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C  n  b l  T A  H  K  *

YflK 621.43.052
O  BJ1M5IHHM KOHCTpyKTHBHblX napaM eTpOB BnycKHoro Tpy6onpoBO Aa 

h o  noKa3QTenH AH3eneft c a m h o m m m g c k h m  HOAAyBOM
M . A . J1MTMHCKMH 

HAMH

HCCJIEÄOBAHHH, npoBeAeHHbie b n aöopaT opH H  p a ö o q n x  n p o -  
iieccoß ÄH3ejieft HAMH, noK a3ajiH , h to  ä jih  nonyqeHHH 3(f>- 

(peKTa o t  ÄH H aM m iecKoro H a a n y s a  h c o ö x o a h m o  onpeAejiH Tb p h a  
KOHCTpyKTHBHblX napaM eTpOB OTAeAbHbix aneMeHTOB BnycKH oro  
TpaKTa. ä j i h  HHAHBHAyaAbHbix Ha KajKÄbift a h a h h a p  T p yöon poB O -  
aoB T3KHMH B3aHMOcBH3aHHUMH napaM eTpaM H  b  nepB yio oqepeA b  
hbahiotch: ÄAHHa h  nJiom aAb n o n e p e q u o r o  ceqeHHH T p yöon poB O A a, 
njiouiaab n p o xo A H o ro  ceqeHHH BnycKH oro m ia n aH a. BenHqiiHbi 
3thx napaMeTpOB onpeAeAHiOTCH c k o p o c th u m  peSCHMOM ABHraTe- 
jih, pa3MepaMH p a ö o q e r o  HHAHHApa h  rHApaBAHqecKHM coB epuieH - 
ctbom BnycKHoro TpaK Ta. ü p n  ycTaHOBKe BnycKHUX Tpyöon poB O - 
sob, o6ecneqHBaioiHHX AHHaMHqecKHfi H aAAyB, Ha cyiuecTB yw m eM  
IBHraTejie s t h  n a p a M eT p u  onpeAeAHiOTCH b nepnoM  npHÖAHÄeiiHH  
H3 cAeAyioiHHx xapaK TepH bix BeniiqHir.

1. ^HCAO CTpyxaAH

Sh =  120
n L r p

ne a0 — c K o p o c T b  p a cn p o cT p a H e H H H  M a A b ix  B03MymeHHfl n o T o -  
Ka b  jn /c e /c ;

n  —  cKopocTH oft peiKHM ABHraTenn b o ö / m u h ;
L tp —  ÄAHHa B nycK H oro T p yöon p oB O A a , H3MepeHHan o t  och  

KAanaHa, b m .

2. BeAHHHHa cpeAH efi ycnoBH ofi «rH ApaBAH qecK oii» c k o p o c t h  b 
ipoxoAHOM ceqeHHH BnycK H oro K AanaH a c  yqeTOM K03<J)<j)HHHeHTa 
sacxoAa p Kji

n I f  \ ’/kjiJcp
TAe W n —  CpeAHHH CKOpOCTb nOpUIHH B M jceK \

F n —  riAomaAb nopuiHa b m m 2; 
(|X kji/k ji)cp  —  n p oxoA H o e ceqeHHe BnycKHoro KAanaHa b mm2. 

OTHOCHTeAbHaa cpeAHHH CKopocTb noTOKa paBHa tt,Bn,KJI .

3 . y c A O B n a s i cpeAH H H  CKopocTb noTOKa b  T p y ö o n p O B O A e

A n
Tp w .

"  A p  '

rAe / Tp —  iiAomaAb nonepeqHoro ceqeHHH BnycKHoro Tpyöonpo
BOAa B MM2.

ÄHCAeHHbie 3HaqeHHH yKa3aHHbIX BeAHqHH B yCAOBHHX AHH3MH-
q e c x o ro  H aAA yßa ä o a h c h h  n e x a T b  b  n p e A e n a x  S h =  15-4-18:

=  0 , 4  -f- 0 , 6  h w Tn =  4 0  -5- 5 5  M j c e K .

YcAOBHaH cpeAHHH cxop ocT b  b T pyöon poB O A e w Tp npHM epHo Ha 
20— 25% HHJKe, qeM cxo p ocT b  b ropAOBHHe KAanaHa cym ecT B y io -  
IHHX BnycKHUX CHCTeM.

HccneAOBaHHH npoBOAHAHCb Ha o ä h o h h a h h a p o b o m  OTceKe h 
MHOTOHHAHHApOBblX ÄH3CAHX (FOCT 1 4 8 6 — 6 9 . ÄBH raTeAH  aBTO- 
MOÖHAbHUe. M eT O A U  CTeHÄOBblX HCnblTaHHß).

O ch o b h o h  3aA aqefl HcnbiTaHHH o a h o h h a h h a p o b o t o  ABHraTenn  
HBAHAocb onpeAeneH H e 3 3 b h c h m o c t h  noBbiuieHHH AaßneHHH Ha 
BnycKe o t  pacnoAoaceHHH h  reoM eTpnqecK H x pa3M epoB  T p y ö o n p o -  
BOAa b o  BnycKHofi CHCTeMe ÄBHraTeAH.

3<J)(/ieKTHBHocTb ÄHHaMHqecKoro H aA A yßa onpeA eAH Aacb n o  p a c -  
XOAy B 03A yX a H COOTBeTCTByiOIHeMy K03<j)<|)imHeHTy HanOAHeHHH. 
PacxoA B 03 A y x a  H3MepHACH poTanHOHHUM cqeTqHKOM r a 3 a PC-250, 
ycTanaBAHBaeMbiM Ha BnycKe. M e jK A y  BnycKHbiM TpyöonpOBOAOM
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2 AßTOMOÖMJlbHan npOMbllUJieHHOCTb J\fo 4, 1972 I

h  cqem H K O M  r a 3 a  n o M e m a a c H  coeaH H H T eab H U H  6ax eM KOCTbio 
200 4 .

TeM nepaTypa B03Ayxa bo  BnycKHOM T pyöon poB oae bo  BpeMa 
HcnbiTaHHH nOÄÄep*HBaaacb nocToaHHOft b  iip eaeaax  2 0 + 4 ° .

H3MeHeHHe aaBaeiiHH bo  BnycKHOM TpyöonpoBoae H3Mepaaocb 
npa noMomH MeMÖpaHHbix TeH30AaTHHK0B bu c o ko h  nyBCTBHTeab- 
HOCTH 0,01 K.riCM2 C HCn0Ab30BaHHeM TeH3oycHBHTeaa 
yTC-l-BT-12 h ocuHJuiorpaijia H-102. OcuHaaorpaijiHpoBaHHe npo- 
BOflHaocb c OTMeTKOft BpeMeHH h yraa noßopoTa KoaeHnaToro Ba
aa. Aah 3Toro Ha oonnaaorpaij) noaaBaaHCb CHraaau ot BHÖpaTO- 
pa, Koaeöaromeroca c HeH3MeHH0H nacTOTOH /= 5 0 0  zu,, h hhäYK- 
THBHoro aaTHHKa b . m . t . HaHeceHHe na ÄHarpaMMbi äh hh h  aT- 
MocijiepHoro aaBaeHHa npn paöoTaioiueM ÄanraTeae CTaao bo3- 
m o jk h u m  3a cqeT ycTaHOBKH ÄarqHKOB Ha TpexxoaoBux KpaHax c 
cooTBeTCTByiomHM coeÄHHeHaeM noaMeMSpaHHoro npocTpaHCTBa c 
aTMOctpepofl h noaocTbK) BnycKHoro Tpy6onpoBOÄa.

JlBiiraTeab p aöoT aa  b  ÄHana30He qncea oöo po tob  1000— 3200 b 
MHHyTy npn p 0 =  con st  =  4,5 kF/cm2. AuaMeTp BnycKHoft T p y öu  d Tp

6bia npHHHT paBHbiM 52 mm, hto 
cooTBeTCTBOBaao o )Tp =  51 MjceK. 
AaHHa TpyöonpoBOÄa L Tp H3Me- 
p aaa cb  ot och KaanaHa ä o  MecTa 
noÄCoeÄHHeiiHa TpyöonpoBOÄa k 
pecHBepy c yneTOM ÄaHHbi KaHa- 
a a  foaoBKH (170 m m )  h öp a a a cb  
paBHOH 800, 1050, 1330, 1580, 
1830 h 2080 mm.

P a ccM O T p e B  n o a y q e iiH b ie  33b h - 
chmocth  K 03(J)4>nnneHTa H a n o a H e - 
HHH T] U n pH  H3M6HeHHH ÄaHHbi 
B n y c K H o r o  T p y ö o n p o B O Ä a  h hhc- 
a a  o ö o p o T O B , H e o ö x o a H M O  OTM e- 
THTb, HTO H3MeHeHHe K03(f>(f>HUH- 
e iiT a  H anoaH eH H H  hocht bo a h o - 
o 6 p a 3 H b ift  x a p a K T e p . B c e  K pH Bbie 
HMeiOT HeCKOabKO M3KCHMyMOB
( p n c .  1 ) .

Phc. 1. H3MeHeHHe kos^hJih- 
mieiiTa HanoaHeHHH oähouh- 
aHHÄpoBoro ÄBHraTean 7 b 3a- 
BHCHMOCTH OT HHCaa OÖOpOTOB 
npn pa3aHHHbix ÄaHHax Bny- 

CKiioro TpyöonpoBOÄa1000 1800 2B00n o6/m uh

MaKCHMyM T )r CMemaeTCH npn yBeaHqeHHH ÄaHHbi TpyöonpoBO- 
Äa B 30Hy MeHbHIHX HHCea OÖOpOTOB. AÖCOÄIOTHbie 3HaneHHH M aK - 
ciiMyMOB MeHaiOTCH Maao h aejKaT b npeÄeaax T] y  m a x =0 ,92-^0,96 .

BbicoKHe 3HaqeHH5i K03(j)(j)HnHeHTa HanoaHeHHH T )r = 0 ,83  h öo
aee mqhcho noayqHTb b miipoKOM ÄHana30He nncea oöopotob npn 
Ka>KÄOH HcnuTyeMOÖ aaHHe BnycKHoft Tpyöbi. MeHHH ÄaHHy Bny- 
ckhoh Tpyöbi, mojkho noßbicHTb KostjxJiHUHeHT HanoaHeHHH B ÄH3- 
na30He nncea oöopotob  b MHHyTy n =  1200-3-2800.

YcTaHOBKa pecHBepa b Hanaae TpyöonpoBOÄa npaKTHnecKH o iuy- 
thmofo 3(J)(j)eKTa ne aaaa, oöbeM pecHBepa H3MeHHacn b npeaeaax 
VP =  0-i-9,33 a. PacxoÄÄeiiHH b 3HaneHHHx t] „  He npeBbimaan 
5% .

npoBeaeiiHoe ocunaaorpaiJiHpoBaHHe no3BoaHao BbiHCHHTb xa 
paKTep KoaeöaHHH CToaöa B03ayxa bo BnycKHOM TpyöonpoBOÄe 
npn ÄHHaMHqecKOM HaÄÄyse. C s to h  ueabio oähh H3 äht^ihkob 
pacnoaaraacH b MecTe noÄCoeÄHHeHHH TpyöonpoBOÄa k  roaoBKe 
ÖaoKa Ha paccTOHHHH npHMepHo 220 m m  o t  ceÄaa KaanaHa (oöo- 
3H3HHM H3MepneMoe ÄaßaeHHe p Bn. k j i ) ,  BTopoft —  b Hanaae Tpy
öbi p B. Tp H TpeTHH —  B peCHBepe Pp).

H a pnc. 2 npeacTaßaeHbi ÄHarpaMMbi H3MeHeHHH ÄaBaemiH o t- 
HOCHTeabHO ÄaBaeHHH OKpyjKaiomeH cpeau p 0 no y ra y  noBopoTa 
KOaeHqaToro Baaa ääh n = 1 4 0 0  oö /m u h  npn 7 ,=  1830 m m  h 
Vp = 4  4 h p e=!4,5 a n  c m 2, U v  =0,96.

H3 pnc. 2 bhäho , hto nepHOÄH BUHyjKaeHHoro (pa ( bo BpeMH 
BnycKa) h cboöoähoto <pc (nocae 3aKpuTHH BnycKHoro Kaanana) 
KoaeöaHHH coßnaÄaiOT h paBHbi ~ 1 8 0 ° ; 3a Becb uhka  coBepinaeT- 
ch neTbipe noaHHX KoaeöaHHH. TaKHM oöpa30M, aah  noayneHHH 
onraMaabHoro sijujieKTa hcoöxoähmo bo BnycKHOM TpyöonpoBOÄe 
OÄHOHHaHHapoBoro neTbipexTaKTHoro ÄH3ean oöecnenHTb cosna- 
ÄeHHe nacTOTU coöcTBeHHbix KoaeöaHHÖ Maccu CToaöa B03Äyxa, 
3aKaiOHeHHoro b HeM, c nacTOTöft rapMOHHKH neTBepToro nopHÄKa 
BUHyxÄeHHbix KoaeöaHHH.

OopMa KpHBoft ÄaBaeHHH, H3MepeHHoro b Hanaae Tpyöu, 
pB.tp  Maao OTaiinaeTCH o t  ÄaBaeHHH p KSl. HaöaiOAaeMUH cäbht

1,2

1, 1.

1,0
0,9

0,8

9>S
PO

/ \/ r r

1 / AV J
/ \ / \

\ / \ / \ /
VhA \/ /

9>h ln.

<Pn

VnjKt.

P pec/Po 

1,0 - 

0,9-

- t ,y>Kln.

B-M.T H.M.T. 1 i m HMJ T T
rn.nl.
B.M.T.

Phc. 2. AnarpaMMbi ÄaBaeHHH bo BnycKHOM TpyöonpoBOÄe oa 
HOHHÄHHÄpOBOrO ÄBHraTeaH 7

no cj)a3e b u 3B3h kohchhoh CKopocTbio pacnpocTpaHeiiHH boahu, 
yMeHbineime no aMnaHTyae — noTepnMH Ha TpeHHe no äahh 
T p y ö u .

AnarpaMMa, xapaKTepH3yiomaH H3MeHeHHe ÄaBaeHHH b pecHBi 
pe pp, noKa3UBaeT coBepnieHHo otahhhuh ot pKa h pH.tp npoue< 
KoaeöaHHH. np n  stom MaKCHMaabHbie aMnaHTyau ÄaBaeHHH böäi 
3H KaanaHa pKJI b 9 pa3 öoabine, neM b pecraepe. AHaaorHHHbi 
33BHCHMOCTH noayHeiibi h npn äpyrnx 3HaneHHHX nncea oöopOTOi 
äahh Tpyö h oöieMax pecHBepa. 3 to  roßopHT o tom, hto b peci 
Bepe npoHcxoÄHao nacTHHHoe nan noaHoe rameHHe KoaeöaiiHH.

npn HaaHHHH npoMexyTOHHoro oöbeMa K03<J)(})HHHeHT Hanoam 
hhh yMeHbinnacH, a KoaeöaTeabHuö npouecc öua HapymeH. Ü3M( 
HeHHH K03$4)Hi;HeHTa HanoaHeHHH He hochah mohotohhuh xapai 
Tep, a MaKCHMaabHue ero 3HaneHHH b 30He paöonnx nncea oöopt 
tob He npeBumaan rj v =  0,875, t . e. MeHbme, neM öuao noayneH« 
b nepBUx onuTax.

AaHHa Tpyöu ot KaanaHa äo pecHBepa b sthx SKcnepiiMeHTax 
öuaa Heöoabinofl h cocTaßanaa 300 m m . IlepeMeHHUMH BeanqHHa- 
mh öbian oöbeM Pp= 4 ,0 ; 6,0; 8,0; 9,33 4  h äahh3 Tpyöu nocae 
pecHBepa 7-2=500; 1280; 1530; 1780 m m .

noayneHHbie pe3yabTaTU aaioT B03Mo»niocTb npeAnoaoxcHTb, 
hto:

1) BKmoneiiHe bo BnycKHoft TpyöonpoBOÄ B03ayxo({>H4bTpa noc
ae oöi.eMa onaxeT He3HanHTeabHoe Baiiiiiine Ha HeycTaHOBHBineecsi 
ÄBHHceHHe B03Äyxa b HeM, TaK Kax noaKaioneHHe oöbeMa Hapyrna- 
eT KoaeöaTeabHuö npouecc b TpyöonpoBoae;

2) bo3mo>kho o ö b e a H H e H H e  H H A H B H a ya a b H u x  T p y ö  OT pa3ÄHH- 
h u x  U H a in iÄ p oB  O Ä H oro  M H o r o u n a H H a p o B o r o  Ä B H raT eaH  oöiuhm 
o ö b e M O M , T a x  KaK n p n  o n p e A e a e m io H  B ea n n H H e o ö b e M a  He äoäjk- 
HO Ö U T b B33HMHOrO HeraTHBHOTO BÄHHHHH H MnyAbCOB BHyCKa OT- 
Ä ea b H U X  UHÄHHÄPOB.

noayneHHue aaHHue no3BoanaH nepeÜTH k co3ÄaHHK> SKcnepii- 
MeHTaabHux ycTaHOBOK ääh  m h o kiu ha h ha po bu x  V-oöpa3Hbix äh- 
3eaeö. Flpn stom bo BnycKHoft TpyöonpoBOÄ öua BKaioneH ct3h- 
ÄapTHblH B03ÄyXOc})HabTp. ll,eabK) HCnUTaHHÜ MHOrOHHÄHHÄpOBUX 
ÄBHraTeaeö HBaaaacb npoBepxa paöoToenoeoÖHoeTH BnycKHoro 
TpyöonpoBOÄa b ycaoBHHX AHHaMHnecKoro HaAAyBa. TpyöonpoBoa 
öua BbinoaneH no cxeMe HHÄHBHAyaabHux Ha KanyiuH uhahhap 
Tpyö, oöbeaHHeHHux no pnAaM uhahhäpob  pecHBepoM. riepea pe-
CHBepOM HaXOÄHACH B03ÄyXO(j)HabTp. npH STOM ÄHHaMHHeCKHH 
HaÄÄys ocymecTBanacH TaK ace, Kau 11 paHee, H3MeHeHHeM äahh 
T p y ö .

A ah BUHBaeHHH bahhhhh BeannHHbi o ö b e M a  pecH B epy npHAaßa- 
aacb UHaHHÄpnnecKaH 4>opMa, h BeannHHa oöbeMa H3MeHHaacb Ha 
paöOTaiomeM ÄßHraTeae ncpeMeiuenHeM p e3H H 0B ux nopniHeö, 3a- 
KawneHHbix BHyTpn ÄBHraTeaH.

SKcnepHMeHTaabHbie ycTaHOBKH npeACTaBanan coöoh MaKeraue 
oöpa3UU, BbinoaHeHHbie no cähhoh cxeMe äah ASHraTeaefl pa3- 
MepHOCTH 5/79=95/100 (oöo3H3hhm ÄsnraTeab I I )  h 5/79=110/115 
(OÖ03H3HHM ABHraTeAb I I I ) .

AnaMeTpu BnycKHUx Tpyö öpaancb äah ÄBHraTeaH II  c 
dTp=41 m m  h I I I  c rfTp=61 m m , cpeaHHe ycaoBHbie ckopocth Bny- 
cxa b Tpyöe cocTaBanau CooTBeTCTBeHHo 52,5 h 40,4 M/ceK.

CHanaaa SKcnepHMeHTaabHO onpeaeanan oöbeMU pecHBepoB h 
npHHHan äah ÄBHraTeaH I I  Vp= 6 ,7  4 , a äah ÄBHraTeaH III 
VTp=5,4  4. A-AHHbl Tpyö MeHHAHCb ÄAH ÄBHraTeaH I I  7,ip =  830-7-
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-f-l 4 50  m m , ä a h  ÄBH raxejia III  L i p  =  8 0 0 -r - l  5 5 0  m m , n p a  s t o m

B b l ö o p  M H H H M a . l b H O H  Ä A H H b l  T p y Ö  O n p e A e A H A C H  H 3  p e 3 y j I b T a T O B  

paöoTbi Ha ÄßHraTejie I, a MaKCHMaAbHan AAHHa yaHTbiBa/iacb
B 0 3 M O * H o c T b i o  p a 3 M e m e H H H  B n y c K H o r o  T p y ö o n p o B O A a  b  n o ^ K a -  

n O T H O M  n p O C T p a H C T B e  a B T O M O Ö H A H  n p H  I I O C . i e A y i O m H X  K O H C T p y K -

TopcKiix p a 3 p a Ö 0 T K a x .  «
Mucjia oöopoTOB MeiiHJiHCb y  ABHraTeAH II b  n p e A e A a x  1 0 0 0 —  

3000 oö/muh, a y ABHraTeAeft III  —  1 2 0 0 — 3 2 0 0  oö/muh.
B 3THX yCJIOBHHX ÖblAH n O A yqeH bl 3aBHCHMOCTH, CBHÄeTe.lb-

CTByiomHe o  to m , h t o  pa3paöoTaH H bift BnycKHoft T pyöonpoB O A  
co3AaeT 3({)(j)eKT AHiiaM HqecKoro n a A A y ß a  h  no3BOJiaeT 3HaqH- 
TejlbHO nOBbICHTh K09<|)(J)HUHeHT HanOAIieHHH B A0CT3T0HH0 UIHpO-
kom Änana30H e qn ceA  oöopoTO B  a o  t] v  m a x = 0 ,9 2 -1 -0 ,9 5 .

B  pe3yabTaTe onbiTOB ö m j i o  

ycTaHOBAeHo b a h h h h c  ä a h h  h  

AHaMeTpoB BnycKH Ux T p y ö o -  
npoBOAOB Ha a h 3 6 a h x  c  p a 3 -  
AHqHblMH pa3MepaMH UHAHHÄ" 
poB h  paöoHHMH npoueccaM H . 
BblAa BUHBAeHa 33BHCHMOCTb 
MeJKAy MaKCHMaAbHbiM 3H ane- 
HHeM K03(J)(j)HUHeHTa HanOA- 
HeHHH, HHCAOM OÖOpOTOB H 
AAHHOH TpyÖOnpOBOÄOB, o  
HeM CBHAeTeAbCTByiOT K pn-
Bbie H a pnc. 3.

npeAeAbHbie 3HaqeHHH k o -  

9^4>HUHeHTa H3II0AH6HHH, KO
TOpbie yAaAOCb noAynHTb b  

ycAOBHHx onbiTa, AOCTHraioT 
0 ,9 6  H M3A0 H3MeHHIOTCH B  

33BHCHMOCTH OT HHCA3 OÖOpO- 
TOB, pa3MepOB UHAHHApa, TH
na CMeceoöp a30B aHHH h hhc- 
Aa UHÄHHÄPOB. H3MeHeHHe 

äah ABHraTeAH I npoTexaeT 6 o -

1000 1800 2600poS/muh

Phc. 3. H3MeHeHHe MaxcHMaAb-
HHX K03(J)(J)HUHeHTOB H8nOAHeHHH 
H COOTBeTCTByKHUHX HM ÄAHH 
B n y c K H b i x  Tpy6 ä a h  ABHraTe- 

Aeft I, II  h  III

AAHHbl Tp y ö b l Z.T

s
*5
H Sh,u
S V’max

/ 20,9 17,7 | 17,1 | 16,5 16,4

n 19,1 18,0 | 16,5 | 16,5 16,6

m 19,9 16,5 | 15,8 | 15,8 14,8

mh TpyßaM H L T p  =  1 3 0 0  m m , C H H T b i e  n p n  O A H H a K O B b i x  uhkaobhx  
n o A a q a x  TonAHBa.

3a cne T ycTaH O B K H  Ha A B H ra Te A b  III  S K cn e p H M e n Ta A b n o ro  s n y -  
C K H o r o  T p y 6 o n p o B O A a  A O C T H r H y T O  y ß e A H q e H H e  p a c x o A a  B 03A y- 
x a  G b  b o  B c e M  A H a n a 3 0 H e  H 3 M e H e H H H  c K o p o c T H b i x  p e * H M O B .  Max- 
c H M a A b H M H  n p n p o c T  p a c x o A a  B 0 3 A y x a  h a 6  ak>A3ach n p H  

n = 2 0 0 0  o ö /m u h . h c o c T a B H A  AG„ ~  1 7 % -  n p n  3tom T e M n e p a T y p a

OTpaÖOTaBUIHX ra30B tr  CHH3HAaCb Ha ~ 5 0 ° ,  a HX AbIMHOCTb k  —  
Ha ~ 2 0 % .  MaxcHMaAbHoe yBeAmeHHe cpeAHero 3(j)(|)eKTHBHoro 
A3BAeHHH Apem&x C0CT3BHA0 ~ 4 ,5 %  npH CHHACeHHH MHHHMaAb- 
Horo yAeAbHoro pacxoiAa TonAHBa Ha Ag'emin =  8 z/a. c. h.

PeKf/CM1

6,5

GT/<r/vac

18

34
KV\W

70 26

50 22

18

10

y -
■ r ° - o~o^

V v
2 1 P e 1 2

>- o - —o-
t r l y

K ?

X -

L i

k 2

? - i

Ojn r /
ß j/

9 e - J i

>— a

350

250

T P  W  m a x  / (  )  

jiee KpyTO, qeM y  MiiorouHAHHApoBbix ABHraTeAeft II  h  III, h t o  

c.ieayeT o th c c th  k bahhhhio coceAH nx uh äh häpob.
0 6 o 6 m e H H b i e  r p a < } )H K H  ( p n c .  3 ) n o 3 B O A H K > T  C A e A a T b  3 a K A i o q e H H e  

o  B 0 3 M O J K H U X  n p e A e A a x  y B e A H q e i i H H  K 0 3 ( jK j)H U H e H T a  H a n o A H e H H H  

n y i e M  H c n 0 A b 3 0 B a H H H  a h h a M H q e c K o r o  H a A A y ß a ,  A O C T H r H y T o r o  n p n  

T  a  6  JI H II a 1 H 3 M e H e H H H  K O H C T p y K T H B -
"  H O Ö  c x e M b i  h  p a a M e p o B

B n y c K H o r o  T p y 6 o n p o B O A a .
B  T a Ö A H u e  n p H B e A e H U  

3HaqeHHH qnceA CTpyxaAS 
S h ,  BbiqHCAeHHbie ä a h  

r\v m a l npH pa3AHqHbix 
AAHHBX Tpyß h  qnceA o ö o -  
POTOB HCnblTaHHblX ABHra- 
TeAeft (npH 3T0M CKopocTb 
3ByKa a 0 c  yqeTOM nocTo- 
HHHoft TeMnepaTypbi Bny- 

C K H o r o  TpyöonpoBOAa 6paA acb p a B H u ft  3 4 2  M / c e n ) ,  B ce noAyqeH- 
HHe 3HaqeHHH AeacaT b  yKa3aHHbix npeAeAax, h t o  noATBepaiAaeT 
cnpaßeAAHBocTb npuMCHHeMbix KpurepueB npn Bbiöope pa3MepoB 
BnycKHoro TpyöonpoBOAa.

Ha p n c .  4  n p H B e A e H U  B H e m i i H e  c x o p o c T H b i e  x a p a K T e p H C T H K H  
A B H ra T e A H  III, y x o M n A e K T O B a H H o r o  c e p H Ö H b iM  ( K p H B b i e  1) T p y ö o -  

n p O B O A O M  H S K C n e p H M e H T a A b H b I M  ( K p H B U e  2 )  C H H Ä H B H A y a A b H b l -

 ̂ifil.CH

190 

170
1000 1800 2600 n oö/ m u h

P hc. 4. BHeuiHHe cxopocTHbie xapaKTe
pHCTHKH ABHraTeAH III

H a q H H a a  o t  p e a u i M a  c  n = 2 7 0 0  o ö / m u h  h  Bbirne, H e c M O T p n  H a  

ö o A b u i H f t  p a c x o A  B 0 3 A y x a ,  y  A B H r a T e A H  c  3 K c n e p n M e n T a A b H b i M  

T p y ß o n p o B O A O M  H a Ö A I O A a e T C H  H e 3 H a n H T e A b H o e  C H H A c e n n e  c p e A H e 

r o  3 ( } > ( } > e K T H B H 0 r 0  A a B A e H H H  P e - 3 t0  C O O T B e T C T B y r o m H M  O Ö p a 3 0 M  

O T p H i r a T e A b H O  C K a 3 b m a e T C H  H a  T e M n e p a T y p e  O T p a Ö O T a B U I H X  r a -  

3 0 b  I r ,  h x  A b i M H O C T H  k  h  y A e A b H O M  p a c x o A e  T o n A H B a  g e. T a x o e  

n p o T e x a H H e  C K o p o c T H b i x  x a p a K T e p n c T H K  b  3 0 H e  b h c o k h x  q n c e A  

o ö o p o T O B  c A e A y e T  o t h c c t h  k  B e p o H T H O M y  y ß e A H q e H H i o  B H y T p e H -  

h h x  n o T e p b  3 a  c q e T  B 0 3 p o c m n x  3 a T p a T  H a  r a 3 0 0 Ö M e H .

TaKHM o6pa30M, yBeAHqeHHe K03(j)(})HHHeHTa HanoAHeHHH npn 
ÄHHaMHqeCKOM HaAAyBe n03BOAHeT (})OpCHpOBaTb AH3eAb no 3Hep- 
reTHqecKHM noKa3aTeAHM b  CAyqae OAHOBpeMeHHoro yBeAHqeHHH 
U h k a o b o ü  n o A a q n  T o n A H B a  h a h  y A y q u i H T b  3 K 0 H 0 M H q e c K H e  n o K a 3 a -  

TeAH npn coxpaHeHHH m o i a h o c t h u x ,  ecAH u h k a o b a h  noAaqa Ton
AHBa He MeHHAaCb.

KpOMe TOTO, OTKpUBaiOTCH B03M0JKH0CTH nOBblHieHHH AOATOBeq- 
h o c t h  AeTaAeft HHAHHApo-nopuiHeBoft rp y n n u  3a cqeT 6oA ee HH3- 
k h x  TenAOBUx peacHMOB npn p a ö o re  Ha öeAHMX CMecnx h CHHace- 
H H H  AbiMHOCTH H  TOKCHAHOCTH OTpaÖOTaBUIHX r330B.

B b i H B A e H H e  K O A n q e c T B e H H b i x  3 H a q e H H f t  n a p a M e T p o B ,  h x  B 3 a H M -  

n o f t  C B H 3 H  h  b a h h h h h  H a  n 0 K 3 3 a T e A H  p a ö o q e r o  n p o u e c c a  n o 3 B O A H -  

A H  n e p e Ü T H  K  C 0 3 A a H H I O  K O M n a K T H b l X  B n y c K H b i x  T p y Ö O n p O B O A O B ,  

o ö e c n e q H B a i o i U H x  A H H a M H q e c K i i f t  n a A A y B  ö b i e r p o x o A H b i x  a B T O M O -  

Ö H A b H b l X  Ä H 3 e A e i i .

Y B A M A E M b l Ü  T O B A P H I U , !  

He 3a6yflb CBoeBpeMemio otJoopMiiTi. noflimcicy Ha acypHaa

«A B TO M O B H A b H A a  n P O M b lU IA E H H O C Tb »
Ha BTopoe nojiyro^He 1972 r. 

no^nHCKa npHHHMaeTca bo Bcex nyHKTax no^nncKH 
«Coi03neHaTH», noHTaMTax h OT^ejieHHax cbh3h

J K y p n a j i  m o j k h o  n p u o ö p e c r u  r o j i b K o  n o  n o d n u c K e .
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YflK 626.436.2

O to h h o c th  3dnncn H3MeHeHMfl AOBiieHMsi b BbinycKHOM T p y ö o n p o B o n e  

AM3enq c HOAAyBOM
KaHfl. TexH. HayK r. M. CABEJIbEB, KaHfl. TexH. HayK E. C. CTEtDAHOBCKHH, K>. M . flO KO JIHH, fl. B. KPHBEHKOB

H p O C J ia B C K H H  M O T O p H b lH  3 a B O fl

HA flPOCJIABCKOM m o to p h o m  3aBOÄe HccneaoBaHO BnuaHHe 
n o a o e u  nponycKaHHH H3MepHTe.ibHOH a n n a p a T y p u  Ha aM nnn- 

TyÄHyio norpeuiHOCTb perncTpauHH  nepeM eH H oro aaB aeH H a b b h -  
nycKHOM T p y ö o n p o B o a e . OnbiTbi n p o B o a n n n cb  Ha oäh o u h jih h äP O -  
boh  ycTaHOBKe c  Hajm yBOM  o t  3aB oacK oii B 03ayu iH 0ii M aracT pann.

H3BeCTHO, HTO CKOpOCTb H3MeHeHHH JiaBJieHHH B BbinyCKHOM 
T p y ö o n p o B o a e  aH 3en a c  H aaayßO M  3aBHCHT o t  napaM eTpOB ra 3 a  
b nHJiHHÄpe b MOMeHT OTKpuTHH B unycK H oro KJianaHa, reOMeTpH- 
necK ux h  KOHCTpyKTHBHblX napaM eTpOB B unycK H oro TpaKTa. Pe- 
3yjibTaTbi M HoroHHcaeHHux onuTO B  noKa3biBaiOT, h t o  n p n  cpeaH eM  
ypoBH e 4>opcHpoBaHHa aBTOTpaKTopHoro a u 3 e a a  n o  H a a a y s y  (Ha  
4 0 — 4 5 %  no  cp eaH eM y 3(})(|)eKTHBH0My aaBneH H io) CKopocTb H3Me- 
HeHHa aaB aeH H a n e p e a  TypÖHHoft 3 a  n e p n o a  C B oö oan oro  B unycK a  
ra30B  H3 UHJiHHapa He npeB U inaeT  4 0 0  Kal cm2-een. B  cbh 3h  c sth m  
HacTOsnuHe o n u T H  npoBoannH C b n p n  c k o p o c th  H3MeHeHHH a a s a e -  
hhh b T p y ö o n p o B p a e  ~ 3 8 0  kz/cm2-een.

B  3aBHCHM0CTH o t  a n n n u  T p y ö o n p o B o a a  xapaK Tep H3MeneiiHH 
aaB aeH H a b  h c m  p a sa n a e H , h t o  o öy cn oB n eH o pa3aHHHbiM BanaHHeM  
B oaH OBux HBaeHHfl, H aö aio aa io u iH xc a  n p n  HCTeneHHH ra 3 a  H3 u h - 
aH H apa. IloaTO M y o n u T U  n p o B o a n a n c b  np n  OTHocHTeabHo K opoT- 
k o m  h  OTHocHTeabHo anHHHOM T p y ö o n p o B o a a x  [ 1 ] .

I lp o n e c c  H3MeHeHna aaB aeH H a b T p y ö o n p o B o a e  a ß a a e T c a  n e p u o -  
auaecK H M , nosTO M y o h  M o * e T  ÖUTb n p eacT aßaeH  KaK cyM M a n p o -  
CTblX TpHrOHOMeTpHneCKHX (pyHKLIHH —  rapMOHHK C HaCT0T3MH, 
KpaTHUMH o c h o b h o h . H eM  K pyne <})poHT H ccn e ayeM oro  n p o u e c ca ,  
TeM ß o u b in e e  K oannecTBo rapMOHHK H eoö xo a u M o  cyMMHpoBaTb npu  
OaHHaKOBOH TOHHOCTH H3MepeHHH. 3aBHCHMOCTb aMnUHTyaHOH nO- 
rpeuiHocTH perncTpauH H  o t  HHcua cyM M iipyeM u x rapMOHHK mo>k- 
ho oueHHTb nocpeacTBOM  orpaHHneHHa p a öo aeft n o a o e u  uacTOT H3- 
MepHTeabHon a n n a p a T y p u  b oöa acT H  B epxH nx nacTOT. 3 t o  y e u o -  
BHe h ö u a o  n o a o * e H O  b ocHOBy MeTOamiH HCcaeaoBaHHa. B K a- 
necTBe H3MepHTenbHOÜ a n n a p a T y p u  n c n o a b 3 0 B a a c a  aB yxnyaeB OH  
yHHBepcaabHUH HHaHKaTOp (pHpMbl «J X n 3a  SueKTpOHHK». O rpaH H -  
HHTeaeM cnyscH n öa o K  (jm aurpoB  h h jk h h x  nacTOT. B a o K -cx e M a  y c -  
T3HOBKH npHBeaeHa Ha p n c . 1. C  u e a b io  HCKaioneHHa n o r p e n m o -  
cTefl, B U 3B aH H ux HecTaöH abH ocTbio «H K aoB ofi n o a a u n  TonaH Ba h  
aTMOC(J>epHOH aHHHH aaTHHKa 1 , B u n o n H a a a cb  oaHOBpeMeHHaa p e -  
rHCTpauna Kau He HCKauceHHoro «jm aurpoM , T a x  h  HCKajKennoro  
cnrH aaoB .

P hc. 1. BaoK-cxeMa H3MepeHHÜ

SaeKTpHnecKHH c n m a a  c aaTHHKa aaB aeH H a, ycraHOBaeH Horo  
Ha BunycKHOM T p y ö o n p o B o a e , n o c T y n a a  n e p e3  y cn au T eab  2  Ha 
aB yxayneB OH  ocunnnorpacj) 3 .  OaHOBpeMeHHO c  B u x o a a  ycu aH T eaa  
5 1 B 0 2  cn rH aa nocT yn aeT  n epe3 6a o K  (JmnbTpoB 4  h  aononH H Tenb- 
H uii ycnaH Teab 5  (51  B O I) Ha BTopofi KaH aa ocuHnnorpa<})a. B  p e -  
3ya bT aT e HCKyccTBeHHoro aetjiopMHpoBaHHH (fw aurpoM  B u co K oa a -  
CTOTHoft CTopoHbi cH rH aaa cpaBHHBaaHCb a ß a  n p o u e c ca  Ha sxp aH e  
o c u n a a o r p a ^ a , oaHH H3 k o t o p u x  ö u n  3an ncaH  c  3aBeaoM O  b u c o -  
k o ü  CTeneHbK) t o h h o c t h  ö n a r o a a p a  bm co k o h  p a 3p em aioiu e ft e n o -  
c o ö h o c t h  a n n a p a T y p u . /(p y r o f t  n p o u e c c  3anH C U B aaca n p n  p a 3 -  
aHHHon nacTOTe cp e3a  <}>HnbTpa, h t o  aKBHBaneHTHo pa3aHHHofi p a -  
öoa eft n o a o e e  nacTOT H3M epuTeabHofi a n n a p a T y p u . ycH aH T ean , 
B xoaH iune b KOMnaeKT HiiuHKaTopa, oöecneH H Baion n o a o e y  n p o -  
nycKaHHH b a n a n a 3 0 H e  0 — 2 0 0  kzu,.

R n n  BbipaBHHBaHHH K03(j)(J)HUHeHT0B yCHneHHa OÖOHX KaHaaOB 
B u n o a H n a a cb  np eaB apH T eabiia a TapupoBK a nyTeM n o a a n n  Ha

Bxoa CH H ycoH aaabiioro nanpaiKenHH nacTOTOH 5 0  zu, c  noMomwo 
K a au S p yioiu ero  yerpoftcTB a 6 .  TaKasi uacTOTa B u ö p a n a , htoö h  
ooecneqH Tb MHHHMaabHoe H C K a*eiiH e n e p e a a ß a e M o ro  CHraaaa b 
CaMOM HH3KOH3CTOTHOM (pHabTpe.

E a o K  (pHabTpoB B unoaH eH  Tpex3BeHHbiM Ha SM urrepH U X noBTO- 
p iiT ea a x  [ 2 ] .  Oh o öe cn eq im a e T  14 <})HKCHpoBaHHUX nacTOT cpe3a 
b a u a n a 3 0 H e  1 0 0 — 3 0 0 0  zu, c  KpyTH3Hoft 3aTyxaHHH b oöaacTH 
BepXHHX HaCTOT OKOaO 3 0  Ö Ö joK T .

Go6cTBeHHaa nacTOTa KoaeöanHÜ aaTHHKa aaBaeHHa cm koctho- 
r o  THna c  yneroM  noacoeam iH TeabH oro KaHaaa M eaiay T pyöon po- 
BoaoM h npneMHHKOM aaBaeHHa cocTaßaaeT  OKOao 4 ,0  K zq .

E loca e  n p o rp e ß a  a sH ra T e a a  h cT a ö H a im u H H  e r o  TeMnepaTypHO- 
co peiKHMa np n  noM oiu n  CTaÖHaH3aTopa 7  o c y m e c T B a a a o c b  <})oto 
rpaijiHpoBaHHe c sapaHa ocun aaorpafjia  a s y x  npoueccoB  c  Ka>uaH»( 
H3 14 <j)HabTpoB, no  naTb K aapoB .

A M n a u ry a H a a  norpeuiHOCTb perncTpauHH  aaB aeH H a oueHHBa 
a a c b  b OTHOCHTeabHUX n a p aM eT p ax. M aKCH M aabH oe 3HaaeHH< 
aaB aeH H a Ha o cu n aa o rp a M M e H 3M epaaocb o t  ropH30HTaabHor< 
yaacTK a KpHBoß C B o 6 o a u u x  KoneöaHHH b  T p y ö o n p o B o a e .

ü p u  BbmycKe ra30B H3 oaHoro unanHapa b TpyöonpoBoa k  mo 
MeHTy OTKpuTHa BunycKHoro KaanaHa KoneöaHHH aaBaeHHa 1 
TpyöonpoBoae noaHocTbio 3aTyxaiOT. JJaBaeHue b TpyöonpoBoae 1 
3 t o t  MOMeHT npHÖaH3HTeabHO paBHO npoTHBoaaßaeHHio 3a TypÖH 
HOH.

O ö o ö m e H H u e  pe3yabT aT U  oöp aöoT K H  ocu n a a orp a M M  H3MeHeHHi 
aaBaeHHa n p m e a e H b i Ha p n c . 2  b  BHae 3 3 b h c h m o c t h  aMnaHTya

0,9<t --------------------------------------------------------------------------------------- -

nonl* _______________ ________
0  5 0 0  1000 1500 2 0 0 0  2 5 0 0  3 0 0 0  f l u

3 0  M  9 0  120  /

P h c . 2 . 3aBHCHMOCTb aM nnH TyanoH  norpeniHOCTH  
perncTpauHH  aaB aeH H a o t  B epxH ero n p e a e a a  p a -  
ö o a e n  n o a o e u  nacTOT a n n a p a T y p u /  h o t  a u c a a  

cyM M HpyeM bix rapMOHHK f

hoh  norpeniHOCTH perncTpauHH  A  o t  B epxH ero n p e a e a a  paöoaei 
n o a o e u  nacTOT H3MepHTeabHOH a n n a p a T y p u  f  h  o t  a n c a a  cyMMH 

pyeM bix rapMOHHK /  :

rae —  aMnauTyaa HMnyabca aaBaeHHa, 3anncaHHoro npn 3a 
BeaoMo BbicoKOM 3H3HeHHH BepxHero npeaeaa noaoeu 
aacTOT annapaTypu;

A 2 —  t o  x e  npn nepeMeHHOM 3HaaenHH f.
Hncao cyMMnpyeMux rapMOHHK

7 ~  i  ®
,  n

rae fo  ~  ~ —  — aacTOTa nepBofl rapMOHHKH (n —  ancao oöopo- 
30 x

t o b  K oaeH aaT oro Bana aB H raTena b MHHyTy;
T =  4  —  K03<j)(J)HUHeHT T3KTHOCTH).

H 3  npHBeaeHHoro rpa<j)HKa c a e a y e T , h t o  a a a  pernerpauH H  aaB 
aeHHa b T p y ö o n p o B o a e  c aM nauryaH O H  norpeuiH ocTbio 3 %  a o c ia -  
to h h o , h t o ö u  BepxHHfl n p e a e n  p a ö o a e fi n o a o e u  aacTOT an napaT y
pu  npeBbiuiaa ocHOBHyio aacTOTy n p o u e c c a  b 3 0  p a 3 , a  a a a  pe- 
rucTpauHH c  norpeuiH ocTbio 1 %  —  cooTBeTCTBeHHo He MeHee aeM 
b 7 0  p a 3 . B  cbh 3h  c 3th m  n p n  Bbiöope a n n a p a T y p u  a a a  npoBeae- 
hhh HCcaeaoBaHHa c oöuienpH iiaToft norpeuiH ocTbio 1— 2%  neoö-
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Jk 4, 1972 r. A B T O M o 6 n jib H a n  n p oM b iu u ieH H O C T b 5

xoÄHMoe 3Ha«ieHHe BepxHe- 
ro  n peaejia  paßo^efi n o jio - 
c u  HacTOT mojkho onpe^ e- 
jiHTb n o 3MnnpHHecK0H 3a- 
BHCHMOCTH

/ =  2 -5- 2 ,4
n

(3)

norpeuiHOCTb n p oßepe- 
hhh SKcnepHMeHTa b paH- 
hom cjiyqa e  He npeBumaeT 
1 % (3auiTpHxoBaHHoe no- 
jie  Ha pHC. 2 ) .

ÄHajM3 aMnjiHTyÄHoft 
norpeuiHOCTH 3anncH pa3- 
JIHqHblX yqaCTKOB OCPHJI- 
jiorpaMM noKa3aji, hto c 
H3MeHeHHeM n o jio c u  npo-

P h c. 3. Ocu,HJiJiorpaMMbi 
H3MeHeHHH ÄaBJieHHH B 
BunycKHOM TpyßoripoBOpc 
npn n = 2 1 0 0  oö/muh, 3 a- 
nHcaHHue npH pa3JiHHHOft 
paßoqeft nojioce qacroT 

annapaxypbi

nycKaHHH annapaTypbi nponcxoAHT h pe<|>opMapHH peracTpnpyeMO- 
ro  n p op ecca . B KaqecTBe npnM epa Ha pnc. 3 npiiBepenbi o cp h p jio - 
rpaMMbi H3MeHeHHH paBjieHHH, 3anncaHHbie npn pa3JiHHHoft q a ero - 
Te cpe3a <j)HJibTpa. npH  paßoqeft n o jio ce  qacTOT 0— 100 zu, Hapapy 
c aMnjIHTVÄHOH nOrpeniHOCTbK) ~  10%  HeoßxOPHMO OTMeTHTb H 
HCKaxceHHe xapaicrepa perHCTpnpyeMoro n p op ecca  (p n c. 3, ä ) .  
YqacTOK noBbiPieHHH paBjieHHH, oßycjiOBJiemibiH HajioxceiiHeM npa- 
moh h oTpaaceHHOft o t  KOHpa TpyßonpoBOpa bojih  paBjieHHH, Ha 
KpHBoft /p a6 = 0 -^ 8 4 0  au, «cpe3aH ». npH  yBejimeHHH paßoqeft no- 
jio c h  qacTOT annapaTypbi aMnjiHTypHaa norpeniHOCTb yMeHbniH- 
jiacb, a xapaKTep perncTpHpyeM oro n p op ecca  CTap 6jih30k k peft- 
CTBHTejibHOMy (p n c . 3, 6 ) .  flosTOM y p jih  pocTOBepHoft peracT pa- 
PHH XapaKTepa H3MeHeHHH P3BPeHHH B OTHOCHTejIbHO pjihhhom  
T pyßonpoB ope BepxHHft npepeji paßoqeft n o jio c u  qacTOT an napa
Typbi poji/KeH ßbiTb Buuie n o KpaftHeft Mepe b 1,5 pa3a, qeM onpe- 
pejieHHbiH no (JiopMyjie (3 ) .

J I H T E P A T y P A

1. K p y m o B  M.  r. ,  C a B e j i b e B  I\ M . HccpepoBaHHe bphh- 
hhh pjihhm  BbinycKHoro TpyfionpoB opa Ha rasooßM eH b ß u e r p o - 
xophom  qeTbipexTaKTHOM AH3ejie c  HMnyjibCHUM HappyBOM. « H 3 - 
BecTHH By30B. M auiHHocTpoeHpe», 1969, Ns 12.

2. K  o  H a HI H H C K H ft JX. A . MaCTOTHUe S.ieKTpPqeCKHe <})HPbT- 
pbi. roc3HeproH3AaT, 1959.

YflK 621.433:629.113

O  to k c m h h o c tm  cib t o m o 6 mhbHbix ABMraTeneft, pa6oTaK>m nx
H a  r a 3 o o 6 p a 3 H b i x  T o n n n B a x

KaHfl. TexH. HayK M. M. rO JlbflEJlA T, E. f l .  KOJ1YBAEB, H. r. C A M O flb
HAMH, HHJ1TA

BbICTPOE pa3BHTHe poßbrm h nepepaöoTKH He<}>TH, r a 3 a  h r a -  
30KOHpeHcaTOB oöecneqHBaeT nojiyqenne, Hapapy c jkhpkhmh

T0IUIHB3MH, C>KH}KeHHbIX He<j)THHbIX ra30B, B KOTOpblX ypaqHO CO- 
qeiaiOTCH CBoftCTBa jkhpkhx h ra30oßpa3HHX TonjiHB. H x  ncnojib- 
30BaHne b KaqecTBe MOTopHoro TonjiHBa npnoßpeTaeT b HacTOHipee 
BpeMH OCOßblft HHTepeC, TaK KaK B CBH3H CO 3HaqHTejIbHHM pOCTOM 
aBTOMOÖHJibHoro napxa TpeßyeTCH npHHHTb cpoqH ue M epu ßopböbi 
nporaB 3arpH3HeHHH aTMOctfiepHoro B03pyxa ro p o p o ß  h npoMbiui- 
aeHHux peHTpoB, a TaKHce yjiyqmeiiHH TexHHKO-sKOHoMmecKHx n o- 
Ka3aTeJiefl sxcnjiyaTapHH aBTOMoßHJibHoro TpaHcnopTa.

OcyipecTBJiaeMaH b HacTOHipee BpeMH b p ap e CTpaH (npeHMy- 
ipecTBeHHo eBponeficKHx) pH3ePH3apHH aBTOMoßHJibHoro TpaHC- 
nopTa HMeeT CBoeft o ch ob h oh  pe.ibio He pemeHHe yKa3aHHwx npo- 
ßjieM, a oßecneneHHe okohom hh TOiuiHBa. H e OTpiipaa b3>khocth 
stoh npoßjieMbi, cjieflyeT HMeTb b rnipy, h to  3aMeHa jk häkh x Ton- 
HHB OKHIKeilHblM T330M n03BOJIHeT yCneiPHO peiPHTb H T3KHe npo- 
S.teMbi, x oT op u e  He peajiH3yiOTCH AH3epH3apHeft aBTOMoSnabiioro 
TpaHcnopTa. 3 th m , BepoHTHo, oßtncHHeTCH t o t  4>3kt, h to  b CIIIA, 
pacnojiaraioipHx BnojiHe pocTaTOHHbiMH coßcTBeHHbiMH pecypcaMH 
BbicoKOKaqecTBeHHoro 6eH3HHa h AH3eJibHoro TonjiHBa, c>KH>Ken- 
nue nponano-ßyTaHOBbie ra3M HaxoflHT npHMeHeHHe äjih  aBTOßy- 
cob, rpy30BHX h perKOBbix aBTOMoßHJieö, aBTOnorpy3PHKOB, TpaK- 
TOpOB H T. n.

B HeKOTopHX e r p a H a x  E ß p o n u  h A3hh (HanpHM ep, JXahhh, 
TojuiaHAHH, III'BepHH, O P r, r ^ P , H TajiH ii, H hohhh h p p .)  hc- 
nojib3yeTCH b KaqecTBe TonjiHBa pjih  aBTOM oßpjibH oro TpaH cnopTa  
nponaHo-ßyraHOBbie ra3bi, HMnopTHpyeMbie H3 p p y r n x  CTpaH 
b Bupe roTOBoro m popyK Ta hjih nojiyqaeM bie Ha coßcTBeHHbix 3 a-  
Bopax, nepepaßaT H B aioipH X  npHB03H yio Hec})Tb.

TaxaH TeHpeHPHH oOih c h h c t c h  TeM, hto 3aMeHa «K jiaccnqe- 
ckhx» ä h p k h x  TonjiHB OKHJKeHHbiM ra30M oßecneqHBaeT 3HaqH- 
TejibHoe yMeHbmeHne KOHpeHTpapnH BpepHbix BeipecTB b OTpaßo- 
TaBPiHX ra3ax, noBUinaeT M OTopecypc pBHraTejieft, cHHHcaeT p ac- 
xop KapTepHoro M acjia, yMeHbmaeT CTOHMOCTb SKcn.iyaTapHH aB- 
TOMoßnjibHoro TpaHcnopTa h p a jx e  (hto  Ha nepBbift b 3Tj ih p  Ka- 
ixeTCH napapoKcajibHbiM) noBbimaeT 6e30nacH0CTb SKcnayaTapHH 
aBTOMoßHJibHoro TpaHcnopTa,

ripp oßbeKTHBHOfl OpeHKe MaCPITaßOB B03M05KH0T0 HCnOPb30Ba- 
HHH CJKHJKeHHblX ra30B B KaqeCTBe TOPJIHBa PJIH aBTOMoßHJibHoro 
TpaHcnopTa cjiepyeT  HcxopHTb H3 toto , hto b CTpaHax, p acn ojia - 
raroniHX 3anacaMH Hei}>TH, ra3a, ra30KOHpeHcaTOB h pa3BHT0ft p o - 
ßHBaionieH h nepepaßaTbiBaioipeH npoMbinuieHHOCTbio, TOBapnuH 
b u x o p  cjKHJKeHHoro ra3a, Kap npaBHJio, BnojiHe pocTaToqeH pjih 
ypoBJieTBopeHHH Hyxcp Bcex noTpeßHTejieä, BKProqaa 3HaqnTepb- 
h hh  napK ra3oßajijioH H ux aBTOMoßHJieft.

HanpnM ep, b CLUA [ 1] ,  rp e  npoH3BopcTBo CHomeHHoro ra3a b 
HacTOHipee BpeMH onpepejineTcn jippib bosm ojkhocthm h cßbiTa, 
ßbijio b 1969 r. BbipaßoTaHo 46,58 mjih. t nponaHO-ßyTaHOBbix ra - 
3 0 B, h to  no Becy HecKOJibKO ßojibine 10%  oßipeft poßbiqH HetpTH. 
OcHOBHUMH nOTpeÖHTejIHMH 3T0T0 KOPHqeCTBa ra3a HBHJIHCb: KOM- 
MyHajIbHO-ßblTOBbie H KOMMepqeCKHe yCT3HOBKH —  16,9 MJIH. T 
(3 4 ,2 % ), xHMHqecKaH npoMbinuieHHocTb —  15,6 mjih. t (3 3 ,4 % ), 
PBHraTepH BHyTpeHHero cropaHHH —  3,077 mjih. t (6 ,5 5 % ).

CiKH*eHHue ra3bi TpaHcnopTHpyiOTCH b 3Kejie3HopopoH<HHx h 
aBTOMOßHJIbHUX PHCTepHaX, B peqHblX H MOpCKHX TaHKepaX H 
ßap xia x , n o  cnepiiajibi-ibiM TpyßonpoBopaM  h HetpTenpoBopaM, t .  e. 
npaKTHqecKH TaK »ce, KaK h oßbiqHbie JKHpKne HetpTenpopyKTbi.

HO CBOHM MOTOpHUM CBOHCTB3M CJKHJKeHHbie ra3H npeBOCXOPHT 
pbIHOqHHe COpTa aBTOMOßHPbHblX ßeH3HH0B. ÜKTaHOBOe qHCJIO 
cjKHxceHHoro ra3a cocTaBjiaeT 94— 111 epHHHp n o HCCJiepoBaTejib- 
CKOMy MeTopy h 89— 97 epHHHp no MOTopHOMy MeTOpy, pto  n o - 
3BopneT posopH Tb CTeneHb CJK3THH ra30Bbix pBHraTejieft p o  10.

n e p e ß o p  PBHraTejieft BHyTpeHHero cropaHHH c XH pK oro TonjiH- 
Ba Ha csiHHceHHbift nponaHo-ßyTaHOBbift ra3 noBHinaeT hx  moip- 
HOCTHbie h SKOHOMnqecKHe noKa3aTePH, ypjiHHaeT cpoK cjiyxcßbi, 
33MepjiHeT n p op ecc  «CTapeHHH» h BuropaHHH Macjia, yBejinqHBaer 
npopojiscHTeJibHocTb paßoTbi CBeqeft 3a>KiiraHHH, cnHacaeT oß ipn e 
33TpaTbi Ha SKCnjiyaTapHio aBTOMoßHJieft h t .  n. OnbiTbi noKa3ajiH, 
h to  n epeßop  PBHraTejieft c  ßeH3HHa Ha OKHJKeiiHbift ra3 yMeHbma- 
eT h3hoc rHJib3 pHJiHHppoB Ha 14% , noppiHeft Ha 17 % , nopniHCBbix 
KOJiep Ha 6 3 % , uieeK KOjieHqaToro Bajia Ha 57— 7 0 %  h t . p .

H 3 3apy6e>Kiibix hctoph iikob  [2 ] cjiepyeT, h to  3aMeHa ßeH3HHa 
CJKHHieHHblM r330M yMeHbUiaeT H3H0C THJIb3 PHPHHPpOB B 4,16—
6,85 pa3a, yBepHPHBaeT n p oß er PBHraTepH M ejxpy peMOHTaMp b
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6 ABTOMOßHJIbHan npOMWIUJieHHOCTb 4, 1972 r.

1,25— 2,05 pa3a. OnwTH HAMH noKaaaan, h to  npn paöoT e Ha 
cmnmeHHOM ra3e KapTepHoe Macjio n ocjie  n p oöera  20— 25 t h c .  km 
npnroAHO k .najibHeftiueH paöoT e [ 3 ] .

BbicoKaa aHTHaeTOHauHOHHaa crofiKOCTb crnnmeHHoro rasa  h 
x op o iu aa  CMeiuaBaeMOCTb ero  c B03Ayx0M no3BoaaioT (JiopcHpo- 
B3Tb ra30BHe ÄBHraTejiH no CTeneHH cmaTHa h HanoaHeHHio.

OTenecTBeHHHH h 3apyöemHbift onu T  noKa3HBaeT, hto ecan  o ö o - 
pyÄOBaHHe aBTOMOÖHaeft h ra30HanoaHHTeahHbix cTaHuuft ncnpaB- 
ho, a cjKHxeHHHH ra3 cooTBeTCTByeT CTaHÄapTaM, to 3KcnjiyaTa- 
uua aBTOMOÖHaeft Ha cmnmeHHOM ra3e CTOJib me hjih MeHee 
onacH a, neM Ha jkhäkom TOiuiHBe.

FIpH M eHeH H e c m n m e H H o r o  r a 3 a  äah  A B H ra T ea e ft  B H yT peH H ero 
C ropaH H H  n 0 3 B 0 J ia eT  3H3HHTeJIbHO CHH3HTb c o a e p m a H H e  B O TpaÖ O-

CmHn N2 0 j  M r/jl

30Hy ö o a e e  öoraTM x cMeceft, a yAeabHaa TOKCHHHOCTb cHHmaeica 
npHMepHo b 1,2— 1,5 pa3a (pnc. 4, 5).

r ip n  p a ö o T e  AßHraTejiH Ha 6eH3HHe b pe3yjibTaTe noBum eH H a 
CTeneHH cmaTHa yßejiHHHBaeTCH o6m.ee BbiaeaeHHe okhcjiob a30Ta 
h yaeabHoft tokchhhocth ÄBHraTeaa.

ripn  paöoT e ÄBHraTeaa Ha ra3e KOJinnecTBo 6eH3anHpeHa, onpe- 
AeaHBineeca n o pa3paÖ0TaHH0ft b HU/ITH, MeTOAHKe c ncnoab30- 
BBHHeM ÄBOHHHX 6eH30JIbHHX JIOBymeK, OKa3ajIOCb Ha ypOBHe TOH
HOCTH n pnöopa , KOTOpaa onpeaeaaeT  iihjkhioio rpammy 
0,2-10“ 10 z/a. Ha 6eH3HHe coaepmaHHe 6eH3anHpeHa AocTHraeT 
2 0 - 1 0 ~ 5 a /a .

PeryjiHpoBOHHaa xapaKTepncTHKa n o  c o c r a B y  cM ecn Ha xojio- 
CTOM XOÄy BHHBHJia B03MOmHOCTb paÖOTU ABHraTeAH Ha C>KH5KeiI-

/  t
d=96°n.KA

/ ^35 \
u

* / \\ \\
r

\> \
\

/
//i/ 0=Z5°n.K8rK \ \ \

\\

P h c. 1. P ery jiH pO B O H H bie  xapaK T epH C T H 
KH n o  c o c T a B y  cMecn n p n  nojiH O M  o t -  
KpHTHH ÄpOCCejIbHOH 38CJIOHKH H

« = 2 0 0 0  o6/muh

P hc. 2. B ahsihhc yrjia  onepe- 
HCeHHH 33>KHraHHSI H K03(])(})H- 
UHeHTa H3ÖHTK3 B03AyXa Ha 
BbiÄeJieHHe okhcjiob a30Ta 
n p n  p aöoT e ÄBHraTeaa Ha 

6eH3HHe

0.8 0.9 1,0 1,1 1.2 a

P hc. 3. BjiHHHHe yrjia  onepemeHHa 3a- 
JKHraHHH H K03(j)(}>HUHeHTa H3ÖbITKa 
B03Äyxa Ha BbmejieHHe ok h cjiob  a30Ta 
npn paöoT e ÄBHraTejia Ha cmnmeHHOM 

r a 3 e

TaBfflHX ra3ax  okh ch  yrjiepoÄa, okh cjiob  a30Ta, necropeB iunx yr- 
aeBOÄopoÄOB, KaHiieporeHHbix BemecTB (6eH3annpeHa) h äP- 
CpaBHHTejibHbie ncnbiTaHHa, npoBeAeHHue HAMH h HHJ1TA Ha 
V-o6pa3HOM BOCbMHUHJIHHÄpOBOM ÄBHTaTeAe, nOKa3ajIH, HTO 3aKO- 
Hbi BbiÄejieHHH okhch  yrjiepoÄ a, yrneBOAopoÄOB h okhcjiob  a30Ta 
KaK Ha 6eH3HHe, TaK h Ha cmnmeHHOM ra3e Ha BceM paöoaeM  AHa- 
na30He cocTaBOB CMecn npaKTHqecKH oAHHaxoBbi. O ä h 3 k o  MaxcH- 
M ajibiioe KOJimecTBO ok h ca ob  a30Ta, BbipameHHoe b ms/a , npn pa- 
öoT e ÄBHraTeaa Ha crnnmeHHOM ra3e npHMepHo b 2 pa3a Memmie, 
aeM npn p aöoT e Ha 6eH3HHe. MaKCHMyM coAepmaHHH ok h cäob  a30- 
Ta Kax npn paöoT e ÄBHraTejia Ha 6eH3HHe, TaK h npn paöoT e Ha 
cmnmeHHOM ra3e pacnoaom eH  npHÖJiH3HTejibHo b o ß jia c™  npeae- 
jiob  3(j)(j)eKTHBHoro oöeAneHHH roproaeft CMecn. E cjih  npn paöoTe 
Ha 6eH3HHe (cnaouiHbie KpHBwe) s t o  cooTBeTCTByeT «= 1 ,0 5 -7 -1 ,1 , 
t o  Ha ciKHHceHHOM ra3e (urrpHxoBbie KpHBbie) 3 to  cooTBeTCTByeT 
a =  1,15-7-1,20 (p n c . 1 ). B o jiee  bu cok h h  HHAHKaTopHbift k. n. ä. 
npn  paöoT e ÄBHraTeaa Ha cmnmeHHOM ra3e n o  cpaBHeHHio c pa- 
6 o to h  Ha 6eH3HHe, oöecneaHBaioiuHft OAHOBpeMeHHO h ö o a e e  HH3- 
KHe yAeabH ue p a cxoa b i TOiuiHBa, rapaHTHpyeT h öoa e e  HH3Kyio 
aacoB yio h yAeabHyio TOKCHaHOCTb ÄBHraTeaa. CoaepmaHHe b o t -  
paÖOTaBiuHx ra3ax  yraeBOAopoAOB npn paöoT e Ha öeaH ux CMe- 
chx  y  öeH3HHOBoro ÄBHraTeaa yBeanaHBaeTca 3HaaHTeabHo pe3- 
ae, aeM y  ra30B oro, TaK KaK y  nocaeAH ero HaöaroAaeTca öoabuiaa 
HACHTHaHocTb nocaeAOBaTeabHbix uhkaob.

n p n  nocToaHHOM noaoiKeHHH apocceabH oft 3acaoHKH coaep m a - 
HHe okhch y ra e p o a a  h yraeBOAopoAOB b OTpaÖOTaBUIHX ra3ax He 
33BHCHT ot y raa  onepemeHHa 3amHraiiHH KaK npn paÖOTe Ha öeH- 
3HHe, Tax h npn paöoT e Ha cmumeiiHOM ra3e. Ha xapaKTep bbi- 
aeaeHHa okhcaob a30Ta y ro a  onepemeHHa 3amHraHHH BanaeT pa3- 
ahhho npn paöoT e Ha öeH3HHe h crnnmeHHOM ra3e. n p n  paöoTe 
ÄBHraTeaa c M3abimh yraaMH onepemeHHa 3amHraHHa Ha cmnmeH- 
hom ra3e Ha O ora ra x  cM ecax coaepacHTca öoab m e okhcaob a30Ta, 
aeM b  ycaoBHHx paöoTbi Ha öeAHbix CMecax. n o  Mepe yBeanaeHHa 
y raa  onepemeHHa 3a*HraHHH npn Öeanbix cM ecax BbiaeaeHHe 
okhcaob a30Ta öoab m e, aeM npn öoraTbix, aTO xapaKTepHo aah  
öeH3HHOBoro ÄBHraTeaa (p n c. 2, 3 ) .

HccaeAOBaHHaMH ycTaHOBaeHO, h to  npn CTeneHH cm arH a, o öec - 
neaHBaiomeft b ycaoBHax paöoTU  Ha ok h jk ch h om  ra3e HOMHHaab- 
HylO MOIUHOCTb ÖeH3HHOBOTO ABHraTeAH, 38KOH BbiAßaeHHa H o ö - 
m ee KoanaecTBO to k ch h h h x  BemecTB ocTaiOTca npaKTHaecKH Ta- 
khmh x e ,  KaK h npn paöoT e Ha ra3e c  HOMHHaabHoft CTeneHbio 
caiaTHH öa30B 0rö öeH3HHOBoro ÄBHraTeaa. KoanaecTBO okh caob  
a30Ta, BbipameiiHoe b mF/a , ocTaeTca TaKme HeH3MeHHbiM, oah 3k o  
n o  Mepe noBbimeHHH CTeneHH cmaTHH h npu onTHMaabHux yraax  
onepeaceHHa 3a5KHraHHH MaKCHMyM hx couepiKaHHa CMemaeTCH b

hom ra3e c HyaeBbiM BbiAeaeiiHeM okhch yraepoA a, nocKoabKy 
npeACTaBaaeTca bo3m o ä h h m  paöoTaTb öe3 cymecTBeHHoro oöo- 
raiueHHa ropioaefi CMecn, c a = 0 ,9 2 .

