 5.
4. „Mass Production“ , 1965, N° 5.
5. „M etallworking Production“ , 1964, .Nb 26.
6. Eropoß T . H . h ap. —  «TexHOJiorHH h opraHH3ai;HH npo.H3- 

BOÄCTBa», 1973, Ks 1.

YflK  621-78.019.9

Ol^eHKQ KQHeCTBa HMTpOlieMeHTOBOHHOrO c n o a  

n o  TpoMHbiM  A M a rp o M M O M  npoicaiiMBaeM OCTM

PACnPOCTPAHEHHIO H H TpoueM eHTauHH b npaKTHKe T ep -
MHHeCKOH oßpaÖOTKH aBTOMOÖHÄbHblX Ä eT a A e ft  OIOCOßCTBO- 

B3JIH pC3VJIbTaTbI HeKOTOpblX HCCJieÄOBaHHÖ, Ha OCHOBe KOTOpblX, 
H anpH M ep, y c T a n o B jie n a  ß o u e e  B b icoK an  H3HococToftKOCTb a30THC- 
To ft MapTeHCHTHO-ayCTeHHTHOft C T pyK T ypb l n o  cpaBHeHHio co  
C T p yK T yp o ft , n o jiy n a e M o ft  n p n  ueM eH TaiiH H  [ 1 ] ,  K p o M e  T o ro , noHH- 
HceHHan n o  cpaBH eH H io c u eM eH T au n eft T e M n e p a T yp a  n p o u e c c a  
H H TpoueM eH TauH H  no3BOJiHeT noJ iyuaTb  u eT a u n  c MeHbuiHMH u e- 
(jiopM auHHM H [2 h 3 ] ,  h t o  n e a a e T  s t o t  n p o u e c c  ß o u e e  T ex H o n o - 
THHHblM, CHHJKaeT Ce6eCTOHMOCTb npOÄyKUHH H nOBblU iaeT ÄOJ1TO- 
BeHHoeTb u eT a a e ft .

H M e io T c a  uaH H bie, c o r jia cH O  k o t o p h m  a30T, yBejiHHHBaa yc T o ft-  
HHBocTb n ep eo x jia iK u eH H O ro  aycT eH H Ta , TeM  caM biM  n oB b im aeT  
npoK ajiH B aeM O CTb yn p o H H en H oro  c a o h . B t o  xce BpeMH Ha npaK TH ­
Ke qaCTO CTajIKHBaiOTCH C pa3JIHHHblMH Äe<}>eKTaMH M HKpOCTpyKTy- 
pbl HHTpOUeMeHTOBaHHOrO CJIOH, o6 pa30B aH H e K O Topbix  COnpOBOJK- 
ÄaeTCH  nOHHTKeHHeM TBepÄOCTH.

B ßojibiUHHCTBe c jiy u a e ß  H a jinu u e  ueijieKTOB o 6t> h ch h io t cneun- 
(jinuecKHM  ueftcTBH eM  a3 0Ta  Ha (^asoB b ift c o e ra B  noBepxHOCTHbix 
yuacTK O B  CJIOH.

TaK H M  o6 p a 3 0 M , HecM OTpn Ha t o , h t o  KOHueHTpauHH a30Ta  cy- 
UieCTBeHHO BJIHHeT Ha KaueCTBO H paÖOTOCnOCOÖHOCTb HHTpOUe- 
M eH TO BaH H oro c jio h , H3yueHHio S T o ro  B o n p o c a  yu ejin eTC H  e iu e  He- 
ÄOCTaTOUHO BIIHM3HHH.

B jiH H H ue KOHueHTpauHH a30 T a  Ha npoKajiH BaeM O CTb H H Tpoue- 
M eH TO BaH H oro c jio h  H 3yuajiH  Ha CTajiH x 25XTT h 25XTM, xhm h- 
uecKHft co cT a B  K O Topb ix  npH BeueH  b  T a ß jin u e .

KOMnOHeHTbl

C o a e p ^ a H H e  KOMnoHeHTOB b  %  b  c i a ^ a x

25XTT 25XTM

C 0,23 0,23
Si 0,17 0,18
Mn 0,89 1,08
Cr 1,07 1,02
M o _ 0,23
TI 0,10 _
Ni 0,07 0,01
S 0,01 0,014
P 0,04 0,046

B. A. OJlOBflHMUJHHKOB, B. M. 3 MHMEHKO
H H H T aB T on p oM

üpn  onpeu e jieH H H  npoKajiHBaeM OCTH H H TpoueM eH TO BaH H oro c j i o »  
H cnojib30B ajiH  CTaHuapTHbiit o ß p a 3 e u  ä j ih  T o p u o B o ft  .saKaÄKH. M to -  
6bl yCTaHOBHTb 3aBHCHMOCTb M e iK Ä y  CKOpOCTblO OXÄaHCÄeHHH H 
TBepÄOCTblO HH TpoueM eH TO BaH H oro CÄOH n pn  pa3JIHHHOM CO Äep iKa- 
hhh  y r a e p o u a  h a3 0Ta , n ou yqeH H b ie  uaH H bie 6bMH npeucTaBJieH bi 
rp a ^ u u ecK H  b K O op n u H aT ax  KOHueHTpauHH y r j ie p o u a  —  paccTO H - 
HHe o t  o x jia jK Ä a e M o ro  T o p u a  o ß p a 3 u a . K o H u eH T p a u n n  a30 T a  npn  
3TOM T3KJKe 0TKÄ3ÄbIBaeTCH n o  OCH OpÄHHaT B COOTBeTCTBHH C 
ÄaHHbiMH KpHBoft p acn peÄ en eH H H  y r n e p o u a  h a3 0Ta  n o  ra yß H H e 
c ä o h . 3 t o  3H3HHT, u r o  K a iK ÄO M y coÄ ep iK aH H io  y r u e p o u a  b h h tp o -  
ueMeHTOBaHHOM c u o e  cooT B eTC TB yeT  onpeueJieH H aH  KOHueHTpauHH 
a 3 0Ta , xap aK T ep H a n  TOÄbKo ä j ih  Ä aH H oro  pencHM a xHMHKO-TepMH- 
u ecK o ft oß p aß oT K H . B Ä a ro Ä a p n  3T0 M y Äßo ftH b ie  ÄH arpaM M bi H30- 
TBepÄOCTH HH TpoueM eH TO BaH H oro c.t o h  M eH ee yH H B ep ca jib iib i n o  
cpaBH eH H io C aHaUOTHUHblMH ÄH arpaM M aM H , nOCTpOeHHbIMH ÄÄH 
CT3ÄH B UeMeHTOB3HHOM COCTOHHHH.

BTOÖbl B UHCTOM BHÄß BbIHBHTb BÄHHHHe KOHUeHTpaUHH a30T3  
Ha npoKajiH BaeM O CTb HH TpoueM eH TO BaH H oro c ä o h , 6h ä  n p oB eu en  
3KcnepHM eHT, KOHeuHoft u en b io  K O T o p o ro  HBÄHÄOCb n ocT p oeH H e 
TpoftH blX  ÄH arpaM M  H30TBepÄOCTH B KOOpÄHHaTaX KOHueHTpauHH 
y r ^ e p o u a  —  KOHueHTpauHH a30Ta  —  paccTO H H ne o t  o xaa>K aaeM O - 
r o  T o p u a . J \n h s t o t o  6bM a n p oß en eH a  xHM HKO-Tep.M imecKaH 06 - 
p a ß oT K a  n o  20 pe>KHMaM c pa3ÄHHHHMH ÄoßaBKaM H  aM M nana h 
M eTaH a, HTO n03B0ÄH Ä0 H3yqHTb BÄHHHHe KOHueHTpauHH a3 0Ta  Ha 
npOKHÄHBaeMOCTb HH TpoueM eH TO BaH H oro CÄOH, B KOTOPOM KOH­
ueH TpauH H  y r Ä e p o u a  h a3 0Ta  H3MeHHÄH o t  0,4 ä o  0,9% h o t  0,05 
ÄO 0,55% COOTBeTCTBeHHO.

r ip n  3TOM TÄyßHHa CHHMaeMOTO npH UIÄH(j)OBaHHH TOpUOBblX 
Oßpa3UOB CÄOH ßblÄa Ha3HaueHa B COOTBeTCTBHH C KpiIBblMH p a c - 
npeÄSÄeHHH a3 0Ta  TaKHM oß p a3 0 M , U Toßbi npn n o c Ä e u y io m e M  hc- 
CÄeÄOBaHHH nOÄyUHTb ÄaHHble O TBepÄOCTH pa3ÄHUHbIX CÄOeB oß - 
p a 3 u a , c o Ä ep iK a iu H x  OÄHy H3 C Ä eÄ yK u un x  KO H ueH Tpaunft a3 0Ta :
0,05; 0,15; 0,25; 0,35; 0,45 h  0,55%.

O ä h 3 k o  nocTpoeHHe h npaKTHuecKoe Hcn0Äb30BaHHe TpoftHbix 
ÄHarpaMM 3aTpyÄHHTeÄbH0. U ,eÄecooßpa3Hee n0Äb30BaTbcn hx ce- 
qeHHHMH ääh  onpeÄeÄeHHoro coÄepiKaHHH a30Ta häh oäh oü  ck o ­
p o c th  OXÄalKÄeHHH. 

FIpeÄCTaBHB noÄyqeHHbie SKcnepHMeHTaÄbiibie ÄaHHbie b k o o p ä h -  
HaTax KOHueHTpauHH yrÄepoÄa —  paccTOHHHe o t  oxÄaiKÄaeMoro 
Topua, cfjaKTHqecKH noÄyqaeM ceqeHHH TpoftHoä ÄHarpaMMbi noВологодская областная универсальная  научная библиотека 
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P h c . 1. CeneHHH TpoÜH ofi ÄHarpaM M bi h 3 o tb ip ä o c th  c tb ä h  25XrT,
PHHM a30Ta

njIOCKOCTHM, COOTBeTCTByiOmHM yKa3aHHbIM Bbime KOHIieHTpailHHM 
a30Ta.

Ha pnc. 1 npeÄCTaBJieiibi Tarae Ä an n u e ä jih  HHTponeMeiiTOBaH- 
Horo CJIOH CTajiH 25XrT, KOTopbie n03B0JIHI0T OHeHHTh BÄHHHHe 
KOHiieHTpaitHH yrjiepo/ ia  h a30Ta Ha CKopocTb oxjiajKAeiiHH, Heoö- 
xoÄHM yio ä jih  noÄyneHHH pa3ÄHHHoft TBepÄOCTH b ynpoHHeHHOM 
CÄoe. 3 t h  * e  ÄaHHbie, ho ä ä h  OÄHoro 3HaneHHH TBepÄOCTH 
H R C  60 npnBeÄeHbi Ha pnc. 2, a h ä äh  cpaBHeHHH aHaÄornnHbie 
ÄaHHbie n o  CTann 25XrM —  Ha pnc. 2, 6. ripn stom  Ha pnc. 2 o6t>- 
eÄHHeHbi TOÄbKO ÄeBbie rpa iin iib i noÄOC pa3Öpoca SKcnepHMeH- 
TaÄbHbix ÄaHiibix, npeÄCTaBÄeHHbix Ha pnc. 1, h to  COOTBeTCTByeT 
Ääh K3JKÄOH nOÄOCbl HaHÖOÄblUHM CKOpOCTHM OXÄajKÄeHHH H, CÄe- 
ÄOBaTeÄbHO, rapaHTHpyeT itoä v  nenne Bbi6paim oro 3HaneHHH TBep­
ÄOCTH.

Ha pncyHKax npHBeÄeHbi TaKJKe SKcnepHMeHTaÄbHbie ÄaHHbie, 
noKa3biBaiomHe, npn Kanon KOHueHTpaiiHH y rÄ epoÄ a  h ck op o cth  
oxÄa>KÄeHHH ä äh  s th x  CTaneft 6yÄeT  noÄynena TBepÄOCTb H R C  60 
b ueMeHTOBaHHOM coctoh h h h . TeM nepaTypa  neMeHTauHH, KaK h 
HHTpoiieMeHTaiiHH, cocTaBÄHÄa b SKcnepHMeiiTax 860— 870°C.

H3MeHeHHe ck o p o c th  oxä3>käghhh, Heo6xoÄHMoft ä äh  noÄyne- 
HHH TBepÄOCTH H R C  60 B 33BHCHM0CT1H OT KOHUeHTpaLIHH a30Ta, 
noKa3aHO Ha pnc. 3. ÄaHHbie no npoKaÄHBaeM oc™  ueMeHTOBaHHO- 
ro  cäoh  Ha s tom  rpacjiHKe OTÄOHceHbi Ha och  op äh h h t.

SKcnepHMeiiTaÄbHbie ÄaHHbie, npeÄCTaBÄeHHbie b TaKOM b h ä c , 
Ä3IOT B03M0JKH0CTb 6o jiee  nOÄHO OReHHTb BÄHHHHe KOHueHTpaiiHH 
a30Ta Ha npoKaÄHBaeMocTb ynpoHHeHHoro c ä o h .

CTaÄb 25XrM npn cpaBHeHHH co  craÄb io  25XTT KaK b ueMeH- 
TOB3HHOM, T3K H B HHTpOUeMeHTOBaHHOM COCTOHHHH OÖÄaÄaeT 6o- 
Äee BbicoKoft npoKaÄHBaeMOCTbio. Ha s t o  yKa3biBaeT oTHOCHTeÄb- 
Hoe pacnoÄOJKeHiie ähhhh oäh h 3koboh  TBepÄOCTH Ha ÄHarpaMM ax 
(pnc. 2 h 3). J3jih c tä ä h  25XrM TBepÄOCTb H R C  60, KaK CÄeÄyeT 
H3 rpacjiHKOB, m ojkho noÄyHHTb npn 6oÄee hh3khx ck op o c th x  
0XÄ3JKÄCHHH häh npn MeubmeM coÄcp>KaHHH y rÄ ep oÄ a  no cpaBHe­
HHio co  CTaÄbio 25XTT.

C  to h k h  3peHHH BÄHHHHH KOHiiem-paimn a30Ta Ha npoKaÄHBae- 
MocTb ynpoHHeHHoro cäo h  noÄyneHHbie pe3yÄbTaTbi yKa3bmaiOT Ha 
CÄO>K'Hyio aaBHCHMOCTb, xapaKTep KOTopoft onpeÄeÄfleTCH KOHueH- 
TpauHeft yi\nepoÄa b cnoe. H anpnM ep, rpaijiHKH, npeÄCTaBÄeHHbie 
Ha pHC. 3, MOJKHO pa3ÖHTb Ha ÄBe 30HU. n PH HH3KOM COÄepJKa-
hhh  y r jiep o Ä a  b CÄoe ( ä o  0,45 h  0,65%  ä ä h  cTaÄeft 2 5 X r M  h 
2 5 X T T  cooTBeTCTBeHHo) ÄonoÄHHTeÄbHoe ÄcrnpoBaiiHe a30T0M 
yßeÄHHHBaeT npoKaÄHBaeMocTb. ü pH  6oÄee bbicokom  coÄcp>KaHHH 
yrÄ ep oÄ a  (6 o Ä ee  0,65 h 0,75%  ä ä h  c tb äc h  2 5 X r M  h 2 5 X IT  co- 
OTBeTCTBeHHo) Ä am e HeöoÄbm ne KOHiiem-paimn a3ora  (0 ,0 5 % )

200 50 22 13 
a )

5,5 200 50 22 13 v,&pad/c 
0 )

P h c . 2. CBH3b M eacny conepiKaH H eM  y r j ie p o a a  h CKopocTbio oxjia iK fleH H H  u 
npn  COÄepjKaHHH a30Ta 0,05; 0,15; 0,25; 0,35 h 0,45% ä jih  TBepÄOCTH yn pon - 

H eH iioro  cä o h  HRC 60 (uiTpHXOBaH ähh h h  —  ueM eHTapHH)

cymecTBeHHo noHHJKaiOT npOKa- 
ÄHBaeMOCTb. ü p n  STOM ÄaÄbHeft- 
m ee yBeÄHneHHe KOHueHTpaium 
a30Ta b cnoe eme 6oÄbm e ycH- 
ÄHBaeT 3TOT 3(j)(J)eKT.

TaKH M  o6 p a 3 0 M , paccM O TpeH - 
Hbie ceneHHH Tpo ftH b ix  ÄHarpaM M i 
(p n c . 2 )  h noÄ yn eH H b ie  c  h x  n o ­
M om b io  ÄaH H bie (p n c . 3) c o Ä e p -  
m a T  HH^iopM aHHio o  n p oK aÄ H B ae- 
m o c th  yn p oH H eH H oro  c ä o h  b 3a- 
BHCHMOCTH OT CKOpOCTH OXÄaJK- 
ÄeHHH.

Ha pn c. 4 npeÄCTaBÄeH bi c e n e ­
HHH TpoH H bix  ÄH arpaM M  ääh  
onpeÄeÄeHHOH ck op o c th  oxä8>k- 
ÄeHHH. JXn h aH aÄH 3a B u ö p a -  
Ha CKOpOCTb OXÄaHCÄCHHH 

~  30 rp aÄ /c , cooT B eTC TB y iom aH  paccTOHHHio o t  o x jia > K Ä a e M o ro  
T o p n a  h — \Q mm. 3 T a  C K opocTb  oxÄ a jK Ä eH H H  x a p a K T ep H a  ä äh  n o -  
BepxHOCTHbix CÄOeB 6oÄbinoft rp y n n b i cpcÄ H eH arpy jK C H H b ix  ä c t 3- 
Ä e ö  (m e cT ep e H  h BaÄOB K o p o 6 o K  n ep eÄ a n  aBTOMOÖHÄeft cpeÄ H e it 
rpy3onoÄT>eM H O CTH ), KO Topbie n oÄ B epra ioTC H  u eM e in a iiH H  h hh t- 
poueM eH TauH H  c H enocpeÄC TB eH H oä 3aK aÄ K oft b 6e3M y4>eÄbHbix 
a rp e ra T a x .

n o Ä b 3 y a c b  TaKHMn ÄH arpaM M aM H , Ä e r e o  ycTaHOBHTb ä äh  o n p e -  
ÄeneHHOH ck op o cth  oxÄ a iK Ä eH H H  o6 ä 3 c th  K oim eH T pauH H  y r Ä e p o ­
Ä a  h a30Ta  b ynponneH H O M  CÄoe, o ö ec n en n B a io iu H e  t ieo öx oÄ H M yw . 
TBepÄOCTb.

COOTBeTCTByiOmHe pa3ÄHHHbIM KOHÄeHTpa-
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P h c . 3. BÄHHHHe KOHueHTpapHH a30Ta h y rn e p o p a  
Ha CKopocTb o x ä h jk ä ch h h  npn  TeM n ep aT yp e  700°C, 
iieoß xoÄ H M yio  ä ä h  noÄyneHHH y iiD on n en n o ro  
cä o h  c  TBepÄOCTbio HRC 60 (L  — paccroH H n e  o t  
o x Ä a * Ä a e M o r o  T op n a ; hh(5p?-mh o6o3HaneHbi koh - 

peHTpapHH yrÄepoÄa)
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P h c . 4. CeneHHH TpofiH bix ÄHarpaM M  H30TBepÄoCTH ä ä h  cTaneft 
25XrT ( a )  h 25XrM ( 6 ) ,  cooTBeTCTByiom He c k o p o c th  oXÄaiKÄe- 
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TaK H M  o6pa30M, H 3yneHHe n poK a jiH B aeM ocTH  HHTpoueM eHTOBaH­
H o ro  CJIOH H BJIHHHHH pa3JIHHHbIX (jiaKTOpOB Ha 3 T y  XapaKTepH C- 
TH Ky c n oM o m b io  T p oH iib ix  ÄH arpaM M  H30TBepÄOCTH h  h x  cen e- 
HHH, npOBeÄeHHblX B pa3JIHHHbIX IIJIOCKOCTHX, IipeÄCTaBJlHeT ÖOJIb- 
rnoft npaKTHHecKHH H H Tepec.

3 t o t  m c t o ä  no3BOJiHeT onpeaeaHTb p h ä  TexHOjiornqecKHx napa- 
MeTpoB npouecca HHTpoueMeHTauHH, oTBeTCTBeHHux 3a KanecTBo 
npoÄyKUHH. Tax, npn H3Bec™oft c k o p o c t h  oxaajKaennn h  3aaaH- 
h o h  KpHBOH pacnpeaeaeHHH TBepaocra no ceueHHio, KOTopaa b h - 
6paHa h c x o ä h  H3 ycaoBnft paöoTH aeTaan, m o >k h o  onpeaeaHTb He- 
oöxoaHMoe pacnpeaeaeHHe y raepoaa  h a30Ta no rayÖHHe caon, a 
OUHOBpeMeHHO H MHHHMaabHble KOHueHTpauHH 3THX SaeMeHTOB, 
oöecneuHBaioiuHe Tpe6yeMyio 3<})(J)eKTHBHyio rayönny ynpouHen- 

Horo caoa. Ilpn s t o m  anarpaM M a H30TBepaocTH no3BoaneT onpe­
aeaHTb oriTHMaabHbie noßepxHOCTHbie KOHueHTpauHH yraepoaa  h 

a30Ta, npn k o t o p h x  HCKaioueHO o6pa30BaHHe aecjieKTOB m h k p o -

C T p yK T yp w  h  n oB b im eH H oro  K oan u ecT B a  o c T a T o n n o ro  a y c T e -  
HHT3.

E c a n  onTH M aabH b ie KOHueHTpauHH y r a e p o a a  h a30Ta  n e o ö e -  
c iiem iB aroT  npn a a im o ft  c k o p o c t h  o x a a » a e i iH H  n e o ö x o a H M o ft  TB ep- 
ä o c t h , a HHTeHCHBHocTb oxaajKÄeHHH n p n  3 a K aaK e y * e  a o c T a -  
t o h h o  Bb icoK a, t o  an a rp a M M b i H 30TB epaocTH  n o M o ry T  n o a o ö p a T b  
a a n  a a m io ft  a e T a a n  a p y r y io  M a p n y  CTaan , o ö a a a a io iu y io  M eHee 
BblCOKOH KpHTHHeCKOH CKOpOCTbK) 3aKaaKH .
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O paî MOHOJlbHOM TeXHOHOrMM OKOHHClTenbHOM a6pa3MBHOM OÖpaÖOTKH 
TOMHblX l4MnMHflpMMeCKMX AeTClfieM B MQCCOBOM npOM3BOflCTBe

KaHfl. TexH. HayK A. 3 . MCAKOB
HHHTaBTonpoM

T OHHOCTb h  inepoxoBaTOCTb paßomx noBepxHOCTeft o c h o b - 
Hbix aeTaaeft aBTOMOÖHan peraaMeHTHpoßaHbi cooTBeTCTBy- 

io u ih m h  rocyaapcTBeHHbiMH craHaapTaMH. TaK, inepoxoBaTOCTb 
rneeK KoaeHuaTbix h  pacnpeaeaHTeabHbix BaaoB HaxoaHTCH b  npe- 
aeaax 8—10-ro KaaccoB, nopuiHeBbix naabueß — 10-ro Kaacca, Ky- 
aauKOB pacnpeaeaHTeabHbix BaaoB — 8-ro Kaacca. TonHocTb (Jiop- 
m m  3aaaeTCH HeuHaHHapHHHOCTbio — KOMnaeKCHbiM noKa3aTeaeM, 
OCHOBHbIMH COCTaBÄHIOIUHMH KOTOpOTO HBaHIOTCH HeKpyTHOCTb, He- 
npHMoaHHeftHOCTb h  KOHycoo6pa3HOCTb. /laa uieeK KoaeHnaTbix h 
pacnpeaeaHTeabHbix BaaoB HeuHaHHapnnHOCTb He aoa>KHa npeBbi- 
UiaTb 0,005 MM.

B ucoKH e TpeÖOBaHHH k  KanecTBy paöon n x  noBepxHOCTeft, a TaK- 
>Ke orpaHHieHHH, HaKaaabiBaeM ue HeoöxoaHMOcTbio oöecnenHTb 
HaHBbicmyio npoH3BoaHTeabHOCTb, npeaonpeaeanaH  THnoBoft n p o ­
u ecc OKOHiaTeUbHOft OÖpaÖOTKH, 3aKaiOHaiOlUHßcH B OaHOKpaTHOM 
nan aßyKpaTHOM uiaHifioBaHHH h OTaeaKe —  cynepcjiHHHiUHpoBa- 
hhh  h noaupoBaHHH.

PaCCMOTpHM TeXHOaOrHHeCKHe B03M05KH0CTH Kancaoft H3 3THX 
onepaun ft, h t o ö u  BbiHBHTb H anöoaee pauHOHaabHyio oöaacTb  h x  
Hcnoab30BaHHH. IIIaH^OBaHHe npHMeHHeTCH aan  noBbimeHHH t o h -  
h o c t h  pa3M epa h  (JiopMbi, yMeHbineHHH mepoxoBaTOCTH, cynepijiH- 
HnuiHpoBaHHe —  a an  yMeHbineHHH mepoxoBaTOCTH, yaaaeHHH ae- 
(JieKTHoro caon  c paßoneft noBepxHocTH h  HeKOToporo yMeHbine- 
h h h  HeKpyraocTH, noanpoßaHHe ueaecooöpa3HO npiiMeHHTb aan  
CHHHceHHH mepoxoBaTOCTH a o  9— 11-ro  KaaccoB. H eoöxoanM ocTb  
b  KaiKaoft H3 nepeuHcaeHHMX onepaun ft h  TpeÖOBaHHH, npeaT>HB- 
aneM He k  h h m , onpeaeanioTCH, KaK npaBnao, KOHKpeTHbiMH y ca o - 
b h h m h , Ha ocHOBe onbiTa TexH oaora.

Buaa npeanp H H H Ta  n on b iTK a  aHaaHTHuecKH oöocH O B aTb  TexHO- 
a o rn n ecK H e  b o 3m o >k h o c t h  yK a3aH H b ix  o n e p a u n ft  h  cooTBeTCTBeHHo 
npea"bH BaH eM bie k  h h m  TpeÖOBaHHH.

B p e 3 y a b T aTe oöca ea oB a H H H  b 1965— 1973 r r .  n ecK oabK H X  t h - 
chh  pa3aHHHbix a e T a a e ft  (K o a eH n a T b ix  h  p a cn p ea ea H T ea b H b ix  Ba- 
a o ß , n op iu n eß b ix  n aa b u eß , KaanaH O B, T o a K a T e a e ft  KaanaH O B h  ap )  
Ha TopbKOBCKOM aBTOMOÖHabHOM H M eaH TO noabCKO M  MOTOpHOM 
3 a B o a a x  n oa yn eH  cTaTHCTnnecKHft M a T ep n a a , KO Topbift a e r  b o c h o - 
B y H ccaeaoßaH H H .