Tau KaK b cocTaBe necropeB uiux yraeBOAopoAOB, coAepjKamHx- 
ca  b OTpaÖOTaBUIHX ra3a x  ra30Bbix ABHraTeAeft, npHMepHo 80%

Phc. 4. P e ry a n p o B o a H w e  xa
paKTepH C TH K H  n o  c o c Ta B y  
cM ecn aah A s y x  CTeneHeft 
cm a TH H  n p n  p a ö o T e  A B H ra Te - 

a a  Ha cmumeHHOM ra3 e

P hc. 5. P e r y a n p o B o a H u e  x a p a K 
T e p H C T H K H  y a e a b H o f t  tokchhho- 
cth n o  c o c T a B y  C M e c n  aah  AByx 
C T e n eH e ft  c m a T H H  n p n  paöoie 
Ä B H r a T e a a  H a  c m n m e H H O M  ra3e

c o c T a ß a a iO T  n p e A e a b H H e  y r a ö B O A o p o A b i,  to hx p e a K U H O H H a a  cno- 

coöH ocTb H a M H o ro  H nm e, a e M  y  ö e H 3 H H 0 B u x  A B H ra T e a e f t .

BbicoKaa OAHopoAHOCTb ropioaeft CMecn, HAOHTHaHOCTb cocTaBa 
cMecn no BpeMeHH h no oöbeMy, ayamee pacnpeAeaeHHe ra30B03- 
A y m H o ii  cMecn n o  unauHApaM (oTcyTCTBHe mHAKOft naeHKH) oßec- 
neaHBaioT MHHHMaabHoe 0Öpa30BaHHe Bpeaiibix npoAyKTOB cropa- 
HHH.

n o  M'HoroaHcaeHiHbiM AHTepaTypubiM AaHHHM, y m e  o  HacToamee 
BpeMH ra30Buft AßHraTeab MomeT öbiTb OTperyanpoßaH TaKHM 06- 
pa30M, h t o  ero  OTpaöoTaBinne ra3bi MoryT coAepm aTb Taxoe ko- 
anaecTBO TOKcnaHbix BemecTB, KOTopoe ycTaHOBaeHO CTaHAapTOM 
CIIIA Ha 1974 r. äah  öeH3HH0 Bbix ABHraTeaeft [4].

P e3ya b T aT U  cpaBHHTeabHHX ao p o m H b ix  HcnbiTaHHft aBTOMOÖH
aeft noK 33aaH , hto aBTOMoöuab, paöoTatoiuH ft Ha cmnmeHHOM ra-
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3e, HMeeT TOKcnqHocTb, b 4 — 5  p a 3  M eHbuiyio, qeM aBTOMOÖHjib, 
paßoiaiomHH Ha 6eH3HHe.

KpoMe toto, CTaHAapTbi HeKOTopux CTpaH orpaHHqHBaiOT Hcna- 
peHHe 6eH3HHa H3 öeH3oöaKOB h KapöiopaTopoB. Ha ra3o6a/uioH- 
hom aBTOMOÖHJie HCKJiioqaeTCH nonajaHHe hcxoähoto TonjiHBa b 
aTMoajiepy, Tax xax cHCTeMa ero TonAHBonoAaqH repMeTH3HpoBa- 
Ha, t. e. oh yjxe b HacToamee BpeMH yAOBAeTBopneT npiiHHTMM 
HOpMaM.

Ha ocHOBaHHH npHBeÄeHHbix pe3yjibTaTOB Tenepb mojkho npn- 
CTynHTb k ÄOpaöoTKe TOnAHBHoft annapaTypu ra30BUx ÄBnraTejiefl 
c yqeTOM MajiOTOKCHqHux peryjinpoBoqHbix xapaKTepncTHK.

B cbh3h c ocoöeHHUM xapaxTepoM TpeöoßaHHH k xapaKTepn- 
CTHKaM peryjiHpoßaHHH yrjia  onepeiKeHHH 3ajKHraHHH, BureKaio- 
IUHX H3 CBOHCTB ra300Öpa3HbIX TOnjIHB, ÄaJIbHeHUIHe paÖOTH 
äoajkhh öbiTb HanpaBJieHbi Ha pa3paöoTKy coOTBeTCTByiomeft ch-

CTeMu 3a>KHraHHH. 3T a chctcmh  AOAJKHa oöecneqHBaTb öojiee 
MOmHyiO HCKpy npH HCn0JIb30BaHHH CHJIbHO OÖeAHeHHblX ra30BbIX 
CMecefi.

npnMeHeHHe KaTajiHTHqecKoro HefiTpajiH3aTopa Ha ra3oöajuioH- 
hom  aBTOMOÖHJie npn cooTBeTCTByiomHX peryjinpoBKax ra3ono- 
Aaiomeft annapaTypu h c h ct cm u  3aJKHraHHH MOJKeT npHBecTH k 
C03Ä3HHK) aBTOMoÖHJiH, OTpaöoTaBinHe ra3u xoToporo He coAep- 
JK3T TOKCHHHUX BemeCTB.
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O bo3mo)khoctm ynymueHMfl n0Ka30TeneM p a ö o T b i  
K a p 6 i o p a T o p H o r o  flBMraTensi H a  n p w H y A M T e n b H O M  xojioctom  xo a y

KaHfl. TexH. HayK A. B. KOCTPOB, E. B. LlJAnOUJHHKOB
MOCKOBCKHH aBTOMexaHHMeCKHM HHCTHTyT

B 3K C nJiyA T A U ,H O H H blX  ycjioBHHX aBTOMOÖHAbHuft äbh- 
m e j i b  HcnoJib3yeTcn He TOJibKO KaK chjioboh a rp eraT , ho h 

KaK T0pM03-3aMeÄJlHTeJIb.
npn paöoTe ÄBHraTejia b topmo3hom pejKHMe qame Bcero jKe- 

jiaTejibHo nojiyqHTb coqeraHHe MaKCHMaAbHoro TOpM03Horo MOMeH
Ta C MHHHMajIbHHMH P3CXOÄ3MH TOnjIHBa H MaCJia, MHHHMajIbHOH 
TOKciiqHOCTbio BunyoKHbix ra30B npn HaHBuroAHeftiueM TenAOBOM 
COCTOHHHH ÄBHraTeJiH.

71 äh nojiyqeHHH yKa3aHHoro npnxoÄHTCH npnöeraTb k ycTaHOBKe 
aonojiHHTejibHux ycTpoficTB, BbiK.noqaiouiHx noAaqy TonjiHBa, chh- 
»aiouiHX pacxoÄ MacAa h noBumaioiiiHX TopM03Hoft momcht äbh- 
raiejiH. K TaKHM yerpoftcTBaM othochtch: 9K0H0Maft3ep xojioctoto 
xoaa, peryjiHTop pa3pejKeHHH h apoccejibiibie 3acAOHKii b BunycK- 
HOH CHCTeMe.

C noMouibK) 3KOHOMaÜ3epa x o .io c T o ro  x o a a , BUKJiioqaiom ero no- 
aaqy Ton.THBa Ha npHHyaHTejibHOM xoaoctom x o a y , mojkho yM eHb- 
IHHTb paCXOÄ TOnAHBa, CHH3HTb TOKCHHHOCTb BUnyCKHUX ra30B  H 
HecKOJibKO noBUCHTb T opM 03H oö MOMeHT ÄBHraTeAH. Oä h3ko n o - 
BbimeHHUx p a c x o Ä O a  M aca a  H3ÖejKaTb He yÄaeTCH, T ax Kan b h - 
KJiioqeHHe nO Äaqn TonAHBa He H3MeHHT pa3pejK eH ne bo BnycKHofi 
CHCTeMe h UHAHHÄpax ÄBHraTeAH.

rtoBuuieHHoro pacxoÄa Macaa mojkho H3ÖejKaTb, npHMeHHB pe- 
ryAHTOp pa3pejKeHHH, Ha3HaqeHHe KOToporo yMeHbniHTb pa3pejxe- 
Hne bo BnycKHOH CHCTeMe h UHAHHÄpax ÄBHraTeAH. npnMeHeHHe 
peryAHTopa pa3pejKeHHH conpoBOJKAaeTCH h hckotopumh HejKeaa- 
TeAbHblMH HBAeHHHMH: CHHJKeHHeM TOpM03HOTO MOMeHTa ÄBHraTe
AH h yMeHbineHHeM TenAonepeAaqn b cncreMy oxAajKAeHHH, hto 
MOJKeT npHBecTH k CHHjKeHHio TenAOBoro pejKHMa ÄBHraTeAH.

YMeHbUieHHe T0pM 03H 0r0 MOMeHTa MOJKHO KOMneHCHpOB3Tb öo- 
Aee 3(})4)eKTHBHOft paÖOTOH KOAeCHUX T0pM 030B hah nepeBOAOM 
ABHraTeAH Ha noB um eH H uft C K op ocra o ft  pejKHM, hto AOCTnraeTCH 
nepeKAioqeHHeM Ha HH3myio n e p e A a q y .

CHHJKeHHe TenAonepeAaqH b CHCTeMy oxAajKAeHHH npoHcxoAHT 
H3-3a yßeAHqeHHH TenAOOTBOAa ot ctchok b B03Ayx, npoxoAHiUHü 
qepe3 uhahhapu. n p n  HaAHHHH peryAHTopa pa3pejKeHHH b hh- 
ahhäPU ÄBHraTeAH nocTynaeT 3HaqHTeAbHO öoAbiuee KOAHqecTBo 
B03ayxa, KOTOpufi yHOCHT qacTb Tenna, nocTynHBinero b CTeHKH ot 
TpeHHH. B 3THX yCAOBHHX ÖOAbIHOe 3HaqeHHe ÄAH CTaÖHAH3aiIHH 
TenAOBoro peJKHMa ÄBHraTeAH npnoöpeTaeT TeMnepaTypa B03Ayxa, 
nocTynaiomero b ABHraTeAb, h HaAHqne b CHCTeMe oxAajKAeHHH 
TepMOCTaTa.

YMeHbmHTb pa3pejKeiiHe bo BnycKHOH CHCTeMe h UHAHHÄpax 
ABHraTeAH, hto HeoöxoAHMO äah CHHHceHHH pacxoAa Macaa, H 
BMecTe c TeM noBUCHTb TopM03Hofi MOMeHT ÄBHraTeAH mojkho npn 
ApocceAHpoBaHHH BbinycKa. n pn  stom AOAJKiia yßeAHqHTbCH Ten- 
AonepeAaqa b CHCTeMy oxAajKAeHHH, TaK KaK yMeHbiuaeTCH koah- 
qecTBO B03Ayxa b UHAHHÄpax h noBbimaeTCH ero AaBAeHHe.

B A aroÄ apn noBbim eHHio AaBAeHHH Ha B u n y cK e ra3bi H3 BbinycK- 
hoh CHCTeMu b MOMeHT nepeupuTH H  KAanaHOB n ocT yn a ioT  b uh- 
ahhäP, a 3aTeM bo B nycK H yio CHCTeMy, cHHJKaa TeM caMbiM BeAH
qHHy pa3pejKeHHH Ha BnycKe.

TaKHM oöpa30M, npn ApocceAnpoBaHHH BunycKa noBbimaeTCH 
AaBAeHHe BnycKa, OAHaxo AaBAeHHe ra30B Ha BunycKe äoajkho 
noBbiinaTbCH b öoAbineft CTeneHH h BeAHqHHa TopM03Horo MOMeH
Ta BCÄeÄCTBHe B03P0CUIHX HaCOCHUX noTepb yBeAHHHBaeTCH.

n pn  noAHOCTbio 33KpuTOM BunycKe H3-3a öoAbinoro yßeAHqe- 
HHH CHAU AaBAeHHH ra30B CO CTOpOHbl BUnyCKHOÜ CHCTeMU Ha 
BunycKHofl KAanaH, KOTopan mojkct npeBumaTb ycHÄHe npeaBa- 
pHTeAbHOrO CJK3THH npyjKHHU KAanaHa, npOHCXOÄHT CaMOnpOH3- 
BOAbHoe OTKpuTHe BbinycKiiux KAanaHOB. nocAeAHee mojkct 
HBHTbcn npnqHHOH noHBAeHHH cTyxoB b MexaHH3Me ra3opacnpe- 
AeAeHHH H nOBUUieHHH H3HOCOB ÄeTaÄeft MeX3HH3Ma, B qaCTHOCTH
KyAaqKa h TOAKaTeAH. nosTOMy cAeAyeT onpeAeAHTb AaBAeHHe b 
BbtnycKHoft CHCTeMe, npn kotopom nponcxoAHT OTKpuTHe BunycK- 
hux KAanaHOB, a 3aTeM ocymecTBAHTb ApocceAHpoBaHHe äo He- 
cKOAbKo MeHbniHx BeAHqHH AaBAeHHH ra3a.

ZtAH npOBepKH BU0Ka33HHbIX nOAOJKeilllft H KOHKpeTHOft OIleHKH 
H3MeHeHHH noKa3aTeAeft ÄBHraTeAH Ha pejKHMe npHHyAHTeAbHoro 
XOAOCTOrO XOÄa B AaÖOpaTOpHH «AßTOMOÖHAbHUe H TpaKTOpHbie 
ÄBHraTeAH» M ockobckoto aBTOMexaHnqecKoro HHCTHTyTa npoßeAe- 
ho cooTBeTCTByioin.ee sKcnepHMeiiTajibHoe HccAeAOBaHHe. OöieK- 
TOM TiCCAeÄOBaHHH HBAHACH V-OÖpa3Hblft BOCbMHUHAHHApOBUft 
ABHraTeAb, KapöiopaTop xoroporo hmca SKcnepHMeiiTaAbiiuft pe- 
ryAHTop pa3peJKeHHH*. 3K0H0Maft3ep xoaoctoto xoAa b Kapöiopa- 
Tope OTCyTCTBOBaA, noeTOMy paöoTa 9KOHOMaft3epa xoaoctoto xo- 
Aa HMHTHpoBaAacb OTKAioqeHHeM noAaqn TonAHBa.

MeTOAHKoft SKcnepnMeHTa npeAycMaTpHBaAHcb peJKHMU p a ö o m  
ÄBHraTeAH Ha npHHyAHTeAbHOM xoaoctom xoAy: öe3 AonoAHH- 
TeAbHux yCTpoftcTB, t. e. c noAaqeft TonAHBa h 3ajKHraHHeM, c  pe- 
ryAHTopoM pa3pejKeHHH h BUKAioqeHHoft noAaqeft TonAHBa h npn 
BbiKAioqeHHOH noAaqe TonAHBa h ApocceAHpoBaHHH BunycKa. K po
Me 3Toro, HCCAeAOBaHU peJKHMU paöoTU ÄBHraTeAH npn npOKpy- 
HHBaHHH Öe3 nOAaqH TonAHBa H noAHOCTbio OTKpUTOft H 33KpbITOft 
ApocceAbHoft 3acAOHKoft KapöiopaTopa. itaHHue pe*HMU paöoTU 
ÄBHraTeAH b SKcnAyaTaiiHOHiibix ycAOBunx noqTH He BCTpeqaioTCH, 
ho hx H3yqeHHe HeoöxoAHMO äah öoAee tohhoto oöihchchuh (Jih- 
3HqecKHX ycAOBHfl, HaÖAKJAaiomHXCH npn paÖOTe ÄBHraTeAH Ha 
npHHyAHTeAbHOM XOAOCTOM xoAy.

B o  BpeMH SKCnepHMeilTa (JuiKCHpOBaACH T0pM 03H 0ft MOMeHT 
ÄBHraTeAH, p a c x o Ä  B 0 3 A y xa , TonAHBa h M acA a, T en A on ep eA aq a b 
CHCTeMy OXAajKAeHHH H MOTOpHOe MaCAO. npOBeAeHO HHÄHUHpO- 
BaHne qeTBepTOro HHAHHApa n p a ß o r o  ÖAOKa, BnycKH oro h Buny- 
cKHoro TpyöonpoBOAOB AaHHOro HHAHHApa, pacnoAOJKeHHUx b r o -  
AOBKe ÖAOKa. MHÄHUHpOBaHHe OCymeCTBAHAOCb TeH30ÄaTqHK3MH  
HH3K0T0 AaBAeHHH, yCHAHTeAeM 8-AHM-7M H OCUHAAOrpa4>OM 
H-105. Ztainibie hhähk3tophhx AnarpaM M  n03B0AHAH c AOCTaToq- 
Iioft TOHHOCTblO yCT3H0BHTb XapaK Tep H3MeHeHHH H aÖCOAIOTHyiO 
BeAHHHHy AaBAeHHH B UHAHHApe, BnyCKHOH H BUnyCKHOft CHCTe-

1 C>a3bi raaopacnpefleneHHH ABHraTejiH cnenyiomHe: OTKpbiTHe 
BnycKHoro KaanaHa —  31° n o  b .  m. t .  3aKpbiTbie —  83° nocae 
h . m. t . ;  OTKpbiTHe BbmycKHoro KaanaHa n o  h . m. t .  —  6'7°. aaKpbi- 
THe nocae b . m. t .  — 47°. npofloantHTeabHOCTb nepeKpbiTHa naa- 
naHOB 78°.
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p kT/cm2

6)

6 )

M O (pn.K.6-

Max. HHÄHKaTopHbie ÄHarpaMMbi 
äah  Tpex paccMaTpHBaeMbix cjiy - 
naeß npHBefleHH Ha pnc. 1.

n p n  paöoT e ABHraTeAH 6e3 a o - 
nOJIHHTejIbHblX yCTpOHCTB Ha npH- 
HyAHTeAbllOM XOJIOCTOM XOÄy 
pa3pe*eH H e bo  BnycKHOM T pyöo- 
n p o B O A e  A o cT H ra e T  600— 630 m m
p r .  CT. aÖCOJIKDTHaH BejiHHHHa
AaBJieHHü BnycKa 0,1— 0,2 kb/cm2, 
BbinycKa 1,25— 1,85 kb/cm2 
(p n c. 2 ) ,  p acxoA  B03Ayxa n o c r o - 
HHeH —  24 kb/h (p n c. 3 ) . B u - 
KJiioqeHHe nouaHH TonjiHBa, t . e. 
npeKpameHHe n p ou ecca  c ro p a 
HHH, He oTpaxcaeTCH na pa3pe- 
HteHHH bo  BnycKHOM TpyöonpoBO
Äe, ÄaBjieHHH BnycKa, B unycua h 
pacxoA e B03Äyxa-

Phc. 1. ÜHÄHKaTopHbie AnarpaM- 
mh, cHHTbie npn paöoTe ÄBHraie- 
A H Ha npHHyÄHTeJIbHOM XOAO- 
ctom XOÄy öe3 noÄauH TonjiHBa 

Ha 2000 o ö /m u h :
a  —  6e3 peryjuiTopa pa3peKeHHa; 
6  —  c  peryjiHTopoM pa3pe*eHHfl; 
e  — npH ÄpoccejiHpoßaHHH BbinycKa

Phc. 2. H3MeHeHHe pa3pe»eHHH bo BnycKHoft 
CHCTeMe, AaBueHHÖ BnycKa h BbinycKa, a TaK- 
*e pacxoAa Macjia b 33bhchmocth o t  cxopocT- 

Horo pejKHMa ABHraTeAH:
/  —  Ä B H r a T e j ib  (Se3 A o n o J iH H T e jib H b ix  y c T p o f l c T B ;  2  —  
c  p e r y j iH T o p o M  p a 3 p e > K e H H a ; 3  —  n p n  a p o c c e j m p o -  
BaHHH B b in y c K a  c  B b n u H o ie H H o S  n o j c a n e f t  T o n - in a a

XlpocceunpoBaHHe Bunycxa npn BbiKjHoneHHOH noAane Ton.iHBa 
h 3aKpbiTofl ÄpoccejibHofl 3acAOHKe KapöiopaTopa (nojiojKeHHe 
ApOCCeAbHOH 33CJIOHKH npH XOÄOCTOM XOAe Ha 500 O Ö /M U H ) npH
BOÄHT k noBHUieHHio AaBAeHHH BnycKa ä o  0,8— 0,95, BunycKa 
3,5— 4,0 kb/cm2, pacxoA B03Ayxa cHHHcaeTCH ao 8— 10 kb/h. Chh- 
jKeHne pa3pe*eHHH bo BnycKHoft CHCTeMe h noBbiuieHHe AaBAeHHH 
BnycKa HBHAOCb CAeACTBHeM nepeTexanHH ra3a H3 BunycKHoö ch- 
CTeMM b MOMeHT nepeicpHTHH KAananoB.

H3MeHeHHe T0pM03H0r0 MOMeHTa B 33BHCHM0CTH OT HHCeA 0Ö0- 
P o to b  Baaa äa h  ABHraTeAH öe3 AonoAHureAbHux ycTpoficTB npn- 
seABHo Ha pnc. 3. BuKAioneHHe uoAaqH TonAHBa npHBOÄHT k no-
BUineHHIO BeAHHHHbl T0pM03H0r0 MOMeHTa ABHraTeAH, OCOÖeHHO 
3aMeTHoe Ha Manux cxopocTHbix pexcHMax. 3 to  pa3AHHHe momch- 
TOB npOnOpUHOHaAbHO UHKAOBOMy HanOAHeHHIO UHAHHAPOB TOA 
AHBOM HAH nOAOJKHTeAbHOMy MOMeHTy, p33BHBaeM0My OT CHA ASB- 
AeHHH ra30B.

n p n  paöoTe ABHraTeAH c  peryAHTopoM paapeaceHHH topmo3hob 
MOMeHT ABHraTeAH CHHJKaeTCH. CHHHeeHHe TOpM03HOrO MOMeHTa 
Ha ÖOAbUIHX CKOpOCTHUX pejKHMaX (3000 O ö /m u h )  npOHCXOAHT I

Q io l-'fO 3 KKaji/v

npH paöoT e c  peryAHTopoM paspeaceHHH BeAHHHHa pa3peHceHHH 
bo BnycKHOM TpyöonpoBOÄe CHfixaeTCH h He npeBum aeT Ha öoAb- 
uihx CKopocTHbix peacHMax 400 m m  p r. c t . flaBAeHHe Bnycxa co - 
CTaBAHeT 0,4— 0,7 k b /c m 2, Bbinycna —  1,2— 1,45 k b /c m 2, pacxoA  
B03Ayxa —  242 k b /h (218  uepe3 peryAHTop h 24 qepe3 Kapölopa- 
T°P)- , ^  ;

Phc. 3. H3MeHeHHe TOpM03Horo MOMeHTa, 
pacxo.ua B03Äyxa h Tenjionepe,naHH b  ox- 
Jia>K^aiOmyK) BOÄy B 3aBHCHM0CTH OT CKO- 

pocTH oro pen^HMa ^BHraTejin:
/  — ÄBHraTejib 6e3 ÄonojiHHTejibHbix ycTpoflcTB;
2 —  c peryjiHTopoM pa3pe»eHHa; 3 —  npn Äpoc- 
cejiHpoßaHHH BbinycKa; 4 — npa BMKJimeHHoft 
noAa^e ToiuiHBa, .apoccejibHan 3acjioHKa. 3axpbi- 
xa; 5 —  noflana xomiHBa BbimiKweHa, Äpoccenb- 
Han 3acjiOHKa KapöiopaTopa nojiHOCTbro OTKpbiTa

HeöoAbiuHx npeAeAax h He MOJKei HMeTb npaKTHnecKoro 3Haqe 
HHH. 0äH3K0 Ha epeAHHX CKOpOCTHUX pejKHMax (1600 o ö /m u h  
T0pM03H0H MOMeHT CHHJKaeTCH Ha 2 kFm, HTO COCTaBAHeT 25%  o 
MOMeHTa ABHraTeAH Öe3 AOnOAHHTejIbHblX yCTpOHCTB.

CHHHeeHHe TopM03Horo MOMeHTa c peryAHTopoM pa3pejKeim 
npoacxoAHT BCAeACTBHe yMeHbineHHH 3aTpaT mouihocth Ha Hacoc 
Hue noTepu, s to  xapaKTepH3yercH MeHbuiHMH nepenauaMH uaBAe 
hhh ra3a Ha BnycKe h BHnycKe. Ecah npn paöoT e öe3 peryAHTop 
pa3pe}KeHHH nepenau AaBAeHHH MeaiAy BnycKOM h BunycKOM ac 
cTHraeT 1,8 kb/cm2, t o  c  peryAHTopoM pa3pejKeHHH nepenaA yMeHt 
inaeTCH ao  0,95 kb/cm2. O öpam aeT  BHHMaHHe t o t  4>3kt, h to np 
p aöoT e ABHraTeAH Ha npHHyAHTeAbHOM xoaoctom  xoA y öe3 perj 
AHTOpa p33pe>KeHHH (ABHraTeAb Öe3 ÄOnOAHHTeAbHUX yCTpOHCTB 
AaBAeHne ra3a b uhahhäpc bo BpeMH n p ou ecca  BbinycKa ä octh h  
eT 1,85 kb/cm2, b t o  BpeMH Kau c  peryAHTopoM He npeBumae 
1,45 KB/C M 2. OCHOBHOH npHHHHOH UOBblUieHHH AaBAeHHH BbinycK 
Ha ABHraTeAe öe3 AonoAHHTeAbHbix ycTpoflcTB hbahctch 3anoAH( 
HHe UHAHHAPOB B03AyXOM HAH Ta30M H3 BUnyCKHOH CHCTeMbl B MC 
MeHT OTKpUTHH BblnyCKHHX KAanaHOB. I lp o u e c c  3anOAHeHHH 32 
KaHHHBaeTCH npHMepHO B H. M. T., a 3aTeM B03AyX BblTaAKHBaeTC 
nopuiHeM, h to  conpoBoiKAaeTCH noBUiueHHeM AaBAeHHH.

Ha bhcokhx cKopocrabix pe>KHMax npouecc 3anoAHeHHH 3aKai 
HHBaeTCH nOCAe H. M. T. B UHAHHApaX B03HHKaiOT ABa HpOTHBOnC 
AOJKHUX nOTOKa B03Ayxa, OÄHH H3 BbinyCKHOH CHCTeMbl, APyrOH 0 
ABHJKeHHH nopuiHH. ftpH OnpeACAeHHOM nOAOJKeHHH nopuiHH H£ 
cTynaeT paßeHCTBo AaBAeHHH ra3a b sthx uoTOKax, npouecc nc 
CTynAeHHH ra3a H3 BunycKHoö chctcmu 3aKaHHHBaeTCH h ra3 hc 
HHHaeT yuaAHTbCH H3 HHAHHApa. C yBeAHneHneM oöopotob Baa
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BT&K3HHe ra 3a  CTaHOBHTCH 6 0 Jiee npOAOAJKHTeAbHUM H 3aKaH1H- 
BaeTca npn öoabiHHX AaBaeiiHHX r a 3 a  b  unaH H Ape h  npHBOAHT k  
yBeanqeHHio AaBaeHHH B binycxa.

H a  npHHyAHTejibHOM x o a o c t o m  x o a y  c  p e ry a aT o p oM  p a 3 p e * e -
HHH 3anCWlHeHHH UHÄHHÄPOB B03AYX0M  H3 BUnyCKHOH CHCTeMbl He 
nponcxoAHT, x a x  K ax noBbimaiOTCH AaBaeHHH BnycK a, cjKaTHH, 
paClHHpeHHH H B MOMeHT OTKpUTHH BUnyCKHOTO KJianaHa A a B ^e- 
Hue B03Ayxa b UHAHHape npHMepHo paBHO aTMociJiepHOMy.

HaHMeHbiuee 3H aqeHne T opM 03H oro MOMeHTa, K ax h c a e a o B a a o  
oiKHAaTb, n o ay q eH o np n  n p o x p  yqHBaHHH ÄB H raTeaa c  noAHocTbio 
OTKpbiTOH ap occeab H o ft 33CAOHKOH x a p ö io p a T o p a . OaH aKO Ha ÖOAb- 
UIHX CKopocTHbix pejKHMaX T0pM 03H 0H  MOMeHT H04TH He OTAHqa- 
eTca o t  MOMeHTa, noayqeH H oro  Ha npHHyAHTeabHOM x o jio c to m  
xoAy c p e ryaaT op oM  pa3pejKeHHH h  AßH raTeaeM  ö e 3  aon oaH H T eab- 
UblX yCTpOHCTB.

Ä poccejinpoB aH H e B u n yc K a  n o 3B oaaeT  cymecTBeHHO yBeanqHTb  
3aipaTbi m o iu h o c th  Ha H acocH u e noTepn h, K ax caeACTBue 9 t o t o ,  
IIOBhlCHTb T0pM 03H 0H  MOMeHT ÄB H raTejia. T aK , npH 3000 o ö / m u h  
Baaa m om cht n o B u m a e T c a  a o  22,8 k zm . CpaBHH Baa AaHHoe 3H a- 
qeime MOMeHTa c  MOMeHTOM ÄBH raTeaa 6 e 3  AonoaHHTeabHbix y e r -  
poÄCTB, m ojkho ycTaHOBHTb, 4T 0  yBeaHHHBaeTCH MOMeHT b 2 p a 3a . 
Ha MeHbuiHX CKopocTHbix peJKHMax 3 t o  p a 3an q H e e m e  öo a b iu e , 
HanpHMep, npn 1500 o ö / m u h  —  b 2,5 p a 3 a . CaeAOBaTeabHO, npn  
ÄpocceanpoBaHHH B u n yc K a  TopMOjKeHHe aBTOMOönaa AßHraTeaeM  
öyaeT npoHCXOAHTb H a n ö o a e e  acjuJieKTHBHO.

T e n ao n e p e a a a a  b o x a a jK A a io m y io  BOAy npn p a ö oT e ÄBH raTeaa  
6e3 AonoaHHTeabHbix ycTpoftcTB Ha npHHyAHTeabHOM x o a o c t o m  
xo«y noKa3aHa Ha pn c. 3. B uK aioqeH H e n o A a q n  TonaH Ba Ha aaH - 
hom pe>KHMe npHBOAHT k  yMeHbiueHHio T e n ao n ep eA a q n  Ha 15—  
20%. OcHOBHaa qacTb fe n a a  nocT yn aeT  b  CHCTeM^y oxaajKAeHHH ot 
TpeHHH nopuiHH H K0A6U. ^OAJKHU ÖUTb AOnOaHHTeabHbie nOTOKH 
Tenaa ot B 0 3A y x a  b c tbh k h  b  m o m c h t  nepenpuTHH  KaanaHOB, k o t - 
aa so3A y x  H3 BbinyCKHOH CHCTeMbl nepereK aeT b o  BnycKHyio h  npn  
BTeKaHHH B 03 A y x a  qep e3 BunycKH oft K aanaH .

KoAHqecTBeHHaa oueHKa s t h x  TenaonoTOKOB b o 3 m o jk h 3 ToabKO  
npn BbinoaHeHHH cn eu n a a b H o ro  nccaeAOBaHHa T en aooT A a qn  ot  
ra30B, h to  He o t h o c h tc h  k  AaHHofl p a ö o T e .

ripn p a öoT e ÄB H raTeaa c p e ry a aT o p o M  pa3pejKeHHH nponcxoAH T  
ÄaabHeftmee ch h jk c h h c  T e n a o n e p e A a q n  b o x a a jK A a io m y io  BOAy. 
Tax, npn 3000 o ö /m u h  B a aa  T e n a o n e p e A a q a  b cpaBHeHHH c a H a ao -  
raqHOH BeanqHHOH y  ÄB H raTeaa 6 e 3  AonoaH H TeabH bix ycTpoflcTB  
H3MeHaeTta o t  2 6  500 a o  17 500 k k ü a /h, h to  c o c T aß a a eT  3 5 % .  3 t o  
cyMMapHoe CHHJKeHne T e n a on ep eA aq n  HaöaroAaeTCH npH OAHOBpe- 
MeHHoft p a öo T e 9KOHOMaÜ3epa x o a o c T o r o  xo A a  h p e ry a a T o p a  p a 3 -  
pe*eHH a, BKaioqeHHe KOTOporo BeAeT k  pe3KOMy oöeAHeHHio c o -  
ciaBa cM ecn h npeK pam eH H io n p o u e c c a  cropaH H a.

M ojk h o oueHHTb H3MeHeHne T e n ao n ep eA a q n  b o x a a jK A aio iu y io  
boäv, npoH CxoAH iuee ToabKO H 3-3a nocTynaeH H a B 0 3 a y x a  b u h -  
aHHApu qepe3 p e ry a a T o p  pa3pejKeHHH. Tax, npn 3000 o ö /m u h  Ten- 
jionepeaaqa b B o a y  npn npoxpyqnßaH H H  ÄB H raTeaa c  BUKAioqeH- 
hoh noaaqeft TonaH Ba c oc T a ßa a eT  21 000 k k ü a /h, BKaioqeHHe p e -  
ryaaTopa BeaeT k CHnjxeHHio T e n a on ep eA aq n  a o  17 500 k k ü a /h, 
t. e. Ha 16,7%.

Ilpn p a ö o ie  ÄB H raTeaa c p e rya aT o p o M  pa3pejKeHHH T e n a o n e p e 
Aaqa b  o x a a jK A aio iu yio  B o a y  CHHJKaeTca H 3-3a ö o a b in o r o  K oan q e- 
CTBa B 03A yxa, n o c r y n a io m e r o  b u h a h h a p u , npn 3000 o ö / m u h  p a c -  
xoä B03Ayxa paBeH 242 kz/h . Bo BpeMB n p o u e c ca  cjuaTH a qacTb  
Tenaa o t  B 03A y xa  nepeaaeTCH  b c tc h k h , ho  b o  BpeMH n p o u ec ca  
pacmnpeHHH T eM nepaT yp a B 0 3A y xa  CHHJKaeTca, noTOK T e n aa H3- 
MeHaeT HanpaBaeHHe, h nponcxoAH T T enaoo T A aqa o t  c t c h o k  b b o 3 -  
ayx. nosTO M y bo  BpeMH n p o u e c c a  B u n ycK a c  B 03AyxoM  b u h o c h -  
aocb 3HaqHTenbHoe KoanqecTBO T e n aa , npn 3000 o ö / m u h  noTepn c 
BbinycxoM coeraBAH ioT 5000 k k ü a / h . 3 t o  HBaaeTCa o c h o b h o h  n p n -  
thhoh cHHJKeHHa T enaon epeA aqH  b o x a a jK A a io m y io  B o a y  npn p a -  
6oTe ÄBHraTeaa Ha npHHyAHTeabHOM xoaocTO M  x o A y  c p eryaaT O - 
poM pa3peaieH H a.

FIpaBHAbHOCTb BbicKa3aHHoro noaojKeHHH noATBepacaaeTCH h 
npoKpyqHBaHneM ÄB H raTeaa c  BUKaioqeHHoft n o a a q eft TonaH Ba h 
noaHOCTbio OTKpbiTOH ap occea b H o ft 3acA0H K 0ii K ap ßiop aT o p a . B 
3tom c ay q ae  p a c x o A  B 03 A y x a  qep e3  ABHräTeab e m e  ö o a e e  B 03p a -  
CTaeT, npn 3000 o ö /m u h  p a c x o a  paBeH 600 k z /h. H ecM O Tpa Ha n o -  
BuuieHHe AaBaeHHH c jk 3 th h  T e n a o n e p e A a q a  b b o a y  CHHJKaeTca h 

1 npn 3000 o ö /m u h  He npeBbim aeT 12 000 k k ü a /h, b t o  BpeMH KaK 
noTepn Ha B u n y c x e  B03pacTaiOT ä o  10 000 k k ü a /h. TaKHM o ö p a -  
30m, yBeanqeHHe p a c x o A a  B 0 3A y x a  qep e3  AßH raTeab npHBOAHT k  
yMeHbmeHHio T enaon epeA aqH  b o x a a jx a a io m y io  B oay .

ripn ÄpocceanpoBaH H H  BbinycKa c BKatoqeHHOft n oaaqeft T o n an - 
Ba Tenaon epeA aqa b b o a y  yB eanqH BaeTca h npeBbim aeT a H aaorn q- 
Hyio BeanqnHy ÄBH raTeaa ö e3  AonoaHHTeabHbix yerpoftcTB b

3 — 4 pa3a. A öcoaioTH aa BeanqHHa TenaonepeAaqn conoeraBHMa c  
TenaonepeAaqeft Ha x o a o c t o m  x o a y ,  npeBbiuieHHe cocTaBaaeT He 
ö o a e e  20— 2 5 % .

Y B e a n q e H H e  T e n a o n e p e A a q n  o ö u a c H H e T c a  y M e H b iu e H H e M  k o a h -  
q e c T B a  B 0 3 A y x a ,  n p o x o A a i u e r o  q e p e 3  u h a h h a p u ,  a o  10  k z /h h ,  K a x  
c a e A C T B H e  s t o t o ,  y M e H b iu e H H e M  B b iH o c a  T e n a a  H3 Ä B H r a T e a a ,  a  
T a x j x e  n o B b im e H H e M  A a ß a e H H a  B 0 3 A y x a  b  u n a H H A p a x .  H e M a a o -  
B a jK H o e  3 H a q e H H e  H M eeT  h  H a a n q H e  n p o u e c c o B  n e p e T e K a H H a  B 0 3 -  
A y x a  H3 B b in y c K H o ii  c h c t c m u  b o  B n y c K H y io  h  3 a n o a H e H H e  u h a h h a -  
p a  B 0 3 A y x o M  b  M O M eH T  O T x p b iT H a  B b in y c K H o r o  k j ia n a H a .  3 t o t  n p o 
u e c c  c o n p o B O J K A a e T c a  n o B b im e H H e M  T e M n e p a T y p u  h  u p o h c x o a h t  
n p n  ö o a b m H X  c x o p o c T a x  B T eK aH H H , T a x  K a K  T y p ö y a e H T H o e  a b h -  
jx e H H e  B 0 3 A y x a ,  n p o H C X O A a u i .e e  n o A  a e ft c T B H e M  a T M O c c J ie p H o r o  
A a B a e H H H , c o n p o B O J K A a e T c a  B U A e a e H n e M  T e n a a .  B o a b i u a a  B e a n q H -  
H a  T e n a o n e p e A a q H  n p n  Ä p o c c e a n p o B a H H H  B u n y c K a  ö y A e T  c n o c o ö -  
C T B O B a T b  C T a ö n a H 3 a u H H  T e n a o B o r o  p e jK H M a  Ä B H r a T e a a  n p n  p a ö o 
T e  H a  n p H H y A H T e a b H O M  x o a o c T O M  x o A y .

P a c x o a  M a c a a  a a a  p a c c M a T p H B a e M u x  y c a o B H H  p a Ö O T U  A B H r a -  
T e a a  n o K a 3 a H  H a  p n c .  2 . H a H Ö o a b u iH H  p a c x o a  M a c a a  n o a y q e H  n p n  
p a ö o T e  Ä B H r a T e a a  ö e 3  a o n o a H H T e a b H u x  y c T p o f l c T B ,  B U K a io q e H H e  
n o a a q H  T o n a H B a  H a  a a H H O M  p e jK H M e  H e  O T p a jK a e T c a  H a  p a c x o a e  
M a c a a .  F Ip H M e H e H H e  p e r y a a T o p a  p a 3 p e jK e H H H  3 H a q H T e a b H O  c h h -  
j x a e T  p a c x o a  M a c a a ,  o c o ö e H H o  s t o  3 3 m c t h o  H a  ö o a b i u n x  c k o p o c t -  
h u x  p e J K H M a x , H a  k o t o p u x  p a 3 p e J K e H H e  b  u n a H H A p a x  h  B n y c K H o f t  
C H C TeM e A O C T n r a e T  M a K C H M a a b H o ii B e a n a H H u . I l p n  3 0 0 0  o ö /m u h  c  
p e r y a a T o p o M  p a 3 p e jK e H H a  p a c x o a  M a c a a  C H H J K a e T ca  b  3 ,5  p a 3 a  h  
H e  n p e B b i m a e T  1 0 0  z/h. I l p n  Ä p o c c e a n p o B a H H H  B b in y c K a  p a c x o a  
M a c a a  C H H JK a eT ca  b  ö o a b m e i l  e r e n e H H , q e M  n p n  n p H M eH eH H H  p e -  
r y a a T o p a  p a 3 p e j x e H H a ,  n p H M e p H o  b  6  p a 3  h  c o c T a ß a a e T  5 0  z /h 
n p n  3 0 0 0  o ö /m u h  B a a a  A s u r a T e a a .

C H n jx e H H e  p a c x o a a  M a c a a  n p n  Ä p o c c e a n p o B a H H H  B u n y c x a  n p o -  
h c x o a h t  H e  T o a b K O  H 3 -3 a  C H H Jx eH n a  p a 3 p e j x e H H a  BO B nyC K H O H  
c n c T e M e  h , K a x  c a e a c T B H e ,  y M e H b m e H H H  n o c T y n a e H H a  M a c a a  q e p e 3  
n o p m H e B u e  K o a b u a ,  h o  T aK J K e B c a e a c T B H e  n o B u m e H H H  a a ß a e H H a  
r a 3 0 B  b  B u n y c K H O M  n a T p y Ö K e ,  h t o  n p H B O A H T  x  y M e H b m e H H io  n o -  
C T y n a e H H H  M a c a a  q e p e 3  3 a 3 o p  M e jK A y  m T O K O M  B u n y c K H o r o  K a a n a -  
H a  h  H a n p a ß a a i o m e H  B T y a K O H . Ilpn p a ö o T e  Ä B H r a T e a a  ö e 3  A o n o a -  
H H T e a b H u x  y c T p o f t c T B  b  M O M eH T  O T K p u T H a  B u n y c K H o r o  x a a n a H a  
p a 3 p e jK e H H e  H3 u u a H H A p a  n e p e a a e T C H  b  B b in yC K H O H  n a T p y ö o x  r o -  
a o B K H  ö a o K a ,  h t o  h  B e a e T  x  n o c r y n a e H H i o  M O T o p H o r o  M a c a a .

r i o a y q e H H u e  p e 3 y a b T a T U ,  a  T a x j K e  b u b o a u ,  c a e a a H H u e  n o  s t h m  
A a H H U M , o t h o c h t c h  T O A b K o  k  H c ca e A O B a H H O M y  A B H r a T e a i o .  B n o a -  
H e b o 3 M o j k h o ,  HTO b  A p y r n x  3 B T O M o ö n a b H u x  A B H T a T e a a x ,  b  n e p -  
B y io  o q e p e A b  H 3 -3 a  M e H b m e r o  n e p e u p u T H H  K a a n a H O B , n o a y q H T b  
y B e a n q e H H e  A a B a e H H H  H a  B n y c K e  3 a  c q e T  A p o c c e a H p o ß a H H H  B u n y c 
K a  H e  y A a c T c a ,  T o r a a  n p H M e H e H n e  p e r y a a T o p a  p a 3 p e j x e H H a  C T a - 
H O B H T ca  H e o ö x o A H M U M . O a h 3 k o  n p n  c o 3 A a H H H  h o b u x  A B H r a T e a e f t  
B e a n q H H y  n e p e K p u T H a  K a a n a H O B  m o j k h o  B u ö n p a T b  c  y q e T O M  B 0 3 -  
m o j k h o c t h  A p o c c e a n p o B a H n a  B u n y c K a .  B u ö o p  n p o A O A J K H T e a b H o r o  
n e p e K p u T H H  K a a n a H O B  u e a e c o o ö p a 3 e H  h  c  t o h k h  3 p e H H a  CH HJKeH Ha 
T O K C H qH ocT H  B u n y c K H u x  r a 3 0 B .  3 t o  n o A T B e p jK A a e T C H  <J)a3aM H  r a -  
3 o p a c n p e A e a e H H a  h o b u x  a B T O M O Ö H A b H u x  A B H r a T e a e f t ,  H a n p H M e p  
A ß H r a T e a b  a B T O M O ö n a a  ( jm p M U  L U e B p o a e ' « B e r a »  H M e e T  n e p e x p u -  
T n e  x a a n a H O B  7 0 — 8 0 ° .  Y K a 3 a H H a a  n p o A o a jK H T e a b H O C T b  n e p e K p u 
THH K a a n a H O B  B n o a H e  A O C T a T O q H a  a a h  n p H M eH eH H H  A p o c c e a n p o - .  
B3H H H  B u n y c K a .

F Ip H M eH H T b  A p o c c e a n p o B a H H e  B b in y c K a  b  c o q e T a H H H  c  p e r y a a -  
t o p o m  p a 3 p e jK e H H H  B p a A  a h  H M e e x  c m u c a , Tax x a K  b  s t o m  c a y 
q a e  y B e a n q H B a e T C H  a a ß a e H H e  H a  B b in y c K e ,  h t o  ö y a e T  c o n p o B O J K -  
A a T b c a  c a M o n p o H 3 B o a b H U M  O T K p u T n e M  B u n y c K H u x  x a a n a H O B  h  
n p eA T »H B H T  n o B u m e H H u e  T p e ö o ß a H H H  x  r e p M e T H 3 a u H H  B u n y c K H o f t  
C H C T eM U .

C T a T b H  c o A e p jK H T  T o a b x o  n p H W U H n n a a b H u e  n o a o jK e H H H , n o x a -  
3 U B a io m H e  a a h  p n a a  A B H r a T e a e f t  B 03M O JK H O C T b y M e H b m e H H H  p a 3 -  
peJK eH H H  b o  B n y c K H o f t  C H C TeM e 3 a  c q e T  Ä p o c c e a n p o B a H H H  B u n y c 
K a . F I p e A a a r a e M u f t  M e T o a  ä o a j k c h  Ö U T b  n p o B e a e H  b  a x c n a y a T a u H -  
o h h u x  y c a o B H H X  h  b  n e p ß y i o  o q e p e A b  ä a h  o n p e a e a e H H H  u e a e c o o ö -  
p a 3 H o f t  C T en eH H  y M e H b m e H H H  p a 3 p e jK e H H H  b o  B n y c K H o f t  c n e r e M e .  
M o j K e T  O K a 3 a T b C H , h t o  B e a H q H H a  p a 3 p e jx e H H H  b o  B n y c K H o f t  c n c T e -  
M e  n p n  p a ö o T e  A B H r a T e a n  H a  n p H H y A H T e a b H O M  x o a o c t o m  x o a y  
ö y a e T  b  3 H a q H T e a b H o ft  e r e n e H H  o n p e a e a H T b  n e p e x o a  A B H r a T e a H  c  
T o p M 0 3 H o r o  p e jK H M a  H a  T H r o B u ft .  r i o s T O M y  y c a o B H H  p a Ö O T U  A B H 
r a T e a H  H a  n e p e x o A H O M  p e jK H M e  n p n a e T C H  n p H H H M H T b b o  b h h m 3 -  
H n e  n p n  B u ö o p e  B e a H q H H b i p a 3 p e jK e H H H  b o  B n y cK H O M  T p y ö o n p o -  
B o a e .

B aaHHoft paöoTe BeanqHHa pa3pejKeHHH b o  BnycKHOM Tp yö o - 
npoBoae He a H M H T H p o ß a a a cb , a noayqeHa h c x o ä h  H3 MaKCHMaab- 
h o  B03MOJKHoro AaBaeHHH Ha BunycKe, n p n  k o t o p o m  He Haöaio- 
aaaocb caMonpoH3BoabHoro o t k p u t h h  B u n ycK H u x KaanaHOB.

2 3 a n . 5 2 2
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3 K c n e p M M e H T a n b H b i e  M c c n e A O B a H M s i  A S M n c ^ M p y t O L L i M x  

B M 6 p 0 M 3 0 n M p y i 0 L A M X  C B O H C T B  n C I C C C D K H p C K M X  C M A G H M M  Q B T O Ö y C O B

f l-p  texH. HayK P. A. AKOnflH, E. K. Mbll^blK 
rCKB no aBTofiycaM

(jKeCTKOCTH, qaCTOTU COßCTBeHHUX KOAeßaHHH) Ha (}>OpMHpO 
BaHHe HH3KO- H BUCOKOqaCTOTHUX BepTHK3AbHUX KOAeßaHHH BO 
JlbBOBCKOM nOJIHTeXHH'ieCKOM MHCTHTyTe COBMCCTHO c IXK B no 
aBToßycaM npoBCAeHU CTeuaoBue HcnuTaHHH Mareoro h nojiy- 
MHTKOrO naCCaiKHpCKHX CHAeHHH.

IlepeÄHHH H63BBHCHMaH nHGBMaTHHecKaH noÄßecKa aBTOÖyca 
JIA3-699 B cßope c KOJiecaMH yeraHaBAHBaAacb n o*  Harpy3oqHyio 
ruiaxiJiopMy CTeHAa c  ßenoBUMH ßapaßaHaMH. Ha nAanjiopMe He- 
nocpeACTBenHO waji ynpyraMH sjieMeHiaMH noAßecKH öujih  yera- 
hobabhu MHncoe (»cecTKocTb c c — 24,5 kz/cm, coöcTBeHHaa qacTo- 
Ta nc = 200 koa/muh) h nojiyMareoe (c c = 3 6 ,6  kz/cm, nc=  
=  244 koa/muh) naccaiKnp,CKHe CH/ieHba. Ha noAyuiKe Kangioro 
cHAOHbH pa3Meuiajica rpy3 BecoM 50 kz (cooTBeTcraeHHo qacra 
Beca naccaxnpa, npHxoAHmeftcH HenocpeucTBeHHo Ha noAyuiKy 
cHAeHba) c  pacnpeAe/ieHHeM mo njiomaAH cootbotctbch h o  yAeAb- 
HOMy AaBjieHHio 0,12 kz/cm2.

MMHTailHH MHKponpCKjlHAH ÄOpOJKHOTO HOKpUTHH ocymecTBAH- 
Aacb C nOMOUlblO HAea.lH3HpOBaHHbIX HepOBHOCTeß CHHyCOHAa.lb- 
Horo npO(J)HAH (ÄAHHa HepOBHOCTH S =  3100 MM, BblCOTa 2qo —  
= 3 5  mm), KOTopue ycTaHaBAHBaAHCb Ha ßeroBue ßapaßaHU 
cieHAa. KpoMe 3Toro, äa h  yßeAHqeiiHH qacTOTM bh&hjhhx B03My- 
uieHHö Ha KaiKAyro HepoBHOCTb cHHyco«AaAbHoro npo<j>HAH qepe3 
paBHMe npoMeiKyTKH (775 m m )  ycTanaBAHBaAHCb AonoAHHTeAb- 
Hue HepOBHOCTH noAyKpyrAoro ceqeHHH AHaMeTpoM 36 m m . B u - 
6op Taxoro «THjKeAoro» MHKponpoijiHAH, npaKTHqecKH He BCTpe- 
qaromerocH b peaAbHux ycAOBHHX 3KcnAyaTau.Hn aBToßycoB, onpe- 
AeAHACH HeoöxoAHMocTbio co3AaHHH ycAOBHH 3KcnepHMeHTa, npn 
KOTopux b ßojibuieft Mepe npoHBHAHCb 6 u  AeMn<J>HpyiomHe «  bh- 
6poH30AHpyioniHe CBoftcTBa ynpyrnx SAeMemoB noABecKH h noAy- 
meK CHAeHHH aBToßyca.

SKcnepHMeHT npoBOAHACH npn CAeAyiouiHX KOAeßaTeAbHbix na- 
paMeTpax: cxaTHHecKaa Harpy3Ka Ha nepeAHroio noABecxy c o o t -  
BeTCTBOBaAa HeHarpyjKeHHOMy ( Q = 1 9 5 0  k z ) h HarpyjKemioMy 
( Q = 3 1 2 0  kz) coctoh h h h m  aBToßyca; »ecTKocTb nepeAHeä h oä - 
BecKH npn HeHarpyiKeHHOM co ctoh h h h  
aBToßyca 2 cp =  128 h 2 c p = 2 2 7  kz/cm ; 
npn HarpynceHHOM 2 cp = 1 8 1  h 
2cp = 3 1 2  kz/cm ; jKeCTKOCTb uihh c o o t -  
BeTCTBOBaAa AaBAeiiHio B03Ayxa p = 3;
4 h 5 kz/cm2.

eAHH oro H3MepHTe-B KaqecTBe

P hc. 1. 3aBHCHMocTb cpeAHeKBaApa-
THHHblX HH3KOqaCTOTHbIX yCKOpeHHÜ 
aicp na CHAeHbHX aarpyiKeHHoro aBTo
ßyca OT CKOpOCTH ÄBHJKeHHH Va
(cnAoniHbie ahhhh —  2 cp = 1 8 1  kz/cm, 

uiTpHXOBbie 2 cp = 3 1 2  kz/cm):
a  —  MHrKoe CMACHbe; 6  — > nü.iyMHrKOC ch- 

«eiibe

THHHUX HH3KOqaCTOTHWX ycKopeHHH 
aiCP Ha CHAeHbHX HeHarpy*eHH oro aB- 
roß y ca  ot ckopocth ÄBHJKeHHH v & 
(cnAOHIHbie ahhhh —  2 cp = 1 2 8  kz/cm, 

uiTpHXOBue —  2 cp = 3 1 2  kz/cm):
3 —  MHrKoe CBAenbe; 6  —• nojiyiiflnioe ch* 

AeHbe

ah, xapaKTepH3yiomero HH3K0- h BHCOKoqacTOTHue BepTHKaAbHbie 
KOAeßaHHH npn pa3AHHHbix napaMeTpax aBToßyca, ßbiAH npnHHTU 
cpeAHeKBaApaTHqHbie ycKopeHHH, KOTopue H3MepHAHCb Ha nacca- 
>KHpcKHx CHAeHbHX, a TaKHie Ha noAy nAaT<J)opMu HenocpeACTBeH- 
ho noA CHAeHbHMH (noApeccopeHHan Macca) h Ha CTOHKax noa- 
BecKH (nenoApeccopeHHaH Macca). HH3KoqacTOTiibie (b  Anana30- 
He ll,3— 5,1 ZU,) BepTHKaAbHbie yCKOpeHHH H3MepHAHCb h 3anHcn- 
BBAHCb B BHAe OCUHJIAOrpaMM C nOMOUlblO KOMnAeKTa BHßpOH3Me- 
pHTeAbHOH annapaTypu BH6-5MA. CpeAHeKBaApaTHHHue 3Haqe- 
HHH yCKOpeHHH OnpeAeAHAHCb Ha OCHOBe CTaTHCTHqeCKHX MeTOAOB.

BucoKouacTOTHbie BepTHKaAbHue ycKopeHHH Ha KaiKAioft HCCAe- 
AyeMOH qa croT e  (b  AHana30He 12,5— 1000 zu,) aanncuBaAHCb b 
BHAe cneKTporpaMM cpeAHHx KBaApaTHUHux aHauenHü c  noMouibio 
3AeKTpoHHo-H3MepHTeAbHOH annapaT ypu a 3 tc k o h  (jinpMu BpioAh 
h  K b e p . B ce  H3MepeH«H h 3anHcn BepTHKaAbHux yoKopeHHÜ bu- 
ÜOAHHAHCb npH yCTaHOBHBUIHXCH peiKHMaX ÄBHJKeHHH, COOTBeTCT- 
BOBaBiuHx oKpyiKHUM CKopocTHM ß eroB u x  ßapaßaHOB CTeHAa 15, 
30, 40 h  60 km/h.

Pe3yAbTaTu npoBeAenHux 3KcnepHMeHT0B noKa3aAH, h to  npn 
A ioßu x KOAeßaTeubHbix napaM eTpax h ick opocth x  ABHHieHHH aBTo- 
ß yca  rpy3 Ha OHAeHbe, xpoM e HH3KoqacTOTHux BepTHKaAbHbix 
KOAeßaHHH c  qaCTOTOÜ BHeUIHHX B03MymeHHH, OAHOBpeMeHHO co- 
BepuiaeT bucokohacTOTH ue KOAeßaHHH c  qacTOToii a o  200 zu, h 
ßojiee . HcroqHHKOM BucoKoqacTOTHux KOAeßaHHH (BHßpan,HH) npn 
3T0M HBAHAHCb TOAbKO BHeiHHHe B03MymeHHH OT AOpOHCHUX He- 
poBHOCTeft, TaK Kax npn nposeAeHHH c to h a o b u x  HcnuTaHHii bahh- 
Hne paßoTaiom ero ÄBHraTeAH h A pyrnx  arperaTOB aBToßyca ßuao 
noAHOCTbio HCKAIOqeHO.

AHaAH3 CpeAHeKBaApaTHUHblX HH3KOqaCTOTHUX yCKOpeHHH ffilcp, 
noAyqeHHbix np n  pa3A H qH ux n a p aM eT p ax  aB T oß yca  (p n c . 1, 2), 
noK a3U B aeT, hto c yßeAHqeHHeM ckopocth  abhjkchhh BepTHKaAb
H u e ycKopeHHH Ha mutkom h  noAyMHTKOM CHAeHbHX B03pacTai0T.

H anßoA ee hh t6h ch bh u h  pocT ycKopeHHH HaßAioAaACH b HeHa- 
rpyiReHHOM aBTOßyce (p n c . 2 ) c  noBuiueHHoft HiecTKocTbio noA- 

BecKH (2 cp = 2 2 7  kz/cm ), rAe c  yßeAHqeHHeM 
c k o p o c th  ÄBHJKeHHH o t  15 ä o  60 km/h cpeAHe- 
KBaApaTHqHue ycKopeHHH Ha mhtkom cHAeHbe 
B03pacT3AH o t  3,0 Ao 6,5 M/ceK2, a Ha noay- 
mhtkom —  o t  2,5 a o  8,5 M/ceK2. B  HeHarpy- 
jKenHOM aBToßyce (p n c . 2 ) c  m htkoh noABec- 
koh  (2 cp = 1 2 8  kz/cm ), a TaKJKe b HeHarpy- 
HieHHOM (p n c . 1) aBToßyce, npaKTHqecKH He- 
33BHCHM0 o t  jKecTKOCTH noABecKH, npn yße- 
AHqeHHH CKOpOCTH ÄBHJKeHHH B 9T0M JKe AHa- 
na30He, cpeAHeKBaApaTHHHue ycKopeHHH bo3- 
pacTaAH MeHee HHTeHCHBHo: Ha mhtkom ch-
AeHbe npHMepHO 3,0— 5,0 M/ceK2 h Ha nouy- 
mhtkom —  2,5— 5,5 M/ceK2.

XapaKTepHO, h to  b HeHarpyjKeiiHOM aBTo
ßyce npH AKjßofi JKeCTKOCTH nOÄBeCKH H UIHH 
BepTHKaAbHue ycKopeHHH KaK Ha mhtkom, TaK 
H Ha nOAyMHTKOM CHAeHbHX OCOßeHHO HHTeH- 
CHBHO B03pacT3AH npn yßeAHqeHHH CKOPOCTH 
ÄBHJKeHHH o t  15 ä o  30 km /h. B HarpyjKeHHOM 
aBToßyce b o  bccm AHana30He CKopocTeft 15— 
6 0  km/h yCKOpeHHH Ha CHAeHbHX H3MeHHAHCb 
npOnOpiIHOHaAbHO H3MeHeHHK) CKOPOCTH ÄBH- 
JKeHHH.

K aK  bhäho H3 pnc* 1, 2, n p n  OÄHHX H Tex JKe 
yCAOBHHX ÄBHJKeHHH aBTOßyCa OCHOBHOe BAHH- 
HHe Ha 4>OpMHpOBaHHe HH3KOqaCTOTHbIX Bep
THKaAbHbix ycKopeH H ft, n epeA a iom H xcH  n a cca - 
JKHpy q e p e 3  CHAeHbe, OKa3UBaiOT CBoftcTBa 
nOÄBeCKH H CHAeHbH H 3H3HHTeAbHO MeHbUie—  
HieCTKOCTb UIHH.

H3MeHeHHH JKecTKOCTH nOÄBeCKH OCOßeHHO 
33MeTHO CKa3UBaiOTCH Ha BepTHKaAbHUX yc- 
KOpeHHHX Ha CHAeHbHX npH M3AOH CTaTHqe- 
CKoft H arpy3K e a B T oß y ca . C yßeAHqeHHeM era- 
ra q ecK oft  Harpy3KH pa3HHU.a M ejKAy y c x o p e -
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HHflMH Ha OÄHHX H TeX JKe CHÄeHbHX npH nOBUUieHHOfl H nOHH- 
JKeHHOH jkcctkocthx  noABecxH  yMeHbiuaeTCH.

B HeHarpyjKeHHOM a B T oö yce  c  noBuuieHH oft JKecTxocTbio noA - 
B6CKH (2cp =  2 2 7  kb/ cm ) npH ABHJKeHHH CO CKOpOCTb10 3 0 — 6 0  km/h  
cpeÄHeKBaÄpaTHHHbie ycxopeHHH Ha noAyMHrKOM CHAeHbe ö u a h  
2— 3 M/ceK2, a Ha m h tk o m  n a  1 ,5  M /ceK 2 Bbirne cooTBeTCTByiomHx 
ycxopeHHft b  aBTOÖyce c  noHHJKeHHoft JKecTxocTbio noABecxH  
(2cp= 1 2 8  k b / cm ). B  H arpy*eH H O M  aB T oöyce npH Tex JKe c x o p o -  
CTHX ABHJKeHHH nOBblUieHHe JKeCTKOCTH nOÄBeCKH C 181 ÄO 
312 kb/cm  npHBOAHJio k  yB ejim eH H io cpeÄ H exB aA paraqH bix ycKO- 
peiiHii Kax Ha m htkom , T ax n  Ha noAyM H rxoM  CHÄeHbHX AHUib Ha 
0,6— 1,2 M/ceK2.

B.iHsiiiHe H3M6HeHHH j x e c T x a c r a  u ih h  H a B epT H K ajibH bie  y c x o p e -  
HHH, nOHTH He33BHCHMO OT CTaTHqeCKOH H arpy3K H  aB T0 6 y c a ,  ÖOAb- 
rne npoHBjiHeTCH Ha n o A y M H rx o M  CH A eH be. C  yB ejin qeH H eM  A a ß jie -  
hhh B 03A yxa b  n iH H ax o t  3  a o  5  k b /c m 2 opeA H eK 'B aApaTH H H bie 
ycxopeHHH Ha noJiyMHTKOM c im e H b e  aB T O Ö yca  c  u o A B e c x o f i  noH H - 
*enHOH jKecTKOCTH n pH  c k o p o c t h  a b h jk c h h h  3 0 — 6 0  k m /h yB e jiH - 
■iHBajiHCb « a  0 ,5 — 1,0  M /ceK 2. I l p n  T e x  » e  y cA O B H a x  b  a B T o ö y c e  
C nOBbllHÖHHOH JKeCTKOCTbK) ÜOÄBeCKH HaÖjIIOÄajIOCb yBejIHHeHHe 
cpeAHeKBaApaTOTHHX y cx o p e H H H  Ha noA yM H rK O M  CH A eH be H a 0 ,8 —  
1,8 M/ceK2.

M a r x o e  CHAeHbe M e n e e  uyB C T B H TeA bH o k  H3MeHeHHHM jk 6 c t k o -  
cth  uihh n p n  A io ö o f t  » e c T K O c T H  noABOCKH h  C T a ra q e c K o ft  H a r p y 3 -  
Ke aB T oßyca . T a x ,  c  noB M iueH H eM  AaBAeHHH B 0 3 A y x a  b  u iH H ax o t  
3 a o  5  kb/cm 2 iH aö.'iK JA aaocb  yB e.iH q eH H e cp eA H exB aA p a T H H H bix  
ycxopeHHft b  H eH a rp y *eH H O M  a B T o ö y c e  Ha 0 ,3 — 0 ,5  M /ceK 2 h  b  H a- 
rpyiKCHHOM —  Ha 0 ,5 — 0 ,8  M /ceK 2 T O A b x o  n p u  c x o p o c T H X  ABHJKe- 
hhh 30— 40 k m /h. n p u  A p y r u x  c x o p o c T H X  ABHJxeHHH 9TH y e x o p e -  
HHH, Kax npäBHJIO, He H3MeHHAHCb.

CpaBHeHHe aÖ coA iO T H H X  3H aqeH H ft cp e A H e x ß a A p a T H q H b ix  B e p r a -  
MJIbHblX yCKOpeHHH H a CHÄeHbHX C COOTBeTCTByKHUHMH y c x o p e -  
hhhmh n o A p e c c o p e H H o fl  M a c c u  H en ocp eA C T B eH H o ü o a  CHAeHbHMH 
noKa3HBaeT, h t o  x a x  n o jiy M a r x H e , T a x  h  M a n c n e  CHÄeHbH c  y n p y -  
THMH HOAyUIXaMH He O ÖJiaAaiOT AOCTaTOTHHMH AeM m jlH pyiOm 'H M H  
CB0HCTB3MH. B  H eKOTOpblX C A yqaH X , 0 C0Ö6HH0  B a B T o ö y c e  C nO B bl- 
HieHHOH JKOCTKOCTbK) UOABeCKH, B ep T H K ajibH bie  yCKOpeHHH H a CH
ÄeHbHX A a a ce  u e c x o A b x o  u p e B o cx o A H J iH  y cx o p e H H H  n o A p e c c o p e H -  
hoh M a ccu  aB T O Ö yca . O A H a x o  n p n  c h h j k c h h h  JKecTKOCTH cHACHbH 
c 36,6 a o  2 4 ,5  kb/cm  cpeA H exB aA p a T H H H bie  y cx op eH H H  cy m e c T B e H - 
ho yM eH binajiH Cb: b  H arpyjK eH H O M  a B T o ö y c e  Ha 1 ,5 — 3 ,0  M /ceK 2, b  
HeHarpyjKeHHOM a B T o ß y c e  Ha 1 ,2 — 4 ,0  M /ceK 2 ( p n c .  1 ) .

B ycjiOBHHx s x cn e p H M e H T a  x a x  Ha m h tk o m , T a x  h  Ha u oA y M H r- 
kom CHAeHbe H a ß ju o A a J in e b  B e p ra x a A b H b ie  y cx op eH H H , c p e A H e x B a -  
ApaTHiHaH BejiHHHHa x o T o p u x  n p e B o cx o A H J ia  0 ,1 0 — 0 ,1 5  M /ceK 2, b  
ochobhom  b  A H a n a 3 0 H e  q acT O T  1 2 ,5 — 2 0 0  bi

CpeA H exB aA paT H H H bie SHaueHHH B b i c o x o q a c T o r a u x  B e p T H x a jib -  
hux ycxopeH H H , 3 a p e ru cT p H p o B a H H u e  Ha CHÄeHbHX n p n  H exoT O - 
pbix n a p a M e T p a x  n o A B e c x u  h  c x o p o c r a  a b h jk o h h h ,  n o x a 3 a H u  n a  
pnc. 3. A H a jiH 3 H p y a  a x c n e p H M e H T a jib i iu e  A a H H u e , c a e A y e T  o t m c -  
THTb, h t o  b  H ccjieA yeM O M  A H a n a 3 0 H e  n acT O T  ( 1 2 ,5 — 2 0 0  bu, )  3 a -  
MeTHO BblAejIHIOTCH O TA ejIbH bie HaCTOTbl H 30H H  HaCTOT, KOTOpbIM 
COOTBeTCTByiOT M aXC H M ajIbH bie BepTH XaJIbH U e y cx op eH H H  H a CH
ÄeHbHX. TaXHMH H 3CT0TaM H  AAH inOAyMHTKOTO CHÄeHbH HBAHAHCb
16— 20, 4 0 — 5 0  H 1 6 0  Bif, a  a a h  m h t x o t o  CHÄeHbH —  2 5 , 6 3  h 
160— 2 0 0  BU,. r ip H  3 T 0 M  MaXCHMBAbHUe yCK0p6HHH Ha MHTXOM CH
AeHbe BcerAa 6 h a h  b 2 — 3  p a 3 a  MeHhiue cooTBercTByiom ,H x y c x o 
peHHH Ha HOAyMHTXOM CHAOHbe.

IlpH  yßeAHHeHHH CKOPOCTH ABHjXCHHH BbICOKOHaCTOTHbie y c x o 
peHHH Ha MHTKOM H nOAyMHTKOM CHÄeHbHX HHTeHCHBHO B 0 3 p a C T a - 
K)T, OCOßeilHO B 3 0 H aX  M3KCHMBAbHUX 3H3HeHHH. H cK AK W eH H e
npeACTaBAHKiT OAAeAbHbie cA yn au , x o t a h  npn MeHbiueft c x o p o c r a  
ÄBHIKeHHH ycxopeHHH B SOHaX MaKCHMBAbHblX 3IiaqeHHH 6 u a h  
öoAbuie, ueM n p n  ßoA bm efl cxo pocT H  ABHixeHHH (H anpH M ep, Ha 
noAyM HrxoM  CH AeH be b  3 0 H e  4 0 — 5 0  B tf).

BAHHHHe H3MeH6HHH »eC T X O C T H  HOÄBeCKH H UIHH H a BUCOKOHa- 
CTOTHue y cx o p e H H H , BO iCnpBH HM aeM ue n a cca H cn p a M H  Ha CHÄeHbHX, 
rax * e ,  x a x  h  BAHHHHe c x o p o c r a  a b h h c c h h h , öo A biu e  B c e r o  n p o -
HBAHeTCH B 30H a X  HaCTOT, KOTOpUM COOTBeTCTByiOT MBKCHMaAb- 
Hbie ycxop eH H H . B  oera A b H O M  A H a n a 3 0 H e  q a cT O T  y cx op eH H H  H3- 
MeHHIOTCH O qeH b M 3 A 0  H ÄAH OUeHXH BAHHHHH XaXOTO-AHÖO U a p a -  
MCTpa n p a x T H H e c x o r o  3iiaueH H H  H e HMeiOT.

H3MeHeHHe jx e c T x o c T H  n o A B e cx H  h u ih h  H a B b ic o K o u a c T o r a b ie  
KOÄeöaHHH b  33BHCHMOCTH o t  C T aT H H ecxofl H arpy3K H  Ha n o A B e c x y  
BAHHeT H O -pa3H O M y.

B H eH arpyjxeH H O M  a B T o ö y c e  c  noH H H ceH H oö J x e c T x o cT b io  u ih h  
(AaBAeHHe B 0 3 A y x a  b  .uiH H ax 3  kb/ cm 2)  c  n oB b iiu eH u eM  a ce cT K O cra  
noABecxH ( o t  1 2 8  a o  2 2 7  k b / cm )  H a n o A y M H rx o M  CH AeH be BH Ö pa- 
UHOHHUe y cx op eH H H  B 30H a X  MaXCHMyMOB npH  CXOpOCTHX ABHJXe- 
hhh 3 0 — 4 0  km /h  3 a M e r a o  yM eH biu aA H C b, a  n p n  c x o p o c r a  
60 km/h —  HeCKOAbXO yBeAHUHBaAHCb. npa 3TOM m e  yßeAHHeHHH

»ecTX O C TH  noABecxH b aBToöyce c uoBbimeHHoft jxecTKOCTbKj uihh 
(AaBAeuue B03Ayxa b uiHHax 5 k b / c m 2)  HaÖAiOAaAOCb yMeubiue- 
HHe ycxopeHHH bo BceM HCCAeAyeMOM AHana30He qacTOT npn ck o 
p o cth  AßHHceHHH 40 k m / h , a Taxixe b 30He uacTO T 12,5— 16 bu, 
npn cxopocTHX 15 h 60 k m / h  h  yßeAHueHHe ycxopeHHH c qacTOToft 
40 H 160 BU, npH CKOPOCTH ABHHCfiHHH 60 Km /h.

B HarpyaieHHOM aBToöyce c noHHAceinioH acecTKocTbX) uihh c 
noßuuieHHeM »ecTKOcra noABecxH ( o t  181 ao 312 k b / c m )  HaÖAio- 
AaAocb yBeAHqeHiie ycxopeHHH c qacTOTOH 16 bu, (b  2 pa3a) npn 
cxopocTH ABHixeHHH 40 k m / h , & Taxjxe c qacTOTOH 20 bu, (b  2 pa- 
3a) h 50 Btf (b  4 ipa3a) npn cxopocTH 60 k m / h . B ocTaAbHOM Aua- 
ua30He qacTOT h npn A p y ra x  cxopocrax ab hikchu h ycxopeHHH He 
H3MeHHAHCb.

B tom ixe aBToöyce c noBumeHHoö JKecTxocTbxj uihh yBeAHue- 
m e  JxecTXocra noABecxH npaxraqecxH He cxa3UBaAOCb na BHÖpa- 
UHOHHblX yCXOpeHHHX H UpH CKOpOCTH ABHJKeHHH 15 H 40 KM/H. 
n PH cxopocTHX ABHJxeHHH 30 h 60 k m / h  HaÖAKJAaAocb yßeAHqe- 
HHe ycxopeHHft c qacTOToii 16— 20 h 50 bu,. B OcTaAbHOM AHaua- 
30He qacTOT ycxopeHHH Taxixe He H3MeHHAHCb.

WCB M/cen

Phc. 3. CpeAHexBaApaTH HH ue B u c o x o u a c T o r a u e  y c x o 
peHHH Ha CHÄeHbHX aBTOÖyca: 

a —  tia =  40 km/h, p  =  5 kbIcm1;  6  —  o» =  60 km/h, p  =  5 kb/cm2;
I — ycKopeHHH noApeccopeHHofl Maccu npn Q  =* 1950 K e, 2 Cp—
= 128 ke/cM ; 1' — ycKopoHHH noApeccopeHHofl Maccu npn Q =*
=  3120 K e ;  2 c p  —  312 k b / cm ; 2  —  y cK o p e H H H  H a m h t k o m  CH
A e H b e  n p n  Q  =  1950 K e ,  2 Cp «  128 k b / cm : T  — y c K o p e H H H  H a 
m h t k o m  C H A eH b e  n p H  Q  =  3120 KB, 2 Cp =  312 k b / cm ; 3 —  y c K O - 
peH H H  H a n oA yM H rK O M  c H A e H t e  n p n  Q  —  1950 k b ,  2 cp =
■=>128 kb/cm;  3 ' — ycKopeHHH Ha no.'IVmHTKOM CHAeHbe npn Q =

=  3120 kb;  2 Cp H  312 kb/cm

n p u  n poB eA eH H H . sx cn ep H M eH T a  aH auorH U H aH  H en ocT O H H iian  
CBH3b u aÖ A K JA aA acb  T a x jx e  M e u y iy  ix e c T x o c T b K )  n o A B e c x u  h  b u - 
COXOqaCTOTHblMH yCXopeHHHM H 'Ha MHTKOM CH AeHbe.

B H arpyjxeH H O M  a B T o ö y c e  c  noH HJxeHH O ü H cecT xocT b K j u ih h  n p n  
nOBblUieHHH JKecTKOCTH UOABeCKH H aÖAiOAaAOCb 3 H aqH TeAbH O e 
yM eH bm eH H e y cx op eH H H  c  u a cT O T oft  160— 200 bu, n p n  Bcex e x o p o -  
c t h x  ABHHceHHH, c q a cT O T o ii  63 bu, —  n p u  15 km /h  H C HaCTOTOÖ 
25 bu, —  n p n  15 h  60 km /h, a  T a x jK e  yßeA H qeH H e y cx o p e H H ft  c 
q a cT O T o ii 25 zu, n p n  c x o p o c r a  ABHjxeHHH 40 km /h  h  c  qacTOTO H  
63 z t{  —  n p n  40 h  60 km/h.

B t o m  j x e  a B T o ö y c e  c n o B u m e H H o ft  J K e cT x o cT b io  u ih h  n o B u m e -  
H ne J x ecT x ocT H  n o A B e e x n  He o x a 3 U B a A o  3 a M e r a o r o  b a h h h h h  Ha 
BbicoxoqacTOTHue y cx op eH H H  n p n  cxopocra ABHJKeHHH 15 km/h h

2*
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[iPhboahjio k yßejim eH Hio hx (na 0,1— 0,3 M/cen2),  b ochobhom  b 
SOHaX MaKCHMaflbHhlX 3H3HÖHHH, npH CKOpOCTHX ÄBHJKeHHH 30—  
60 km/h.

BjIHHHHe H3MeHeHHH JKeCTKOCTH IIIHH Ha BbICOKOqaCTOTHbie yCKO- 
peHHH Ha CHÄeubHX b  33BHCHM0CTH o t  coHeTaHHH A p y r n x  n a p a -  
MeTpoB noABecKH TaxjKe npoHBJiHJiocb no-pa3H O M y.

npH nOHHJKeilHOH JKeCTKOCTH nOÄBeCKH H€3aBHCHMO OT CTaTHqe- 
CKOft Harpy3KH H CKOpOCTH ÄBHJKeHHH C nOBblllieHHeM ÄaBJieHHH 
B03ÄyXa B IHHH3X OT 3 ÄO 5 KZ/CM2 BbICOKOqaCTOTHbie yCKOpeHHH 
Ha noÄyMHTKOM CHÄeHbe yBejiHHHBajincb b o  BceM ÄHana30He qac- 
t o t .  HcKÄKjqeHHe co ct3 b a h a h  qacroTa 16 zif, npn Koropoft HaÖAio- 
Äaaocb yMeHbiueHHe ycKopeHHft npn c k o p o c th  ÄBHJKeHHH 40 km/h, 
a TaKJKe qacm ra 160 zif, k o ta b  npn CTaraqecKoft «arpy3Ke Ha 
noABecKy 1950 kz  ycKopeHHH yMeiihiuaAHCb npn c k o p o c th  ÄBHJKe
HHH 60 km/h.

Flpn noBHUieHHOfi jk cc tk o c th  noABecKH yBeAHqeHHe jh cctk o c th  
UIHH npHBOÄHJIO K B03paCT3HHK) BblCOKOqaCTOTHHX yOKOpeHHH C 
qaCTOTaMH 16 H 50 ZU, npH CKOPOCTH ÄBHJKeHHH 30 km/h. r ipn  CKO- 
pocTH 60 km/h h CTaTHqecKoii Harpy3Ke Ha noABecKy 1950 kz Ha 
noAy mhtkom CHAeHbe ycKopeHHH c qacTOToß 16— 25 zi( yMeHbiuH- 
AHCb, a npH Harpy3Ke 3200 kz ycKopeHHH c qacTOTOft 16— 25 h 
45— 50 zti yBejiHqHBaAHCb. B ocTa.ibnoM  ÄHana30He qacTOT h npn 
A pyrnx c k o p o c th x  ÄBHJKeHHH BbicoKoqacTOTHLie ycKopeHHH nOHTH 
He H3MeHHAHCb.

r iO B b im e H H e  JK6CTK0CTH U IHH n p H  nO Ä B eC K e nO H H JKeilH O H  JKeCT- 
k o c th  h  C TaTH qecK O H  H a rp y 3 K e  3200 kz  h p h b oa h a o  k H e 3 H a q H T e ;ib -  
H O M y y M e H b u ie H H io  B u c o K o q a c T O T H b ix  y c x o p e H H ft  H a  mhtkom ch-

ÄßHbe npn Bcex c k o p o c th x  ÄBHJKeHHH. H ex oT op oe  yBeAHqeHHe 
ycKopeHHH naÖJHOAaJiocb TOAbKO Ha qacTOTax 20 h 63 zu, npn cko- 
P octh  ÄBHJKeHHH 30 km/h h Ha qacTOTe 20 ZU, npH CKOPOCTH 
60 km/h. n p n  uoBumeHHOH jk cc tk o c th  noABecKH yBejinqeHHe *e- 
CTKOCTH UIHH Ha BbICOKOqaCTOTHbie yCKOpeHHH Ha MHTKOM CHAeHbe 
3aMeTHoro bahhhhh « e  0Ka3biBaA0.

n p n  Bcex H3MeHeHHHx jKecTKocTeft noABecKH h  u ih h  ycKopeima 
bo BceM AHana30He qacTOT Ha mhtkom CHAeHbe H3MeHHAHcb He- 
SHaqHTeAbHO (3HaqeiiHH cpeAHeKBaApaTHUHbix ycKopeHHft H3M6hh- 
AHCb ne 6oAee qeM Ha 0,1 M/cen2) .  B  Tex JKe ycAOBHnx cpeAHe- 
KBaAparaqHbie ycKopeHHH Ha noÄyMHTKOM CHAeHbe H3MeHHAHCb Ha 
0,5— 0,7 M/cen2.

Ah3AH3 3KCnepHMeiITaAbHbIX AaHHbix nOKa3HBaeT, HTO HH3K0- 
qacTOTHbie «epTHKaAbHbie ycKopeHHH, nepeAaioiuHecH naccajKHpy 
aa CHAeHbe, b KOHKpenibix AopojKHbix ycAOBHHx onpeAeAHioTcs 
KoaeöaTeAbHHMH napaMeTpaMH aBTOÖyca h chach hü . C yMeHbme- 
HHeM JKecTKocTeft noABecKH, uihh h CHAeHHÖ, a TaKJKe c  yßeAHqe- 
HHeM CTaraqecKOH narpy3KH Ha noABecxy b ycAOBHHx SKcnepii- 
MeHTa, HH3KOqaCTOTHbie BepTHKaAbHUe yCKOpeHHH, KaK npaBHAO, 
yMeHbiuaiOTCH.

B OTAHqHe OT HH3KOqaCTOTHbIX yCKOpeHHH B H3MeHeHHH BblCO- 
KoqacTOTHux BepTHKaAbHbix ycKopeHHH b ÄHana30He 12,5— 200 zu, 
npu H3MeHeHHH KaKoro-AHÖo KOAeöaTeAbHoro napaMeTpa aBTOöy- 
ca onpeAeAeHHaa 3aKOHOMepHocTb He HaÖAiOÄaeTCH. B  Tex JKe 
yCÄOBHHX 3KCnepHMeHTa H3MeHeHHe JKeCTKOCTH CHAeHbH conpo- 
BOÄÄaeTCH OÄH03HaqHUM H3MeHeHHeM BeAHqHHbl BepTHKaAbHbix 
ycKopeHHH bo  BceM AHana30He qacTOT npu aioöom  coothoui6hhh 
KOAeOaTeAbHbix napaMeTpoB aBTOÖyca.

y f lK  656.13

BnHqHHe 3KcnnyaTai^HOHHbix ycnoBMM h o  KasecTBO 
KOHCTpyKi^MM aBTOMo6nnePi

KaHfl. TexH. HayK II. JI. EPAHJlbHYK
TaflWHHCKHH nOJIHTeXHHHeCKHH HHCTMTyT

n P H  P A 3 P A E O T K E  m ctoäh k h  oueHKH SKcnAyaTaunoHiibix yc- 
AOBHH HCXOÄHbIMH HpeAnOCWAKaMH npHHHTbl OCHOBHUe UOAO- 

JKeHHH TeopHH 3KCIIAyaTaUHOHHbIX CBOÖCTB H TeopHH HaAeJKHOCTH, 
c^iopMyAHpoBaHHbie A . H . OcrpoBueBbiM [1, 2 ] .

KaqeCTBO KOHCTpyKUHH aBTOMOÖHAH OÖ'beAHHHeT Bce BHÄbl ero 
oueHKH h onpeAeAHeTCH coBOKynHocrbio ero cb oh ctb . KajKAoe 
c b o ö c tb o  HMeeT cboh  KpHTepuH h H3MepHTeAH. FlepexoA OT oueH
KH CBOHCTB npH HCnOAb30B3HHH HX KpHTepHeB H H3MepHTeAeft K 
oueHKe KaqecTBa CBH3aH c pacKpuTHeM uenoqKH npHqHHHO-CAeA- 
CTBeHHoft CBH3H, <j>opMHpyioiueft noKa3aTeAH KaqecTBa.

C n03HUHH HOCTaBAeHHOH 3aAaqH HeOÖXOÄHMO BCKpblTb CBH3b 
H3MepHTeAeft CBOÖCTB C KpHTepHHMH H H3M6pHTeAHMH SKÖIAyaTa- 
UHOHHblX yCAOBHfl. ToAbKO B CAyqae yCT3H0BAeHHH KOAHqeCTBeH- 
HOft UpHqHHHO-CAeÄCTBeHHOH CBH3H ÖyAeT nOAyqÖHa B03iMOJKHOCTb 
OUeHHB3Tb BAHHHHe SKCnAyaTaUHOHHMX yCAOBHH Ha KaqeCTBO KOH- 
CTpyKUHÖ, nponi03HpoBaTb noKa3aTeAH KaqecTBa a a  ctb ä h h  n p o - 
eKTHpOBaHHH, K0HTp0AHp0B3Tb HX B 3KCnAyaT3UHH, ynpaBAHTb 
HMH B n p ou ecce  yCOBepmeHCTBOBaHHH KOHCTpyKUHH.

CßOHCTBa aBTOMOÖHAbHHX KOHCTpyKUHH MOJKHO p33AeAHTb Ha 
Ase rpynnbi:

I — SKCnAyaTaUHOHHbie CBOHCTBa, OT KOTOPUX 33BHCHT BMnOA- 
HeHHe KOHCTpyKUHeft ee paöoqHx (Jjyhkuhh (npoH3BOAHTeAbHocTb, 
yAOBAeTBopeHne counaAbiibix TpeöoBaHHH h Ap.);

I I  —  CBOHCTBa, B U 3 b iB a io iu H e  H a p yu ieH H e p a ö o q n x  (jiyHKUHH 
KOHCTpyKUHH, K O TO pbie (})OpM H pyiO T 3KCnAyaTaUH0HHyi0 H aueJK - 
HOCTb.

CBOHCTBa, onpeAeAHiomHe 3KcnAyaTauH0H.Hyio HaueiKnocTb, o t
hochtch He TOAbKO k  aBTOMOÖHAio, ho h K arperaTaM, y3AaM h 
AeTaAHM, TOTAa Kax SKcnAyaTauHOHiibie CBOHCTBa othochtch 
TOAbKO K aBTOMOÖHAio B UeAOM. O tCKJAU KOpeHHOe OTAHUHe H B 
MeTOAHKe oueHKH cbohctb 3thx rpynn.

B  HacTOHiuee BpeMH onyÖAHKOBaHO AOCTaToquo m hoto paÖOT, 
nocßHiueHHbix BonpocaM oueHKH 3KcnAyaTauaoiiHbix c b o h c tb  h 
HaAeJKHOCTH, 0AH3K0 B ÖOAbUIHHCTBe CBOeM 3Ta OUeHKa BbinOAHH- 
Aacb öe3 yqeTa sKcnAyaTaunoHHUx ycAOBHH. PaccMOTpHM HeKo- 
Topue Bonpocu oueHKH HaAeJKHOCTH. HaueJuaocTb tjiopMHpyeTCH 
CAeuyioiuHMH qeTHpbMH rpynnaMH c b o h ctb , KOTopue oöycAOBAH- 
B3IOT KOHCTpyKUHH:

1 —  npOHHOCTb H AOATOBeqHOCTb;
2 —  CTaÖHAbHOCTb H Öe30TK33HOCTb paÖOUHX npOUCCCOB B 

4>yHKUHOHaAbHbIX CHCTeM3X aBTOMOÖHAH;

3  —  CTaÖHAbHOCTb (J)H3HK0-MeXaHHqeCKHX CBOHCTB KOHCTpyKUH- 
OHHbix M aT ep n aA O B ;

4  —  AetJjeKTH O C Tb KO H C TpyK U H H , C B H 33H H 3H  c  H a p y u ie H H e M  npo- 
H3BOACTBeHHOTO UpOUeCCa H  K O H C TpyK TH B H bIM H  HeAO CT3TKaM H.

OueHHTb BAHHHHe 3KCnAyaT3UH0HHbIX yCAOBHH Ha «aAeJKHOCTb 
KOHCTpyKUHH MOJKHO MeTOÄOM MaTeM3THqeCK0H CT3THCTHKH H Me
TOÄOM « x y A iu e r o  C A yqan».

KajRAaH (JiyHKUHOHaAbHaH CHCTeMa 3bto m oöhah  oÖAaAaeT Ana- 
na30H0M CBO.HX nOTeHUHaAbHblX IB03M0JKH0CTeH. SKCnAyaTaUHOH- 
Hbie (jjaKTOpbi MoryT C03AaTb Taxne ycAOBHH paÖOTU, npn koto- 
pbix CHCTeMa He b  coctohhhh  BbinoAiiHTb cboh  paöoqne (JiyHKUHH. 
ripOBepHTb 3T0 MOJKHO UyTCM HCnblTaHHH KOHCTpyKUHH B yCAOBH- 
h x , KOTOpbie co3AaiOT «HaHxyAUiHft CAyqaö» ee paÖOTU. TaKoii 
cnocoö npoBepxu Ha30BeM m cto ao m  «xyAiuero CAyqan».

O ö a  3th  M eTO Aa ae H ciu u o q a io T , a A onoA H H iO T A p y r  A p y r a .  Tax, 
eCAH MeTQAOM M aTeM aTHqeCKOH CT3THCTHKH MOJKHO OUCHHTb BAHfl- 
H ue ycAOBHH 3K cn A yaT au H H  b  ochobhom  h a  r p y n n b i  cbohctb 1 h 
h 4 , t o  MeTOA « x y A i u e r o  C A y q a n »  no3B O A H eT BbiHBHTb BAHHHHe 
s t h x  ycAO BH ft Ha r p y n n b i  cbo hctb  2 h 3 . TaKH M  o ö p a 3 0 M , coBMe- 
C T H oe npH M eH eH H e s t h x  m cto ao b  h o3b o a h t  A a T b  B ce o ö b e M A io u iy io  
o u e H K y  bahhhhh  3 K cn A y a T a u H 0 H H b ix  ycAO BH ft Ha K aqeCTBO kohct- 
pyKUHH, o n p e A e A H e M o e  cB oftcT B a M H  H a A e J K H o cm

B 1966 r . KacjjeApa «ABTOMoöHAbHbiH TpaHcnopT» TaAJKHKCKoro 
noAHTexHHqecKoro HHCTHTyTa cobmoctho c Mockobckhm  aBT03aßo- 
AOM HM. JlHXaqeBa H TopbKOBCKHM 3BT03aBOAOM OpraHH30B3AH B
r. O u i KHprH3CK0H CCP h r. Xopore T uahchkckoh  CCP onopHbie 
n y H K T U  ä a h  S K C n A y a T a u H O H H b ix  H c iib n a H H Ü  aB TO M O Ö H Ä eft, paöo- 
T a io u in x  ua B b ic o x o ro p H O H  a B T O M oÖ H A b H oü  T p a c c e  O u i— Xopor. 
H a  H C nbIT3H H H  Ö blA H  H p C A C T aB A eH b l 5 0  aB TO M O Ö H Ä eft 3 H J 1 -1 3 0  H 
4 3  aBTOM OÖHAH F A 3 - 5 3 A ,  m o A K O H T p o A b H a n  S K c n a y a T a u H H  koto- 
pwx H a q a u a c b  c M O M eH Ta n a c T y n A e H H H  b  a B T 0 X 0 3 H fic T B 0 .

H a K o n A e H H a n  H H tfio p M a u H H  o ö p a ö a T W B a A a c b  M eTO ÄOM  M a ieM a- 
THqeCKOH CTaTHCTHKH. C o nO C T aB A eH H e p e 3 y A b T a T O B  HCCAeAOBaHHH 
C A a H H b lM H  H C nb lTaH H Ü  STHX JKe M O A e A e fi M 3 IU H H  B 0K cnepH M eH - 
TaAbH O -npO H 3BO AC TBeH H O M  aBTOM OÖ HAbHO M  X03H Ö C TB e ( S I IA X e )  
r . M o C K B b I U 0 3 B 0 A H A 0  H e TOAbKO A a T b  C p aB H H T eA bH y iO  oueHKy 
HaAeJKHOCTH aBTO M O Ö HÄeft, HO H B b iH B H Tb S A eM eH T b l KOHCTpyKUHH, 
haAeJKHOCTb K O T o p b ix  o n p e A e A H e T C H  cneuH(j)HKoft ycA O B H ft sKcnay- 
aiauHH. B T aÖ A . 1 npuBeAeH n e p e q e H b  AeTaAeft h y3AOB aBTOMO
ÖHAH 3 H J I - 1 3 0 ,  npO eKT-H pO BUH He H H 3rO TO B A eH H e K O TO pblX  ÄOAJK- 
h o  BecTH C b c  yqeT O M  c n e u u iJ iH K H  s x c n A y a T a u H H  b  r o p H b ix  y o o -
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bhhx. TaKHM o 6 p a 3 0 M , HCCJieÄOBaHHH c  npHMeHCHHeM M eTO fla  M a- 
TeMaTHiecKoft CTaTHCTHKH no3BOJiHJiH ycTaH O BH Tb BjiHHHHe y c j i o -  
bhh sK cn jiy a ia u H H  Ha K a u e cT B o  KOHCTpyKHHH, K o i o p o e  o n p e u e -  
jineTCH rp yn n a M H  c b o h c t b  1 h  4  HaÄejKHOCTH.

T a O i n a a  1

Th .k C Th h C

HaHMenoßaHHe ÄeTaÄeft h y3JiOB
JJonojiHHTejibHbie narpy3KH, bo3hh- 

KaioiUHe npH BKCiuiyaiauHH b ropHbix 
yCJlOBHHX

KpHiiiKa pacnpeiiejiHTejibHbix rnecTe- 
peH

KpOHUiTeftn nepeÄHeft o n o p u  abh- 
raie^fl 

Kapiep saiwero MocTa

y3flbi paMbl (jioH K̂epoHbi, nonepe-
IHHbl)

riepeuHHe h sauHHe peccopu 
AMOpTH3aTOpbl 
riOBOpOTHblft Ky^aK 
TopM03Hbie öapaöanbi

Ot oceBbix chji npn topmojkbhhh äbh- 
raie^eM Ha cnycxax

Ot öoKOBbix cha npH abhhcchhh Ha
H3BHAHCTUX AOpOraX 

Ot HepOBHOCTefi aoporH THna ,rpe6eH- 
KH* H ÖOKOBblX CHA» BblSblBaiOmHX 
nepenocbi

Ot ÖOKOBbix cha Ha noßopoTax 
Ot TenAOBOH HanpflüceHHOCTH na cnyc- 

Kax

m

120

1 0 0

8 0 y

120

100

8 0 %
i

0 ,9  0 ,8  0 ,7  0 ,S p a w K r/cM 2

0 ,5  1,0 1,5 P ocm ^ /C M  0  1 2  3
a )  6 )

9 H k m

OaHaKo 9 T o r o  H e a o c T a T o q H o , ecjiH Ä on ojiH H T ejibH O  H e h c c ä c ä o -  
BaTb KOHCTpyKUHio m c t o ä o m  « x y n u ie r o  cjiynaH ».

B n p o u e c c e  c ö o p a  C T aT H C T H u ecK oro M a T e p n a jia  n o Ä y u e H u  u a H - 
Hbie no cp e a H e M y  n p o ö e r y  aBTOMOÖHÄeft T A 3 - 5 3 A  ä o  3aM eH U  T o p -  
MOBHblX H 3KÄ3Ä0K  33ÄHH X KOÄeC; inpH SK O U iyaTaU H H  aBTOMOÖH" 
jien b M o cK B e  h  o ö u a c T H  s t o t  n p o ö e r  cocT aB H .u  3 0 — 3 5  t h c .  km, 
a <b B b icoK orop H b ix  y cu o B H H x  I la M H p a  —  6 0 — 6 5  t h c .  km. K a K  
cjiejiyeT H3 s t h x  ä b h h h x ,  cp eu H H ü  n p o ö e r  3 b t o m o ö h ä h  ä o  3aM eH bi 
HaKjiaÄOK b B b ic o K o ro p H b ix  ycÄOBH H X B K cn u y a T a u H H  B 2 p a 3 a  B H - 
rne, neM b rop oÄ C K H x.

PaOCMOTpHM IiaÄOKHOCTb 3T0H CHCTeMH B TeX JKe yCÄOBHHX no  
rpynne 2 c b o h c t b ,  t .  e . n o  öe30TKa3H ocTH  p aöouH x n p ou ec co B . 
^TOÖbi oueHHTb HaueiKHocTb, npHMeHHM MeTOÄ «x y Ä iu e r o  c.uy- 
<ta». A ä h  s t o t o  n p e s m e  B cero H eoöxoÄH M o 3HaTb noTenuH aubH o- 
CBOifCTBeHHblH ÄHaina30H HaUeiKHOH paÖOTH KOHCTpyKUHH. C o n o -  
aaBjieHHe MaKCHMajibHbix n a r p y 3 0 K , n o jiyn eH H u x b  uaiiH bix y c -  
jiobhhx SKcnjiyaTauHH c  ycTaHOBJieHHHM ÄH ana30H 0M , h o 3 b o j i h t  
oueHHTb KanecTBO KOHCTpyKHHH n o  s t o h  rp y n n e  c b o h c t b .

Ha cxeM e 1 noK a3aH a B3aiiMOCBH3b b h x o ä h h x  xapaKTepncTHK  
9JieM0HTOB KOHCTpyKHHH C BHXOÄHOH XapaKTepHCTHKOH CHCTeMbl 
b ue.TOM, onpeÄejiniouiH X ÄH anaaoH  e e  ihhächchoh p a ö o T U . P a c -  
cMOTpnM BHxoÄHyio xapaKTepHCTHKy p a ö o u e r o  TopM 03H oro h h -  
jim upa , KOTopan oöycjioBH H BaeT öe30TKa3H0CTb paöouH X n p o u e c -  
cob rHÄponpHBOÄa. A m  npoBeaeiiH H  SKcnepHMeHTOB co3Ä aH a cn e- 
uua.TbHan ycTaHOBKa, no3BOÄHioiuaH H ccueuoB aTb (J>H3HuecKHe 
npoueccbi, npoTeKaroiune b s.ucM eiiTax TopMOSHoro npHBOua a  b h -  
SBHTb (jjaKTOpbl, nO npHHHHe KOTOpUX npOHCXOÄHT 0TK 33H  npH 
BOÄa.

P h c .  1. 3aBHCBM OCTb T e M n e p a T y p u  Hanana KnneHHH T o p -  
M03H0H JKHÄKOCTH OT OCTaTOUHblX (a) H aTMOCtjiepHHX (6) 

ÄaBÄeHHH:
1 — ÄHana30H, oöecneHHBaeMbifi 3aßo^oM; 2 —  UHana30ii SKcnjiya-' 

TaitHOHHblX yCJlOBHÖ

TaTOHHblX p O CT H aTMOC(|)epHblX ÄaBÄeHH H  P u t .  C o r Ä a c H o  TeXHH- 
H6CKHM yCÄOBHHM r  OpbKOBCKOrO aB T 033 B O Ä a OCTaTOUHbie Ä a B Ä e 
HHH b  CHCTeMe k o ä b ö ä i o t c h  b  n p e a e .u a x  0,5— 1,2 kz/cm 2. ripn y c -  
ÄOBHH 3K CnÄyaTaHH H  aBTOMOÖHÄeft H a BblCOKOTOpHOH aBTOMOÖHÄb- 
h o h  T p a c c e  Ö i u — X o p o r  aBTOMOÖHÄH p a ö o T a iO T  m Ä H a n a 3 0 H e  b h -  
COT 1000— 4800 M. B COOTBeTCTBHH C 3THM Ha pHC. 1 BH ÄeÄ6H bI 
Ä H an a 30H H  H aÄeJKH oft p a ö o T H  n p n B O Ä a  n o  yK a3aH H O M y H 3 M ep n - 
T eÄ io .

B T a Ö Ä .  2 n p H B e Ä e H b i  Ä a H H u e  H C C Ä e Ä O B a H H H  T e M n e p a T y p  b  T o p -  

M 0 3 H H X  M e x a n H 3 M a x  a B T O M O Ö H Ä H  F A3-53A H a  o n y c K a x  c  H a n ö o -  

Ä e e  c ä o j k h u x  n e p e B a u o B  B B T O M o Ö H Ä b H o f t  T p a c c u  O m — X o p o r .

T a O j i n n a  2

HaHMenoBaHHe nepeBaAa — rt 
£  “  * 
H U  0J

«  CD Sa as o 
£ *5Ct US
U >»

MaKCHMaAb- 
Han TeMne
paTypa B 
rpaHHMHoft 

30He TpeHHH 
T0pM030B 

SaAHHX KO- 
Aec b °C

MaKCHMaAb- 
Haii TeMnepa
Typa 3KHAKO- 
CTH* B paöo- 
MHX T0PM03- 
HblX U.HAHHA- 
pax 3aAHHx 
KOAeC B °C

M h t h p - H h k ...................
AK-BaftTaA . .........................
TaAAblK...............................

1 TeMnepaTypa m c h a k o c t h  
TenAO, noABOAHMoe k  j k h a k o c t

12,5
6.5
6.5

He noAH 
h, pacxo

6,3
6,0
8,5

»MaAaCb
AOBBAOCt

400
285
358

BblUie T04KH 
Ha napooÖpa3

125
125
125

ee KHneHHs. 
OBaHiie.

CxeMa 1

np03paUHHe rÄ3BHHH H paÖOHHH T0pMO3Hbie HHÄHHÄPH ÄHBaÄH 
B03M0KHocTb HaÖÄiOÄaTb 3 a  npoueccaM H , npoTeKaiom uM H  b  c h -  
CTeMe npHBOÄa npn b h c o k h x  T eM nepa T yp ax h  noHHHceHHoft h ä o t -  
Hocfn B03Äyxa, a TaKJKe B e cra  h x  KHHocbeMKy. H 3yqeH H e KaupoB  
KHHOCbeMKH n03BOÄHÄO He TOÄbKO BbIHBHTb KpHTepHH, OnpCÄCÄH-
kjiuhh naueiKHOCTb npnBOÄa, ycTaHOBHTb ero H3MepHTeÄH, h o  h 
BCKpuTb aKTHBHbie cJiaKTopbi, BÄHHiomne Ha Hero.

B K anecTB e H3M epHTeÄH h h ä ch o h o cth  npH B O Ä a npHHHTa T eM n e- 
pa iypa  n au a n a  KBneHHH Ta. K jk h ä k o c th . AKTBBHbiMH (JiaKTopaM H , 
^OpMnpylOmHMH BbIXOÄHylO X apaK TepH C T H K y, HBÄHIOTCH OCTaTOH- 
Hoe aaBueHHe p 0 c t  b  CHCTeMe rHÄponpHBOÄa h aT M oojiepH oe ä h b -  
jieHne b  C Ä y q a e  p a 3 rep M eT H 3 a u H H  cn cT e M b i.

Ha p n c . 1, a , 6  n p H B e u e i i b i  B b i x o Ä H b ie  x a p a K T e p n c T H K H  H 3 M e p n -  

TejIH B  4> y H K U H H  y K a 3 a H H H X  B b im e  (J ia K T O p O B  Ä Ä H  T O p M 0 3 H O H  

JKHUKOCTH B C K ,  K O T O p O H  3 a n O Ä .H e H H  C H C T e M b l n O Ä K O H T p O Ä b H b lX  

aBTOMOÖHÄeft. H t o ö h  ycTaHOBHTb rpannubi ÄHana30Ha HaÄeiKHoft 
paöoTM npnBOÄa, HeoöxoÄHMo 3HaTb npeÄeÄbHue 3HaueHHH oc-

H 3 TaÖÄHUH cneÄyeT, h t o  TeM
nepaTypa JKHÄKOCTH B paÖOHHX 
TOpM03HHX UHÄHHÄpaX ÄejKHT 3a 
rpaHHnaMH ÄH ana30H a HaaeHCHoft 
paöoTU  npHBoaa n o  STOMy npH- 
3HaKy. B HeKOTopux cayuanx 
npH HenpaBHÄbHOM nOÄb30B3HHH 
TOpM033MH OCTaTOHHOe ÄUBÄeHHe 
B paÖOHeM TOpM03HOM UHÄHHÄ- 
pe naaaeT  ä o  HyÄH, h t o  npHBO
ÄHT k  pa3repMeTH3an,HH CHCTe- 
mu. T o ra a  BCTynaeT b cn a y  4>aK- 
Top BbicoTHoeTH, t .  e. TeMnepa
Typa BCKHnaHHH JKHÄKOCTH 33BH- 
CHT OT BbICOTH, Ha KOTOpOÜ npO- 

H3omaa pa3repMeTH3an,HH cncTeMbi (p n c. 1, 6 ) .  C acaoBaTeabH o, 
ä ä h  oöecneueHHH aocTaTonHoft naaenoHOCTH t o p m o 3 h o h  c h c t c m u  
n o rpynne 2 c b o h c t b  b  BbicoKoropHbix ycÄOBHHX TopM03Hyro c h -  
CTeMy iiyjKno sK cnayarapoBaTb c  jk h ä k o c t h m h ,  HMeiomHMH 6 o - 
aee b h c o k h c  TeMnepaTypu KHneHHH.

H c c a e a y e M  HaaeiKiiocTb cncTeMbi no rpyn ne 3  c b o h c t b ,  t .  e. no 
CTaÖHÄbHOCTH (f)H3HKO-MexaHHUeCKHX CBOÖCTB KOHCTpyKUHOHiHblX 
M aT ep n aÄ O B . JIjih oueH K H  s t o ö  rp y n n u  c b o S c t b  paccM O T pH M  3 a -  
BHCHMOCTb T 0 pM 03H 0T 0 nyT H  OT T O M n ep a T y p U  4>PHKUHOHHUX M a- 
T ep n aÄ O B  b  3 0 H e  TpeHHH.

n p H  ÄBHJKeHHH aBTOMOÖHÄH H a C nyC K aX  B p e 3 y Ä b T a T e  aÄ H T eÄ b- 
HblX TOpMOJKeHHft B rpaHHUHOft 30H e TpeHHH TOpM 03H bIX M eX3H H 3- 
m o b  B03HHKaiOT B u co K H e  T e M n e p a T y p u , K O T o p u e  H a p y m a iO T  CTa- 
ÖHÄbHOCTb CBOÖCTB KOIICTpyKUHOHHblX M aT ep n aÄ O B  (ppHKUHOIIHblX
n a p . A  9 t o  CHHJKaeT K osiji^H U H eH T TpeHHH, H3MeHHeT y n p y r y i o  
xapaK T epH C T H K y T o p M 0 3 n o r o  ö a p a ö a H a ,  h t o  B a e u e T  3 a  c o ö o f t  
y x y a m e H H e  a^njieKTHBHOCTH T o p M o ju e n n a . Ecäh npHHHTb 3<{><}>eK-
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THBHOCTb TOpMOX<eHHH KaK KpHTepHH HaUeiKHOCTH KOHCTpyKUHH
n o  rp y n n e  3  c b o h c t b , t o  b  KauecTBe e r o  H3MepHTeua ca e a y e T
B3aTb T0pM03H0H HyTb S (HJIH 3aM eAJieHHe), a aKTHBHUM (paKTO- 
poM, tpopMapyroniHM BbixauHyio xapaKTepncTHKy H3MepHTejia, öy- 
aeT TeMnepaTypa b  rpaHHHHofi 3»He TpeHHa. H a  pnc. 2 npHBeae- 
Ha yKa3aHHaa xapaKTepncTHKa a a a  TopM03Hux MexaHH3MOB aBTo- 
Moönaa T A 3 - 5 3 A .

F la a  ycTaHOBaeHHa r p a -  
h h u  aH ana 30H a HaaexcHoft 
paöoTbi T0pM 030B  no 3(p- 
(peKTHBHOCTH TOpMOXieHHH 
H cnoab30BaH bi ycaoB H a  
M e>KaynapoaH bix TpeÖOBa- 
hh h , yTBep>KaeHHbie E3K 
O O H .

H a  p a c . 2 HaHeceHbi 
rpaHHUbi aonycTHM bix y ß e -  
auueHHH T opM 03H oro n y -  
t h  1 h T eM n epa T yp u  2  n o 
c a e  HarpeBaHHa TopM 030B  
b n p o u e c ce  HcnbiTaHHH TH
n a  II. AH aaH 3H pya rpacpH- 
kh Ha p n c. 2 h • aaH H ue  
T a 6 a . 2 , m ojkh o c a e a a T b  
BbiBoa, h t o  a a a  o ö e c n e n e -  

HHa B bicoKoö H aae*H O CTH  TopM 030B  aB TO M o6naa F A 3 - 5 3 A  no  
rp y n n e  3  c b o ü c tb  b r o p n u x  ycaoBHHX Heoöxoa'H M o npHMeHeHHe 
aon oaH H T eabH oro T o p M 03a -3aM ea a H T eaa . T aK ofi TopM 03 p a 3 p a ö o -  
TaH, a e r o  BHeapeHHe n o 3 B o a n a o  Ha c n y cK a x  c  n a n ö o n e e  THXie- 
a u x  n epeB aaoB  n o a a e p * H B a T b  TeM nepaTypHbifi pexcHM TopM 030B  
b rpaH H uax ycTaH OBaeH H oro n p e a e a a .

IlpHBeaeHHue npHMepu no3BoaaiOT oaeaaTb bm bou, h t o  Kane- 
CTBO KOHCTpyKUHH aBTOMOÖHaeH B 3HaHHTeabH0Ä Mepe 33BHCHT OT 
ycaoBHH h x  SKcnayaTauHH. J la a  yneTa BanaHHa s t h x  ycaoBHÜ Ha 
CTaUHH npoeKTHpOBaHHH KOHCTpyKUHH B03HHKaeT HeOÖXOaHMOCTb 
KOaHHeCTBeH'HOÄ HX OUeHKH no CBOftCTBaM (JjOpMHpOBaTb nOKa3aTe- 
an KaqecTBa.

n p n  p a 3p a 6o T K e TaKoft m c t o u h k h  a o a x u ib i yHHTUBaTbca n e p ß o -  
npHHHiHbi Hapym eHHH paöonH X (pyHKUHft, t . e. npn KaKHx ycaoB H -  
a x  h  c  K axoft HHTeHCHBHocTbio H apacTaeT n p o u e c c  Tex h u h  » h u x  
aßaeH H ö, n p H B oa siu n x  k  Hapym eHH io HopM aabHoft p a ö o T U  k o h c t - 
pyKUHH: HanpHM ep, ycaoB H a h  HHTeHCHBHocTb, c  KOTopoft npoHC- 
x o u h t  CHHxieHHe m o u ih o c t h  UBH rareaH, Hau yca oB iia  h «HTeHCHB- 
no cT b  n p o u e c c a  aK ayM yanpoB aH H a T e n aa h  e r o  nepeH oca o t  a e 
Taaeft k  t o p m o 3 h o h  xcnaKOCTH, n p H B oaa iu ero  k  oöpa30B aH H io r a -  
30BOH c p e a u  B Heft H, KaK caeaCTBH e, K 07K a3aM  npHBOaä.

A H aaH 3H p ya (paxTO pu, B auaioiuH e Ha CBa3b H3MepHTeaeft s k c - 
nayaTauH OH H Ux c b o h c t b  h  H3M epHTeaeö HaaextHocTH, npu sK cn a y -  
aTauHH aBTOMOÖHaeH b  pa3nH H Hux y ca oB H a x  ö e3  K aKH X-anöo k o h - 
CTpyKTHBHblX H3M6HeHHH HOTeHUHaabHO CBOfiCTBeHHuft KOHCTpyK
UHH aH an a 30H  e e  H aa ex o io ft p a ö o T u  ocT aeT ca B ceraa  Öe3 H3MeHe- 
h h h . T p y n n a  (paKTopoB, cpopM npyioiuHX s t o t  a n a n a 3 0 H , He h b -  
a a e T c a  aKTHBHoft.

ECUH OTHeCTH K CaMOCTOHTeabHOMy, paCCMOTpeHHIO (JlaKTOpbl, 
(popM HpyioiuHe SKcnayaTauHOHHbie B03aeftcTBHH, to  c to h k h  3 p e -  
HHH nOCTHBaeHHOH 3aaaHH c p e a u  aKTHBHblX BHeilIHHX (paKTOpOB 
H aH Ö oaw uero b h h m 3 hhh  3acayxcH B aeT BHeuiHaa c p e a a , o ö b e a n -  
H aiom aa c o ö o ft a o p o x o iu e  h  KaHMaTHqecKHe ycaoB H a.

B HeuiHaa c p e a a  0K a3U B aeT oym ecTBeH Hoe BanaHHe Ha H3MepH- 
T ean  awcnayaTauHOHHbix c b o h c t b , a CaeaoBaTeabH O, Ha n o x a 3 a -  
TeaH KanecTBa KOHCTpyKUHH. B  o c h o b h o m  OHa BauneT n a  B u x o a -  
H u e xapaKTepncTHKH arperaTOB h  ch c t c m  h  (popM HpyeT a n an a30 H  
H3MepHTeaeft noT eH u n aabH u x c b o h c t b , on p eu e asu oiu n x sK c n a y a -  
TaunoHHbie KanecTBa. T a x  x<e OHa (popMHpyeT H arpy3onH bie p e -  
x x b m u  cHCTeM h arperaTOB, oÖ ycaoBaH B aeT cocTosrane h x  p a ö o -  
Hefl c p e a u , (pH3BKO-XHMHHeCKHX CBOHCTB KOHCTpyKUHOHHUX M a- 
Tepua aoB , 3 k th b h o  B 03aeilcTB yeT Ha U 0K a3aT ean  KanecTBa k o h c t - 
pyKUHH, on p eaea aeM bie c b o h c t b 3 m h  H a a e x c H o c m

ÄH aaH 3H pya cym ecT B yiom H e KaaccHcpHKauHH BHeumeft c p e a u ,  
K O Topue nocTpoeHbi Ha ocHOBe e e  ouenoH H U x noK a3aTeaeft, m o x c - 
HO KOHCTaTHpOBaTb, HTO:

1 ) ao  HacToaiuero BpeMeHH neT eaHHofi KaaccnijiHKauHH BHeui- 
Heft cpeau, KOTopan oTBeqaaa 6 u  TpeöoBaHHHM nocTaBaeHHoil 3a- 
a an H ;

2) b  öoabuiHHCTBe OBoeM n p e a a a r a e M u e  KaaccuipHKauHH n p e-  
aycM aTpH B aioT ou enK y a o p o x c H u x  ycaoBHH ö e3  cb h 3 h c KaHMa- 
t o m ;

3 )  oueHKa a o p o x H b ix  ycaoBHH ocyiu ecT B an eT ca He r e o M e r p m e -  
ckhmh napaM eTpaM H  a o p o r , a  KocöeHHO, t . e . n o  HarpyjKeHHOCTH 
y3a o B , arperaTOB h ch c tc m  o r a e a b H u x  aBTOMOÖHaefi; Taxofi n o a -  
x o a  a a e r  bo3 M ojk hoct{>  oueHHTb pexcHM paÖOTH h HarpyxteHHOCTb

onpeaeaeHHbix KOHCTpyxuHfi, ho 3aTpyaHaeT ncnoab30BaHHe sto- 
r o  MaTepnaaa npn npoeKTHpOBaHHH ho bh x  aBTOMOÖHaefi;

4 )  cyiuecTByroiuHe KaaccuipHKauHH SKcnayaTauuoHHbix ycaoBHH 
n o hx TexHHnecKOMy coBepuieHOTBy h Ha3HaHeHHio He aaiOT no3- 

Horo OTBeTa Ha B on p ocu  oö h x  B03aeftcrBHH Ha SKcnayaiaitHOH- 
Hbie CBoficTBa aBTOMOÖHan, onpeaeaarouiH e ero  KanecTBo; 3arpym  
HHIOT paCCMOTpeH He KOHCTpyKUHH BO B33HMH0fi CBH3H CHCTeM hl
BHeuiHaa cpeaa —  BoaHTeab —  aBTOMOöHab.

yKa3aH H bie Bbirne aeaocTaTK H  b  xapaKTepncTHKe aopoxcHbix h 
KaHMaTHuecKHx ycaoBHH n e  no3BoaaiOT npaBHabHO oueHHBaTb K a l 

h c c tb o  aBTOMOÖHaefi b  pa3aHHHUx yca oB H ax  SKcnayaTauHH. Bo3l 
HHKaeT HeoöxoauM OCTb HHoro n o a x o a a  k oueHKe aopoxcHHX I  
KaHMaTHuecKHx ycaoBHft. Ha cxe M e 2  noK a3aH a B3aHM0CBH3bl 
KpHTepneB B.HeuiHefi c p e a u  c H3MepiiTeaHMH h (})opMHpyiomBMH hx 
aKTHBHbIMH (paKTOpaMH. C xeM a  n 03B 0aiieT  CHCTeMHO noaoÜTH k 
pa 3paöoT K e M eToa«KH  K oam ecT B eH H ofi ouohkh BHeuiHeft cpeau. 
K a x c a u ft H3 KpHTepneB a o a x c e n  HMeTb c b o ä  H3MepHTeab, npmia- 
Tuft Ha ocHOBe HocaeaoBaHHH e r o  BaHHHHH Ha SKcnayaTauHOHHue 
KanecTBa aBTOMOÖHaa. O TC ioaa B03HHKaeT H eoöxoaH M oeTb bmöo- 
pa  H3MepHTean a a a  K axcaoro  KpHTepHH BHeuiHeft c p e a u , pa3pa- 
ö o tk h  hx 9KcnepHM eHTaabHoro on peaeaeH H a h MaTeMaTHnecKoft 
(popMyaHpoBKH.

PaccMOTpHM b KaqecTBe npHMepa KpHTepnfi —  caoxcHocTb ao- 
p orn  B naaHe. AKTHBHbIMH (paKTOpaMH, (pOpMHpyiOIUHMH H3MepH- 
Teab, »BaaioTca aaHHa KpHBUx Ha noB opoTax h hx KpHBH3Ha. 
IlpeaaaraeTCH H3MepHTeaeM KpHTepna npHHHTb KoscpcpHUHeHT H3- 
BHaucTOCTH aoporH  J. CoraacHO npoBeaeHHbiM HccaeaoBaHHSM 
K03ip4>HfiHeHT H3BHaHCTOCTH npHMo nponopuHOHaaeH CyM- 
MapHOMy y ra y  noBopoTOB a m  cyMMapHOMy nyTH, npoxoaHMOMy 
no kphbum , h oöpaTHo nponopuHOHaaeH cpeaHeft KpHBH3He aopo- 
rn H a  aaHHOM ynacTKe, t .  e. KoacpcpHUHeHT H3BHaucTocTH npea- 
CTaBaaeT coöo ft  OTHomeiiHe nyTH, n p ox oa «M oro  no kphboü, k npo- 
BeaeHHOMy p a a n y cy  n a  eaHHHuy aaHHu. E ro  MaieMaTHnecKoe bu- 
paxceHHe:

/ i anOB K̂p
J =  or ■ H an J  — ,

5 7 , 3  L R n p L

rae 2  ein ob —  cyMMa Bcex yraoB  noBopoTOB Ha aaHHOM yqacTKe 
b apad;

2 / Kp —  cyMMapHbift myTb, np oxoaH M u ft aBTOMOÖuaeM no 
KpuBoft n a  aaHHOM yuaeTKe, b m;

L  —  annH a yqacT K a b  km ;
Rnp —  npHBeaeHHufi p aan yc, noacHHTbiBaeMufi no (pop- 

Myae

2 ^ 1 8 0 °
=  ^  ,

71 a nOB

r a e  S / , , p  —  cyMMa k p h b u x  n a  aaHHOM ynacTK e b  m .
B  cooTBeTCTBHH c  paspaöoTaH H H M  H3MepHTeaeM np eaaaraeT ca  

caeayioiu aH  KaaccHfpHKauHH a o p o r  no  K pH iepm o «caox<H ocTb b 
na aH e » (T a ö a . 3 ) .

PaccMOTpHM npH M epu npaKTH- 
n ecK o ro npHMeHeHHH n p ea ao x ceH -  
H oro H3MepHTean np n  oueHKe Ka- 
necTBa KOHCTpyKUHH. H a  p n c. 3  
nOKa3aHa 3aBHCHMOCTb CKOPOCTH 
aBHXCeHHH OT CTeneHH CUOXCHO- 
CTH a o p o rH  B naaH e, KOTOpUft 
nocTpoeH  n o  SKCnepHMeHTaabHUM  
aaHHbiM. K a x  b h u h o  H3 rpa(pHKa, 
cpeaneTexiiHH ecKaH  CKopocTb  
HBHXceHHH aBTOMOÖHaefi noanH - 
HHeTCH aHHefiHOft 33BHCHM0CTH
o t  / ,  t .  e. v a —  5 9 -H 1 , 5 /  k m /h .

3aBHCHMOCTb n o a y H e H a  n o  MHOroHHCaeHHbiM H aöaroaeH H H M  3a 
aBHXceHHeM r p y 3 0 B u x  a 'B T O M oöu aeft p a 3 a H H H u x  M o a e a e f t  H a yna- 
CTKax a o p o r  o n p e a e a e w H o ft  H3BHaHCTOCTH.

TaKH M  o ö p a 3 0 M , H M en xapaK T epH C T H K y a o p o r n  n o  KpH Tepnio 
«ca ox cH O C T b  b  n a a H e » ,  m o x c h o  B B o a n T b  n on p a B K H  n p n  p a c q e r a x  
cpeaH eT exH H n ecK H X  C K o p o cT e ft , KaK o a H o r o  H3 oueH O H H bix n oxa - 
3 a T e a e ft  S K c n a y a T a u H o n u b ix  K a n ecT B  aBTOM OÖH aefi.

PaCCMOTpHM B03M0XCH0CTb HpHMeHeHHH K03(p(pHUHeHTa H3BH- 
aHCTOCTH n p n  oueHKe aoaroBenHOCTH. H a  pn c. 4  noK a3aH a 3aBH- 
CHMOCTb K09(p(pHUHeHTa nCttiepeHHOfi CHHU P  OT K03(p(pHUHeHTa H3- 
BHaHCTOCTH J .

PiHC. 2. 3aBHCHMOCTb T0pM03H0T0 
nyTH o t  T e M n ep aT yp u  b rpaHHHHOfi 

3cme TpeHHH

T a ö a H i x a  3

KaTeropwa
aopor J

I 0 -3
II 3 - 6
III 6 -9
IV 9 -12
V Eojiee 12
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KaK noKa3ajiH HccjieAOBaHHH, BejinqHHa p, hocto- 
HHHa noHTH juia Bcex thiiob rpy30Bux aBTOMOÖHJieH
H 33BHCHT TOJibKO OT BejIHqHHbl ] .  3 t0  ÄaeT B03M05K- 
HOCTb onpeaeJisTb HanpHJKeHHH bo Bcex ÄeTajinx aB- 
TOMOÖHJieH, KOTOpbie 33BHCHT OT ÄCHCTBHH Ö0K0B0H

va  n  m/o

8  1 0  12 10 0  p a ß

Phc. 3. 3aBHCHM0CTb CKOPOCTH 
ÄBHJKeHHH aBTOMOÖHJIH OT CTe

neHH CJIOJKHOCTH ÄOpOTH

CHJIbl npH npOXOJKÄeHHH aBTOMOÖHJieM OTÄeJIbHUX 
KpHBblX HJIH H3BHJIHCTHX ÄOpOT. H a pHC. 5  nOKa3aHa 
3aBHCHM0CTb cp ox a  cjiy>K6bi noBopoTH oro KyjiaKa 
aBTOMOÖHJIH 3H JI-130  OT K03(j)(j)HIlHeHTa H3BHJIHCT0-

Phc. 4. 3aBHCH-
MOCTb K09(|)(J)HUH- 
eHTa nonepeqHoä 
CHJIbl OT K03<j><J)H- 
UHeHTa H3BHJIH- 

CTOCTH

0,125
*  8  12 J  pad

cth Äoporn. KaK cjieuyeT H3 rpac|)HKa, yÄOBJieTBopH- 
TejibHaa haAeJKHOCTb noBopoTHoro KyjiaKa oßecne- 
HHBaeTCH TOJibKO npn 3KcnjiyaTauHH Ha aoporax c 
npHBeaeHHOH H3BHjiHCTOCTbio MeHee 6. TeoperanecKHe 
pacaeTbi noÄTBepjKÄaioTCH b npaKTHKe 3KcnJiyaTaunH.

npeAJIOJKeHHblH H3MepHTejIb nO3B0JIHeT He TOJibKO 
OUeHHTb KaqeCTBO no B03ÄCHCTBHK) KpHTepHH ÄOpOJK-

L mbfC KM

Phc. 5. 3aBHCHM0CTb 
cpoKa cjiyjK6bi noBO- 
pOTHblX KyjiaKOB aB- 
TOMOÖHJIH 3H JI-130
OT CJIOJKHOCTH ÄOpOTH

b nJiaHe

wo
200

too
oo
20

8  12 jp a ä

hhx ycJioBHH Ha KOHCTpyKHHio, BCKpbiTb ee CJiaÖbie 
MecTa, ho h pa3pa6oTaTb MeponpHHTHH no hx ycT- 
paHeHHio. Abtoxo3hhctb3, rue sKcnjiyaTHpoBaJincb 
aBTOMOÖHJiH, noJiyqnjiH peKOMenjiauHH no cpoxaM 
npHHyjiHTejibHOH 3aMeHu noBopoTHMx KyjiaKOB c yne- 
tom paöoTbi aBTOMOÖHJieö Ha Äoporax noBUineHHoft 
CJIOJKHOCTH B njiaHe. MoCKOBCKHH aBT03aB0Ä HM- JIh-
xaqeBa BHeupHJi AonojiiiHTejibHyio onepaunio b Tex- 
HOJiornqecKOM nponecce H3roTOBjieHHH KyjiaKOB, ko- 
Topan H3MeHHJia hx npoqHocTb h noBbicnjia äojito- 
BeHHOCTb.

TaKHM oöpaBOM, oneHKa BJIHHHHH ÄOpOJKHblX h 
KJiHMaraqecKHX ycJiOBHfi Ha KaqecTBO aBTOMOÖHJib- 
HblX KOHCTpyKUHH ÄOJIJKHa BbinOJIHHTbCH OÄHOBpe- 
MeHHO ÄByMH MeTOuaMH: MeTOÄOM MaTeMaTHqecKoii 
CTaTHCTHKH h «xyÄUiero cjiyqan». ^ocTaTOHHo noji- 
HO KaqecTBO KOHCTpyKUHH MOHieT ÖblTb OUeHeHO 
TOJibKO c yqeTOM ycJioBHft, b kotopmx OHa 6yÄßT 
SKcnJiyaTHpoBaTbCH. TIpeÄJiaraeMaH MeTOÄHKa oueH
KH BHeuiHeö cpenbi (äopojkhhx h KJiHMaTHqecKHx yc- 
jiobhh) n03B0JiHT npaBHJibHO noÄoftTH k oueHKe Ka
qecTBa H3ÄeJIHß aBTOMOÖHÄbHOÖ npOMUIUÄeHHOCTH B 
pa3JinqHbix ycjioBHHX SKcnJiyaTauHH.

J I M T E P A T y P A
1. O C T p O B U e B  A . H . «ÄBTOMOÖHÄbHblfi TjaHC- 

nopT?, 1970, Ws 11.
2. O c i p o B u e B  A . H . «ÄBTOMOÖHJibHaH n p o -  

MblUI-TeHHOCTb», 1971, Ns 12.
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YflK 629.113.59

M e T O A H K a  n O C T p O e H M f l  M  M C C J i e A O B O H H S I  T 0 p M 0 3 H b l X  

x a p a K T e p n c T H K  a B T O M o ö n n a

KaHfl. TexH. HayK B. E. TEHEOM , KaHfl. texH. HayK B. A. flEMbflHhOK, E. B. O CEflH yrO B
Jl bBOBCKHH nOJIKTeXHMHeCKMH HHCTHTyT,

D  C B H 3 H  c  noBHiueHHeM TpeöoBanHft k top m o 3H u m  c b o h c tb 3 m  
aBTOMOÖHJieft iKejiaTejibHO pacnojiaraTb m cto ä o m  nocT poenna 

CTaTHCTHUeCKHX H ÄH H aM H ieCK H X TOpMOSHblX XapaK TepH CTH K , HC- 
cjienoBaH H e k o t o p h x  h o 3 b o ä h ä o  6bi:

1) oueHHBaTb CTeneHb c o o tb c t c t b u h  b h x o ä h h x  napaMeTpOB  
T 0P M 03H U X  CHCTeM npOeKTHpyeM HX aBTOMOÖHJieft COBpeMeilHblM 
TpeÖOBaHHHM H KOppOKTHpOBaTb HpeÄBapHTeÄbHO npHHHTbie KOH- 
CTpyKTHBHbie pemeiiHH b  'HanpaBjieHHH omiHMHaaiiHH n p o u e c ca  
TOPMOJKeHHü;

2 )  cpaBHHBaTb pa3JTHUHbie aBTOMoöujiH Meamy coöoft no kom h- 
jiexcy napaMeTpOB, onpeuejinromiix 9())(})eKTHBH0CTb TopMOJKeHHH, 
npoTeKaHne npouecca c  to u k h  apeHHH ycTofluHBOCTH ÄBHJKeHHH, 
HaueiKHOCTb T0PM03H0H CHCTeMbl H ÄP-I

3 )  oueHHBaTb BÄHHHHe HSMeiieHHH XapaKTepHCTHK OTÄejIbHblX 
sjieMeHTOB TOpM03Hoft cncTeM bi Ha KOMnjieKc napaM eTpOB, o n p e -  
UejIHIOIUHX ÄHHa-MIHKy TOpMOUCeHHH.

PaCCMOTpHM MeTOÄHKy nOCTpoeHHH yKa3aHHbIX XapaKTepHCTHK, 
6a3H pyiouiyiocH  Ha p a ö o T a x  [ 1 — 3 ] .

H3BeCTHO, HTO yÄeJIbHaH TOpM03H35I CHJia MOJKeT OnpeuejIHTbCH 
H3 BbipajKeHHH

P .
Ix =

G a

E c jiH aBTOMOÖHJIb ÄByXOCHblft, TO

P r  1 +  P -x2 A fTl +  A f.x2

r u e

P rl H P r 2

G a I*npa

—  cyMMapHau TopM03Han cn jia ;

(1)

(2)

AfTl h  Af.x2

2Z.A4.

1x1

1x2 :

xl

G a  i 

P a

G ji3

r* (b —  Tt Aä) Ga
‘ILM . (3)

x2
i ( a - ' I x  G a

r u e  a  h  b  —  paccTO H HU H  o t  u e H T p a  t h j k c c t h  aBTOMoÖHJin c o -  
O TBeTCTBeH uo ä o  n ep e Ä H e ft  h  3 a u H eft  o c e f t ;

—  B u c o T a  ueHTpa t h jk o c t h .

Ä ä h  onpeiuejieHHH f x  > 1x i>  1x2 n P H J u o ö o m  3HaueHHH 
ycHJiHH Ha neuajiH  P n e u  h j ih  b  jn oöo fi m o m c h t  BpeMeHH «eycT aH O - 
BHBiueftcH CTauHH n p o u e c c a  h c o ö x o ä h m o  p a cn o jiara T b  3aB«CHMO- 

c t h m h  A fx =  A fx (Pneu) n  A fT =  A fT ( t ) .  O ö iu a a  (JiopMyjia ä j ih  

OnpeÄ&JieHHH TOpM03HOTO MOMeHTa, C 03Ä aB aeM 0r0 TOpM03HUM Me- 
X3HH3M0M, HMeeT BHÄ

M ^ = K a ( P i  +  P 2 ) r 6 , ( 4 )

r u e  K e  ----  K03t[Kj)HUHeHT B^xjieKTHBHOCTH;
P\ h  P 2 —  npH BO ÄH bie OHjibi, Ä e ftcT B y io u iH e  Ha k o ä o ä k h ;  

r a  —  p a Ä H y c  ö a p a ö a H a .
K o3(])(J )HUHeHT 3(j)())eKTHBHOCTH K e  33BHCHT OT TH na H H a p a M e - 

TpOB TOpM03HOTO M eX3H H 3M a. E c jiH  T0pM 03H 0H  M exaH H 3M  BbinOJI- 
HeH n o  O ÄH oft H3 cx e M , npH B eÄ eH H bix « a  p n c .  1, t o  c  b h c o k o h  
c T e n e H b io  t o h h o c t h  3H au en iiH  K e  m o jk h o  o n p e u e a u T b  n o  (J iop M y- 
jiaM: 

c x e M a  a

*  p A

M o c k o bc h m h  aBT03aB0fl h m . J lH xaaeBa

cxeMa 6

p  Au,
* 9

c o s  •

« 1  = '
2  c o s  0r(-

P.
s i n  ß .

+  c o s  2 a

r r 6 ß i ,
L x =  - ^  ~  p c o s —  s ln o j ,

r a e  O j —  y r o j i  H ecH M M eTpiwH OCTH  HaKJiaÄKH ca M on p H x o iM H ofi 
KOJIOAK-H [ 4 ] .