B a aab H e ftm eM  aan H a a io cT p a u n n  Bb icK a3bm aeM bix  n oao iK eH H ft 
ö y a e M  ccb iaa T b cn  Ha M a T e p n a a u  n o  K oaeH naTO M y B a a y , TpeÖO­
BaHHH k  ineftKaM  K O T op o ro  c H3BecTHbiM aon yu ieH H eM  m o j k h o  npu- 
HHTb 3a THnOBUe: HeUHaHHapiIHHOCTb 0,005 MM, in epoxoB aTO C Tb  
V  9 a a n  rp y3 0 B b ix  aBTOMOÖHaeft h  V  10 a a a  aerK O B bix  aBTOMO­
ÖHaeft.

PaccM O TpH M  n oa n roH b i p a cn p ea ea eH H ft H eK p yra o cT H  (p n c . 1), 
H enpH M oaHHeftHoeTH  (pnc. 2), K O H ycooöp a3 H ocT H  (p n c . 3) h  iue- 
p o xo ß a T ocT H  (p n c . 4) K opeH H bix  u ieeK  K oaeH n aT b ix  B aaoB  aB H ra- 
T e a a  MeM3-968 n o c a e  m an ijioB aH H H  n cyneptjjHHHiuHpoBaHHH. P e -  
3 yab T aT b i CTaTHCTHnecKoft o ö p a ö o T K n  H C caeayeM b ix  BapnauHOH- 
Hbix p n a o ß  n p ea cT a ß aeH b i b T a ö a . 1. Ä a n  y a o ö c T B a  cTaTHCTHne- 
CKoft o ö p a ö o T K H  3HaneHHH m epoxoB aTO C TH  ö b ia n  3 a K oa n p oB a H H  
(T a ö a .  2).

H oB ep n T ea b H b ie  H H Tepßaabi paccH H Tbm aaH  c a oB ep H T eab H oft Be- 
poH TH ocTb io  a =  0,95, a n p ou eH T  OTKaoHeHHH o t  H O pM aabH oro  3a- 
KOHa p acn p ea ea eH H H  H a x o a n a n  n o  cb o p M v a e 1

Ü 3  T a ö a . 1 BHaHO, h t o  CTaßnabHOCTb O KO H naTeabH oro in aH ijio - 
B3HHH B bl Hie, HeM CynepijlHHHIHHpOBaHHH. O Ö  3T0M  CBH aeTeab-

i H caK O B  A. 3., KoMHCcapmeBCKan B. H. HccaeaoBaHHe HSMeHe-
h h h  TBepaocTH a®Taaeil b  npopecce aöpa'iHBKOli oöpaöoTKH. — 
«Tp yau  HHHTaBTonpoMa», 1971, Bbin. 1.
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0 k  8  12 MKM

HeKpyz/iocmb

P h c . I.  nojiHroHu pacnpeaeaeHHft HeKpyrao­
cTH KopeHHbix u ieeK  Ko.'ie ii'iarT .ix iia.’ioB  aBH- 
ra T e jin  M eM 3-968 nocae npeaßapHTeabHoro 
(cn aou iH an  j ih h h h ) ,  oKoHuaTeJibHoro uuiHtlio- 
BBHHH (UITpHXOBüH JIHHIIH) H CynepijlHHHIUH- 

pOBaHHH (UlTpHXnyHKTHpHBH JIHHHH)

0,3

V 2

0,1

4  8  12 M KM

HenpaMDJiUHeÜHOcmb

Phc. 2. r io J in r o H b i p a c n p e a e j ie H H ft  H enpHM OJiHHeflHO- 
CTH K o p e H H b ix  U ie e K  K O JieH H aTbix B a jio B  H B H raT e jiH  
M eM 3-968 nocae n p e a B a p H T e a b H o ro ,  oKOHiaTeabHoro
UiaHlJlOBüHHH H Cynep iJlH H H inH pO BaH H H  (0Ö 03H a qeH H H

Te m e , h t o  Hla p h c . 1)

A
- X  \ / N V M

T ~\ /\J i \ \
4 8

KoHyeooöpoLSHoemb

12 MKM

Phc. 3. I IojiHroHbi pacn peae jieH H ft KOHycoo6pa3- 
HOCTH KopeHHbix U ieeK KOJieHqaTblX B3JIOB ABHra- 
TejiH M eM 3-968 n o c^ e  npe^ßapH TeJibH oro, o k o h -  
H aieJ ibH oro uijiH4)OBaHHH h cynep4>HHHUiHpoBaHHH 

(o6o3HaHeHHH Te * e ,  m o  na phc. I)Вологодская областная универсальная  научная библиотека 
www.booksite.ru
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P h c . 4. rioJiHroHbr pacnpeu ejieH H fi m epoxoBaToCTH  
noßepxH ocTH  KopcH iih ix m e e x  KOJieHqaTbix BaJioB 
AB H raTejia  M eM 3 -9 6 8  n o ca e  O KO iw aTeabH oro 
uijiHitioBaHHH h cynep<|)HHHiiiHpoBaHHn (o6o3H aae- 

HHH Te  JKe, HTO Ha PHC. I )

CTByiOT cp e jiH eK B an paTH H iib ie  OTKaoHeHHH a  h aoB epH Teub H b ie  hh- 
re p B a a b i. YHHTbiBaB, h to  99% 3HaneHHft p a ccM a T p n B a eM o ro  p a c ­
n p eaeaeH H H  H a x o a n T c n  b n p e a e a a x  6o , t o ,  H anpH M ep, ä jih  p a c ­
n p eaeaeH H H  H eK p yra o cT H  n o c a e  cynep^H H H U inpoB aH H H  n oaynH M  
6 0 = 6 - 1 , 1 = 6 , 6 ,  T o r a a  KaK  MaKCHMaabHO a on yc T H M a n  HeunaHH- 
apHHHOCTb COCTaBÄHeT 5 MKM. O n ep H p yH  yKa33HHbIM H UH(})paMH, 
H e T p y a n o  p accq H T a T b  n p o u e iiT  ö p a n a .

yM eH bineH H H  n p ou eH T a  6p a K a  m o jk h o  aocTH TH yT b  aßyM H  ny- 
th m h : noBbim eH H eM  t o h h o c t h  o ö p a ö o T K H  a e T a a n  Ha n p ea u ie cT B y - 
lo iu e ft  on ep au H H  nan yB eanneH H eM  t o h h o c th  h CTaönabHOCTH ca- 
m oh onep au H H .

T  a 6 ji H 'u 'a  1
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HeKpyrJiocTb b m km  n oe jie  onepauHH:
6,0 3 ,3 1,21 5 ,4npeflBapHTeJibHoro uiJiHtfioBaHHfl . . . .

OKOH<mejibHoro u iJiiKpOBaHHfl................. 1 ,7 1,34 0,49 2 ,9
cynepdiHHHUiHpoBaHHH .............................. 1,15 1,1 0,40 1 ,4

K o H y c o o 6pa3H O db  b mkm n oe jie  on epa - 
uhh:

npeaBapHTejibHoro uiJiHcj)OBaHHfl . . . . 6,6 3, 4 1,25 0,8
OKOHqaTejibHoro iiu iH tp oB aH H fl............. 1,5 1 ,4 0,51 0
cynep(pHHHUiHpOBaHHa ............................. 1,6 1,5 0,55 11,0

HenpBMO^HHeftHOCTb b mkm  n oc^e  on epa ­
uHH:
npeaBapHTeabHoro uiAH^OBaHHfl . . . . 5, 8 4, 0 1,46 4 ,6
OKOH^aTeJlbHOrO U I^H ^O B aH H H ............. 0,8 0,8 0,29 9 ,4
cyn  ep $  h h huihpob  a n H H ................................. 1,2 1,35 0,49 7 ,5

UiepoxoBaTOCTb b KoaoBbix emiHHuax n oc- 
onepauHH:

OKOHHaTejIbHOrO UIJlH (})OBaHHfl................. 5 ,0 1,3 1,83 3 ,7
cynep<J>HHFUiHpoBaHHji................................. 12,1 0,94 0,42 3,7

36

KJiacc K oa oB oe K jiacc KoAOBoe
UiepoxoBaTOCTH o6o3HaqeHHe UlepOXOBaTOCTH o6o3HaueHHe

4 7a 10 9a
5 76 11 96
6 7 b 12 9b
/ 8a 13 10a
8 86 14 106
9 8b 15 10b

HeHHH ([jop.Mbi, öyaeT paßeH 0,5 a an  pacneTa neKpyraocTH, 0,3 — 
K0HyC00Öpa3H0CTH H 0,2 —  HenpHMOaHHeH'HOCTH.

M t o ö m  oöecnenHTb 6e3ae(j>eKTHoe npoH3BoacTBo, KeoöxoaHM o, 
HTOÖbl

& O^KnKn  5 MKM, (2)

D binoaH H M  p a cn eT  H eo öx o a H M o ft  CTaönabHOCTH n p o u e c c a  c y -  
nepiJiHHHuiHpoBaHHH, h c x o ä h  H3 3 a a a H H o ro  a o n y c K a  Ha HeuuaHH- 
apnuHOCTb 5 m k m . B K an ecTB e aKCHOMbi npHM eM , h t o  b  ö a a a H c e  
O TKaoneiiH H , xap aK T ep n 3 y io iu H X  HeuHaHHapHHHOCTb a e T a a e ft  n o c a e  
cyneptfiH H H inH poBaH H H , 50% cocT aB A H ioT  OTKaoHeHHH n o  K p y ra o -  
CTH, 30% OT KOHyCOOÖpa3HOCTH H 20% OT npHMOaHHeHHOCTH. 3 t o  
a o n y m e n u e  caea a H O  Ha o c h o b h h h h  H3MepeHHft aocTaTO H H o ö o a b -  
rn o ro  K oau u ecT B a  a e T a a e ft  h oö iH C H neT C H  TeM , h t o  b  c a y n a e  o k o h - 
n a T e a b H o ro  m an ijioB aH H H  n pn  npaBH abH oft H acT p o ftn e  CTaHKa o t - 
KaOHeHHH n o  KOHyCOOÖpa3HOCTH H HenpHMOUHHeÜHOCTH M aabl H, 
h t o  o n eu b  Ba>KHo, yn p a B a n eM b i; BeaHHHHa H e K p y ra o c iH , 3 3 b h c h - 
m a n  OT JKeCTKOCTH CTaHKa, peJKHMOB H MHOTHX a p y rH X  4>aKTOpOB, 
b  y caoB H H x  M a c c o B o ro  n poH 3 B oacTB a  npHHunnHaabHO ö o a b iu e  Be- 
auHHH H en pH M oaH H eftnocT ii h  KOH ycooöpa3H O CTH , KO Topbie n pn  cy -  
nep(J)HHHUIHpOBaHHH OCTaiOTCH Öe3 H3MeHeHHH-

H a  OCHOBaHHH npHHHTOÖ aKCHOMbi K03(j)(|)HUHeHT nepeKpbiTH H  
Kn,  yHHTbiBaioiuHH HaaHHHe b H 3M epaeM oft o ö a a c ™  n p on n x  o T K a o -

T a ß j i H i t a  2

ra e  A 3 = 0 ,9  —  K03(f)(jjHUHeHT 3 anaca t o h h o c th .
H 3  ycaoBHft (jiopM yabi (2 )  caeayeT , h to  a a a  pacnpeaeaenn ft He- 

KpyraocTH  c r^ 0 ,3 7 5 , KOHycooöpa3HOCTH o s j ; 0,225 mkm, HenpaMO- 
aHHeftHOCTH er 0,15 mkm.

OneBHÄHO (T a öa . 1 ),  h to  cro a b  Maabie 3HaneHHH a oÖecneHHTb 
b MaccoBOM npoH3BoacTBe Ha cyiuecTByiom eM  cynepijiHHHUiHOM 
oöopyaoBaHHH He npeacTaB aaeTca  b o3 m o jk h h m . nosTO M y, HecMO- 
Tpa Ha aocTaTOHHO BbicoKyio TOHHOCTb aeTaaeft, on p eaeaaeM yio  
cpeaHHM apHiJrMeTHHecKHM »HaneHHeM oTKaoHeHHft, pa3Öpoc s th x  
3HaneHHft, h, caeaoBaTeabHO, HecTaöuabHOCTb npouecca  npHBoauT 
k  HeoöxoaHMocTH yayHiueHHa KauecTBa oöpaöoTKH  Ha on epau n ax  
npeaBapHTeabHoro h OKOHnaTeabHoro iuaHijioBaHHH.

npHBeaeHHbie Bbirne pacueTM ocHOBaHbi Ha noaHHHeHHH pac- 
CMaTpHBaeMbix noauroHOB 3aKOHy HopMaabHoro pacnpeaeaeHHH, o 
neM CBHaeTeabCTByioT BeaHHHHbi n, KOTopue He npeBbiuiaioT 11%.

PaccMOTpHM TpeÖOBaHHH k  aeTaan  n ocae  OKOHnaTeabHoro u ian- 
(Jiobhhhh. r iocK oabK y, KaK y jK e  öb iao yKa3aHO Bbime, cynep<})HHH- 
uiHpoßaHHe He b h o c i i t  cyiuecTBeHHbix H3MeHeHHft b KOHycooöpa3- 
HOCTb h npaMoaHHeÜHOCTb oöpaöaTbißaeM oft noßepxHocTH, t o  ao- 
nycKaeMbift pa3Öpoc a a a  s t h x  saeMeHTOB nocae OKOHnaTeabHoro 
inaniJioBaHHa on p ea ea aeT ca  cpeaHeKBaapaTHHHbiMH 3HaneHHaMH er, 
noayneHHbiMH äjih  cynepijiHHHiuHpoBaHHH, a aonycnaeM bie epea- 
HHe BeaHHHHbi OTKaOHeHHÖ C yneTOM K03(j)<|>HUHeHTa K n  paBHbl Co­
oTBeTCTBeHHO 1,5 h  1 mkm. OÖecneHHTb CToab M aaw e BeaHHHHbi 
MOJKHO 3a CHeT npaBHUbHOft HaCTpoftKH CTaHKa H aBTOMaTHHeCKOft 
npaBKH Kpyra  aaMa3HUM HHCTpyMeHTOM. ynHTbiBaa, h to  npn cy- 
nepijlHHHUIHpOBaHHH, OCOÖeHHO C KHHeMaTHHeCKHM 3aMHKa'HHeM CH­
CTeMbl öp ycoK  —  H3aeaHe, HeKpyraocTb yMeHbiuaeTca npHMepno 
Ha 5 0 % , aonycK aeM aa  H eKpyraocTb n ocae  OKOHnaTeabHoro iuan- 
(j)OBaHHa cocTaBHT 1 ,5 X 2 ,5 ^ 3 ,7 5  mkm. n p n  3 to m  aon ycK  Ha He- 
UHaHHUpHHHOCTb paßeH 1,5 M KM +1 M K M +3,75 MKM ^ 6 ,2 5  MKM.

PaccMOTpHM H3MeHeHHe mepoxoBaToCTH iueeK n ocae  maH<}>OBa- 
hhh  h cynep<j)HHHiUHpoBaHHH (Taöa . 1 ). F locae  uiaH(|)OBaHHa Kaacc 
uiepoxoBaTOCTH noßepxHocTH uieeK K oaeöaeTca  o t  V  7a a o  V  8a, 
cpeaHHft Kaacc uiepoxoBaTOCTH paBeH V  7ö, n ocae  cynep<}>HHHuiH- 
poBaHHa o ö iu h ü  p aaöpoc 3HaneHHfi uiepoxoBaTOCTH OTMenaeTca b 
n p ea ea ax  V  9a— V  10Ö h cpeaHHft Kaacc uiepoxoBaTOCTH paßeH 
V  9b, t .  e. yMeHbiueHHe uiepoxoBaTOCTH npoH3ouiao ö o a ee  neM 
Ha UBa Kaacca. O aH ano noayneHHaa b pe3yabTaTe cynepiJiHHHUiH- 
poBaHHa uiepoxoBaTOCTb uieeK He yaoßaeTB opaeT  TpeöoBaHHio 
nepTejKa (V  10a— V  10Ö) KaK no aöcoaiOTHoft BeaaHHHe, TaK h 
no pa3Öpocy. OpaKTHKa npHMeHenHa cyneptjjHHHUiHpoBaHHH no- 
Ka3aaa, h to  b ycaoBHHx M accoBoro npoH3BoacTBa o h o  no3BoaaeT 
CTaönabHO yMeHbiuaTb uiepoxoBaTOCTb noßepxHocTH He öoa ee  neM 
Ha noaTopa-ABa Kaacca. ilosTO M y HeoöxoanM O OKOHHaTeabHoe 
UlaH<})OBaHHe BblnoaHHTb TaKHM OÖpa30M, HTOÖbl HHJKHeft rpaHH- 
ueft noaynaeM oft n ocae  Hero uiepoxoBaTOCTH öbia öbi Kaacc V  8a, 
h o , ynHTbiBaa yBeanneHHe pa3Öpoca 3HaneHHft uiepoxoBaTOCTH no- 
BepxHOCTH n ocae  cynepiJrHHHUiHpoBaHHa Ha o ä h h  pa3paa , H eoöxo- 
ÄHMO 3Ty HHJKHKJKJ TpaHHUy CMeCTHTb Ha OÄHH pa3paa  BnpaBO, a o  
Kaacca V  86. OneBHÄHO, h to  aocTHJKeHHe CToab M aaoro  3iiaHe- 
HHH UiepoxoBaTOCTH nOBepXHOCTH npH UiaH(J)OBaHHH, H enocpea­
cTBeHHo nocae TOKapHoft oöpaöoTKH , BecbMa 3aTpyaHHTeabHO.

yMeHbUieHHH UiepoxoBaTOCTH noBepxHOCTH MOJKHO aOCTHHb BBe- 
aeHHeM aonoaHHTeabHoft onepauHH uiuh4>ob3hhh  h ah  KaaHÖpoBa- 
hhh , a n ö o  onepauHH noanpoBaHHa n ocae cyneptjjHHHiunpoBaHHH, a 
b pn ae caynaeB  b 3aBHCHMOCTH o t  KOHKpeTHbix ycaoBHft o ö p a ö o T ­
KH h  TpeöoBaHHft h KanecTBy npoayKUHH —  h t o t o  h a p y ro ro .

P e 3 y a b T a T b i n p oß ea eH H o ft paÖOTbl noKa3biBaiO T, h to  a a a  ä o c th -  
JKeHHH HeUHaHHapHHHOCTH 5 MKM H UlepOXOBaTOCTH nOBepXHOCTH 
a e T a a n  V  9— V  10 n o c a e  O KO H naTeabH oro  inaH(})OBaHHH H e K p y r­
a o c T b  a e T a a n  He a o a jK H a  n peB b iu iaTb  3,75 mkm, KO H ycooöpa3H O CTb
1,5 MKM, HenpHMOaHHeHHOCTb 1 MKM, a U iepoxoB aTO C Tb nOBepXHO- 
c t h  —  H axou H T b ca  b n p e a e a a x  V  8a— V  9a.

n o c a e  cyiiep<})HHHiUHpoBaHHH KO H ycooöpa3H O CTb h H en paM oaH - 
HeftHOCTb a oa jK H b i ocTaTbCH öe3  H3MeHeHHH, M aKCH M aabH aa H e­
K p y ra o c T b  —  yMeHbUIHTbCH aO  2,5 MKM, a U iepoxoB aTO C Tb n o B e p x ­
HOCTH —  yßenHHHTbCH Ha n o a T o p a -A ß a  K a a cca . n p n  s to m  n p o ­
uecc cynep (})H H H niH poBaH H H  a o a jK e H  ö u T b  n ocT p oe H  tb k h m  o ö p a -  
30M, HTOÖbl cpeuH eKBaupaTH H H bie OTKaoHeHHH 3HaHeHHÖ H eu p y r-  
aocT H , KOHycooöpa3H O CTH , HenpHMoanHeftHOCTH He npeB b iu ian u  
cooTBeTCTBeHHO 0,375; 0,225 h  0,15 mkm.

B b inoaH eH H e yK a3 aH H H x  peK O M eH aauu ft HBaneTCH H eo öx o aH M o ft 
n p e a n o c b ia K o ft  a a n  rapaH TH p O B aH H oro  B b inycna  öe.3ae(j)eK TH oft 
npoayK U H H , a npHMeHeHHe npeanojKeHHoft M e T o a n ra  p a cn eT a  n o- 
3 B oan T  o n p e a e a H T b  TpeÖOBaHHH, n p ea iH B a H eM b ie  k  KaJKaoft o n e ­
pauHH b T exH oao rH H ecK o ft u enoH K e n pn  o ö p a ö o T K e  a p y r n x  a e T a -  
a e ft , c  apyrH M H  TpeöoßaH H H M H  no t o h h o c t h  h  u iepoxoB aTO C TH  n o- 
BepXHOCTH.Вологодская областная универсальная  научная библиотека 
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3J1EKTPOMOEMJ1M 3A PYEE>KOM

T O n j l H B H b l H  KpH3HC, OXBaTHBIIIHH 
CTpaHbi KanHTajiHCTHBecKoro MHpa, 

bähhct Ha HanpaBJieHHe pa3BHthh aBTOMO- 
ÖHÄbHOft TeXHHKH, 3BOÄIOI1HIO THnaiKa aB­
TOMOÖHÄeft h hx ÄBHraTeÄeö. MeponpnHTHH 
aBTOMOÖHÄbHblX (j)HpM HanpaBÄeHbi Ha 
yMeHbineHHe pa cxoÄ a  ÄeijiHiiHTHoro h äo- 
p o ro ro  TonÄHBa, npeiKÄe Bcero 3a cner 
yÄyHmeHHH tohähbhoh skohomhhhocth an- 
TOMOÖHJieft M accoBoro npoH3BOÄCT®a. H a - 
ÖÄiOÄaeTCH TaKJKe TeHÄeHpHH k n ep exoÄ y
Ha npOH3BOÄCTBO 3K0H0MHHHbIX ÄerKOBblX 
aBTOMOÖHÄeft M aÄoro Beca c ÄBHraTeÄHMH 
MeHbmero p a öon ero  o ö ie M a  h MeHbmeft 
moihhocth no cpaBHeHHio c pacnpocTpa- 
HeHHblMH B HaCTOSimee BpeMH aBTOMOÖHÄH- 
mh cpeÄH ero h Ä o p o ro ro  kähccob. Ääh 
CIIIA , HanpnMep, xapaKTepeH  MaccoBbift 
BbinyCK OCOÖO 3K0H0MHHHbIX M aÄOÄHTpa*- 
HblX paHee He H3rOTOBÄHBUIHXCH B CTpaHe 
aBTOMOÖHÄeft «ühhto» h «B e r a » .  I lo  sthm 
}Ke npHHHHaM BblHyXKÄeHHOÖ 3K0H0MHH TO- 
nÄHBa OTMenaeTCH CHHineHHe moihhocth 
ÄBKraTeneft y MOfleneft ÄO pornx 3btomoöh- 
Äeft 1975 r., BbinycKaeM ux b CIIIA . KpoM e 
Toro , bboähtch orpaHHneHHe CKopocTeft 
ÄBH*eHHH HopoHCHoro TpaHcnopTa.

B  BeÄyiHHx KanHTaÄHCTHHecKHx CTpa- 
Hax —  CIIIA , JInoHHH, Ahtähh, OPT b 
ÖOÄbIHHX MaCHITaÖaX H CO 3HaHHTeÄbHbIMH 
KanHTaÄOBÄOJKeHHHMH BenyTCH SKCnepH- 
MeHTaÄbHbie h HayiHO-HCCÄeÄOBaTeÄbCKHe 
paöoTbi no H3biCKaHHio h pa3paöoTKe HO- 
Bbix HCTOHHHKOB SHepTHH H IIOBblX CHÄO- 
bmx arperaTOB, cnocoöHbix 3aMeHHTb co- 
BpeMeHHbie ÄBHraTeÄH BHyTpeHHero cropa- 
hhh, paöoTaioiHHe Ha jkhäkom TonÄHBe. 
Oäh3ko nepcneKTHBHbift ÄBHraTeÄb Crap- 
ÄHHra, yCTaHOBKH C TOnÄHBHbIMH 3ÄeMeHT3- 
mh, ra30TypÖHHHbie h napoBbie ÄBHraTeÄH 
ääh ÄerKOBbix aBTOMOÖHÄeft hbähiotch b 
HacTOHinee BpeMH npoÖÄeMHbiMH, ohh H3y- 
naiOTCH h coBepmeHCTByiOTCH, ho npnroÄ- 
HOCTb HX ÄÄH HIHpOKOrO npHMeHeHHH Ha 
aBTOMOÖHÄbHOM TpaHcnopTe noKa'He BnoÄ- 
He »cHa. 3tot Bonpoc öyper perneH He pa­
Hee 1980 r.

AHaÄH3HpyH CpaBHHTeÄbHbie TexHHnecKHe 
H SKOHOMHHeCKHe nOKa3aTeÄH pa3ÄHHHbIX 
bhäob aBTOTpaHcnopTa, ocoöeHHO nepcneK­
THBHbix, HeOÖXOÄHMO yHHTblßaTb CTeneHb 
hx TOKcnnecKoro ÄeftcTBHH Ha OKpyjKaro- 
myio cpeÄy, oxpaHa KOTopoft c ia n a  oÖH3a- 
TeÄbHbiM TpeöoBaHHeM ääh coBpeMeHHoro 
ÄopoiKHoro TpaHcnopTa.

CpeÄH HOBHX BHÄOB TpaHcnopTHbix ycTa- 
hobok, npeÄHa3HaHaeMbix ääh 3aMeHbi aß- 
TOMOÖHÄeft c ÄBnraTeÄeM BHyTpeHHero cro- 
paHHH, ocoöoe MeCTO 33HHMaiOT SÄeKTpOMO- 
ÖHÄH, T. e. 3BT0M0ÖHÄH, y KOTOpblX ÄÄH 
npHBOÄa BeÄymHx KOÄec HcnoÄb3yeTCH 
SÄeKTpHnecKaH aHepran, noÄVHaeMan ot 
aKKyMyÄHTopHoft öaTapen.

AKKyMyÄHTOpHbie 3BTOMOÖHÄH nOHBH- 
ÄHCb B TO }Ke BpeMH, HTO H aBTOMOÖHÄH C 
KapöiopaTopHUMH ÄBHraTeÄHMH. B HanaÄe 
HbiHeuiHero BeKa b BepÄHHe yxe paöoTa- 
ÄO HeCKOÄbKO TblCHH 3ÄeKTp0M0ÖHÄeft-TaK- 
ch. Ahtähh HMeeT HHHÖOÄbniHft napx 3ÄeK- 
TpoMoöHÄefi: b cepeÄHHe 60-x toäob ero 
HHCÄeHHOCTb npeBbimaÄa 30 Tbic. iut., npe- 
HMymecTBeHHO c Ky30B0M (JiyproH rpy30- 
noÄTieMHocTbio 0,75— 1,5 t, npHMeHHeMbix 
ääh ToproBbix h noHTOBbix nepeB030K.