O o p M y j ia  ä jih  cyM M b i npH B O Ä H bix c h ji, p e a jiH 3 y e M H x  ä jih  c o3- 
Ä3IHHH T O pM 03«O rO  M OM eH Ta, HMeeT BHÄ

P l  +  P 2 =  % .«  I F p , (5)
TÄe T]t .m —  MeXaHHUeCKHft K .n .Ä . TOpM03HOro M exaHH3Ma, y q u - 

TbiBaioiuiHH noTepn Ha np eoÄ O u enue conpoTHBjieHHH 
TpeHHH H npyjK H H  [ 5 ] ;  

i  —  nepeÄaTOHHoe h h c jio  M exaHH3Ma, n e p e Ä a io m e ro  ycn - 
ÄH e o t  c h jio b o t o  y c r p o f t c T B a  k  k o ä o ä k 3 m ;

F  —  aKTHBHaa nuouiaÄb ÄuaiJiparMbi TopM03Hoft KaMepu; 
p  —  ÄaBueHHe paöouero Teaa.

—  nepeÄHHH h 33ähhh oceB u e TopM03Hwe chjiu; 

  T0pM03Hbie MOMeHTbl, C03ÄaBaeMbie COOTBeTCT-
BeHHo TopMo3HbiMH MexaHH3M3M!H Koaec nepeÄ- 
neft h 3aÄHeft oceft;

G a ---- Bec aBTOMOÖHÄH;
Tn —  äh ham hu öckh ft paÄH yc K o aeca .

C  yUCTOM H3B6CTHUX 33BHCHMOCTeft, CBH3bIBalOIUHX ÄHHaMHHe- 
CKHe o c e ß u e  Beca c  onpeÄenhkjiuhm h hx (paKTopaMH, (JiopMyÄbi 
ääh  yÄeÄbHbix oceBbix top m o3h u x  ch ä  Yxi H 1x2 [3 ] aann-
uiyTCH b CÄeÄyioiueM BHÄe:

P hc. 1. CxeMbi T0pM03Hbix MexaHH3MO.B öe3 caMoycHÄCHHH (a) 
h c MaÄbiM caMoycHÄenneM (6)

Ecäh ycHÄHe, paaBHBaeMoe chäobmm ycTpoftcTBOM, nepeÄaeTCH 
Ha koäoäkh HenocpeÄCTBeHHO, to i =  1. Ääh topmo3hoto M exa-

HH3Ma c KynauxoBbiM npnBOÄOM koäoäok Z = — . B CÄyuae,
d

KorÄa ä ä h npnBOÄa koäoäok npiiMeueH kähhoboü MexanH3M c
1

yrÄO M  CKOca KÄHna a ,  i =  -------- .
t g a

Ha ocHOBaHHH paÖOT [4 h 5] (JiopMyÄbi ääh onpeÄeÄeHHH Top- 
M03Hux MOMeHTOB, co3ÄaßaeMbix topmo3Humh MexaHH3MaMH ne- 
peÄHero h 3aÄHero koäcc, 3anHiuyTCH b CÄeÄyioiueM BHÄe:

A ft i —  It .m i K s i -^ iP i 'i 

A fT2 =  It.m s
(6)

c u x

rae A l = i lr 6F x h A 2— i ^ 6F2.
Ä äh onpeÄeÄeHHH ÄaBÄeHHH p aöou ero  Tena npn äioöom  3Haue-

HHH yCHÄHH Ha neÄaÄH ynpaBÄCHHH OCHOBHOH T0pM03H0ft CHCTe- 
MOÜ MOJKHO BOCnOÄb30BaTbCH CTaTHUeCKHMH XapaKTepHCTHKaMH 
SÄeMeHTOB npHBOÄa, npHMepu KOTOpbix npHBeÄeHbi Ha pnc. 2. E c
äh 3aÄaHbi ÄHiiaMHuecKue xapaKTepncTHKH npHBOÄa, t . e. 3aBHCH- 
MOCTH p —  p { i ) ,  TO MOJKHO OnpeÄCÄHTb T0pM03Hbie MOMeHTM B 
äk jöoS  MOMeHT HeycTaHOBHBiueftcH c tb ä h h  n p ou ecca  TopMOjKeuHH.
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rioacTaBJiHH 3naqeHHH  
Mti h M r2 b paßeHCTBa 
(2) h (3) h npoH3BeÄH He- 
cjio*Hue npeo6pa30Ba- 
HHH, MOJKHO nOJiyUHTb 
(JlOpMyjIbl (6), n03B0JIHK>- 
mHe o n p e a e jiH T b  y u e j ib -  
Hbie T0pM03Hbie CHJIbl npH 
TOpMOJKeHHH 6e3 ÖJIOKHpO- 
BaHHH KOJiec ( c m . T a6 jIH -
u y ) .  r i p o u e c c  3K C T peH H oro 
TOpMOHieHHH u s y x o c H o r o  
aBTOMOÖHJIH MOJKeT 6bIT b 
pa3ÖHT Ha T p n  (Jia3bi [2]: 
ÄBHJKeHHe C H e3aßjIO K H pO - 
BaHHblMH KOJiecaM H, ÄBH- 
meHHe c  3 a 6 jiO K H p oB a H - 
HMMH KOJiecaMH OÄHOH H3 
oce ft ; ÄBHJKeHHe c o  BceM H  
3a6jIOKHpOBaHHbIMH KO
JiecaMH.

E cJIH ÄeÖCTBHTejIbHblH
K03<juJ)nuHeHT p a c n p e a e -  
JieHHH cyMMapHOH T o p - 
M03H0Ü CHJIbl ß n ÖOJIbHie
onTH M aJibH oro ß o , t o  n e p -  
b u m h  ÖJiOKHpyioTCH n e -  
peuHHe K O Jieca. B  s t o m  
c jiy u a e

P n  —  V G ai =

=  Si<P - y 5 ( b +  1-z h &)'<

_ 2 _

r*
P-fl —  _  _%.M2 ^ 3 2 -^ s / , 2l

(7)
ru e —  K03(}>4)HUHeHT,

yHHTblBaiOIUH H
y M eH b u i e  h  h  e
K03(J)4)HUHeHT a
cuenjieima cp
npH  ÖJIOKHpO- 
B3HHH K O Jieca . 

n p H  ß « < ß o  n epß b iM H  
ßjioKHpyiOTCH K O Jieca s a u 
n en  OCH H o c e ß b ie  T 0 p M 0 3 - 
Hbie cHJibi o n p e u e jim o T C H  
H3 BbipajKeHHH

2
P*\ ~  ^T.M K si-A x P l',  

r  a

b>r2 = 5 i ?  G a2 =

Ga
L

h Ry  

(70

C  yueTOM  3aBHCHMOCTefi 
(7) h (7') n o jiy u H M  4 > °P ' 

MyjIH ( 8)  H ( 8' )  ÄJIH 
yUejIbHHX T0PM 03H H X CHJI 
(cm. T a6j iH u y ) .

Ä jih T p e T b e ft  <j>a3H n p o 
u e c c a

1t =  7x1 = '7 t2 =  5iT- (9)

n p e A n o jio x c H M , h t o  Ha 
Bce K OJieca ycTaH O BJieH bi 
npOTHBOÖJIOKHpOBO ^  H hl e  
y cT p o ftcT B a . B  c j i y n a e  
npHÖJIHJKeHHH T 0pM 03H H X  
MOMeHTOB k  n p e a e jib H b iM  
n o  yanoB H Jo eu en jieH H H  
3HaqeHHHM c p a ö a T b iB a iO T  
3TH yCTpOHCTBa H T 0 p M 0 3 - 
HOH MOMeHT H a^H H aeT
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Ko.ießaTbCH oK oao HeKOToporo cpepH ero 3iiaqeHHH. KpHTepneM s<}>- 
4>eKTHBHOCTH TaKOTO HMnyjIbCHOrO TOpMOJKeHHH HBJiaeTCH OTHOUie-

■M t cp
HHe ?a =  --------------  • B c bh 3h c  3thm  äjih  onpeaeaeHHH yflejibHbix

^ x m a x

TOpM03HbIX CHJI npH HajIHHHH npOTHBOÖJIOKHpOBOHHblX yCTpOHCTB 
HeOÖXOÄHMO B <j)OpMy^ax (8 ) H (8 ')  3aMeHHTb K03(j)<}>HPHeHT gl 
Ha KOStjxJwpHeHT g2. E can  b TopM03Hoft npHBoa BBeaeH peryaHTop,

PgHr/cM

P hc. 2. CTaTiiqecKHe xapaKTepncTHKH saeMeHTOB 
TopM03Horo npHBOjia:

a —  T O pM 03H O rO  K p a H a ; 6  —  CH CTeM bl T 0 p M 0 3 H 0 ft  K p a n  —  
p e r y . 'i f l T o p ,  B icn io^ eH H b ift  b  3aA H ioK >  B eT B b ; e  — c w c r e M b i 
r j ia B H b ift  u h j i h h ä p  —  r n a p o B a K y y M H b i f t  y cH J iH T e jib ; e —  
nHeBMorH/ipaBJijiMecKHfl u h j i h h a p  (lUTpHXOBan j i h h h h  — npn 

o T cyT C T B H H  B a x y y M a  h j i h  a a B jie H H H  B 0 3 Ä y x a )

o ö e c n e q H B a io m H H  o n T H M a a b H o e  p a c n p e a e a e H H e  cy M M a p H oft  T o p -  
M 03H 0H  CHJI bl, TO n p o p e C C  TOpMOmeHHH ÄByX(j)a3HbIH  H (jlO p M yjlb l 
a a H  on pea e .n eH H si y a e a b H b ix  t o p m o s h h x  c h ji npH H H M aioT b h ä  ( ß o p -  
M y jib i (9).

H a  p n c .  3  n p H B ea eH b i rpatjiH K H  3aBHCHMOCTeft f T =  f t  ( ^ n e a ) :

7xl =  7xl iP nea) «  7x2 =  7x2 (Aiea) ÄJia pa 3 J in q H b ix  BapnaH TO B  
T o p M 0 3 H o fi CHCTeMbl. P a c n o a a r a a  s t h m h  rpa(J)HKaM H, m o> k h o  o p e -  
HHTb 3(J)(|)eKTHBHOCTb T 0pM 03H 0Ü  CHCTeMbl npH  pa3HH qH bIX yCHJlH- 
a x  Ha n e a a jiH  ( 1— 3  —  (j> a3b i). -H an  o n p e a e a e H H H  b o 3 m o jk h o c t h  h 
n ocjieÄ O B aT ejibH O C T H  öaoK H p oB aH H H  KOJiec Ha o c h  y a e a b H b ix  T o p -  
m o 3 h u x  c h j i  OTKJianbiBaeTca 3aaaHHoe 3HaaeHHe K03(ß(j)HpHeHTa 
cu e n jie H H a  h  q e p e a  n o a y q e iH H y io  T o a K y  n p oB oa n T C H  jih w h h , n a p a a -  
j ie j ib H a a  o c h  a ö c p i i c c .  A 6 c p n c c a  nepB O Ö  t o h k h  n ep eceq eH H H  s t o h  
JIHHHH C Tpa^IHKaMH H3MeHeHHH OCeBblX yaeJIbH blX  T 0pM 03H U X  CHJI 
n o  ycH JiH io H a in e a a a n  h jih  ibo «tpeM eHH  o n p e a e a n e T ,  K OJieca «a- 
k o ö  H3 o c e f l  Ö JiO K H pyioTca nepB biM H  h  n p n  k s k o m  ycH jiH H  Ha n e -  
ÄajIH  HJIH B KaKOH MOMeHT BpeM eH H  HeyCTaHOBHBHieftCH C T a a n «  
n p o p e c c a  n p o i i c x o a H T  ö jiO K H poßaH H e.

OaHHM H3 HanpaBaeHiH« coBepuieHCTBOBaHHH KOHCTpyKPHft a«- 
TOMoÖHJiefl HBaaeTCH noBbiuienne aerKocra ynpaßaeHHH h  oöec- 
'neaeHHe TaKoft qyBCTBHTeabHOCTH k  ynpaBaeHHio, npn KOTopoft 
BoanTeab CMOJKeT Hanöoaee t o h h o  KoppexrapoBaTb HanpaBaeHHe 
H CKOpOCTb aBHJKeHHH. K  H3MepHTeHHM 3THX CBOHCTB OTHOCHTCH:

1) yO H a«e, K O T o p o e  H e o 6 x o a H M o  npHaojKHTb k  neaaan a a a  n o -  
a y q e H H a  y a e a b H o ft  t o p m o s h o h  cnaw , cooT B eT C T B y ioH ie ft  M a xcH - 
M aabH O M y 3 a M ea a eH H io , p era a M eH T H p y eM O M y  cT aH aap T O M  HaH o t -  
p a c a e B o ft  H o p M a a b io ;

2) OTHOuieHHe n p H p a m e H H a  y a e a b H o ft  t o p m o 3 h o h  o n a b i k  npH - 
p a m e H H io  y c n a n a  Ha n e a a a H .

PaccMaTpHBaeMbie rpaiJiHKH no3BoaaioT oueHHTb TopMoaHyio ch - 
CTeMy H C 3THX n03HH«H.

B HacTOHipee BpeMH Bce aBTOMoÖHa« HMeiOT pa3aeaeHHbift npn- 
Boa, nppqeM ocTaToqHan sijxjieKTHBHocTb o th o c h tch  k qn ca y  pe- 
raaMeHTHpyeMbix napaMeTpoB. E can  pa3aeaeHHe ocyipecTBaeHo 
no ochm , t o  npn Bbixoae « 3  c tp o h  oaH oß H3 BeTBefl yaeabHbie 
T0pM03Hue CHau onpeaeaaiOTCH no (ßopM yae (10) HaH {1 0 ') .

O T H om eH H e y a e a b i i u x  S H ep roH arpyaceH H O C T efl T op M 0 3 H b ix  M e x a -  
h h 3 m o b  Koaec p a a H u x  o c e f l  3H aqH T eab H o B a n n e T  H a cTaÖ H abH OCTb

Phc. 3. T o p M 0 3 H b ie  XapaKTepHCTHKH aBTOÖyca 
JIhA3-677:

a —  6 c 3  pcry jiH T O pa  h  npoTH Boö^oK H poBO M H hix y cT p oflcT B ; 
6 — c  HaeaJibHbiM p e r y jia T o p o M ; e  — c  npoTHBOÖJiOKHpoBOMHbiM 
yCTpOflCTBOM; e  —  C np0THB06.10KHp030MHbIM yCTpOftCTBOM  

H HA^ajIbHLJM peryJIBTOpOM

OTHomeHHH y a e a b H b ix  t o p m o 3 h h x  cna. B paöoie [5] 6 b ia o  noxa- 
3a H 0 , HTO

e3 ßö)ß/?

en ßn (1 ■ ß/? )
(11)

rae e„ h e3 y a e a b H b ie  sn ep roH arp y iK eH H O C T H  T op M 0 3 H b ix  M e- 
xaH H 3M 0B C ooTBeTCTB eH H o n e p e a H H x  H 3aaHH X 
K o a e c ;

ßjr —  KoscjxjiHPHeHT pacnpeaeaeHHH nao ipaan (ßpHKpH- 
OHHblX HaKaaaOK.

Ko3())(|)HpHeHT pacnpeaeaeHHH cyMMapnofl t o p m o 3 h o h  c n a w

rae ß0 ;
b +  7x hA

_7x_
7x

7xi

7x
(12)

o n t h m ajib h bih K03(j)(J)HUHeHT pacnpeA ejie-

HHJI CyMiMapHOH T 0pM 03H 0H  CHJIbl. 
O o p M y jI b l  ( 1 1 )  H ( 1 2 )  TI03B0JIHI0T ÜOCTpOHTb rpa(J)HKH, HJIJIK)-

e3
CTpHpyiOUIHe 3aBHiÜHM(KTb ß a H ------  OT VAeJIbHOH T0pM 03H0H CH-

j iu ,  a  'CJieÄOBaTejibHO, o t  yon jiH H  H a .n ejia jiH .

3aBHCHM0CTH 1Z ( P nex), 7x1 (^n en) H 7x2 (^Iiea) COBMeCT-

e 3
h o  c  33BHCHM0CTHMH ßa (  7 t  )  h  — (  7x )  n p e a cT a B a H io T  CO-

6 o h  C T aT H qecK yio  T o p M 0 3 H y io  x a p a K T e p n cT H K y  aB TO M oÖ H an, a  3 a - 

BHCHMOCTH 7 T (0 >  7x1 ( 0  H 7 x 2 ( 0  COBM6CTHO C 3aBHCHM0CTH-

e 3
M « ßa (  7t )  h —  (  7x )  —  a H H a M n q e cK y io  T o p M 0 3 H y io  xapaK-

e n
TepHCTHKy aBTOMOÖHaH.

H a  p n c .  4  n p H B ea eH bi C T aTH qecK H e T op M oa H b ie  xapa K T epn cT H K H  
aB T O Ö yca  J Ih A 3 - 6 7 7 .  A n a a H 3 H p y H  TaKH e xa p a K T ep n cT H K H , m o jk h o  
o p e H « T b :

1) HOMHHaabHyiO 3(J)(|)eKTHBHOCTb TOpMO3'H0H CHCTeMbl, H 3M epH- 
T eaeM  K O T o p o ß  HBaaeTCH H OM H H aabH an y a e a b H a n  T op M 0 3 H a n  c h - 

a a  f rH  (y a e a b H a n  T op M 0 3 H a n  c n a a  n p n  p eraaM eH T H pyeM O M  

aaß aeH H H  p a ö o q e r o  T e a a ) ;
2 )  B03MO>KHOCTb h  no caeaoB aT eabH ocT b 6aO K npo b aHh h  Koaec  

npn aioöoM  3HaqeHnn KosiJxjiHPHeHTa cpenaeiiH H  c  BbiaeaeHHeM  
a n a n a 3 0 H a  3HaqeHHß y c n a n q  Ha n e a a a n , b n p e a e a a x  KOToporo 
aBTOMOÖHJIb aBHJKeTCH C 3a6aOKHpOBaHHbIMH K O aecaM « OaHOfl H3 
oce fl;

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



Jfc 4, 1972 r. ÄBTOMOÖHJIbHafl npOMbllUJieHHOCTb 19

7z t 7xit 7rz npH TOpMOHCeHHH TOJlbKO HepeAHHMH T0PM03HUM-H M e X 3 HH3 Ma-
MH

N t  =  i
ATTt2

T t

P h c . 4 . C ia T H H ecK H e T 0 p M 03H bie  xap a K T ep iicT H K H  
a ß T o ö y c a  JIhA3-677:

a — TOpMO^eHHe TOPM03HWMH M6X3HH3M3MH KOJieC 3aflHeft 
OCH; 6  —  TOpMOJKGHHe T0pM03HbIMH MexaHH3M3MH KO/ICC

nepe^Heii och

3) CTeneHb -CHH>KeHHH 3(J)(J)eKTHBH0CTH TOpMOiKeH'HH npH BblXO- 
Äe H3 CTpOH OÄHOH H3 BeTBeft, H3MepHTeJieM KOTOpOH H'BJIHeTCfl 
K03ij)tj)huhght K T , onpeAejineMbiö iH3 Bbipa^KeHiHfi: 

npH TOpMOHCeHHH TOJlbKO 3aAHHMM T0pM03HbIMH MexaHHSMaMH

IX

4) JierKOCTb ynpaBJieHHH, H3MepHTejieM KOTOpoft HBJiaeTCH ycH- 
jine Ha ne^ajiM, cooTBeTCTByiomee perjiaMeHTHpyeMOMy 3aMejiJie- 
h h io ;

5) ^yBCTBHTejibHOCTb k ynpaBJieHHio, H3MepHTejieM KOTOpoii
ATt

HB^neTCH oT H om eH H e ~ -----------;
A ^ neJ

6 )  oraouieH H e yaeabH bix 3H epronarpyjKeH H ocTeH  TopM 03Hbix  
MexaHH3MOB, BjiHHiomee Ha CTaÖHAbHocTb BbixoÄHbix noK a3aTejieö  
T0pM 03H0H CHCT6MH.

O nb iT, HaKonjieHHbiH HaMH, noKasbiBaeT, h to  nyTeM nocTpoeiiHH 
H a H a jI«3a T0pM03HbIX XapaKTepHCTHK MOJKHO BMHBHTb BÄHHHHe 
pa3JIHHHbIX (J)aKTöpOB Ha BblXOÄHbie nOK33aTejIH T0pM03HbIX CHC- 
TeM H CpaBHHBaTb pa3JIHHHbie aBTOMOÖHJIH no KOMHJieKCy napaMe
TpOB, 3H3HHTejIbH0 BHHHKJmHX Ha ÄHHaMHKy TOpMOJKeHHH.
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P e r y n H p o B a H H e  K p y T M i i b H O M  x c e c T K O C T M  p a M  a B T O M o 6 n n s i

KaHflHflaTM TexH. HayK M. H. 3AKC, B. H. BEJ1QKYPOB
MbiTHLUHHCKHM MauiHHOCTpoHTe/ibHbiH 3aBOfl, 3aBOfl-BTy3 np n  Mo c k o b c k o m  aBTOaaBOfle h m . JlHxaKeBa

KO H C T P y K T H B H A H  cxeM a y3Jia npHM oyroabHOft paMbi H3
TOHKOCTeHHbix OTKpblTblX npO(J)HJieft, Ha3B3HHaH «MHTKHM y3 - 

JIOM», npH KOTOpOH CTepjKHH paM bl paÖOTaiOT B yCJIOBHHX HHCTOTO 
KpyqeHHH, a scecTKOCTb caM ofi paMbi n p n  KpyqeHHH b HecKOJibKo 
pa3 yMeHbiHHJiacb n o  cpaBHeHHio c  jKecTKocTbio p a M u  c  oöhhhoh 
KOHCTpyKiiHeH y3Jia, paccM O TpeH a b p a ö o T e  [ 1 ] .  M a jia n  »e cT K o cT b  
paMH »e jia T e jib H a  n p n  p a ö o T e  b ycjioBHHX BbiHyjKACHHHx A eijiop - 
MaiiHH, BCJieÄCTBne q e r o  yMeHbiuaeTCH ee nan p q jK eu H oe  coctoh- 
KHe. O flnaK o M ajian JKeCTKOCTb paMbi He B cera a  yaoB jieT B opneT  
KOHCTpyKUHIO aBTOMOÖHJIbHOH H ecyilieft CHCTeMbl B HejIOM, TaK KaK 
MoaieT npoH3oiiTH n ep erp y 3 K a  arperaTOB, ycTaHOBJieHHbix Ha p a - 
Me, hjih coeÄHHHTejibHbix 3JieMeHTOB, npHKpenJiHiomHx arperaT bi 
k paMe. IlosT O M y hcoöxoahmo  n p n  npoeKTHpoßaHHH hjih AOBoane 
paMU HMeTb B03M0JKH0CTb peryjIH pOBaTb ee JKeCTKOCTb.

PaccMOTpHM BJIHHHHe Ha JKeCTKOCTb npHM oyroabH oft paMbi n o -  
BopoTa npo<f>HJiH AByTaBpoBoft nonepeqHHbi oraocH TejibH o e e  n p o -  
aojibHoft och: n p H  BepTHKajibHo pacnojiOJKeHHbix noJiKax n o n e p e -  
sHHbi oöpa3yeTCH «m htkhh y 3 e ji» , K o ra a  M epa aenaaH aiiH H  n p o -  
ÄOJibHoft öajiKH Xa b y3Jie HMeeT 33BHCHM0CTb c M epoö a e n a a H a -  
Uhh KOHiieBoro ceqeHHH nonepeqHHbi [ 1 ] :

Xn =  —  l n -  (1)

IloBepHeM Ha HeKOTopbift yro ji a  npoifm ab nonepeqHHbi (p n c . 1 ) .  
IlpHMeM, h to  iieHTp npoijiHJiH K onu eB oro ceqeHHH jiejKHT Ha och  
CHMMeTpHH CTeHKH npOÄOJIbHOH ÖajiKH, H 9T0T IieHTp npHMeM 3a  
Haqajio jicb ob h u tob oh  ch ctcm h  K oopanH aT O x y z , npnueM o c b .z  
HanpaBHM BAo.ib paccMaTpHBaeMO.fi öaaKH.

JXjih  a s y x  6aH 3aeJ K am H X  T o n e n  n o a o K  K O H iieB oro  ceqeH H H  n o -  
nepeq H H bi m o jk h o  3 a n n c a T b  y c a o B n e  nepa 3pbiB H 0C T H  nepeM em eH H H  
S T o r o  ceqeH H H  h  c t b h k h  n p o a o a b H o f i  ö a a K H , B b ip a jK eH H oe  b p a ß e H - 
CTBe n p o a o jib H b ix  n ep eM em eH H ft T oq eK  ceqeH H H  n o n e p e q H H b i un h  
n o n e p e q H b ix  nepeM em eH H H  CTeHKH n p o a o a b H o f i  ö a a K H  w a [ 1 ] .

P h c . 1. Y 3 e a  paMbi c  noBepHyToft no- 
nepeqHHofl

O cy m e cT B H B  H e o ö x o a n M b ie  n p e o ö p a 3 0 B a H H H , a H a a o rn q H b ie  n p o -  
BeaeHH biM  b  p a ö o T e  [ 1 ] ,  c  yqeT O M  re o M e T p n q e cK H x  o c o ö e H H o c T e ii
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2 0 AßTOMOÖHJIbHasi npOMblUIJieHHOCTb Jft 4, 1972 r.

paccMaTpHBaeMoro y3Jia h npH ycjioBHH HeAetJjopMHpyeMOCTH k o h -  
Typa nonepenHHbi, nojiynHM 33BHCHM0CTb %a n %n b y3Jie:

Xn =  — COS 2a. (2)
npH a = 0  noaynHM 3aBHCHM0CTb ( 1 ) ,  a npn a = 9 0 °  — paßeH- 

ctbo Mep ÄenjiaHauHH JioHjKepoHa h nonepenHHu npn oöuhhoh 
KOHCTpyKTHBHOH cxeMe y3aa [2].

PaccMOTpHM ycjioBHe Hepa3pbiBHOCTH nepeMemeHHö Meamy 
CTeHKoö nonepenHHbi h ctchkoh aoHHiepona. 3anHmeM sto ycjio- 
BHe O.JIH npOH3BOJIbHOH TOHKH i CTeHKH nonepeHHHbl (pHC. 1)

vn (z) —  £n (*) x m =  — S*i (z) +  fni (z) rxi, (3)
rae v(z) — npoÄOJibHue nepeMemeHHa tohkh ceneHHH, cayina- 

meft HanajioM OTcneTa ceKTopnajibHoß KoopAHHaTu; 
|(z) — npoeKUHH nepeMemeHHa ueHTpa H3rn6a ceneHHa Ha 

OCb KOOpÄHHaT OxJ 
cp(2 ) — yroji noBopoTa paccMaTpHBaeMoro ceneHHH othoch- 

TejibHo ueHTpa H3rnöa; 
r — paccToaHHe no BepTHKajiH ot ueHTpa H3rn6a ceneHHH 

äo paccMaTpHBaeMou tohkh.
JUaa ueHTpa npo(J)HÄH (ronKa 0 )

vn =  — Sjio •
BcÄeÄCTBHe HeueiJiopMHpyeMOCTH KOHTypa nonepenHHbi 

£jil =  Sjio +  Sji zni> Vni =  9jio —  X a zni‘ — c o n s t . 

a H3 reoMeTpHnecKHx cooTHomeHHH

r m =  z iti tg  a h  zM =  x ni c o s  a .

3th 3aBHcuMocTH noÄCTaBHM b ypaBHeHHe (3), h nocae Heöoab- 
uihx npeo6pa30BaHHft noaynHM

£n =  ^  cos “  — ?J10 sln ® +  °.5xa x ai Sin 2a. (4)

IlocKOJibKy Bce naeHu sToro ypaBHeHHH, KpoMe nocaeuHero, no- 
ctohhhu uaa y3aa, a nocaeaHHH naeH — BeaunnHa nepeMeHHaa, 
3aBHcauiaa ot x Ui, to ycaoBHe Hepa3puBHocra mojkct coöaio- 
uaTbca ToabKo TorAa, KorÄa nocaeuHHfi naeH paBeH HyaiO.

3 to  ycaoBHe BbinoaHaeTca npn a =  0 häh a= 90°. Tauoe pacno- 
aomeHHe nonepenHHu y *e  öuao paccMOTpeHO b paöoTax [1 h 2]. 
3 to  ycaoBHe Taxace BbinoaHHeTCH npn Xa= 0> a coraacHO paßeH- 
CTBy (2) H npH Xn =  0.

B pe3yabTaTe npoBeaeHHoro aHaaH3a BuaBaeHo, hto npn yraax 
noBopoTa npo<J)Haa nonepenHHbi, OTaHHHux ot a = 0  h a = 9 0 ° ,  b 
y3ae npoucxoÄHT noaHoe 3anpeiueHHe aenaaHauHH KOHueBbix ce- 
neHHH nonepenHHbi h aoHacepoHa. noayneHHuft buboä cnpaBeaaHB 
ToabKo npn aßcoaioTHoft HeaecfiopMHpyeMocTH KOHTypa aoHJKepo- 
Ha h nonepenHHbi.

npn HeöoabuiHx 3HaneHHHx yraa a 3a cneT Mecraoö ueijiopMa- 
Uhh KOHTypa aoHacepoHa y3ea ocTaHeTca «MarcuM», »ecTKocTb 
paMbi npa KpyneHHH H3MeHHTCH HecymecTBeHHo. ToabKo b stom 
caynae b 30He Mecraux ueiJiopMauHH KOHTypa MoryT B03HHKHyTb 
3HanHTeabHHe HanpaaceHHa.

BoabuiHÜ noBopor npoiJiHaH 
nonepenHHu npHBeueT k 3aMeT- 
HOMy yBeaHneHHio JKecTKOCTH 
paMH, ho b stom caynae b 30He 
Mecraux AeifiopMauHH KOHTypa 
MOryT B03HHKHyTb BHCOKHe 3Ha- 
neHHH HanpHHceHHH, Korapue 
npHBeuyT k ycTaaocrauM pa3py- 
uieHHHM. riosTOMy k Bonpocy 
yBeanneHHa acecraocra paMu 
npn KpyneHHH 3a cneT noBopoTa 
npoijwaa nonepenHHu HyjKHO 
noÄXOÄHTb oneHb ocTopoamo. ü o  
MHeHmo aBTopoB, 3tot cnocoö 
M aao 3(J)i})eKTHBeH.

JXnn nOÄTBepacAeHHH npoße- 
AeiiHoro aHaaH3a H cnuiaH u Ha 
KpyneHHe neTbipe paMbi, y koto- 
pbix pa3MepH npoÄOÄbHbix h n o- 
nepenH ux öaaoK  OÄHtiaKOBbie. 
ü a  HHa nonepenHH cocTaB aaaa 
600 m m , a ÄaHHa ynacTKOB n p o- 
ÄoabH oß öaaKH M eatay ochmh n o 
nepenHH —  710 m m . Pa3M epu 
npoifm aa n p oa oa b H u x  ßaaoK  h 
npo<})HaH nonepenHH TaKace bo 
Bcex paM ax 6uaH OÄHiiaKOBbi-

P aM u oTaHnaancb ToabKo noao>KeiiHeM nonepenHH oTHocHTeabHo 
o c h  npouoabHbix ÖaaoK, t .  e. y r a o M  a  (p n c . 2).

R j w  p a M u  BapnaH Ta 1 —  a = 9 0 ° , B a p n a H T a  2  —  a = 0 ,  B apu- 
aHTa 3  —  a =  15° h  BapnaHTa 4  —  a = 4 5 ° .

n p oÄ oa b H M e öaaKH  HMean Z -o ö p a 3 H u ö  npoijiH ab pa3MepoM 
160X 60X 5 m m , a non epenH H u —  n -o ö p a 3 H b ift  pa3M epoM  100X 
X I 10X5 m m . Bce paM bi 3aKpynHBaaHCb m o m c h to m  M Kp =  
= 2 4 0 0  k F c m . I lp n  s t o m  H3MepnaHCb y r o a  3aKpynHBaHiin paMbi Ha

P hc. 2. BapnaHTU KOHCTpyKUHH sKcnepHMeHTaabHoß 
paMbi:

a —  K OH CTpyKTH BH aH  c x e M a ;  6 —  B a p H a H T b l y3J!O B  (u H ip p b l 
1— i  COOTBeTCTByiOT H O M ep aM  B a p n a H T O B )

ee AAHHe 1 4 2 0  mm , Hanpa>Keiinn b ceneHHHx np oÄ o abH oü  (/ — I  h 
I I I — I I I )  h nonepenH oü ( I I — I I )  ö a a o K  b pa floH e cp euH ero  y 3 a a  h 
M ecTHue H anpaKeHHH b CTeHKe npoÄO abiioft öaaKH  b cpeaneM  
y 3 a e  (to h k h  M  h L ) .

C eneH ne I I — I I  p a cn o a o sceH o  Ha paccTOHHHH 1 2 — 15 mm  ot  
CTeHKH npoaoabHOH  öaaKH , a  ceneHHH / — /  h  I I I — I I I  —  Ha pac- 
c to h h h h  10— 12 m m  o t  rpaHHU y 3 a a  (p u c . 2 ) .

Po3eTKH (to h k h  M  h 1L) ycTaH aBaH B aancb c  o ö e u x  ctop oh  
CTeHKH npouoAbHOH öaaKH  Ha paccTOHHHH npHMepHo 15 MM OT

3H
S
X0 .«
CQ

s
• X

S .S

S a -  
S  O.SSu BC. 
V
S s o

COOTHO-
rneiiHe

JKeCTKO-
cTefl

1 ’&S»
H O)<J O S
2  «  »  2  X IM ^K 3  ® ta 
w S  f o  °  

w C3 ^  
=  O.Q .S
5  i i s7 l « s £  
O B B O C I  
o. x  a-B-

HanpaxteHH»

±  °H3 
B K f f C M :*

r^aBiibie Hanpfl»eHHfl b  CTeHKe npOAOAbHOA 
6aaKH o ,; o24 b n r \ C M 2

b  n on epe- 
MHHe 

(TOHKa A )

b  n p o -  
AOAbHOft 

OaJiKe 
(TOqna B )

ToqKa M ToqKa L

1 2 5 ,3 1
6 4 ,9

— 3 6 0 ± 2 4 0 1 4 5 ± 1 4 0
o2 =  —  225; o3 =  —  795 oi =  640; oa =  210

0 ,4 5 Oj =  940; o2 =  360 o2 =  —  200; o3 =  -  540

2 4 ,8 6 —  =  5 ,2 4 ,2 2 — 1 5 ± 2 1 0 4 5 ± 1 0
oi =  25; o3 =  —  25 02 —  —  30; o3 =  — 100

C 2 Oj —  60 ; 02 —  40 oj =  70; o 2 = 0

3 5 ,0 5 —  = 5 , 0 4 ,2 2 — 3 0 ± 2 0 0 3 0 ± 1 0
oi =  25; o3 =  —  35 o j =  30 ; o3 =  —  95

C , oj =  50; o j =  5 o f =  90 ; o3 =  —  35

4 12,25 —  =  2 ,0 6
6 7 ,6

- 1 1 5 ± 1 8 0 9 0 ± 2 0
o2 =  —  20; o3 =  —  220 o2 =  —  215; o3 =  —  505

C , 0 ,1 5 oj =  195; o2 =  50 oj =  530; 0 2 =  200

5 ** 10 1,5 - ^ i -  = 0 , 2 5 104,2 1 0 0 ±2 8 0 1 0 0 ± 8 0 oi =  30 ; o3 =  —  260 os =  —  20 ; o8 =  -2 2 0
C5

*  3HaneHH9 t npHBeACHbi b SHaMenate^e.
* *  Kacate^bHbie HanpflTKeHHS t  b  nonepeqHHe paBHbi 180 k i Icm

HopMaflbHbte HanpflÄeHHÄ b toh k c K  ( p h c .  4) paBHbi —  7 6 5 ± 8 0  u ric M * .
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Kpan nojiKH hjih yrjia npoijiHJiH äo ueHTpa po3eTKH (6a3a TeH30- 
flaTUHKOB 10 mm).

Pe3yjibTaTbi H3MepeHHft npuBeueHU b Taöjraue (BapnaHTu 1— 4). 
CooTHouieHHe HcecTKocTeö paM onpeuejisuiocb no OTHomeHHio Ba- 
pnaHTa 1 (oSbiuHaa KOHCTpyKUHH y3Jia) k ocTajibHbiM BapnaHTaM. 
PacqeTHbie jkcctkocth paM BapnaHTOB 2 h 3  onpeuejinjincb npu 
ycjioBHH paöoTbi KaiKÄoro CTepjKHH Ha qncToe KpyqeHHe.

PacqeraaH JKecTKocTb paMH BapnaiiTa 1 onpeuejisuiacb npn yc- 
jiobhh paßeHCTBa Mep ÄenjiaHauHH b y3Jie (%np=%non), a pacqeT- 
Haa »ecTKOCTb paMH BapnaHTa 4  onpeÄejuuiacb npn ycjioBHH noji- 
hoto 3anpeiueiiHH ÄenjiananHH b y3Jiax (Xnp =  3Cnon =  0 ). 3th  Be- 
jiHqHHbi npeÄCTaßjieHbi b qncJiHTejie.

BcjieÄCTBne Mecraoft Äe^opMaunn ctchku npOÄOjibHoft öajiKH 
H3 CBOeft njIOCKOCTH HCeCTKOCTb y3Jia yMeHbUiaeTCH H B03HHKai0T 
flonoJiHHTejibHbie ÄenjiaHauHH KOHueBbix ceqeHHH erepjKHeft, cxoäh- 
uiHxca k y3Jiy. 3th  H3MeHeHHH, ciiHJKaioiuHe JKecTKocTb Bceft pa
Mbi, yqHTblBaiOTCa K03(j)<j)HUHeHT0M CBH3H i.

CpaBHHBaa pacqerabie 3HaqeHHa jkbctkocth paMH, noucquiaH- 
Hbie npn 3aÄ3HHOH BejiHqHHe KoscjupiiuHeHTa t no cjiopMyjiaM h 
ypaBHeHHHM paöoTbi [3], c SKcnepHMeiiTajibiiHMH 3iiaqennsiMH jKe- 
ctkocth, mojkho oiipeuejiKTb HeoöxoÄHMoe 3HaqeHHe i.

ÄJia ToqeK A h B  HanpaiKenna H3MepeHH b ceqeHHax I— I, 
11—11 h III— III. BpajiHCb cpeÄHHe 3HaqeHHa nanpajKeHHÖ Ha 
oöenx nojiKax npotpHJin h noK33aHHä ceqeiiHH I— I  h III— III. 
HopMaJibHbie nanpajKeiiHH b KajKÄoft Toqxe H3MepajiHCb KaK Ha 
HapyjKHOM, TaK h Ha BHyTpeHHeM BOJioKnax nojiKH, h no hhm 
onpeaejisumcb ÖHMOMeHTHbie HanpajKeHHH h HanpajKeHHH ot MecT- 
Horo H3ra6a nojioK ±  oH3.

3HaKH cpeÄHHX 3HaqeHHH HanpajKeHHH onpeuejinjiKCb 3HaKaMH 
HanpajKeHHH b ToqKax A  (ceqeHHe II— II)  h B  (ceqeuHe I—/) ,  
npHBeÄOHHblX Ha pnc. 2.

B TaöjiHue n p e Ä C T a B jie H u  c p e Ä H H e  3H aqeH H H  H 3 M e p e H H u x  H a - 
npa jKeHHÖ , n p H B e u e H iib ie  k  O Ä H O M y y r j i y  3 a K p y q H B a H H a  —  y r j i y  
3aK pyqH B aH H a p a M b i B a p n a H T a  1.

no äbhhhm p o 3 e T O K  b  T o q K a x  M  h  L  o n p e u e J ia jiH C b  r j ia B H b ie  
H anpa jK eH H H  Oj, <t2, Oa- H 3 M e p e H H a  o c y iu e c T B J ia j iH C b  c  oöohx cto- 
pOH CTeHKH.

B qncjiHTejie npHBeueHbi 3HaqeHHH rjiaBiibix HanpajKeHHH Ha 
BHyTpeHHeft CTopoHe CTeHKH, a b 3HaMenaTejie —  Ha HapyiKHoft 
CTopoHe. Bce Bejinquiibi HanpajKeHHft npHBeueHu k OÄHOMy yrjiy 
3aKpyqHBaHHH paM — paMbi BapnaHTa 1.

A n a jiH 3  u a H H u x  T a ß jiH U b i n o K a 3 b m a e T , hto n p n  n o B o p o T e  n p o -  
$hjih n o n e p e q H H u  y B e u H U H B a e T c a  jK e c T K o c T b  p a M , O AHO BpeM eH HO  
y B e jin q H B a e T c a  h H a n p a jK e H iio e  cocT O H H H e y 3 J ia ,  o c o ö e H i io  h3th6 
CTeHKH n p o Ä O Ä b H o ft  ß a jiK H . B c jie Ä C T B n e  3 T o ro  H 3 rn 6 a  p a c q e T H b ie  
xecTKOCTH p a M  B a p n a H T O B  4  h 1 b HecKO JibKO  p a 3  O TJinqaiO TC H  ot 
f le H C T B H T e jib iib ix , B e jin q H H a  K 0 3 t} i( } ) im H e H T a  CBH3H i 3 H a q H T e jib H 0  
MeHbrne eÄ H H H U bi. 3 a  c q e T  ö ö j ib in e r o  bjihhhhh H 3 T H 6 a  ctchrh Ä e ft-  
CTBHTenbHaa J K e cT K o cT b  p a M b i B a p n a H T a  4  M e H b rn e  JKeCTKOCTH 
p a M u  B a p n a H T a  1, n p n  stom H a n p a jK e H H H  b CTeHKe n p O Ä O jib H o ft  
öa jiK H  B a p n a H T a  4  3 i ia q H T e j ib i io  B b irn e , q e M  b  n o n e p e q H H e , t .  e. 
d e H K a  C T a jia  c a M b iM  H a n p H JK e H H b iM  M ecTO M  y 3 J ia .  I I o  c p a B H e H H io  
c B apnaH TO M  2 ( c a M a a  M a ra a H  p a M a )  M a K C H M a jib H b ie  H a n p a jK e H H H  
b CTeHKe n p o Ä O Ä b H o ft  S a jiK H  B a p n a H T a  4  y B e jin q H jiH C b  ö o j ie e  q eM  
b 5 p a 3 , a  J K e cT K o cT b  n p n  K p y q e H H H  y B e jw q H J ia c b  TOJibKO b 2,5 
p a3 a . C a e u o B a T e jib H o ,  T a K o ft  mctoä y B e jin q e H H a  jkcctkocth p a M  
MajI03(j)4)eKTHBeH.

Heßojibmoft noBopoT npoijiHJiH nonepeqHHbi (BapnaiiT 3) npaK- 
THqecKH He CKa3ajica hh Ha jkcctkocth paMH, hh Ha ee Hanpa- 
JKeHHOM coctohhhh-

B hji npeÄJiOJKeH Ä p yroft c n o c o ö  yBejiHqeHHa jkcctkocth  paM  npn  
KpyqeHHH, CBH3aHHuft c yBejinqeHHeM jk cctk o cth  TOJibKO n o n e p e -  
qHH nyTeM 3aK puTH a KOHTypa Ha onpeaejieiiH OM  yqacTK e n o n e p e - 
qHHH. B 30H e coeÄHHeHHa c npoaoJibHbiMH öajiKaM H n o n ep e q m ia  
0ÖH3aTejibH0 ÄOJiJKHa HMeTb oTKpHTbrä KOHTyp, a y3e ji —  exeM y  
«MHTKOro y3Jia».

nocKOJibKy npn KpyqeHHH paMH m ajioHanpajKeHHOH 30hoh oöhh- 
ho HBjiaeTca cpeaiiHH qacTb nonepeqHH, to  3aKpHTHft yqacTOK ue- 
jiecooöpa3Ho HMeTb b stoh 30He. 3aKpbiTbift yqacTOK MHoroKpaTHO 
n o B b im a e T  JKecTKocTb nonepeqHHbi, a  cjieÄOBaTejibHo, h B c e ft  pa
Mbi. Tanne yqacTKH mojkho C03ÄaTb bo Bcex nonepeqHHax hjih b
qacTH H3 HHX B 33BHCHM0CTH OT HCOÖXOÄHMOCTH yBejIHqeHHH JKe
CTKOCTH paMH. EcTecTBeHHO, hto b MecTe nepexofla otkphtoto 
yqacTKa nonepeqHHH k 3aKpbiT0My B03HHKHyT 3HaqHTejibHbie 6h- 
MOMeHTHne HanpajKeHHH, nosTOMy btot nepexoÄ ÄOJUKen ÖHTb 
njiaBHbiM, qTOöbi yMeHbniHTb KOHueHTpaunio HanpajKeHHH.

JKecTKocTb nonepeqHHH c 33kphthm yqacTKOM b cpeuHeft qa- 
cth (pnc. 3) mojkho npHÖJiHJKeHiio onpeÄejiHTb no c.qeayiom.eH

ijjopM yjie, cqH Taa, h t o  b  y3Jiax paM H  ö h m o m c h t  paBeH H yjuo, a Ha 
rpaHHue 3a K p u T o ro  yqacTK a M epa ÄenjiaHauHH paBHa H yjno:

c no n =  n n  m  , > (5)n
~  +

GJ,KP

2 13 

EJm ( i +  '

rue n 

l

ÄJiHHa 3aKpbiToro yqacTKa c m om chtom  HHepunn npn 
KpyqeHHH / Kp;
ÄJiHHa OTKpHTOro yqacTK a c ceKTopajibHHM  m om chtom  
HHepUHHJ

d, e, g  —  Kos^i^HUHeHTbi, 3aBHcam,He o t  Bejinquiibi H3rnÖHO-Kpy- 
THÄbHoft xapaKTepHCTHKH OTKpHTOro yqacTK a k [2 ], 

IlocKOJibKy ÄJiHHa OTKpHTOro yqacTK a n o jiyq a eT ca  o ö h h h o  He- 
ÖOÄblHOH, TO BejinqHHa A sgO .Ö .

J k  f> J e.

4 -

Phc. 3. PacqeTHaa cxeMa nonepeqHHH c 
33KpHTHM yqaCTKOM

Torua (JiopMyay (5) m ohcho  ynpocTHTb:
1

Cnon — n 2 P

G Ä P +  3 £ / «>

(6)

FIpHBeÄeHHHH MOMeHT HHepunn Bceft nonepeqHHbi npn Kpyqe
HHH

L
(7)•Aip — n l3

JKP +  3 ,7 5 /m

rue L — 21-\-n —  ÄJiHHa nonepeqHHH.
ÄJia H3yqeHHa paccMOTpeHHoro Bonpoca cpeÄHioio qacTb Bcex 

nonepeqHH paMbi BapnaHTa 2  33kphjih naacTHHKaMH, npeBparaB 
OÄHy TpeTb äJih hh nonepeqHHH b 3aKpuTbiä yqacTOK (pnc. 4 ). 
HoBaa paMa (ßapnaHT 5) Tanace 3aKpyqHBaaacb KpyTaiUHM m o-  
MeHTOM AfKp= 2 4 0 0  KfcM. }KecTKOCTb paMH h ee HanpajKeHHoe

P hc. 4. KoHCTpyKTHBHaa cxeM a nonepeqHHbi 
3KcnepHMeHTajibH0H paM H  c  3aKpbiTbiM y q a cT 

KOM (ßap naH T  5)

cocTOHHHe o k o jio  cpeÄH ero y3Jia (aH ajiornqH O  npeÄbiÄyiUHM pa- 
MaM) h b MecTe n e p e x o Ä a  k 33K pH T 0M y yqacT K y (p n c . 4, Toq- 
na K )  npHBeÄSHH b TaöjiH ue.

ÄOnOJIHHTejIbHO H3MepHJIHCb C nOMOIUblO p03eTKH TeH30Ä3TqH- 
k o b  KacaTejibHbie HanpajKeHHH % b  3 3 k p h to m  yqacTK e. H a n p a jK e -  
HHH B CTeHKe npOÄOJIbHOH ÖajiKH (TOHKH M  H L) H3MepHJIHCb 
TOÄbKO Ha BHyTpeHHeft CTopoHe. CeqeHHe n o  ToqKe K  naxoÄH.Tocb  
Ha paccTOHHHH 20 m m  o t  K pan 3aMHKaK)iueft njiacTHHbi. 3HaqeHHH  
HanpnjKeHHft, npeÄCTaBJieHiibie b  Ta öjin u e, npHBeÄeHH k  y r jiy  3 a -  
KpyqHBaHHH paMbi BapnaHTa 1 . JKecTKocTb nonepeqH H  paccqH TH - 
B a.iacb  no  (JiopMyjie (6) np n  n = 200 m m , a JKecTKocTb npoÄOJib- 
HHX Ö3Ä0K npHHHMajiaCb paBHOft JKeCTKOCTH npH HHCTOM K py
qeHHH.

^CecTK O C Tb H O B oii paM H  0 K a 3 a .q a c b  b 4  pa3a ö o Ä b in e ,  qeM  JKe- 
CTKOCTb p a M H  B a p n a H T a  1, h b 21 p a 3 , qeM  p a M b i B a p n a H T a  2,
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H a H 6 o jib im ie  H an p a jK eH H a b o 3 h h k ä h  b  n o n e p e q H H e  o k o ä o  3 a -  
K p u T o r o  y q a c T K a  (T o q K a  K ) .  P a fto H  y3Jia  M eH ee H anpajK eH H bift, 
qeM  b  p a M e  B a p n a H T a  1, H ecM O T pa Ha ß o Ä b in y io  JKeCTKOCTb h o b o h  
paM bi.

TaKHM  o ö p a 3 0 M , B B eueH H e b  cp e Ä H io io  q a c T b  n o n e p e q H H  paM bi 
c  « m h t k h m h »  y3JiaM H 3 a K p u T o r o  y q a c T K a  n o3B o:iH Ä O  b  H ecK on b K o  
p a 3  yB ejiH qH T b ee JKeCTKOCTb. T lp n  s t o m  n o n e p e q H a a  h n p o Ä O Ä b - 
H aa öa jiK H  b  p a fto H e  y3J ia  ocT a .iH C b  otH O C H T ejibH o M a jio  H a n p a -  
JKeHHHMH.

r io ß b ic H T b  JKeCTKOCTb c p e Ä H e ft q acT H  n o n e p e q H H  n p n  K pyqeH H H  
MOJKHO He TOÄbKO C 03Ä aH H eM  3aKpW TO TO  y q a C T K a , HO H Ä p yrH M H  
BH ÄaM H  npoT H BO K pyTH JibH bix CBH 3efi, H a n p n M e p , npeÄÄOJKeHHbiM H  
b  p a ö o T a x  [4 h  5].
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M e T O A M K a  p a c n e T a  K p e c T O o 6 p a 3 H O M  c i ^ e n i c H  a B T o n o e 3 f l a  

n p M  K p H B O H M H e M H O M  A B M ) K e H M M

B. M. riPHXOflbKO
K p e M e H H y r c H H fi a B T o a a B O fl

B OTIPOCy pacqeTa KpecTOoßpa3iioft cnenKH h BnncbiBaeMOCTH 
aBTOnoe3ÄOB npn KpHBOÄHHeftHOM ÄBHJKeHHH nOCBHUieH pHÄ 

pa60T [1—3],
Hanßojiee noÄHbiM b HacToamee BpeMa CÄeuyeT npH3HaTb Me- 

toä  pacqeTa, npeÄÄOJKeHBuft B. ü . TlaxHO [2], cnpaBeÄÄHBuft, 
OÄHaKO, äjih c/iyqaa, KorÄa och uiKBopua Äbinuia h ßajiaucHpHoft 
TejiejKKH coßnaÄaioT.

npn npoeKTHpoßaHHH nepcneKTHBHoro ÄÄHHHoßa3Horo aBTono- 
e3Äa Ha KpeMeHqyrcKOM 3BT03aB0ÄC 6u ä h  bubcächm  ypaBHeHHH, 
no3BOÄHH3UiHe paccqHTbiBaTb KpecToo6pa3Hbie cnenKH c äkjöum 
B3aHMHHM pacnoÄOJKeHHeM 3BeHbeB. TaKan cuemca äoäjkhb oßec- 
neqHTb onpeue-ieHHOCTb TpaeKTopHH ÄBHJKeHHH pocnycKa, hto ä o - 
CTnraeTca nocToaHHHM HaTajKeHneM ynpaBÄHiomux TpocoB. Ilpn  
ÄBHJKeHHH aBTonoe3Äa no npaMofi CMemeHHe b njiaHe npoÄOÄbHux 
oceft THraqa h npnuena äoäjkho oTcyTCTBOBaTb, t . e. A7?=0 npn 
7 ? 2 = /? 3 = ° ° .  Bo BpeMH ÄBHJKeHHH Ha noBopoTe CMeuieHne TpaeK- 
Topnft cepeÄHH oceft ßanaHcnpHbix TeaejKeK npniiena h Taraqa 
ÄOÄJKHO ßblTb MHHHMaÄbHbIM H nOÄOJKHTeÄbHHM, T. e. TpaeKTO- 
pHH ÄBHJKeHHH npHUena HeoßxOÄHMO OTKÄOHHTbCH no OTHOUieHHIO 
k  TpaeKTopHH ÄBHJKeHHH ßanaHcnpHoft TenejKKH Taraqa bo BHeiu- 
hhdk) CTOpOHy. CMemeHHe npoÄOJibHoft och TejiejKKH npnuena npn 
stom He äoäjkho npeBHiuaTb BeÄHqHHy CMemeHHH cepeÄHHW ne- 
peÄiieft och Taraqa.

PaccMOTpHM KHHeMaTHKy ycTaHOBHBmeroca KpyroBoro äbhjkc- 
hhh aBionoe3Äa npn cjieÄyiomHx ÄonymeHnax:

1. BoKOBoft yBOÄ h npocKajib3bmaHHe SÄacTHqHbix mHH He yqn- 
TMBaeTCH B CBa3H C HeßOÄbHIHMH CKOpOCTHMH Ha nOBOpOTe.

2. MmoBeHHuft ueHTp noßopoTa aBTonoe3Äa jiejKHT b ToqKe 
nepeceqeHHa nonepeqHbix oceft ßaÄaHcnpHbix TeueJKeK Taraqa h 
npnuena.

3 . fljiH H a TpocoiB K pecT oo6pa3H oft cuenKH nocTOHHHa.
4. Ba3a KpecTooßpa3Hoft cnenKH L mojkct MeHHTbca b H3BecT- 

Hbix npeÄejiax.
5. 3a3opu b mapHHpax KpenaeHHa a nuiaa  h TpocoB OTcyT- 

CTByKJT.
IlIapHHpHoe coeÄHHeHne Taraqa c ähiuäom npnuena pacnoÄO- 

KeHO Ha paccTOHHHH c ot cepeÄHHu ßaÄaHcnpHoft TejiejKKH. Tlpn- 
MeM c noÄOJKHTeabHbiM, ecÄH mapHHp h3xoähtch 3a ßaÄaHCHpHoft 
TejiejKKoft, h OTpHuaTejibHUM — ecÄH CMeineH BnepeÄ no OTHorne- 
HHIO K OCH ÖajiaHCHpa (pnc. 1).

PaccTOHHHe MejKuy toukhmh KpenjieHHH thtobux TpocoB Kpe- 
CToo6pa3Hoft cnenKH DF  oöo3HaqHM b\ h H330BeM mHpHHoft th - 
roBoft öaÄKH Taraqa. CMemeHHe h THroBoft ßaÄKH Taraqa noÄOJKH- 
TeÄbHO, eCÄH ßaÄKa h3xoähtch 3a mapHHpoM aBTOMoßHÄH h Äbirn- 
.qa, h OTpmiaTejibHo — ecjiH BnepeÄH Hero.

P a ccT O H H H e d  Ha n p m ie n e  ot iukbophh Ä b im jia  äo n o n e p e q H o ft  
och ß a ^ a H c n p H o ft  TejiejK KH  nonoH TH TeabH O , ecÄ H  n iK B op eH b  p a c -  
n o jioJ K eH  3 a  o c b i o  TejiejK K H , h O T p n n a T eÄ b H o  —  e c a n  n e p e Ä  Heft. 
C M em eH H e f  T a ro B o ft  ßajiK H  m npH H oft 62 n oÄ O *H T e jib H O , ec jiH  OHa 
p a cn oÄ O J K eH a  c n e p e Ä H  n o  oT H om eH H io k n o n e p e q H o ft  och ß a ^ a H - 
C H pH oft TeÄejK KH  n p n u e n a ,  h o T p n n a T e Ä b H o  —  e c j i n  c 3 aÄH.

H 3 pnc. 1 c yqeTO M  CÄejiaHHbix ÄonymeHHft m o jk h o  BbiBecTH 
ypaBHeHne ä jih  onpene^eHHa CMemeHHH TpaeKTopHH npnuena- 
pocnycKa

I R  =  R 3 - R 2 , (1)

A R  =  —^ —  [a (cos ß —  cos f) +  (c +  h —  / )  (1 —  cos a)], (2)
sin a

rue
a =  V (L 0 —  h —  d — f f  +  0 ,25  (bx +  b2f  —  

—  0,25  (6t cos ß +  b2 COS7)2 . (3)
IlocKo.TbKy H3 ypaBHeH H H  ( 2 )  H enocpeÄ C T B eH H O  He cn eÄ y eT , 

npn KaKHX 3H aqeH H ax n a p a M eT p O B  KpecTOoßpa3Hoft cuenKH cMe-

P h c .  1. CxeMa p a c q e T a  KpecTooßpa3Hoft 
cu en K H  a B T o n o e 3 Ä a  ä ä h  c a y q a a  A / ? # 0 ,

AL =^0 h c ,  h, d, f  ßoÄbine HyÄH

m eH H e AR  O TcyTC TB yeT, H e o ß x o Ä H M o  H a ftra  3 3 b h c h m o c t h  MejKÄy 
n a p a M eT p a M H  K p e c T o o ß p a 3 H o ft  cu en K H

Tf =  a  —  ß. (4)

H3 TpeyroÄbHHKa D EM  (pnc. 1) HMeeM
0 ,5  bi sin  ß =  0 ,5  b2 sin  y ,

noA CTaBH B yp a B H eH n e  ( 4 )  b  B b ipa jK eH H e ( 5 ) ,  n on y a H M

b2 s in  a

(5)

t g ß  = (6)
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üp H  npHM0JIHH6HH0M ÄBHJKeHHH 6 a 3 a  K peCT006pa3H 0H  cuenKH

BO BpeMH nOBOpOTa

L  =
1

cosx

Vroji noB opoTa a u u iu a

a  sin ß

[h  +  a cos ß +  ( /  +  d) cos a ].

t g x  =
■ ( /  +  rf)sln a

h +  a  cos ß +  ( /  +  d) cos a

(7)

(8)

(9)

06o3H aqH B  pacqeTHbin paÄH yc noB op oT a THraqa h  n p n u e n a  c o -  
OTBeTCTBeHHO R2P H R3p, npH KOTOpUX CMdUeHHe TpaeKTopHH  
npnuena paBHo A R P, H3MeHeHHe 6a3bi KpecTOo6pa3H ofl cuenKH  
AL=0 h  paccTOHHHe M ejKAy th to b u m h  6 auKaMH 3 b to m o 6 h ä h  h 
npnuena paBHo a p, h u xo äh m  H3 ypaBHeHHH ( 3 )  ninpHHy b i t h t o -  
b o h  6 auKH THraqa c yqeTOM, h t o  a = a p :

* i  =

2 2 
0 p  —  a-o

ru e

f l p  =  ( 7 ? 3 p  s i n  a

0 ,5  b2(l  —  cos o)

' c —  h — /  cos a)2 -|- (7?2p —  7?3p <

(1 0 )

cos a — /s i n  a )2 .

(1 1 )

Yroji noBopoTa 6a;iaHcnpHbix Te.ie>KeK THraqa h  npnuena

a =  a r c t g  ■ +  arccos
3p

' V  (R )(*23p rf2)
- a r c t g

R.
(12)

3p

TaK KaK b  y p a B H e H n e  (10) b x o ä h t  CM em eH H e t h t o b o h  6 aAKH 
TH rana h b  c k p m t o m  BHÄe q e p e 3  ypaBHeH H H  (7) h  (11), K o r o p o e  
T a K * e  HBjineTCH HeH3BecTHOH BeuHqHHOH, t o  HaHÄeM  B T o p o e  y p a ß -  
H enne ä .th  on peÄ eA eH H H  b i .  O n p eA eA H M  y r o u  ß  q e p e 3 R2p h  R 3 p :

R 2p —  R 30  c o s  a  —  / s i n  a
tg  ß = -------------------------------------------------------------- . (1 3 )

R 2p s i n  a  —  c  —  h  —  /  c o s  a

ripnpaBHHBaH npaBbie qacTH ypaBHeHHH (7) h  (14) h  pernan  
h x  oTHOCHTejibHO b\, noAyqHM

(14)

h =
A B  — C D  
E D  +  A F

(15)

rxe A  — b% (1 —  cos a);

B  =  R;3p - R 2p c o s  a —  c sin a;

C  =  4(c cos a —  d —  R 2p sin a +  L0) ( f +  d);

D  =  R 2p —  7?3p cos a — /s i n  a;

4 [c +  L0 —  /?3p sin a —  / ( I  —  cos a) —  d\, F  = s in  a.

3aAaB aH C b paunycaM H  n oB op oT a THraqa R2p h  np n u e n a  R3p, 
uinpHHOH t h t o b o h  öauKH b2, ee pacnoAOjKeHHeM f  h  noAOJKeHHeM 
uiKBopHH A u n iu a  Ha p o c n y c x e  d, no 3aÄaHHHM napaM eTpaM  aB - 
Tonoe3Ä a c h  La m o jk h o  onpeaeuH Tb, H cnonb3yH  (jjopM yuy ( 1 2 ) ,  
y ro u  a , no  (ßopM yue (1 5 )  —  CMemeHHe h h  no (jjopM yue (1 4 )  —  
um pHH y b\ t h t o b o h  öajiKH THraqa.

MeTOÄHKa onpeueneHUH CMemeHHÜ AR TpaeKTopHH n p n u en a  
npn npoM ejKyToqH bix 3HaqeHHHX y ru a  a  no B op oT a npoAOAbHoft 
o c h  np n u e n a  3aKÄioqaeTCH b  t o m ,  h t o ,  3aÄaBaHCb 3HaqeHneM a , 
onpeÄeuH ioT H3 BbipajKeHHH (6 )  h  ( 4 )  y r u u  ß  h  y .  IloacTaBÄHH  
no cueaH u e b  BbipajKeHHH ( 3 )  h  (2), on peueuneM  a h  AR.

B COOTBeTCTBHH C npeAAOJKeHHOH MeTOÄHKOH 6bIÄH paCCHHTaHH 
n a paM eT pu  K pecT oo6pa3H oft cuenKH h n ocT p oeH u  KpHBue. A H a -

/}R MM

R 3p —  R 2p cos a —  (c +  h) sin a 
l  b [ — b2 .

R 2p —  7? 3p COS a —  / s i n  a

Pernan ypaBHeHHH (11) h  (15) c yqeTOM BbipajKeHHH (8) h 
(12), npoH3BOÄH npeoöpa30B aH H H , nouyqHM  (ßop M yuy ä ä h  o n p e -  
AeaeHHH cMeiueHHH t h t o b o h  öaAKH THraqa

P h c .  2. BÄHHHHe H3MeHeHHH ä ä h h u  ä h u i -  
Äa L o  h  b i  Ha CMemeHHe K ouen npH uena  
OTHocHTeabHo THraqa AR npH pa3AHqHbix 

na p a M eT p ax :
I, 2, 3, 4 —  h =  243 m m , —  1470 m m , b2 =  
=  2000 m m , c  =  1525 m m , d  =* — 150 m m , f  =  
=  100 m m ; 5, 6, 7 — h r=* 256 m m , bi =  1340 m m , 
62 =  2000 m m , c  —  1525 m m , d  =  — 150 m m , f  =  
=  100 MM  (HJIH K pH BLIX 1 H 7 — £=10150 M M , ÄJIH 
2  h  6 —  L =  9150 3131, h j i h  3 h  5 —  L  =  8150 m m , 

HJIH 4 — L —  7150 m m )

JIH3 KpHBblX, H30ÖpajKeHHbIX Ha pHC. 2, nOKa3MBaeT, HTO, nOCKOÄb- 
Ky paccTOHHHe M ejKÄy TeÄejKKaMH THraqa h n p n u e n a  MeHneTCH b 
n p e Ä e u a x  o t  9 ä o  12 m , 3 a  npoeKTHbift BapnaHT CÄeuyeT npHHHTb 
pacqeTHbie napaM eTpbi h  h  b it cooTBeTCTByioiuHe HaHÖOÄbiueH 6a- 
3e —  12 m . TorÄa CMemeHHe AR ö y u e T  noÄOJKHTejibHMM h  m H - 
pnHa raÖapH THoro K opH Äopa npn n oB op oT e onpeÄeÄHTCH T p aex- 
TopneH ÄBHJKeHHH THraqa.

TIpeÄÄOJKeHHaH MeTOÄHKa n p oß ep eH a  SKcnepnMeHTOM Ha M acm -  
Ta6HOM M axeTe h noÄTBepÄH ua npaBHÄbHOCTb CÄeÄaHHUX u o n y -  
meHHÜ. Pe3yÄbTaTbi pacqeT a HcnoÄb30BaHbi npn npoeKTHpoßaHHH  
ceMeftcTBa nepcneKTHBHbix ä ä h h h o 6 3 3 h h x  aBTonoe3ÄOB K peM eH - 
qyrcK o ro  aBT03aBOAa.
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C t c h a  f l u «  3 K c n e p M M e H T a n b H o r o  M c c n e f l O B C i H M f l  p y n e ß o r o  n p M B O A a

f l - p  re x H . H ayK  B. A . HJ1APHOHOB, 14. n. MEPfl>KÄHOBA, f l .  3 .  flAHEB
M o C K O B C K H M  a B TO M o O M JIb H O -flO p O W H b lH  H H C T H T y T ,  H a y H H O -H C C /ie flO B a Te / lb C K H H  H n p o e K T H O -K O H C T p y  K TO p C K M H  

M H C T M r y T  n o  a n e K T p o -  h  M O T O K a p a M  (H a p o f lH a n  P e c n y C i iH K a  B o / ir a p n n )

B H A y M H O -H C C J IE Ä O B A T E J lb C K O M  h npoeKTHO-KOHcrpyK- 
TopcKOM HHCTHTyTe n o ameKTpo- h MOTOKapaM pa3BepHyTU 

paöoTbi n o  HccjieÄOBaHHio h nepcneKTHBHOMy npoeKtapoßaHHio 
aBTonorpy3HHKOB. PaccMOTpHM pe3y.ibTaTbi sKcnepHMeHTaabHbix 
H c n b iT a H H H  p y j ie ß o r o  n p H B o a a .

y  n o p o iK H e r o  n o rp y 3 H H K a  n e H T p  th s k c c th  p a c n o jio jK e H  B b irn e  
o n o p H o f i  n jio cK O C T H  h  ö a H J K e  k  y n p a B a a e M O M y  M O C Ty. y  H a r p y -  
a c e H H o ro  n o r p y 3 H H K a  b T p a H c n o p T H O M  n o a o x e H H H  u e n ip  t h jk c c th  
p a c n o a o jK e H  a a a b in e  o t  y n p a a j iH e M o r o  M OCTa. B n a r o a a p n  sto m  y 
CHJibHO M eHHeTCH 3 H a q e H H e  B e p T H K a Ä b H b ix  p e a K U H H  a o p o r n ,  a e f l -  
C T B y ro n iH x  H a  K O Jie ca  y n p a B a n e M o r o  h B e a y m e ro  m o c to b .

BeaHHHHa BepTHKaabHbix peaKUHH b nopo>KHeM h HarpyaceHHOM  
COCTOHHHH nOrpy3HHKa H3MeHHeTCH. y  aBTOMOÖHaeH STO COOTHO- 
rneHHe co c T a ß a a e T  1 ,5 — 2 . r ie p e rp y 3 K a  ynpaB JiaeM oro M ocra  3 a -  
TpyaHHeT y n paB aeH u e norpy3UHKOM, n p e a B a ß a a e T  noBbiuieHHbie 
TpeÖOBäHHH K npOHHOCTH H HauejKHOCTH pyaeBOTO npHBOaa. y  
B cex norpy3HHKOB (u p oM e cneuuaabH hix) ynpaßaneM biM  HBaaeTCH 
3BUHHH MOCT, HTO yCÄOHCHHeT npOeKTHpOBBHHe H KOMnOHOBKy p y -  
a e ß o r o  n p H B oaa BcneacTßH e ö o a b iu o r o  paccTOHHHH o t  MecTa b o -  
ÄH Teaa a o  y n p a B n a e M o r o  M ocTa. üpocTpaHCTBO M e w a y  hhm h 3 a -  
h h t o  upyrHM H arperaT aM H , nosTO M y n p o a o a b H a a  p y a e ß a a  Tara  
o ipop M aaeT ca b BHae npocTpancTB eH H oro M exaHH3Ma, p a c n o a o -  
jKeHHoro b a u y x  naocKOCTax.

T p eöoB aH H e b h c o k o h  M aHeßpeHHocTH, n p e a n a ß a a e M o e  k  aBTO- 
norpy3HHKaM , aHKTyeT h m  T a K * e  HeoöxoaHMOCTb aBHraTbca c m h -

HHMaabHHMH paanycaM H no- 
BopoTa (MeHee 1 m ). J laa  Bbi- 
noaHeHHa SToro ycaoBHa yr- 
abi noB opoTa ynpaBaaeMbix 
K oaec aoaiKHbi cocTaßaaTb 
85° n o  cpaBHeHHio c  30— 35° 
y aBTOMOÖHaa.

C xeM a p y a e ß o r o  npH B oaa 
norpy3H H Ka npH BeaeH a Ha 
p n c . 1. O h  c o c t o h t  H3 aBTo- 
MOÖHabHoro p y a e ß o r o  K oa e - 
c a ,  p y a e ß o r o  MexaHH3Ma 1, 
npoM eacyTOH H oro np ocT paH - 
CTBeHHoro MexaHH3Ma 2  h p y -  
a e B o ö  TpaneuHH 3 ,  B binoa - 
HeHHOH B BHae UieCTH3BeHHO- 
r o  pwuaH iH O-iuapH H pH oro Me- 
X3HH3Ma.

B T e o p H H  aB TO M O Ö H aa H 3- 
B e cT H b i M e T o a a  p a c q e T a  p y -  
a e ß o r o  n p H B o a a  b B H a e  H e - 
p a 3 p e 3 H o ro  q e T u p e x 3 B e H H o -  
r o  M e x a H H 3 M a  [1  h 2 ] .  T p a -  
n e u n a  c a o jK H o f t  K O H ( j)H ry p a -  
u h h , n o a o Ö H a a  y c T a H a B a H B a e -  
M o ft  H a  n o r p y 3 q H K a x ,  H e h c -  
c a e a o ß a a a c b .

■ K H H e M a T H q e c K H ii a H a a H 3  T p a n e u H H  n o x a s a a ,  h t o  e e  p aÖ O T a  o n u -  
C H B a e T c a  c a o a c H b iM H  y p a B H e H u a M H , H e n o c p e a c T B e H H o e  H c n o a b 3 0 -  
B a H H e  K O T o p u x  a a a  B u ö o p a  o n T H M a a b H w x  p a 3 M e p o B  3B eH beB  3 a - 
TpyaH eH o.

Ä a a  sKcnepHM eHTaabHoro nccaeaoB aH H a p y a e ß o r o  yn paßaeH H a  
norpy3qHKOB h ä p y r n x  K oaecH bix TpaH cnopTH H X cpeacTB  Ö u a  
cnpoeK TH poßaH  h  nocTpoeH  cTeHa c o  caeayiom H M H  aaHHbiMH:

rpyaonoaieMHOCTb a m ...............................................................................................~ 2
PaccToa'HHe Meatay noBopoTHUMH ahckhmh b mm :

MHHHMajIbHOB............................................................................ 455
MaKCHuaJibHoe.......................................................................... 2000

UeHa aeaeHHa aiKaau b  i p a d ..................................................................................................0,25

3 a  K p H T e p H H  « a q e c T B a  " p y a e ß o r o  n p H B o a a  n p H H a T a  3aBHCHM OCTb 
M e iu a y  y r a a M H  n o B o p o T a  B H y T p e H H e ro  a  h  B H e u iH e ro  ß  ( n o  o t -  
H o m e H H io  k  u e H T p y  n o B o p o T a )  y n p a B a a e M b ix  K o a e c

- » H

i ---------
---------

{ ---------

P h c . 1. C x e M a  p y a e ß o r o  n p H B o a a  
n o rp y 3 q H K a

O ö iu h ä  BHa CTeHaa n o u asaH  Ha pn c. 2 . B KOMnaeKT o ö o p y a o ß a -  
hhh B xo aa T : CTaHHHa 1 ,  a ß e  noBopoTHbie n aoiu aaK H  2 ,  t o k o b h -  
npaM H Teau 3  h 4 ,  o c u n a a o c K o n  5  h öaoK  noTeHUHOMeTpoß c  Taxo- 
reHepaTopoM 6 .  Ha noBopoTHbie naoiu aaK H  an aM erpoM  400 m m  
ycTaHaBaHBaioTca ynpaßaaeMue Koaeca n c c a e a y e M o ro  3 b to m o ö h -  
a a .

ß =  ß(a).

P h c . 2 . O ö iu h h  b h u  C T e n a a

K a n a a n  noßopoT H aa n a o m a a x a  (p n c . 3) c o c t o h t  H3 au cK a / ,  
KOTopbiH coeaHHeH c  TeH30Ban0M  2  c  HaKaeeHHbiMH Ha e r o  uh- 
aH H apnqecK yio noßepxHOCTb npoBoaoqH H M H  auTUHKaMH a a a  H3- 
MepeHua MOMeHTa saeK TpH qecK oro T opM 03a 3 ,  k o t o p u h  npHKpen- 
neH k HHJKneMy (paaH uy TeH 30Baaa öoaTaM H . HenoaBH>KHbie a n c-  
k h  saeKTpoM arHHTHoro TopM 03a coeaHHeHbi c KpbiuiKOH 4  np n  no- 
m oiuh HHiKHeft qacTH K opn yca  an cK a .

n o a  ancKOM 1 npiucpenaeHbi TaKJKe UHanHapHqecKHe k o p o ö k h  5 
h 6 ,  Me*ay k o to p u m h  ycTaHOBaeHu noauiHnHHKH KaqeHHa 7 . K  
BepxHefl KopoÖKe 6  npHBapeHu no aße Hecymnx öaaK H  8 .  K hhhc- 
Heft ßaane npHBapeHH no aße Hecymne o c h  c  KoaecaMH 9. Kax- 
aoe Koaeco npeacTaßaaeT coöoü noauiunHuK KaqeHHa c ycTpoii- 
ctb o m  aaa peryanpoßaHHa 3a3opa h noaaqn cm h3kh. Bca STa ch- 
CTeMa cocTaßaaeT BepxHioio naocKOCTb npoaoabHO (no OTHorne- 
hhk) k  npoaoabHOH o c h  HcnßiTyeMOH MauiHHbi) aßHJKymeiica «a- 
peTKH. OnopHUMH noßepxHocTHMH Koaec 9  cayiuaT aße öaaKH ko- 
puTHoro npotjinaa 1 0 ,  k  
KaiKaOH H3 KOTopux npH- 
BapeHbi n o  aße o ch  c  k o -  
aecaMH, TaKoro me rana,
KaK K o a e co  9 ,  h t o  aaeT  
ßO3MO>KH0CTb nonepeqH O  
CMeiuaTb hh jkhioio  K apeT- 
Ky.

IloCKOabKy KalKablH 
ancK MO*eT noBopaqn- 
BaTbca BOKpyr BepTHKaab- 
h o ü  o c h , bc h  CHCTeMa HMe
eT Tpn CTeneHH cBoöoau.
Ha uHaHHapnqecKOH n o -  
BepxHOCTH a n cK a 1  Ha- 
necena rpaayH poB aH H aa

1 2  3  7  8

„ X A ^ . A A , . )

i i -•

g j i| i ^ X

n
10 9 9  5  6

P h c . 3 . C x e M a  n o B o p O T H o f l n a o m a a -  

KH
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rnxajia äjih o T c q e ia  yivioB oro nepeMemeHHH ynpaBJiHeMMx KOJiec 
norpy3qHxa.

B xaqecTBe o 6 te K T a  CTeHflOBHX H cnm aH H H  <5hji H36paH ce p a fi- 
ho BHnycKaeMuft aBTOnorpy3qHK moäcjih B B  2 7 3 3  c ochobhhmh
TeXHHHeCKHMH ÄaHHbIMH:

rpyaonoaieM H O C T b a m ......................................................................................................... 3 ,2
Ea3a B M M ....................................................................................................................................1670
KoJiea y n pa B a aeM u x  Koaec b  m m ................................................................................. 707
C K o p o c T b  HBHHteHHa B KM /H ................................................................................................20
MaKCHMaJibHbift y r o a  a  nOBOpOTa BHyTpeHHero (n o  OTHOUieHHio K 

u e n rp y  n oB op oT a ) y n p a B a a e u o r o  K oaeca  b  z p a d ........................................... 83

PicnbiTäHHHM npeÄiuecTBOBajiH npeflBapHTejibHbie paßoTbi c 
uejibio HajiaÄKH cTenaa h yToqHeHHH mbtoähkh  o 6p a6oT X H  M a T e -'  
pnajiOB.

HcnbiTyeMHH norpy30H K  ABH rajicn k CTeHny coCctbchhum  x o - 
äom, 3aTeM c noM om bio n p y r o r o  norpy30H K a ynpaBAHeMbift moct 
noÄHHMajiH Ha B u c o iy  5 0 — 1 0 0  m m  h MenneiiHO on ycxajiH  y n p aB - 
jiaeMbie x o a e c a  Ha ähcxh . y n p aB jin e M H e KOJieca ycTaHaBAHBajiH b 
HenTpajibHOM nojioiKeHHH h (jiHKCHpoBa.iH uiKajihi Ha HyjieBbix n e -  
aeHHHx. O nep aT op -B oaH T ejib  noBopaqH Baji MefljieHHO pyjieB oe x o -  
jieco. BTopofl o n e p a T o p , naxoflHiiiHHCsi y  CTeHfla, H3MepHji y r o a  
noBopoTa BHemHero KOJieca, (ßnxcHpyH e r o  n o  noxa3aHHHM noBO- 
poTHHx njiom aÄ O x qep e3 x a jx f lu e  5 °  y r jia  noB op oT a BHyTpeHHero 
xoaeca. rioTOM ynpaB jiaeM bie x o jie c a  B 03Bpam ajiH  b neftTpajibHoe 
nojioixeHHe h H3MepeHHe iiobtophjih npn ÄBHixeHHH b o ö p a ra o M  
HanpaßjieHHH.

KpoMe BH3ya;ibHoro Ha6jiioaeHHH, yrJibi n o ß o p o ia  x o jiec  H3ioe- 
pajiHCb Taxixe npn noMOuin ocuH .uiocxona. XIjih stoto noBopoT- 
Hbie njIOIIiaÄKH CTeHJia ßbUIH CBH3aHbI HepaCTHJKHMbIMH HHTHMH c 
noieHiiHOMeTpaMH, coeuHHeiiHbiMH b moctobyio cxeiny, bhxoah oh  
cwHaji ot xoT opofi nocT ynaji b ociiH ju iocxon . IlpHMeHeHHe «3 an o- 
MHHaxiHiero» ocuHJUiocxona c  ßojibuiHM nepnoflOM ocTaTOquoro 
CBeqeHHH sxpaHa no3BOJiHeT Haö.nonaTb HCcaeflyeMyx) 3aBHCH- 
MOCTb bo BceM flHana30He yrjioB  noBopoTa.

IlpH H3MepeHHH MOMeHTa TpeHHH ÄJIH nOJiyqeilHH CTaÖHJIbHUX 
pe3yjibTaTOB H eoöxonH M o 6 lijio  npH xjiaflU B aT b x  pyjieBOM y x o jie -  
cy norpy3qnxa m om cht onpeneneH H ofi BeJiHHHHu. riosTO M y b o  B pe
MH HcnuTaHHH py jieB oe  x o u e c o  noBopaqH Bajin He BpyqH yio, a npn  
noMOuin sjiexTpoaB H raTejiH , coeflHHeHHoro c  pyjieBbiM  k ojiccom  n o -  
rpy3q«xa peÄ yxT opo M . H a  b h xoäh om  B a a y  p e n y x T o p a  naxjieeHhi

q e T u p e  TeH 30naTqH xa R m 
(p n c . 4 ) ,  o 6 p a 3 y x m iH e  m octo - 
B yio cxeM y- rioTeHiiHOM eTpu  
R i h R i c jiy ix a T  a jih  o n p e jie -  
jieHHH y r jia  noB op oT a BHyT
peHH ero x o jie c a  ct. TaxH M  0 6 -

pa30M, CHraajibi, nocTynaiouiHe x  ycHJiHTejixi (ropH30HTajibHOMy) 
ociiHjuiocxona O c  naßanH n ocn e  npeo6pa30BaiiHH Ha sxp an e  H30- 
ßpaixeHHe (JiyHxiiHH A fp.y = / ( c t ) .  •

BejinqHHa MOMeHTa A fm, co3ÄaBaeM oro 3JiexTpoTopM030M CTen- 
na, H3Mepajiacb TeH30naTqHxaMH Ha Bany CTeHna, cnrHaji o t  x o -  
Topux, nocTynaa Ha BepTHxajibHbiö ycH.MTejib ociiH ju iocxona, no- 
3bojih ji onpeÄ&JiHTb BejiHqHHy CHHMaeMoro MOMeHTa M m Taxixe b 
^yHiaiHH yrjia  a . ConocTaBJiHH 3HaqeHHH m o m c h t o b  A fp.y h A fm, 
onpeäejiHJiH BejiHqHHU MOMeHTa TpeHHH h  x.n.Ä. pyjieB oro ynpaB- 
jiemiH.

P e 3 y jih T a T u  3anHCHBax)TCH b  T H n oB bie  x a p T u  axcnepH M eiiTa. 
SxcnepHM eH T noBTopHJicn He MeHbrne 5 p a 3 . Pe3yjibTaTbi H3M epe- 
h h h  öepyTCH n o  cpeaH eM y apH ijiM eraxecxoM y 3HaqeHHK> h  H 30- 
öpaixaKiTCH rp a ^ n q e c x H . FIpHMepHHH b h ä  rpai|)HKa npHBeneH Ha 
pnc. 5.

TeopeTHqecxoe cooTHouieHHe yriiOB noBopoTa BHyTpeHHero a  h 
BHeniHero ß xojiec onpeiiejiHJiocb no H3BecTHofl (JiopMyjie

Ctgß:
B

C t g a + T ,

rue B — paccTOHHHe Mexyiy u ix b o p h h m h  b  m \ 
L  — 6a3a norpy3qHxa b m .

Pe3yjibTaTM  s t h x  pacqeTOB noxa3aH bi jiHHHeii / .

P hc. 4. CxeMa coeuHHeHHft 
ä j ih  on p eÄ ejieH H H  3 3 b h c h m o -

MOCTH jW p.y =  / ( a )

P h c . 5 . C o o T H o m e H H H  y r n o B  n o B o p o T a  
h  p y j ie B o i i  T p a n e i iH H :

1 — T e o p e T H ^ e c K o e  c o o T H o u ie H H e  y r j i o B  no- 
B op O T a  y n p a B J ia e M b ix  n o ^ e c ;  2 —  p a c M e T H a a  
3aBH CH M OCTb w eH C A y y rJ ia M H  n o B o p o T a  p y ^ e -  
BOft T p a n e iiH H ; 3 —  c o o T H o u ie H H e  y r j i o B  n o -  
BOpOTa b  p e 3 y j ib T a T e  H c n t iT a H n ft ;  4 —  o t h o -  
C H T e jib H oe  O TK JioH ßH H e p e a J ib H o ft  T p a n e itH H  

o t  p a c ^ e T H o f t  T p a n e u H H  b  n p o u e H T a x

/I j ih  o n H o r o  o 6 p a 3 u .a  x o H C T p y n p o B a H H u x  T p a n e n H f l 5 u ji  o c y -  
m e c T B Jie H  K H H e M a T H q e c x n f l p a c q e T  6 e 3  y q e T a  n p o H 3 B o n c T B e H H b ix  
O T X jio H e H H Ä  (jih h h h  2 ) .  P e 3 y j ib T a T b i  s x c n e p H M e H T a jib H o f t  n p o B e p x H  
H 3 r0 T 0 B jie H H 0 ft  p y jie B O H  T p a n e i iH H  x a p a x T e p H 3 y x > T C H  jih h h ch  3  h 
T o q x a M H , c o o T B e T C T B y io iiiH M H  n p a B O M y  h i ie o o M y  n o ß o p o T a M . K a x  
n o x a 3 b iB a e T  a x c n e p H M e H T a jib H a n  x p H B a n , H c n b r r a H H a n  T p a n e i iH H  
p a ß o T a e T  y n o B jie T B o p H T e jib H O  H e 3 3 B H C H M o  o t  H a n p a ß jie H H H  n o ß o -  
p o T a  ä o  a = 6 5 ° .  F lp a  M a x c H M a a b H b ix  y r n a x  n o B o p o T a  O T H O C H T e a b -  
H a H  o n iH Ö x a  8  c t3 h o b h tc h  c y m e c T B e H H O H  h Ä O C T H r a e T  2 0 %  ( x p n -  
B a a  4 ) .  T a x o e  3 H a q e H H e  c j ie A y e T  c q H T a T b  y A O B jie T B o p H T e jib H b iM ,  
n o c x o Ä b x y  b  s x c n j iy a T a u H O H H b ix  y c jiO B H H X  M a x c H M a .n b H b iä  y r o a  

n o B o p o T a  x o A e c  p e a x o  n p e B U in a e T  40— 50° [3].
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YÄK 629.113.073

CooTHom eHHe noKcociTeneM nonepenHOM CTGTMHecKOM m flMHaMMMecKOM 
yCTOHMHBOCTM GBT0M 06h J1SI npOTMB OnpOKHAblBQHMSI

KaHfl. TexH . H ayK  n. B. AKCEHOB

B C B H 3 H  c p ocT O M  C K o p o c r e ö  ÄBHJKeHHH aBTOMOÖHÄeft, n o -  
Bbim eH H eM  h x  r p y s o n o jc b e M H o c T H  h  rpy30B M ecT H M 0C T H  n p n  

o ö m e f t  TeH ÄeraiH H  c h h jk c h h h  co ö c T B e H H o r o  B e c a , a  TaKJKe c  y ß e -  
.iH 'ieH HeM  T p a H c n o p T a  Ha A o p o r a x  B03H H K aeT n p o Ö A e M a  o ö e c n e -  
qeHHH B b icoK H x n o K a 3 a T e n e ft  y cT o fiq H B o cT H  KaK A e n c o B u x ,  T aK  h  • 
r p v 3 0 B U x  aBTOMOÖHÄeft. B T eop H H  h p a c q e T e  b  oö-ia ciH  y cT o ftq H - 
BOCTH OTCyTCTByiOT aHajIHTHHeCKHe H SK C nepH M eH TajlbH hie M eTOAbl 
oueH K H  n o K a 3 a T e jie ft  v c t o h u h b o c t h  T p a H cn o p T H b ix  cpeA C T B . 3 t h m  
n p e jK A e  B c e r o  m o jk h o  oö"bHCHHTb t o ,  h t o  3 a p y ö e jK H u e  h  O T eq ecT - 
BeH H bie a B T 0 3 a B 0 Ä b l H H O rua CT3BHT Ha npOH3BOÄCTBO aBTOMOÖHÄH 
M a n o y e r o f t q H B u e  b  p e a Ä b H b ix  ycAOBHHX S K cm iya T a u H H . T a x o e  n o -
AOJKeHHe OÖbHCHSieTCH Hpe3'BbmaHHOH CAOJKHOCTblO H MHOrOOÖpa- 
3HeM HBJieHHH, OnpeAeAHKH UH X yCTOHHHBOe ÄBHJKeHHe 3BT0M 0Ö H - 
j ie ft  Ha A o p o r a x .  P i3B ecT H O , h t o  b  flaHHOM c a y q a e  n p H x oA H T cn  p a c -  
C M aTpH BaTb CÄ O iK H yio CHCTeMy q e n o B e x  —  aBTOMOÖHÄb —  A o p o r a .  
K a iK A b lH  SAeM eH T 3T0Ü  CHCTeMbl B COBOKynHOCTH HMeeT ÖOAbUlOe 
3H aueH H e h  o n p e A e A n e T  ycToftqH B O C Tb aBTOMOÖHÄH. n p n  o ö h h h h x  
n p o ö e r o ß b i x  n cn u T aH H H X  h o b u x  aBTOMOÖHÄeft, KaK npaBH AO , A s a  
a jieM eH T a cn cT e M b i neA O B eK  —  A o p o r a  n oA ojK H T eA b H o A eficT B yiO T  
Ha nO BeA eH H e CHCTeMbl C TOHKH 3peHHH yCTOftqHBOCTH. H cnbiT aH H H  
OÖbIHHO B eA yT  BUCOKOKB3AH(j)HUHpOBaHHbie, O nblTH bie BOAHTe.TH. 
Z lo p o iK H b ie  y c jioB H H , q a m e  n o B T o p a io m H e c H , cT aH A apT H 30B aH bi h 
x o p o i u o  3H3KOMbI BOAHTCAK). 3 t 0  BCe HHOrAa npHBOÄHT K TOM y, 
HTO aBTOMOÖHAb C HH3KHMH nO K a3aieA H M H  yCTOHHHBOCTH npH  HC- 
nbiT3HH HX He n o K a 3 H B a e T  c b o h  K a n ecT B a  h  ö e 3  co o T se T C T B y io m H X  
AOpaÖOTOK CT3BHTCH Ha npOH3BOACTBO. ErO nAOXßH yCTOHHHBOCTb 
npOH BAaeTCH  B ycAOBH H X HHTeHCHBIIOH SK CnAyaTaUHH  H MaCCOBO- 
ro npOH 3BO ÄCTB3. B CBH3H C 3THM K paH H e HeOÖXOAHMO B HaCTOH- 
m e e  BpeM H p a 3 p a ö o T a T b  KpHTepHH h m c t o a u  oueH K H  y cT o ftq n B O - 
CTH aBTOMOÖHÄeft KaK Ha CT3AHH HX npOeKTHpOB3HHH, T3K H Ha 
CT3AHH HCnblTaHHft.

H p n  H cnbiTaH H H x n o  M eTOAHKe H opM aA H  O H  0 2 5 -3 1 9 — 6 8  b 
n p H H u n n e  m o jk h o  n o .iyH H T b B e c b  K OM nAeKc xa p a K T ep n cT H K  ycrro ft- 
HHBOCTH aBTOMOÖHÄeft npH  KpHBOAHHeHHOM H npHMOAHHeÖHOM 
ÄBHJKeHHH. 0 ä H3 K 0  Ä3HH 3H  MeTOÄHKa He MOJKeT Ö biTb nOAHOCTbK) 
n p n M eH eH a ä a h  aBTOMOÖHÄeft ö o A b m o f t  rpy3onoA i>eM H O C T H . T a n n e  
HcnbiTaHHH Ha KpHBOAHHeftHbix y u a c T K a x  HBAHIOTCH OnaCHbIMH, 
n osT O M y  T p eöoB aH H H  n o  HaAejKHOCTH C T p a xoB O H H oro  y cT p o ft cT B a  
AOAJKHu Ö U T b o q e H b  BH C O K ne; n p n q e M  ycTaH O B K a h x  Ha aBTOMO- 
ö h a h  c  r p y 3 0 M  H e B c e r A a  b o 3 m o j k h 3  h , K p o M e  T o r o ,  ä a h  aBTOMO- 
ÖHAeft ö o A b u io f t  r p y 3 0 n o Ä ’beMH0CTH 9 t h  C T p a x o B o q H u e  y cT p o ft cT B a  
nO AyqaiO TCH  rp0M 03Ä K H M H . H cK AIO qH Tb BÄHHHHe HX Ha p e 3 y A b T a -  
t u  H cn u T aH H ft H e B c e r a a  npeACTaBAH eTCH  b o 3 m o j k h u m .

B CBH3H C C03Ä3H H eM  CneUHaAbHOTO CTeHfla OnpOKHÄblBaHHH 
[1  h  2 ] ,  n o 3 B O A H io iu e ro  n o A y q H T b  bo c k  k o m h a c k c  C T aTH qecK H x x a -  
paK T epn cT H K  u ia c c H , yA aA O C b p a 3 p a Ö 0 T a T b  M eTOÄH Ky p a c q e T H o - 
CTaTH qecKHX H cn u T aH H ft in a c c H  Ha Ä H H aM H qecK yio  ycToftqH B O C Tb 
npOTHB OnpOKHÄUBaHHH.

MeTOÄHKa öa3HpyeTCH Ha t o m  noAOJKeHHH, h t o  öoKOBan c h a 3  b  
ueHTpe THJKeCTH aBTOMOÖHÄH, npHBOÄHUiaH K nOTepn yCTOftqHBO- 
CTH no OnpOKHÄUBaHHK), He 33BHCHT OT yCAOBHÜ KpHBOAHHeHHOrO 
ÄBHJKeHHH. BeAHHHHa ÖOKOBOH CHAU B H aqaAe OnpOKHÄUBaHHH He 
MeHHAaCb npH OnpOKHÄUBaHHH B pa3AHHHUX ycAOBHHX. BoKOBan  
CHAa H aqaAa onpoKHÄbmaHHH ä a h  ÄaHH oro 3 b t o m o ö h a h  —  BeAH- 
HHHa nOCTOHHHan. n p H  ÄOCTHJKeHHH 3T0ft CHAbl aBTOMOÖHAb TepH- 
eT yCTOftqHBOCTb. nOSTOM y ÖOKOBaH CHAa HAH npOnOpUHOHaALHOe 
eft nonepeqH oe ycKopeHHe m o jk c t  ÖUTb npnHHTO b  KaqecTBe o u e-  
HoqHoro napaM eT pa, xap aK T ep H 3y io m ero  cnocoöHOCTb 3 b t o m o ö h a h
npOTHBOCTOHTb OnpOKHÄUBaHHK). BeAHHHHa ÖOKOBOÜ CHAU, npH BO - 
Ä H U ieß  aBTOMOÖHAb K n O T ep e  yCTOHMHBOCTH, VlOJKeT ÖbiTb C ÄO- 
C T aT oq H ofi ä a h  npaKTHKH T o q i io c T b io  o n p e A e a e H a  c n o M o m b io  A a n -  
h u x , n o A y q e H H u x  Ha CTeHÄe OnpOKHÄUBaHHH.

H a  p n cy H K e  H 30Ö pajK eH a c x e M a  c h a , A e ftcT B y io iu H X  Ha i u a c c n  b  
n o n e p e q H o f t  nAOCKOCTH n p n  k p h b o a h h c h h o m  ÄBHJKeHHH h  Ha c t c h - 
A e . H a  ocHOBaHHH cx e M U  ä a h  n e p ß o r o  S T a n a  OnpOKHÄUBaHHH Ha 
n o B o p o T e ,  k o t ä b  npoH cxO Ä H T  KpeH  n O Ä p e cco p e H H o ft  M a c c u  b  n p e -  
Ä e A a x  A e cß o p M a u n n  nO ÄBecK H  h  u ih h  O T H ocH T ea bH o o c h  K peH a , 
n p o x o Ä H iu e ft  q e p e 3  T O q x y  0  (noAO JK eH H e o c h  K p e n a  3 3 b h c h t  o t  
THn a  nO ÄB ecK H  [ 2 ] ) ,  m o jk h o  3 a n n c a T b  y p a B H eH n e  paB H O B ecn n  o t  
Kp e H H iu e ro  h  B O C C TaH aB A H B aiouiero m o m c h t o b

=  TH  cos ß —  Ga / /  sin ß,

i\ae M a =  Cf  ß —  B occT a H a B A H B a io iu n ft  m o m c h t , p a B H u ft  npo-
H3BeACHHIO yrAOBOH JKecTKOCTH nOÄBeCKH 
h  u ih h  H a y r o A  K peH a. 

npH H H M an  s i n ß = ß  h  c o s  ß = l ,  T a x  KaK x p e H  no 3KcnepHMeH- 
TaAbH UM  ÄaHHUM He n p e B u u ia e T  8 ° , m o jk h o  n oA y q H T b  3H aqeH «e 
y r A a  K peH a: 

P =  ™  . (1) 
C v - G a H

PaCCM aTpH BaH  paBHOBeCHe CHCTeMbl OTHOCHTeAbHO OCH onpoKH- 
AUBaHHH, n p o x o Ä H iu e ft  q e p e 3  T o q K y  0 ,  h yq H T U B a n , h t o  b  m om cht

CxeMa c h a ,  ÄeftcTByioiuHX Ha aBTOMOÖHAb npn noBopoTe (a ) h Ha 
CTeHÄe OnpOKHÄUBaHHH ( 6 )

H a q a A a  OnpOKHÄUBaHHH 1 R — 0, n oA yqH M  3H aqeH H e ö o k o b o ü  chjih, 
n p n  x o T o p o ft  aBTOMOÖHAb T e p n e T  ycToftqH B O C Tb,

Oa ^ s i n ßm ax)

T = -------------------------   — . (2)
H  cosßmax :

Pernan coB M ecT H O  ypaBHeH H H  (1) h  (2), c  yqeT O M  ÄonymeHHÜ 
noAyqHM

ßmax
( f - * : (3)

A H a A orn q H O , p faccM a T pH B an  c x e M y  6  H arpyjK eH H H  Ha c ie w e  
OnpOKHÄUBaHHH, n oA yqH M  BU pajK eH H H  ÄAH ÖOKOBOH CHAbl H yr.ia 
« p e n a  b MOMeHT n o T e p n  ycToftqH BO CTH

T =‘ max

Ga c o s?  \ - Y ~ A '— 7 7 sin ß|„ax 

H  cos ß'

Ga cos <p ( - y  —  A'

(4)

(5)

npH H H B  paßeH CTBO  A eiß op M au H H  u ih h  h  yrA O B  K peH a Ha CTeHjie 
h  n p n  ÄBHJKeHHH Ha n o B o p o T e ,  t .  e . A = A ' ;  ß = ,ß ,> noA yqnx

i
y q H T U B a n , h t o  Ha C T eiiÄ e onpoKHAuoaHHS

cos i

T mäx =  G a sin <f, n oA yqH M  ö o K O B y io  CHAy noTepn ycToftqHBO- 

CTH

rm ax = G a t g<p, (51

r u e  cp —  y r o A  n o n e p e q H o ft  C T aT H qecK oft yCTOHHHBOCTH na CTeiW
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FIonepeqHoe ycxopeH H e noTepn yCTOHqHBOCTH ö y a e T 1

W ? =  ^ t g < p .  ( 7 )

ConocTaßjieHHe pacqeTHbix h sKcnepHMeHTaubHbix ÄaHHbix y c 
KopeHHH nOTepH yCTOHqHBOCTH n o  OnpOKHÄHBaHHIO aBTOMOÖHJIH
noKa3ano, h t o  no nepeqH oe ycKopeHHe b  neHTpe t h ä b c t h  n p n  no- 
BopoTe HMeeT nepeMeHHHH KoueöaTejibHbift xap aK T ep . Ha pa3Jinq- 
iibix pejKHMax KO.'ieoaiiHH nponcxoÄ H T o k o a o  KaKOÖ-TO cpeÄHeft Be- 
JIHHHHbl. SKCTpeMa.IIbllbie, KpaTKOBpeMeHHbie 3H3qeHHH yCKOpeHHil 
He onpeaejisfiOT ycToftqHBOCTb n o  onpoKHÄbiBaHHio. ycToftqHBOCTb 
onpe^e^aeT  cp eaH ee 3HaqeHHe ycKopeHHH h  ö o k o b o h  c h a h .

C on ocT a B ^ eH H e p a c q e T H b ix  h  c p e a H H x  3HaqeHHH  SK cnepH M eH - 
TajibH bix ycK op eH H H  a a e T  n p n e M jie M y io  ä a h  H H jK eH epH bix p a cq eT O B  
cx oaH M ocT b . O TK jioH eH H H , KaK npaB H A O , He n p eB h im a A H  5% . B 
TafijiH ue n p H B ea eH H  a a m i b i e  no pacqeT H O -C TaTH qecK H M  h a iiH aM H - 
qeCKHM HcnbiTaHHHM HeKOTOpblX aBTÖMOÖHJieft.

M  aBTOMOÖHJIH
C T eH flO B H fi y r o n  

CTaTHHeCKOft 
yCTOflMHBOCTH

F Ion ep eM H oe  y c K o p e H H e  b  u e H T p e  t h -  
HCeCTH B M i c e K 2

n o  pacM eT H O -C T aT H -
qecK H M  HCnblTÜHHHM

n o  AHHaM HieCKHM  
HCüblTÜHHflM

I 34°26' 6,75 6,7
II 34°30' 6,75 7,0
III 36° 7,13 7,0

TaKHM o ö p a 3 0 M , y r o n  CTaTHqecKOÖ yCTOHqHBOCTH, onpeaeaeH - 
hw h  Ha C T en a e  o n p o K iia H B a iiH H , M o * e T  Ö H Tb npHHHT b  K a q ecT B e

1 BbmojiHeHHbiü aHajiH3 «ah aBTOMoOnnn, y  KOToporo ueHTp 
KpeHa naxoaincii Ha noßepxHOCTH AoporH, m o h c h o  npoßecTH h  ä a h  
aBTOMOöHjia c  apyiiiM noaoiK'eiiHCM ueHTpa KpeHa, pe3yjibTaT 
pacneTa ÖyAeT t o t  Hce.

n a p a M e T p a , x a p a K T e p H 3 y io iu e r o  Ä H H aM H qecK yio ycT oftqH B O C T b aß- 
TOMOÖHJiefi. BejiH H H H a ö o k o b o h  chji bi h jih  ■ n o n e p e q H o r o  y c K o p e -  
h h h , p a c cq iiT a H iia H  n o  creH Ä O B O M y y r j i y  cT aT H q eoK oft ycTO ÖH H Bo- 
CTH, MOJKeT CJiyjKHTb OUeHOHHblM n ap aM eT p O M  yCTOHqHBOCTH aBTO- 
MOÖHJieii. O a h s k o  c jie Ä y e T  OTMeTHTb, h t o  n o jiy q eH H b ift  n a p a M e T p , 
XOTH H HBAHeTCH BaHCHeHHieH XapaKTepH CTHKOH M auiHH bi, nOJIHO- 
CTbK) He n03B0JIH eT CVÄHTb O ÄHHaMHqeCKOH yCTOHqHBOCTH aBTO- 
m o ö h jih  b  CHCTeMe qeJioB eK  —  aBTOMOÖHJib —  Ä o p o r a .  K p o M e  c n o -  
COÖHOCTH npOTHBOCTOHTb CHJiaM OnpOKHÄblBaHHH, B Ä^HHOM CJiy- 
q a e  H eoöxoA H M O  yqH T U B aT b, K a n  q a cT O  aBTOMOÖHJib m o jk c t  b  p e -  
a .ib H b ix  ycjiO B H H x 3K cn jiyaT an ,H H  ÄOCTHraTb n p e a e j ib H o r o  3 H a q e - 
h h h  3 t h x  c h ji. B aaHHOM  c j i y q a e  o n p e f le jim o n iH M H  h b a h io t c h  t h - 
TOBO-ÄHHaM HqecKHe n o K a 3 a T e jin  aBTOMOÖHJia h  xapa K T epn cT H K H  
ynpaBJineM O C TH . Meu B u u ie  T H roB o-Ä H iiaM H qecK H e u oK a 3 a T eA H  h 
n o K a 3 a T e jin  y n p a B jia e M o c T H  n p n  p a B H b ix  y r j i a x  cT a T H q ecK o ft  y c -  
TOHHHBOCTH, TeM yCTOHHHBOCTb aBTOMOÖHJIH Ha ÄO pO TaX npOTHB 
onpoK H A H B aH H H  HHHce. K ojiH q ecT B eH H a H  CBH3b 9THX n o K a 3 a T e A e fi 
n o x a  He ycTaH O BJieH a. G jieÄ O B aT ejibH O , c o n o c T a B jiH T b  h cpaB H H - 
B 3Tb pa3JIHHHbie aBTOMOÖHJIH C U ejIblO  OHeHKH ÄHHaMHqeCKOH yC 
TOHqHBOCTH npoT H B  onpoK H Ä biB aH H H  n o  CTeHjiOBOM y y r j i y  c t 3 t h - 
qeCKOH yCTOHqHBOCTH MOJKHO n p n  yCJIOBHH npH ÖJIH3HTejIbH0 p a B 
H bix THTOBO-AHHaMHqeCKHX H OK a3aTeAH X 3THX aBTOMOÖHJieÖ, T. e. 
npHÖJIH3HTeJIbHO paB H blX  yÄ ejIbH blX  MOIIIHOCTeH, M3KCHMajIbHbIX H 
Cpe/IHHX CKOpOCTeft H pa3rO H H H X  XapaK TepH CTH K .

JIHTEPATyPA
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r i p M M e H e H M e  p e 3 L J O B  M 3  3 H b 6 o p a  n p H  T O H K O M  T O H e H H M  

s y r y H H b i x  f l e T a n e n  b  y c n o B u s i x  M a c c o B o r o  n p o n 3 B O f l C T B a

Jl. A. BPAXMAH 
H H H T a B T O n p o M

T OHKOE ToqeHne qyryHHbix ÄeTajieü b  HacTOHinee BpeMH ocy- 
mecTBjiHeTCH, Kan npaBHJio, pe3iiaMH c npHMeHeHHeM TBepao- 

ro cnjiaBa BK3M , co c k o p o c t h m h  pe3aHHH b  ycjiOBHHx MaccoBo- 
noToqHoro npoH3BOÄCTBa 80— 120 m / m u h . üpH TaKHX c k o p o c t h x  
pe33HHH BpeMH TOHKOTO TOqeHHH HeKOTOpblX ÄeTajieii (HanpHMep, 
paCTOqKH THJIb3 UHAHHÄpOß) 3HaqHTeJIbHO npeBocxOÄHT npoÄJiA- 
*HTejibHOCTb Äpyrnx onepauHH TexHOJiornqecKoro npouecca, h t o  
npHBOÄHT K HeOÖXOÄHMOCTH npHMeHHTb HeCKOÄbKO CT3HK0B Ha OÄ- 
h o h  onepauHH.

Ä a h  noB bim eH H H  npoii3BOÄH Te.TbH OCTH o n e p a u H H  t o h k o t o  T o q e -  
hhh c j ie u y e T  3aM eH H Tb T B ep Ä b ifl cnuaB p e * y i u e H  K epaM H K oft. flp y - 
thm siptpeKTHBHbiM n yT eM  pem eH H H  3 T o ii  3 a Ä a q n  HBuneTCH n pH M e
HeHHe pe3U O B H3 9 Ä b Ö 0 p a .

B HHHTaBTonpoMe npoßeÄeHU cpaBHHTeubHbie HcnbiTaHHH pe3- 
ä o b  H3 suböopa h  TBepÄOro cnjiaBa BK3M  npn t o h k o m  ToqeHHH 
aBTOMoÖHÄbHbix THub3 H3 ceporo qyryna CM 24-44 c TBepÄOCTbio 
H B  240max.

HcnbiTaHHH npoBOÄHÄHCb npn nocTOHHHoft ruyÖHHe pe33HHH 
/ = 0,3 m m  h  nonaqe 5 0=0,074 m m / o 6 . C k o p o c t h  pe33HHH H3MeHH- 
ÄHCb b  npeue-iax 60— 390 m / m u h . B npouecce paöoTbi CMa3oqHo- 
oxuajKÄaiomHe ä h ä k o c t h  He npHMeHHJiucb, HcnbiTaHHH npoBOÄH- 
JIHCb ÄO ÄOCTHJKeHHH H3HOCa nO 3aÄHefi nOBepXHOCTH, paBHOTO 
0,4 m m . reoMeTpuqecKHe napaMeTpu pexyiueü qacTH pe3U0B yKa- 
3aHH b  TaÖÄHue.

TeoMeipHMecKHe napaMeTpu pentymeii qacTH

HHCTpVMeHTaJIbHblH
^MaTepnaji

BK3M 9;ib6op

riepejHHÄ yroji f  b z p a d ...................................... 3 —6
Yroji HaKJioua pencymeft KpowKH X b zpad . . . . 0 6
3aÄHHft yroji a b z p a d ......................................... 8 6
yrjibi b nJiaHe b zpad:

75 45
10 25

ÄaHHa 4>acKH c 91— 0° b m m ......................................................... 0,2
PaÄHyc npn BepuiHne r b  m m .................................................... 0,25

3aBHCHMOCTb CTOHKOCTH pe3UOB OT CKOpOCTH pe33HHH (7"— u ) , 
nouyqeHHaH b  pe3yubTaTe HcnbiTaHHH, BHÄHa H3 pnc. 1: suböop 
MHoroKpaTHo npeBocxoÄHT no pem yiuHM c b o h c t b 3 M  TBepÄtift 
cnuaB npu b h c o k h x  c k o p o c t h x  pe33HHH ( u  =  390 m /m u h ) h y c T y - 
naeT eMy npn h h 3 k h x  c k o p o c t h x  (u = 6 0  m /m u h ) .

n p H  3TOM CTOHKOCTb pe3UOB H3 SÄbÖOpa npH CKOpOCTH
u =390 m /muh  (ecuH ee H3MepHTb h h c ä o m  o ö p a ö o T a H H b ix  n e T a - 
ueft) ö y n e T  npeßocxoÄHTb CTOHKOCTb pe3U O B H3 c n u a B a  BK3M  
npH  OÖUqHO npH M eHH eM blX CKOPOCTHX pe33H H H  0 =  80 M/MUH B
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P h c .  2 . J I h h s m h k h  H3HOca 
pe3UOB H3 s jib ö o p a  n p n  t o h -  
k o m  ToneHHH c e p o r o  qyryH a  
CM 24-44 (^= 0 ,3  m m , S 0=  
=0 ,074  m m / o 6 , n = 3 9 0  m / m u h )
(KpHBbie 1— 12 COOTBeTCTBy- 
KJT nopHÄKOBbIM HOMepaM 

HHCTpyMeHTOB)

Phc. 1. 3aBHCHMocTb ctohkocth  pe3UOB H3 TBepaoro cnaaBa 
BK3M (a ) h sjibßopa (6 ) o t  ckopocth  pe3a>HHa npn tohkom to - 

qeHHH ceporo qyryHa CM 24-44 ( /= 0 , 3  mm,  S0= 0 ,0 7 4  m m / o 6 )

5 pa3 (ctohkocth pe3u,0B, H3MepaeMbie BpeMeHeM pe3aHHa, b tom 
h apyroM cayqae oähh3kobu, a BpeMH oöpaöoTKH oähoö AeTaaH 
npn paßore sjibOopoM MeHbrne b 5 pa3).

TaKHM o6pa30M, 3aMeHa TBepaoro cnaaBa saböopoM co3aaeT 
npeanocbiaKH aaa pe3Koro noBuiueHHa npoH3BoanTeabHocTH toh- 
Koro ToqeHHH qyryHHbix aeTaaefl. HeoöxoaHMUM ycaoBHeM npaK- 
TmecKOH peaaH3anHH sthx npeanocuaoK b  ycaoBHax aBTOMaTH- 
3HpOBHHHOrO MaCCOBO-nOTOHHOTO np0H3B0aCTB3 (aBTOCTpOeHHH, 
TpaKTopocTpoeHHH h ap.) HBaaeTCH oOecneqeHHe TpeöyeMoft cra-
ÖHAbHOCTH CTOHKOCTH HHCTpyMeHTOB.

Bo BpeMH HccaeaoBaHHH, pe3yabTaTu KOTopux npHBeaeHbi Ha 
pnc. 1, npn paöoTe aabßopoM OTMeqaancb cayqan, Koraa ctoü- 
KocTb pe3HOB 6uaa 3HaqHTeabHo HHme yK33aHHoft Ha rpa<}>HKe. B 
CBH3H c 3thm npoBeaeHa aonoaHHTeabHaa cepna onbiTOB npn 
o=390 m / m u h , pe3ynbTaTH KOTopoft npHBeaeHbi Ha pnc. 2: HHTen- 
cHBHocTb H3Hoca H  pa3anqHbix pe3UOB H3 saböopa KoaeßaeTca b 
uiHpoKHX npeaeaax.

CooTBeTCTByiomHe 3HaqeHHa ctohkocth (npn H3Hoce pe3H0B no 
3aaHefl noBepxHOCTH, paBHOM 0,4 m m ) cocTaßaaiOT 20— 140 m u h .

HecTaßnabHOCTb 3HaqeHHß ctohkocth npHHHTo oueHHBaTb no 
3HaneHHHM 6e3pa3MepHoro noKa3aTean —  KOsdxbHiiHeHTa Bapna- 

ST —
uhh v =  —  (rae S r —  cpeaneKBaapaTHHHoe, a T —  cpeaHe- 

T
apn^MeTHnecKoe 3HaqeHHa paccenBaHHH). l lo  pe3yabTaTaM npo- 
BeaeHHbix ncnuTaHnft 3tot noKa3aTeab v=0,65, b to BpeMH KaK 
npn paöoTe TBepabiM cnaaBOM b npoH3BoacTBeHHux ycaoBHHx Ha 
onepanHHX tohhoto ToqeHHa qyryHOB oöuhho v =  0,1h-0,15.

FloBbiuieHHe CTaönabHOCTH ctohkocth pe3HOB H3 sabßopa HB- 
aneTCH HeoßxoaHMbiM ycaoBHeM aaa BHeapeHHH stoto bucokosiJ)- 
(JieKTHBHoro HHCTpyMeHTaabHoro MaTepnaaa b ycaoBHax MaccoBO- 
nOTOMHOrO H aBTOM3TH3HpOBaHHOrO npOH3BOaCTB3.

yflK 669.113.8.629.113

T e x H o n o r H s i  nnaBKM h  TepMOo6pa6oTKM h  c b o m c t b c i  KOBKoro n y r y H a  

30B0ACKMX MapOK fl/lfl ClBTOMOÖMJlbHblX OTflMBOK
A. M. O EflHEHKO, KaHfl. TexH. Hayn A. M. XPAMHEHKOB

M h h c k h h  (p M /iH a n  H H H T a B T o n p o M a

KO B K H H  qyryH  rnnpoKo H cnoa b3yeT ca b aBTOMOÖHaecTpoeHHH 
a a a  H3roTOBaeHHa oO m apH oft HOM eHKaaTypu aeT aa eft p a 3 -  

aHHHoro H33HaqeHHH. H 3  s t o t o  M aT ep n a aa H3r0T0Baai0TCH AeTaaH  
BeCOM OT HeCKOabKHX rpaMMOB AO AeCHTKOB KHaorpaMMOB, co  
CTeHKOH TOaUIHHOÖ OT 3 AO 50 MM.  I l o  Ha3HaqeHHK> H KOHCTpyK- 
THBHOMy HcnoaHeHHio bck) H oM eH KaaTypy o ta h b o k  H3 k o b k o to  qy- 
ryH a m o jk h o  pa3ÖHTb Ha H ecKoabKo r p y n n :

1) KapTepHo-KopnycHbie aeTaan (xapTep 3aAHero MOCTa, Kap- 
Tep peAyKTopa, KapTep p ya a  h A p .) ;

2) A eT aan  arperaTO B  c h a o b lix  n e p e a a q  (cT ynnu u  K oaec, qarn- 
kh AHijxJiepeHHHaaa, TopM 03Hbie 6 a p a6a H b i, T opM 03H ue k o a o a k h
h t . a - ) ;

3) KpoHuiTeftHbi peccop, KpoHHiTeftHU KpenaeHHH pa3anqHbix 
y3AOB H MeXaHH3M0B|

4 )  KpuuiKH, HaKaaaKH, (JjaaHiibi, naTpyÖKH, u iT yuep a h a p .
ü e p B a a  h  B T op aa r p y n n u  oöbeAHHHiOT n a u ß o n e e  M eTaaaoeM KHe

a e T a a n  c 6oabuiHM H nepena aaM H  to a u ih h  n o  ceqeHHHM. 3 t h  a e i a -  
a h  b och obh om  HcnbiTbiBa io t  CTaTHqecKHe narpy3K H . O ta h b k h  
TpeTbefl rpynnbi b n p o u e c c e  paöoTbi noABepraioTCH B03AeftcTBHio 
AHHaMHqecKHx H arpy30K  nepeM eH H oro 3HaKa h h b a h io tc h , KaK h 
a e T a a n  BTopoft r p y n n u , H a n ö o a e e  HarpyjKeHHbiMH. K qeTBepToft 
r p y n n e  o th o c h tc h  MeaKHe aeT aaH . BajKHeiimHM  TpeßoBaHHeM, 
npeatHBaaeMUM k  hhm , HBaaeTCH repMeTHqHocTb.

FIoApo6Hbie CBeaeHHH n o  c b o h c t b a m  h Ha3HaqeHHio k o b k o t o  q y -  
ryH a p a 3 a n q H u x  M apoK npH B eaeH u b  p a ö o T e  [ 1 ] .  P a 3 6 e p e M  c o -  
CTOHHHe TexHoaorHH npoH3BOACTBa k o b k o t o  qyryH a Ha aB T 033B 0- 
a a x  h  oneHHM ypoßeH b h CTaÖHAbHOCTb MexaHHqecKHX cb o h ctb  
k o b k o t o  qyryH a  np oM um aeH H U x M apoK. C  s t o h  u ea b io  o ß c a e a o B a -  
h u  AHTeftHue aexH  aBT03aBOAOB, a  TaKJKe HeKOTopue n e x n  k o b - 
K oro q y r y H a  (T a 6 a . 1 ) .

K a K  c a e a y e T  H3 T a 6 a . 1, bch  HOMeHKaaTypa a e T a a e fi H3 <j>e P ' 
Ph t h o t o  k o b k o t o  q y ryH a Ha öoabuiHHCTBe aBT033BOAOB H3roTOB- 
aaeTCH H3 k o b k o t o  q y ryH a KM 35-10. JX.tn HOM eHKaaTypu M h ii- 
CKOro a B T 03 a B o a a  npHMenneTCH qyryH  KM 37-12, Ha 3 a n o p o jK -  
c k o m  a B T 03 a B o a e  «K o M M y H ap » Hcnoab3yiOTCH Ä ß e  M a p r a  q yryH a : 
4>eppH T::oro K a a c c a  KM 35-10 h nepaH TH oro KM 50-4. npoH 3BO A-

ctbo kobkoto qyryHa yKa3aHHux MapoK ocymecTBaneTCH Ha 6a3e 
hcxoahoto 6eaoro qyryHa eAHHoro XHMnqecKoro cocTaBa. nopm
HH aah ABHraTeaeft 5IM3 hstotobahiotch H3 kobkoto qyryHa 
KM 55-3 nepaHTHoro Kaacca.

3aBOAU aBTOMOÖHAbHOÖ npOMUUiaeHHOCTH HCnOAb3yiOT ÄAH 
BunaaBKH 6eaoro qyryHa aynaeKC-npouecc (BarpaHKa— ayroBaa 
saeKTponeqb). MomHue BarpaHKH npoH3BOAHTeabHOCTbio 16—20 t  
JKHAKoro qyryHa b qac npHMeHHiOTCH Ha BeaymHx 3aB0Aax. JIh- 
TeftHbie nexn kobkoto qyryna 3anopoiKCKOro, yabHHOBCKoro h 
KyTanccKoro aBT03aBOAOB ocHameHU BarpaHKaMH c qacoßoft npo- 
H3BOÄHTeabHOCTbK) 8— 12 T.

Ha Bcex BarpaHKax Hcnoab3yeTCH boahhoc oxaajKaeHHe. Kax 
npaBHAO, BarpaHKH cnaßjKeHbi oähhm phäom (JiypM. Mhcao (jjypM b 
pnay KoaeöaeTca ot 6 ao 9 iht. BarpaHKH aBT03aBOAOB ocHame- 
Hbi öapaßaHHUMH KonnabHHKaMH h paßoTaiOT c HenpepuBHUM bu- 
nycKOM JKHAKoro MeTaaaa. noAorpeB AyTbn He npoH3BOAHTca.

floBOAKa MeTaaaa no XHMHqecKOMy cocTaBy h TeMnepaType 
ocymecTBaaeTCH b ayroBux saeKTponenax eMKOCTbio 9— 10 t .  Ha 
ypaabCKOM, M hhckom, 3anopoJKCKOM aBT033B0Aax ycTaHOBaeHO 
ToabKO no OAHoft AyroBoft saeKTponeqn, eMKOCTb KOTopux He 
oßecneqHBaeT HeoSxoAHMoft CTaÖHabHOCTH XHMHqecKoro cocTaBa. 
Ha KyTanccKOM 3aBOAe b KaqecTBe arperaTOB äah aoboakh h 
neperpeßa pacnaaBa Hcnoab3yiOTCH HHayniiHOHHue KonnabHHKH.

Ha Boajkckom a B T 0 3 a B o a e  äah B u n a a B K H  kobkoto q y r y H a  npH- 
MeHneTCH a y n a e K C -n p o u e c c  Ha 6 a 3 e  H cn oab30B aH H H  A y r o B o ft  ne- 
q n  eM KOCTbio 40 t aah p a cn a a B a e i-iH s i h A B y x  HHÄyKiiHOHHbix mhk- 
c e p o B  T H r e a b H o ro  TH na eM KOCTbio 2 3  r  K a jK A u ft  aah n e p e r p e ß a  h
AOBOAKH.

Ha 3aB0Ae « A p M a a H T »  ( r .  3 a ,n o p o J K b e )  ßeauft qyryH  B b m a aB - 
a a e T c a  b HHayKUHOHHbix n e q a x  n p o M b im a e H H o ft  qacT O T b i HMT-6 
h HMT-10, p a ß o T a io m H x  Ha T B e p a o ft  3 a K a a K e .

n pn  npoH3BOACTBe cJieppHTHoro kobkoto qyryHa Hcnoab3yiOT b 
uiHXTe 12— 19,8% AHTeÖHux qyryHOB Mapox JIKO, JIK-1, JIK-2. 
ypaabcKHft 3BTO3aB0A h HeKOTopue apyrne 3aBoau OTKasaancb 
ot Hcnoab30BaHHa b uiHXTe aHTeftHux qyryHOB h noAHocTbio 3a-

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



Jfc 4, 1972 r. AßTOMOÖHJlbHafl npOMbllUJieHHOCTb 29

Cpeanee coaepacaiiHe aacMCHTOB XHMH'iecKoro 
cocTaBa b  %

MexaHHiecKne cnoHcm a  
(cpeaaHe 3HaqeHHa)

3 a ß o j
MapKa
qyryHa

C SI M n P S Cr Ca
Ü(D

O 03
03*3

o
gq
«o

.ApM M HT" (r . 3 a n o p o » b e )  
yJlbSHOBCKHÜ aBTOMOÖH.lb -

KM 3 0 -5 2 ,7 8 1 ,2 4 0 ,4 2 0 ,0 7 0 ,0 2 0 ,0 7 3 ,1 98 3 2 ,3 132,6 9 ,0

HbIÄ ............................................
KyTaHCCKHH aBTOMOCH.lb-

KM 35 -10 2 ,6 2 1 ,2 2 0 ,4 0 0 ,0 6 0 ,1 1 0 ,0 4 3 ,0 3 5 3 5 ,2 125,1 13 ,3

HHÜ ....................................... KM 35 -1 0 2,61 1 ,1 3 0 ,6 4 0 ,0 3 0 ,2 4 0 ,0 5 2 ,9 94 3 4 ,5 12 6,6 10 ,0
3anopoJKCKHH .K oM iiyH ap* KM 35 -1 0 2 ,6 9 1 ,1 0 0 ,4 9 0 ,0 7 0 ,1 8 0 ,0 5 3 ,0 89 3 6 ,6 13 0,4 13 ,6
To » e ............................................ KM 5 5 -5 --- — _ __ __ 56 ,1 2 1 6 ,0 5 ,0
ypaabCKllfl aBTOMOÖWIbHblÜ 
MoCKOBCKHÜ aBTOMOÖH.Tb-

KM 35 -1 0 2 ,6 0 1 ,1 6 0 ,3 6 0 ,0 7 0 ,1 2 0  p 7 2 ,9 05 37 ,1 126,3 1 2 ,4

Hbiä h m . ÄHxaqeBa .  .  . KM 35 -1 0 2,71 1,11 0 ,5 3 0 ,1 0 0 ,1 8 0 ,0 5 3 ,0 88 3 9 ,0 128,4 14 ,2
MHHCKHft aBTOMOÖHJIbHblH . 
TopbKOBCKHft aBTOMOCHJIb-

KM 37 -1 2 2 ,5 7 1 ,2 5 0 ,1 0 0 ,0 5 0 ,1 0 0 ,0 5 2 ,9 90 4 2 ,2 133,2 13 ,3

Hbia ............................................ KM 3 5 -1 0 2 ,5 5 1 ,1 0 0 ,4 4 0 ,0 5 0 ,0 9 0 ,0 5 2 ,9 50 4 0 ,3 137,6 12,1
.P ocT cejib M au i* ......................... KM 3 5 -1 0 2 ,6 3 1 ,3 4 0,51 0 ,1 4 0 ,1 7 0 ,0 5 3 ,0 76 3 5 ,5 126,1 12,1

1 0 ,3
6 ,5 8

.ro M C e /ib M a iu * ......................... KM 3 5 -1 0 2 ,5 8 1 ,4 7 0 ,3 6 0 ,1 4 0 ,1 5 0 ,0 4 3 ,0 7 3 3 5 ,2 122,0
ftpOCaaBCKHft MOTOpHblft . . 
BoajKCKHft 1 BBTOMOÖHJlb-

KM 5 5 -5 2 ,6 4 1 ,0 4 0 ,7 9 0 ,0 5 0 ,0 9 0 ,0 7 2 ,9 9 0 6 1 ,6 195,10

^ B U fl..................................................... G h  M all
4 5

2 ,8 1 ,1 5 0 ,2 8 0 ,0 16 0 ,0 1 5 0 ,0 5 3 ,1 8 5 6 ,0 192 7 ,5 4

M6hhjih hx nepeÄejibHbiMH. üpaK TH Ka paöoTbi yK a3U B aeT Ha 
SKOHOMHaecKyio u e jieco o 6p a 3 H oc T b  TaKoft 3aMeHbi.

CiajIbHblX OTXOÄOB HCnOJIb3yeTCH 17,5—46% . FopbKOBCKHH H 
VpajIbCKHH aBT03aBOÄbI BBOÄHT B UIHXTy ÖpHKeTbl qyryHHoft
CTpy*KH (5— 21% ). Ronn  B 03BpaTa coöcTBeH H oro npoH3BOÄCTBa 
cocTaBJiaeT 25—47%.

Bojokckhh aB T 03aB 0Ä  HcnoJib3yeT b umxTe kobkoto qyryH a  
TOJibKo B03BpaT coöcTB eH H oro npoH3BOÄCTBa, CTajibHue naxeTbi h 
$eppocnjiaB bi.

PacxoÄ KOKca Ha öoAbiiiHHCTBe 3aBOÄOB He npeBbimaei 1 5 % .
HCKJHOqeHHeM HBAHIOTCH VAbHHOBCKHH H KyTaHCCKHH aBT03aB0ÄbI,
rae pacxoÄyeTCH cooTBeTCTBeHHo 180 h 197 /ca KOK ca Ha 1 t  jkha- 
Koro qyryHa.

B KaqecTBe <j)juocoB Hcnojib3yeTca H3bccthhk b KOAHqecTBe 
2—5 ,5 %  k  Becy MeTajui03aBajiKH. OTAe.ibiibie 3aB0Abi ÄOnojiHH- 
TejibHO npHMeHHiOT b KaqecTBe (JuuocyramHx aoöaßOK njiaBHKOBHH 
rnnaT (3HJI, KA3, 51M3), anaTHTOByra pyAy (3HJ1, YA3, KA3) 
h jKejie3Hyio pyay  (3HJ1, M A 3).

Ha Bcex aBT03aB0Aax jkhäkhh MeTajui MOÄH(})Hn,HpyeTCH kom- 
iuieKCHbiM MOAH(J)HKaTopoM (A l— B — B i). Bop, KaK npaBHJio, bbo- 
ÄHTCH B BHÄe ßopHOH KHCJIOTbl. Ha TopbKOBCKOM aBT033B0- 
Äe b cocTaB KOMnjieKCHOro MOÄtujiHKaTopa bxoäht chjihko- 
6opa/i. BncMyTa bboähtch  0,0014— 0,004% k Becy jkhäkoto 
MeTaajia.

IIInxTa b ochobhom B3BeniHBaeTCH Ha nHijiepÖAaTHbix Be- 
cax pbiqa*Horo THna. Ha yjibHHOBCKOM aBT03aBOAe Haßop 
H B3BeUlHBaHHe HIHXTbl OCymeCTBAHIOTCH C nOMOUlblO Mar- 
HHTHOH maÖ6bI, OCHameHHOH TeH30MeTpHqeCKHMH BeCaMH.

TeMnepaTypa n.iaBKH Ha öoJibuiHHCTBe 33boäob kohtpo- 
JiHpyeTCH nepHOÄHqecKH c noMouibio onTHqecKoro nnpoMeT- 
pa hjih ycTaHOBJieHHOH TepMonapu norpyxceHHH. npo6bi 
Ha XHMHqecKHH aHa.iH3 OTÖnpajiHCb qepe3 15— 30 muh. 
ripoÄOÄJKHTejibHocTb onpeÄeAeHHH XHMHqecKoro aHajiH3a 
qyryHa 3Kcnpecc-MeT0Ä0M cocTaB-iaeT 15—20 muh.

MexaHHqecKHe cbohctba npoBepnioTCH HcnbiTaHHeM Ha 
pa3puB o 6pa3n,oB ÄHaMeTpoM 12 hah 16 mm. Mockobckhh 
aBT033BOÄ hm. JlHxaqeBa, Topbkobckhh, 3anopo»tcKHH h 
yAbHHOBCKHH HBT03aBOAbI HCnOAb3yK)T ÄAH KOHTpOAH OÖ- 
pa3u,H ÄHaMeTpoM 16 mm, Bce ocTaAbHue —  ÄHaMeTpoM 
12 MM. OTCyTCTBHe eAHHOH MeTOÄHKH HCnUTaHHH MexaHH- 
qecKHx cbohctb KOBKoro qyryHa Ha hbto3aBOAax bhocht 
onpeÄeAeHHbie 3aTpyÄHeHHH npn oneiiKe KaqecTBa otähbok, 
BbinycKaeMbix pa3AHqHUMH 3aB0A3MH, hto Bbi3biBaeT Heoö- 
XOÄHMOCTb B npHMeHeHHH eÄHHOH MeTOÄHKH HCnblTaHHH B 
OTpaCAH.

TepMooöpaßoTKa öeAoro qyryHa Ha 4)eppiiTHbiH kobkhh 
qyryH b ycAOBHHX nepeqHCAeniibix Burne 3bboaob ocymecT- 
BAHeTCH b 3AeßaTopHbix SAeKTponeqax THna n - 6 5 0 .  flpoH3- 
BOÄHTeAbHOCTb sTHx neqefi KOAeÖAeTCH ot 600 äo 900 /ca/q. 
IIpoÄOAJKHTeAbHocTb TepMoo6pa6oTKH 27— 43 q.

Ha SoAbuiHHCTBe 33B0Ä0B cymecTByioT ÄBa pexcHMa ot- 
jKHra: oähh äah tohkoctchhux otähbok, Äpyrofi äah Mac- 
CHBHblX OTÄHBOK. MhHCKHH aBTO33B0Ä OTHCHTaeT BCe AHTbe ÄO 
eÄHHOMy peiKHMy. HeKOTopbie pexcHMbi TepMoo6pa6oTKH otähbok 
npHBeÄeHbi Ha pnc. 1.