Ä o  nocÄeÄHero BpeMeHH ä o ä h  saeKTpo- 
MoöHÄeft b oöm eM  n a p xe  aBTOMOÖHÄeft 
CUIA h CTpaH 3anaÄH oft Eßponbi öbiÄa He- 
3HaiHTeÄbHOH. ÜMeH CpaBHHTeÄbHO MaÄblft 
3anac sHeprHH b aKKyM yÄHTopax, SÄeKTpo- 
MOÖHÄH He MOTÄH K0HKypHp0B3Tb C COBpe- 
MeHHbiMH aBTOMOÖHÄHMH n o  3anacy x o ä s , 
CKOpOCTHM ÄBHlKeHHH H OTHOIHeilHK) nOÄe3- 
Hoft rpy3onoÄT>eMHOCTH k  noÄHOMy Becy 
3BT0M0ÖHÄH. O ä H8KO SÄeKTpOMOÖHÄH OÖ- 
ÄBÄaiOT pHÄOM ÄOCTOHHCTB, B TOM HHCÄe 
öecmyMHOH paöoToft, npaKTHnecKH öe3 t o k - 
CHHHblX BblÖpOCOB B OKpyiKaiOinyiO CpeÄy.

3apHÄKa aKKyMyÄHTOpHbix öaTapeft 3jieK-
TpOMOÖHÄeft ÖyAeT BbinOÄHHTbCH B OCHOB- 
hom  b HOHHoe BpeMH b rap am ax . I lpH  Ha- 
äh h h h  b ropOÄe öoÄ b in oro  napxa  saeKTpo- 
MoÖHÄeft noTpeöyeTCH BBeÄeHHe ÄonoÄHH- 
TeÄbHbix 3HepreTHTiecKHX M omHoereft. I lo -  
CKOÄbKy KpynHbie aneKTpocTaHiiHH HOHbio 
paöoTaiOT c m 3äo h  Harpy3Koft h c HeBbico- 
KHM K. n. Ä-, TO ÄÄH BbipaBHHBaHHH CyTOH- 
Hoii Harpy3KH sn ep m io  öyÄ yT  om ycK aT b  b 
HOHHoe BpeMH no yÄemeBÄeHHOMy Tapntjiy.

Ü H orÄ a  BbiCKa3biBaioTCH onaceHHH, hto 
pocT Harpy3KH sÄeKTpocTaHm m  Ha 3apHÄ- 
Ky aKKyMyÄHTOpHbix öaTapeft yßeÄHHHT hh - 
TOKCHKailHIO OKp>>KaiOIII,eft CpeÄbl BblÖpO- 
C3MH 3ÄeKTpOCTaHIlHH. 0 ä H3K0 3H3HHTeÄb- 
ho Äerne h Äem eBÄe oöecnenHTb onncTKy 
aTMOc<}>epbi o t  npoÄyKTOB cropaHHH o äh o ii 
3ÄeKTpOCTaHIlHH, HeM OT TbICHH TOKCHHHblX 
aBTOMOÖHÄeft.

HeÄOCTaTKOM SÄeKTpOMOÖHÄH HBÄHeTCH 
MeHbuiHft 3anac xoÄ a  Ha o äh o ö  3apHÄi<e 
öaTapen  h HeoöxoÄHMOCTb orpaHHneHHH 
MaKCHMaÄbHOH CKOpOCTH ÄBHKCHHH, yBeÄH- 
neHHe KOTopoft pe3KO noBbimaeT pacxoÄ  
3ÄeKTp03HepTHH. B yCÄOBHHX TOpOÄCKOH 
SKcnÄyaTaiiHH (noHTa, po3HHHiiaH ToproB- 
ÄH, T3KCH, KOMMyH3ÄbHOe OÖCÄyjKHBaHHe 
h ÄP-) n p oöer  SÄeKTpoMoÖHÄeft 60—  
70 km  Ha OÄHoft 3apnÄKe aKKyMyÄHTopoß 
npn MaKCHMaÄbHoft cko po cth  He öoÄ ee  50—  
75 k m /h mojkho  npH3HaTb BnoÄHe ä o c t h -
TOHHblM, yHHTbIB3H B03MO>KHOCTb CMeHbl 
h äh  ÖHCTpoft Ä03apHÄKH öaTapen.

PaCCMOTpHM ÄaHHbie O CpaBHHTeÄbHOÖ 
CTOHMOCTH SKOIÄyaTailHH 3ÄeKTpOMOÖHÄeft 
H aBTOMOÖHÄeft C KapÖIOpaTOpIIblMH ÄBHra­
TeÄHMH paBHoft rpy3onoÄT>eMHocTH b aHa- 
ÄOTHHHblX yCÄOBHHX.

I l o  ÄaHHbiM KpynHoä HHKarcKoft KOMna- 
hhh  (C U J A ), sK cnayarapyrom eft saeKTpo- 
m o ö h äh  rpy3onoÄ'beMHocTbio 0,25— 0,5 t , 
CTOHMOCTb 3ÄeKTpo3HeprHH Ha 1 k m  n poöe- 
ra  npn pa cxoÄ e  sHeprHH 0,6— 1,2 k B h h ne- 
He 1 k B h 2— 3 ueHTa cocTaBÄHÄa 1,2—
3,6 IieHTa. CTOHMOCTb 3MOpTH3ailHH H Ha- 
KÄ3ÄHHX pacxoÄOB Ha 1 k m  n p oöera  paß- 
HHÄacb 0,6— 1,8 ueHTa. TaKHM oöpa30M , 
noÄHbift p acxoÄ  Ha sKcnnyaTaiiH io sjigk- 
tp o m o ö h ä h  Ha 1 k m  n p oöera  coct3b ä h ä  
1,8— 5,4 ueHTa. r ip n  aHaÄorHHHoft paöoT e 
rpy30Bbix aBTOMOÖHÄeft c KapöiopaTopHbiMH 
ÄBHraTeÄHMH, pacxoÄyiom H X 24— 30 ä  öeH- 
3HHa Ha 100 km  n p oöera , npn neue öeH3H- 
Ha 14 peHTOB 3a ä h t p  CTOHMOCTb roprone- 
ro  cocTaBÄHÄa 3,9— 4,5 neHTa Ha 1 k m  n p o ­
öera .

CÄeÄOBaTeÄbHO, npn neHax 1974 r. Ha
ÖeH3HH nOÄH3H CTOHMOCTb 3KCnÄyaTapHH 
3ÄeKTpOMOÖHÄH B CpeÄHeM 3H3HHTeÄbHO HH- 
* e  pacxoÄOB Ha öeH3HH, peHbi Ha k o t o - 
P bl ft ÄOBOÄbHO ÖbICTpO paCTyT.

ÄOHÄOHCK3H TpaHCIlOpTHaH (})HpM a ÜHp- 
co h  sKcnpecc Ä a ftp n  K o , ÄOCTaBÄHiomaH 
m o ä o k o  n oK ynaTeÄ H M  Ha äom , co oöm ae r , 
h to  npn eaceHeÄeÄbHOM n p oöere  480 km

CTOHMOCTb SKCnÄyaTaHHH aBTOMOÖHÄH C ÄH-

PHC. 1. ÄByXMeCTHblft aHrjIHÜCKHÜ SJieKTpoMOÖHJIb 
«SH tpHJiÄ» rp y so n o A b e M H O C T b io  9.7b t

P hc. 2. I Ieöo.iLuiHC rpy3oßbie BJieKTpoMoÖHÄH

P hc. 3. AHrjIHÜCKHÜ sjieKTpoßyc «CaflJieHT Pn nep »Вологодская областная универсальная  научная библиотека 
www.booksite.ru
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P h c . 5. M exaiiH 3H poB aH H oe ycTpoftcTBO ä j ih  ÖbicTpofi 3aMeHbi aKKyM yjiHTopHofl öaTapeH  ajieKT-
po6yca

P h c . 6. 3.:iCKrpo6yc c KoM tfiniHpcm am ioft ycTaHOBKofl:
1 —  flBHraTejib BHyTpeHHero cropaHHH c reHepaTopoM ToKa; 2 —  b c h t h j i h t o p  oxaaxtACHHH ä b h -  
ra tb .ih ; 3 — TsroBbifi BjieKTpoÄBHraTeJih c TpaHCMHccHeft; 4 —  yqacroK  BbicoKoro Kan')H/KCHMS(; 
5 — naTb CBHHuoBbix aKKyMyjiaTopHHx SaTapen; 6 —  CHCTBMa BJieKTpoHHoro ynpaBjieHHH; 7 —

BeHTHJISTOp flJIH OXJlBHCACHHfl aKKyMyBHTOpHblX ÖaTapefi; 8 — B03AyiIIHblfl KOMnpeCCOP

3e;ieM cocTaßjiHJia 13 ueHTOB Ha 1 km, hjih 
63 a o a a . b Heaeaio. ripn Hcnoab30BaHHH 
SJieKTpOMOÖIMH paCXOÄ CHH3HJICH RO 7 peH- 
to b  Ha 1 km, hjih a o  33,7 a o a a . b Heaeaio. 

Q O  cpnpMa yKa3bißaeT, h to  rapaHTHÜHbift cpoK 
3MopTH3auHH aKKyMyjiHTopHbix öaTapeü

3jieKTpoMo6iiJia cocTaBjiaeT neibipe roaa, 
cpeÄHHH MBTKpeMOHTHbiH npooer sjieKTpo- 
m oöh jih  —  3 roaa 4 Mecsma, o ö iith h  cpoK 
cayx< 6 b i ajieKTpoM OÖHJieft npH ycaoBHH npo- 
BeÄeHHH njiaHOBoro peMOHTa KajKawe Tpn- 
qeTbipe roaa —  20— 25 aeT.

H a iiß oa ee  cepbe3HbiM apryMeHTOM npo- 
THB UIHpOKOrO BHeapeHHH SJieKTpOMOÖHJieft 
HBAHeTCH CCblAKa Ha TO, HTO npOMblUJJieH- 
HocTbio He H3roTOBjiHK)Tca iie a o p o n ie  aer- 
KHe aKKyMyjiHTopHbie ßaTapen, oöa a aa io - 
m ne jiyauiHMH noKa3aTeanMH no SHeproeM- 
k octh , aeM npHMeHaeMbie b H acToam ee Bpe- 
M » CBHHUOBO-KHCAOTHbie aKKyMyjIHTOpW.

B ropOÄCKHX yCJIOBHHX npH CpaBHHTeab- 
ho MajioM noTpeöHOM 3anace x o a a  h orpa-
HHHeHHOH CKOpOCTH ÄBHJKCHHH 3JieKTp0M0- 
ÖHJIH CO CBHHHOBbIM aKKyMyAHTOpOM OÖe- 
cneaHBajiH ycneuiHyio p a öoT y  h peHTaßeab- 
ny io  3KcnjiyaTaaHK), H axoan u inpoK oe npii- 
MeHenHe. B  aaabHeftmeM npn co 3aaHHH ho- 
Bbix, oöa aaa iom H x ß oaee  bbicokhmh noKa- 
33Tejl5IMH aKKyMyjIHTOpOB 3<j)<|>eKTHBH0CTb 
SKCnjiyaTauHH sJieKTpoMOÖHJieft noaHHMeT- 
ca Ha ö o jie e  BbicoKyio ctyneH b no 3anacy 
XOÄa, CKOpOCTH ÄBHJKeHHH h rpy3onoa"beM- 
HOCTH.

H a  coßpeMeHHbie saeKTpoM oßnaH y c ra - 
HaBJiHBaiOT sjieKTpoÄBHraTejiH nocTOHHHoro 
TOKa c nocaeaoBaTeabHbiM  B03ßy>KaeHHeM. 
O hh HaÄe>KHbi b oöpameHHH, HMeioT 6 oab- 
1UOH nyCKOBOH MOMeHT. Hx KpyTHUIHH MO- 
MeHT BoapacTaeT c yMeHbuieHHeM nncaa 
oöopoTOB, CHCTeMa peryjiHpoBaHHH a o cra - 
TOHHO npOCTa, OÄHaKO Bec aOBOabHO 3H3HH- 
Teaen (cm. T a ß a n n y ).

riepCneKTHBHblMH ÄJIH SJieKTpOMOÖHAeÖ 
CHHTaioT sjieKTpoÄBHraTeAH nepeMeHHoro 
TOKa, OCHOBHbIM ÄOCTOHHCTBOM KOTOpblX 
HBJiaeTCH 6o jiee  jierKHÖ Bec.

CpeÄH sjieKTpoM oßHjieö Hanßoaee pac- 
npocTpaHeHU a ß yx - h TpexM ecTHue 
(pHC. 1 ). Hx HCnOJIb3yK)T RJIH paßOTbl B 
ueHTpajibHoft nacTH rop o aoß , ra e  HHTeH- 
CHBHocTb aBHH<eHHH TpaHcnopTa BbICOKa, a 
HHTOKCHKanHH B 03ayxa o c o 6eHHo onacHa. 
THnHHHHMH HBasioTCH rpy30Bbie aaeKTpo- 
MoßnaH Maaoft rpy3onoaT>eMHOCTH, oßcay- 
ÄHBaiom He noaTy (pnc. 2, a), h oaHOMeci- 
Hbift saeKTpoM oßnab (pnc. 2 ,6) c  coaHen- 
hoh öaTapeeft, cm oh thpob3hhoh  Ha Kpbirne. 
n o a  aeftcTBHeM aHeBHoro CBeTa ßaTapeH 
ocym ecTBaHeT aonoaHHTeabHyio 3apaaKy 
aKKyM yaaTopoB.

Y cn em n oe  Hcnoab30BaHHe aerKOBbix h 
rpy30Bbix saeKTpoMOÖHaeö cnocoöcTBOBa- 
a o  co3aaHHio saeKTpoßycoB  a an  pa6oTU  b 
ro p o a a x  Ha k o p o tk h x  M apm pyTax c  noa- 
3apaaKoft aKKyMyaHTopHbix ßaTapeft Ha ko- 
HenHbix nyHKTax. noKa3aHHbift Ha pnc. 3 
Heßoabmoft aHraHHCKHH saeK Tpoßyc «C a fl-  
aeHT P n a e p »  sK cn a ya ra p yeT ca  b nacbi 
«nH K », K oraa  aBHJKeHHe TpaHcnopTa oco- 
öeHHO HHTeHCHBHO. 3 a n a c  x o a a  saeK Tpoöy- 
ca 60 km Ha oaHoft 3apaaKe aKKyM yanTo-
POB.

B O P T  (JjHpMoii M A H  npn ynacraH  
(})HpM CnMeHC h Born co3aaH aaeKTpoßyc 
BeCOM 16 T, C npeaeabHOH BMeCTHMOCTbK) 
100 aeaoBeK (pnc. 4 ) ,  oöcayjKHBaiomHH 
peftcoBbift M apm pyT npoTHHceHHOCTbio 
40 km. 3 a n a c  x o a a  saeK Tp oöyca  Ha oaHoft 
3anpaBKe 50 km, cKopocTb a o  70 km/h. A k - 
KyM yaaTopHbie SaTapen pa3MemeHbi Ha 
npnuenHoft Teae>KKe, KOTopyro öbiCTpo o t -  
K a m a iO T  Ha kohchhom nyHKTe h 3aMeHH- 
io t  hoboh. EMKOCTb aKKyMyaHTopHoft 6 aTa- 
pen 365 A -h , HanpaxceHHe 360 B , Bec 6  t .

OnpMOH ÄaÜ M aep-BeH n  npn yaacTHH 
4>hpm Born h B apTa  pa3paßoTaH saeKTpo- 
6 yc  O E  302. B ec  e ro  cbhhhoboh aKKyMy- 
aHTopHOH 6 aTapen OKoao 4 t ,  HanpaHceHHe 
380 B. MexaHH3HpoßaHHoe ycTpoftcTBO 
(pnc. 5 ) no3BoaaeT 6 h c tp o  3aMeHHTb aK- 
KyMyajiTopHbiH 6a o k  Ha KOHeaHbix nyHK- 
r a x  M apm pyTa.

B  nocaeaHHe roab i c o 3aaHa KOHCTpyKUHH 

saeK Tpoßyca , CHaßacenHoro kom 6hhhpob3h- 

HOH SHepreTHHeCKOH yCTaHOBKOft (pnc. 6 ) .

ü pH B oa  ocymecTBaaeTCH o t  saeKTpoaBHra-
Вологодская областная универсальная  научная библиотека 
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ÄKKyMyjiflTopHaH ßaiapea MOUJHOCTb 
saeKTpo- 
ABHraTeasi 
nOCTOHHHO- 

ro TOKa 
B kBtAJIHHa .UlHpHHa BbICOTa T hh

Hanpa- 
HCCHHe 

B B

Em -
KOCTb

b A * i

Bec 
b kt

.KaHcaft* Haftxauy, flnoHHH 2995 1295 1430 725 2 200 65 60 CßHHUOBafl 60 150 195 5,3
»MyÖy* MHUyÖHCH, ÎnOHHfl 3650 1450 1420 1285 2 50 97 68 Hnkeab- 96 130 — 5,4

KaüMHeBaa
, T okho“ To JKe 2995 1295 1300 780 2 100 120 60 CBHHUOBaa 90 105 — 6,0
.T okho* HnccaH, ^noHH« 4330 1690 1960 2350 3 600 100 60 HHKeJIb- 100 317 697 12,0

UHHKOBa«
* Othc P500 Othc, CU1A 3500 1500 1800 1800 360 65 70 CBHHUOBafl 96 150 400 20,0

„KaÖan* AHraHfl 4000 1850 1830 2800 — 1100 40 45 T o  »ce 80 200 600 30,0
MoppHCOH - 2120 700 56 45 • 100 1500 585

~

TejiH, h o  SHeprHH nocTaBJiaeTCH h jih  o t  aK- 
K yM yjiH T op H b ix  6 a T a p e ft  —  b paftcmax, rae 

HHTOKCHKaiiHH B 0 3A yu iH oft c p e a b i H eaony- 

CTHMa, h jih  o t  r e H e p a T o p a , npH BO AH M oro 

Ä H 3ejieM , p a 6 o T a iom H M  Ha noeroH H H O M  mh- 

HHMajIbHO TOKCHHHOM peiK H M e,— B TeX  MeC-

Tax, rae He Tpeöyexca o6ecneiHBaTb noa- 
HOe HCKJHOHeHHe BpeÄHblX BblÖpOCOB B aT- 

Moc<j)epy. üpn  aaHHOM MeToae paßoTH 
yMeHbfflaiOTCH npOH3BOAHTeabHOCTb h Bec 

aKKyMyjiaTopHOH 6aTapeH, oanaKO pacmn- 

paeTca 3anac xoaa 3a cneT bo3m oikhoctü

paöoT H  saeKTpoMoÖHJia o t  ABHraTeaa 
BHyTpeHHero cropaHHa, KOTOpuft aepe3 o t -  
ÄejibHbiö reH eparop  M O *eT  ocym ecTB jiaTb 
noÄ 3apaaK y aKKyMyjiHTopHbix öaTapeft.

KaHAHflaibi TexH. Hayx r. M. CAMOJlb, 
B. n . KOMEYJIOB

Y A K  629.113.002.3

nOJIHMEPHblE MATEPMAJlbl B ABTOMOEMJ1ECTPOEHMM
( I l o  M a r e p u a A a M  e b ic r a e K U  « T Io A U M e p b i-7 4 » )

HA  B bIC TA B K E  « n o jiH M ep u -7 4 » , npo-  

xo A H B u ieö  b ceH Taßpe  1974 r. b M o c - 

KBe, HHOCTpaHHbiMH (J)HpMaMH 6 h a h  n p e a-  

CTaBJieHbi n o jiH M ep H u e  M aTepH aaw  pa3- 

jiH H H oro H a3HaaeHHa, o 6opyA O B aH H e ä a h  
npoH3BOÄCTBa h nepepa6oT K H  n a a cT M a cc , a 
TaKHce HOBeftuine npH Ö opbi ä a h  H cca e ao B a -  

HHH CBOÖCTB M aTepHBAOB.
O3H3K0MJieHHe C 3KCnOH3TaMH BMCTaBKH 

h  nocem eHHe aeKunft HHOCTpaHHbix cneiiH- 
ajIHCTOB n03B0AHAH BbiaBHTb TeHÄCHUHH B 
npoH3BOÄCTBe h npnMeHeHHH nojiHMepubix 
MaTepnaaoB, HOMeHKJiaTypy nporpeccHB- 
h h x  M aTepnaaoB, oöopyaoBaHHH, npn6o- 
poß.

A b to m  o 6h jibHaa npoMbiinaeHHOCTb h b - 
jia eTca  o ä h h m  H3 o c h o b h h x  noTpeÖHTeaeft 
cHHTeTHaecKHX MaTepHajiOB. Tax, b 1970 r. 
noTpeöjicuH e naacTM acc sto ö  OTpacabio co- 
CTaBHjio ( b t h c . t ) : b C IIIA  —  320, b 
«DPT —  100, b HnoHHH—  99, bo OpaH- 
UHH —  90, B ÄHIVIHH —  65, B UTajIHH —  
48.

Ha oäh h  aBTOMOÖHJib b C IIIA  b 1972 r. 
p a c x o A O B a a o c b  53 k t  n oaH M ep H b ix  M aTe- 
p n a a o B , b 1973 r. —  62,5 k t .  n p e a n o a a -  
raeTca , h to  b 1980 r. h x  p a c x o a  co c t3 b h t 
270— 350 kt.

noTpe6aeH H e naacTM acc aBTOMOÖHAbHoft 
npoMbiuijieHHOCTbio C IIIA  b 1972— 1973 rr. 
npeÄCTaBJieHO b Ta6aHue.

n o  ÄaHHbiM BeAym nx (JrapM CIIIA , bboa  
CTaHAapTa no 6e3onacHOCTH aBTOMOÖHJia h 
POCT TpeÖOBaHHH no CHHJKeHHIO T0KCH9H0- 
c t h  OTpa6oTaBuiHX ra30B Tpe6yioT yera- 
HOBKH AOnOJIHHTejIbHOTO OÖOpyAOBaHHH, 
hto BeaeT k  yBejiHaeHHio Beca aBTOMOÖH- 
jia. ToJibKO npHMeHeHHe nporpeccHBHbix 
MaTepHajiOB no3BOJiHT pernaTb la r a e  3aaa- 
HH COBpeMeHHOTO aBTOMOÖHJieCTpOeHHH, KaK 
cHHJKeHHe Beca, norjiouieHHe SHepran yaa- 
pa, 3ByKonorjiomeHHe, ynpomeHHe TexHO- 
JIOTHH npOH3BOÄCTBa H T. Ä-

B 6jiH5KafluiHe roau OJKH flaeTca yß e jiH - 
aeH H e c n p o c a  Ha aBTOMOöHJiH M a jio ro  KJiac- 
c a , ä j ih  K O Topbix  b o 3mojkho  H3T0T0BjieHHe 
KpbuibeB , KanoTO B , K pb im eK  ßarajKHHKOB h 
A B ep e ft  H3 H a a ö o jie e  TexH O JiornaH b ix  n a a -  
cTH aecK H x M aTepH ajiO B , H M eiom H x 3H aan- 
T e jib H y io  c b ip b e ß y io  6 a 3 y . ü o s T O M y  TeH neH -

UHH k yBeanaeHHio noTpe6aeHHH naacT­
Macc b aBTOMOÖnaecTpoeHHH b 1976— 
1977 rr. ocHOBaHbi Ha coBepmeHCTBOBaHHH 
cymecTByiomHX MaTepnaaoB.

B eB poneftcK H X  CTpaH ax, KaK  yK a3 b iB aeT  
H ayaHO-HccaeAOBaTejibCKHH ueH Tp 4>HPMbI 
B a fte p  ( $ P r ) ,  b 1955 r. Ha oah h  aBTOMO- 
ÖHJib c p e A H e ro  K a a c c a  p a cx o A O B a a o cb  
10 k t  n aa cT M a cc , a b 1974 r. ä o  40— 50 Kr. 
JXji k  aBTO M o6H aeft, B u n ycK ae M b ix  (JinpMa- 
mh H a Ö M a ep -B eH U  h BMB, H anpH M ep, p a c -  
x o ä  n a a cT M a cc  co cT a B a n eT  70— 80 k t  (6 e 3  
K a y n y K a ).  Y ra T b iB a H  TeH Aem iH H  pa3BHTHH 
KOHCTpyKUHH n ep eA H eft, 3aAH eü  h 6oko- 
bmx q a c T e ö  3btom o6hah , a TaKJKe noBbi- 
rneHHe TpeöoB aH H H  n o  6e3onacHOCTH k 
BH yTpeHHeft o T A ea K e , noB bim eH H e scTeTH ne- 
ckhx Tpe6oBaH H H  k H H Tep bepy aBTOMOÖH- 
aa, MOJKHO CHHTaTb, 9T0 KOAHieCTBO H aC- 
copTH M eH T npHM eHHeM bix n a a cT M a cc  B03- 
p a cT y T . M a c c o ß o e  H cnoab30BaH H e CHHTe- 
THHecKHX M a T ep n a a oB  npHBOAirr k p a u n o -  
H aan3aiiH H  npoH3BOACTBa h pe3KO M y n o - 
BblineHHIO npOH3BOAHTeabHOCTH.

H a n 6 o a e e  rnnpoKO b aBTO M O Ö naecTpoe- 
HHH CIIIA  H eB poneftcK H X  CTpaH npHMeHH- 
io tch  TaKH e TepM onaacTH H H bie M a T e p n a a u , 
KaK  noAH BH H H axaopH A , n oaH n p on H aeH , n o - 
aH aM H Abi, A B C -n a a cT H K H , a TaKHce neHO- 
n oa n yp eT aH b i pa3aH AH oft jk c c tk o c th . P a c -  
x o a  3 th x  M a T ep n a a oB  Ha oah h  aBTOMO- 
6 n a b  K o a e ß a e T c a  o t  2 a o  25 kt.

BunycKaeM HH ^npM oft Baftep ABC-naa- 
c th k  «H o B o a y p »  ö a a ro a a p a  jk c c tk o c th , 
BMCOKoft yaapHOft BH3KOCTH, XOpOIUHM 3C-

n^acTHqecKHe MaTepHaau

rioTpe
B Tb

u*
<Nh.05

öjieHne 
C. T

CONo>

AEC-naacTHKH.................................
nojm npoiiHJieH .................................
IleHonoaHypeTaHbi..........................
nBX-iw acTH KH ...................... ...
4>eHOJlbHbie lUiaCTHKH.......................
riOJlH9(pHpbJ CO CTeKAOBOaOKHOM
HaftaoH .............................................
riOJIHBTHaeH.....................................
r ip O M H e ............................................

59.2
77.2

104.5
109.0
25.0 
63,7 
13,6
20.5
49.5

68,2
95,4

136,3
122,7
27.2
72.7 
15,9
22.7
61.2

TeTHHeCKHM XapaKTepHCTHK3M H CTIOCOÖHO- 
cth  k  MeTaaaH3aAHH Hcnoab3yeTCH a a a  H3- 
roTOBaeHHH BemeBbix h iu h k o b , aacTH ase- 
peft, o6aHAOBKH 6ara>KHHKa, c toeK , HaKaa- 
AOK naHeaeft npnöopoB . B  aBTOMo6naax 
(JjHpM O H A T  h BMB npHMeHHiOTCH perneT- 
kh  paanaTopoB  c MeTaaaH3HpoßaHHoft pa- 
Moft H3 sT oro  M aTepaaaa.

B  H acToam ee BpeMH b O P T  K opnycw  h 
paMbl 3BAHHX (jlOHapeft aBTOMOÖHaeft H3ro- 
t o b a h io t  H3 ABC-naacTHKOB h MaKpoaoHa. 
H ah  yBeaHoeHHa 6e3onacHOCTH pyaeBbie 
Koaeca hmckjt KpecTOBHHbi, H3roTOBaeHHue 
H3 ABC-naacTHKOB h neHonaacTOB.

HTaabHHCKaa (jinpMa M o h tsa h c o h  h aMe- 
pnKaHCKaa MoHcaHTO BbinycKaroT pemeTKii 
paanaTopoB  H3 ca*enanoaH eH H b ix  
ABC-naacTHKOB 6e3 noKpHTHH h ah  c Me- 
TaAAHAeCKHM noKpbiTHeM, HaHeceHHMM 
raabBaHHnecKHM cnocoßoM .

«tnpM a X ö x c t  (<J>Pr) cnHTaeT, a to  Han- 
6oaee  nepcneKTHBHO H3roTOBaeHHe peme- 
t o k  paanaTopoB  H3 apMHpoßaHHoro CTeKao- 
BOAOKHOM flOAHSTHAeHa BbICOKoft nAOTHO- 
c th  Tnna «X o cT a a eH », o ö a a a a io iA e ro  Bbico- 
KHMH (|)H3HKO-MeXaHHAeCKHMH XapaKTepH- 
CTHK3MH H M0p030CT0ftK0CTbKI (AO — 50°C ) . 
nOAHSTHaeH HH3KOTO AaBACHHa STOft (})Hp- 
mh Hcnoab3yeTca A aa  H3roTOBaeHna 6eH30- 
ßaKOB o6i>eMOM a o  135 a.

CneunaaHCTbi (Jihpmh B A C O  (O P T )  
pa3pa6oTaan  noanaTHaeH BbicoKoft naoT- 
h oc th  «J ly n o a e H », KOTopuft T a K * e  yAOB- 
aeTBopaeT TpeöoßaHHaM, npea^BBaaeMbiM k 
MaTepnaaaM a a a  6eH3o6aKOB, o c o 6eHHO no 
yaeabH oft yaa p n o ft  b a sk oc th  npn hh3khx 
TeM nepaTypax. 3KCTpy3H0HH0-BHayBHbie 
arperaTbi (frnpM KaHTeKC h BaTTeHijieabA 
(O P T )  oöecnenHBaiOT BunycK 20— 25 6 a- 
kob cpeaHHx pasM epoB b aac.

noAHKap6oHaT THna MaKpoaoHa 4>npMbI 
Baftep ycneniHO npiiMeHaeTca B3aMeH xpo- 
MHpoBaHHoä cTaan aaa H3rOTOBAeHHa koa- 
naKOB 4>ap. 3 t o t  MaTepnaa npo3paaeH, 
TenaocToeK, xoporno nepepa6aTUBaeTca Me- 
toa o m  aHTba noA aaßaeHHeM. H3roTOBaeH- 
HHe H3 Hero aeTaan noKpbiBaiOTCH MeTaa- 
aom nyTeM BaKyyMHoft MeTaaaii3aiiHH. 3 t o  
no3BoaaeT HCKaioaHTb onepauHH noanpoßa- 
HHa, xpoMHpoßaHHa h nianiJioBaHHa h no- 
ayaHTb 3HaaHTeabHyio skohom hio MeTaaaa.Вологодская областная универсальная  научная библиотека 
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B 1971 r. 4>npMu CHJA h O P F  HaaaAH 

HsroTOBJieHHe KpyiiH oraöap iixH bix a exaae ft 
H3 CTeKJIOIIJiaCTHKOB MeTOÄOM KOMnpeCCH- 
OHHoro npeccoBaHHa. TaKHMH aexaaaM H 
HBJIHIOTCH, HanpHMep, yÄJIHHIITejIH KpblJIb- 
eB a a a  rpy3onacca>KHpcKHX aBxoMOÖHaeft, 
cTaHAapTHUH KanoT, CTa6HAH3axop none- 
pelHOH yCXOHHHBOCXH H ÄP- n o  co oöm e- 
HHK) aMepHKaHCKOH 4>HpMU OysHC-KapHHHr 
O a ö e p r jia c , Haaax xaKace BbinycK HapyjK- 
Hbix naHeaeft Ky30B0B H3 creKaonaacxH - 
k o b , npHMeHeHHs KOTopbix k  1977 r. yße- 
a h h h x c a  b 4 pa3a h a ocxn rH ex 380 t h c . t . 
ABTOMaTH3auHH TexHOJiorHH nepepaOoTKH 
CTeKJionjiacTHKOB no3BOJiHJia tpHPMe op ra - 
HH30B3Tb SKOHOMHaeCKH BbirOAHOe npOH3- 
b o ä c tb o  a exa ae ft  H3 sx h x  M axepnaaoB.

H 3  apM H poßaH H b ix  CTeKJioBOJioKHOM n o- 
jiH S ^ a p H b ix  c m o ji (™ n a  CXeKAOnaaCXHKa 
« J l e r y B a a »  c[)HpMbi B a ft e p ) H 3 ro x o B a a io x c a , 
H anpH M ep, 3aaH H e A ß e p n , K a p n a cb i K p e c e a  
H Kpb im H  aBXOMOÖHAH «® A IO A C X ap  2150». 
PIpOnH TaH H bie 3XHMH CMOAaMH M3TbI H3 
C TeK Jioßo jioK H a n pn  n p eccoß aH H H  HM eioT 
M a jiy io  y c a a n y ,  a x o  oaeH b  B a a u io  n pn  H 3ro- 
TOBJieHHH aBTOMOÖHJIbHblX a e x a a e f t .  Oco- 
ßeH H o nepcneKTH BH bi apM H poB au H bie cxeK - 
AOBOAOKHOM TepM OnjiaCTHHHble nOAH3C})H- 
p u ,  H3ÄejiHH H3 K O Topb ix— 3aaH H e h n e p e a -  
HHe naH ejiH  —  ö b ia n  ycxaH O B aeH M  Ha aB- 
t o m o 6 h j ih x  P IoH TH aK , I I Ie B p o j ie ,  K p a ftc a e p  
M o a e a e ft  1974 r.

Pa3BHTHe npoMbimjieHHOCTH cxeK aonaa- 
c th ko b  n aex  no ÄßyM HanpaBJieHHHM: npo- 
h3b o ä c t b o  npecc-M acc Ha ocuoß e noan- 
3Cj>HpHbIX CMOJI, apMHpOBaHHblX CXeKAOBO- 
jio kh o m , a a a  nepepaßoxKH h x  M exoaoM  ro- 
p a a ero  npeccoBaHHa h  anxba, a x a n x e  H3- 
roxoBJieHHe KpynHoraßapHXHbix a exaae ft 
MexoaaMH ifiopMOBaHHa, HanuaeHHa, Ha- 
MOXKH.

Ha B bicxaB Ke «n o J iH M e p u -7 4 »  aeM O H cxpH - 
p o ß a jio c b  x exH O J io rn a ecK oe  o ß o p y u o B a m ie  
4>HpM 3aftaeab h P a H c ß y p r  (O P T ) a a a  
jiH X ba npeM H K coß  h H anb iaeH H a c x e K a o n a a -  
CXHKOB. XloCXOHHCXBOM npOH3BOflCXBa 
cxeK Jion jiacxH K O B  n o  x e x H o a o n m  (}>HpMbi 
P a H c ö y p r  H B jia ex ca  CM em eHHe c m o a h  h 
o x B e p Ä H x e a a  BHe K a n a jia  n n c x o a e x a , a x a x -  
>Ke npOH3BOÄHXeJIbHOCXb ÄO 15 Kr/MHH. 
J lH TbeB b ie  MauiHHbi <})HpMbi 3 a f t a e a b  HMe- 
io x  3arpy30H H b ift h h jih h ä P  c  y a e x o M  B a x y -  
yM -tpopM O BaH na M a x e p n a a a , a xaKJKe n ayH - 
* e p  BnpbICKa OCOßOH KOHCXpyKHHH, HC- 
K jn oaa iom H H  o xB ep acaeH H e c m o jih  b M axe- 
paajibH O M  HHjiHHÄpe. P Io rp e iU H oc xb  A 03H po- 
BaHHa n p n  Jinxbe npeMHKCOB 1 % - M aK C H - 
M ajibH b iö  Bec H 3 Ä e jin a  10 kx. M e x o a o M  
JiHXba m o jk h o  n e p e p a ß a x b iB a x b  ß b icx p oo x - 
B e p jK jia io m H e c a  KOMno3Hii.HH. B p e M a  o x -  
Bep iK Ä eH H a npeMHKCOB n pn  Jinxbe Ha 30% 
M eH bine, aeM  n p n  npeccoß aH H H . r ip o u e c c  
M 0 * e x  6bIXb aBXOMaXH3HpOB3H, B CBH3H C 
aeM  k  M a x e p n a jiy  n p ea 'b H B a a io xc a  cneu,H- 
cpnaecKHe xp eß oB aH H a .

<J>npMa M eH 3 0J inx  (<PPr) npeÄCxaBHJia 
Ha B b icxaB K y Cycjiepb i, x p e c j ia ,  c x o j ih  h 
a p y r n e  H 3 aeaH a , o x ^ o p M O B a m ib ie  H3 n p e - 
n p e ra  h npeM H K ca. <l>HpMa H M eex 6 o a b - 
rn y io  H O M eH K jiaT ypy  n p e n p e ro B  p a3J in aH oro  
H a3H aaeH na u m p o K o ft  n.BexoBoft raM M H . 3a 
c a e x  BBo.ua x ep M o n jia cx n a H b ix  a oö a B O K  M a- 
x e p n a ji  H M eex M a a y io  y c a a a y .  B T o ju ia H - 
AHH H BO O paH U H H  (jlHpMOH 0praH H 30B3H 0 
n poH 3 B oacxB O  o k o h h h x  p aM  H3 n p e n p e ra  
ÄJia BaroHOB h  cyaoB .

ripHMeHeHHe b aBxoMoßnjiecxpoeHHH ne- 
HonjiacxoB, oß jiaaarom H x x o p o u ih m h  ÄeMn- 
(jlHpyiOmHMH CB0HCXB3MH, BbICOKHMH Xen- 
ji03ByK0H30JiHpyioiHHMH xapaKxepHcxHKa- 
MH H XeXHOJIOrHHHOCXbIO, C KajKÄbIM TOflOM 
yBeJiHHHBaexca. Tax, ÄJia jierKOBbix aßxo- 
MoßHJieö c 1970 r. no Hacxoain,ee BpeMa hx  
noxpeßjieHHe yBejiHanjiocb b 3 pa3a, a b 
1980 r. cocxaBHx no 50 Kr Ha o ä h h  aBxo-

MoÖHJib. PIjih  rpy30Bbix aßxoM oßHjien no- 
xpeßjieHHe neHonjiacxoß Ha oähh  aBxoMO- 
ÖHJib B03pacxex k 1980 r. ä o  11,4 Kr npo- 
xhb 3,4 Kr b 1970 r.

M a n c n e  n e H o n jia c x u  HcnoJib3y ro x c a  ÄJia 
o6hbkh KpbiuiH , Ä B ep e ft, K arnnpoB aH H a aB- 
TOMOÖHJIbHblX XKaHeft, AJia npOH3BOACXBa 
(JiopMOBaHHbix A e x a jie ft  (cH a en n ft, c th h ok , 
noAJiOKOxHHKOB). B b in y c K a io x c a  M a ra n e  ne- 
H on jia cxb i x o jiO A H O ro  h r o p a a e r o  oxB epac- 
AeHHH. n o  AaHHHM  $ H p M H  B a ftep , p a im o -  
H a jibH aa  xexH O Jiorna  B b inycK a  CHAeiraft 
n p eA ycM ax p H B ae x  H3ro x o B jie in ie  K apK acoB  
C HCn0 JIb3 0 B3 HHeM CHHXeXHaeCKHX OÖHBOa- 
h h x  M a x ep n a jio B , BaKyyM -cjiopM OBaHHe h 
H en ocp ea cxB eH H oe  3 anojiH eH H e n o jia y p e x a -  
HOBoft neHoft.

no jiyacecxK n e neHonjiacxbi Ha ocHOBe ne- 
HonojinypexaHOB, neHonojiHsxnjieHOB, neHO- 
nojinnponHJieHa, BcneHeHHoro nojiHBHHHJi- 
XJIOpHAa H HX KOMn03HUHÜ npHMeHHIOXCH 
AJia H3roxoBjieHHa Aexajieft naccHBHoft 6e3- 
onacHocxn b HHxepbepe aBxoMOÖHJia: Ha- 
KJiaAOK naHejieft npnßopoB, cxoeK, Ha- 
KJiaAKH p y jieß o ro  KOJieca h AP-

B nocaeAHHe t o a h  pe3KO B03pocjio npn- 
MeHeHHe HHxerpaAbHbix neHonaacxoB xnna 
«BafiijwicKC» (|)HpMbi Baftep. 3 x h  Maxepna- 
am no3BOAaiox noAyaaxb H3Aejma c jkccx- 
KHM nOBepXHOCXHHM CAOeM, coxpaHaH 
AeMnipHpyroinHc CBoftcxBa b o6x>eMe H3Ae- 
jina. O hh npHMeHaioxca KaK saacTHaHbie 
KpOMKH KpblAa rpy30BbIX aBXOMOßHAeft, a 
xaKJKe ä Jih H3roxoBAeHHa BbinycKaeMbix 
KOHIiepiIOM O opA nOAJIOKOXHHKOB, ÄA3 
oöh bkh  pyjießoro KOJieca aBXOMOÖnjieft 
«PoAbKCBareH, B M B , CnxpoeH, o 6 jihhobkh 
3aAHeft aacxH HxajibaHCKHx cnopTHBHbix aB- 
XOMOÖHAeft.

^KecxKnft nojwypexaHOBbift neHonaacT 
«X a p x  M o.ibxonpcH » (pnpMbi Baftep  ncnoab- 
3yexca  A aa  3anoaHeHHa noaocxeft aerKOBO- 
ro  aBxoM oßnaa c neabio 3am,HTbi M exaaaa 
OX KOpp03HH, nOBbimeHHa npOHHOCXH k  06 - 
pa30BaHHio bmhxhh, noaaBaeHHa rnyMa h 
rameHHa SHeprHH. K poM e xo ro , sxox  Maxe- 
pn aa  npHMeHaiox KaK H3oaauHOHHbift b aB- 
xoM oßnaax-pe^pH JK epaxopax. O öop yaoB a - 
HHe a a a  neHonoanypexaHOB noKa3biBaan Ha 
BbicxaBKe (finpMbi T p y 3HOMa ( T R P ) ,  B A C O  
h Baftep  (c P P T ) .

Boabinoft HHxepec Bbi3Baao oß opyaoB a- 
HHe a a a  npoH3BOACXBa npo(})HaHpoBaHHbix 
«CSHABHa-KOHCXpyKAHÜ» C HCnOab30BaHH- 
eM M eTaaanaecKoro ancxa  h nenonojiH ype- 
xaHOB, npeacxaBaeHHOe (JinpMaMH M e x e ra o  
(H x a a n a ),  B A C O  h Baftep  (O P T ) .

FIoaHBHHHaxaopHÄHbie M axepnaau  iunpo- 
ko npHMeHaioxca a a a  npon3BOACxBa o 6h- 
BoaHbix naeHOK, HCKyccxBeHHbix k o * ,  ne- 
HonaacxoB.

H x aa b a H C K a a  (fiHpM a M o h xsa h coh  Bbiny- 
CKaex noAH M epH bie M a x e p n a a H , npH M eH ae- 
Mbie b a B x o M o ß n a a x  M a a o ro  h c p e A iie r o  
K a a c c a  (O n a x ,  A y x o ß H a n iH , JlaHHHa 
h a p . ) .  O Ö H B oaH aa  H CK yccxßeH H aa K oaca 
Ha ocHOBe IlB X -n o K p b ix H a  « B a n a a »  b $ o p -  
MOBaHHbix c a a e H b a x  H3 M o a b xo n p eH a  c 
«K a H aß K a M H » o ß e c n e r a ß a e x  bh cokhü  kah- 
M axnaecK H ft KOM ipopT BOAHTeAio h n a c c a -  
*H p a M  b aBxoM oßH AH X B M B  h Z la ftM a ep - 
B eH ii. O aH aK O  e m e  a y a n iH e  K aH M axH ae- 
CKHe x ap aK xep n cxH K H  H M eex HCKyccxBeH- 
H aa  K oaca  c  noanypexaH O B biM H  n oK p b ixn a - 
mh. AM epH K aH CKoft (fm pM oft M oH caH TO  6 bia 
n p ea cx a B a eH  x a x o ft  M a x e p n a a  b o ra e c x o ft-  
kom HcnoaHeHHH, n p e a c x a ß a a io m H ft  HHxe- 
p e c  a a a  a B x oM oß n a ec xp o H x ea e ft . $ n p M b i 
C H P  (H x a a H a ) ,  B a fte p  (O P F )  H3ro x o ß a a -  
iox CM oabi a a a  HCKyccxBeHHbix kojk , a xaK - 
ace B oaoK H a  a a a  XKaHeft h KOBpoB H acxn- 
a a  n o a a  aBXOMOÖHaeft c p e a H e ro  K a a cca .

B eab rn ftcK H e  tpnpMbi CoabBeft, rpH^xJiHC. 
CoxpaMO H AP- npOH3BOAaX OCHOBHOe 
Cbipbe, pa3AHHHbie ÄOßaBKH H KOHC3aMeHH-

xeaa co BcneHeHHHM noaHBHHHaxaopHaoM, 
a xaKHie CHHxexHaecKHft Mex h 3aMiuy b h - 
coK oro  KaaecxBa öoab in o ft iiBexoßoft raM-
Mbl.

B oab iu aa  aacxb KOBpoBbix M axepnaaoB, 
npeacxaBaeHHbix Ha BbicxaBKe nxaabaHCKH- 
MH (J)HpM3MH MOHXe(j)H6 pe h CHP, H3ro- 
xoßaeHa H3 noaHaKpnaHHxpHabHoro bo- 
aoKHa.

He noxep a a o  CBoero 3HaaenHa acnoab- 
30BaHHe noaHMepHbix M axepaaaoB  Ha oc- 
HOBe H eaa ioao3u  a a a  npoH3BoacxBa aexa - 
aeft aBxoM oßnaa. TaK , (jinpMa TioHTep 
n. O . U IxoabK  (O P T ) aeMOHCTpnpoBaaa 
Ha BbicxaBKe naHeab npnöopoB  aerKOBoro 
aBxoMoÖHAH. naH eab , BHnoaHeHHaa no 
IipHHHHny «CSHABHH-KOHCXpyKHHH», COCXO- 
a aa  H3 (popMOBaHHoit rayßoKOBHxaHyxoft 
naeHKH «B eH epoH », n p o K a a a ™  H3 neHono- 
anypexaH a xoamHHoft 2 m m  h Kapnaca H3 
(JiopMOßaHHoro rayöoKOBbixHHyxoro u eaaio- 
ao3H oro M axepnaaa xoamHHoft a o  4 m m . 
TaKHe nanean H 3roxoBaaioxca Ha aBX03a- 
Boaax <toHey-U,BHreH.

JlnHHa HiBeftiiapcKoft (JrnpMbi 3 H ra e  a a a  
H3roxoBaeHHa naHeaeft H3 nponHxaiiHoft 
CMoaoft n eaa ioao3U  xaxace no3BoaaeT h c- 
noab30Baxb oxxoab i neajiioao3HO-6yMa>K- 
Horo npoH3BoacxBa.

Ha BbicxaBKe «F loaH M ep-74 » ßbian noKa- 
33Hbi xenaomyM OH3oaHpyiom He M axepnaau  
(JiHpMbi Tepo30H  (O P T ),  HMeiomeft MHoro- 
aexHHft onbix coxpyanH accxBa c aßxoMO- 
önabHoft npoMbimaeHHOcxbio. Pa3pa6oxaH - 
Huft cneuHaancTaMH cpnpMbi 3ByKOH30an- 
pyiom Hft M axepnaa «T e p o a e M »  npeacxaB- 
a a ex  coßoft MHorocaoftHbift Max H3 HexKa- 
Horo M axepnaaa h a h  roMoreHHOro neHO- 
naacxa  h  ßnxyMHoft naeHKH. T a r a e  «C3Ha- 
BHB-KOHCXpyKHHH» nOAH(J)yHKU,HOHaabHH, 
xa x  KaK HMeiox xenao-, inyMO- h BHÖpono- 
raom aiom H e CBoftcxBa.

BcneHeHHbie noanoaecpHnbi (noaH sxnae- 
hh , noaHnponnaeH ) (jmpM O P T ,  JlnoHHH h 
AHraHH Hcnoab3yioxcH KaK npoKaaaoaHbie 
MaxepHaabi BMecxo aoporocxoam H X  h 6bi- 
cxpocxapeiom H X neHonoaHypexaHOB.

B n ßponoraom aiom H e M axepaaaH  b oc- 
HOBHOM HMeiox AByXCAOÜHbie KOHCXpyKXHB- 
Hbie pemeHHa —  sxo  BHÖponoraom aiom He 
MacxHKH c KaeeBbiM caoeM . O öopyaoB aH H e 
a a a  HaHeceHHa BHÖponoraom aiom HX aHXH- 
Koppo3HOHHbix MacxHK ßbiao npeacxaBAeHO 
(JiHpMaMH Tepo30H  (4>pr), TpaKO (CLUA), 
CeBHaßancc (Anrana) h  ap.

TaKHM oßpa30M, b npHMeHeHHH noaH­
M epH bix M axepnaaoB m ojkho  oxM exnxb cae- 
ayiom H e oeoßeHHoexn. M ea ca y  aBT03aB0- 
aaMH —  noxpeßHxeaaM H naacxM acc h 
(pHpMaMH-nocxaBmHKaMH cym ecxB y iox  Tec- 
Hbie KOHxaKXbi. Pa3pa6axb iB aa  HOBbie M oae- 
an  aBxoMoßnaeft, 3aBoabi-noxpeßHxeaH 6a- 
3Hpyioxca Ha rnnpoKOM accopxHMeHxe n o ­
aHMepHbix M axepnaaoB, onepaxHBHO a op a - 
ßaTbmaa h x  b cooxBexcxBHH c h o b h m h  xpe- 
öoßaHHHMH a a a  npnaaHHa cneuHipHaecKHX 
CBOHCTB.

B CI1IA, O P r ,  «PpaHHHH aBXOMOÖHAb- 
HUe (JiHpMbi B CBOHX HayHHbix ueHxpax 
HMeiox cncHHaaH3HpoBaHHbic oTaeaeHHa, 
K oxopu e 3aHHMaioxca pa3pa6oxKoft noaH- 
MepHbix M axepnaaoB h on p ea ea a io x  oßaac- 
xh hx  npHMeHeHHa. Tan , KOHuepH O o p a  
HMeex oxaeaeHHe JlHC6y-Oy3Hc-4>opa, 
A * e H e p a a  M oxopc K oonepnpyexca  c HopT 
ÄMepHKSH, PoKB eaa, Baaa K o . Homhmo 
axoro , HMeioxca cneunaabHbie (JiHpMbi, no- 
cxaßaaiom H e aBxoMoCHJiccxpocHHio naacx- 
Maccbi h a exa an  H3 hhx. TaKOBbi, HanpH­
Mep, flaceH epaa  T h k  P a 6 6 ep, J io p a a a c -  
xhk, TepMotjiHA, TpaHcnaacxHKC, HopT- 
aeHanaacxHKC h ap.

HeKOxopbie aBxoMo6nabHbie (JiHpMbi c 
ueabio yBeanaeHHa o ß ie M a  npHMeHeHHa 
nOAHMepOB B aBXOMOÖHAHX C3MH npOH3BO-
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äh t miacTMaccoBbie KpynHora6apHTHbie 
ÄGTajIH. TaK, B aBTOMOÖHJiaX OaflCMOÖHa 
Moaeaeft 1971 h 1972 r. 6bijm Hcnoab30- 
BaHbi njiacTMaccoBbie aeTaan co6cTBeHHO- 
ro  npoH3BoacTBa fioaee 286 HaHMenoBa- 
hhh. CaMoft 6oabuioH naacTMaccoBoft ae- 
TaabK), OTaHBaeMOH noa aaßaemieM, hb- 
jiaeTca HaaKOJiecHaa ayra  a-na nepeaHHx 
Koaec aBTOMOÖHaeä KaTaecc, OaacMo6aa 
Moaeaefi 88 h 98, TopoHaao. Bec ee paßen 
2,7 xr, h to  b 2 pa3a MeHbiue Beca eraab- 
hoh ayra. ABTOMoönaH c chctcm oh  Kcrnan- 
UHOHHpOB3HHa B03ayxa HMelOT KO>KyX BeH- 
TnaaTopa h B03ayxooTpa>KaTeab H3 naacr- 
Maccbi BecoM ao  1,7 Kr.

TaKaa opraHH3au,Ha npoH3BoacTBa no- 
3BoaaeT aame MeHaTb Moaean aBTOMOÖH- 
aeft, 6oaee skohom hhho pacxoaoßaTb Me- 
Taaabi, cnaaBbi, a T a K » e  noaaMepHbie Ma- 
Tepnaabi h ap-, a KpoMe Toro, BTopnaHO 
Hcnoab30BaTb OTXoaH noaHMepHbix MaTe- 
paaaoB. FlocaeaHee HMeeT 6oabinoe 3Haae- 
Hne, nocKoabKy a a * e  b CLUA TeMnu BHea- 
peHHa naacTMacc b aBTOMoßnaecTnoeHHe 
caep*HBaiOTca HeaocTaToaHocTbio pe.aep- 
bob no o6ecneaeHHio cbipbeM.