T  a 6  ji h  n a l  J la T C H H b ie  n e x n  k o b k o t o  q y r y -
n a  y A b H H O B C K o r o ,  K y T a n c c K o r o ,  
3 a n o p o / K C K O r o  a B T O M o Ö H A b H b ix  
h  H p o c A a B C K o r o  m o t o p h o t o  3 a -  
BO ÄO B O C H a m e H H  M eT O A H q eC K H - 
m h  S A e K T p n q e cK H M H  n e n a M H  k o h -  

C T pyK H H H  r n n p o a B T o n p o M .  M e -  

T O Ä H q e cK H e  n e q n ,  3 a  H C K A io q e H H -

e M  Ä ß y x  n e q e ö  y A b H H O B C K o r o  

a B T 0 3 3 B O A a , p a ö o T a i o T  6 e 3  3 a -  

IÄHTHOH a T M O C ())ep b I-

Ä H a A H 3  O Ö O p y Ä O B a H H H , n p n -  
M e H n e M o r o  ä a h  T e p M o o ß p a ß o T K H  
o t ä h b o k  c u e A b i o  n o A y q e H H H  
C T p y K T y p u  K O B K o r o  q y r y H a ,  n o -  
K a 3 b iB a e T ,  h t o  3 A e B a T o p H b ie  h  
M e T O Ä H q e cK H e  n e q n  M o p a A b H O  yc- 
T a p e A H  h  H e  O T B e q a io T  c o ß p e -  
M eH H O M y  y p o B H io .  O h h  o Ö A a Ä a -  
IOT HH3KOH n p O H 3 B O Ä H T e A b H O - 
C T bK ) (0 ,5 — 0 ,9  t/ h ) ,  H e 3 K 0 H 0 M H q - 
h u  h  H e o ö e c n e q H B a i O T  H a A e x c -  
«oä r ö p M e T H 3 a n H H  p a ö o q e ö  K a 
M e p u  n e q n ,  q r o  n p u B O A H T  k  

o 6 p a 3 0 B a H H K )  ÖO AbU IOH  O K aA H H bl H p e 3 K O  y Ä A H H H e T  npO Ä O A H C H - 
T eA b H O C T b  T e p M O O Ö p a Ö O T K H . T a K ,  H a  H p O C A a B C K O M  M O T O p - 
h o m  3 a B 0 A e  T e p M o o 6 p a 6 o T K a  n o p u iH e f t  a o  C T p y K T y p u  n e p A H r a o r o  
K O B K o r o  q y r y H a  B eA eT C H  c 3 a c u n K o ö  n e c K O M , b  c b h 3 h  c  q e M  0 6 -  
m a n  n p o A O A x c H T e A b H o c T b  u h k a b  c o c T a B A H e T  5 2  q  B M e c T o  1 5 —  
19 q . T e p M o o 6 p a 6 o T K a  H a  (J iep p H T H b ift k o b k h h  q y r y H  H a  y A b H H O B - 
c k o m  h  ä a n o p o iK C K O M  a B T 0 3 3 B 0 Ä a x  n p o A O A x c a e T C H  2 5 — 3 0  q , H a  
K y T a n c c K O M  —  4 2  q , h t o  3 i ia q H T e A b H o  O T C T a e T  o t  y p o B H H , ä o -  
C T H r a y T o r o  H a  3 a B O A a x  3 a p y 6 e > K H b ix  ( j in p M .

C 1969 r. Ha y/ibHHOBCKOM aBTO33B0Äe ocßoeHbi Äße MeTOÄHqe
cKHe neqn c  3amHTHoft aTMocipepoH. npHMeHHeTCH CAeAyiomHH co - 
CTaB 3amHTH0H aTMocijiepbi: 7— 8 %  CO; 5 — 6%  CO2; 0,65 O2; 
88—84% N2. Fa3a pacxoÄyeTCH 100 m 3/h Ha OAHy neqb. B  uexe 
HMeeTCH OÄHa ycTaHOBKa, npoH3BOÄHiuafl 200 m3/h 3am,HTHoro ra 
sa . CocTaB aTMOc^iepbi KOHTpoAHpyeTCH aBTOMaTHqecKH. H a 3a- 
BOAe He HcnoAb3yioTCH npeHMymecTBa HOBoro oöopyAOBaHHH, TaK 
k s k  oTHcnraeTCH AHTbe, He npoiueAinee npeABapHTeAbHofl o h h c t k h .  
B c b h 3 h  c 3 t h m  yÄAHHHeTCH nepHOÄ HarpeBa ä o  TeMnepaTypu 
nepBOH CT3ÄHH rpa(pHTH3aU.HH H OTAHBKH nOCAe OTHCHra nOÄBep- 
raiOTCH 100% - h o h  oqHCTKe.

B T a ß A .  1 h  2 n p H B e Ä e H b i C T a T H q e c K n e  x a p a K T e p n c T H K H  x h m h -  
q e c K o r o  c o c T a B a  k o b k h x  q y r y H O B , B b in A a B A a e M b ix  H a  a B T 0 3 a ß o -

0 )

P h c . 1. Pe%HMbi OTHCHra (|)eppHTHoro KOBKoro nyryHa H a  aBT03a-
B O ^ax:

a —  ypajibCKOM; 6 — r opbK O B C K O M j e —  3 a n o p o > K C K O M ; I  —  i ;h k j i  A ; 
II — UHKJI B
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T a f i j i H u a  2

3aßon
MapKa
MyryHa

CTaHaapTHbie o t k j i o h c h h a  o c h o b h u x  
saeM em oB XHMHnecKoro cocta ß a  

B %

CraHAapTHbie OTKJioHe- 
h h h  SHaqeHHfi MexaHHMe-

CKHX CBOHCTB B KZfMM?

c 1 S1 M n °B H B

„ApMaJiHT* (r . 3 a n o p O ) « b e ) ...................... KM 30-5 0,12 0,07 0,07 4 6 ,2
yVlbJIHOBCKHH aBTOMOÖHJIbHblrt................. KM 35-10 0,1

0,09
0,1 0,04 2 7

KyT3HCCKHH aBTOMOÖHJlbHblft.................. KM 35-10 0,14 0 ,09 3 ,7 16,6
3anopo)KCKHH «K oM M y H a p * ...................... KM 35-10 0,07 0,1 0,05 1,2 9,1

KM 55-5 0,07 ' 0,1 0,05 7 ,4 2 ,2
ypaTIbCKHH aBTOMOÖHAbHblii............ KM 35-10 0,06 0,08 0,045 2 ,5 6 ,2
M h h c k h m  aBTOMOÖHJibubiM..............
MOCKOBCKHA aBTOMOÖaUbHblrt HM. JlH«

KM 37-12 0,13 0,12 0,07 3 ,8 16

xaneBd ......................................................................... KM 35-10 0,06 0,07 0,036 4 ,3 12
ropbKOBCKIJH aBTOMOOlUlbUblH . . . . KM 35-10 0,11 0,144 0,11 6 ,6 10
«P ocT ceJ ibM au i* ................................................ KM 35-10 0,078 0,09 0,1 1,35 5 ,4
.ToMce^bMaui* ......................................................... KM 35-10 — — — — —
flpOCaaBCKHH MOTOpHblft............................... KM 55-5 0,09 0,09 0,05 61,6 20
BOJlJKCKHft SBTOMOÖHJIbHblft...................... Gh Mall 

M  45
0,06 0,06 5 16

A a x . C p eÄ H H e A aH H bie cBH AeTCAbCTByiOT o  cooTB eTCTBH H  c o A e p jK a -  
HHH OCHOBHHX BJieMeHTOB TCXHHHeCKHM yCAOBHHM. M aCTOTHbie K p ii- 
Bbie p a cn p e a e ^ e H M H  y r a e p o Ä a ,  KaK npaB H A O , HMeiOT npoAOAJK H - 
T e jib H y io  a cH M M eT p a io  ( e e  3HaneHHH a j ih  O TA eA bH bix 3 3 b o a o b  
6 a h 3 k h  A —  4 8 -1 -5 2 )  h  noAOJKHTCAbHbiH a x c u e c c  ( £ = 5 0 0 - i - 6 0 0 ) .

P a cn p e A e jie H H e  KpeMHHH x a p a K T e p H 3 y e T c a  o TpH uaTC A bH oft acH M - 
M eipH eft. P a cn p e A e a e H H e  M a p ra H p a  HM eeT KaK noAOJKH TCAbH yio, 
Ta K  H O Tp H U a Te jIb H yiO  aCHMM eTpHK), HTO 33BHCHT O T BHÄB M a TC - 
p n a jio B , npH M eH HeM bix ä -hh i io ä u ih x t o b k h  M a p ra H n a .

B  T a ö ji .  2  A aH bi cpeA H eK B aA paT H H H bie  OTKJioHeHHS yK a3aH H b ix  
sjieM eH TO B . H aH Ö O A bu iH e 3HaneHHH COOTBeTCTByiOT n y ry H a M , b u -  
m iaB JiaeM biM  Ha M h h c k o m  h  K y T a n ccK O M  a ß T 0 3a B 0A a x . H a n 6 o . i e e  
CTaÖHAbHH n o  XH M H necKO M y c o c T a B y  n y ry H b i, B u n jiaB J iH eM bie  Ha 
rOpbKOBCKOM  H 3anopO JK CK O M  a B T 0 3 3 B 0 A a X . BbICOKHe OTKJlOHeHHH
b  co flep jK a H H H  o c h o b h h x  3JieM eHT0 B Ha M h h c k o m  a B T 0 3 a B 0 A e  0 6 - 
y cA a B J iH B a eT ca  H ecooT B eT C TB H eM  c m k o c t h  3JieK TponeH H  n p o H 3 B o - 
AHTejibHOCTH B arpaH K H . H a  K y T a n ccK O M  aB T 03aB O A e, h o -b h ä h m o -  
M y, HMeioTCH A p y r n e  npHHHHbi.

n o  oTH om eH H K ) M a p r a H n a  k  c e p e  b  k o b k o m  n y r y H e  3aB O A bi p a c -  
n p eA e jia ioT C H  Ha Ä ß e  r p y n n b i :  Ha M o c k o b c k o m  a B T 0 3 a B 0 A e  h m . / I h - 
x a n e B a , 3 a n o p o jK C K O M , y p a jib C K O M  h  K y T a n ccK O M  a B T 0 3 a B 0 A a x

M n  n  ,
npHMeHHKJTCH n y ry H b i c O TH om eH neM  — t —  =  2 , 6  -s- 3 ,  b  n y r y n a x

O

o c ra a b iib ix  3 3 b o a o b  3 t o  o ra o u ie u H e  BU A epJK H BaeTCH  b  n p e A e jia x  
3 ,6 — 4 ,5 .

H a  p n c .  2 , 3  h  4  u pH B e/ieH bi rH C T orpaM M bi p a c n p e a e - ie i iH a  M e- 
xaH H necK H x c b o h c t b ,  a  b  t h ö j i .  1 —  cp eA H H e 3HaneHHH p a c n p e f le -  
JieHHH MexaHHHeCKHX CBOftCTB. H 3 yK a3aH H blX  A3HHbIX BHÄHO, HTO 
n o  n p e a e ^ y  n p o n H o c r a  n y r y H  öoA buiH H C T B a aB T033BO AO B c o o r a e T -  
CTByeT CBOHCTBaM, p e rA a M e H ra p y e M b iM  TOCTom. U cK A io n e H iie  c o -  
C T aB jiaeT  K y T a n ccK H Ü  h  yAbHHOBCKHft aB T 0 3 a B 0 A b i, H M erom n e H an - 
6 o j i e e  HH3KHe 3HaneHHH npoHHOCTH k o b k h x  nyryH O B .

H acT O T H bie  K pH B w e n p e f l e j ia  npoHHOCTH h m c io t  noAOJKHTCAbH yio 
a c iiM M eT p n io . H 3 3 t o t o  C A eA yeT , h t o  m o a s  p acrip eA e .ieH H H  c a b h -  
H yTa o t  c p e A H e a p n ^ M e T H H e c K o r o  3HaneHHH b  c T o p o H y  M e n b u in x  
3HaneHHH n p e A e A a  npoHHOCTH. n o c A e A n e e  03H aH aeT , h t o  i ia i iö o . 'ib -  
m e e  k o a h h c c t b o  p e 3 y jib T a T 0 B  n jiaB O K  y jibH H O B C K oro h  K y r a H c -  
c k o t o  a B T 0 3 3 B 0 A 0 B  jiejK H T HHHce n p e A e A a , p e r jia M e H T H p y e M o ro  ny- 
ryHOM K H  3 5 - 1 0 .  A H a A H 3 H p yn  A a m ib ie  T a 6 A . 1 h  2 , oÖ H apyJK H B a-

eM B3aHMOCBH3b cpeAH eKBaApa- 
THHHOTO OTKJlOHeHHH C ypOBHCM 
n p e a e jia  npoH H O CTH . C n o B u u ie - 
HHeM n p e A e A a  npoH H O CTH  yB ejiH - 
HHBaeTCH H CpeAHCKBaApaTHHHOC 
OTKAOHeHHe. f lp a B A a , b  AaHHOM 
CA yn ae OTM enaeTCH  BAHHHHe TH 
n a  npH M eH H eM oro oö opyAO B aH H H  
ÄAH  O TJK H ra —  B MeTOÄHHeCKHX
nenax cpeAneKBaApaTHHHoe o t -  
KAOnenne h h jk c . HcKAroneHHeM 
b  s t o m  C A yn ae h b a h c t c h  KyTanc- 
CKHH aB TO33B0 Ä , TA e  n p H  HH3KHX 
3HaneHHHX npoHHOCTH H HCnOAb-
30B3HHH MeTOÄHHeCKHX nenen
ÄAH OTJKHra H M eeT MeCTO BblCO- 
K a n  A H cn epcH H  p e 3 y A b T a T 0 B .

06pa6oTKoft A a n n b ix  ycTaH O B - 
A e n a  CA eAyiO H jaH  3aBHCHMOCTb 
MejKAy cpeAHeKBaApaTHHHbiMH

P hc. 2. P a c n p e A e A e m ie  n p e A e A a  npoHHOCTH M a p oK  k o b k o t o  n y r y -  
H a c p e p p H r a o r o  K A a c c a , B b in y cK a eM b ix  aB T 03a B 0A aM H :

/  —  M o c k o b c k k m  h m . J l H x a i e B a ;  2 — T opbK O B C K H M ; 3  —  y p a j ib C K H M ; 4 — 
ya b H H O B C K H M ; 5 —  3 a n o p o > K C K H M ; 6 —  K yT aH C C K H M ; 7  —  M h h c k h m

O TKAOH eHHHM H H cp C Ä H H M H  3H aH eiIH H M H  n p O H H O C TH :

5 0 =  0 , 1 5 8  a B —  2 , 9 . 0 )

H3 PHC. 4 H Ta ÖA. 1 BHÄHO, HTO TBepAOCTb <j>eppHTHHX KOBKHX 
nyryHOB aBT03aBOAOB h 3 x o ä h t c h  3iiaHHTeAbHo HHiKe, a o t h o c h -  
TeAbHoe yAAHHeHHe Bbirne npeAeAOB, ycTaHOBAeiiHbix TOCTom.

0  10 20 3 0  00  0 10 20 30 00 50 0  10 20 nL %

P hc. 3. PacnpeAeAenne OTHOCHTeAbHoro yAAHiie- 
HI1H (o6o3HaHeHHH Te JKe, h t o  Ha pnc. 2)

3 t o  CBHAeTeAbCTByeT o  HeynopHAOHeHHH pe>KHMOB o m H r a , npn- 
MeHaeMbix Ha 3aBOAax, h , TOHHee, o  pacTHHyTOCTH h x  n o BpeMe
HH. MaCTOTHbie KpHBbie TBepAOCTH HMeiOT nOAOJKHTeAbHblH SKCUeCC 
h acHMMeTpHio. CpeAHeKBaApaTHHHoe oTKAOHeHHe 6,2— 
16,6 Kr/MM2. HaHMeHbuiee OTKAOHeHHe HMeeT nyryH, BbinAaBAHe- 
Mbifl Ha ypaAbCKOM aBT03aB0Ae, HaHÖOAhuiee —  Ha M h h c k o m  h 
KyTanccKOM aBT033B0Aax (16— 16,6 k F/ m m 2) .  OTMenaeTCH TaK>Ke 
CTaÖHAbHOCTb pe3yAbTaTOB no TBepAOCTH, noAynaeMbix npn o t jk h -  
re b  MeTOAHnecKHx nenax 3anopo>KCKoro h  ypaAbCKoro aBT03a- 
b o ä o b .  B ueAOM nyryHbi, BbinjiaBAaeMbie Ha ypaAbCKOM aBT03a- 
BOÄe, OTAHH3IOTCH HaHÖOAbHieH CTaÖHAbHOCTblO no MexaHHHeCKHM 
CBOHCTBaM.

HB kT/mm2

P h c .  4 . P a c n p e A e A e H n e  n p e A e A a  t b c p a o c t h  ( o 6 o 3 i ia n e -  
h h h  t c  * e ,  h t o  H a pnc. 2 )
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Ha ocHOBe oöpaöoTKH cTa im ecKHX uaiiHbix no.qyqeHbi caeÄyio- 
IUHe 33BHCHMOCTH MejKÄy MexaHHqeCKHMH CB0HCTB3MH H XHMHqe- 
CKHM COCTaBOM (jieppHTHblX KOBKHX qyryHOB, BbinJiaBJIHeMblX B 
3BT0MOÖHJIbHOH npOMblLUJieHHOCTH:

0B =  115,4 —  25 ,8  C3; H B  =  159 —  9 ,9  C3; (2)

aB =  113, 4(1 - S Ci),

rae S Ct —  cTeneHb 9BTeKTHqH0CTH, paccqHTaHHaa no (jjopM yae, 

npHBeÄeHHoft b p a ö oT e [2].
3aBHCHM0CTb M e*Ä y  npoqHocTbK) n TBepÄOCTbio qyryHOB nep- 

.iHTHoro h (}>eppHTHoro KJiacca HMeeT b h a

aB =  1,02 +  0 ,28  H B .  (3)

KH (B03ÄyUIHbie CKOpOCTHbie BeHTHÄHTOpbl HJIH MaCJIHHbie B3HHbl) 
Ha BbixoÄe o t j ih b o k  H3 BbicoKOTeMnepaTypHoft neqn.

Ha pn c. 5 npHBeÄeHa HOMorpaMMa, xapaK TepH 3yrom aH  MexaHH- 
qecKHe CBoftcTBa h oöpaöaTbiBaeM ocTb nepjiHTHoro k o b k o t o  q y r y 
Ha, n o a B e p ra y T o ro  n o cjie  nepBoft c t h ä h h  B03ÄyniHofi ( a ) hjih  3 a -  
KajiKe b M acjie ( 6 )  h BbicoKOMy o ra y c K y . Ha pnc. 6 npiiB euen  
rpa(})HK 33BHCHM0CTH H3MeHeHHH TBepÄOCTH OTJIHBOK pa3JIHqH0H 
TOJimHHbi, noÄ B eprayTbix B 03Ä ynm oft ( a )  h MacjiHHofl 3aKajiKe  
( 6 ) ,  o t  npoÄOJUKHTejibHOCTH OTnycKa npn 650°. YKa3aHHbie naH -  
Hbie M oryT ßbiTb Hcnojib30BaHM  ä jih  Bbiöopa c b o h c t b  M aT epnajia  
H pejKHMOB TepMOOÖpaÖOTKH B 33BHCHM0CTH OT Tpe6oBaHHH, 
npeÄi>HBÄHeMbix k ÄCT3ÄHM. 3aKaaKa b M acjie n o cjie  nepBoft era- 
ä h h  OTiKHra M osceT ßbiTb npHMeHeHa ä h iiib  ä jih  AeTaaeft H ecaoac- 
HOft KOH(})HrypaUHH.

O äh oh  h3 BajK neH uiH X  3 a Ä a q  aBTOMOÖH.TecTpoeHHH h b jih b tch  n o -  
BbiuieHHe HaÄeiKHOCTH h Ä O J iroB eq iio cT H  H 3aeAH ft. n o s T O M y  H e o ß -  
XOÄHMO nOBbICHTb M exaH H qeC K H e CBOHCTBa OTÄHBOK H3 KOBKOTO 
qyryHa. 3 t o  ca e m y e T  o cy m e c T B H T b  n yT eM  noB bim eH H H  cpeÄ H H X  
3HaqeHHH TBepÄOCTH ä o  145— 148 k F / m m 2. n p n  T aK oft TBepÄOCTH, 
cjieÄya 33BHCHMOCTH ( 3 ) ,  n p e a e a  n p o q H o c m  q y r y H a  B 0 3 p a c T a e T  
äo 41 k F / m m 2. n p n  H cn ojib30B aH H H  M eTO Ä H qecK H x n e q e ft  ä jih  o t -  
*H ra 90% p e 3y .ibT aT O B  no T B e p a o cT H  o t ä h b o k  ö y A ß T  n a x o Ä H T b cn  
b n p e a e jia x  134— 162 k F J m m 2, h t o  6 y a e T  cooT B eT C T B O B aT b 
TOCTy 1215— 59 M a p n e  KH 37- 12.

B iw ä o m , a n a n m  c o c t o h h h h  TexHOj i o t h h  naaBKH h  TepMooöpa- 
ÖOTKH OTÄHBOK B ÄHTeÜHHX UeXaX KOBKOTO qyryHa 3BT03aBOÄOB 
noKa3bmaeT Ha neoQxoÄHMocTb noBumeHHH KaqecTBa h  c t h ö h ä h -  
3aiiHH c b o h c t b  BbinÄaBÄHeMbix qyryHOB. HanSoaee HeÄecoo6pa3Hbi 
Äßa ny™  b  peiueHHH yKa3aHHoft 3aÄaqn.

r ie p B u fl —  CBH33H c  yn op H Ä oq eH H eM  c y m e c T B y io m e H  T e x H o a o -  
THH. B OCHOBHOM 9 T 0  OTHOCHTCH K n ep eC M O T p y  peHCHMOB TepM OOÖ- 
paßoTKH Ha c y m e c T B y io m e M  o ß o p y a o u a H H H  b  C T o p o H y  h x  c o K p a 
meHHH H ÄOBeÄOHHH cpeÄ H H X  3HaqeHHH  TBepÄOCTH (JieppHTHblX 
kobkhx qyryH O B  ä o  HHJKHero n p e a e . i a ,  n p e Ä y cM O T p e H H o ro  
TOCTom 1215— 59.

B ra p o ft  —  cBH 3aH  c  n p oß eÄ eH H eM  peK on cT pyK U H H  c y m e c T B y io -  
hihx npoH3BOÄCTB H a 6 a 3 e  BHeÄpeHHH SÄ eK T pH qecK H X n e q e ft  ä ä h  
miaBKH h M eTO ÄH qecK H x n e q e ft  c  3am H T H oft aTM O C(})epoft ä ä h  o t - 
JKHra. B 9T0M  C Ä y q a e  O TKpbiBaioTCH  n in p o K H e  b o 3M o j k h o c t h  ä ä h  
npoH3BOÄCTBa o t ä h b o k  H3 n epÄ H T H O ro K O B K oro q y r y H a .

B Ta6Ä. 1 npH Bem eH M  Ä a H H u e , x a p a K T e p H 3 y io m H e  cB o ftcT B a  n e p -  
.THTHoro k o b k o t o  q y r y H a  3 3 b o ä c k h x  M a p oK . 9 t h  q y r y H b i  oq e H b  M a- 
.10 npHMeHHiOTCH B OTeqeCTBeHHOM 3BTOMOÖHÄeCTpOeHHH. O Ö b e M  
hx npoH3BOÄCTBa H e n p e B H m a e T  0 ,3 % B b in y cK a  o t ä h b o k  H3 k o b -  
Koro q y ry H a , a  3 a  py6e>K O M  [11 yÄ eÄ bH bift B e c  o t ä h b o k  H3 9 T o r o  
M aTepna.ia c o c ia B Ä H e T  30 — 5 0 % . T e p M O o ö p a ß o T K a  o t ä h b o k  Ha 
nepÄHTHbift k o b k h ü  q y r y H  o cy m e cT B a n e T C H  b  H e n p n c n o c o ö a e H H b ix  
ääh s t h x  u e .ie f t  n e q a x ,  b  p e 3 y Ä b T a T e  H a H pocaaB C K O M  m o t o p h o m  
h o c o ö e H iio  3an opo>K C K O M  aB T033B O Ä C  HaÖÄiOÄaeTCH 6 o Ä b m o ft  
pa3Ö poc p e3yÄ bT a T O B  n o  M exaH H qecK H M  C B oftcT B aM , h t o  ÄHCKpeÄH- 
rapyeT  9 t o t  M a T e p n a a  n e p e Ä  M exaH H K aM H  h  K OH CTpyKTopaM H . 
TaK, Ha 3aB O Ä e « K o M M y H a p »  n p n  cp e Ä H e ft  TBepÄOCTH o t ä h b o k  
216 k F / m m 2 9 0 % ÖTKÄOHeHHÖ COCT3BÄHIOT ± 3 9  k z/ m m 2, h t o  c y u t e -  
cTBeHHo CKa3biBaeTCH  H a o ö p a ö a T b iB a e M o c T H  h  s K c n a y a T a u n o i i -  
HHX CB0HCTB3X OTÄHBOK.

M h h ck h m  cfiHÄHaÄOM H H H T a B T o n p o M a  p a 3 p a 6 o T a H  h  H c c a e a o -  
bäh TexH O Ä ornqecK H ft n p o u e c c  npoH 3B O Ä C TB a o t ä h b o k  H3 n e p a H T - 
Horo k o b k o t o  q y r y H a .  I T p o u e c c  ocH O BaH  Ha H cn oÄ b30B aH H H  ö e . i o -  
ro  q y ry H a , XHMHqecKHft c o e r a B  K O T o p o ro  h  y c ä o b h h  m o ä h <[>h u h p o - 
BSHHH COOTBeTCTByiOT npHM eHHeM bIM  B OTpaCÄH ( 2 ,4— 2,6 5 % C, 
1,1, - 1,3 5 % Si, 0,3 — 0,5 5 % M n, < 0, 15S, < 0, 12% P,
< 0,06% C r ), TaK qTO HMeeTCH B03M05KH0 CTb B OÄHOM H TOM * e  
noT oxe noÄyqaTb o t ä h b k h  H3 nepÄHTHoro h  (jieppHTHoro k o b k h x  
qyryHOB. Pe>KHM TepMOo6 p a6 oTKH 3aÄaeTCH H3 y c ä o b h h  oöecn e - 
qeiiHH noÄHoro pacnaÄ a CTpyKTypHO-cBoßoÄiioro ueMeHTHTa Ha 
nepBoft CT3ÄHH rpa(j3HTH3aUHH H C03Ä3HHH ÖAaTOnpHHTHblX npeÄ- 
nocHÄOK ä ä h  noÄyqeHHH MeÄKOÄHcnepcHoft, copÖHToo6 pa3Hoft 
CTpyKTypbi nepÄHTa npn o x ä 3 i k a c h h h  c  nepBoft c t h ä h h  h  b  npo- 
iiecce B ucoK oro OTnycKa. T epM oo6 p a6 oTi<a Ha nepÄHTHbift k o b k h ü  
qyryH c o c t o h t  H3 Tpex 9TanoB:

1. BbicTpbift HarpeB ä o  960° co CKopocTbio 350— 400° b  qac h 
BHflepiKKa n p n  960± 10°C b  TeqeH H e 6 — 7  h.

2. B b ic T p o e  npoMOKVToqiioe oxmaiRÄenne c 960 ä o  300— 350° c o  
CK opocTbio He MCHee 90— 100° b  M HH yTy —  B03Ä y m H asi h ä h  M a c - 
ÄHH3H 3aK aÄ K a.

3. O m y c K  n p n  6 0 0 — 6 5 0 °  b  TeqeH H e 4 — 2  h  c  n ocÄ eÄ y io iU H M  o x -  
aaiKÄeHHeM H a B 0 3 Ä y x e .

T e p M o o ö p a ß o T K y  peK O M enuyeT C H  npoB O Ä H T b b  cn e u H a jib i ib ix  
MeTOÄHqecKHx n e q a x ,  H M e io iu n x  K O H T poÄ bH yio aT M O C ([)epy b  b m c o - 
K O TeM nepaTypH oft 30H e h  ox Ä a Ä H T eÄ b H b ie  y c T p o ft c T B a  ä ä h  3 a x a Ä -

0  ZOO 2Z0 Z W  ZöOHBk F/m m *

Phc. 5. B 3aHMOCBH3b Me>K- 
A y TBepÄOCTbio, npoqHO- 
CTblO, OTHOCHTeJIbHbIM
yÄJiHHeHHeM h oßpaöaTbi- 
BaeMOCTbio nepjiHTHoro 
KOBKoro qyryHa, noÄBepr-

v m/muh

H yToro BOSÄymHoft (a )  m  
hjih m s c -tthhoh saKajiKe n o n i / n nHJIH M3CJIHH0H

(6)

Phc. 6 . BÄ H H H ne npoÄ O Ä iK H - 
TeÄbHOCTH BblÄepiKK H  npH  
T e M n e p a T y p e  650° Ha T B ep - 
ÄOCTb OTÄHBOK H3 nepÄH TH O - 
ro  k o b k o t o  q y r y H a , n o Ä B e p r -  
HyTbix B03ÄyniHoft 3aKaÄKe
( а )  h ä h  3aKaÄKe b  M acne
(б )  (cnÄomHbie ä h h h h  —  o t 
ä h b k h  TOÄIUHHOft ÄO 25 MM,

m TpH xoßbie —  ä o  60 m m )

m

360

320

280

260

200

v

v \
6

i

a
S ä t - .

0

TexHOÄornqecKHft n p o u e c c  H3roTOBÄeHHH o t ä h b o k  H3 nepÄHTHo
ro  k o b k o t o  qyryH a n p o m e a  m n p oK oe o n p o ß o B a im e  Ha M h h c k o m  h 
ypaÄbCKOM aB T033BO Äax Ha pa3ÄHqHoft HOMeHKÄarype o t ä h b o k . 
O t ä h b k h  H3 h o b o to  M arep n a Ä a  6 h ä h  no Ä sep rH y T H  cTeHÄOBbiM h 
ä o p o h ih h m  HcnbiTaHHHM. Pe3yÄbTaTbi noÄyqeHbi noÄOJKHTeÄbHbie. 
B qacTHocTH, noK a3aH a peaÄbH aa B03M05KH0CTb CHHJKeHHa Beca  
o t ä h b o k  H3 (jieppHTHoro KOBKoro qyryH a Ha 10— 15%, a TaKace 
yßeÄHqeHHH ÄOÄrOBeqHOCTH OTÄeÄbHbix ÄßTaaeft b  1,5— 2,5 p a 3a  
npu nepeBO/ie h x  Ha H3roTOBÄeHHe H3 nepÄHTHoro k o b k o t o  q yryH a .

Ha B o ä jk c k o m  aBT033B0Äe Ha 6 a3e  HcnoÄb30BaHHH saeKTpo- 
nÄBBKH h coBpeMeHHwx MeTOÄHqecKHx neqeft ä ä h  TepMooöpaöoTKH 
ocBoeH BbinycK o t ä h b o k  H3 nepÄHTHoro k o b k o t o  qyryHa. nepÄHT
Hbift k o b k h ü  qyryH Gh Mall 45 BA3 coqeT aer BbicoKyio npoq- 
HocTb c  nÄacTHqHOCTbio h no CTaÖHÄbHOCTH pe3yÄbTaT0B h  o 6pa- 
öaTbiBaeMOCTH npeßocxoÄHT qyryH nepÄHTHoro K aacca H pocaaB - 
CKOrO MOTOpHOTO H 3 anOpOIKCKOrO aBTOMOÖHÄbHOrO 33B0Ä0B 
(TaÖÄ. 1 h 2).
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Cßsoyiou^He ahsi M3roTOBneHM5i c re p x H e H  b  ropsiHMx shjumkox

A. H. TAH AH HH , B. P. EAJIHHCKHtt, r. A. CBHPHflOBA, Jl. Jl. BtllHBljEBA
ypaJlbCKMM aBTQ3aEOA

U A  yPAJIbCKOM  a(BT03aBone ocßoeH iie n p ou ecca  H3roTO BJie- 
*  *  HHH CTepjKHeß B rOpHHHX HUlHKaX 6 bl .'IO HauaTO C UeHTpOBblX 
CTepiKHeft BecoM 1— 3 kz  ä jih  CTaabiiux o tä h b ok . H a 3aB0Äe 
onpoeKTHpOBaHa h H3roTOBJieHa BOCbMuno3HUHOHHaH K apyceab- 
iian ycTaHOBKa MoaeaH 700.

TexH H qecKan xapaK TepncTH K a yciaHOBKH npiiB eaen a HHiKe.

CTepJKH eBOH  SIIUH’C  
KOHCTpyKUHa .

pa3MepbI B MM 
HarpeB . . . .

B p eM H  pa30rpeBa ao 270° b h . . .
Tnn npHBOÄa............................ • . .
npOaOJlHCHTejIbHOCTb UHKJia B CBK . . . 
BbiaepHCKa CTepjKH« b hiuhkc

B M U H ........................................................................
Pac>ienian npoH3BonHTeabHOCib ( ko-

jiHneCTBO C beM O B  b Mac) ......................
06"beM  HaayBHOfi Tpyöbi b ö m s . . . . 
PaCapHTHbie pa3Mepbi b m m ........................

M y ry H H b iil , öe3  TOJiKaTejieft,
C BepTHKaJIbHbIM p a 3 b e M 0 M  H 

ä h o m ,  Ha k o t o p o m  y u e p jK H B a - 
H) ICH CTepjKH H  n p H  paCK pN TH H  

nOJIOBHHOK 
3 6 0X 2 40  X 3 0 0  

B  K O J ib n eB oö  in ecT H n 03H U H 0H - 
h o ü  n p o x o iH O f t  B jieK T p on en H  

COnpOTHBBeHHH 
2

riHeBManmecKHÜ
20

180
14

35 60 X 34 00 X 22 40

VcTaHOBKa BbinouHHeT aBTOMaTHuecKH Bce onepauHH b  TexHO- 
jiorHoecKOM npouecce HaroTOBaeiiHH CTepiKHefi, Kpo,Me h x  cueMa. 
Ha KapycejiH ycTaHaBÄHBaencn OÄHOBpeMeHHo BoceMb o ä h h 3 k o -  
Bbix HJIH pa3JIHHHbIX CTep>KHeBbIX HIUHKOB. Pa3pbIB aBTOMaTHue- 
CKoro UHKJia HacTynaeT b  MOMeHT, xorua OKaHuHBaeTCH pacKpu- 
THe nOÄOBHHOK CTepTKUeBOTO HUIHKa Ha n03HUHH pa3Ö0pKH. P a- 
ö o h h h  CHHMaeT roTOBbie CTepiKHH co CKajioK, npeÄßapuTe.TbHO b h -  
ÄBHHyB ÄHO JUUHKa CO CTepiKHHMH H3 30HU paCKpblTblX nOHOBHH 
ropauero HiuHKa. 3aTeM, 3aÄBHHyB ä h o  HUiHKa, paöoaHfl h a>khma- 
eT «HonKy aBTOMaTuoecKoro UHKJia. B h b t o m aTuqecKHH u h k ji  b x o -  
ä h t  onepauHH 3aKpuTHn auiHKa, noBopoTa KapycejiH, 3anojineHH5i 
HUiHKa cMecbio h pacKpbiTiM auiHKa, BMiueHuiero U3 nenn.

napa jiaejibH o c  pa3paÖ0TK0H KOHCTpyKUHH ycTauoBKH noHÖH- 
pajiucb cocTaBbi CTepiKHeBbix CMecefl «  CBH3yioiHHX, oTBeuaro- 
U1HX CJieAVIOIUHM OCIIOBHblM TpeÖOBaHHHM.

CBH3yiomee äo aikho  ßucupo h paBHOMepHo pacnpeueflaTbca no 
noBepxHOCTH 3epeH necua. CiepiKHeBau cniecb uojiiKHa HMeTb b h -  
coKyio TeKyqecTb, h t o  ocoßeHHO BaiKHO npn necKOÄyBHO-necKO- 
CTpejibHOM cnocoße 3anojiHeHHSi umnKa, AOCTaToquyio JKHByqecTb 
h He ÄOJiHcua npHÄunaTb k  cTeHKaM auiHKa.

HeoöxoÄHMo, h t o ö u  crepucHH oßaanaaH ÄOCTaToquoö npoquo- 
CTbK), MHHHMajIbHOH THrpOCKOnHUHOCTblO H TOKCHHHOCTblO, OTpa- 
HiiqeHHbiM h nocTeneHiibiM BUÄeaeHHCM rasa.

B Hauieü cTpaue h  3a py6e>KOM b  KaqecTBe CBH3yiomHx npHMe- 
h s u o t c h  pa3JimHbie TepMopeaKTHBHbie nojiHMepHbie MaTepnajibi: 
(penoji-ifiopMajibÄerHÄHbie, MoqeBHHO-cjiopMaabÄerHÄHhie, MeaaMH- 
HO-<j)opMaabÄerHÄHue, tjjypanoBue, nouHypeTaHOBbie CMoau, a 
TaKiKe pa3ÄHqHbie MOunifuiKauHH Ha ocHOBe s t h x  c m o ji .  KpoMe 
c m o ji ,  3a pyOeacoM rnnpoKo npHMeHHiOTca CBn3yioiuHe ua ocHOBe 
caxapa h raiOK03bi.

B JiaöopaTOpHbix h npoH3BOUCTBeHHUX ycaoBHHX 6biau npoße- 
ueubi cpaBHHTejibHbie HcnHTaHHH HeKOTopux cBH3yrouiux: (jieHoao- 
cnupTOB, BP-1 (pe30ÄbHaa 4>eHoa-(j)OpMaabÄerHÄ«aH CMoaa), 
BPH (cMecb BP-1 c cociaBOM HAK), BPB, MCB, CM-1 (ciuecb 
cyjib(j)HTHO-cnHpTOBoft öapÄbi h MoueBHHbi), O O -IC , M4>C-01 
(MoqeBHHO-t^opMaÄbÄerHÄHaH cMoaa, MOHH^HUHpoBaniiaa cjjypH- 
jioBbiM cnnpTOM), nPC, HPC-2, ocTepMoa (cMoaa TepMoaH3a 
ueaaoaurHHHa h  aurHUHa) h  ap.

ü p n  a a ß o p a T o p i i b ix  HcnBiTaH HJix o n p e a e a s r a n c b  n p e a e a  n p o q u o -  
cth Ha c>K3THe c u p w x  o 6 p a 3 u o :B , Ha p a 3 p u B  c y x u x  ox a a H ca e H H b ix  
oß p a 3 H O B  (c y u iK a  b  T eq eH iie  5— 15 m u h  n p n  240° ä o  n o a H o r o  b h -  
CH X aH H H ), CKOpOCTb O TB epXÄ eH H H  (n O  npOHHOCTH Ha p a 3 p b IB  0 6 - 
pa3H O B  n o c a e  B hw epiK K H  0,5— 1,0; 1,5— 2,0 h 2,5— 3,0 m u h  n p n  
400°), n oB epxH O C T H aa  npoqH O C T b, rn rp ocK on H q H O C T b , ra 3 O T B 0 p u a si 
cn ocoÖ H O C T b , iK H B yq ecT b  h  T e K y q e cT b  cM e o u .

HcnuTaHHH noKa3aan, hto HaHÖoabmyio CKopocTb O T B ep iK ae- 
HHH, npOHHOCTb B CyXOM COCTOHHHH HaiOT CMeCH Ha (JjypaHOBLIX 
CBH3yK)IHHX, B qaCTHOCTH Ha O O-IC.

0 ä H 3 K 0  npH BUCOKOH CTOHMOCTH CBH3yiOIHHX 3TH CM60H HMeiOT 
HH3Kyro IKHByqecTb.

CßH3yiouiHe MCB na ocHOBe MoqeBHHO-<j)opMaabÄerHÄHux 
CMOa x o p o m o  T B epaeiO T , HO HMeiOT HH3KyiO TepMOCTOHKOCTb H

BbicoKyio rHrpocKonHqHOiCTb, h to  npHBOÄHT k  oßpa30BaHHio c h t o -  
BHÄHoft nopHCTOCTH Ha CTaabHblX OTHBBKaX.

OeHoa-tjiopMaabÄerKÄHbie CM oau no ckopocth OTBepjKÄeHM 
ycTynaiOT (jiypanoBbiM h MoqeB«HO-([)opMaabÄerHÄUbiM. H x  npen- 
MymeCTBOM HBÄHeTCH HH3KaH rHrpOCKOHHHHOCTb CMeCH H HeBbICO- 
Kan ra30TBopnaH cn ocoö iiocT b . H3 HcnuTaHHux CBH3yiouiHx ayq- 
HiHe pe3yabTaTu HMeau (JieHoaocnHpTU. CBH3yrouiHe B P -1  h BPH 
HaiOT BblCOKyiO npOHHOCTb, HO HMeiOT HH3KyiO CKOpOCTb OTBep*- 
ÄeHHH.
CBH3yuiHe, coaepHcaiHHe caxap, no cpaBHeHHio co cMoaaMH, o t -  

BepHiuaroTCH MeuaeHHee, oäh3 ko bth cMecn HMeiOT xopouiyio >kh- 
ByqecTb h HHSKyro ctohmoctb H3roTOBaeHHH. CßH3yioiHHe ÜPC-S 
no ckopocth oTBepiKaenuH npHßaHHcaioTCH k  cMoaaM, ho oöaaaa- 
iot öoaee hih3koh cBH3yioHieH onocoÖHocTbio.

CoBMecTHo c  KeMepoBCKHM HayqHO-HccaeÄOBaTeabCKHM hhcth- 
TyTOM xHMHqecKoö npoMbiuiaeHHocTH HccaenoßaHa bo3mojkhocti 
Honoab30BaHHH b KaqecTBe CBH3yioHiero CMoau 101. CM oaa 101 
H3r0TOBaHeTCH Ha HH*He-TarnabCKOM 3aB0Äe «n aacT M a cc» , Ha 
KeMepoBCKOM aaBoae «K apöoaH T » h Opexoßo-3yeBCKOM 3aBoae 
«K apöojiH T».
CMoaa 101 BunycKaeTCH 33B0Ä3MH c o  caenyioniHMH cbohct-

B3MH:
Ba3K0CTb no OciBajibfly B cn3  ...................................................... 30— 300
CoaepucaHHe cyxoro ocTaTKa B %   H e MeHee 30
CoaepxcaHHe C B o S o a n o r o  (peHOJia b  % ................................... H e öoa ee  1
PacTBopHMOCTb b  H o . i e ........................................................................  I Ioanaa

B aaöopaTopHH Ö u ao  HccaenoBaHo BaHHHHe <j)H3HKo-XHMHqe- 
CBHX CBOHCTB CMOaU Ha (j)H3HKO-MeXaH'HqeCKHe CBOHCTBa CTep*- 
HeBux CMecefl Äan H3roTOBaeHHH CTepHCHefl b rop a qn x  HiHHKax 
ycTaHOBaeHO, h to  ToabKo npn bh 3k octh  ö o a e e  70 cn.3 CMoaa o6- 
aanaeT CTaÖHHbHuMH cboh ctb3m h . ConepacaHHe c y x o r o  oct3tk ; 
b cM oae MeHee 4 0 %  neaeT k yBeameHHio Baa>KHocTH cmcch i 
rHrpocKonHHHocth, h to  OTpHuaTeabHo CKü3UBaeTCH Ha cxopocTi 
OTBepiKÄeHHH H npOHHOCTH CMeCH B CyXOM COCTOHHHH.

C M e c n  Ha C M oa e  101 ö e 3  a o ö a B O K  H e T e x H o a o rn q H b i, o ö a a Ä a io i  
HH3KHMH JKHByqeCTblO, TeK yqeC TbK ) H CKOpOCTbK) OTBepjKÄCHHH 
C n e a b io  y a y q m eH H H  cbohctb C M ecefi ö u a in  o n p o ö o B a H b i  Beme 
CTBa K H c a o r o  x a p a K T e p a , cn n iK a io iH H e  p H  ( c M o a a  101 HMeei 
( p H =  1 0 -T -ll) : ö e H 3 o a c y a b (| io K H c a o T a , m a B e a e B a H , Ö o p n a H , oaea - 
HOBaH K H ca oT b i h h x  c o a H . H a  ocH O B e H ccaeÄ öB a H H H , npoB Caen- 
h u x  H H H T a B T O rtp oM O M , öujih o n p o ö o B a H u  TaK H ie cyab(j)HTHO 
cn a p T O B a n  ö a p a a  ( p H = 3 , 3 )  h  M aT O qH u fl p a c T B o p  nenT aspH TpH Tj 
. ( p H = 4 , 5 5 ,  o txoä  npoH 3B O Ä C TB a n e H T a s p u T p H T a ) .

K hcäotu  h hx c o a a  npHBoaflT k  BbicuxaHHio CMecn h norept 
TexHoaormecKHX cbohctb. H a n öoa ee  npneMaeMUMH OKa3aanci 
ÄOÖaBKH cyab<))HTHO-cnHpTOBofl ö a p a u  h MaToqHoro pacTBopa 
ncHTaspiiTpuTa b caeHyiouieM cooTHomeHHH ( b % ) :

C yÄ btJ jH T H O -cn n p T O B aji ö a p a a  .  .  .
C mojih 1 0 1 .....................................................
M a r o iH b i f t  p a c T B o p  neHTaBpnipHTa

50
30
20

CMecb c  yKa33HHUM eocTaBOM CBH3yioiHero HMeeT HaHÖoabiuyK 
CKopocTb OTBepxcÄeHHH, BbicoKyio npooHocTb Ha pa3puB b cyxow 
COCTOHHHH (H IKHByqeCTb.

C M ecn Ha cBH3yioiHHx O O - I C ,  (JieH oaocniipTu, cBH3yiomH( 
nPC, ÜPC-2 h  Ha o c e o B e  C M oau  101 ö u a n  on poöoB aH bi b npo 
H3BOÄCTBeHHUx ycaoBH H x n a  ycTaHOBKe M oaeaH  7 0 0 . CociaE 
CMeceft ( b  BecoBbix % ) :

riecox 2 K 0 3 1 5 A ................................................................................................................50
necoK 2 K 0 1 6 5 ............................................................................................................ 50
CBH3yiouiee ...............................................................................................................................4 - 5

B o a e e  B u c o K y io  npoqH O C T b ( 1 6 — 20 reP/c m 2)  H M ean  CTepiKHH he
CB H 3yiom eM  O O - I C .  J (a H  h x  TB epaeH H H  H e o Ö x o a H M o , HToßt 
HuiHK ö u a  H a rp e T  a o  180— 200°, OH H aico IK H B yqecT b cT ep a cH efi ö n - 
a a  a n u ib  3 — 4  H. JXjiü OTBepiKÄeHHH C T epiK H eü H a ocT aa bH b ii 
C B H 3yiou iH x H e o ö x o Ä H M o , HTOÖU HiHHK ö u a  H a rp e T  ä o  220— 240°

C M ecn  Ha (| )eH oaocnnpTax h CBH3yioiHHX n P C - 2  n p n  OTBepiK
ÄeHHH CTep*H H  O TaH qaancb öoabuiH M  BUÄeaeHHeM ra 3 a . C ie p * -  
HH H3 CMCCH Ha CBH3yiOUieM n P C  HMeaH HH3KyiO npoqHOCTb ( 7 -  
9 K r/ cM 2)  n o  cpaBHeHHio c o  c m cc h m h  Ha 4 )eH oaocn H p ra x , nPC-5 
h  CBH3yioHieM Ha ocHOBe C M oa u  101 ( 1 0 — 15 n r / c M 2) .

CTepiKHH H3 c M e cn  Ha ocHOBe C M o a u  101 TBepaeioT 3 a  3  muh, 
KaqecTBo CTepiKnefl x o p o m e e , B b m ea eH H e  B p e a H u x  ra 3 0 B  He3Ha- 

- HHTeabHoe.
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O ähhm  H3 n p e a M y m e c T B  c M e c e ö  c o  CBH 3yioiuH M  Ha ocH O B e c m o -  
ibi 101 HBaaeTCH n p o c r a s i  T e x H O J io n w  npH roTO B A euH H  —  B ce  
:oMnoHeHTbi C B H 3 y io iu ero  b b o ä h t c h  p a 3 a e A b H o , BpeM H  n ep eM eu iH - 
WHHH 2— 8 MUH.

HcnbiTaHHH n o K a 3 a n n , h t o  r tp e a B a p H T e a b n o e  CM euiHBaHHe B c e x  
:oMnoHeiiTOB npHBOÄHT k  n e p e x o a y  c m o ä m  101 H3 p e 3 o n a  b  p e -  
;ht, T a x  K ax  KHCjibie c o c T a B jiH io m H e  y B e jim H B a io T  C K o p o cT b  p e -
IKUHH H0JIHMepH3aUHH B CMOJie. CoCTaBAH IOIUHe BBOÄHTCH B CMecb
i jhoöoh nocjiemoBaTeÄbHOCTH.

B p e3 y .ib T a T e  HcnbiTaH HH y c T a n o ß jie H O , h t o  C M on a  101 KaK 
BH 3yiom ee ä ä h  H3roTOBÄeHHH C T epucH en  b  t o p h h h x  H iiiH K ax ä o a -  
K«a yÄ OBÄeTBopH Tb C Ä eÄ yiom H M  o c h o b h m m  T peöoB aH H H M :

B üskocts no OcTBaabxy B c n . 3 ...................................................... 30— 100
C yxoft oCTaTOK b %  ............................................................................. H e MeHee 40
CoaepataHne CBoßoaHOro 4 eiio.ia b  % ....................................... H e ßoaee I
PaCTBOpHMOCTb b  B o s e ........................................................................  nojm aa>KHBy'iecTh CMecH nocae npHroTOBaCHHsi b  h ............................  24

C ocm aa  cM ecu c o  cex3yiouiU M  n a  o c n o e e  c m o a u  101 ( e  e e c o e u x  % )  
CAedynoui"U:

necoK 2K 0315A ......................................................................................................50
necoK  2 K 0 1 6 B .................................. .................................................................. ....  50
CBa3yiouiee Ha ociiOBe cm obh  101   5

üpeÄ eÄ  npoHHOCTH Ha pa3pbiB cyxHX o 6 pa3HOB cocTaBÄHeT 10—  
14 kz/cm2. C m oä3 101 BHeÄpeHa b  npoH3BOÄCTBO b  CTaÄeÄHTeft- 
hom uexe YpaÄbCKoro aBT033B0Ä3 ää h  H3 r0 T0 BÄeHHH CTepnciieH 
BecoM ä o  3 kz  Ha ycTaHOBKe m oäcäh 700.

yflK 621.792.053:678.5

M c c n e A O B a H M e  n p o H H O C T H  K n e e ß o r o  u i b o  n p n  C K n e M B a H M M  

K p y n H o r a ö a p M T H b i x  A e T a n e w  M 3  C T e K n o n n a c T M K a

M. H. flEM H flO B
M h h c k h m  a B T 0 3 a B o p

f l  P H  CKÄeHBaHHH M 6T 3Ä Ä 0B , Ä e p e B a , n n a c T M a c c  h  Ä p y r n x  M a 
l l  TepnaÄO B m n p o K o e  npH M eH eH H e n oA y u H A  K Aefi x o ä o ä h o t o  o t - 
epÄeHHH Ha ocH O B e snoKCHÄHOft c m o ä m . H a  M h h c k o m  3 B T 0 3 a B 0 - 
;e Kaeii Ha o c h o b c  snoK C H Ä H oft c m o ä m  npnM eH H eTCH  n p n  CKAeHBa- 
hh K p y n H ora öa p H T H b ix  Ä e T a n e fi  H3 cT eK A O n aacT H K a Ha ocH O B e 
0.1H3(J)HpHOH CMOÄH F IH -1 , nO Ä yneH H blX  MeTOÄOM KOHTaKTHOTO 
jopMOBaHHH, a T a K * e  n p n  cÖ o p K e  K p y n H o ra ß a p H T H H X  n A a cT M a c -  
0BHX y3ÄOB aBTOMOÖHÄH, B H3CTHOCTH KaÖHH.

TpeßoBaH H H , n p e Ä ’bH BÄ H eM bie k  n p o u e c c y  CKÄeHBaHHH Ä e T a n e fl  
3 CTeKÄonÄacTH K a, H a n p n M e p : n oÄ roT O B K a  n oßepxH O C T H  cK A en - 
aHHH, n a p a n n e a b H o c T b  nAOCKOCTeft, m a r  h  CHAa n pn acaT H H  h  ä P-, 
e B cerÄ a m o jk h o  B b iu e p iK a T b  b  npoH 3B O Ä CTB eH H hix y c ä o b h h x , 
coßeHHO n p n  CKÄeHBaHHH K p y n H o ra ö a p H T H b ix  Ä eT a A eft , k o t ä h  
aeeBOH rnoB ÄO CTH raeT ä ä h h h  1 m  h  ß o A e e  .

FIosTOMy y Ä y n in eH H e  K a n ecT B a  K Ä e e B o r o  u iB a , t . e . n oB b iin eH H e 
ro npoHHOCTH Ha c ä b h t , h b ä h c t c h  a K T y a Ä b H ofi n p o ß A e M o ft .
B neHTpaÄbHOH 3aB0ÄCK0H AaßopaTopHH naacTM acc M h h c k o t o  

BT03aBoaa npoBeneHbi HCCÄeÄOBaHHH npoHHOCTH KÄeeBoro uißa b 
3BHCHMOCTH OT KaqeCTBa nOÄrOTOBÄHeMOH noßepxHOCTH CKÄeH- 
3hhh, uiara npnacaTHH h  peuenTypbi KAen.
H3BecTHO, h t o  n p H p o Ä a  CK Ä eH B aeM bix M aT ep n aÄ O B  0 K a3b iB a eT  

ym ecTB eH H oe b a h h h h c  Ha n p o u e c c  CKÄeHBaHHH h  npoqH O C T b K A ee- 
oro  uiBa. yqH T biB aH  s t o , b  u eH T p a A b H oft  3aB O Ä C K ofi Ä a ö o p a T o p H H  
aacTMacc n p o ß e Ä H  n cn u T aH H H  cK Ä eeH H bix oß p a 3 U O B  KAeHMH, KaK 
ia ocHOBe snoK C H Ä H oft CMOÄbi 3 .H -6 ,  TaK  h  H a ocH O B e noA H ScfiH p- 
oft c m o ä h  nH-1. n p o B e n e H H a n  p a 6 o T a  no3B O Ä H Ä 3 on p e Ä e Ä H T b  
nTHMaÄbHyio p e u e n T y p y  K A eeB , B N Ö p aT b  H anoÄ H H T eÄ b h  e r o  k o - 
m ecT B eH H oe co Ä e p iK a H H e , o n p e Ä e Ä H T b  MaKCHMaAbHMft m a r  n p n -

JK3THH C K ÄeH B aeM bix n oß ep xH O C T eft. O n T H M aÄ bH an  peuenTypa KAe- 
eß b BecoBux nacTHx CÄeÄyiomaH:

Ha ocH ose  sn oK cu dnoti c m o a u  3 M.-6
SnoKCHUHaa CMOiia 3J1-6 TOCT 10587—63 ..............................................  100
noj!H9THJieHnojinaMHH T y  6-02-594-70 ...................................................  10—12
ÄH6yTHa(pTajiaT TOCT 8728—66 ............................................................  15—20
PyßjieHbift creKaoatryT M P T y 6-11-60—67 .............................................  Ho 4

Ha ocHoee n o A U o e p a p H o O  c m o a u  nH -1
nojwatpHpHafl cMOJia ÜH MPTy 6-05-1082—67 .....................................  100
rnnepna M P T y 38-2-5-66 ....................................................................  8
HaipTeHaT KoßaJibTa MPTy 6-05-1075—67 ...............................................  3
Acßect T y  123-40 ..............................................................................  20-25

OnTHMa.TbHbiH mar npnacaTHH CKÄeHBaeMbix noBepxHOCTeft He 
Oonee 2 5 0  m m .

n p H  CKÄeHBaHHH CTeKÄ0nÄ3CTHK 0B K ÄeeM  Ha OCHOBe SnOKCHÄ- 
H oii CMOÄbi noßep X H O C T b ÄOÄiKHa ß b iT b  b o  B c e x  C Ä y u a n x  3aH H m e- 
H a m ÄH ^O B aÄbH O H  m K y p K oft  3epHHCTOCTbio b  n p e a e Ä a x  K b 8 — 12 h 
o6e3>K H peH a aueTOHOM  ( T O C T  2 6 0 3 — 6 3  h ä h  T O C T  2 7 6 8 — 6 9 ) .

B C Ä y n a e  npHMeHeHHH K u en  Ha ocH O B e noÄH3<|>HpHOH c m o ä u  
nH-1 ÄÄH CKÄeHBaHHH Ä ß y x  HeÄHUeBblX CTOpOH nOBepXHOCTH MO- 
r y T  ß b iT b  He a a u H m eH U , H eoöxoÄ H M O  TOÄbKO h x  o 6 e 3 * H p H B a T b  
aueTOH OM , h t o  3H aqH T eÄ bH o y n p o m a e r  n p o u e c c  CKÄeHBaHHH. r i p e -  
Ä eÄ  npoHHOCTH CÄBHra n p u  s t o m  He yM eH bm aeTC H  h  H 3 x o ä h t c h  b  
n p e u e n a x  He M eH ee 65 kz/cm2, t .  e. Ha y p o B H e  npoHHOCTH K Ä e e B o 
ro  u iB a Ha ocH O B e snoK C H Ä H ofl c m o ä m .

npH M eH eH H e W ien  Ha ocH O B e noÄHsiJiHpHOH c m o ä m  nH-1 3H a- 
HHTeÄbHo coK paiuaeT  3aTpaTbi Ha M a ie p n a Ä .

y f lK  6 2 9 .1 1 .0 1 2 .2 5

Z n p o i A e H H b i e  n o A u i H n H M K M  a h a  n o f l - b e M H O - T p a H c n o p T H o r o  o 6 o p y A O B a H M q

B. H. A flE K C A H flP O B , n .  C . B A Jlb lK O B , P. B. MHPKOB

y/IbHHOBCKHH HayKHO-MCC/ieflOBaTenbCKHH H npOeKTHO-TBXHOJIOrHHeCKMH HHCTHTyT MaLUHHOCTpOeHHH

I I H P O K O E  npH M eH eH H e b o  B c e x  O TpacÄ H X  aB TO M o6H Ä bH oft 
■U npoM bim neH H O cTH  r p y 3 0 H e c y u iH x  h  T O Ä K aion iH x K O H B eftepoB , 
e 3 p e Ä b c o ß o r o  K o u e c H o r o  T p a H c n o p T a  —  p o ä h x o b m x  K O H BeftepoB, 
iT aC eaepoB , c a M o x o Ä H b ix  h  p y n H u x  u e u e u ce K  pa3ÄHHH M x TH noB, 
epeÄBHiKHbix T p a u o n o p T H b ix  ycTaH O BO K  h  Ä p . —  n oÄ n ep K H B aeT  
,eÄ ecoo6pa3H O C T b n e p e p a ö o T K H  O T Ä eÄ bH bix y3Ä O B s t h x  T p a n c -  
OpTHblX MeXaHH3MOB C UCÄblO ynpOffl,eHHH HX KOHCTpyKUHH H 
eXHOÄOrHH H3TOTOBÄeHHH.
B nepeuH C Ä eH H bix M exaH H 3 M a x  npH M eHneTCH  6 o Ä b m o e  KOÄHue- 

tb o  n ou m u m iH K O B  KaneHHH h  CKOÄbiKeHHH. B ce  M IHO rOo6pa3H e 
th x  noAmunHHKO'B M OÄH O  p a3 Ä eÄ H T b Ha Ä ß e  r p y n n b i :  n o a r n n n -  
[ukh, y a o B Ä e T B o p m o m in e  T peöoB aH H H M  C T au aa p T O B , a eH C T B yio - 
11HX B iMaiHHHOCTpOeHHHJ inOÄmHnHHKH, TpeÖO BailHH  K KOTOpbIM, 
(CX0ÄH H3 yCÄOBHH SK CnÄyaT3U H H  OÖOpyÄOBaUHH, M O ryT ÖblTb 
:HH*eHbI.

CpaBHiHTeÄbHo H e6 oÄ b m oe  h h c ä o  oOopoTOB ( o t  10 ä o  200 b  m h - 
[yTy) pOAHKOB POÄHKOBHX KOHBeßepOB H KOÄeC HanOÄbHOTO

T p a H c n o p T a , a  TaKJKe H eB b icoK n e  TexH H uecK H e y c a o b h h , npeÄT>HB- 
ÄH eM bie K nOÄfflUnHiHKOBblM y3Ä aM  3THX yCTpOHCTB, n03B 0Ä H I0T  
CHH3HTb TpeßoBHHHH k  noÄ m H nH H K aM  6 e 3  y m e p 6 a  ä ä h  K au ecT B a  
paÖOTM  yK a3aH H bIX M exaH H3M OB. 3 t 0  n03BOÄH CT ynpO CTH Tb KOH- 
CTpyKUHIO nOAUIHnHHKOB, yÄ em eB H T b  HX np0H 3B 0Ä C T B 0 H, CÄeÄO - 
BaTeÄbHO , yM eH bm H T b CTOHMOCTb MeXaHlH3MOB B UeÄOM.

B O TeuecTB eH H oft n p oM b iu iÄ en H ocT H  npH M eneH H e y n p o m e m i b ix  
noam H nH H K O B m o x a  orp 'a H H n eH o TeM , h t o  o h h  H cnoÄ b3yiO TC H  Ha 
B a n a x  p y Ä e ß o r o  ynpa® Ä eH H H  n erK O B b ix  h  rp y 3 0 B M X  aBTOMOÖHÄeft, 
B p y Ä eB b lX  K 0Ä0H K 3X BeÄQCHneÄOB H MOTOUHKä OB iH B HeKOTOpblX 
Ä p y n n x  y 3 Ä a x , n a e  nepH O ÄH uecK H  Ä e ü cT B y io iu H e  H arpy3K H  n a  h o ä -  
m unH HK  He n p e B b im a io T  4 0  k E  n p n  « e 6 o Ä b u iH X  u n c n a x  o ö o p o t o b .

yÄbHHOBCKHH iHayHHO-HCCÄeÄOBaTeÄbCKHH IH npO eKTHO-TeXH OÄO- 
rH uecK H u HHCTHTyT M a u iH H ocT poeH H u  (yHHnTHMAHI) n o Ä r o T o -  
b h ä  T ex H H n ecK y io  A O K yM eH T a u n io  h  on b iT H b ie  napTH H  ä ä h  n p H M e
HeHHH y n p om eH H M X  noauiH nH H K O B b  K p o H m T e flH a x  n o ß o p o T H M X  
KOAec HanoÄbHux Te-ieiKeK. HapysKnan h  B.HyTpeHHHH o ö o h m m  H3-
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roTOBJieHu uiTaMnoBKOH H3 a h c t o b o h  cTajiH 10 c nocaeÄyiomeft 
ueM eH T am feä Ha r j i y ö m i y  0,3— 0,4 m m  u  a a xa jiK O H  n o  T B e p n o c m  
H R C  56— 62.

ZlaHHbre HcnbiTaHHH h SKcnjiyaTauHH TpancnopTHUx ycTpoftcxB 
nOK33bIBaiOT ÄOCTaTMHyK) HaÄdKHOCTb paÖOTU y3JI0B C T3KHMH
noÄiuHnHHKaMH h ÄOCTaToqHyio hx ÄoaroBemiocTb (äo 3000 h). 
CTOHMOCTb ynpomeHHux nOÄUIHnHHKOB b 2—4 pa3a HHJKe, qeM 
CTaHÄapTHUx toto * e  pa3Mepa. yHHnTHMAIII coBMecrao c
BceC0IO3HbIM HayqHO-HCCjieÄOBaTeJIbCKKM HIICTHTyTOM HOÄUIHHHH- 
koboö npoMumaeHHOCTH (BHHnn) pa3paÖ0Taa raMMy paAHaab- 
HO-ynopHbix mapHKonoÄUiHnHHKOB, KOTopue npeÄHa3HaqeHu TaK
JKe ääh  KOÄeic HanoÄbHoro TpancnopTa h poähkob pojihkobux  
KOHBeftepoB. KpoMe toto, h x  mojkho Hcnoai>30BaTb ääh  xapeTOK 
noÄsecHux KOHBeftepoB, xo ä o b u x  koäoc TejiejKeK aerKOBux xpa- 
hob h nOÄseoHbix inTaöeaepoB npn H arpy3K e na onopy äo  160 «r . 
OcHOBHue pa3Mepu ynpomeHiiux tioäuihiihhkob npHBeÄ€Hu b xa- 
ÖÄHue.

Oßo3HaqeHHe D B MM d  B MM dm  B MM

Harpy3Ka Ha 
onopHbiil y3eji 
(aBa no.iinuii- 

HHKa) B « r

96701 28 12 4,763(3/16") 40
96702 35 15 5,953(15/64") 63
96704 44 20 7,541(19/65") 100
96705 51 25 7,938

(5(16") 160

r ip 0H 3 B 0Ä C T B 0 pOÄHKOB ÄÄH pOÄHKOBUX KOHBefiepOB H K0J1« 
ä ä h  H anoÄbH oro TpaH cnopTa He B cerÄa oöecneqHaaeTCH äoctstoh  
HUM K OJim eCTBOM  CTaHÄapTHUX HOÄIHHnHHKOB. PeuieHHe 3T0T 
B on p o ca  MOJKeT Ö u rb  A o cra rH y T o  nyTeM  3aM eH U b  poÄHKax 
K O Ä e ca x  CTaHÄapTHUx nOÄUIHnHHKOB ynpom eH H UM H  mapHKonoi 
IHHnHHKaMH CO IHTaMnOB3HHUMH KOÄbHaMH. FIpH 3T0M  MO TJ 
ÖUTb H CnO Äb30BaH U  UlapHKH VI CTeneHH TOHHOCTH.

yHHnTHMAIII paapaöoTaa TexHHqecicyio ÄOKyMeHTauHto h hl 
roTOBHÄ o n u T H b ie  oöpa3uu poähkob h koäcc c npHMeHenHeM 
ynpomeHHbix nOÄUIHnHHKOB (pnc. 2).

T op u u  poÄiHxa 1 3aBaÄbuoBbiBaioTCH h  HaÄejKHo yÄepjKHBaroi 
o t  npoÄOÄbHoro CMemeHHH nepexoÄHyio B T yjiK y  2  BMecTe c noÄ- 
UIHH'HHKOM 3.