B aoKaaaax cneunaaHCTOB (J)HpMbi Jlaft- 
cTpnn (O PT ) oTM eaaaocb, aTO OTXoaw 
TepM onaacTnaHbix MaTepnaaoB paccMaTpn- 
BaioTca KaK BTopnaHoe cupbe. 3a pyöe - 
jkom HMeioTca HayaHO-TexHnaecKne ueHT- 
pbi, KOTopbie H3yaaioT M eToau  nepepaöoT- 
kh oTxoaoB  n n p ou eccu , Banaromne Ha 
KaaecTBO H3aeanH, n oayaaeM u x  «3  o tx o -  
aoB. OaHHM H3 BaJKHbix HanpaBaeHHfi b 
pa3BHTHH npoH3BoacTBa noaHMepHbix Ma- 
TepnaaoB  aßaaeTca  ncnoab30BaHne o tx o -  
aoB  o t  npoH3BoacTBa aeTaaeft a a a  no- 
BTOpHOrO HX npHMeHeHHH B H3rOTOBaeHHH 
H3aeaHH H3 naacTM acc. ABTOM oßnaecTpoe- 
HHe, HBaaacb MaccoBbiM norpeÖHTeaeM 
naacTM acc, npn KoonepauHH c (jwpMaMH- 
nocTaBin,HKaMH noaHMepHbix MaTepnaaoB 
MOIKeT CT3Tb OaHOH H3 OCHOBHblX OTpaC- 
aen  npoMbiuiaeHHOCTH, nocTaßaaiom HX ne- 
pepaöoTHHKaM BTopnaHoe noaHMepHoe 
cbipbe. HanpnM ep, (JrnpMa BeHeKe ncnoab- 
3yeT a a a  H H *H ero  ca oa  A B C -n B X -n aeH K H  
BTopnaHoe noaHMepHoe cbipbe, (bnpMbi S h t-  
a e  h J[HHaMHT-Ho6eab Hcnoab3yioT o tx o -  
a w  neaaio:io3no-6yM a>KHoro npoH3BoacTBa 
h t .  a.

TaKHM o6pa30M, aaa  aBTOMOÖHabHoft 
npoMbiuiaeHHOCTH nan 6oaee  nepcneKTHBHbi- 
mh aßaaiOTca caeay iom H e HanpaBaeHHH 
npHMeHeHHH noaHMepHbix M aTepnaaoB: co- 
3aaHHe anHHH no npoH3BoacTBy «csHaßHa- 
KOHCTpyKHHH» a a a  H3rOTOBaeHHH Ky30B0B 
aBTOMo6Haeft-pe(|)pHH<epaTopoB; yBeanae- 
HHe o6i>eMa Hcnoab30BaHHa TepM onaacTna- 
h h x  cTeKaoHanoaHeHHbix noaHMepoß; raro- 
TOBaeHHe pemeTOK paanaTopoB  aerKOBbix 
aBTOMOÖHaeft h 6eH3o6aKOB öoa b iu oro  

oßbeM a H3 noansTHaeHa THna «X o cT a a eH »; 

Hcnoab30BaiiHe neHonoaHoaeijia iioB , a TaK- 

* e  MaTepnaaoB, noayaeHHbix 113 noaHMep­

Hbix OTxoaoB aBTOMOÖHaecTpoeHHa; npn- 

MeHeHHe MoanijiHUHpoBaHHbix noaHMepHbix 

MaTepnaaoB a a a  3naaHTeabHoro yBeanHe- 

hhh hx noTpeßaeHHa b 1976— 1977 rr.; op- 

raHH3au,HH npoii3BoacTBa no H3roTOBaeHHio 

H3aeanH ii3 npeMHKcoB MeToaoM aHTba noa 

aaBaenneM.

KaHfl. TexH. HayK r. A. EPMMJIOBA

Y A K  629.113.597

T0PM03A-3AMEflJ1MTEJlM rPY30BblX ABTOMOEHJlEtil PA3JlMHHOrO HA3HA4EHMJI

C n E U H O H M E C K H E  y c a o B H a  3 K c n a y a -  

T a u H H  r p y 3 0 B b ix  aB TO M O Ö H ae ft 6 o a b -  

rnoft rp y 3 o n o a 'b e M H O C T H , p a ö o T a io iH H X  b 

T H * e a b I X  aop O J K H b lX  yC aO B H H X , B ropH C TO H  

M eCTHOCTH, H a C T p O H T ea b C T B e  H aH  B ro p H O -  

p y a H O H  n p o M b iu ia eH H O C T H , B b I3b IB a iO T  3H a- 

H H T e a b H y io  H a r p y 3 K y  H a  hx T o p M 0 3 H y io  

c n c T e M y .  Ä B H J K e u H e  a B T O M o ß i ia e f l  c  r p y -  

30 M  H a a a i i T e a b i i b i x  h  K p y T b ix  c n y c n a x  

n p H B o a u T  k  n o B b iu ieH H O M y  H a r p e B y  h  H3- 

H O Cy (JipHKHHOHHblX  T 0 p M 0 3 H b IX  M e x a i I I I3 -  

MOB. r i0 3 T 0 M y  Ha IIO Ä O C u b lX  aB TO M O Ö H aaX  

y c T a H a B a n B a io T  B c n o M o r a T e a b H b ie  T 0 p M 0 3 -  

H b ie  CHCTeM bi n a n  T o p M 0 3 a -3 a M e a a H T e a n .  

Hx o c H O B iio e  H a 3 H a a eH H e  3 a n a iO H a e T c a  b 

n o a a e p > K a H H H  6 e 3 o n a c n o f t  c k o p o c t h  a ß n -  

jK e H n a  aB T O M O Ö H aa  H a  c n y c K e  h  n p n  3 a -  

M e a a e i iH H  n e p e a  o cT a iiO B K O H . H c n o a b 3 0 B a -  

H H e 3 a M e a a H T e a e f t  n o 3 B o a a e T  p a 3 r p y 3 H T b  

p a ö o m e  T o p M 0 3 a ,  y B ea H H H T b  h x  a o a r o B e a -  

HOCTb H nO BbICH Tb n p O H 3 B O a iIT ea b H O C T b  

a B T O M o ö H a a  3 a  c a e T  y B e a H a e im a  c p e a H e f l  

ck op o c th  a ß iiT K e i iH a . I l o  a a H iib iM  a M e p n -

B K aaecT B e B cn oM ora T ea b H o ft TopM 03H oft 
CHCTeMbi npHMeHHIOTCH MOTOpHble, sa eK T - 
poaH H aM H aecK H e h rn apoaH H aM H aecK H e 3a- 
M ea a n T ea n . B pejK H M e T o p M 0 3 a-3 aM ea an - 
T e a a  n c n o a b 3 y io T c a  TaK>Ke c n e u n a a b H u e  

oxa a > K a a eM b ie  ^ P b k u b o b h b ^  M H oroancK O - 
Bbie Top M 0 3 a, p a ö o T a io m H e  b M a cae . ü o -  
aoÖ H b ie  y c T p o iic T B a  npHMeHHIOTCH, H anpn- 
M ep, na aB T O M oön aax -caM O C B aaax  K a T e p -  
n u a a a p  M o a e a e ö  769 h 773 rp y s o n o a T je M - 
HOCTblO COOTBeTCTBeHHO 35 H 50 T.

MoTopHbift 3aMeaaHTeab oßecneMimaeT 
H CK yccTBeH iioe yB ean aeH H e MOMeHTa co - 
n poT H B aeH na Bpam eH H io  B a a a  a a n r a T e a a  b 

pe?KHMe n p H H yaH T eab H oro  x o a o c T o r o  x o a a ,  
KaK n p a ß n a o , nyTeM  n epeK pb iTH a BbinycK- 
n o ii T p y ö b i a B H ra T e a a  h oT K a ioaeH H a  n o a a -  
mh T o n a n B a . T a n n e  3 aM ea a H T ea n  n cn o a b - 

3yioTCH b  o c h o b i io m  Ha aB TO M o6H aax -ca - 

M o c ß a a a x  e B p o n e ö c K o ro  npoH 3 B oacTB a , 

H anp nM ep  Ha «SBeanH -Bap^opa» (A ht- 
a n a )  rp y a o n o a B e M iio c T b io  o t  10 a o  35 t .

Nh
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OaHaKO 3(J)(})eKTHBHocTb n o a o Ö H b ix  3a- 
M e a a H T e a e f t  H e ß e a H K a , T a a  K a K  O H a o r p a -  

H H H H B aeT ca  B eaH H H H o ft a a ß a e H H a  b  T p y 6 e ,  

o n p e a e a a e M o f t  n tecT K O C T b io  n p y jK H H  Bbi- 

n y c K i ib ix  K a a n a H O B . K p o M e  r o r o ,  aacTb 
s H e p rn H  c i a a T o r o  B 0 3 a y x a  b  n n a H H a p a x  

a a n r a T e a a  T e p a e T c a  b  T a K T e  p a c rn n p e H H a  

n p H  3 3 K p b IT b IX  BnyC KH O M  H B b lnyC KH O M  

K a a n a i ia x .  B c b h 3 h  c s th m  n p e a a o > K e H  p a a  

criocoöoB  a a a  n o B b iiu e H n a  M O M eH Ta  conpo- 
T H B a eH H a  B p a m e H H io  B a a a  a B H r a T e a a  n y ­

T eM  n p H H y a H T e a b H o r o  H 3M eH eH H H  n o p a a K a  

pa6oTM  r a 3 o p a c n p e a e a H T e a b H o r o  M ex a H H 3 - 

M a B T 0 p M 0 3 H 0 M  pe>K H M e.

A M e p H K a H C K a a  c jm p M a  X la c e K o ö c  B b in y c -  

K a e T  y c T p o ftc T B O  [2 ], K O T o p o e  iiO B b im a e T  

T o p M 0 3 H y io  3(Ji(|)eKTHBHOCTb a B H r a T e a a  n y ­

T eM  n p H H y a H T e a b H o r o  o t k p m t h h  B b in y c K -  

h h x  K a a n a n o B  b  K O H ite  x o a a  c>KaTH H . 

3 t h m  n p e a o T B p a m a e T c a  B 0 3 B p a T  S H e p n iH  

o n a T o r o  B 0 3 a y x a  a e p e 3  n o p m e H b  H a  B a a  

a B H r a T e a a  b  T a K T e  p a c u iH p e H H a .

KaHCKofi ( })H p M b i Keftc, r o a o B a a  skohom hh 
o t  H c n o a b 3 0 B a H H a  S H e p ro e M K H X  3 a M e a a n -  

T e a e f t  H a a B T 0 M 0 Ö H a a x -a e c 0 B 0 3 a x  h a B T o -  

M oönaax, p a ö o T a io m H X  b  r o p H o p y a H o ö  

n p o M b iiu a e iiH O C T H , M o w e T  c o c T a m iT b  

540 a o a a .  H a  o a H H  a B T O M o ö i ia b  T o a b K O  3 a  

caeT yMeHbiueHHH H3Hoca p a öoa n x  topm o-
30B [1 ] .

P h c . 1. KoHCTpyKTHBHaa c x e n a  ( a )  h o6u;Hfl BHa ( 6 )  MOTopHoro T0pM03a flHteKoöc:
 ̂ —  sjieKTporHHpaBjiHHecKHft K jianaH ynpaßjieHHH; 2 —  H acoc CHCTeMbi CMa3KH ÄBHraTeJia; 3 —  Mac- 

jiHHbifi noHÄOH; 4 —  h h oh ; 5 h / /  — MarHCTpaaH h h 3ko to  h Bb iconoro flaßaeH H a; 6 h 7 —  BbiKjiioHa- 
TejiH  TonjiHBHoro H acoca h cu en a en H «; 8 —  och obh oh  BbiKJHOHaTeab; 9 —  n peaoxpaH H Teab ; lu  —  0 6 - 
paTHbifl KJianaH; 12 —  peryjiHpoBOHHbift b h h t; 13 h 16 —  HcnoJiHHTejibHbiii H rjiaBHbift n/iyH iKepu; 
14 —  K opoM bicao; 15 —  BbinycKHbie K aa iia n w ; 17 —  p eryan p oB oa iib tä  Ccj.’i t  KopoM bicaa a a co ca  (pofi-
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P h c . 2. C xeM a  ynpaBjieHHH rHZipoÄHqaMHHecKHM 
TOpM03OM*33Me7lJIHTeJieM AjIJIHCOH!

/ —  rHApo3aMeÄ^iHTejib; 2 — KJianaa cJiHBa H3
THÄpOTpaHC(J)opMaTopa; 3 —  KJianaH ynpaBjieHHH 
rH apo3aM eÄJiH TejieM ; 4 —  npope3H  c Tpex  c to p o h ; 

5 —  Ten/iooÖMeHHHK

VcTpOHCTBO (p iic . 1) npeXCXaBXHeX co- 
ßoß caM ocxoaxexbH bifi y3ex , K opnyc k o to -  
p o ro  ycTaHaBJiHBaeTCH Ha ßxoKe XBHraxe- 
XH. n p n  BKJIiOHeHHH 3aMeXXKXeXH SXeKXpO- 
rnxpaBXHHecKHß KJianaH 1 oxKpbiBaex xo - 
CTyn M acjiy  H3 cncTeMM cMa3KH XBHraxexa 
k  rjiaBHOMy 16 h HcnojiHHTeJibHOMy 13 
njiyHJKepaM. rixyHJKep 16 ynH paexca  b ro- 
jiOBKy peryjiHpoBOHHoro fioxTa  17 Kopo- 
MblCJia HaCOCa-4>OpCyHKH. IIp H  XBHJKeHHH 
xoxK a iom efi iHTaHrn Hacoca-ijiopcyHKH BMe- 
CTe c njiyHHtepoM 16 BBepx b MarHCTpajiH 
11 co3 xa exca  BbicoKoe xaB xeirae, non  xe fi- 
CTBHeM KOTOpOrO 3aKpbIBaeTCH oßpaXHblfi 
KJianaH 10 h nepeM em aexcH  bhh3 nxyH- 
JKep 13. 3 x 0  npHBOBHT K OTKPblTHIO Bbl- 
nycKHbix KjianaHOB 15 b KOHiie TaKTa cxca- 
th h . B .HeKOTopbix M o xexa x  nxyHJKep 16 
npHBOUHTCH OT KOpOMbICJia BbinyCKHblX 
KjianaHOB.

CncTeM a ynpaBxeHHH 3aMexJinxexeM cbh- 
3aHa c BbiKjHonaTejieM, ycxaHOBxeHHMM 
nox n exaxb io  x p o c c e x a  h cuenjieHHH. 3a- 
M exxnxexb  BKxiOHaexcH npn KaxcxoM ox- 
nycKaHHH n exaxn  x p o cc ex a  h BbiKxtcnaPX- 
ch npn HaiKaxHH Ha n exaxb  x p o cc ex a  hxh 
CUenjieHHH. ÜO HMeiOIIIHMCH aaHHbIM [31, 
MomHocxb, H eoßxoxnM aa xxh  BpameHHH 
Baaa XBHraxexa c  onncaHHbiM 3aM exxnxe- 
jieM, x o c xn ra ex  75% MaKCHMaxbHofi moih- 
hoc'xh XBHraxexa ßea x vp ß on axx vB a  h 90% 
npn HajiHHHH xypß oH axxyß a  y  XBHraxexa.

<J>HPMa U w e K o fic  BbinvcKaex uiecxb m o - 
aH(})HKaHHH aaH H oro ycxpoöcxB a. O hh 
npeaHa3HaqeHbi x x h  ycxaHOBKH Ha XBHra- 
xejtn (JlHDM KaMMHHC, HeXPOfix XH3eXb H 
M AK, Hcnojib3yeMbie Ha rpy30Bbix aßxo- 
M oßnxax ßoxbm ofi rpy3onoÄT>eMHocxH h 
pa3JIHHHOrO Ha3HaHBHHH.

B oa ee  HiHpoKOMV pacnpocxpaneHH io 3a- 
M exxnxexeft n ox oß n o ro  Tana npenaxcxBvex 
HeoßxoflHM ocxb co3xaHHH cnenna.xbHOH 
KOHCxpyKiiHH x x h  Kaxcxoß M oaejin  flBHra- 
TejiH, a b HeKoxopbix cx yn a a x  h KOHexpyK- 
xh b h h x  H3MeHeHHH XBHraxexa. OxM enaexca 
xaKHce noBbimeHHaa m vM Hoexb pa ß oxu  
XBHraxexa c 3aMeaJiHxejieiyi ,ZI>KeKofic.

rHapoflPHaM HHerKHe 3aMe.XJinxp.nH vcxa - 
HPBXHBaiOXCH. KaK npaBHJIO. B XpaHCMHC- 
phh  aBxoMoßiiJiH. AMePHKaHCKan (JiHPMa 
A jijih coh . cneuHajiH3HpviOHiaHCH Ha nno- 
H3BOXCXBP rn n p o n e p e x a i x x h  aßxoM oßn- 
xeß  pa3JiHHHoro HaananeHHH c XBHraxexa- 
MH MOUIHOCXblO OX 200 XO 1000 JI. C., npn- 
cxvnH.na k  BbinvrKV JionacxHoro ru xp osa - 
MeXXHXeXH HOBOH KOHCXpyKUHH (pn c. 2 ) ,  

vcxaHaBjiHBaeM oro M excay rnxpoxpaHC- 

(JiopMaxopoM h njiaHexapHoft KopoßKofi ne- 

pexan  [41. P o x o p  3aM exxH xexa 3aKpenxeH 

Ha B axy  xypßHHbi nixpoxpaHC(|>opMaxopa. 

P a ß o a a a  noxocxb , BbinoxHeHHaa b <}>opMe

P hc. 3. TTpHHUHnHaJibRa h cxeM a ynpaBjieHHH t h ä * 
p03aMeÄ7iHTejieM B psftK  C sftß ep :

/ —  MacJio; I I  —  B 03ayx ; I  —  orpaHHHHTejibHbift 
KJianaH; 2 —  MacjiHHbift $H jibTp ; 3 —  MacjiHHbift 
H acoc  ÄßHraTeJiJi; 4 — ÄBH raTejib ; 5 —  KpaH 
p yM H o ro  ynpaB^eHHH; 6 — 3aMen^HTeJib; 7 — KJia­
naH yn paß jieH H *; 8 —  TenJiooÖMeHHHK; 9 —  ne- 
Ä a jib  ynpaBjieHHH cuenjieHHeM ; 10 —• n e^ a jib  no- 

Ä3HH TOnJIHBa

cxB oeH H oft rn x p oM y ilix b i, n p n  BKXioneHHii 
3 a M e x x n x e x H  3 a n ox H H ex ca  M acxoM , n o c x y -  

naiou iH M  xep e3  K xa n a H  ynpaB xeH H H  H3 
rH ap aB X H xecK o fl M a rn cx p a xH  rn a p o n e p e x a -  
HH. B peM H  BKJIiOHeHHH 3aM e,uiHxe.xH co -
cxaBXHPx 2,4 c npn o6x>eMe paßoxeft no- 
xocxh  3,8 x.

flaBxeHHe, co3xaBaeMoe b nepniJiepHft- 
Hoft nacxH paßoqeft noxocxn 3a cxex xeö- 
CXBHH UeHXpo6e>KHbIX CHX npn BpameHHH 
poxopa, oßecnexHBaex HHpKyxauHio jkhx- 
kocxh xepe3 xenxooÖMeHHHK, noxKxioxcH- 
Hbiö k CHCxeMe oxxa>KxenHH XBnraxexH, h 
saMexxnxexb no 33MKHyxoMy KOHxypv. 
MaKCHMaxbHoe xaBxeHne b naöo'ieft noxo- 
cxh 3aMexxHxexn 3,8 ctc/cm2 npn noxHO- 
cxbio BKXKmeHHOM KxanaH? ynpaBxeHHH yc- 
xaHaBXHBaexcü c noMombio KxanaHa cxh- 
Ba H3 rHxpoxpaiicdiopMaxopa. TopM03Hoö 
MOMeHX peryxHPvexcn H3MeHeHHeM ypoBHH 
3anoxHPHHH paßoneft noxocxn ÄHnKocxbio 
npn nepeMemeiiHH 30X0XHHKa Hxanana, ie -  
pe3 npope3H Koxoporo nacxb ikhxkocxh H3 
3aMKHyxoro KOHxypa 3aMexxnxexa cxHBa- 
excn b noxxoH.

MaKCHMaxbHbift pa3Mep rnxpo3aMexxH- 
xexsi (no xnaMexpy! nnn ero ycxaHOBKe b 
raxponepexane CLBT-750 psbph 431 mm, a 

•Bec 90 Kr, hxo cocxaBXHex 20% cyxoro  Be- 
ca rnxponepexaHH. rnxpo3aMexxHxexb 
oßecneHHBaex noxxepJKamie ckopocxh  
25 km/h npn XBHiKeHHH aBxoMoßnxH nox- 
HblM BeCOM 59 X B CHapHJKeHHOM COCX05T- 
hhh Ha yKxoHe 5%  c BKxroieHHOH npxMoft 
nenexaneft b xpaHCMHCCHH.

B H a c x o a iiie e  BpeM a (JwpM a ycxaH aB X H - 
B aex  rH X P 0 3 3 M exxH xexH  Ha n exb ip ex  mo- 
x e x a x  r a x p o n e p e x a n ,  H cn oxb 3 yeM b ix  rx a B -  
hhm o ß p a3 0 M  xxh aBxoM oßnxeH -caM O C Ba- 

<"XOB, CXpOHXeXbHblX H XOpOJKHblX M3IIIHH.
'  O co ß e H H ocx b io  rn x p o 3 a M e x x H x e x H

B p säk  C sH B ep  [5 ]  (JmpMbi K a x e p n n x x a p  
( C I I I A )  H BxaexcH  x o , hxo oh  pa3M em eH  b 
K a p x e p e  M axoBH Ka X B H ra xexa , a e r o  x o -  
nacxH o ft p o x o p  3 aK p en xeH  H en oc p ex cxB en - 
ho na KOxeHHaxoM  B a x y  X B H ra xe xa  m pjkxy 
33XHHM KOpeHHbIM noxniHnHHKOM  h M a x o - 
ßHKOM. B K a x ecx B e  p a ß on e ft  jkh xkocxh  b 
3 a M e x x H x e x e  H cn oxb 3 yexcs i w a c x o  cn cx e -  
Mbi CM33KH X B H ra xe xa  (p n c . 3 ).  M a c x o  o x  
H a co ca  3 n o c x v n a e x  k  orpaHHHHxexbHOM V 
K xan aH V  /, koxophih b c x y n a e  naxeH H H  
xaBXPHHH b CHCXPMe CM33KH X B H ra xexa  ne- 
p eK P b iB aex  x o c x v n  M a c x v  k  K xan aH V  7 v n -  
panxeH H H  rH x p o 3 a M en xn T p x eM  6  h H annaB- 
xs iex  e r o  nepe3  d w x b x n  2 b x B H ra xp xs . ü b h  
bkxiohphhom 3 a M e x x H x e x e  ß x a r o x a p n  p a - 
cochom v x eöc xB H io  e r o  x o n a c x H o ro  p o x o ­
pa M a c x o  H H P K yxn n yex  n o  33M KH yxoM V 
k o h x vd v  M e>K xy p a ß on e ft  n o x o c x b io  3a-
MeXXHXPXH H XenXOOßMCHHHKOM 8. FTHeB- 
M axH necK oe vn p a B x e u H e  3 a M ex x n x ex eM  
o c y u ie c x B x a e x c H  c n oM o m b io  KpaH a 5 pyx-

P hc. 4. KxanaH ynpaBjieHHH rHjtpo3aMefljiHTejieM 
BpaftK  CaflBep

H o ro  ynpaB xeH H H  h sxcKxponH CBM axH H e- 
C K oro  K xa n a H a , o x K x io H a io m e ro  3 aM exxH - 
x e x b  aßxoM axH H ecKH  n p n  HaxcaxHH Ha ne- 
x a x b  cuenxeH H H  9 hxh n e x a x b  n o x a n n  x on - 
XHBa 10.

n o x  xcncxBHeM xaBxeHHH B03xyxa, no- 
xaß aeM oro  xepe3 oxBepcxne 1 (pnc. 4), 30- 
xoxh h k  KxanaHa ynpaBxeHHH cMemaexcH 
BnpaBO h M acxo ox  Hacoca nepe3 oxßep- 
cxhh 2 h 3 nocxyn aex  b paßon yio  noxocxb  
3aM exxnxexH . H3 HarHexaxexbiioft noxocxn  
3aM exxHxexn M acxo no KaHaxaM 4 a 5 n o ­
cxyn aex  k xenxooßMeHHHKy, H3 K oxopo ro  
nacxb e ro  nepe3 KaHaxbi 6 h 3 BHOBb B03- 
BpamaexcH bo BcacbiBaiom yio noxocxb  3a- 
M exxnxexH , a x p y ra n  xacxb no KaH axy 7 
nOXBOXHXCH K MaCXHHOMy ())HXbXpy H xa - 
x e e  b cncxeM y cm33kh XBHraxexn.

TopM03H3H 3(J)^)eKXHBHOCXb 3aM exxHxe- 
xh  peryxnovpxcH  aßxoMaxHHecKH nyxeM 
H3MeHeHHH ypOBHH 33nOXHeHHH MacxoM pa- 
ßoneft noxocxn  npn H3MeHeHHH xaBxeHHH 
B03xvxa, nonaBaeM oro k xeBOMy xopuy 
3oxoxHHKa. I Ix h  a xoro  Ham exaxexbHaH n o­
xocxb  3aM exxnxexH  nepea KaHaxbi 4 h 8. 
XH(})(})epeHiiHaxbHbiH KxanaH 9 h KaHax 10 
CBH3aH3 C BHyXpeHHeft noxocxb io  30XOX- 
HHKa, a xopeu  nxvH iKepa KxanaHa 9 Haxo- 
xhxch  n ox  B03xeftcxBHeM xaBxeiiHH Macxa, 
nocxynarom ero  b aaM exxHxexb. ü pH  yße- 
xhhphhh HHexa oßopoxoB  p oxopa  H nOBbl- 
iiiph iih xaBxeHHH M acxa b Kanaxe 4 nxvH- 
iKen KxanaHa 9 cM em aexcn BnuaBo, a n ox  
xeftcxBHeM xaBxeHHH M acxa 30xoxhhk K xa­
naHa ynpaBxeHHH neneM em aexcH BxeBO, 
nepeKpHBan oxBepcxne 2. B x a ro x a p n  axo- 
My yMeHbinaexcH cxeneHb 3anoxHeHHH 3a- 
MeXXHXeXH H OrpaHHHHBaeXCH X0pM03H0H 
MOMeHX. M a c x o  b n oxxoH  XBHraxexn cxh- 
BaexcH nepe3 KaH axu  10.

O ß-bexH H eH ne 3 a M ex x H x ex n  c xB H raxe- 
xeM  n o3 B ox n ex  n cn oxb 3 0 B axb  e r o  n pn  na- 
XHHHH Ha HBXOMOßHXe XpaHCMHCCHH X ioß o - 
r o  xn n a . I lp H  xaKOM BbinoxHeHHH xocxh - 
ra ex cH  xaK>Ke MHHHM axbHan npoxnJKeH - 
H ocxb  m xpaB X H H ecK H X  M arH C xp axeS  ch- 
cxeM  ynpaB xeH H H  h oxxa iK xeH H H . 3 a M e x -  
X H xexeM  Bp3hk Csflßep n o  xcexaH H io  3a- 
K33HHKa o ß o p y x y io x c H  x B n ra r e x n  K a x e p -  
n n x x a n  M o x e x e ö  1693T h 1693TA mouiho- 
cxb io  325 h 375 x . c., K o x o p b ie  M o r v x  v c -
xaHaBXHBaTbCH Ha rpy30Bbix aBXOMoßnxHX, 
aBXOMOßHXHX-XeCOB03aX H aBXOMoßHXHX- 
caM ocBaxax.

BbicoKan 3HeproeMK0cxb coBpeMeHHbix 
rnxP03aM exxHxexeH  nosBOXHex BhinoxHHXb 
hx peryxHpyeMbiMH. OnpMbi, npoH3Boxn- 
m ne rnxP03aM exxHxexH , ycxanaBXHBaiox, 
Kan nnaBHxo, hx MaKCHMaxbHyio moih- 
Hocxb xaKOH, nxoßbi ona  He npeBbim axa 
MaKCHMaxbHoß m ouihocxh XBHraxexn BO 
H3ße>KaHHe neperpeBa paßonen jkh xkocxh  
h Boxbi XBHraxexn. AHaxH3 naxeHXHbix Ma- 
xepnaxoB  4>hPmh K a xep n n x xa p , HanpHMep, 
aa nocxexHHe 10 xe x  noKasbiBaeT, hxo 
<})HPMa pa3paßaxbiBaex XHxponaMPxxHxexH 
x a * e  x x h  rpy30Bbix aBXOMoßnxeft c  xh- 
3exb-3xeKxnnHecKoft ch xoboh  ycxaHOBKoft 
(naxeHX C IIIA  N° 3585473), r x e  bosm ojkho 
peocxaxH oe xopM oiK em ie sxeKxpoxßHraxe- 
XHMH. n p H  H3XHHHH B XaKOft TpaHCMHCCHH 
3(})(f)eKXHBHOrO rHXp03aMeXXHXeXH, CBH33H- 
Horo c BaxoM XBHraxexa, m oikho ncnoxb-Вологодская областная универсальная  научная библиотека 
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30BaTb s<})<J>eKT TopMOJKeHHü ÄBHraTeJieM c 
OTKJiioBeHHeM n on a u n  Ton aH B a. B stom  
c a y u a e  o T n a a a e T  H e o ö x o a n M o c T b  b p a 6 o T e  
Ä B H raTejiH  a a a  n pH B on a  B cn oM oraT eab H b ix  
a rp e ra T O B  n p n  topm ojkbhhh  h  yM eH b in aeT - 
c a  p a c x o a  Ton jiH B a.
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ABTOMATM3MPOBAHHblE CHCTEMbl YriPABJlEHMfl TEXHOJIOrMMECKMMM 
nPOUECCAMM B MEXAHOCBOPOHHOM nPOM3BOflCTBE

H3 OCHOBHblX yCJTOBHH nOBbl- 
”  meHHH 3(|)(J)eKTHBH0CTH OÖHieCTBeHHO- 
r o  npOH3BOÄCTBa H pOCTa npOH3BO.UHTeab- 
h o c t h  r p y a a  aBJiaeTCH coBepm encTB O BaH H e 
n jiaH u poB aH H ü  h  y n p a ß a e H H a  iip oH 3 B oacT - 
BOM c  UIHpOKHM npHMeHeHHeM HOBeftlUHX 
aBT0M aTH3Hp0BaHHbIX CHCTeM yn p a ß ae H H a  
T exn oJ iorn qecK H M H  n pou eccaM H .

ABTOMOÖHJieCTpOeHHe OTJIHUaeTCB BblCO- 
KOÜ CTeneHbKJ 3BT0MaTH3aUHH ni10H3B0a- 
CTBeHHbix npoueccoB h  onraHH3auHH 
ynpaßaeHHa npoH3BoacTBOM. OaHaxo aaa 
ycneniHoro pemeHHa 3aaau aa/ibHeftuiero 
nOBbTmeHHB 9(})(})eKTHBH0CTH npOH3BOÄCTBa 
HeoöxoaiiMO umpe Hcnoah30BaTb HOBeft- 
fflHP SJieKTpOHHO-BbTUHCJTHTejIbHbie MaiUHHbl 
H CHCTeMbl B ynpaBJieHHH npOH3BOÄCTBeH- 
HbiMH npoueccaMH.

B  aBTOMOÖHJIbHOÖ npOMblUIJieHHOCTH C 
MaCCOBbIM H KpynHOCepHHHbIM XapaKTepO M  
np0H3B0/1CTBa OCOÖeHUO Ba>KHO H O I0 ab 30 - 
BaTb ofiopvaoBaHHe Ha noaHyio MouiHOCTb, 
He u o n y c K a T b  e r o  n p o c T o e ß  H3-3a H ea o cT a - 
TOHHOH HaaeJKHOCTH CHCTeM ynpaBJieHHH. 
O n b iT  noK a3b iB aeT , u t o  s t h  n p oö a eM b i 
y c n e u iH o  pem aioTC H  n p n  H cnojib30BaHHH
SJIPKTPOHHO-BblUHCJIHTeJIbHblX M3U1HH H CH­
CTeM b  vn oaB jieH H H  TexHOJiorHuecKHM H n p o ­
u eccaM H  M e x a H o c ö o p o u H o ro  npoH 3 B oacTB a .

H a  n ep eu o B b ix  a B T o a a B o a a x  a a a  yn p a B - 
jieHHH h KOHTpo.na n a ö o r o f t  aBTOM aTuue- 
CKHX .TTHHHH, CT3HK0B, CÖOpOHHblX M3IUHH, 
KOFBefienOB, aBTOMaTH3HpOB3HHbIX CKJia- 
UOB b n oea eu H H e  ro a b i u jh p o k o  nnHM eHa- 
KITCH SJTPKTpOHHbie CHCTeMbl UHKJIOBOTO 
vnpaBJieHHH, c o 3uaHHbie Ha 6 a 3 e  n p o rp a M - 
M HDyeM bix K nH Tpo jiJ iepoB  h M aab ix  yn p a B - 
jih to iu h x  3 B M .

T lp o rn a M M H n veM b ie  K O H T p oaaep b i HMeiOT 
T e  >ue v c T P o ftc T B a  ( ö j io k h ) ,  h t o  h  3 B M .  3a 
HCKJHOHPHHeM apH(})MPTHHeCKOrO ÖJIOKa. T Io -  
9T0M V OHH He BbinOJIHHIOT C.HO>KHbIX aPHCj)- 
M eTH uecKH x pacupTOB H au  n o c T y n a io iu e ft  b  
e e  b x o u  HHiJiopMauHeft. h o  n p oH 3 B oaa T  pa3- 
H oo6 p a3 H b ie  a o rn u ec K H e  h  n p oc T b ie  cueT- 
h h p  o n e p a m iH .

H x  OCHOBH3H (fiy ilKUHH  COCTOHT B TOM, 
HTOÖbl B COOTBeTCTBHH C HHtjlOOMaUHeft, 3a- 
nucaH H O H  b o  B H VTpeH H eH  naM H TH , n p a -  

BH.ribHO p e a r n n o B a T b  Ha c n rH a jib i,  n o c T y n a -  
m u in e  H a B x o a  o t  uaTHHKOB, ycTaHOBJiPH - 
H bix  n a  y n n aB jiH P M O M  o ö o p y a o B a H H H , h  ue- 
pe3  B b rx o a iib ie  ö jio k h  o ö e c n e u H T b  B b ia a u y  

c H rH a jio B  a a a  yn p aB J ieu H H  iicn o jiH H T e jib - 
h w m h  o p ra H a M H  o ö o p y a o B a H H H .

nporpaM M H pyeM bie KOHTpoaaepbi m o ik h o  
npHMeHHTb TaM. ra e  Tn eöveTca  öoab iu oe 
h h c u o  peae h jih  KaKHX-anöo öecKOHTaKT- 
Hbix saeMeHTOB. O hh  npom e h  naaeiKHee 
peaeftHbtx c h c t c m . HanpHM ep. a a a  aBTOMa- 
THuecKoö aHHHH. na k o t o p o h  oöpaöaTb i- 
BaiOTCH roaoBKH öaoKa unaHHapoB aBHra- 
Teaa  aBTOMOÖHaa 3HJI, noTneöoB aaocb 
OKoao 1000 pasauunbix p eae  h  155 k m  s .t p k - 
TponpoßoaoB , coeaHHHiomHX Ha npHnaftue 
b eaHHyio cHCTeMy Bce saeK TpoycTpoöcTBa

aHHHH. noaCHHTaHO, HTO npH BbinycKe 
60 neTaaeft b uac Ha aHHHH coBepuiaeTca 
OKoao 400 Tbic. nepeKaioueHHÜ. Ecan k3>k- ■ 
aaa napa KOHTaKTOB Ha 200 t h c .  nepeKaio- 
ueHHH HMeeT oaHH OTKa3 b paöoTe, t o  ue- 
pe3 Ka*abie noauaca KaKOH-TO CTaHOK b 
aut'HH öyaeT ocTaHaBaHBaTbca.

IIcnoab30BaHHe nporpaMMnpyeMbix k o h - 
Tpoaaepoß aaa ynpaßaeHHa aBTOMaTHae- 
CKOH HHHHeft n03BOaHaO 33MeHHTb OCHOB- 
h v k i  aacTb peae h npoßoaoB BHyTpeHHeft 
naMHTbio, oöecneaHBaiomeft BbinoaHeHHe 
3aaaHHoro paöoqero uHKaa b 3aBHCHMOCTH 
o t  noaaHHbix Ha b x o h  cnrHaaoB.

HaaeacHOCTb saeKTpoHHKH h HaaHune 
cpeacTB noHcxa HencnpaBHOCTeft yMeHbiua- 
i o t  BpeMa npocToa aHHHH. npH 3 to m  aaa 
noHCKa HencnpaBHOCTeH He TpeöyeTca cne- 
UHaaucT b oöaacTH BbiHHcaHTeabHoö Tex- 
HHKH.

üporpaM M HpyeM bie KOHTpoaaepbi aeuieB- 
a e  h npom e, qeM M aaue 3 B M , h a e reo  
noaKaioaaiOTca k  3 B M  ju ih  coBMecTHoft c 
Heft paöoTbi.

OcHOBHbiMH npeHMymecTBaMH nporpaM- 
MHpyeMbix KOHTpoaaepoB aßaaioTca: Ha-
aeiKHOCTb annapaTypbi h  coxpaiueHHe Bpe- 
MeHH npocToa npoH3BoacTBeHHoro oöopy- 
aoBaHHa: öbicTpoe oTbicKaHHe HencnpaBHO- 
CTeft b cucTeMe; yaoöcTBO nepeHaaaaKH h 
aerKOCTb nporpaMMnpoBanHa Ha aioöyio 
nocaeaoBaTeabHOCTb BbinoaHeKHa paöor; 
3HauHTeabHoe coxpaiueHHe 3aHHMaeMoft 
npoH3BoacTBeHHoft naomauH (no cpaBHe- 
h h k )  co uiKatpaMH c  peaeftHoft annapaTy- 
poft). 3Ta CHCTeMa HBaaeTca yHHBepcaab- 
Hoft, a He cnennaabHoft, KaK npn peaeftHoft 
aBTOMaTHKe. Ee He HyiKHO npoeKTHpoßaTb 
aaa Kaaiaoro KOHKpeTHoro BHaa Texno- 
aornaecKoro oöopyaoßaHHa, h  OHa He 
ycTapeßaeT, aa>Ke ecan ycTapeeT ynpaBaa- 
eMoe eio oöopyaoßaHHe, Tax KaK CHCTeMV 
m o jk h o  nepernaMMnpoBaTb h Hcnoab30BaTb 
Ha apyroM oöopyaoBaHHH.

M a ab ie  3 B M  HMeiOT t v  ix e  cxopocTb  Bbi- 
HHcaeHHft, t p  a<e ycTpoftcTBa h aornue- 
CKyio CTpyKTypy, h to  h  öoabm ne 3 B M , h o  
3HaaHTeabHO aem eBae h x  h, KpoMe Toro , 
M oryT ycneuiHO paöoTaTb b npoH3Boa- 
CTBeHHblX VPaOBHaX.

M aabie 3 B M  b  pe3yabTaTe nenpepbiBiio- 
ro  KOHTpoaa h .sannen cocToaHKa TexHoao- 
rHaecKoro oöonvaoBaHHa, MexaHH3MOB h 
pa3Hbix ycTpoftcTB (3arpy30HHbix, HaxonH- 
Teaeft, TpaHcnopTHbix, m o ch h u x  ycTaHOBOK, 
saeKTpooöonyaoBaHHa h a p )  MoryT noay- 
uaTb HH(|)opMauHio oö ypoBHe ad)(}>eKTI1B" 
h o c th  oöopyaoBaHHa. aHHnft h anarHOCTH- 
poßaTb 0TK33bi b  paöoTe.

K p oM e Toro , ToaHoe onpeaeaeHHe MecTa 
HencnpaBHOCTH no3BoaaeT coKpaTHTb Bpe- 
Ma oöcay>KHBaHHa. TIpeaynpenHTeabHbie 
curHaabi na npoßeaeHHe npeaynpeaH Teab- 
Horo oöcayiKHBaHHa npeaoTBpam aioT ocTa- 
HOBKH.

OnbiT CBHaeTeabCTByeT, h to  npHMeHeHHe

öoabiHHX yHHBepcaabHbix 3BM  a a a  Heno- 
cpeacTBeHHoro ynpaßaeHHa npoH3Boa- 
CTBeHHbiM oöopyaoßaH H eM  6e3 n p o M e *y -  
TouHbix STanoB, t .  e. öe3 Maabix 3BM, sko- 
HOMHaecKH HeBbironHO. Z Iaa  Henocpea- 
CTBeHHoro ynpaßaeHHa npoH3BoacTBeHHbiM 
oöopyaoBaHHPM  u paecooöpa3Hee ncnoab30- 
BaTb Maabie 3BM, ycraHOBaeHiibie b uexe, 
a öoabuiHe 3BM  npHMeHaTb a a a  öoa ee  
caoiKHbix (byHKUHft no ynpaßaeHHio BceM 
KOMnaeKCOM h no opraHH3amiH pa öoT  Bce- 
ro  npeannnaTHa ( A C Y I l ) .  B stom  cayu ae 
Maabie 3BM, aeftcTByiom He b cucTeM e 
A C Y T n ,  noaKaiouaioTca k öoabm oft 3BM, 
aeftCTByiOIUeft B aBTOM3TH3HpOBaHHOft PH- 
CTeMe ynpaßaeHHa npeanpnaTHeM (A C Y T I ) ,  
pa3MemeHHoft b BbiancaHTeabHOM ueHTpe. 
B cbok) oaep eab  A C Y IT  noaxarouaeTca k 
O A C Y  —  OTpacaeBoft aBTOMaTH3HpoßaH- 
Hoft CHCTeMe ynpaßaeHHa, a nocaeaH aa  k 
A C Y  ö oa ee  BbicoKoro paHra —  TocnaaH a 
h O T A C  —  oöiuerocyaancTBeH H oft aBTOMa- 
TH3HpOBaHHOft CHCTCMe CÖOpa H OÖpaÖOTKH 
HH^opMauHH a a a  yaeTa , naaHHpoBaHHa h 
ynpaßaeHHa HapoaHbiM. xo3aficTBOM.

üpHM epoM  npHMeHeHHa nporpaM M Hpye- 
m hx KOHTpoaaepoB h Maabix 3BM  aBaaea- 
ca aBTOMaTHaecKaa aHHHa oöpaöoTKH  Kap- 
TepoB aBTOMOÖHabHbix K opoöoK  nepeaau. 
ycTaHOBaeHHaa Ha 3aßoae HTaabaHCKoro 
KOHuepHa O H AT b TypHHe. B aHHHio 
BKaioueHo 76 ct3h kob , h c o c to h t  OHa H3 
321 n03HUHH. FlpOH3BOaHTeabHOCTb aHHHH
150 K ap T ep oB  b  u ac. O H a  3aHHM aeT n a o -  
u ia a b  2400 m2. JlHHHeft y n p a ß a a io T  c n o- 
M om b io  naTH  n p o rp a M M n p ye M b ix  K O H Tpoa­
a e p o B  M o a e a n  PHP-14 aM epHKaHCKoft (})Hp- 
Mbi J Ina>K H Taa SKBHnMeHT K op n op e ftu iH  h 
o a H o ft M a a o ft 3BM  M o a e a n  PHP-8 3Toft 
s ie  (frapMbi. npn 3tom  n p o rp aM M H p yeM b ie  
K O H Tp oaaepb i H cn oa b 3 y io T  a a a  yn p a ß ae H H a  
CTaHKaMH, a a a  K O H Tp oaa  h x  paÖOTbi h co- 
ra a co B a H H a  c BHeuiHHMH ycTpo ftcTB aM H , a 
M a a y io  3BM  —  a a a  o ö m e r o  K O H Tp oaa  p a -  
öo tm  Bceft aHHHH. IdH(J)opM auHH b n p o - 
rp aM M H pyeM b ie  K O H Tp oaaepb i n o e r y n a e T  o t  
500 aaTHHKOB, ycTaH O BaeH H bix  Ha CTaHKax
h np yrn x  MexaHH3Max.

Oöcay>KHBaioT aniiH io 22 paöouHx.
3BM  THna PHP-8 aBTOM aTHaecKH bh bo- 

aH T naH H bie Ha neu aT b , e c a n  U H K aoB oe 
B p eM a Ha a io ö o ft  p a ö o u e ft  H an  3 a rp y 3 o a -  
iio ft  no3HUHH O T K aoH aeT ca  o t  3aaaH H O ro 
ö o a e e  ueM Ha 2— 10 c, a TaK jK e  e c a n  fh k -  
a o B o e  BpeM a M oeuH bix ycraH O BO K, 3arpy- 
30HHbIX yCTpOHCTB H H aKO nH Teaeft CT3H0- 
BHTca H ecTaönabH biM . K p o M e  T o ro ,  o c y -  
m e c T B a a e T c a  a u a ra o c T H K a  p a ö o T b i sa eK - 
T p o o ö o p y a o ß a H H a , p e r a c T p a u n a  H eu cn paB - 
HOCTeft CHCTeMbl o x a a w n e H H H  h cm33kh, a 
TaK>Ke H e n o a a a o K  b p a ö o T e  M oeuH bix y c T a -  
hobok. P Ip oB ep K a  aaH H bix, Bbm eaeH H bix  Ha 
n euaTb , o c y m e c T B a a e T c a  K a m a b ie  2 q.

J Ih h h h  H 3roTO BaeH a H TaabaH CKoft (jinp- 
M oft J la  Caab-CnM aT CnA. OnbiT S K cn ay a - 
TauHH aHHHH noKa3biBaeT, h to  BpeMa npo-Вологодская областная универсальная  научная библиотека 
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Bhuh 3aipaT h n o iep b  BpeMeHH

O0HÄ BpeMeHH JIHHHH B % 
no aMepHKaHCKHM a s h h u m 1

ScJxJjeKTHBHOCTb B % 
k <})OHAy BpeMeHH 3a 

CMeT BHeApeHHH ynpaB- 
jieHH« JiHHHeft o t  3BM 

no cpaBHeHHio c p eae ft-
HO-KOHTaKTHOft

CHCTeMOft

MeponpHHTHH, o6ecne4HBaioiuHe

c pejieftHO-KOH- 
TaKTHOft CHCTe* 

Mofl ynpaß/ieHHfl

c  nporpaMMH- 
pyeMblM KOHT- 

pojuiepOM h 3BM

94)(peKTHBHOCTb

PaÖOTa J IH H H H ............................................................................... 63,0 71,7 + 8 ,7 BHeapeHHe aBTOMaTHHecKHX jihhhä c ynpaBJie-
npOCTOH JIHHHH -  B C e r O  ..................................................

B tom  HHcjie H3-3a HenoJianoK:

37,0 28,3 - 8 , 7 HHeM paöOTOft h SKcnjiyaTaiiHeft o t  nporpaM­
MHpyeMbix KOHTpOJIJiepOB H 3BM

9/ieKTpHHeCK0ft CH C TeM bi.................................................. 5 ,5 T3.0 2 ,5 ynpaßjieHHe uhkjiom paöoTH  o t  nporpaMMHpye­
Mbix KOHTpOJIJiepOB HJIH 3BM

MexaHHqecKHX ycipo ftcTB  .................................................. 5 ,2 '4 ,0 1,2 ÜHarHOCTHKa 0TKa30B c noMOUibio 3B M
pe>KymHx HHCTpyMeHTOB (aBapHftHaa CMeHa) . . . 9 ,3 9 ,3 — —

npo^HJiaKTHHecKafl CMeHa HHCTpyMeHTa.............. 7,0 2,0 5,0 rtoBbimeHHe KaqecTßa o6pa6oTKH
HajianKa HHCToyMeHTa h KOHipOJib to h h o cth  oßpaÖOTKH 5 ,9 5 ,9 — —
.Apyrne npHHHHM...........................................................................

1 Entrekin  D. A . — .Am erican  M ach lnlst*, 1970, i

4,1

r. 114, M  5, c . 8

4,1

7 -8 9 .

CTOeB 3HaUHTeabH0 COKpaTHJlOCb. KpoM e 
Toro , oß a en m a ocb  naaHnpcmaHHe p a 6 o xu  
JIHHHH B CBB3H C B03MO)KHOCTbIO nOJiyMe- 
HHH HeOÖXOÄHMOH HH())OpManHH.

B KaqecTBe a p y r o r o  npHMepa npHBeaeM 
CHCTeMy ynpaB aem ia  cßopoMHoft anHHeft 
3MOpTH3aTOpOB Ha 3aBOae aMepHK3HCKOH 
(J)HpMbi CßeHCOH ZleMaHa cucTeM. J Ih h h h  
COCTOHT H3 pHfla paÖOTaiOmHX He33BHCHMO 
a p y r  o t  a p y ra  ynacTKOB, npeaHa3HaneH- 
Hbix ÄJIH CÖOpKH OTaejIbHblX SJieMeHTOB H 
y3JIOB. ripOH3BOÄHTeJIbHOCTb JIHHHH
240 0  3 M op T H 3 aT op oB  b nac . JThhh io o ß c a y -  
>KHBaeT o ä h h  o n e p a T o p . Ee nojiHOCTbio aB- 
TOM aTHHecKaH p a ö o T a  y n p a B a a e T c a  h k o h - 
T p o a n p y e T c a  M ajibiM H 3BM  m o a g jih  P.Z1P-8 
H «H H Ä a c T p n a j i - 1 4 »  (jw pM b i Ryiammaji 9K- 
BHnMeHT KopnopeftuiH.

y n p a ß jie H H e  OTaeabHbiM H paßoHHM H no- 
3HUHHMH npOH3BOÄHTCH H pO npaM M H pyeM bl- 
MH KOHTpOJIJiepaMH, KOTOpbie B CBOIO OHe- 
p e a b  o ß ie Ä H H e u b i b  eaH H bift y 3 e ji,  ynpaß- 
jineM biH  M a a o ft  3BM.

OyHKHHH n p orp a M M H p yeM b ix  K O H Tpoju ie- 
p oß  33KJHOHaioTCH B BbinojiHeHHH o n p e a e -  
jieHHOÖ n ocjreÄ O B aTejib H ocT H  p a ö o T b i b 3a- 
BHCHMOCTH OT BXOflHblX CHriiaaOB. E c jlH  
KOÄ BXOÄHblX CHTHajIOB Ha KaKOH-TO CTa- 
ä h h  M eH H eTca, n p orp aM M H p yeM b ift KO H T^oa- 
jiep C H raa jiH 3 H p yeT  06 s to m  M a a o fi 3BM, 
K O T op a a  B b ißn paeT  H3 naMHTH h B b ia a e r  
HHCTpyKUHH, COOTBeTCTByiOUlHe B03HHK- 
meft cHTyauHH. K bo3hhku ihm  cHTyauHHM 
OTHOCHTCH H H apytU eH H e cJjyHKUHOHHpOBa- 
h hh  p a ß o n e ft  no3HUHH. B s to m  c a y n a e  
3BM  y n a 3biB aeT MecTO H axöJK aeH H a Henc- 
npaBH ocTH . r ie p H oa H q ecK H  M a jia n  3BM  
o öp a O a T b iß a eT  co fip aH H b ie  aaH H bie n o  B03- 
PHKUIHM OTK33aM H BbI3BaBIHHM HX npHHH- 
HaM. 3 t h  aaH H bie aHajiH3HpyiOTCH h hc-

noJib3yioTCH äjih  opraHH3auHH HaaaeJKame- 
ro  OÖCJiyjKHBaHHH JIHHHH.

B TaöjiHue npHBeaeHbi uaHHbie no 3tJ>- 
(JieKTHBHOCTH ynpaßjieHHH aBTOMaTHnecKH- 
mh jihhhhmh c noMouibK) nporpaM M Hpye- 
Mbix KOHTpOJIJiepOB H 3BM.

HaH6oJIbIHHH SKOHOMHHeCKHH 3(})(})eKT aa - 
eT BHeapeHHe 3BM  b ynpaßaeH ne tcx h o - 
aorHHecKHM npoueccoM  (ACYTri). Flpn 
mnpoKOM Hcnojib30BaHHH 3BM  j x j i h  ynpaB- 
aeHHH npoH3BoacTBeHHbiM oOopyaoBaHHeM 
B03HHK3eT o6l>eKTHBHaH HeoßxOflHMOCTb B 
OaHOBpeMeHHOM pa3BHTHH aBTOM3TH3aUHH 
pa3paßoTKH aoKyMeHTauHH, HeoßxouHMoft 
npH aBTOM3TH3aUHH npOH3BOaCTBeHHHX 
onepau.HH a a a  Ka>Kaoro oßopyaoBam iH , 
rpynnbi oßopyaoBaHHH n aHHHÖ, h B3anM- 
HOM yBH3bIBaHHH HX paßOTbl, HTO He MO- 
>KeT ocymecTBJiHTbca 6e3 3BM , t .  e. one- 
paTHBHoe njiaHHpoBaHHe, ynpaßaeHHe h 
noaroTOBKa npOH3BoacTBa (noacncTeM bi 
ACyn). 3 t h  a s e  B3aHMocBH3aHHbie cHCTe- 
Mbi npeaCTaßaaioT coßoft eaHHbiö npouecc 
aBTOMaTHsauHH npoH3BoacTBa.