C yqacTHeM nepßoro rocyÄapcTBeHHoro noÄUiHHHHKOBoro 3aBO- 
Äa ä ä h  Bcex y«a3aHHux b  TaÖÄHne thhob noAuiBnHHKOB cnpoeK- 
THpoBaHa h H3roTOBÄeHa ocHacrKa, BunycKaiOTCH onuraue nap
THH UiapHKOnOÄIHHnHIHKOB CO IHTaMnOBaHHbIMH KOÄbHaMH H npo- 
boähtch  cTeHÄOBue h npoHaBOÄCTBeHHue HcnuxaHHH.

ra Ö a p H T H b le  p a 3 M e p U  nOAHIHnHHKOB CO UITaMnOBaHHUMH K OÄb
HaMH (p n c . 1) co oT B eT C T B y ioT  T O C T y  3478-54. U naM eip  in a p n -  
Ka d m onpeÄeÄHeTCH H3 cooraouieHHH

^  , D —  d  
d m  —  0 , 6  ^  >

r a e  D  —  H a p y jK H b iu  Ä H aM eT p n oA u iH m iH K a ; 
d  —  BHyTpeHHHH ÄHaMeTp noAuiHnHHKa. 

noÄyqeH Huft anaM eTp mapma OKpyrÄHeTCH ä o  öaHJKafiinero 
pa3Mepa, BueycK aiom erocH  npoMumaeHHOCTbio. PaÄHyc HceÄOÖa 
BHyTpeHHero h aapyjK H oro Koaeu h 3xoahtch  H3 cooraomeHHH

Rm =  (0,55 -4- 0 ,6 )  dm.

HoAroBeuHocTb ynpomeHHbix inapHKonoÄinHnHHKOB paccqHTU- 
BaeTCH, HanpHMep, n o  cpeÄHeft ckopocth  pyqHUx (3 km/h) h 
npnuenHbix TeaejKOK (7 — 8 km/h), hto  cooTBeTCTByeT 80—  
160 oö/muh Koaeca.

B eÄH unna noAHcaTHH BHyTpeHHero KOÄbua 
nOÄumnHHKa perynapyeT C H  CMeHHoft B T ya- 
koh 4  qep e3 3am H TH yio rnafiöy 5  h B Tyan y 6, 
cboöoäho nocajKeH H yio Ha o c b  poaH K a.

y  xoaeca co chcmhoh mHHoft h pa3ÖopHoft 
uiTaMnoßaHHOH CTynHHeft (pnc. 3) KOAbua 
noÄmnnHHKOB 1 noÄJKHMaioTCH 3aBaabuoBKoft 
TpyöqaToä och 2  qepe3 KOMneHCHpyramne 
KOÄbua 3. PacnopHan BTyjiKa 4  (JjHKcnpyeT no- 
AomeHHe HapymHux Koaeu noÄmnnHHKOB ot- 
HOCHTeabHO CTynHuu Koaeca.
CpoK cayjK Ö bi noÄmnnHHKOB b thkhx y3- 

aax onpeÄeaaeTCH ÄoaroBeqHOCTbio chmhx ko- 
aec (okoao 3000 h).

np O BO Ä H TC H  nOArOTOBKa H OpraHH33HHH 
HeHTp aA H 30 B 3H H 0 r0  n p 0H 3B 0Ä C T B 3 POÄHKOBUX 
K O H B eftepoB  h K o a e c  (c K p oH in ie ftH a M H ) ääh ocHamcHHH T p aH c- 
n o p T a  h CK Ä3Ä0B npeÄ npH H T H ft aBTOMOÖHAbHoft n p o M u m a e H H O - 
CTH.

yCKOpeHHe OCBOeHHH n p O H 3 B O Ä C T B a  ynpomeHHbix nOÄHIHHHH- 
kob HeoöxoÄHMO ääh  yÄOBAeTBopeHHH noTpeÖHocTH npeÄnpHHTHft 
b M accoBUx cpeÄCTBax MexaHH3aunH TpaHcnopraux h c k a 3äckhx 
paöoT.

P hc. 3

YAK 628.113(8— 6)
ABTOMOBHJIECTPOEHHE B CTPAHAX J1ATHHCKOH AMEPHKH

A BTOMOBHJIECTPOEHHE b Maaux 
CTpaHax JlaTHHCKoft AMepnKH1 xapaK- 

TepH3yeTCH naamneM öoabinoro qncaa aB- 
TOMOÖHJIbHUX (jttipM H HC3H aqHTeAbHUM 
oöneMOM hx npoÄyKUHH. TaK, HanpHMep, b 
nepy 13 aBTOMOÖHÄbHux 4>npM BunycTH- 
äh b 1969 r. anrnb okoäo 17 t u c .  3btomo- 
önaeft, npnqeM HeKOTopue H3 hhx h3toto- 
bhah 3a roÄ MeHee 100 iht. B ueanx 3a-
m H T U  CBOHX SKOHOMHqeCKHX H H T epecO B
Boahbhh, KoayMÖHH, nepy, Mhah h 3 kb3- 
Äop 3aKÄK>qHÄH MejKÄy coöoft coraam e- 
Hne, Tax H a 3 b iB a eM u ft  «Ahäckhh n a K T » . 
Ha TpeTbeM coßemaHHH CTpaH «Ahäokoto

‘ K i e u e H T b e e  M . A .  < A b t o m o 6 h j ib -  
H a a  n p o M U in jie H H O C T b », 1971, J'ß 1.

naKTa» ( b  ÄeKaöpe 1970 r.) Öbiao npHHH- 
to pemeHHe o npOBeÄeHHH eÄHHoft noaH-
THKH B OTHOiineHHH HHOCTpaHHUX HHB6CTH- 
UHH H yTB epjK Ä CH  COOTBeTCTByiOmHft HHBe- 
CTHUHOHHUÖ K0Ä6KC, KOTOpblft BCTyHHÄ B
cnay c 30 hiohh 1971 r. CoraacHo 3 TO M y 
KOÄeKcy Bce HHOCTpaHHue npeÄnpHHTHH, b 
TOM HHCae ’H aBTOMOÖHÄbHUe, ÄOAJKHU B 
TeqeHHe Tpex aeT, HaqHHan c  30 Man 
1971 r., npeßpaTHTbcH b  HaunoHaabHue 
häh cMemaHHue. no HCTeqeHHH stoto cpo- 
Ka HauHOHaabHUM aKUHOHepaM äoäjkho 
öuTb nepeÄaHO He MeHee 15% aKunft sth x  
npeÄnpHHTHft, a b TeqeHHe 15 aeT (ääh  
nepy, Mhah h KoayMÖHH) Bce öe3 hckäio- 
qeHHH 'HHOCTpaHHue npeÄnpHHTHH oÖH3aHU

nepeÄ aT b n o u  H aunoH aabH uft KOHTpoab 
51 %  CBOHX aKUHfl.

npaBH TeabCTBa pHAa aaTHHoaMepHKaH- 
ck h x  CTpaH, b  to m  q H cae  ApreHTHHu, ne
py h M hah , Booöme H aM epeH u coxpaTH Tb 
KOAHqeCTBO ^)HpM, 3aHHMaiOmHXCH npOH3- 
BOÄCTBOM HÄH CÖOpKOH aBTOMOÖHÄeft. 
B KoayMÖHH, M h ah  h  nepy BbinycK aBTO- 
MoÖHaeft HaaaJKeH ö o a e e  ocH O B aieabH o, 
qeM ® Ä p y rn x  CTpaH ax r p y n n u  « A h ä c k o -  
r o  naK Ta».

K o a y M Ö H H .  HaqaaoM co3ä 3hhh aB- 
Tocöopoqnoro npoH3BOÄCTBa caeÄyeT chh- 
TaTb 1956 r., KOTÄa npaBHTeabCTBO CTpa- 
h u  paapeniHAO (JinpMe O cthh  KoabMOTO- 
pec, HBAHiomeficH «{»HÄHaaoM aMepHKaH-
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CKoro KOBuepHa K p a fic a e p , H3roTOBHHTb 
(Toanee —  coßH p aT b) ä o  5 0 0 0  3 b to m o 6 h -  
aeft b  roÄ , c öoÄbm uM  npoueHTOM  y3a oB  h  
aeTaaeft naiiHOHaabHoro npoH 3BoacTB a. 
B 1960 r. n o a y a H a a  pa3peuieH H e Ha n p o -  
H3BOÄCTBO aBTOMOÖHJieft (pnpM a JleOH'HaaC 
Jlapa 3  H x o c  ((JinaHaa aMepHKaHCKoro 
KOBuepHa B h ji j ih c ) .

0 6 e  (j)HpMU HMeiOT b  r o p o Ä e  B o ro T a  no  
OÄHOMy aBTocßopoHHOMy 3aBOÄy c  2000 
paßoTaiom Hx (H a a s y x  3 a B o a a x ) .  O ä h 3 k o  
B CBH3H C TpyÄHOCTSIMH naaTejK H oro ö a -  
aanca o ö e  (JiHpMU He c m o t h h  H aaaaH Tb  
HOpMajIbHOe npOH3BOÄCTBO, h  c  1 9 5 6  n o  
1966 r. 'HsroTOBaeHHe aBTOMOÖHaefi o c T a -  
Baaocb Ha BecbMa h h 3 k o m  ypoBH e n o  k o - 
jim ecTBy. T a x , 3 a  s t h  r o a u  ö u a o  Bbiny- 
meHO B cero ÄHuib 9 7 4  a e n c o B u x  h 10  4 7 8  
rpy30Bbix aBTOMOÖHaeft. B  c b h 3M c s t h m  
MHHHCTepCTBO 3K0H0MHLI6CK0r0 pa3BHTHH 
KoayMÖHH b  1 9 6 8  r. n p eaa ojK H a o  CBoft 
naaH pa3BHT«H H auH on aabH oro aBTOCöo- 
poqHoro npoH3BOÄCTBa. O npM aM  K oabM O - 
Topec h JleoH H Äac J la p a  ö u a o  p a3p em eH o  
HMnopTHpOBaTb uiaccH  Ha cyM M y 31 m ä h . 
aoaa . B  1968  r. cjiHpMoä K o a b M o r o p e c  ö u -  
an 3aKaioqeHbi coraanieHHH c  (JmanaaaMH  
KoHuepHa K p a ftc a e p  b  B eH e cy a ae , M b k c h -  
xe h Bpa3H anH  n o  oÖ M eny aBTOMOÖHabHu- 
MH HaCTHMH. y x a 3 a H H H e  MeponpHHTHH  
cnocoöcTBO Baa« yBeanaeH Hio B u n ycK a aB - 
TOMOÖIiaeft ÄByMH aBTOCÖOpOHHUMH 3aBO- 

. ä 3 mh (T a ö a . 1 ) .

T  a 6 ji h ix a 1

ro 4 u
4>HpMa

KOJIbMOTO-
pec

4>HpMa
ÄeoHHuac

Hapa

Iljiah M h -
HHCTepCTBa

9 K 0H 0M H -
aeCKoro 

pasB HTHa

1967 1746 1160
1968 1993 2022 5 000
1969 5033 4304 11 000
1970 — — 23 000

KpoM e yKa3aHHbix aB T ocÖ op oaH ux n p e a -  
npHHTHft HMeeTCH o x o a o  4 0  iMeaKHX M ac-  
TepcKHx, H3roTOBaHK)iiiHX x y 3 0 B a  A n a  aB- 
roöycoB H rpy30B bix  aBTOMOÖHaeft. B  3 t h x  
MacTepOKHX p a öo T a eT  npHM ep h o  1 2 0 0  a e a .  
B ueasix a a a b H e ftm e ro  pa3BHTHH aBTOMO- 
önabHoft npoM bim aeHHocTH KoayM Ö HftcK oe  
npaBHTeabCTBO oöbH B H ao b 1 9 6 8  r. M e * -  
ayHapoÄHwe T o p rn  Ha CTpoHTeabCTBo 3 a -  
boäob aerKOBbix h rpy 30B bix  aBTOMOÖHaeft, 
h H anpasH ao c b o h x  npeacTaBH Teaeft a a a  
neperoBopoB c p y k o b o ä c tb o m  p n a a  K pyn -  
HHX aBTOMOÖHaeCTpOHTeab.HbIX KOHnep- 
hob, b to m  a n c a e : <t>H AT, PeHO, CHTpoeH, 

. JX m a, ü e r a c o , O o p a  h  Ö oabK CB areH .
PaccMOTpeB npeaaojK eH H a HHOCTpaHHbix 

KOHitepHOB, K oayM Ö H ftcK oe npaBHTeabCTBO  
b aHBape 1 9 7 0  r. 3aKaiOHHao KOHTpaKT c  
(j)paHiiy3CKoft (JiHpMoft PeHO Ha CTpoHTeab- 
CTBO ÄByX 33 B 0 Ä 0 B : aB TO cöopoaH oro c r o -  
ÄOBOÜ npOH3BOÄHTeabHOCTbK) ÄO 15 Tbl C. 
aerKOBbix aBTOMOÖHaeft h MOTopHoro c 
TOÄOBoft MOIHHOCTbK) ÄO 2 0  Tbic. 3B T0M 0- 
önabHbix ÄBH raTeaeft. H a a  cxpoHTeabCTBa  
h aaabH eftm eft 3KcnayaTau,HH st h x  3a B o -  
ÄOB B COOTBeTCTBHH C KOHTpaKTOM ÖbUIH 
oöpa30BaHbi a s e  CMemaHHbie (Jihpmu: 
C ocbea aa 3>aöpH K aH Tec-ae-A yTO M oöH - 
aec C .A . ( C 0 4 > A C A )  h C o c b e a a a  K ohom- 
ÖHana Ö a ö p H K a H T e c -a e -M o T o p e c  C .A .  
( C O O O K A M )  Ha y ca oB H ax  BaosceH H «  
3 0 %  4>paHH,y3CKoro KanH Taaa h 7 0 %  ko- 
ayMÖHftcKoro.

AKHiHOHepHuft K anH Taa (jmpMbi
C O ®  A C A  co c ra B a n e T  1 ,4  MaH. a o  a a . E e
aBTOCÖOpOHHuft 33BOÄ B T. 3KBHraÄO B U -

nycKaeT aencoB bie aBTOMOÖHan PeH O -4, 
PeH O -6, P e H o -1 2  h  H ecxoabK o h x  m o ä h iJih - 
Kaunft. CnpoHTeabCTBO 3 a B o a a  3aK onaH - 
a o c b  bo  BTopoft noaoBHHe 1971 r. C  y a e -  
TOM BBOna B CTpOft npOH3BÖÄCTBeHHbIX 
MOIHHOCTeft 3aBOÄa H nOTpeÖHOCTHMH pbTH- 
Ka CTpaHH MHHHCTepCTBO SKOHOMHaeCKO- 
r o  pa3HHTHH ■ HaMeTHao c a e a y io m y io  n p o -  
rpaM M y B u n y o c a  aBTOMOÖHaeft s t h m  3aBO- 
ä o m :

1970 r ...............................................................................  780
1971 r ................................................................................... 5 000
1972 r ................................................................................... 8 000
1973 r .................................................................................. 12 000
1974 r .................................................................................. 15 000

B  inepBbift n e p n o a  Ha 3 a B o a e  p a ö o T a a o  
O Koao 1 0 0 0  a e a . ÄKitHOHepHbift KanHTaa  
cjiHpMbi C O ® O K A M  cocT aB aneT  4 ,4  m äh. 
a o a a . OrpoHTeabCTBo e e  3 a B o a a  b  ,r. JXy n -  
T3MO ÄOaiKHO ÖblTb 3aK0H aeH 0 B nepBOÜ 
noaoBHHe 1 9 7 2  r. M H caeim ocTb e ro  n e p c o -  
H aaa 8 0 0  a e a . H a  nepBOM STane naaH H - 
pyercH  BbinycK 6 0 0 0  ÄBHraTeaeft b  r o a , a 
b 1973  r. e ro  npoH3BoacTB6HHaH m oui- 
HOCTb aocTH raeT 3anaaH H poB aH H oro y p oB - 
hh —  2 0  Tbic. ÄBHraTeaeft. H 3  h h x  5  t u c .  
ö y a y T  sKcnopTH poBaTbcn b H h ä h , Ha aB - 
TO'CÖOpOaHblft 3aBOÄ PeHO, B 0ÖM6H Ha KO- 
P o ö k h  n e p e a a a .

K p oM e 3 t h x  a s y x  cMemaHHbix (JinpM 
coa a a e T cn  TpeTbn —  T o p r o ß a a . E e  4>yHK- 
HHeft HBaaeTCH 3aK yn xa npoayKHHH, Bbiny- 
cKaeMoft asyM H  <j)HpMaMH-npoH3BoaHTeaa- 
m h  h pa cnpeaeaeH H e ee  aep e3  ceTb a n a e -  
poB. HpaBHTeabCTBo KoayM ÖHH B eaeT TaK- 
x e  n e p e ro B o p u  c  (JiHpMaMH PeHO, ® o p a  h  
n e r a c o  n o  B o n p o c y  CTpoHTeabCTBa aBTO- 
CÖOpOaHUX 33BOÄOB ÄÄH H3 FOTOBaOHHH 
rpy30B bix aBTOMOÖHaeft.

O ö m n ft aBTOM oönabHuft napK  KoayM ÖHH  
(n a  1 9 7 0  r .)  HacaHTbiBaa 2 91  4 2 9  aBTOMO
ÖHaeft, H3 h h x  —  161 1 03  a e rK O ß u x  h  
102 8 61  rpy30B bix.

HiHJI H. ABTOCÖOpOaHOe np0H3B0ÄCTB0 
b H h ä h  B03HHKao H ecxoabK o no35Ke, aeM  
b KoayM ÖHH, —  b 1 9 5 9  r. H a  e ro  pa3BH- 
r a e  O K a3aan 3HaaHTeabHoe BanaHHe 3 a -  
ko h  o t  1 9 5 8  r. 0  npeaocTaBaeH HH  H a a o ro -  
BOÖ CKHÄKH B pa3M epe 2 0 0 %  CTOHMOCTH 
aBTOMOÖHaeft, coöpaH H bix HanoaoBH H y iH3 
MecTHbix aacTeft h y 3 a o ß , a TaKxce 3aKOH 
«J left a e  A p a x a »  0 6  ocßoöoiKaeH HH  o t
THMOlKeHHOrO OÖaOHCeHHH TOBapOB, BB03H- 
m h x  b r. A p n x a  (aenapTaM eH T T a p a n a x a ) ,  
KOTopuft HMeeT CTaTyc C BoöoaH oro nopT a . 
9 t o  oöcTOHTeabCTBO npH Beao k TOMy, h t o  
ä o  1 9 6 7  r. Bce aBTOcöopoaHbie n p ea n p H a -  
THH MhäH, B OCHOBHOM HBaHKHIlHeCH (j)H- 
an aaaM H  xp ynH bix a ß  tom  o ö n a  bH bi x  k o h -  
uepnoB  C L U A , AHraHH, X i r a n m ,  JLnoHHH h 
®paHUHH, O K a3aaacb cocpeaoToaeH H U M H  b  
r. ApH K a. HHHaMHKa B03HHKHOBeHHH h 
aHKBHaaiiHH s t h x  npeanpHHTHft c a e a y io -  
o ia a :
1959  ..................................  2 1964 r .................................. 18
1960 r ................................. 9 1965.r ..................................20
1961 r .................................  17 1966.r ..................................22
1962 r ..................................20 1967.r ..................................13
1963 r .................................  15 1968.r ..................................12

B o a b m o e  a n c a o  aBTOcöopoaH bix n p e a 
npHHTHft, cocpeaoT oaeH H bix b  o ä h o m  r o p o -  
a e , npn oönieM  H eöoabiuoM  K oanaecTB e  
coö npaeM bix  aBTOMOÖHaeft o ip n u a T ea b H o  
BaHHao na ipa3BHTHe 3 t o ö  O Tpacan n p o -  
MbiiuiaeHHOcTH h a e a a a o  e e  ne3({)4>eKTHB- 
Hoft h nepeH TaöeabH oft. T a x , HainpHMep, b 
1965  r. Ha o äh om  aßTocöopoaH O M  3 a ß o a e ,  
b cpeanoM  coÖHpaacH 4 31  aBTOMOÖHab b 
r o a , HTO HBHHHOCb HaHMeHbIHHM n o K a3 a -  
TeaeM a a a  CTpaH JlaTHHCKoft AMepHKH, 
HMeKHHHX aBTOMOÖHabHyiO JlpOMblUiaeH- 
HOCTb IHÄH aBTOCÖOpoaHOe npOH3BQÄCTBO.

B  CBH3H C 3THM npaBHTeabCTBO UHaH 
npHHaao b  1 9 6 6  r. peuieHHe o nocTeneH-
HOM yMeHbHieHHH HHCaa aeft'CTByiOIHHX B
CTpaHe aB TO cöopoanux npeanpnaraft c  2 2  
a o  7 , a  T aK *e paccpeaoToaeHHH a B T o c ö o - 
poaH oro npoH3BoacTBa h oö yBeanaeHHH 
COÖCTBeHHOTO npOH3BOÄCTBa aBTOMOÖHÄb- 
h u x  a e ia a e ft  h y3aoB. C  1 9 6 7  r . n p oß o - 
ÄHHHCb MeponpHHTHH n o  peaaH3au.HH y x a - 
3aHHbix pemeHHft, b cbhsh c  aeM b Hhäh  
b HacToainee BpeMH HacaHTUBaeTca npH- 
MepHO 8 — 9 npeanpHHTHft, Tax häh B iiaae 
CBH3aHHbIX c  aBTOMoönaecTpoeHHeM. JXli- 
HaMHxa pocTa npoH3BoacTBa aBTOMOÖHaeft 
aaHa b Taöa. 2  (b tu c . iut.).

T a ö i H i a  2

roa
Oßwee KOJinaecTBO 

aBT0M0 6 Hjieft
KoimaecTBO

aerKOBbix
aBTOMOÖHJieß

I960 2  300 1 800
1965 8 600 5  700
1966 7 100* 1 400
1967 13 170 9 000
1968 18 000 13 500*»
1969 25 000** 17 300**

* no  HeKOTopbiM ApyrHM aaHHHM 8  200. 
* *  OpHeHTHpOBOMHO.

3a  nepßoe aecHTHaeTHe cymecTBOBaHHH 
b UnaH aBTooöopoaHoro npo.H3BoacTBa 
(1959— 1968 rr.) Bcero öbiao coöpaHO 
76,14 t u c . aBTOMOÖHaeft. KoanaecTBO pa- 
öoraiomHX Ha ochobhom npoH3BoacTBe co- 
CTaBaaao öoaee 3000 h BcnoMoraTeab- 
h u x  —  CBbirne 5000. OrpHuaTeabHUMH 
CTopoHaMH aBTOMOÖHaecTpoeHHH b Mnan, 
TopM03HiiiHMH ero pa3BHTHe, hbähiotch : 
BbICOKHft ypOBCHb H3ÄCpHieK inpOH3BOÄCT- 
Ba, hto OTaacTH Bbi3HBaeTCH y30CTbio BHy
TpeHHero puHKa; öoabiuoe ancao asTOcöo- 
pOaHblX 3aBOÄOB, HeaOCTaTOK aBTOMOÖHab- 
h h x  aeTaaeft h caoiKHOCTb h x  TpaHcnop- 
THpoBanHH, a TaKwe BbinycK öoabinoro 
ancaa Moaeaeft aBTOMOÖHaeft. B  Mnan b h - 
nycKaaacb, HanpHMep, aencoBbie aBTOMo- 
ÖHan caeayioiHHX Mapox: BoKcxoaa, ® h - 
aT-600E, <L>HaT-1500E, CnMKa-1000, ü e -  
*o -40 4 , ®opa-®3aKOH; rpy30Bbie: IUeBpo- 
ae C1434, Oopa-100, ®opa-600, UlKoaa
OKTasHa h ap. H3 npHBeaeHHoro nepea- 
HH MOÄeaeft BHaHO, HTO B aBTOCÖOpOHHOM 
npoH3BoacTBe Unan npHHHMaan yaacTHe 
Miiorne aBTOMOönabHbie KOHiiepnu Kann- 
TaaHCTHaecKoro MHpa, b  tom ancae: 
® M A T , CHTpoeH, JIiKeHepaa M oropc, ü e -  
k o , HnccaH M otop, O opa, PeHO, Kpaftc
aep. OcHOBHue aBTocöopoaHue 3aBoau 
npHBeaeHbi b  Taöa. 3. OaHaxo sto  noao- 
>KeHiie nocTeneHHO MeHHeTcn: TaK, b  aexa- 
öpe 1970 r. npaBHTeabCTBO C . Aabenae 
npHHgao naan H3MeHeHHH crpyKTypu an- 
anftcKoro aBTOcÖopoaHoro npoH3BoacTBa. 
CoraacHO STOMy naaHy ÖoabinHHCTBO 3a- 
boäob öyaeT, no-BHÄHMOMy, 3aKpuTo aan 
CÖopKH HHOCTpaHHblX aerKOBUX aBTOMOÖH
aeft. B  Mae— HKHie 1971 r. öu a  3aKpbiT h 
nocTaBaeH na KOHcepaauHio 3aBoa rpy30- 
Bbix aBTOMOÖHaeft b KacaöaaHKe, noHHaa- 
aeiKainnft KowiepHy ® op a  M otop KoMna- 
HH, KOTOpblft OÖbHBHa, HTO «IO 3K0H0MH- 
aecKHM MOTHBaM» npeKpamaeT cboh one- 
paiiHH b  U häh, a c  31 aexaöpH 1971 r. h 
KOHuepH UiKeHepaa M oTopc 3aKpua cboü 
3aBoa no cöopne rpy30Bbix aBTOMOÖHaeft 
b r. ApHKa. 3a HHBapb— anrycT 1971 r. 
9tot 3aBoa BbinycTHa 1172 rpy30Bux aa-
TOMOÖHaH.

ABTOM OÖHabHbift napK U n a n  na caH T U - 
BaeT oKoao 3 0 0  t u c . aBTOMOÖHaeft.
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T  a 6 ji h n  a 3

H aH M eH O BaH H e h  npH H aju ieÄ H O C T b

n p O H 3 B O fl-
CTBeHHaa

MOUlHOCTb
(B w n y c K

B rO A )

riep cn eK T H B M  pa3B H TH a

C M eiuaH H H H  3 a ß o a  ( fw p M  PeH O  h  n e w o  n o  
HSrOTOBJieHHK) JierKOBblX aBTOMOÖHJieH

3 a B 0 Ä  4>HpMbl C H TpO eH  n o  H3rOTOBJ16HHIO 
Ä erK O B bix  aBTOMOÖHJieft

ÄBTOCÖOpOMHMH 3aBOJl B J I M U , H3TOTOB- 
Jim oiH H H  r p y 3 0 B H e  aBTOMOÖHJin h  aB T O - 
ö y c w  c  Ä BH raTejiflM H  JleftjiaH Ä  

ABTOCÖOpOMHWft 3aB O fl ÜHCCaH ÄeJIb M h jih , 
H 3roTO BjiH K )iu.H ft Ä erK O B bie  aBTOMOÖHJin 
.Ä a T C y H *  H M H KpOaBTOÖyCbl 

3 a B 0 j  J lm eH ep a J i M o T o p c  M h jih , H 3 - 
rOTOBJlHIOIUHft r p y 3 0 B b ie  aBTOMOÖHJIH 

ABTOCÖOpOMHWÄ 3aB O fl «ßH B O JlbB O “ , H 3 rO - 
T O B Jw roinH ft r p y 3 0 B w e  aBTO M O Ö H ji'i TH na 
.B O JIbB O “  H JierK O B bie aBTOMOÖHÄH ,C h m -  
K a H ÜOÄHC*

n p H M e M a H H « :  I .  K p o M e  T o r o ,  
C A ,  H 3roTO B j!B K )iu .H e ;ie rK O B b ie  aBTOMOÖHJin t  
JierKOBblX aBTOMOÖHJieft T H na 4>H aT. 2 . B  K an n  
K)T KaK r o c y a a p c T B o ,  TaK h  O T a ejib H b ie  h b c t h  
MHTb OÖ1UHR B U n yC K  aBTOMOÖHJieft a o  4 0  0 0 0

- 8 0 0 0

- 4 0 0 0

3 0 0 0

3 0 0 0

10 0

UMeiOTCj! AB 
n n a  H C y ,  h 
Ta jie  yK a 3 a H  
bie n p eA n pH H  
b  r o A .

a H H pyeTC ji K a n n T a A b H oe  B A onceH H e Ha 
1 9 7 2  r .  2 , 2  m jih . a o ^ ia . h  yB eA H u eH n e B bi
n y c K a  Ha 3 0 0 0  aBTOM OÖHÄeft b  t o a  

riA aH H pyeTC H  K a n H T a A b n oe  B A ö « c e » H e  Ha 
1 9 7 2  r .  4 , 6  m a h . ä o a a .  h  B b in y cK  6 5 0 0  a B 
TOMOÖHAeft B TOA

riA aH H pyeT C fl K anH TaA bH O e BAonceH H e 4 0 0 0  
a o a a .  ( k  197 3  r . )  h  yßeAH M eH H e B b in y cK a  
a o  8 0 0 0  aBTOMOÖHÄeft b  t o a  

r iA a H H p y e T ca  k  1 9 7 2  r .  n oß b iC H T b  a o a k j  
a n o H C K o ro  K a n iiT tia a , K O T opb ift b  H a c T o a -  
u ie e  B peM a coC T a B A a eT  4 0 %

3a B O A  p a ö o T a e T  n e p n o A H n e cK H ; p a c u iH p e -  
HHe He n A a n H p y e T c a  

P a c u in p e H H e  n o K a  He n A a n H p y e T c a

1 üBTOCÖOpOHHblX 3aB O A a (p n p M b i K o M M e p c  
T p «  rocy A a p C T B eH H b ix  3 a B 0 A a  n o  B b in y c K y  
ub ix  B b itu e  a B T O c ö o p o 4 H b ix  3 3 B 0 A 0 B  y q a c T B y -  
HM aTeAH. 3. K 1973 r . n A aH H pyeT C a y ß e A H -

I l e p y .  B 1964 r. 14 ab t g m  o ö h ä b h i>ix 
KOHuepaoB H3 uiecxH CTpaH (CLUA, A h -  
rjiüH, OpaHUHH, O P T , UlBeuHH h UnoHHii) 
oöpaTHjiHCb k  nepyaHCKOMy n pa B H T ejibC T - 
By 3a pa3pemeHHeM Ha nocrpoftK y aBTo
cöopoqH bix 3aßojiOB. ILo noÄyqeHHH pa3,pe- 
uieHH» b  crpaH e b o 3 h h k ä h  aBTOcöopoq- 
Hue npeajnpHHT.HH —  4)HJiHajiu »HOCTpaH- 
h u x  KOHuepHOB: C>opÄ MOTopc, U *eH ep a ji
M o T o p c  0 (}) ILepy, K p a flc jie p  I le p y , M o r o p  
ILepy ((J)M H aji 4>0JibKCBare!Ha), Ü H T ep- 
HSHiHji X a p a e c T e p , H iiÄ ycT p iia  AyTOMOT- 
pHC n e p y a « a ,  B o jib ß o  p.e^b I le p y  (U lB e -  
iih h ), T o fto x a  MOTop « e jib  I le p y . jFLecKOJib- 
KO n03>Ke ÖblÄH OTKpblTbl aBTOCÖOpOqHhie 
npe^npHSTHH <t>H AT, LlejKO, BpHTHui J left- 
jieHa, P b h o  h H n c c a ii  M o t o p  Äe.ib  I le p y .  
H a iiö o x e e  KpynHbiM.H H3 » h x  HBÄHÄHcb 
3aBOÄbi O o p Ä a  H U /K e n e p a ji M o T o p c . H a  
hx ä o ä io  »pH xoÄ H Jiocb ö o n e e  5 0 %  o ö m e r o  
KOJiHaecTBa coÖ H paeM u x b CTpaee aBTOMO
ÖHÄeft. T a « , H anpnM ep, 3aBOÄ O o p a a  ö w ä  
paccqHTaH Ha c ö o p K y  10 0 0 0  aBTOMOÖHÄeft 
b n>Ä c oSihhm  hhcjiom  p a ö o T a io m n x  7 0 0 —  
8 0 0 . 3aB O A  U>KeHepa.Ji M o T o p c , Ha k o t o 
pom p a ö o T a jio  8 0 0 — 9 0 0  qeji., BbinycKaji n o  
5 0 0 0  aBTOMOÖHJieft. B sajibn eftm eM  n .ia -  
HHpOBajIOCb yBejIHHHTb BbinycK ä o  2 0  0 0 0  
b roÄ . U,HHaMHKa B H n ycK a aBTOMOÖHÄeft 
npHBeAeHa b t h ö ä . 4 .

O ä h 3 k o  3 t h  naaHbi He ocym ecTB H Ä ncb. 
n p n  oöm eM  «e ö o Ä b iu o M  qHCÄe c o ö n p a e -  
Mbix aBTOMOÖHÄeft nepyaHCKOe a B T o c öo p o q -  
Hoe epoH3BOÄCTBO BHnycKaÄO 3HaqHTeÄb- 
Hoe KOÄHqecTBo MOÄeÄeft, «a n p H M ep , IUeB- 
poÄe, O n eÄ b , «toÄ bK C B areH -1300 h  1500 , 
K o m ö h , B apnaH T , K p a yH , rpy30B bie  aB To- 
m oö h ä h  O q p ä  h CxayT h  «p . 3 t o ,  KOHeq- 
HO, HBÄHÄ'OCb OTpHIiaTeÄbHOH CTOpOHOft 
npOH3BOÄCTBa.

B 1 9 7 0  r. npaBHxeÄbCTBo n e p y  npHHH-

äo pem eHH e o  coKpauieHHH «OÄHqecTBa  
aiBTOCöopoqHbix 33BOÄOB h BbinycKaeM bix  
b C Tpaee MOÄeÄeft ÄerKOBbix aBTOMOÖHÄeft. 
B COOTBeTCTBHH C 9TH.M peHieHHeM ÖblÄH 
OÖBHBÄeHbl TOprH, B KOTOpblX HpEHHÄH 
yqacTH e (JiHpMbi, HMeromne b I le p y  »bto- 
c ö o p o q H u e  3aBOÄH. T oprH  BbmrpaÄH 5 
(jinpM: T o ftoT a motop ÄeÄb ü e p y ,  H nocaH  
M o T o p c  (H n o H H a ), K paftcÄ ep  n e .ib  ü e p y  
(C L U A ) , Motop f le p y  (O P T , O o -ib K c a a -  
reH ), h H'HÄycTpHa ayTOMOTpnc ü e p y a H a .  
3aBOÄH 3thx (jiHpM, HaqHHasi c  1971 r. « 3 -  
totobähiot ÄerKOBbie aBTOMOÖHÄH. P a 3 p e -  
rneHHe e a  epoH3«OÄCTBO rpy30B bix aBTO
MOÖHÄeft h aBTOÖycoB eoÄ yqH Ä a niB eÄ- 
CKan cjmpMa BoÄbBO ÄßÄb f le p y , BbicTy- 
naBiiiasi BMecTe c BeHrepcKoft <j)HpMoft 
H e a p y c .

O ep M b i ZL>K6HepaÄ M o T o p c , <J>opÄ, 
<L>HAT, FIe>KO, BpH T H ui Jleft.iaiiÄ, PeHO h 
liHTepusiiiHÄ XapBecTep c  1971 r. npexpa- 
THÄH CÖOpKy aBTOMOÖHÄeft.

ÄBTOMOÖHÄbHbift n a p K  b I le p y  e a c q H T H - 
BaeT cBbinue 350 t h c . aBTOMOÖHÄeft.

B  e <h e c  y  9 ä a. CpeÄH crpaH JlaTHH- 
CKOft AMepHKH, Bbiny.CKaiOmHX aBTOMOÖH
ÄH, B enecysÄ a 3»HHMaeT o c o ö o e  mbcto. 
3 Ta öoraT aa neijiTbio CTpaHa HaqaÄa pa3- 
BHBaTb aBTOCÖopoqHoe npoH3BOÄCTBO eine 
b 1948 r. Oä h 3ko Ha npoTH*eHHH n ocae - 
ÄyromHx 14 ä b t  (1949— 1962 rr.) p a3BHTHe 
ee hiäo oqeHb MeÄÄeHHO. U o  1963 r. c ö o p - 
Ka aBTOMOÖHÄeft b CTpaee ocymecTBÄHÄacb 
TOÄbKo ÄßyMH (JiHpMaMH: H>KeHepaÄ mo-
Topc n e BeHecysÄa h K paftcaep n e BeHe- 
cysaa , KOTopbie hbähiotch (JiHÄHaÄaMH 
aMOpHKaHCKHX aBTOMOÖHÄbHblX KOHHep-
hob. B 1960 r. npaBHTeÄbCTBOM BeH ecys-
Äbl ÖbIÄ epH H H T 33K 0H  OÖ aBTOCÖOpOqHOiM 
npoH 3B O Ä CTB e CTpaH bi, c o r n a o H o  K O T op oM y  
H M n opT  aBTOMOÖHÄeft b c r p a e y  (K p o M e

rpyaoB bix aBTOMOÖHÄeft) 3anpem aÄ ca c 
1963 r., a HHOcrpainibie 4>ftPMbI. paHee 
BB03HBHIHe B B eH 6Cy9Äy TOTOBbie aBTOMO
ÖHÄH, o  6  3 3  an bi ö h ä h  co3Ä3Tb Ha ee Tep- 
pHTOpHH OBOH aBTOCÖOpOHHbie 33B0ÄH. 
npHHHMaH 3T0T 33K 0H , IipaBHTeÄbCTBO 
npecÄeÄOBaÄO Tpn n e a n : co3naTb na  Tep- 
pHTop'HH CTpaHH aBTOCÖopoqHoe npOH3- 
b q ä c t b o ; npexpaTH Tb h m h o p t  aBTOMOÖH
Äeft, eeÖÄaronpHHTHO OTpaiKaBrnnftcH Ha 
(jlHHaHiCOBOM nOÄOHieHHH; npeÄOCTaBHTb 
p a ö o T y  3HaqHTeÄbHOMy qH cay  p a ö o q n x  h  
CÄyjKamHX.

B pe3yÄbTaTe ysce b 1966 r. cym ecTBO- 
b3äo  14 aB TocöopoqH bix 33B 0Ä 0B , B u n y -  
CKaBuiHx okoäo 60 000 aBTOMOÖHÄeft b rofl 
(npH M epno 35 pa3ÄHqHbix M o n e a e ft). U h -  
HaMHKa pocT a B binyoca aBTOMOÖHÄeft n p n - 
BeÄeHa b thöä . 5.

T  a 6  ji  h  u  a 5

t o a
J ierK O B b ie

aBTOMOÖHÄH
rpy30Bbie

aBTOMOÖHÄH B cero

1 9 5 0  • 71 2  8 7 0 2  9 41
1960 6  4 5 2 3  8 8 2 1 0  3 3 4
1 9 6 6 4 4  9 6 8 12  791 5 7  7 5 9
1 9 6 7 4 1  9 7 5 1 6  0 7 4 5 3  0 4 9
1 968 4 4  3 1 5 18 5 5 3 6 2  8 6 3
1 9 6 9 5 2  3 3 2 2 0  7 2 9 7 3  0 61

yßeÄHqHÄOCb B 2— 2,5 pa3a h h h c ä o  3a-
HHTHX B aBTOCÖOpaqHOM Hp0H3B0ÄCTBe
cT p a eu  (Öonee 6000 qeÄ .). H o  KOÄHqecT- 
By coön p aeM u x aBTOMOÖHÄeft b  t o ä  oc-
HOBHblMH HBÄHIOTCH (JiHpMbi: U*ÖHepaÄ
M oT op c n e  B eiiecysÄ a C .A . (csbim e 
14 0 0 0 ); <5opÄ M otop n e B eH ecysaa C . A . 
(cBHrne 14 0 0 0 ); KpaftcÄep Äe BeH ecysaa
C .A . (cBbinue 10 0 0 0 ); OoÄbKCBareH H h -  
TepaMepHKaHa C. A . (cBbirne 5000).

KpoM e Toro, «MeioTCH h  MeHee Momiibie 
npennpeaTHH, HanpnMep (J ih p m h  P y r c  M o 
Topc pH BhääHC.

TaKHM oÖpa30M, aBTOCÖopoqHoe n p o »3- 
b o ä c t b o  BenecysÄbi -h o h th  noÄHOCTbio Ha- 
XOÄHTCH B p yx a x  HHOCTpaiH'HHX a.BTOMO- 
ÖHÄbHHX MOHOnOÄHH.

ABTonapK CTpaHbi HacqHTHBaeT npHMep- 
HO 700 Tbic. aBTOMOÖHÄeft.

B Ä pyrnx MaÄHx cTpaHax J Ib th h c k o h  
AMepHKH aBTOCÖopoqHoe npO.H3BOÄCTBO 
pa3BHTo CÄaöo h ä h  OTcyrcTByeT. Tan, Ha- 
npHMep, b Y pyrB ae cymecTByeT HecKOÄbKO 
aBTocöopoqHbix 33BOÄ0B, COÖHpaiOmHX a B 
TOMOÖHÄH HHOCTp 3HHHX MapOK. HMeiOTCH 
T aK *e HeöoÄbuiHe aBTOOöopoqHHe npeÄ- 
npHHTHH B BoäHBH'H, CaÄbB3Ä0pe, flOMH- 
HHKaHCKoft PecnyÖÄHKe, KocTa-PHKe, Ha 
ocrp oB ax  TpniHHÄaÄ h T o ö a ro , SKBaaope 
h HeKOTopnx a p y ra x .
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T H rn j aBTOMOÖHÄeft 1 9 6 6  r. 19 6 7  r . 1 9 6 8  r. 1 9 6 9  r. 1 9 7 0  r.

JierKOBbie ............................................................... 7  6 3 9 11 5 4 9 7  7 3 7 1 2  5 7 6 10  2 7 3
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YÄK 621.43.2:621.74
M3rOTOBJlEHHE EJIOKA UMJIMHflPOB flJlll flBMrATEJlfl 

ABTOMOEMJlfl «BErA-2300»

C 1970 r. Ha 3 a B o a e  <}>hpmu IIIe B p o a e  b 
r. ToHaBaH Äa (H b io -H o p K , C II I A )

H3rOTOBJlHeTCH HOBUH ABHraTeAb MOÄCJIH 
«B e r a » . KoHCTpyKTHBHue ocoöeiiH ocTH  
ÄBHraiejia n p H B eae u u  b  cTaTbe A .  B . K .o- 
CTpoBa.

B ÄBHraieJie npHM 6H6Hu ö a o k  u h a h h a -
POB 6e3 OTACAbHUX BCT3BHUX rHJlb3, nHTH- 
onopHUH KOJieHnaTUH B aa H3 qyryH a c  
mapOBHÄHUM rpa(})HTOM, qyryH iian  r o a o B -  
Ka öaoK a HHJiHHÄpoB, cHJiyMHHOBuc noprn- 
hh. B ec ABHraTeaH B M e cie  c MyijiTOH cu e n -  
aeHHH h K a p ie p o M  co c T a ß a a e T  150 k z , h to  
AaeT B03M0iKH0CTb OTHecTH e r o  k K .iaccy  
aerKHX ÄB H raTeaeä. O t a h b k 3  ö a o K a  u h -  
jiHHupoB 6 e 3  rn a b 3  CTaaa B03M0JKHa ö a a -  
roaapH p a 3p aßo T K e c n e u n a a b H u x  aaioM H - 
HH6BUX enjiaBOB.

O npM a PeÜHOJibÄC M e T a a c  KoM naHH  
p a 3pa6oT ajia  3a3BTeKTHqecKHH aaioMHHHe- 
Buii cnaaB  3 9 0  c b u c o k h m  coAepacaHHeM
KpeMHHH.

3 a  12 jieT np oB eaeH U  AHHaMHqecKHe
HCnUTaHHH H a H3HOC H BUHOCAHBOCTb B
TeqeHHe ö o a e e  7 0 0 0  h ,  ncnuTaHHH Ha n y c x  
xojiOAHoro ABHraTeaH b TeqeHHe ö o a e e  
2000  h , ö u a o  npoHAeHO ö o a e e  1 MaH. k m  
Ha A o p o ra x .

C naaB  MapKH 3 9 0  HMeeT ca e ayioiu H ii x h - 
MHqecKHH cocT aB : 1 6 — 1 8 %  S i ;  0 ,6 —
1 ,1 %  F e ; 4 ,0 — 7 ,5 %  C u ; a o  0 ,1 %  M n ;  

0 ,4 5 - 0 ,6 5 %  M g ;  a o  0 ,1 %  Z n ;  ä o  0 ,2 %  T i; 
caeA u  P . ®H 3HqecKHe CBoiicTßa cn a a B a  3 9 0  
caeayKjuiH e:

.  .  84 • io4
b / c m * ........................................  2 ,7 3

I lp eae .iu  T eM n ep aT ypu  jaTBepaeBaHHsi
b  » C .........................................................................  5 0 7 -6 4 9

SaeKTponpoBoflHOCTb b  % ............................. 25
Koa<t>q)Hiu<eHT T e n a o B o ro  pacwHpeHHH 

b  HHTepBaae T eM nepaT yp 20— 100°C  
B c m / c m  • B p a d .................................................  18 • 1 0 - B

H t OÖU BUHBHTb B03M0>KH0CTb AHTbH nOÄ
AaBaeHHeM anioMHHHeBoro cn a a B a  3 9 0 , h c -  
caeAOßaaH Tpn na paM eT pa n p o u e c c a : c k o -  
pocTb h AaßaeH H e 3anpeccoBUBaHH H  h TeM
nepaTypa M eT aaaa .

CBOHCTBa cn a a B a  (n p e a e a  npoqHOCTH Ha 
pacTHjKeHHe b k z /c m 2)  n p n k o m h 3 th o h  TeM
nepaType yK a3a H u  b T a ö a n u e .

Moayab ynpyrocTH b x r i c M 2 
XaeabHUH Bec b z Icm
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F 24 ,6 - 120

JHBAeHHeU T 5 26,7 — 125
A K ypaa-npecc F 19,7 18,3 110
T o  » e  . . . T5 20,4 17,2 110

* . . . . C Q A ' 24,6 21,4 120
m .  • .  . TQ 37,3 28,1

24 ,6
150

I • • • • T7 28,1 125

1 JlHTbe, aaKajiKa, HCKycctBeHHoe ctapeHHe.

BaaroAapn B ucoxoM y coAepucaHiuo 
KpeMHHH cnaaß  CTaHOBHTCH n o H3HOCO- 
ctohkocth ö ah 3k h m  k  qyryH y npn aocT a - 
TOqHOH TKHAKOTeKyqecTH, no3BOAHiomeH 
3anoaHHTb caojKHyio noaocT b (jiopMU ao 
Haqaaa 3aTBepA0B3HHH cnaaBa.

O nTH M aabH ue MexaHHqecKHe CBOHCTBa, 
XOpOUiaH qHCT0T3 nOBepXHOCTH OTaHBKH, 
x o p o u ia n  oöpaöaTU B aeM O C Tb noayqaioTCH  
ToabKO n p n  H3MeabqeHHH nepB H qH ux b u -  
AeaeHHH KpeMHHH. B CTpyKType o th h b k h  
oöuqH O  npucyTCTByeT 6 %  nepBHqHbix n pn - 
CTaaaoB  KpeMHHH, BUAeaHBUiHXCH n p n  TeM
n e p a T y p e  OK oao 650°. PacnaaB aeH H biö  M e- 
T a a a  MOAH(})HUHpyiOT <])OC<{>OpHCTOH MeAblO. 
C>oc<J)op, coeAHHHHCb c  aaiOMHHneM, o ö p a -  
3yeT  ö o a b iu o e  KoaHqecTBO HepacTBopHM Ux 
4)oc(J)haob aaioMHHHH, napaM eTpbi K pncT aa- 
aHuecKOH pemeTKH K O T opux ÖAH3KH k n a 
paM eTpaM  KpeMHHH. 3 t h  BKaioqeHHH c a y -  
>k3t ueHTpaMH KpHCTauAH3auHH, ö a a r o a a -  
pH qeM y b  crp y K T y p e  noayqaeTCH  ö o a b iu o e  
K oauqecT B o MeaKHx nepBHqHbix KpHCTaa- 
aoB .

JlHTbe öaoKOB unaHHApoB o cy u ie cT B a a - 
eTCH n o  M eT oay A K y p a a , pa3paöOTaHHOMy 
^mpMOH A * e H e p a a  M o T o p c . O c h o b h u m h  
ocoöeHHOCTHMH n p o u e c c a  HBanioTCH; o ö e c -  
neqeH ne H anpaBaeH H oro 3aTBepaeBaHHH o t -  
a h b k h  3a  cqeT  peryanpoBaH H H  o x a a * A e -  
hhh pa3A H qH ux qacT eft n p e cc ijio p M u ; 
naaB H oe 3anoaHeH H e n p e cc ijio p M u  p a cn a a B - 
aeHHUM M eTaaaoM  q ep e3  aHTHHK ö o a b in o r o  
ceqeHHH; noA npeccoB U B aH H e p a cn a a B a eH - 
H oro  M eT aaaa b  OTaHBKe n o c a e  o ö p a 3 0 B a - 
hhh  Ha Heil 3aTBepAeBiueii KopoqKH o c y -  
lUecTBaneTCH M aauM  nopuiH eM , p a c n o a o -  
»eH H U M  BHyTpH OCHOBHOTO nOpUIHH. I I o ä -  
önpaeTCH H eoöxoA H M an C K opocTb o x a a iK - 
AeHHH n p e cc ijio p M u , oöecn eqH B aiou iaH  T a- 
Kyio CKopocTb KpncTaaaH3auHH cn a a B a , n p n  
KOTOpOH (J)a3a C BUCOKHM coaep>KaHHeM 
KpeMHHH BbiAeaneTCH b  BHAe qacTHU, He 
KpynH ee 50 m k m .  OnTHMaabHbiil T e n a o ö a - 
aaHC AOCTHraeTCH npHMeHeHHOM 12 KaHa- 
aOB BOAHHOrO OXaajKAeHHH C HHAHBHAy- 
aabHOii p ery an p oB K oft. B u e x a x  peKOH- 
C TpynpoB aH H oro 3aBOAa ycTaHOBaeHO 
14 MainiiH aHTbH n o A  AaBaeHHeM c  3anH- 
paioiuHM  ycn a n eM  800— 2500 t c  ijmpM
IlpH H c h K acT M acT ep XÜM. TIom hm o ö a o -  
k o b , Ha 3aBOAe OTaHBaioT K o p n y c u  b o ä h -  
h o t o  h M acaH H oro H a co ca , KapTep cu e n a e 
HHH, nOpiUHH, ÄßTaaH TpaHCMHCCHH h t .  A. 
rOAOBOH BUnyCK OTÄHBOK 30 000 T.

B a o k h  u h ä h h ä p o b  o t a h b 3 io t  Ha nHTH 
MauiHHax aHTbH n o A  AaBaeHHeM c  3anH- 
paiouiHM ycHAHeM 2500 t c  h  nHTH MauiHHax 
c  3annpaioiU H M  ycu a n eM  1660 t c .

P a cn a a B a eH H u ii M eTaaa noaaeTCH c c o -  
ceu H ero  aaioM HHHeBoro 3 aa oA a  b t h t a h x  h 
CAHBaeTCH B MHKCepU eMKOCTbio 35 T, OT- 
K yaa  pa3uaeTCH b M HKcepu m buihh aHTbH 
n o a  AaBaeHHeM. T eM n ep aT yp a  p a cn a a ß a e H - 
H oro  M eT aaaa b  THrae 750— 760°, b  KaMe- 
p e  C7K3THH ~ 70 5°.

B c e  M au iH H u  n e p e o ö o p y a o ß a H u  ä a h  
A x y p a A - n p o u e c c a .  P a c n a a B a e H H u ii  M e
T a a a  sa a u B a eT C H  b K a M e p y  n p eccoB a H H H ; 
OAHOBpeMeHHO H3 h o a o c t h  n p e c c i j i o p M u  OT- 
c a cu B a e T C H  B 0 3 A y x , h n a y H iu e p  3 a n p e c c o -  
B U B aeT  p a c n a a ß a e H H u il  M e T a a a  b  (J iopM y. 
U n a M e T p  in a y H iu e p a  125 mm\ c u o p o c T b  e r o  
ÄBHJKeHHH B H aqaab H U H  MOMeHT COCTaB- 
a n e T  0,18 M /c e K  h b KOHue A °C T u ra e T
0,80 M /ceK , a AaßaeH H e cooTBeTCTBeHHo 160 
h 840 k z / c m 2. B 33AaH H U H  MOMeHT M a a u i l  
nayH JK ep BU AßH raeTCH  n a  17— 1̂8 m m  h 3a- 
n p e c c o B U B a e T  jk h a k h h  p a cn a a B a e H H b iü  M e
T a a a  (u a B a e H H e  126 kz/ cm 2)  b  y c a u o m u e

napu, oöpa3yioiuHecH npu KpncTaaaH3a- 
UHH OTAHBKH.

Xoth AxypaA-npouecc h oöecneqHBaeT 
noayqeHHe naoTHOH CTpyKTypu otähbok, 
0ÄH3K0 TpeÖOBaHHe M3KCHMaabH0H npOUHO- 
CTH H naOTHOCTH npHBeAO K HeOÖXOAHMO- 
CTH HCnOAb30B3Tb BHKyyMHpOBaHHe noao- 
cth npeccijiopMu npn 3aaHBKe. H a paöo- 
qeii noBepxHOCTH npeccijiopMu hmciotch 
TOHKHe K3H3BKH rayÖHHOH 0,12—0,15 MM,  
OT KOTopux B HapyjKHOH noBepxHOCTH 
HayT KaHaau, coeanHeHHue TpyöKaMH c 
BaKyyM-HacocaMH. HaßaeuHe B03Ayxa b 
npecciJiopMe yMeHbiuaeTCH äo 0,2 k z /c m 2, 
HTO ÄOCTaTOHHO aah pe3Koro chhjkchhh 
MHKponOpHCTOCTH B OTAHBKaX.

Oöiuee BpeMH UHKaa (cöopKa-3aaHBKa 
npeccijiopMu, H3BaeqeHne otähbkh) cocTaß- 
aneT 3 m u h . Bec otahtoto öaoKa c ahthh- 
K3MH 22,7 KZ.

Otähbkh, H3BaeqeHHue H3 npecc^iopMU, 
noABepraiOT TepMooöpaöOTKe, KOTopaa co- 
ctoht b Harpeße äo 205° h BUAepiKKe npn 
3TOÜ TeMnepaType b TeqeHHe 8 h aah CTa- 
ÖHAH3auHH pa3MepoB. Tlocae TepMooöpa
öoTKH OT OTAHBKH OTACAHIOT AHTHHKH H 
BunoAHHioT npeABapHTeabHyio MexaHHqe- 
CKyio oöpaöOTKy, chhmbh npunycK 1 m m , 
npn 3T0M Bec öaoKa yMeHbiuaeTCH ao 
17,2 k z . 3aTeM öaokh nponHTUBaiOT pacT- 
BopoM KpeMHeKHcaoro HaTpHH b BauyyM- 
hux KaMepax b TeqeHHe 30 m u h , npoMUBa- 
iot b Boae h cyiuaT b TeqeHHe 2,5 h npn 
TeMnepaType 80° hah 24 h Ha B03Ayxe. 
MncTOBaH oöpaöOTKa ocymecTBaneTCH Ha 
aBTOMaTHqecKHX ahhhhx. BauiHOH onepa-
UHeil B 3THX AHHHHX HBAHeTCH SaeKTpOXH- 
MHqecKoe TpaBaeHHe noBepxHOCTH ctchok 
UHÄHHÄPOB. n03HUHH 3aeKTp0XHMHqeCK0H 
OÖpaÖOTKH ÖAOKOB CnpoeKTHpOBBHa (J)Hp- 
moh HiKeHepaa Moropc MaHyi|iaKTypHHr 
HeBeaonMeHT Cckiuhh. nocae pacToqKH uh- 
AHHapoB öaok noaaeTCH Ha n03Hunu saeKT- 
poxHMHqecKoii oöpaöoTKH, rae npa noAte- 
Me BaHHu OKa3bmaeTCH uorpyjKeHHbiM b 
SaeKTpOAHT UeAHKOM. OAHOBpeMeHHO c 
nOAteMOM B3HHU BHyTpb UHAHHApOB BXO- 
ä h t MeaHue saeKTpoau h noaaeTCH hocto- 
hhhuh tok 62 a h 9 s. B  KaqecTBe saokt- 
pOAHTa BUÖpaH 330THOKHCAUH HaTpHH, KO- 
Topuii oöecneqHBaeT qiicTyio noßepxHOCTb h 
He BU3bmaeT nHTTHHroBoii Koppo3HH onaa- 
Ba 390. 3a 6—8 ce/c c 3epKaaa uhähhäpob 
yuaaneTCH caoii baiomhhhh 2,5 m k m . B u - 
CTynaioiuHe KpHCTaaau KpeMHHH oöpa3yiOT 
Hecymyio noßepxHOCTb c bucokoh H3Hoco- 
CTOHKOCTblO H aHTH3aAHpHbIMH CBOHCTBa- 
mh. B MHKpoyrayöaeHHHX BOKpyr 3epeH 
KpeMHHH yaep*HBaeTCH CMa3Ka.

B ABHraTeae «Bera-2300» npHMeHeHU 
nopuiHH H3 aaioMHHHeBoro cnaaBa co cne- 
UHaabHUM jKeae3HCTUM nonpuTHeM. nopui
HH OTAHBaioT b KOKHab H3 cnaaBa caeayio- 
mero cocTaBa: 1 0 %  Si; 3 %  Cu; 0 ,9 %  M g; 
0 ,7 %  Zn, ocTaabHoe Al.

OaeKTpoaHTHqecKoe noKpuTue nopuiHeft 
BbinOAHHIOT Ha 43-n03HUH0HH0H aBTOMaTH- 
qecKoft ahhhh «YaHaaHT». H ah noayqeHHH 
HaaeiKHoro *eae3HCTOro noupuTHH Heoö- 
xoahmo nepea ero HaHeceHHeM noKpuTt 
nopuieHb uhhkom (ToauiHHa 1,3 m k m ) ,  3a- 
TeM Meabio (Toauinna 4 m k m ) .  nocae sto- 
ro HaHocHTCH >Keae3HCTOe noupuTHe toa- 
1UHHOH 18 MKM H TBepAOCTbK) HRC  45. H a 
nocaeaneM siane nopuieHb noasepraeTCH
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jiyaceHHio a a a  npeaoxpaH eriH a e r o  n o ß e p x -
HOCTH OT OKHCaeHHH n p u  XpaHeH H H H 
yM eH bineHH H  TpeHHH M e * A y  n o p u iH e M  h  

UHJiHHÄpoM b HaqajibHbiH n e p n o a  n p n p a -  

6 o t k h  Ä B H raT eaH  n o c a e  c6opKH,

rOJIOBKH ÖJIOKa UHJIHHÄpa OTJIHB3IOT H3 

q y r y n a  c a e a y io m e r o  XHMHqecKoro c o c T a ß a : 

3 ,0 — 3 ,5 %  C ;  2 ,0 — 2 ,5 %  S i ;  0 ,2 — 0 ,4 %  C r ;  

0 ,5 5 — 0 ,9  M n . IlpoqHOCTb Ha p a 3 p u ß  2 6 —  

2 8  k z /m m 2, TBepÄOCTb H B  1 8 7 — 2 5 5 . O c -

HOBHOÜ OCOÖeHHOCTbK) TOJIOBKH ÖaOKa HB- 
aaiOTca HeoßpaöaTbiBaeMbie CTeHKH xaMe-

pw cropaHHH. OnpMa cqHTaeT, h t o  o t jih b -  
xa rojioBKH H3 q yryH a n e a e c o o ö p a 3 H e e  
OTJIHBKH e e  H3 ajIIOMHHHH, TaK K a « OTna- 
ÄaeT HeOÖXOÄHMOCTb B H3rOTOBJieHHH Ha- 
npaBJiHiomHx BTyjiOK a a a  u ito k o b  K a a n a -  
h o b  h rHe3Ä n o a  KnanaHbi. B oa™ , c o e a n -  
Hnrom ne öao K  c to jio b k o h , caeaaH M  ö o a e e  
aaHHHbiMH h nponycKaiOTCH H3CKB03b, q e -  

pe3 bck) BbicoTy ÖaoKa (n o  qeTbipe ö o a T a  

B ox p y r K aacaoro  iw aH H ap oB o ro  oTBep- 

c t h h ) ,  npn 3tom  oh h  n o ay q a io T  n p e a s a p n -  

TeabHbift HaTHr, cnocoöcT B yiom H ft p a 3 rp y 3 -  

Ke ÖaoKa o t  pacTarH BaioniH X ycHanft.
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YflK 629.113(201
H E K O T O P b l E  T H n b l  B b l C O K O n P O M 3 B O A M T E J l b H O r O  O B O P Y f l O B A H H S I ,  

n P M M E H J I E M O r O  B  A B T O M O E M J l b H O f l  n P O M b l L U J l E H H O C T M  A H T J I M M

HAHEOJIEE KpynHbiM noTpeÖHTeaeM 
CaOHiHblX CTaHKOB-aBTOMaTOB pa3HHH- 

HblX THnOB HBHHeTCH aBTOMOÖHabHaa 
npoMbimaeHHOCTb. BneapeHHe aBTOMaTH- 
3au,HH onocoöcTByeT yBeaHqeHHio npoH3- 
BOaHTeabHOCTH, C03aaHHK) oaHopoaHoft 
npoayKHHH, coKpameHHio paöoqeft cnau.

O h p m o h  X e p ö e p T — H n r e p c o a  c o ä a a n a  
anH H H, B b in oa riH iom a H  B ce  o n e p a i i H «  M e- 
xaH H qecK O H  o öp ia öoT K H  q e T b ip e x iiH a H H a p o -  
BblX ÖaOKOB a o  XOHHHrOBa'HHH n o B e p x H O - 
CTeft ( p n c .  1 ) .  C ep H H  aB TO M aTH qecK H x a n -  
h h h  ( 3 a e o a  <j)HpMbi K p a f i c a e p )  c o e a n H a -  
i o t c h  in pn  n o M o u iH  n o n e p e q H O .ro  T p a H o n o p -  
T e p a . 3 r o  c o 3 a a e T  KOMnaKTHOCTb. T a K , 
H ainpH M ep, ö a o K  im a H H a p o B , H 3roTO .B aeH - 
h h h  Ha 3 t o h  a,HHHH, n ep eM em a eT C H  n o  
3 H r3 a ro o ö ip a 3 H 0 H  T p aeK T opH H . I lo n e p e q H b ie  
T p a H c n o p T e p u  n e p e M e m a iO T  ö a o K  c  o a i i o ö  
aHHHH Ha a p y r y i o ,  a  T a x a r e  h b . i h i o t c »  
npoM eiK yTO H H U M H  HaKOBHTeaHMH. T a K a n  
KOHCTpyKHHH n o 3 B o a n e T  C 0 3 a a B a T b  3 a n a c  
öa oK O B , H e o ö x o a H M b iä  npn o c T a n o B K e  co -  
c e a H e ii  h h e h h .  H eftcT B H H  n o n e p e q H u x  
T p a H c n o p T e p o B  n o a H o c T b io  aB TO M aTH 3H po- 
BaHU.

Phc. 1. PacTaqHBaHne ÖaoKOB unaHHapoB 
aBHraTean 3btomo6hhh «ABeHaxep» Ha 
ib t o m aTH qecK OH  aHHHH XepöepT— H H rep -  

coa Ha 3aBoae Kpaficaep (IOK) JItb.

E oabiuioft iHHTepec n p e a cT a B a a e r  aBTO- 
m aTHHeoKasr aHHHH oöbiqH oft k o m h o h o b k h  
c  peBoabBepHbiMH HHCTpyMeHTaabHbiMH r o -  
aoBKaMH, HsroTOBaHeMaH (jm pM oft A p q - 
a e fta . J Ih h h h  npeaH a3H aqeH a a a n  e e cK o a b -  
k h x  onepauH H  M exa»H qeoK oft oöpaöoT K H  
ö o a b in n x  öaoKoiB H «aH H apoB.

B a a ro a a ip a  Hcjioab30BaHHK> peB oabB ep -  
h m x  roaoBOK 3H.aqHTeabHo yM eH burnaocb  
KoanqecTBO oöpaöaTbiiBaeM bix no3Hu.HÜ h  
coK paTH aacb a a n n a  aHHHH. K a a ta a a  no3H - 
HHH, pacnoaoHceHHaH n o  oöeHM CToponaM  
rpaH cnopT epa, c o c t o h t  H3 öoabuiH X c n a o -  
b w x  nonepeqH bix c a a a 3 0 K  c qeT bipex- Han  
meCTHn03HHH0H'HblMH pCBOabBepHblMH TO- 
aoBKa.MH.

K p oM e T oro, K aaraan noaHUHH pe B oab -  
BepHofi roaoBKH ocym öCTBaneT ce p n io  
onepariHfi npn o a n o fi  ycTaHOBKe ö a o x a .  
Hcnoab30iBaHH e ä p y r n x  M eToaoB o ö p a 
öoTKH Bbi3Baao öbi pna nepecTaHOBOK Ö ao 
Ka B a o a b  TpaH onopTepa.

C nOMOUlblO HieCTHn03HUH0HiH0H p e -  
BoabBepHofi roaoBKH  BbinoaHHiOTCH: OBep- 
aeHHe, pa3BepTbiB:aHHe, pacraqH BaHH e, H a- 
pe3a;HHe pe3böbi, 3eHK0BaHHe h a p . STO M y  
cnocoöcT B yeT HiiaeKCHpoBaHne roaoBKH h 
n o a a q a  ee  b  HanpaBaeHHH HenoaBHJKHofi 
a e T a a n . H p n  o o m o u i h  peBoabiBepHux r o -  
aoBOK MoatHO TaKare ocym ecTBaH Tb p a a  
caoaiH bix onepaiiH ß oaH O B p eM em o  c  o ö e -  
HX CTOpOH ö a o x a .

T a x a n  KOHCTpyroiHH h h h h h  no3BOHHeT 
Ha oaH OH  n o 3 HiiHH B binoaH H T b c a o a c H b ie  
on e p a u H H , a a n  n poB eaeH H H  K O T op b ix  Ha 
OÖbiqHOH aBTOMaTHqeCKOH aHHHH H OTpeÖO- 
B a a o c b  ö u  ö o a e e  n iecT H  n o 3HUHfi.

ripeacTaBHHioT Tanare HHTepec paaanq- 
Hbie Bnau ynpaflaeHHH aBTOMaTHqeoKofi 
aHHHeft Apqaefia. OaHa nan a s e  npoTH- 
BonoaoaiHbie no3HHHH MoryT ynpa,BaHTb- 
c h  pa3aeabH0  BpyqHyro h  pa3aeabHO aB- 
TOMiaTnqecKH Han KaK qacTb HHKaa ueaofi 
aHHHH.