F lau  ycneu iH oro pemeHHa 3aaam i aBTo- 
MaTH3aiIHH np0H3B0aCTBa peKOMPHayeTCH 
ocyu iecTBaaTb pa3pa6oTKy A C y n  h 
A C y T Ü  oaHOBpeMeHHO, h to  oßecne iH T co- 
3aaHHe KOMnaeKCHHX B33HMOCBa3aHHbIX 
CHCTeM. BHeapeHHIO aBTOMaTH3HpOB3HHHX 
cncTeM ynpaßaeHHa aoaJKHa npeauiecTBO- 
BaTb ßoabu iaa noaroTOBHTeabnaa paßoTa h 
npe>Kae Bcero TinaTeabHaa noaroTOBKa 
oßbeKTOB K aBTOMaTH3aUHH.

Ocoßoro BHHMaHHa 3acayn<HBaiOT bo- 
npocbi opraHH3auHH npon3BoacTBa h co- 
BepiUeHCTBOBaHHH TeXHOaOTHH, nOarOTOBKH 
KaapOB, CTaHaapTH3aUHH H yHH(J)HKaUHH 
(JiopM aoKyMeHTOB a a a  oßpaßoTKH npH no- 
moiij,h 3BM.

Ä a a  co3 aaH H a  ocHOBaHHbix Ha 3BM ch- 
CTeM, cn ocoÖ H b ix  ycneu iH O  y n p a ß a a T b  n p o -  
H3BoacTBeHHbiMH n p ou eccaM H , Tpeßy ioTC H  
oßB eaH H eH H bie y c n a n a  cneunaaH CTO B, x o p o -  
rno  pa3 ß H p a iou iH X ca  b p a ß o T e  n p e a n p n a -  
™ a  h e r o  o ö o p y a o B a iiH H , h cneunaaH CTO B 
B oßaaCTH  aaeKTpOHHOH TeXHHKH. B CB33H 
c  3thm b H a c T o a m e e  BpeMH p yK O B oaH T eaa - 
mh O T aeaoB  A C y n  h ACyTFI H a3H aaaioT
OnblTHblX npOH3BOaCTBeHHHKOB, a He cne- 
HHaancTOB b oßaacTH saeKTpoHHO-BUHHcaH- 
TeabHOH TeXHHKH.
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Hcnoab30BaHne nporpaM M Horo ynpaBaeHHn 
B aBTOMaTHHeCKHX (pOpMOBOHHblX JIHHHHX 

npn 3aanBKe ayryH a

U lBeftnapcK aa <J>npMa G e o rg  F isch er  AG 
pa3p aöoTaaa  3aaHBOHHyio CHCTeMy a a a  ny- 
ryH a c m apoBnanbiM  rpac()HTOM, k o b k o to  h 
cep o ro  n y ry iia , b KOTopoft Hcnoab3yeTca 
nporpaM M Hoe ynpaßjieHHe. B aaaiiBOHHyio 
ycTanoBK y GEA BKaioaeiibi kobui co cTono- 
poM h cnenHaabHbiH MexaHH3M C Tep*H a  
CTonopa. K ob ih  co  CTonopoM ycTaHOBaeH 
Ha KOMÖHHHpOBaHHOH CTaHHHe, C nOMOUlblO 
KOTOpoH kobui MOJKeT nepMeiuaTbCH B no- 
nepeaHOM h npoaoabHOM HanpaßaeHHH k 
yaacTK y 3aaHBKii. CTaHHHa T a K * e  no3BO- 
aaeT  touho  peryanpoB aTb OTBepcTHe Ha

3arpy3Ky h p a 3 rp y3 «y  KOBma BHe yaacTKa 
3aaHBKH. CTepiKeHb CTonopa o x a a *a a e T c a  
B03ayxoM . O h  paßoTaeT b TeaeHHe Heaean 
b a s e  CMeHbi 6e3 nepepbiBa. 3aaHBoaHaa 
CHCTeMa CKOHCTpyHpOBaHa H3 yHH([>HUHpO- 
BaHHbix y3aoB. ö n p M a  BbinycaaeT h cne- 
UHaabHoe oßopyaoB an n e —  aaeKTpoHHyio 
CHCTeMy nporpaM M Horo ynpaßaeHHa, 6aa- 
ro a a p a  KOTopoMy to h h o  coßa ioaaeTca  ao- 
3a 3aanBKH.
«Giessereitechnik», HiOHb 1975, t .  21, 
Ns 6, c. 215— 216.

HoBaa (JiopMOBoaHaa jihhhh

ÄBTOMaTnaecKaa ^opMOBOHHaa aHHHa, 
co3aaH iiaa  b FZ(P npeanpnaraeM VEB Gi-

Sag, OCHaUieHa UByMH OaHOn03HUHOHHbIMH 
(|)OpMOBOaHbIMH aBTOMBTaMH a a a  H3rOTOB- 
a e iin a  hhjkhhx h BepxHHx onoK pa3MepaMH 
100X 800X300/300 m m . OnoKH H3roTOBaa- 
lOTca cnocoßoM  BCTpaxHBaHHa c noanpec- 
coBKoft. C TaraaecK oe aaBaeHHe npeccoßa- 
hhh noaaepacHBaeTca b n p ea ea a x  8 h 
14 Krc/MM2 h p eryan p yeTca  öeccT yn eH a a m  

O hokh  nepeM em aioTca poabranroM  c no- 
BopoTHbiMH CToaaMH. yK aaab iB a iom ee ycT- 
poücTBO onycKaeT BepxHioio o n o x y  Ha 
HHJKHIOIO C yCTaHOBaeHHbIMH CTepiKHaMH.
F lepea  no3HnneH mantjioBaHHa h n ocae  
oxaaJKaenna BHOBb ycTaHaßanBaiOT rpy3H  
a a a  yTam eaeHHa c npoTHBOnoaoscHOH c t o - 
poHH poabraH ra. H3roTOBaeHHHe h o x a a * -  
aeHHbie onoKH c noM onibio noa ijeM H oroВологодская областная универсальная  научная библиотека 
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ycTpoftcTBa nOÄHHMaioT Ha ap yroft poab- 
raHr h TpaHcnopTHpyioT k ycTpoftcTBy aaa 
BUÖHBKH. BojIBaH C OTJIHBKOH ÜOÄaeTCH K 
BHßpoCHTy, r a e  CMecb O TaeaaeTca o t  o t - 
aHBKH. ü y c T a a  onona nepeaaeTca  b noßo- 
pOTHOe yCTpOHCTBO, 3aTeM aBTOMaTHHeCKH 
pa3aeaaeTca  Ha ik w io b h h h  h BHOBb noaaeT- 
CH K <l>OpMOBOHHbIM aBTOMaTaM.
« P r a x i s » ,  a n p e a b  1 9 7 5 , Jsle 8 ,  c . 1 4 1  —  
1 4 2 .

üpecc-aBTOMaT a aa  ropaaeii uiTaMnoBKH 
a e ia a e ä

Üpecc-aBTOM aT MoaeaH 2-3 a a a  ropaneii 
UiTaMnoBKH H3r0T0BaeH (JmpMOä N a t io n a l 
M a ch in e ry . üpoH3BoanTeabHOCTb npecc-aB- 
TOMaTa 150 aeT/MHH. O npM a BunycKaeT 
Tpex- h HeTupexno3HUHOHHbie n p eccu . C a- 
M u ii ßoabiuoH H3 Bbm ycKaeM Hx npecc-aß - 
TOMaTOB u iTaM nyeT a eT a a a  BecoM 3,2 x r  
npH npOH3BOaHTeabHOCTH 70 aeT/MHH. 
Üpecc-aBTOM aT M oaean  2-3 npeaHa3HaaeH 
a a a  UiTaMnoBKH u iecrarpaH H U x raeK  pa3- 
MepoM 60,3 mm. ü o c a e  npouiHBKH oTBep- 
c th h  cbeM Hoe npncnocoöaeH H e OTaeaaeT 
a eTaab  o t  nyaHCOHa, h a eTaab  naaaeT  b 
pa3rpy30HHUH >Keao6. B  t o  BpeMa x o ra a  
aeTaaH  aßH *yTC H  BBepx OTHOCHTeabHO 
MaTpHU, OHH CHHMaiOTCH C nyaHCOHOB BH- 
TaaKHBaTeaaMH. O C uh ho a a a  3aroTOBOK 
Hcnoab3yioTCH npaM bie CTepjKHH. ü p e c c  
CHaöaceH aBTOMaTHnecKoft CHCTeMofl y c ra -  
HOBKH BbICOTbl OTpe3aeMOH 33rOTOBKH. 3 a - 
roTOBKa noaaeTca  c  noM om bio HanpaBaaio- 
m n x  poaHKOB, a n ep ea  pe3Kofl crepjKeHb 
>KecTKO (jiHKCupyeTca 3axßaTaMH, öa a ro a a - 
pa  aeM y CTepaieHb OTpe3aeTca to h h o  h He 
npoH cxoaH T noBpejKaeHHa HHCTpyMeHTa. 
ü pH B oa  MexaHH3Ma pe3KH —  KyaaaKOBUH. 
3aroTOBKa o t  oaH ofi MaTpnubi k  a p y ro ü  
nepeM eiu aerca  ropH30HTaabHo c noM om bio 
3axBaTa c  naabuaMH, KOHCTpyKUHa k o to -  
p o ro  oaeHb npocTa. 3axB aT  m ojkho a e rx c  
peryanpoB aTb h MeHaTb. K a a ta a a  MaTpHua 
HMeeT CBOH BblTaaKHBaiOlXiHH MeX3HH3M, 
peryaHpyeM bift Ha pa3aHTOyio BbicoTy 3aro- 
tob k h , ö a a ro a a p a  KOTopoMy n oayaa ioT  
TOHHOe n03HUH0HHp0BaHHe 3arOTOBKH B 3a- 
XBaTUBaiomeM ycTpoücTBe. TeM nepaTypa  
3aroTOBKH aocTH raeT 1160°C, nosTOMy Ha 
npecce  npeaycMOTpeHa CHCTeMa oxaaa<ae- 
h hh : H a p y *H a a  —  a a a  nyaHCOHOB, 3axBa- 
Ta h Hanpaßaaiom HX h BHyTpenHaa —  a a a  
MaTpnii, noaaiou;HX poaHKOBux BaaoB h 
cbeMHHKa. KoH eu  nyaHCOHa aacTo conpn- 
xacaeT ca  c  ropaaHM MeTaaaoM , nosTOMy 
e ro  op ou iaeT  o x a a w a a io m a a  jKHaKocTb, a 
b 3 to  BpeMa pa36pbi3rHBaK>iune roaoBKH 
nepeM euiatoTca CHH3y BBepx, a Hanpaßaa- 
tornaa Ha3aa h bhh3. MexaHH3M pa36pbi3- 
rwBaioiiiHx roaoBOK BunoaHaeT aßoftHyto 
(pyHKUHio: 0ÖHapy>KHBaeT a e ra a b , Haca- 
jKeHHyio Ha nyaHCOH, h ocTaHaßaHBaeT 
npecc.

«M e t a lw o r k in g  p rod u c tio n “ , a n p e a b  
1 9 7 5 ,  t . 1 1 9 , Ns 4 ,  c . 17 .

ABTOMaTHaeCKHH CTaHOK 
a aa  yaaaeHHH 3ayceHueB

d>HpMa P re c im a  BbinycKaeT c t3 h o k ,  
npeaHa3HaaeHHbiH a a a  yaa a en n a  3ayceH- 
ueß, ueHTpoßaHHa h c h h th h  (pacoK c a e ia -  
a eft THna BaaoB h Tp yö  anaM eTpoM 15—  
40 mm h aaHHofi 300— 1200 mm. JieTaaH, 
noaßepraeM bie oßpaöoTK e, B pyrn y io  3arpy- 
JKaiOT b HaKaouHbiH Mara3HH-HaKonHTeab, 
a oT Tyaa  o h h  aBTOMaTHaecKH n oaa ioTca  k 
paßoaHM opraHaM CTaHKa, ra e  aBTOMa- 
TnaecKH BbiBepaioTca no n o a o *eH H io  h 3a- 
xpenaa ioTca . UIiiHHaeaH CTaHKa ycKOpeH- 
hoh noaaaeü BBoaaTca b paöoayio no3H-

u h k ). Ü o aocTHjKeHHH umHHaeaaMH ynopoB 
cneunaabHoe ycTpoftcTBO nepeKaroaaeT 
ycKopeHHyio n o a a a y  Ha p a öoa y io . ü o c a e  
OKOHaaHHH OÖpaÖOTKH 3T0 yCTpOHCTBO 
BKaiouaeT CHCTeMy OTBoaa iunH iiaeaefl. 0 6 -  
paöoTaHHaa aeTaab  c noM om bio a s y x  Toa- 
KaTeaeö noaaeTca  Ha poabraH r, KOTopbifl 
n epeaaeT  ee  Ha noaaoH . CTanoK m o k h o  
aerKO BCTpoHTb b aBTOMaraaecKyio aHHHio 
MeTaaaopejKym HX CTaHKOB. 

« In d u s t r ie -A n z e ig e r » ,  a n p e a b  1 9 7 5 , 
Ns 2 7 , c . 5 3 3 .

O  BBeaeHHH ropsuieü ra30Boü aTMOccpepu 
b nenb a a a  TepM oo6pa6oTKH

Pa3pa6oTaH  cn oco6  npHTOTOBaeHHa 3a- 
iu h th o h  ra30B0Ü aTM oafiepH  B peTOpTe, 
cnennaabHO BCTpoeHHOH b n e ib . C n ocoö  
HMeeT öoabuiHe npeuMyiuecTBa no cpaBHe- 
HHK) c  OÖbIHHbIM iHCnOab30BaHHeM OTaeab- 
H oro reH epaTopa. OcHOBHbie o c o ö c h h o c th  
ra3onpHroTOBHTeabHOÜ yeranoBKH 3aKaio- 
aaiOTca b to m , h to  p eropT a  c  KaTaan3aTO- 
poM pacnoao>KeHbi b CTenxe neun Henocpea- 
CTBeHHO b MecTe BBoaa CMecH ra30B h h to  
npeaycMOTpeH BHyTpeHHHH oöorpeB  ca oa  
KaTaaH3aTopa TpyöaaTbiMH HarpeBaTeaaMH 
TOHKoro ceaeHHH. BcaeacTBHe b h c o k o h  
MouiHocTH HarpeBaTeaeft CTaao bosm ojkhm m  
caeaaTb caoü  KaTaaH3aTopa aocTaTom io  
KOpOTKHM H He BblCTynaiOlIiHM npaKTHieCKH 
3a npeaeabi TenaoH3oaHpoBaHHoii c tc h k h  
nenn. OTHOCHTeabHO He6oabuiaa noßepx- 
HocTb TopuoBoii cTeHKH peTopTbi, o m e jin -  
rom eö ee o t  BnyTpeHHero npocTpaHCTBa 
nenn, TaK>xe cnocoöCTByeT n oaaep *aH H K ) 
He33BHCHMbIX TenaOBUX pe*HM OB B peTOp- 
T e H B  neHH. üpOH3BOaHTeabHOCTb yCT3HOB-
kh  cocTaßaaeT 10— 30 m3/h 3amHTHoro r a ­
sa. X apaKTep aTM Oc^epu MOJKeT 6bm> 
BOCCTaHOBHTeabHbIM, OKHCaHTeabHbIM HJIH 
HayraepojKHBaioiUHM b 3 3 b h ch m o c th  o t  
npOnopUHOHHpOBaHHH HCXOaHOH CMeCH. 
Ü pH  Hcnoab30BaHHH aaHHoro cn ocoöa  ao- 
CTHraeTCa cyiuecTBeHHaa sk o h om h h  3Hep- 
THH, COKpamalOTCH HenpOH3BOaHTeabHbie 
noTepn Tenaa, xapaKTepHbie a a a  oObiHHoro 
cn ocoöa . SH eprua HarpeBa peTopTbi h Te- 
naoTa  cropaHHH H cxoaHoö ra30Boü CMecH 
npoayKTHBHO Hcnoab3yioTca b (jjop.Me Te- 
naoB oii sHeprHH aTMOcipepbi. C oKpam aeTca 
npHMepno Baßoe c to h m o c th  npuroTOBae- 
HHa 3auiHTHoro ra3a, cocTaBaaioH taa a a a  
KaMepHOH nean OKoao 10% Bceft c to h m o ­
c t h  TepM ooöpaöoTKH. ü p a  BBeaeHHH Heno- 
cpeacTBeHHo b neaHoe npocTpaHCTBo ropa- 
aeft ra3OB0Ü aTMOc<})epbi noßbim aeTca 
B3pbiBo6e3onacHOCTb npouecca, a s t o  o c o -  
öeHHO BaiKHO a a a  HH3KOTeMnepaTypHbix 
cn ocoöoß  oöpaöoTKH. KpoM e to r o ,  coxpa- 
m aeTca BpeMa yaaaeHHa H3 nean KHcaopo- 
a a  B03ayxa, k o t o p h h  He ToabKo BbiTec- 
HaeTca, h o  h XHMHaecKH cßa3biBaeTca kom - 
noHeHTaMH aTMOC(J)epbi. ü p n  aaHHOM cno- 
c o ö e  3HaaHTeabHO aKTHBH3HpyeTca nepe- 
x o a  BemecTBa. TaK, npn Hayraepo*HBaHHH 
CTaaH 18C rN i8  3Haora30M c aoöaB K oil Me- 
TaHa b TeaeHHe 1 a npn 920°C 6 u a a  n oay- 
aeHa rayÖHHa ca oa  0,45— 0,5 mm, KaK h 
npn KaneabHOM cn ocoöe  neMeHTauHH. 0 6 o -  
hm s th m  cnocoöaM  npacym a Ta ocoöeH - 
HOCTb, aTO KOHTaKT nOBepXHOCTH caaKH c 
HayraepojKHBaiomHMH ra30BUMH cMecaMH 
npoucxoaHT cpa3y * e  n ocae  h x  o6pa30Ba- 
hhh 6e3 npoMe>KyTOHHoro oxaaaiaeH H a. 
ra30Bbie M oaexyau , o6pa3yiom H eca npu 
BBeaeHHH b neab, aßaaiOTca 6 oaee  peaKUH- 
o h h o  cnocoöHbiMH, aeM naccHBnpyeMbie b 
p e3 yab iaTe  oxaaa<aeHHH. H a u 6 oaee  cnab- 
Haa aKTHBH3auHa ra3a npoucxoaH T npn 
OÖpa30BaHHH aTMOC^epbl H3 aHCCOUHHpO- 
BaHHoro aMMHaxa. B  ca yaa e  ueMeHTau,HH 
b yK33aHHOH aTMoc^iepe c aoöaBaeHHeM 
MeTaHa h coÖaioaeHHa npoaux ycaoBHH

npHBeaeHHoro npHMepa rayÖHHa ca oa  B03- 
pacaa  a o  0,6 mm, t .  e. CTaaa aHaaorHHHoii 
noayaaeM oft b coaaH oö  BaHHe. ü p n  aeMeH- 
TaiiHH H3aOJKeHHblM CnOCOÖOM npoHcxoaHT 
aKTHBH3aiiHH Bcex CTaaHÜ npouecca  nepe- 
Hoca y ra e p o a a  H3 ra30Boft (j>a3H b CTaab, 
BKaioaaa e ro  aH4>cj)y3HK) b ra y ö b  MaTe- 
pnaaa.

«H ä rb e re i-T ec h n is ch e  M it t e i lu r g e n »  a n ­
p e a b  1 9 7 5 , t . 3 0 ,  NJö 2, c. 107— 111.

üorpeuiHOCTb b mecTepHax 
nocae uieBHHroBaHH»

ü orpeu iH ocTH  b 3y6aaToii n epeaaae Bbi- 
3hIBaiOTCH B OCHOBHOM 3KCUeHTp HaHOCTblO 
M e * a y  OCblO, OTHOCHTeabHO KOTOpOH rnec- 
TepHH 6 u a a  npeasapHTeabHO Hape3aHa, h 
OCbK), OTHOCHTeabHO KOTOpOH OHa UieBHH- 
roßaaacb . C  noM om bio oaHonpo<J)HabHoro 
M eToaa KOHTpoaa o n p ea ea a io r  KHHeMaTH- 
aecKne norpeuiHocTH 3auenaeHHa npoßepa- 
eMOH mecTepHH no cpaBHeHHio c  3TaaoH- 
h oh  npn 3aaaHHOM 3a3ope, a e ro  Heab3a a o -  
CTHab asyxnpo(j)HabHbiM  MeToaoM KOHTpo­
a a . ü o c a e  uieBHHroBaHHa CHHacaeTca s k c -  
ueHTpuaHocTb 3y6beB mecTepHH, a  oö iu aa  
HaxonaeHHaa norpem nocTb 3auenaeHHa He 
CHHHiaeTca h npH6aH>KaeTCH k  HaaaabHOMy 
ÖHeHHio. Pa3anaHbie napaM eTpu  3yöa a T oro  
K oaeca  (n p o^ n a b , m ar, cn npaab ) m o k h o  
npoßepaTb Ha pa3ananbix npHÖopax. E cau  
3 th  napaM eTpu  cooTBeTCTByiOT BepxHeMy 
n p ea ea y , HaKonaeHHaa norpemHOCTb b 3a- 
uenaeHHH 6ya eT  BbixoanTb 3a npeaeab i no- 
a a  aonycK a. M e T o a  oaHonpotjm abHoro 
KOHTpoaa no3BoaaeT öbiCTpo onpeaeaH Tb h 
cyMMnpoBaTb Bce norpemHOCTH. ü orpem H O - 
c t h  3y6aaTbix nepeaaa  Heo6xoauMO onpe- 
aeaaTb  a a a  oueHKH myM a 3auenaeHHa, a 
TaK>Ke a a a  onpeaeaeHHa KaaecTBa aean - 
Teabnu x nap h naaH eiapH bix mecTepeH.

«M a c h in e r y  and P ro d u c tio n  E n g in e e r in g » ,  
anpeab  1975, c. 126, Ns 3255, c. 384— 386. 
3 8 6 .

HoBaa KOHCTpyKUHa npHBOua 
saeKTpouHOü npoBoaoKH

AHraHHCKaa 4>HPMa H o b a r t  B ro th ers  
L td . Ha nocaeuHeii M e*ayH apoaH öH  b h -  
craBKe CBapoHHoro ob opyaoB an n a  aeMOH- 
CTpHpoßaaa h ob > to  CHCTeMy npnBoaa, k o - 
Topaa  o6ecnennBaeT 3aBHCHMbiß MeToa no- 
aanH saeKTpoaHOH npoBoaoKH o t  o ia a a e n -  
HOTO CTaUHOHapHOrO HCTOHHHKa. KoHCTpyK- 
UHa 3 to h  CHCTeMbi 3HaaHTeabHO OTannaeTca 
o t  KOHCTpyKUHH cym,ecTByiom,Hx npHBO- 
aOB: BMeCTO OÖblHHblX nOUaKUUHX poaHKOB 
c 3y6aaTOH nepeaaneft, y3ea  noaa iom H x po- 
aHKOB, ycTanoBaeHHbiä Ha BTyaxe, KOTopaa 
coeaHHeHa c BaaoM aßH raTeaa nocToanHO- 
ro  TOKa. ü oaa io iu H e  poaHKH ycTaHaßaHBa- 
WTca n oa  yraoM  k  saeKTpoaHoft n poßoao- 
Ke, KOTopaa n oaaeTca  nepe3 orB ep crae  Ba- 
aa  aßHraTeaa. /IßHraTeab caeaaH  th k h x  
pa3MepoB, h to  oh  BCTpaHBaeTca b pyaKy 
nncToaeTa. K o ra a  y3ea noaaiou iH x poaH- 
k o b  Bpam aeTca, o h  nepeaaeT  aHHeÜHoe 
ycn an e npoßoaoKe. C xopocTb  noaaan  onpe- 
a eaaeTca  CKopocTbio aßH raTeaa, yraoM  
ycTaHOBKH noaaram Hx poaHKOB h aaßaeHH- 
eM, KOTopoe oh h  OKa3biBaioT Ha npoBoao- 
Ky. PoaHKH noanpyjKHHeHbi, h to  oöecnean - 
BaeT Hy>KHyio cieneH b cKoabiKCHHa, nosTO- 
My He Hy>Kno öaaaHcnpoBaTb npuBoaHoe 
yCTpOHCTBO, KaK B OÖbiaHblX npHBoaax. H o - 
Baa KOHCTpyKUHa npHBoaa npeacTaßaeHa b 
a ß yx  BapnanTax: L in e a r  I a a a  saeK Tpoa- 
h o ö  npoBoaoKH anaM eTpoM  7,6— 11 mm h 
L in e a r  V  a a a  anaM eTpa 1,5— 2,7 mm.

«M e t a l  C o n s tru c t io n », a n p e a b  1 9 7 5 , 
T. 7 , Ns 4, c. 189.
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PEcDEPATbl CTATEtil

VAK 629.113.00i
BnHHHHe Pä3/iHHHbix cpaKTopOB Ha Bpetofl 3aflep>«KH nocTynne» 

hm h M acjia k  napaM TpeHMH b nepMOfl nycKa M n p orp ea a  flDMraTe- 
b h .  r p ü r o p t e B  M . A . ,  n  a  B ji h  c k  h  H B . M ..  K  a p  n  e  h - 
k  o  B . B . «A B T O M O ö H jib H a H  n p o M b iu iJ ie H H O C T b ».  1 9 7 5 , N e  11 .

P a C C M O T p eH O  B A H H H H e pa3J IH H H b IX  (p a K T O p p B  H a  B p eM H  nOCTJ^n- 
J16HHH M a c j ia  k  n o flu iH H H H K a M  K o n e H n a T o r o  B a n a , a  T an H ce  H a  n a -  
AeHCHOCTb H  AO JirO BeH H O CTb aBTOMOÖHJIbHOI'O  AB H i aTe .'iH . P  H C. 4. 
Jb H 6 JI. 3. 
y flK  629.113.049

AHarHOCTHKa iiHBHHflponopLHHeBOM rp y n n u  ABHraTe/ieH HM3. 
Ä o j i e p K H f l  B.  A . ,  H  b  a  h  o  b  A .  A . ,  T o j i c t o b  B . A .  « A b t o m o -  
öH J ibH aH  n p o M b iu iJ ie H H O C T b »,  1 9 7 5 , N s 11.

P a c c M O T p e H b i  p a a j iH H H b ie  A H a m o c T H q e c K H e  n a p a M e T p b i ,  B t iG p a -  
H b i H a n ß o j i e e  H H ip o p M a T H B H b ie  n a p a M e T p b i ,  o n p e A e n e H a i  h x  n p e -  
A c n b H o  f lo n y c T H M b ie  3 H aH eH H H . y c T a H O B jie H b i n p e A c a b r io  A o n y c T H -  
M b ie  3H a> ieH H H  H 3 h o c o b  A e T a a e i i  A H A H H A p o n o p n iH e B o ft  r p y n n b i .  
H c c j ie A O B a H o  BJIHHHHe h 3 h o c o b  A e T a a e i i  o i o i i  r p y n n b i  H a  m o u ih o c t -  
H b ie  h  B K O H O M H H ecK H e n o K a 3 a T e j iH  A B H r a T e j ie ä .  T  a  6  j i .  2. P  h  c . 4 . 
yflK  621.43.032.8

O coC eH H O cTH  p a ß o T b i CHCTeM bl T on / iH B on o flan H  6 eH 3 H H O Boro  abm - 
r a T e j in  b  K aB M Ta i^H O H H b ix  y c a o B H n x .  M  a  p  k  e  e  B B . b .  « A b t o m o -  
ö n j ib H a a  npoMbiuiJieHHOCTb», 1 9 7 5 , N s 11.

P a c c M O T p e H o  b j ih h h h c  i 'H / ip a B j in n e c K o r o  c o n p o T H B jie H H H  K a u  
B c a c b iB a io m e f t ,  T a K  h  H a r H e T a T e n b H o ü  M a rH C T p a jiH  C H C TeM b l T o n -  
j iH B o n o f la n H , a  T a im c e  B a n ju in e  K O H C T p yK ijH H  o T f le j ib H b ix  a n e M e u -  
TOB 6 eH 3 0 H a C O C a  H a  B epO H TH O C Tb  0 6 p a 3 0 B a H H H  ItaB H Ta ilH O H H B IX  
y c j iO B H fi .  P  h  c .  5 . B  h  5  j i .  7. 

y flK  6 2 9 -1 1 3 .0 7 5
HccnefloeaHM e npHHMH HepaBHOMepHoro H30ca ujhh jierKOBbix 

aB TO M O ßH J ie ft. J o p i y H H O B  f l .  © .  «A B T O M O Ö H n b H a  H npO M M IH - 
j ie H H O C T b » ,  1 9 7 5 . N e  11 .

I lp H B e A e H b i  p e 3 y j ib T a T b i  3 K c n e p u M e H T a j ib H b ix  H cc jieA O B a H H Ö  
ip a K T o p o B , B jiH H io m H X  H a  x a p a K T e p  H 3 H o c a  p u c y H K a  G e r o B o ö  a o -  
P o jk k h  n p o T e K T o p a  h ih h  J ie rK O B b ix  a B T O M O ö H a eö , a  TaK JK e A a u H b ie  
OÖ H 3M eH eH H H  CXOJKAeHHH y n p a B J IH e M b lX  KOJieC aBTOM OÖHTH T A 3 - 2 4  
n p H  AbH H ceH H H  H a  n pH M O H  f l o p o r e  c  p o ß i ib iM  a ccp a n b T O B b iM  n o K p b i-  
T H eM  H a  p a3J IH H H b IX  CKO pO CTH X H p e jK H M a X . V  C Ta llO H .'ie  HO BJIHHHHe 
p a 3 B a j ia  H a  o a h o c t o p o h h o c t b  H 3 H o c a  h ih h  h  H a  O T cyT C T B H e  CBH3H 
M eJ K A y  cxoJ K A S H H eM  h  p a 3 B a ji0 M  y n p a B . 'in e M b ix  K o n e c  aBTO M O O H .ia . 
P e 3 y A b T a T b I  S K C n e p H M e H T a jIb H b lX  p aÖ O T  n O K a3 b IB a iO T , HTO OCHOB- 
H b lM  c| )aKTOpOM , BJIHHIOIAHM H a  H ep a B H O M ep H O C T b  H 3H 0C a  P H C y H K a  
ö e r o B o i i  a o p o h c k h  n p o T e K T o p a  n o  in n p u H e  h  n o  O K pyjK H O C TH , h b -  
A H eTC H  K p iIB I1 3 Iia  n p o ip H A H  G erO B O Ü  A °P °J K K H  n p o T e K T o p a  H IH H bl. 
P  H C. 3.

y flK  629.113-535.2
HccneAOBaHHe T e M n e p a T y p H o r o  p em M M a  r H A p o M e x a H tm e c K O H  ne- 

p e A a n w  a B T O ö y c a  b  yc/ ioB H H X  jK a p n o r o  K J iH M aTa. C e p r e e B  A .  I I . ,  
C a p a c p a H O B  K) .  K. ,  X  o  M e  h  k  o  C.  E. ,  T p H ö y n e B  O.  T.  
T e p e x o B  A ,  C . «A B T O M o G n n b H a H  n p o M b iu in e H H O C T b » , 1 9 7 5 , N e  11 .

f la H O  o n a c a H H e  HCCJieAOBaHHH T e n J io ß o r o  c o c t o h h h h  T H A P O M ex a -  
H H u e c K O ft  n e p e A a u H  a B T o G y c a  r o p o A C K o r o  r a n a  b  n p e A e n b H b ix  
y c n o B H H X  a K c n j iy a T a i jH H .  T  a 6  j i .  1. E  H G A . 2.

» » K C l X T j S :

yflK 629.113.001
3 K cn n y aT aA H O H H an  H arp ym eH H O C T b  K ysoB O B  aBTOM oGHJieü E e n A 3  

OoHbiHOH rp y ao n o A -b eM H o cT M . C h  p o t  k  h  h  3. JI., M a x a u -  
h o b  B. A., K a A h  h  h  h  e  H K o 10. ü . ,  H o c h k  B. f l . ,  f l  o 6- 
p bi x  JI. H. «ABTOMoöHAbHaa npoMbiuiAeHHoCTb», 1975, .Ne 11.

I lp H B e A e H b i p e 3 y A b T a T b i T e il3 0 M o T p iia e c K U X  HCC.'ieAO ii.u iiiii B03- 
AeHCTBHH co CTopoHbi A o p o rH  H a  K y30B  h  H anpH JK eH H ü b  H e c y -  
m H X  9J ieM eH Tax K y3 0 B a  aB T O M O öH A H -caM oC B aA a  EenA3-548A B 
S K cn A y aT aA H O H H b ix  ycAO BH H X . P a c .  3.

yflK  629.113.59
M eTO AH K a B b iC o p a  TM na T o p M 0 3 H o ro  n p H B O A a . r  e  h  6  o m  B. E.,

T y  t  t  a  A .  H ., A p i e u b e ß a  H . B., H a  h  a  a  A .  H . «AßTOMoGHAb- 
Haa npoMbiuiAeHHoCTb», 1975, Ne 11.

P a c c M O T p e H a  M eTO AH K a B b iö o p a  T a n a  t o p m o 3h o t o  n pH B O A a  c y q e -  
TOM C O BpeM eH H blX  TpeÖ O B aH H Ä  K SCfKjjeKTHBHOCTH TOpMOHCeHHH H 
AerKOCTH  y n p a B A e H H H . IIpH BCAO H bi a K a a i i r i ia e C K i le  3 3 b h c h m o c t h  
h  H O M orp aM M a , no3BOAHK>ii;aH  o ia o iih t b  n p e A e A b H b ie  b o 3m o j k h o c t h  
TOPM 03HOÖ CHCTeMbl C TeM  HAH HHbIM  COHeTaHHeM  THnOB T0PM 03 - 
H blX  M exaH H 3M 0B  H TopM 03H bIX  npH BOÄOB. T a 6 A . 2. P H C. 3. 
F H 6 A . 5.

yflK 629.113.001.1
O n p eA en eH M e  paöoTbi T peH H n  b  KOHTaKTe n p n  KaneHM H K o n eca  

c  nH eB M aTM secK O H  lumhoh n o  m ecT K O M y ocH O BaH M to. B li p a-
6 O B P. B. «ABTOMOÖHAbHaH npOMbllHAeHHOCTb», 1975, Ne 11

H3AOJKeHbi 3aKOHOM epHOCTH p a c n p e A e A e H H H  y A e A b H b ix  p aö O T  
TpeH H H  n o  H iH pH H e G eroB O Ü  a ° P ü i k k h  n p o T e K T o p a , c o r a a c H o  k o t o - 
p o H  B eA y iA H ft h  B eAO M bifi p e jK H M bi K aneH H H  K o a e c a  n p n  M a a b ix  
n p o A O A b H b ix  c n a a x  x a p a K T e p H 3 y io T C H  pa3JiH H iio ft no u iH p iiH e  a o - 
POJKKH HHTeHCHBHOCTbK) H3HOCa. T  a  6 A. 1. P H C. 3. B H 6  A . 6.

yflK  629.113.012.83
Pe3 H H O K opA H b ie  y n p y r w e  sa eM eH T b i a h h  chctcm  a B T o n o M H o ro  

nH eB M aT M H ecK o ro  noA B eu iH B aH M n . B h  T a  m  e b  c  k  H  fi E . ü .  « A b t o - 
M OÖHAbHaH n pO M b llH A eH H O C T b », 1975, Ne 11.

I lp H B e A e H b i KOHCTpyKAHH p a 3 p a ö o T a H H b ix  n H e B M o p e c c o p  p a 3 M e -  
p a  180— 200 M O A eae ii H-lOa H H-106 a a h  CHCTeM bl a B T o n o M H o ro  
n H eB M aT H n eC K oro  n oA B eu iH B aH H H  o ö 'i .c k t o b .  J la G o p a T o p H b ie  h  
aK C n ayaT a iiH O H H b ie  H cnb iTaH H H  n H e B M o p e c c o p  a u a h  noToH CH Teab- 
H bie  p e 3 y a b T a T b i n o  HaAejKHOCTH H cn o ab 3 0 B aH H H , paöO H H M  n o K a3 a -  
T en eM  u repM eTH H H OCTH . P h  c . 5. B  11 6  A . 2.

y flK  621.667.6
llpHMeHeHMe 3HeHTpoocawAeHMH nnn  oupaCKM MaaoraGapMTHbix 

TonjiHBHbix GaKOB. K O B a a n c K O  K ). M., E r o p o ß  T. H.. y  p  h  a - 
k  h ü H. JI., H  h t  k  a JI. H ., C  h A O p P. B., B y  p 3 a h 3. A. «Abto- 
M OGHAbHaH n pO M b llH A eH H O C T b », i975, Ne 11.

flaeT C H  o n n c a H H e  npH M eH eH H H  n p o i ;e c c a  o n p aC K H  6eH 3o0aK O B  
M o n e A a  m c t o a o m  3n eK T pooca jK A eH H H , h t o  no3BO AH eT  3aM eH H T b a o - 
p o r y io  o cB H H A O B aH H y io  h a h  O AH H K O BaH H yio  C T a a b . T  a 6 A . 1. 
P  H c . 1. B  h  6 A . 6.

BüHMaHHio pyKOBOflHTe/ieii npeflnpHaTHM h opraHH3ai|HH!
C0l030PrTEXHMKA n p e f l n a r a e i  3 n eK T p o t| J O T o rp a t| )M H ecK M M  a n n a p a T  3H-12K1-1 

KayHaccKoro 3 KcnepMMeHTanbHoro 3aBOfla cpefldB aBTOMaTH3ai^HH

46

A n n a p a r  n p e A H a 3 H aqeH  fln n  n onyw eH M a ko iihm  Ha a n e K T p o cp o - 
TorpacpH H ecKO H  6 y M a r e  c  p a 3fiMHHbix h h c to b m x  h c ß p o u i io p o -  
BaHHbix opM rM H anoB . K onH H  ipopM aTO B  11 h 12 (3 00 X 210  h 300X  
X 4 2 0  mmJ M3 roTOBnJnoTC» 6 e 3 M3 MeHeHMH M a cu iT a ä a . B c e  n p o -  
f l e c c u  aBTOMaTH3 HpoBaH bi. f lp o r p a M M H o e  yc ip oM C T B o  o 6 ecn eH H - 
B a e r  yc iaH O B K y h n o flyw eH H e  o t  o a h o h  a o  23 KonMM. 

f l n s  p a 6 oTM  a n n a p a ra  H e o 6 xoA H M U  c n e A y io iA H e  M a re p H a n u :

—  a n eK T p o ip o T o rp a cp H M ecK a a  6 y M a ra  3<Pn-1 (H 3 roTOBM Tenb: 

(p a 6 pMKa mm. ÜHOHHca, r . K a yH a c );

— HOCHTenb sneKTporpatpHMecKMM Ns 1;
—  Kpacxa »neK iporpacpH H ecK aa H-1 (M3rOTOBMT©nb: o6beA H H e-

HHe «JlM T6 blTXMM», r . BdnbHKJC).

TexH H M ecKH e A a iH b ie

r ip O H 3 B O A H T e J lb H O C T b  B K O n M f i/ M M H I

no c p o p M a T y  1 1 .........................................  11

no (popMaTy 12 . . . . . . .  6

r i o T p e 6 n H G M a n  M o m H o c T b  b  k B t .................................  2 ,5

r a 6 a p M T H b i e  p a 3 M e p b i  b  m m .............................  1 2 1 0 X 6 7 5 X 9 9 0

Bec b x r ..........................................................  155

L ( e H a  b  p y 6 ..................................................... 1840

TapaHTMÜHbie nHCbMa c  yxa3aHneM OTrpy30HHbix, SaHKOBCKMX m nom oBbix peKBM3moB, 
a T a x m e  cpopMy N° 2 HanpaBAHMTe no aApacy: MocKBa, 119285, 1-m Moccpn/ibMOBCKHH
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CTAHKH H HHCTPyMEHTbl H3 TflP

BHyTPMLUJlMc&OBAJlbHblE ABTOMATbl SIW  3B, SIW  4B, S1W5B 
OBPABOTKM KOPOTKMX OCECMMMETPMMHblX MATEPMAJIOB, 

nPEMMYLMECTBEHHO nOflWMnHMKOB KAHEHMH

—  Bucoicaa npoM3BOAHTenbHocTb npH
OAHOBpeMeHHOÜ BMCOKOH TOH- 
HOCTH.

—  OniHManbHaii npncnocaEnHBae- 
MocTb k pa3flMHHMM 3aflanaM 0 6 - 

pa6oTKH.

—  CKOpOCTb UMHCßOBaHHa A °  80 M/C.

—  M anaa  A ° n« B cn oM ora ten bH oro  
BpeMeHH.

—  Bbicipaa CMeHa A danH .

—  Bbicipaa HacrpoHKa.

—  Y a o 6 c t b o  o6cnyu<HBaHHSi.

—  M anbie  3a iparbi ip yA a  Ha yxoA-

—  M anaa  no ipeSH O C ib  b  npoH3BOA- 
CTBeHHOH nnouiaAH.

—  B03MOHCHOCTb BCTpaHBaHMB CTaH- 
KOB B IIOTOHHyiO nHHHIO.

BHyTpMiunHipOBanbHbie aBTOMaiu
S IW  3E, S IW  4E, S IW  SE An» BpeaHoro
UMHtpOBaHHH nOflUIHnHMKOB.

YHHBepcanbHbie BHyTpMuinHCpoBanb- 
Hbie aBTOMaTbi S IW  3U, S IW  4U  AnsI 
Bpe3Horo uinHcpoBaHMa noAWMnHMKOB.

umu

W M W — Export— Import 
Volkseigener Außenhandelsbetrieb der 
Deutschen Demokratischen Republik 
DDR-104, Berlin, Chausseestraße 
111/112

rE P M A H C K A fl f lE M O K P A T H H E C K A fl 
PE C fiyB J lH K A

VEB Werkzeugmaschinenkombinat 

„7 Oktober” Berlin
VEB Berliner Werkzeugmaschinentabrik 
DDR-1146, Berlin— Marzahn

3 a n p o c b i Ha n p o c n e K T b i 11 K a T a jio rH  npoCHM  HanpaBJiHTb n o  a f lp e c y :  103074, M ocK B a, n ji. H on -n ia , 2/5. O ta c j i  n p oM b iu u ieH H b ix  KaTa- 
J ioroß  m H T B  CCCP.

IIpH O Ö peTeH H e TOBapoB H H ocTpaH H O ro npoH3BOflCTBa ocym eeTB JiaeTC H  npeflnpHHTHHM H u ep e3  MHHHCTEPCTBA H BEflOMCTBA b Be- 
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Ä B T O M a T H n e c K o e  o 6 o p y A O B a H M e  

c p H p M b i  K P O C C  A n n  M e i a n n o o 6 p a 6 o T K M ,  

c 6 o p K H  M  H C I lb lT a H M M  

n O B b l l l i a e T  n p O M 3 B O A M T e / lb H O C T b

(DupMa KPO CC —  KpynHeMLLiMM b
MMpe npOM3BOflMTe/lb CTdHKOB cneLjH- , 
aribHoro Ha3HaHeHMB. Ee 3aBOflbi Ha- 
XOflBTCB B CLUA, Cppr, AHrJlHH H 
flnOHHH. Ha KälKAOM H3 HHX MMeiOT- 
Cfl CBOH KOHCTpyKTOpCKMe OTfleJlbl H 
npoH3BOACTBeHHbie u,exn.

Co BpeMeHH cßoero ocHOBaHHB 
(1898 r.) cf>npMa flajia «nyTeBKy b
>KH3Hb» MHOTHM OCHOBHbIM MeTOflaM 
CTaHKOCTpOeHHJI, npHMeHJieMblM M 
ceroflHB, b nacTHOCTH MeTOfly «y3- 
JlOBOH KOHCTpyKLJHH CT3HKOB». C t3H- 
kh h jihhmh, noKa3aHHbie cnpaBa, 
pa3JlHHHbl, HO BCe ohh nocTpoeHbi 
c npHMeHeHHeM aHajiorHHHbix ochob-
HblX y3J!OB --  CTaHHH, MeX3HH3MOB
nOAäHH, npHBOflOB TpäHCDOpTepOB, 
cppe3epHbix ro/ioBOK, npncnocoÖJte- 
HHH 33>KHMa cnyTHHKOB H T. A-

OnbiT cfjnpMbi ycneLUHO npHMe- 
HaeTCB BO Bcex OCHOBHblX OTpaCJlBX 
npoMbimjieHHOCTH, HanpnMep, npn 
npoH3BOACTBe KaK JierKOBbix, TaK h 
rpy30Bbix aBTOMoÖHJien, TpaKTopoB,
CaMOBeTOB, ÖblTOBOH TeXHHKH. lipo- 
H3BOAHTeJlbHOCTb C03AaHH0r0 Cj)Hp-
m o h  o 6 o p y A O B a H H H  c o c T a B J ia e T  o t  

o a h o h  a o  c e M H C O T  A e T a n e f i  b  M ac. 

r io 3 T O M y  M e T O A  «y 3 J 1 0 B 0 H  K O H C T p yK - 

U,HH C T a H K O B » H e  O rp a H H M eH  n p H M e ­

H e H H e M  B b lC O K O n p O H 3 B O A H T eJ lb H O rO  

o ö o p y A O B a H H s i .  c p a K T H n e c K H  o h  n o 3 -  

B O J lB eT  H C n 0 J lb 3 0 B a T b  B b lC O K O n p O H 3 - 

B O A H T e/ ib H b ie  M e T O A t i  h  n p n  M a n o M  

o 6 t e M e  B b in y c K a  h 3 a o b h h .

Ecjih Bbi HaMepeHbi noKynaTb ho- 
Boe o6opyAOBaHHe a^a Meiajinoo6- 
paSoTKH, c6opKH HJIH HCnblTaHHH, 
noiKanyHCTa, oSpamaHTecb k cfjnpMe 
KPOCC. Mbi c yAOBonbCTBHeM hc-
nOJ1b3yeM B03M0>KH0CTb npOAÖMOH- 
CTpnpoBaTb Ham onbiT npn npoH3- 
BOACTBe B3LUHX H3AÖJ1HH, nOCOBeTO- 
BdTb, KaK nOBbICHTb npOH3BOAHTeJlb-
HocTb b nepecneie Ha oahoto pa6o- 
Hero.

CROSS

CROSS-FRASER D IV IS IO N  
Fraser, M ichigan 48026, C I I IA  
CROSS EURO PA-W ERK, GmbH 
7317 Wendlingen/Neckar. <t>PT 
CROSS IN TE R N A T IO N A L , A. G. 
Knowsley, Lancs. L 349 EZ, AHrjiHH 
ENSHU-CROSS K. K.
Hamakita City, H i io h h h

ÄBTOMaTHHeCKHH OflHOnOSMRHOHHblH CT3HOK K P O C C  
fljin MHoroonepaifHOHHOH oSpaSoTKH fleTa jieü  npn 
Ma/ioM oSi>eMe Bbinycna

r io jiH b ie  npoH 3BoflCTBeH H bie KOMn/iewcbi K P O C C  co- 
CTOHT M3 OflHOH H/IH HeCKO/lbKHX aBTOMOTHHeCKHX 
JIHHHH H cn ep n a jIb H b lX  CTaHKOB, Ha KOTOpblX Bbino/I- 
HniOTcn M eTa/niopem yuJiHe, cS op on H b ie  h H cn b iTaTejib - 
Hbie onepaLVHH n p n  cpe flH eM  h BbicoKOM o S b e iw e  Bbi- 
n y cK a  n p o flyK p H H . KoMruienc, noK asaH H bin  H M »e , 
COCTOHT H3 HeCKOJIbKHX JIHHHH TH na K P O C C  M O D  lj 
T R A N SF E R -M A T IC ,  Ha K O Topbix  n ep eM eu jeH H e  fleT a- 
j ie n  ocyu|ecTBJineTcn  w a roB b iM  T p a H cn o p T ep o M .

3anpocbi H a  n p oc n eK T b i h  KaTajiorH npocHM HanpaBjiHTb no aRpecy: 103074, MocKBa, nn. HorHHa, 2/5. OTReJi n p o M b iu u ie u H b ix  naTa- 
jioroB m H T B  CCCP. Вологодская областная универсальная  научная библиотека 
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ÄBTOMaTMHeCKHH CneLJHa/lbHblM OÖpaÖaTblBahOLUHH UeHTp KPOCC 
c HMc/ioBbiM ynpaB/ieHHeM fl/in mHoroonepai^HOHHOH oöpaöoTKH 
AeTa/ieH, H3roTOB/meMbix napTHSMM npw Ma/iow o6-b3Me Bbinycna

AßTO M aTH W eC H M M  M H O r o n O 3H lJHOHHblH  C TaH O K  KPOCC 
c noBopoTHbim cto/iom fl/in MHoroonepai^MOHHOH oöpa- 
6o tk h  fleTa/ieH npn BbicoKOM, cpeflHGM m ManoM 
06-beMe BbinycKa

JImhmh KPGCC MOD I TRANSFER-MATIC 
fl/in MHoroonepai4HOHHOM  oöpaÖOTKM fle- ranen  n p n  cp e flH em  h BbicoKOM o S t e w e  
B b in y cn a . 0 6 p a6 aT b iB a eM b ie  fleTa/iH 
T p aH cn op T M p y fO T cn  n yTeM  cKO/ibmeHHB 
no HanpaB/iBKiLUHM.

JlMHMfl KPOCC MOD MI TRANSFER-MATIC 
Azin MHoroonepai^HOHHOH oöpaÖoTKH fle- 
Ta/ien npn cpeflHeM h BbicoKOM o6*beMe 
BbinycKa. Ha jimhhhx 3Toro TMna fleTa/ib 
3awHMaeTcn b cnyTHMKe, KOTopbm bo 
BpeMFI flBHWeHHfl H<eCTKO CBB3aH c 
TpaHCnOpTHbIM MöxaHH3MOM, ocymecTB- 
/inK>LflHM flBHweHHe flo c/iefly.omeH no- 
3 HI4HM,

JlHHHH KPOCC MOD IV TRANSFER- 
MATIC h ASSEMBLE-M ATIC fl/in 
m Horoonepai^HOHHOH oßpaöoTKH 
qeTa/ieH npn cpeflHeM h BbicoKOM 
oö*beMe Bbinycna. Ha /imhhh f le -  
Ta/ ib  3awHMaeTcn b cnyTHMKe, 
KOTOpbIM flBHWeTCfl OT OflHOM nO- 
3 H14HH K flpyrOM He3aBHCHMO OT 
ApyrHX cnyTHMKOB npn noMomn 
HecHHxpoHHoro TpaHcnopTepa.

npHOöpeTeHHe TOBapoB HHOCTpaHHoro npOH3BOACTBa ocymeCTBJiHeTCH opraHH3ai^HHMH nepe3  M H H H C TE PC TBA  H BEßO M CTBA b Be- 
AeHHH KOTOpbix OHH HaxoflHTCH. B/0 «B H E m T O P rP E K J IA M A »
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UeHa 40 Kon. Mhackc 70003

H oßaa TexHOJiorHfl 

H äiu iaB K H  KJianaHOB 

flB H ra T eJ ie fi B H yrpeH H ero  c ro p a H n a

rio^yaBTOMaT OB-1098 npon3BOflkT Ha- 
rmaBKy paöonefi noßepxHOCTM K/ianaHOB 
MeTOflOM HaMopawHBaHHa crmaBa Ha hh- 
KeJlb-XpOM-6op-KpeMHMCTOM OCHOBe.

3aMeHa Haw6ojiee pacnpocTpaHeHHon 
ai^eTHJieHO-KHCJiopoflHOH Han/iaBKH k o - 
6ajibTOBbix cTeji/iMTOB HOBbiM cnocoöoM  
HannaBKM no3BOJineT nojiyHMTb 3kohommkd 
b pa3Mepe 30— 4 0 %  ot ctommoctm  toto- 
boto  K/ianaHa.

A n aM eT p  b m m :
TapeJiKM KnanaHa 
CTepwHü KnanaHa 

BbicoTa KnanaHa b m m  . 
ripoM3BOflMTenbHOCTb b KnanaH/H 
MoLUHOCTb B k Bt 
P a cx o fl BOflbl b h/m m h  .
Bec b Kr ........................................

30— 60 
8— 12 

110— 200 
f lo  200 

44 
40 

320

3a 6 o n e e  n o flp o Ö H O M  H H cp op M ai^H eH  o 6 p a iM a T b c n  n o  a f l p e c y :  
B/O « 3 H e p r o M a u i3 K c n o p T » ,  CCCP, M o c K B a  B-330, M o c c p M n b M o e -  
C K a a ,  35. TeneKc: 7565.
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