H a n  orpaHHqeHHOro q n c a a  on ep a n n ft Ha 
M aaoft ce p n n  aeT a aeft nocaeaH H e m o h c h o  
3arpya<aT b noasecH biM  noa"beMHbiM ycT - 
poficTBOM n o  o a « o ä  Ha nyarH yio n03HUHJO 
oöpaöoTKH h  He BKaioqaTb Becb arp eraT .

npn o öp aöoT K e a e T a a n  p a ö o a a  Ha aH 
HHH oöaerqaeTCH  npocToft cMeHoft HHCTpy
MeHTa. ÜBHareHHe mnHHaeaio co o o ö u ia e T  
ToabK o Ta CTopoHa peBoabB epaoft r o a o B -

k h , KOTopaa oöpameHa k  aeTaan. B oc- 
TaabHbix cToponax roaoBKH -Bce HinHHaeaH 
HenoaBHJKHbi h  cMena h  noaHaaaaKa HH
CTpyMeHTa ocymecTBasnoTCH Ha Hepaöo- 
TaioniHx CTopoHax roaoBKH. TaKH M  oöpa- 
30M, He HapymaeTCH aBTOMaTHqecKHH 
U,HKa n03HH.HH.

O n p M a  K h iP h h  r a a  T p e x e p  J lT a  B u n y -  
cK a eT  aB TO M aTH qecK H e aHHHH H H T epecH oft 
k o m h o h o b k h  —  c  npH M oyroabH bL M H  h  n p a -  
M oaHHeftHbiM H yqacT K aM H . B p e a y a b T a T e  b 
o a H o ft  CHCTeMe c y m e c T B y io T  a s a  TaK Ta p a -  
öoTbi u H K aa.

P a ö o r a  aHHHH 3aK aK >qaeTCfl b  c a e a y i o -  
m eM : 3aroT O B K H  n o cT y n a iO T  c  o a H o r o  k o h -  
u,a a a H H H o ro  iT p a H cn o p T e p a  h  n p e T e p n e ß a -  
i o t  ipaa o n e p a u n f t  iHa n o c a e a o ß a T e a b H b ix  
no3H H H S x. C ß o e  H a n p a B a e H H e  3aroTOBKH  
M eH aioT  aBTO M aTH qecKH  b  c e p e a H H e  T p a H c- 
n o p T e p a  h  n o n a a a iO T  H a  a o n o a H H T e a b H u fi  
T p a H c n o p T e p  , p a cn oa o> K eH H b ift  n o a  n p a -  
m h m  y r a o M . 3 a r e M  o h h  n e p e a B H ra io T ca  
B a o a b  T p e x  C T op oH  n p a M o y r o a b H o r o  y q a -  
CTKa. H a  a t o m  y a a c T K e  3aroT O B K H  n o a B e p -  
raioTCH  a o n o a H H T e a b H o ft  o ö p a ö o T K e .  3 a -  
T6M a e T a a b  n o n a a a e T  H a aonoaH H T eab-H biH  
T p a H c n o p T e p , r a e  OHa n o ß o p a q B B a e T c a  Ha 
180° h  n e p e a a e r c a  o ö p a T H o  k  H a q a a y  
raa,BiHoft aHHHH, a  O T T y a a  B T opnqH O  n e p e -  
M e m a e r c a  iß a o a b  s t o h  aHHHH.

npn nepeMemeHHH BbiCTyn, p a c n o a o -  
HieHHblfi Ha OTHHBKe, HayKHMaCT KOiHeqHblft 
BbiK aioqaTeab, KO Topuft np eaoT B p au iaeT  
BTopaHHoe inonaaanH e a e T a a n  Ha a o n o a -  
HHTeabHbifi T p aH cn op T ep . B peM a iiHKaa Ha 
raaBH oft aHHHH 2 m u h , a Ha aon oaH H T eab
Hoft —  4 MUH.

H a a  oöpaöoTK H  K opn ycoB  a e ß o -  h  n p a -  
BOCTopoHiHHx 3 y 6 q a T w x  peeK p y a e ß o r o  
MexaHH3Ma 4>HPMa ‘PpeaepH K  I lo a a a p a  
3H a K o  JTra c o a a a a a  B bicoK onpoH 3Boan- 
TeabHwft mecTHno3HiiHOHHbiH a r p e r a r a b i f t
CT3HOK.

C T 3H 0K  O Ö O pyaO B aH  nOBOpOTHblM CTO- 
a o M  a n a M e ip o M  1200 m m . B o  B p eM a h h -  
aeK ca iiH H  c r o a  n o a a e p jK H B a e r c H  Ha r n a p o -  
c t aTHqecKOM  noan iH n H H K e. B o » p y r  C T oa a  
p a c n o a o iK e H o  n a i b  ö o k o b h x  c t h h h h  c  r o -  
pH 30H TaabH biM H  roa oB K a M H .

OTaHBKa c o  BC TaB aeH H oft ciaab H oft  
TpyÖKoft n o a p e 3 a e T c a , pa cT aaH B aerca , Ha- 
p e 3 a e T c a  h  c B e p a H T ca , a  T p y ö K a  noaBep- 
raeTca tote oft pacToaKe. Kaacaoe H3 uiec-
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th cerMeHTOo6pa3Hhix 3a*HMHbix npHcno- 
COÖ.ieHHH CJiy*HT ÄAH KpeilJICHHH ÄByX Pfi- 
raaeft. Ha BepTHKa.ibHoft kojiohhc paono- 
jioaieHbi «Be roJioBKH aah TOHHoro p a c ia - 
HHB3HHH.

B jia r o A a p H  B 3 a H M 0 3 a M e H H e M b iM  6 a 3 a M  

3a>KHMHblX H p H € n 0 C0 6 j ie H H H  C T 3 H 0 K  M 0 5 K - 

ho  ö b iC T po  n e p e H a j ia jK H B a T b  a j i h  o ö p a ö o T -  
KH K O pnyC O B  p a 3 H U X  K O H C T p y K U H H . 3a 
ABa U H KJia  c n e p e o p H e H T a u n e H ,  c o ß e p m a e -  

m u x  A e T a j ib io ,  n o c j ie A H H H  o 6 p a 6 a T b iB a e T c a  

C pa3HbIX  CTOpOH.
C T p y K K a , n a A a io m a H  n o A  coöcT B eH H b iM  

BecoM, y A a jiH e T C H  u iH e K O B U M  T p a n c n o p T e -  
pOM, p acnO A O JK C H H b IM  M e J K A y  A B y M H  6 o -  
k o b h m h  C T a H A H a M H . 3 a T e M  O H a  p a 3 r p y -  
jKaeTCH b  n e p e A B H JK H o fl K O H x e H H e p .

A ß T O M a TH H e c K o e  T p a H c n o p T H p o B a H H e  
H UJJlH(J)OBaHHe K O J ie H M a T b lX  B a jIO B

Bojlbinoe KOJIHlieCTBO CTaHKOB AJIH uiah - 
(jlOBaHHH KOJieHHaTblX BajIOB aBTOMOÖHJIb- 
HOH npOMbllllJieHHOCTH nOCT3BJIfleT 
Hk)03,i  Tpyn J It ä - 3 th  cTaHKH noAHocTbio 
aBTOM aTHnecKHe, nepeA uiAHCpOBaHHeM iue- 
eK OHH BbinOAHHKJT npoAOJibHyio HX <j)HK- 
cauHio. Pa3Mep rneeK iioctohhho npoBe- 
paeTCH C nOMOIAbK) H3MepHTeAbH0H CKo6bI, 
KOTopaa b nanajie uhkab  b xo äh t  b conpn- 
KOCHOBeHHe c BajiOM. Elocjie Toro KaK äo - 
CTHrHyT HeOÖXOAHMblH pa3Mep, H3MepH- 
TejibHaa CHCTeMa nepeAaeT carHaji — h 
UIJIH(J)OBaAbHaH ÖaÖKa ÖUCTpO OTBOÄHTCH. 
OnachiBaeMbie CTaHKH CHaßaceHbi ycTpoftcr- 
BBMH AJIH aBTOMaTHHeCKOH npaBKH, KOTO- 
pue BKJHoaaioTCH nocjie oßpaßoTKH onpeAe- 
JieHHOrO KOAHHeCTBa B3JI0B.

A B T O M a T H H e c K a n  c ß o p K a

C ßopaa y3A 0B  3 b to m o 6 h a h  oneHb TpyAO- 
eMKa. A ß T O M a ra H e cK a a  c ß o p n a  rip H M eiia cT - 
cs b c a y q a e  M ajitix  h cp eA H ax y3A 0B , H a- 
npHMep K apT epa p y jie B o ro  ynpaB A eH H H . 
IIpH aBTOMaTuaecKOH c ß o p n e  AOnyCKH Ha 
pa3Mepu h reoM eTpH aecKyio (popM y A ßTa- 
Jiefi AOAJKHbl ßblTb ÖOJiee JKeCTKHMH. ÄJIH 
nocxpoeHHJi aBTOMaTHaecKoro CTaHKa po- 
ßapaioiuero AeTaAH, KOTopufi m ot 6 h  o t -  
6HpaTb Ä6T3AH XOpOHieTO K3HeCTBa OT Äß- 
Tajieft c HeßoAbiHHMH Ae4>eKTaMH h ßpaKO - 
B3Tb Te, K O Topue M oryT co3A aB aT b 3 a -  
AepjKKH, TpeöyKDTca 6 o jib iim e  3aT paT H .

H a H Ö o j ie e  H H T e p e c e H  a B T O M a T H ie c K H f t  

CT3H0K ÄJIH  CÖ O pKH  TO AO BO K  U H JIH H A PO B .

Ct3hok coctoht H3 18 arperaTOB h hmcct 
AJiHHy 2 7  m .

«P h p m o h  Ärneo KHHT36ypH J It ä , Tac-
nOpT C03A3HH nojiyaBTOMaTHHeCKHe CT3H-
kh. n p a  p a ß o T e  H a  sth x  c T a H K a x  T p e ö y e x -  

c a  H e x o T o p o e  B M e m a T e j ib C T B O  p a ö o n e r o .  
C H a a a j ia  c o Ö H p a iO T C a  b r o j io B K e  K . ia n a H U ,  

n p y iK H H H , o n o p u  n p y jK H H  h K A H H b H , a  n o -  
tom K 0M n A 6K T H a H  r o A O B K a  n o M e m a e T C H  H a  

y c T p o f ic T B e  Ö a p a ß a H H o r o  T H n a  ajih n p n -  

THpKH K a a n a H O B , n o c A e  q e r o  toaobk3 n e -  
peAaeTCH  H a  T A a B H u f t  T p a H c n o p T e p .  T a M  

n o cA eA O B a T B A bH O  n p o B e p a e T C H  3 a 3 0 p  Me>K- 

A y  C T ep jK H H M H  K A a n a H O B  H T O A K aT e A H M H , 

3 a K A a A H B 3 6 T C H  p e ry A H p O B O H H a H  n p O K A H Ä - 
xa , c o Ö H pa eT C H  o n o p a  p a c n p e A e A H T e A b H o r o  

BaAa. I I o c A e  stoto komhaokthhh  y 3 e A  0 6 - 

K a T H B a e T ca  h n p o B e p a e T C H  K A a n a H H H f t  3 a -  

30p h p a c n p e A e A e H H e .

B u C O K O n p O H 3 B O A H T e A b H O e  H 3 T 0 T 0 B A e H H e  

3 y ö M a T u x  KOAec

H a  .HOBOM 3 a B 0A e  4>h p m h  B phth u i J le f t -  

AaH A M o r o p  K o p n o p e f lu iH ,  paccH HTaHH O M

Ha BHnycK 5000 ABHraTeAeft b HeueAio, 
npHMeHHioTCH HaHÖOAee nepeAOBUe MeTOAH 
no MaccoBOMy npoH3BOACTBy 3y6naTbix ko- 
Aec. OTAeAeHHe, rAe h3totobahiotch 3y6- 
BaTue KOAeca, CHHTaeTCH oahhm H3 h3h6o- 
Aee aBTOMaTH3HpOB3HHHX B MHpe. OcBoeHo 
npOH3BOÄCTBO OÄHOBeHHOBblX KOAeC H 3y6- 
H3THX ÖAOKOB C OHeHb HeÖOAblHHMH ÄOny- 
ckbmh Ha pa3Mepu h (ftopMy nepeA TepMO- 
OÖpaÖOTKOH C UeAblO MaKCHMaAbHOTO 
yMeHbiueHHH OTAeAonHbix h KoppeKTHpyio- 
ia h x  onepau,HH.

TpaHcnoprapoBaHHe, 3arpy30HHue h pa3- 
rpy3onHHe onepan,HH ocymecTBAHiOTCH aß- 
TOMaTHnecKH, hto npeAoxpaHaeT KOAeca ot 
noßpejKAeHHH. B pe3yAbTaTe KOAH'iecTBO 
3a6paKOBaHHUx np« c6opne 3y6naTHX KO
Aec 3Ha<IHTeAbHO yMeHbUieHO. MHOTOUinHH- 
AeAbHHMH HBTOMaTaMH 4>HpMH BH 3 h 3ft-
A kmh r ph ä a h  K oyH  AyTOMaTHK ManiHHe 
K o  JIt ä  h B'HKMaH o6Taq«BaiOTCH ahcko - 
BHe 3aroTO:BKH. ä a h  oötohkh b ABe o n e-  
paitHH MHOrOUIHHHAeAbHHe aBTOMaTH  
coeAHHHiOT aBTOMaTHaecKHMH TpaHonopTH- 
pylOIUHMH yCTp0HCTB3MH.

H a (J)pe3epou,eHTpoBaAbHOM CTaHKe (J)Hp- 
m h  HepnHAb HanHHaeTCH oßpaöoTK a 6ao- 
kob. CnanaAa o 6p a 6 aTHBaioTCH T opu n no- 
kobok. 3 aTeM ohh nepeAaioTca aBTOMaTH- 
necKH k  nepBoft nape KonnpoßaAbHux CTaH- 
KOB P5. MeXaHH3HpOBaHHOH pyKOH nOKOB- 
KH 33XB3THB3I0TCH H 3arpy}KaiOTCH Ha KO- 
nHpoBaAbHbin cTaHOK aah  nepBOH onepanHH 
KOnHpOB3HHH.

H a BTopyio no3HUHK> CTaHKa P5 nacTHq- 
ho oßpaöoTaHHue 3arOTOBKH nocTynaioT 
aBTOMaTHnecKH c noMombio maroBoro 
TpaHCiiopTepa. B aokh nocAe aBTOMaTHne- 
CKOH pa3rpy3KH CO BTOpOTO K0nHp0B3AbH0- 
ro CTaHKa mchhiot aBTOMaTnnecKH CBoe no- 
AOHCeHHe C r0pH30HT3AbH0r0 Ha BepTH- 
KaAbHoe. 3aTeM ohh pacnoAaraioTCH Ha na- 
uienHHx cnyxHHKax, noAAep>KHBaeMHX Ha 
äahhhom  TpaHcnopTepe. 3 tot TpaHcnopTep 
npoxoAHT qepe3 bcio AAHHy aBTOMaTHMe- 
ckh x  3y6otJ)pe3epHHX h 3y6oAOA6eiKHHx 
CTaHKOB.

Bce CTaHKH o6opyAOB3HH THApaBAHqe- 
ckhm 3arpy30HHo-pa3rpy3oqHHM ycTpoöcT- 
bom. TaKoe aBTOMaTiinecKoe ycTpoöcTBO 
paöoTaeT no npHHnnny «cboöoähoto noTO- 
Ka», MTO n03B0AHeT AeTaAH UHpKyAHp0B3Tb 
ao Tex nop, noKa OHa He äo hact ao  cbo- 
ÖOÄHOH npHeMHOH n03HUHH.

KaxcAHH CTaHOK CHaöjKeH npaeMHOH no- 
3HUHeH, C03Ä3HH0H Ha TpaHcnopTepe c no- 
Mombio oTceKaTeAefi h neperopoAOK. Ä e - 
TaAb nepeMemaeTca TpaHcnopTepoM ao Tex 
nop, noKa He AoftAeT ao cboöoahoh npneM- 
hoh no3HHHH, KyAa OHa nonaAaeT aBTOMa- 
THHeCKH. B 3T0H n03HAHH AeTaAb HaXOAHT- 
ca ao Tex nop, noKa coceAHHÖ cthhok He 
ocboöoähtch äah npncMa. Ä pyrne AeTaAH 
HHpKyAHpyioT ao ocBo6o>KAeHHB oqepeAHoft 
npneMHoft no3HU,HH.

Bb IC O K O n p O H 3B O A H T eA b H O e

XOHHHTOBaHHe

Baokh uhahhapob ABHraTeAeft, uiaTyHbi, 
HeKOTopbie 3y6qaTue KOAeca h Apyrne aB- 
TOMOÖHAbHHe AeTaAH o6pa6aTUBaioTCH xo- 
HHHTOBaHHeM. H a HeKOTOpUX 3aBOAaX OT- 
BepcTHH b KOAecax xoHHHryiOTCH nepeA Tep- 
MHqecKoä o6pa6oTKoß, a äah oKOHiaTeAb- 
hoto xoHHHTOBaHHH ocTaBAHeTCH npHnycK 
Ao 0,0125 mm. npH 3tom OTnaAaeT Heoßxo-
AHMOCTb B OKOIiqaTeAbHOM UIAH^OBaHHH 
OTBepCTHH (pHC. 2).

JIah oßpaöoT K H  3yßqaT bix KOAec h inaT y- 
HOB CpHpMa Ä * O H C  3HA IÜHnMaH H3TOTOB- 
AHeT ÖOAblHOe KOAHqeCTBO XOHHHrOBBAb-

PhC. 2. JlßyXKaMHeBblH nAOCKOIHAHlJlOBaAb- 
Hbift CTaHOK JIyM3AeH Ha 3aBOAe B L M C  b 
K oiJitoh TaaeT aah  uiAH(J)OBaHHH inaTyHOB 

aBTOMOÖHAH «MaKCH»

HblX nOAHOCTbK) aBTOMaTH'ieCKHX CTaHKOB 
BhlCOKOH npOH3BOAHTeAbHOCTH. C  UeAbK) 
C03A3HHH aBTOMaTHneCKOH AHHHH AAH 06 - 
paÖOTKH 6AOKOB AHAHHAPOB <J)HpMa coeAH- 
HHAa HeCKOAbKO OAHOHinHHAeAbHblX Bep- 
THKaAbHUX aBTOM aTHHeCKHX XOHHHTOBaAb- 
HUX CTaHKOB. HpOAOAbHblH UiaTOBUH 
TpaHcnopTep coeAHHeH co CTaHHHaMH ah- 
hhh, nocTaBAHH AeTaAH b paöoiee noAO- 
HreHHe h nepeMemaa hx co CTaHKa Ha CTa-
HOK.

IÜHpOKO npHMeHHeTCH ÄAH XOHHHTOBaAb- 
HblX CTaHKOB BKTHBHblH KOHTpOAb. XoHHH- 
ryeMue OTBepcTHH nocTOHHHo npoBepaiOT- 
CH. B TOT MOMeHT, K0TÄ3 ÄOCTHTHyT Hy}K- 
hh h  pa3Mep, uhka  aBTOMaranecKH ocTaHaB- 
AHBaeTCH. IIocAe 3Toro BbirpyjKaeTCH o6pa- 
6oT3HHaH AeTaAb h ycTaHaBAHBaeTca ho- 
Ban.

n p o rp a M M H p o B a H H e  
npOH3BOACTBeHHOTO UHKAä 

aBTOMaTHHeCKHX AHHHH H  CTaHKOB

yn paB AeH H e aBTOMaTHnecKHMH c t 3h k3mh 
o c y m e c T B A H e T c a  c n o M o m b io  caohchux 
3AeKTpHHeCKHX CHCTeM. 3 T H  CHCTeMbl, K p o -  
M e T o r o ,  hto o n p e A e A H io T  nopH A O K  o n e p a -  
Uhh CTaHKa h n e p e M e m e H H e  A eT a A e ft , r ip n - 
HHM aioT A o rn n e cK H e  pem eH H H  aa h  ao cth - 
JKeHHH npaBHAbHOCTH UHKA3 H HCKAIOHeHHH 
OUiHÖOK H HeilOAaAOK.

4>HpMa CHaftAep JIta . BeAHec<j)HAÄ, CTa- 
(jiopAiiiHpe, BbinycKaiomaH BbicoKonpoH3BO- 
AHTeAbHue ahhhh, npHMeHHeT nporpaMMHoe 
ynpaBAeHHe c noMombio 3BM .

B 3B M  3aAaeTCH TeopeTHnecKHft uhka 
ynpaBAeHHH c t 3hkom, h , thkhm  o6pa30M, 
OHa BbinOAHneT (Jjy.HKUHio ynpaBAHioiuero 
3BeHa. Pa3AHqHbie H3MeHeHHH h ÄOnoAHe- 
HHH K UHKAy ynpaBAeHHH OcymecTBAHiOTCH 
nyTeM 3aAOJKeHHH ho bu x  AaHHbix b mhhh- 
aTiopHyio BbiaHCAHTeAbHyio MauiHHy. 3 tot 
npouecc npoAOA>KaeTCH ao Tex nop, noKa 
He AOCTHraeTCH TpeöyeMbiö uh ka . SaTeM 
peineHHH BUHHCAHTeAbHOft MaUIHHbl b h b o - 
ähtch  Ha nenaTaroiuee ycTpoftcTBO h H3ro- 
TOBAaeTCH nep<})OAeHTa.

C  noMoiubio nepipOAeHTbi co3uaiOTCH nua- 
Tbi neqaTHbiM H cxeM aM H , KOTopue y c T a *
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H3BAHB3IOTCH B ynpaBAHKJIliee yCTpoftCTBO, 
a BUBHCJiKTejibHaa MaiiMHa 0TKJii04aeTCH. 
Taxoe ycTpoflcTBO no3BOAHeT AonycKara 
HeöoabiuHe MOAHtpHKauHH, ecaH uhkji yn- 
paßjieHHH HyjKÄaeTCH b HeKOTopux He6oab- 
uihx H3MeHeHHflx. K o r A a  TpeOyeTCH 3 a M e - 
HHTb Becb uhka , yAaAHiOTCH HeKOTopue ne-

AaTHble CXeMU, BH04Bb BKAKDqaeTCH Bbl'IHC- 
AHTeabHaa MauiHHa ä a h  H3roTOBAeHHH h o -  
b u x  naaT. Taxan cncTeMa a c h c t b h h  He 
Tpe6yeT H3MeHeHHH b  npoBOAKe.

JJaH  TpH AU aTH - HAH COpOKan03HU,HOHHOH 
aBTOMaTHHeCKOH AHHHH npH  HCA0Ab30BaHHH 
3B M  H eo6 x oA H M b i TOAbKO A ß a  aaeK T po-

uiKaijja HiHpHHOH 2 m. B cayqae Hcnoab3o 
BaHHH saeKTpoynpaBaeHHH oöuqHoro ran 
a a h  TaKoü x e  a h h h h  noTpeöoBaaocb 6l 
HeCKOAbKO 3AeKTpOUIKa(J)OB ä a h h o h ,  npii 
MepHo paBHoii AAHHe Bceft a h h h h .

C. A. CnECMBblX, E. M. JIEMHEBA

yflK 621.794.41(430.1

Bb!COKOnPOM3BOAHTEJ1bHblE YCTAHOBKM cjDPf flI1SI TPABJ1EHHS1 TOHKHX HHCTOB

B CBJI3H c yBeaHneHHeM oßieMa pa- 
6 o t ,  cBH3aHHbix c naacraqecKOH A e -  

(pOpMaUHefl TOHKHX CTaabHHX AHCTOB 
(uuaMnoBKa h  t .  a - ) »  b  aBTOMOÖHaecTpoe- 
h h h  O P r 3a nocaeAHHe 10 aeT B03HHKAa 
aKTyaabHaa HeoöxoAHMOcra co3AaHHH h o -  
Bbix, öoaee BucoKonpoH3BOAHTeabHux, h  
MOAepHH3aUHH CTapblX yCT3H0B0K AAH
TpaB aeH H H  t o h k h x  a h c t o b .

V c T a H O B K a  A J i a  T p a B a e H H H  
t o h k h x  a h c t o b  h  e n p e p bi b  h  o  r o  
A e f l C T B H H .  K aK  BHAHO H3 pHC. 1 ,0 ,  
yCTHHOBKa HMeeT KOHCTpyKIlHK) 33MKHyTO- 
ro  THna. H anpaB A H iom aH  h ih h b  1 b  BHAe 
AByTaBpoBofi 6aaK H  oßaabH oft cpopMU npn- 
K penaeH a k  nonepeqH U M  AByraBpoBbiM

P hc. 1

6aa K aM  2, KOTOpue MOHTHpyioTCH Ha Bep- 
THKaAbHblX OÜOpHUX K 0A0HH3X 3. BAOAb 
HHJKHeft noAKH H anpaBAHiom eH iu h h u  n e - 
peMemaiOTCH o n o p H u e  T e a exK H  4. KaxAan 
T e a e x K a  HMeeT c b o h  HHAHBHAyaabHbiH 
npHBOA 5 h  peAyK Top c aeö eA K ofl 6. Kac- 
ceTa ä a h  pa3MemeHHH a h c t o b ,  n o A a e x a -  
u ih x  TpaBaeHHio, c o c t o h t  H3 o n op H oro  oc- 
H0B3HHH 7, BepTHKaAbHOH CTOHKH 8 H
c t h x h o t o  xoMyTa 9. J I h c t u  10, noAaexa- 
mne TpaBaeiiHK), b  BepTHKaabHOM noaoxe- 
h h h  Ha onpeAeaeHHOM paccTOHHHH Apyr o t  
apyra ycTaHaBAHBaioTCH Ha o c h o b 3 H h h  7 
KacceTU h b  BepxHeii qacTH (JwKCHpyioTCH 
c t h x h u m  xoMyTOM 9. TaKaH ycTaHOBKa 
a h c t o b  oöecneaHBaeT c b o ö o ä h u h  AOCTyn k 
noBepxHOcra a h c t o b  AHpKyAHpyioiiiero Tpa-

BHAbHOTO paCTBOpa B HeOÖXOÄHMOM KOAH- 
qecrae c onpeAeaeHHofi cKopocraio, b  pe- 
3yabTaie qero noayqaeTCH TpaßaeHHe xo- 
pornero Kaqecraa. KacceTa c AHCTaMH qe- 
pe3 noAHcnacT 11, BepxHioio TpaBepcy 12 
H HHXHiOIO TpaBepcy 13 COeAHHHeTCH c 
onopHoft TeaexKOH 4. PIpHBOA TeaexKH 
cayxHT He ToabKo a a h  nepeMemeHHH Kac- 
ceTbi c AHCTaMH BAoab HanpaBAHmeii UIH- 
h h  1, h o  h  a a h  noA^eMa h  onycKaHHH Kac- 
c e m  c noMouibK) peAyKTopa h  aeßeAKH 6 
qepe3 noancnacT 11. KacceTa c a h c t 3 m h  
10 pa3MeuiaeTCH BHyTpn KaMepu TpaBae- 
h h h , cocTonmeä H3 AByx qacTefl paBnoä 
b u c o t u :  BepxHeii qacTH 14, KOTopan h b -  
AHetcH repMeTHqecKHM KoanaKOM KaMepu

P hc. 2

TpaBaeHHH, h HHXHeft qacTH 15, hbahio- 
meftcH apMaTypofl äah pa3MemeHHH khcao- 
CTOHKOH (j)yTepOBKH. B HHXHeft qacTH 15 
HaXOAHTCH B3HH3 ÄAH TpaBAeHHH 16. 
H hxhhh qacra 15 KaMepu TpaBaeHHH pa3- 
MeuiaeTCH HHxe ypoBHH noaa b TpaH- 
rnee 17 (BbinoAHeHHoft raK xe b 4>°PMe 
OBaaa) Ha ochob3hhh 18. R h o  TpaHUien 
BblllOAHeHO HaKAOHHUM CO CTOqHOH KaHa- 
boh 19. K axAan cckiihh TpaBHAbHoft KaMe- 
pu  oöopyAOBaHa bhthxhh m  Tpyöonpoßo- 
äom 20, qepe3 KOTopuft yAaaHiOTCH napu 
TpaBHABHoro pacraopa, qro oöecneqHBaer 
xopom ne ycaoBHH aah oöcayxHBaiom ero 
nepcoHaaa. B Kaxaoft ceKHHH Ha BepxHeft 
ee qacTH 21 pacnoaoxeHbi cnpeepHbie ycT- 
pOHCTBa 22 ÄAH p336pU3rHB3HHH T p a -

B H A bH oro p a c T B o p a  H aA  K acceT O H  c a n c ia  
m h. B epxH H H  T p a B e p c a  12 H M eeT (JiopM y 
p a 3 M e p u , c o ß n a A a io m H e  c (J iopM oft h  paa 
M epaM H  n p o A o a b H o r o  n a 3 a  23, h  c a y x n  
TaKHM o ß p a 3 0 M  H a a e x H U M  y n a o ra e H H e i 
n p n  onycK aH H H  K a c c e r a  c A H craM H  b  Baa 
H y 16 C TpaBH AbH blM  p a c T B o p o M . B u n oA H e  
HHe n o A se cK H  K a cce T U  c a h c t h m h  10 b  bh 
A e  A s y x  T p a ß e p c  12, 13 o ö e c n e q H B a e T  yaa  
a e H n e  s a e K T p H q e c K o r o  h M exaH H q ecK or 
oöop yA O B a H H H  o n o p H o ft  T e a e x K H  4 o 
TpaBHAbHOH K a M e p u , H TßM CaM UM  yMeHt 
m aeTC H  a r p e c c H B H o e  BAHHHHe n a p o B  Tpa 
B H A bH oro p a c T B o p a  Ha y K a 3 a H H oe  o ö o p y  
AOBaHH e, h t o  cym ecT B eH H O  yAAHHHeT c p o  
e r o  S K cn a ya T a u H H .

LU TpHX-nyHKTHpH blM H  (t 
a )  a h h h h m h  o ö o 3 H a q e i 
M a p U ip y T  Ä B H XeH H H  AH 
CTOB 10 B TpaBH AbH OH KaMe 
p e  24, c o c T o n m e f t  H3 Tpe: 
ceKU,Hii 25, 26, 27, OTAeaeH 
h u x  OAHa o t  A p y r o f t  n o n e  
peqH biM H  n o p o r a M H  28, Tai 
K aK  c o A e p x a T  p a 3 H b ie  a n p  
K y A H p y io u iH e  T p a B H A b H u e pa  
CTBOpbl B 33BHCHMOCTH OT Ha 
3H aqeH HH . Ha BXOAe h  b u x o  
A e  TpaBH AbH OH  K a M e p u  2• 
o ö o p y A O B a H U  cn eu n a A b U b i 
y n a o ra e H H H  29 c  b u t h x h u m i  
T p y ö o n p o B O A a M H  20. T p y ö o  
n p oB O A b i 20 coeA H H eH U  oa 
IIHM oOlAHM  T py6onpO B O A O J 
30, n oK a3aH H U M  CTpeaKOH 
O T A e a b H b ie  a h c t h  31, pa3M e 
u ieH H bie  H a npneM H O M  c t o a i  
32 n o  o6eH M  C T opoH aM  0' 
o n o p H o r o  o c h o b 3 h h h  7, 3 a r p y  
xa iO T C H  aB T O M a ra q ecK H , n o  
AaiOTCH B TpaB H A bH yiO  KaMe 
p y  h  o n y cK a ioT C H  b  BaHH] 
ceKHHH 25. O n e p a p H H  n o r p y
X e H H H  H n p O M b l B a H H H  A H C T O  

H 3  c n p e e p H o r o  y c T p o f t c T B a  2. 
c u e a b i o  y A a a e H H H  n p o a y K  

t o b  p e a K U H H  T p a ß a e H H :  

( r n a a M M a )  o c y m e c T B a n e T C H  : 

K a X Ä O H  C e K H H H  25, 26, 27 T p a B H A b H O H  K a  

Mepu 24.
f l o c A e  OKOHqaHHH TpaB aeH H H  a h c t o b  i 

TpaBHAbHOH K a M ep e  0CH0B3H H e 7 C AHCTä 
m h n o c T y n a e T  b  n p o M U B o q H y io  K a M e p y  33 
o ß o p y A O B a H H y io  T a K x e  cn p eep H U M H  y w  
p0HCTB3M H ÄAH pa3Ö pU 3rH B aH H H  BOÄU I
HeüTpaAH3yiomero pacraopa. FIpoMUBaHHi 
a h c t o b  ocymecTBAHeTCH b  Tpn onepauHH 
npOMblBaHHe HeÜTpaAH3yiOUlHM pacTBopoM 
ropHqeft b o a o h  h  x o a o a h o h  b o a o h .

rioCAe npOMUB3HHH OCHOBaHHe C AHCT3 
m h nocTynaeT b  cyuiHAbHyio KaMepy 34, i 
KOHue KOTopoft aBTOMaTHqecKH ocymecT 
BAneTCH pa3rpy3Ka h yqeT OTAOAbHux ah
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c to b , n o c a e  q e r o  n y crh ie  o c h o b b h h b  K ac- 
ceT BHOBb n ocryn a iO T  a a a  3arpy3K H  Ha 
npueMHuft c t o j i .  T paßaeH H e b h c t o b  b  K ac- 
ceTax, nepeM em aioiH H xcH  n o  M O H opeabcy 
35, nojiHOCTbio HCKJiioqaeT p a s a m H o r o  p o -  
aa  c o y f la p e H H H  h  T eM  c a M U M  h x  n o B p e a c -  

aeHHe.

T aK  KaK HOKJHOH6HO II,pHMÖHGHHe MOCTO- 
bux n o a ^ e M H u x  x p a H O B  a a a  n e p e M e m e H H H  

.iHCTOB, 3 H a q H T e j ib n o  c iiH » c e H a  c e 6 e cT O H -  

MOCTb H 3 rO T O B J ie iIH H  y C T a H O B K H , a  p a 3 M e -  

meHHe T p a B H a b H U X  B 3 H H  H H K e  y p O B H H  n o -  
aa  y M e H b H iH a o  e e  r a ß a p u r u  h  c o 3 a a a o  

y a o ß cT B a  n p n  o ß c a y tK H B a H H H .

ripOH3BOÄHTejIbHOCTb yCTaHOBKH ~  120 
JIHCTOB B MHHyTy.

B KaJKÄOH CeKU'HH II— IX  BepTH KajlbH O  
p a c n o a o J K e H a  caH B H aa  x p y ß a  21, H a a  k o - 
TOpOH HeKOTOpOe BpeMH ( b  33BHCHMOCTH 
OT TeXHCWlOTHH XHMHqeCKOH OÖpaßOTKH n o -  
BepxHOCTH a u c x o B )  ocxaH aBJiH BaeTCH  BaH- 
Ha 14 c  an cT a M H  aaa 3anoaH eH H H  p e a r n -  
p y iou iH M  p a c T B o p o M  n o  T p y ß o n p o B o a y  1 9 .

Rho  BaHHH 22, H a K O T o p o e  b  BepTH 

KaabH OM  n o n o a ce n H H  y cT aH aß a H B aiO T  a n -  

c t u , B u n oa H eH O  c  oTBepcTH H M H , p a c n o a o -  

»eH H b iM H  Ha p aB H b ix  paccTOH HHHX a p y r  OT 

a p y r a .  F lo a  ä h o m  ycT aH O B aeH  c h h b h o h  

noA Ä O H  23, n a o m a a b  ca H B H o ro  OTBepcTHH 

24 K O T o p o ro  paB H a n a o u ia a n  B c e x  O TBep- 
CTHH B aH e  BaHHH 22.

h h h x , h t o  onpeaeaaeT « u ia r a io m H H »  x a -  
p a K T ep  nepeM em eH H H  aHCTa 5 b TpaBH U b- 
h o m  p a c T B o p e  12.

C a e a b io  repM eT H 3auH H  O TBepcTHH  13 b 
BepxHeö qa cT H  14 xp a B H a b H oft  K a M e p u  2 
k B cpT H xaabH H M  n o a B e cK a M  7 c o a H o ft  
CTOpOHH H K B epX H eft H3CTH 14 T p a B H a b - 
h o h  K a M e p u  c  a p y r o f t  c t o p o h h  3 a K p e n a e -  
h h  rnÖ K H e M aH JK exu 15, K O T o p u e  n p e -  
a o T B p a m a iO T  n o c T y n a e H n e  n a p o B  H3 T p a - 
B H abH ofl K a M e p u  b  O K p y jK a io m y io  a T M o c-
4>epy .

« /Ih c tu  5  n o c a e  T p aB aeH H a H3 K a M e p u  2 
noaaiO TC H  poaH K O B U M  p o a b r a H r o M  16 b 
npoM U B O H H yro K a M e p y  3.

üaH noateM a ancTOB Ha BbicoTy, aocra- 
TOHHyiO AHH nptlTHJKeHHH HX MarHHTHbIMH

H 15 4 r  ^
\ /' A

;
P h c . 3

Y c T a H O B K a  a a a  T p a B a e H H a  
T O HK HX  a H C T O B  H e n p e p u B H o r o  
A e H C T B H H .  KoHCTpyKHHH aäHHOH y C T a 
HOBKH (p n c . 2 , a) » B aaeT C H  3 aM KH yToft. 
KoabueBOH T p a H c n o p T e p  1 n epeM em aeT C H  
b K p yra oft T paB H abH ofl K a M ep e  2 , K O T o p a a 
neperop oaxaM H  3  p a 3a e a e H a  Ha c c k u h h . 
K a xc a a a  c c k u h h  HMeeT o n p e a e a e H H o e  Ha- 
3HaqeHHe n p n  xHM HqecKO ü o ß p a ß o T K e  n o -  
BepxHocTH aHCTOB. B ceKUHH I  o c y m e c T -  
BaaeTCH aB T O M aT H qecK aa n o r p y 3Ka a n -  
ctob, n o a a e * a u iH X  T p aB aeH H io, h  B u a a q a  
ro ro B u x  an cT O B  n o c a e  TpaBaeH H H . B ceK - 
uhhx II ,  I I I  o cy m e cT B a a e T C H  o 6 e 3HCHpHBa- 
HHe, b  ceKUHHX I V ,  V  —  npoM U B aH H e 
(nepBOHaHaabHo r o p a q e e )  n o c a e  o 6 e 35KH- 
pHBaHHH, b  ceKUHH V I  —  H e n o c p e a cx B e H - 
Hoe TpaBaeH H e, b  c c k u h h  V I I  —  <|>oc<}>aTH- 
poBaHne, b  ceKUHHX V I I I ,  I X  —  n p o M U B a - 
Hne (nepB O H auaabH O  r o p a q e e )  n o c a e  T p a b - 
jieHHH h 4>oc4>aTHpoBaHHa, b  ceK U H ax X,  
XI, X I I  —  c y n iK a . B c e  c c k u h h  (x p o M e  
ceKUHH a a a  cyu iK H  aHCTOB) o ö o p y a o B a n u  
CAHBHbIMH KpaHaM H 4 .

, H3 p nc. 2 , 6 , e  b h u h o , u t o  T p a B H abH aa  
KaMepa p a s a e a a e T c a  Ha a s e  q a c r a :  5  h  6 .

MacTb 5  cooT B eT C T B y eT  y e r p o ft cT B a M  
ceKUHH I I — I X ,  a  q a c T b  6  —  y c r p o f ic T B a M  
X— XII .  4 a c T b  5  c o c t o h t  H3 p a ö o q e f i  7 , 
HaCOCHOH 8  H Tena0H30AHU H0lHH0Ü 9  K a- 
Mep. H a cT b  6  c o c t o h t  H3 p a ß o u e ft  10  h 
TenaoH 30aauH O H H oft 11  K a M e p , a T a K * e  
3aMKHyToro B 0 3 Ä y x o n p o B O Ä a  12  c  K a a o p H - 
ijiepoM 13. P a ö o u a a  K a M e p a  7  co a e p jK H T  
nepeaBHjKHyio B aH H y 1 4 , K O T o p a a  n e p e M e -  
m aeTca B M ecT e c  3aM K H yT oft aeH T O ö T p a u c -  
nopTepa 15  n o  o n o p H U M  K O H eoabH U M  p o -  
.iHKaM 16. K o H c o a b H u e  o n o p H u e  poaH K H  16  
CMOHTHpOB3HU Ha ÖOKOBblX CTeHKaX 1 7 .

P ea rn p y io iu H H  p a c T B o p  c e K u n fl  I I — I X  
H3 H acocH ofl K a M e p u  n o a a e T c a  b  p a ö o u y i o  
KaMepy 7 H a c o co M  1 8  n o  TpyßonpoBoay 19 
h caH B aeT ca b  n ep ea B H J K H yio  BaH H y 14  c  
AHciaMH, ycTaH O BaeH H U M H  b  BaHHe B e p - 
THKaabHO. P IpH B oa oM  H a c o c a  18  a ß a a e T c a  
3.ieK TpoflBH raTeab 2 0 .

Ä a a  n p ea oT B p au u eH H H  ca H B a  H3aHuiKOB 
p a c T B o p a  n o  B ce fi nepH (j)epH H  BaHHH 14 
c a y * H T  c n e u n a a b H o e  c a u B H o e  oT B ep cT H e  
25, p a c n o a o u c e H H o e  b  B ep x H eft u a c r a .  P a -  
cT B o p  H3 B aH H u 14 ca H B a e T ca  b  T p y ö y  21 
a a a  n p e a o T B p a m e H n a  o ö p a 3 0 B a H H a  n e H u . 
BoKpyr caHBHOH T p y ö u  21 ycT aH O B aeH  
3M eeBHK 26, n o  K O T op oM y  n p o x o a H T  n a p  c 
u e a b io  H a rp e B a  p e a r H p y i o m e r o  p a c T B o p a  
a o  o n p e a e a e H H o f l  T e M n e p a T y p u . P e a r n -  
p y io n iH ö  p a c T B o p  H3 p a ß o u e H  K a M e p u  7  b 
H a c o c H y io  K a M e p y  8  c a H B a e T ca  a e p e 3  o t -  
B ep cT H e  2 7  caM OTeKO M . n o c a e  O TpaßoT K H  
p e a r n p y io u u e r o  p a c T B o p a  o h  c n y c x a e T c a  
u e p e 3  caHBHOH K paH  28. ü p n  n o M o iu n  h h h c- 
H e ro  29 h  B e p x H e r o  30 ß a H a a u ce ft  a u c T b i 
31 <j>HKCHpyiOTCH b  BepTH KaabH O M  n o a o a c e -  
h h h  b  BaHHe 14. Bce n p o u e c c u  xu M H u e- 
c k o h  o ß p a ö o T K H  noßep xH O C T H  a n cT O B  n o a -  
HOCTblO aBTOMaTH3HpOBaHbI. n pO H 3B O aU - 
TeabHO CTb yCTaHOBKH ~  120  aHCTOB B MH
H yT y.

Y c T a H O B K a  a a a  T p a B a e H H a  
t o h k h x  a H C T O B  H e n p e p u B H o r o  
a e HC T B H H.  yCTaHOBKa (pHC. 3) COCTO
HT H3 caeayioiuHX arperaTOB: noaaioniero
CTOaa 1, TpaBHabHofl 2 h  npoMbiBOUHOH 3 
KaMep, npneMHoro CToaa 4.

«J Ih c th  5 n o  M e p e  n o a t e M a  n o a a io u t e r o  
C T oaa  CHH3y BBepx npuTaruBatOTca k  h h jk -  
H e ö  C T op oH e  M arHHTHHX poaH K O B  p o a b -  
ra H ra  6  h  n o a a r o T c a  b  T p a B H a b H y io  K aM e
p y .  T p a B H a b H a a  KaMepa 2 o ß o p y a o ß a H a  
u iararou tH M  K O H BeftepoM , c o c T o a t u u M  « 3  
B e p T H K a a b H u x  n o a ß e c o K  7 , c o e a H H e m tb ix  
M e*ay c o ö o h  ropH 30H T aabH U M H  u iT aH ra- 
MH 8.

K a a c a a a  BepTHKaabHaa noaaecKa 7  c o -  
eauHeHa c  anyMa ropH30HTaabHUMH Baaa- 
MH 9 SKCUeHTpHKOBOrO THna, KOTOpblM co - 
oöm aeT ca aBHucenue o t  oTaeabHbix npHBO- 
aoB 10. TaKHM o6pa30M , BepTHKaabHbie 
noasecKH 7  b m c c t c  c ropH30HTaabHbiMH 
uiTaHraMH 8 coBepiuaioT HenpepuBHO B03- 
Bparao-nocTynaTeabH oe aBH*eHHe 11 b  ro - 
pH30HTaabH0M h  BepTHKaabHOM HanpaBHe-

poaHKaMH poabraHra 1 6 ,  b  KOHue rnaraio- 
utero KOHBeftepa HMeeTca cneunaabHufl 
rpeßeHuaTuft noa"beMHHK 1 7 ,  BepTHKaab- 
Hue c t o h k h  1 8  KOToporo npoxoaHT Meacay 
BepTHKaabHUMH noasecKaMH 7. B npoMU- 
b o u h o h  KaMepe 3 b  BepxHeö h  b  HHJKHefi 
qacTax pacnoao*eH u  npoMUBoqHue conaa
1 9 , H3 K O T opux n o c ry n a e T  n o a  aaßaeH H eM  
HeHTpaaH3yioutHH p acT B op ; b  cpeaH ioio  
qacTb K aM ep u  —  r o p a q a a  B o a a , a b  k o -  
Heu K aM ep u  —  x o a o a H a a  B o a a . M e a c a y  
npoM UBoqHUM H conaaM H  1 9  TaKHce p a c n o -  
aOHteH pOaHKOBHH MaFHHTHUH poabraH T
20.

B KOHue npoMUBoquoH KaMepu TaKKe 
pacnoaoaceH  rpefienuaTHÜ noaxeMUHK 21  
a a a  nepeaaqn ancTOB n oca e  upoMUBaHHa 
c poabraH ra 2 0  Ha pouHKOBuii MarHHTHUH 
poabraH r 2 2 ,  nocpeacTBOM KOToporo an - 
c t u  TpaHcnopTHpytOTca Ha npneMHuft 
CToa 4 .

B KOHue poaHKOBoro poabraH ra 2 2  pac- 
noaoaceH npueMHUH c ro a  4 ,  Ha KOTopuß 
cKaaauBaioTca oraeabH ue aHCTbi 5  n oca e  
TpaBaeHHa h  npoMUBaHHa.

C xopocT b nepeMeuteHHa ancTOB 5 Ha 
uiaraiomeM KOHBeflepe h  poabraH rax m o - 
HteT peryanpoBaTbca b  mnpoKOM auana30- 
He B 33BHCHMOCTH OT petKHMa TpaBaeHHH. 
B ca y q a e  HeKaqecTBeHHoro TpaBaeHHH u h -  
c t u  no poabraHraM 2 0 ,  1 6  MoryT ßuTb no- 
aaHbi o ö p a r a o  Ha uiaraiouiHH KOHBeiiep 
a a a  noBTopHoro TpaBaeHHa. üpoH3BoaH- 
TeabHOCTb yCTaHOBKH cocTaßaaeT  100—  
1 2 0  aHCTOB b  qac.

y c T a H O B K a  a a a  T p a B a e H H a  
t o h k h x  a H C T O B .  Ha pnc. 4 noKa3aHa 
KOHCTpyKUHH aUHHOH yCTaHOBKH, KOTOpaH 
c o c t o h t  H3 npneMHoro CToaa 1 , BepTH- 
KaabHoro TpaHcnopTepa 2 ,  npoMeacyTOqHo- 
r o  TpaHcnopTepa 3 h  TpaBHabHoro 6 a p a 6a - 
Ha 4. JletiTa 5  BepTHKaabHoro TpaHcnopTe
pa 2  oßopyaoB aH a npueMHUMH a e p * a T e - 
aHMH aHCTOB 6, H3TOTOBaeHHUMH b  BHae 
OTaeabHUX n p o^ n a bH u x  nrraHr h npeupen- 
aeHHUMH k a e m e  noa yraoM  90°.
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Jlpa UIKHBa 7 npHBOÄHTCH B iHBH*eHHe 
B^eKTpOÄBHraTeJIHMH nOCTOHHHOrO TOKa, 
hto oöecneqiiaaeT  peryjmpoBaHHe cK opo- 
cth nepeMemeHHH ahctob b mnpoKOM Ana- 
na30He.

JleHTa npoM em yroqH oro TpaHcnopTepa 3  
nepeMemaeTCH Ha AByx npHBOAHbix iukh- 
Bax 9  H HaTHJKHOM B3JIHKe 1 0 .  OäHH  
H3 iukhbob 9  pacnoAom eH  HenocpeA- 
CTBeHHO b npneMHOM OKHe 1 1  Tpa- 
BHJibHoro ö a p a öa n a  4 .  B TpaBHJibHOM 6a- 
paöaH e BOKpyr ropH30HTanbHoft och  0  
BpamaeTCH npneMHan KacceTa 1 2 , h 3 to tob -

jieHHan b BHAe öeA H qbero  K ojieca , Ha n o - 
n ep en H u x  niTaH rax KOTopoft A em aT  a h - 
c t h ,  n oA A em aniH e TpaBJieHHto b TpaBHAb- 
Hoii BaHHe 8.

TpaBHJibHHH ö a p a ö a H  4  —  repMeTnqHHH 
C BblTHJKHHMH TpyÖOnpOBOAaMH. JlHCTbl 
n o c jie  xpaBJieHHH H3BJieKaiOTCH H3 K a cce - 
Tbi 1 2  n ep e3  ok h o  BHAann 1 3 . Becb n p o -  
n e c c  3arpy3KH , nepeMemeHHH h BbiAaqn a h 
c to b  8BTOMaTH3HpOBaH.

r ip H  3a rp y 3Ke napran (n a x e Ta ) OTAeAb- 
h u x  ahctob 1 4  Ha npneMHbiH ctoa 1  ocy- 
mecTBAHeTCH B3BemHB3HHe AaHHoro na-

KeTa h aBTOMaraqecKH Ha npHBOA nepeMe 
meHHH H aTH ÄH oro BaAHKa 10 A aercH  co
OTBeTICTByiOmHH H M nyAbC B 3aBHCHM0CTI 
OT Beca (TOAmHHU) OTAeAbHOTO AHCT3.

ripn 6oAbmeM hah MeHbmeM Bece ot 
AeAbHOTO AHCT3 HaTHÄHOH B3AHK 1 0  CO 
BepmHT cooTBeTCTBeHHoe nepeMemeHHi 
BBepx, hto onpeAeAHT yroA chhthh ahctoi 
c  BepTHKaAbHoro TpaHcnopTepa 2  npoMe 
JKyTOHHUM TpaHCnopTepOM 3 .  npoH3BOAH 
TeAbHOCTb yCT3H0BKH ~80 AHCTOB B MH 
HyTy.

M. B. CyXAHOE

yflK  629.113.62-585.12

HOBblK MHEPUMOHHblH CHHXPOHM3ATOP ABTOMOBMJlbHblX TPAHCMHCCMH

HA MMHCKOM aBT03aB0Ae p a3p aöo-
TaH HHepUHOHHUH CHHXpOHH3aTOp 

npeHMymecTBeHHo äa h  paöoTbi b TpaHc- 
MHCCHHX MHOrOnpHBOÄHHX aBTOMOÖHAeH 
ÖOAblUOft rpy30n0Ä'beMH0CTH. BBH Ay He- 
OÖXOÄHMOCTH CHHXpOHH3aU,HH MaCC, OÖAa- 
Aarom nx 6 0 AbmHMH MOMBHTaMH HHepUHH, 
CHHXp0HH33T0p BbHIOAHeH C AHCKOBHMH
(JipHKIlHOHHbIMH SACMeHTaMH, n03B0AHK)-
mnMH npn MaAUX raöapnT ax noAyqHTb 
ÖOAbniOH MOMeHT TpeHHH B HHX, KOTOpOTO 
HeAb3H ÄOCTHTHyTb B KOHyCHUX CHHXpO- 
HH3aTopax npn Tex m e pa3M epax. Bnaro- 
Aapn 3TOMy onncuBaeMUH CHHxpoHH3aTop 
MomeT H3HTH m npoK oe npHMeHenae b ko- 
poÖKax nepeAaq, pa3AaTOHHux KopoÖKax, 
KopoÖKax OTÖopa MomnocTH h A pyrnx pe- 
AyKTOpaX THmeAblX aBTOMOÖHAeft.

KOHCTpyKUHH CHHXpOHH3aTOpa H3o6pa-
meHa Ha pnc. 1. CnHxpoHH3aTop c o c t o h t  
H3 n a xera  BeAymnx a h ck ob  1, naKera Be- 
ÄOMblX a h ck ob  2 . C HamHMHbIM ahckom  3

P h c . 1. HHepUHOHHUH CHHXpOHH3aTOp c  
ÄHCKOBblMH (JipHKIlHOHHbIMH SAeM eHTaM H

K3JKÄ0H nepeAaHH CBH38HbI TpH öaokh- 
pyiomHX KOHCOAbHbix naAbiia 4. HamiiM- 
HOH ÄHCK 3  CBOHM BHyTpeHHHM AH3MeTpOM 
neHTpnpoBaH no HapymHOMy AnaMeTpy 
öypTHKa 5 oöohmh 6. BeAymne ahckh l
CBOHMH BU C T ynaM H  BXOÄHT B n a 3 b l  H a -  

jkhmhoto AHCKa 3 .  B eA O M bie ahckh  2  T a x -  
m e  n p n  n o M o m n  B H C T yn oB  C BH 3aH U  c 
oöohmoh 6 ,  K O T o p an  niTH(}>TaMH 7  H en o- 
Abhjkho coeAHHeHa c cooTBeTCTByromeH 
m e c T e p H e fl 8  hah 9 .  Ha B u e r y n a x  äh c- 
kob 2  n p H K A en aH H  n n acT H H q a Tbie n p y m n n -  
KH, O Cym eCTBA H IO m H e npHH yAH TeAbH U H  
p a3 B O A  hx aa h  o S e c n e n e n H H  H eoöx oÄ H M o-

ro  3a3opa MemAy hhmh . CyMMapHan Be- 
AHHHHa 3T0T0 3a30pa orpaHHHHBaeTCH yno- 
poM HamHMHoro ahckh 3  b CTonopHoe 
KOAbHO 10.

T pn KOHCOAbHbix naAbiia 4  KaiKAOH ne- 
peAanH, HMeiomnx KOHycHbie iJiacKH, b m - 
nOAHHIOT (JiyHKIlHH ÖAOKHpyKHIlHX SAeMeH- 
TOB. OHH npOXOÄHT qepe3 COOTBeTCTBylO- 
m ne OTBepcTHH b MyijiTe nepeKAioqeHHH 1 1 ,  
KOTopue TaKKe hmciot ÖAOKHpyiomHe no- 
BepxHocTH b BHAe ijiacoK. MyiJiTa 11  no- 
CpeACTBOM SBOAbBeHTHblX IHAHUeB COeAH-
HneTCH c  BeAymHM B3A0M 12  h MoxceT ne- 
peMemaTbca n o HeMy b oceBOM HanpaBAe- 
HHH.

üpH  HeHTpaAbHOM HOAOJKeHHH My(|)TbI 
CHHXp0HH3aT0pa ÖAOKHpyiomHe (JiaCKH 
naAbueB 4  h MyiJiTbi 11  conpHKacaioTCH 
BCAeACTBHe pa3HocTH o 6 o p o to b  BBAymero 
Baaa 1 2  h mecTepHH BKAKmeMofi nepeAa- 
hh, a TaKHce HMeiomerocH MOMeHTa <Be- 
AeHHH» b naxeTe a h ck ob  TpeHHH. Bo Bpe- 
MH ABHIKeHHH My^lTH 11  B CTOpOHy BKA 10- 
naeMOH nepeAann ycHAHe nepeAaeTCH qe- 
pe3 ÖAOKHpyiomHe (JiacKH MyiJiTbi h naAb- 
ua k naiKHMHOMy ÄHCKy 3 . R u c k ,  nepeMe- 
m ancb, ciKHMaeT BeAymne 1 h BeAOMbie 2  
AHCKH, MeiKAy nOBepXHOCTHMH KOTOpMX 
B03HHKaeT TpeHHe. O äh 3k o  AaAbme MyiJiTa 
b oceBOM HanpaBAeHHH He nepeMemaeTCH, 
Tax KaK ÖAOKHpoBKa n o (JiacKaM MyijiTii h 
naAbua npenHTCTByeT 3T0My BCAeACTBHe 
AeÖCTBHH OKpyiKHOH CHAU TpeHHH, KaK 3T0 
npOHCXOAHT B OÖblHHOM HHepHHOHHOM 
CHHXpOHH3aTOpe. ÜOCAe BbipaBHHBaHHH 
o ö o p o to b  mecTepHH h Bana jip o h c x o a h t  
pa3ÖA0KHp0BK3 CHCTeMU nOA AeHCTBHeM 
yCHAHH p33ÖAOKHpOBKH H MyiJiTa 1 1 ,  ÄBH- 
raacb  AaAbme, BK.moaaeT nepeAaqy. M em - 
Ay ÄHCK3MH 1  H 2  OnHTb yCT3Ha BAHB3I0T- 
ch nepBonaqaAbHue 3a 3op u  c  noM om bio 
pa3B0AHHx npymHH.

HHepilHOHHblH CHHXp0HH3aT0p OnHCaH- 
HOH KOHCTpyKHHH Cnp0eKTHp0B3H ÄAH yC- 
T3H0BKH B pa3AaTOHHyiO KOpOÖKy MHOTO- 
npHBOÄHOTO 3BT0M0ÖHAH ÖOAbHIOÜ rpy30-
noATjeMHOCTH MA3-537, npom eA  ncnbiTa- 
hhh Ha CTeHAe h b ycAOBHHX SKcnAyaTa- 
hhh aBTOMOÖHAH, oöecneqHBaH 6e3yAapHoe 
h öecmyM Hoe nepeKAioqeHHe nepeAaq.

B  KOHCTpyKHHH CHHXp0HH3aT0pa npHM e- 
HeHa HOBaa n a p a  TpeHHH: AiepaAioMHHHH

ZU6AT — CTaA b 65T, oöecneqHBaiom a: 
npn OnTHMaAbHOH CMa3Ke h npaBHAbHo no 
ÄOÖpaHHOH (JlOpMe KaHaBOK Ha ÄHCKaX bh 
COKHH K03lJ)(J)HHHeHT TpeHHH p  =  0,20-= 
-1-0,27. 3 th 3HaqeHHH K034>4>HHHeHTa TPe 
hhh no A yqe H bi npn pa3AHqHHx ycAOBHn; 
CM33KH MacAOM MT-16n h TeMnepaTypi 
<=30-j-95°, yneAbHOM AaBAeHHH Ha no
BepXHOCTHX TpeHHH q ^ 2  kz/cm2 CKOpO 
c th  CKOAbmeHHH Ha ÄHCKax b npeAeaa: 
t)=0̂ -25 M/ceK.
BbICOKHH K 03(J)(J)HHHeHT TpeH H H  npHMe 

H eHHon n a p u  bo (Jiphkhhohhom naKen 
CHHXpOHH3 a TO p a  n 03B0 AHA noAyqHTi 
ö o A b m o fi m om cht TpeH H H  M c ^ 3 0  KrM 
h to  b 2— 2,5 p a 3a ö o A b m e , qeM b Koiiyc 
hom CHHXpoHH3a T o p e  Te x  m e  raöapHTOB 
Y K a 3aHHaH n a p a  xpeHHH no p e 3yA b Ta Ta i

h  MM

O ß

0,04
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/ J l r- — 4 —

r M.16AT
I

0 2000 4000 6000 8000 10000 z

P hc. 2. H 3 h oc ah ck ob  TpeHHH h HHep-
UHOHHOrO CHHXpOHH3aTOpa THmeAOTO 
MHOTOnpHBOÄHOrO aBTOMOÖHAH
MA3-537 B  33BHCHM0CTH OT H H C A a Z 

BKAioqeHHH n e p e A a q :
1 — cHHxpoHHaaTop noHHHcaiomeö nepe^a^H; 

2 —  cHHxpoHH3aTop npHMoft nepe^a*!«

CTeH^OBMX H ÄOpO>KHbIX HCÜblTaHHH B yC
jiobhhx p e a jib H o f i S K c n j iy a T a u H H  n o x a s a ^ i 
B b IC O K yK ) H3H0 CO CTO H KO CTb (p H C . 2). FIo 
jiyqeHHoe b n p ou ecce  HcnbiTaHHH BpeMi 
n e p e m im e H H H  n e p e ^ a q  b p a 3Ä a T o q H o n  ko 
p o Ö K e  c o c T a B J ia e T  B c e r o  0 ,7 — 1,7 ce/c, q n  
H e n p e ß b iiH a e T  B p e M e H H  n e p e K J iio q e H H fl ne 
p e a a 1!  b ochobhoh K o p o Ö K e  n e p e a a n .

E. C. J\EBEflEB, E. M. PASMHOBMH
MHHCKHM aBT03aBOfl
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YflK 621.783.224.7
KOHBEHEP HEMM A ™  HATPEBA PECCOPHblX JIHCTOB nO A  3AKAJ1KY

C y illE C T B y iO m H E  KOHBeflepbi Harpe- 
BaTejibHux neqeft peccopHbix j ih c t o b  noa 

3aKajiKy h m cio t  paa HeaocTaTKOB: oqeiib
H«3Kaa CTOHKOCTb acapoynopHbix neneft, 
HepaBHOMepHbrä nporpeB j ih c t o b  peccop, 
a TaKiKe npoH3BoabHoe pacnoJiosceHHe hx 
Ha uenax-BOJiOKyinax, h t o  peaKO yxya- 
UiaeT B03MO}KHOCTb OCyiHeCTBjieilHS aBTO- 
MaraqecKOH noaaqn j ih c t o b  peocop H3 Ha- 
rpeBaTejibiiOH nenn b rHÖoaaKajioqHyro Ma- 
IUH'Hy h ap.

C i ie j ib io  y c T p a H C H H H  y K a 3a H H b ix  H e a o -  
CT3TKOB H a  M e jiH Ö H H C K O M  K y 3H e q H 0 - n p e c -  

cobom 3a B o a e  p a a p a ö o T a n a  H O B a a  kohct- 
pyKHHH K O H B e ö e p a , c x e M a  K O T o p o r o  h p a c -  

n o jio jK eB H e  jihctob n o a  n a r p e B  n p e a c T a B -  

neHbi H a  p n c y H K e .
KoHBeftep H 3r o T O B j ie H  h  p a ö o ia e T  c  H a -  

q a jia  1971 r .  b  o ä h o h  H3 n e q e h  T e p M H q e -

CKHX JIHHHH.
O t  cy m e cT B y io iu .«x  KOHBenepoB o h  o t j ih -  

qaeTCH TeM, h t o  u en H -B oa oK ym u , cjiystH B - 
niHe TaroBbiM h HecymHM sjieMeHTaMH, 
3aMeHeHU iie n b io , b  K O T opoö H ca p oyn op - 
ii;ih qacT b H eceT Ha c e ß e  H arpeB aeM bie jih - 
CTbi, a  T a roB oe  ycHJine oocnpHHHMaeTCH 
HHÄHeft q acT b io  n en n , cK pbiToft b  n o a e  n e- 
qH. T a roB aa  q a cT b  n e n n  H3roxoBJieH a H3 
oöbiqHbix KOHCTpyKUHOHHbix CTaaeft.

P a c x a a a K a  j ih c t o b  H a n e n n  H M eeT oq e H b  
BaiKHoe 3HaqeHHe a a H  h x  n p o r p e B a  h M e- 
xaHH3aaHH n o c j i e a y i o m e ö  o n e p a u H H . Hc- 
no.TbayeM aa c x e M a  p a cK jia a K H  n o3 B oa H J ia  
o 6 e c n e q «T b  B n o jin e  o n p e a e a e H H o e  n o a o -  
* e H « e  a n cT O B : y n n a a n y  a o  y n o p a ,  CM e- 
nieHHe n o  B ep T H K ajin , h t o  c o 3 a a e T  ö a a r o -  
np'HHTHbie y ca oB H H  a a a  n o a x n a T a  a n cT O B

MexaHmecKHM cnocoöoM h n o a a q n  h x  b 
rHÖ03aKaaoqHyio MaiuHHy. KpoMe to to , 
TaKaa pacKaaaKa aHCTOB oöecneqHBaeT

ayqrnee oÖBoaa»HBaHHe rop»q«M H  ra3aMH 
HHJKHeÖ HaOCKOCTH aHCTOB.

3a apeMH BBcnayaTauHH He 6uao ca y - 
qaeB npnrapa ueneii k  noay neqn, h to  qa - 
c t o  npoHcxoaHT b Henax-BoaoKym ax.
OnbiT 3KcnayaTau.HH neqn, oöopyaoBan-

HOH KOHBeftepOM KO'HCTpyKIlHH MejiaöHH- 
ckoto Ky3HeqHO-npeccoBoro 3aBoaa, co3- 
aaeT npeanocua»H aaa peKOHCTpyKHHH

Bcex cyiaecTByiomHx HarpeBaTeabHwx ne- 
qeft TepMHqecKHx aHHHH peccopHoro aexa 
3aBoaa.

E. C. POM AHOB
4e/in6HHCHHH Ky3HeHHO-npeccOBbiM 3aBOfl

HOBOCTH B TEXHOJIOTHH MAWHHOCTPOEHHfl

ABTOMaiHqecKoe jiH T be aerKnx cnaaBOB 
n o a  HH3KHM aaB JieH H eM

B O P r  CKOiicTpyHpoßaHa h  H3roTOBaeHa 
aBTOMaTHqecKaa ycTaHOBKa CHCTeMU 
«Heatlock» aaa aHTba noa hh3khm  aaB- 
aeHHeM. ycTaHOBKa npeana3HaqeHa aaa 
noayqeHHa OTaHBOK BbicoKoro KaqecTBa. y c 
TaHOBKa paöoTaeT caeayiomHM oöpa30M. 
^(HaKHÜ MeTaaji nocTynaeT b neqb aaa Bbi- 
ÄepjKKH. Paöoqaa nojiocTb neqn nomiocTbio 
repMeTH3HpoBaHa, b pe3yabTaTe qero h c - 
KaioqaeTca noiepa TenjiOTH. Tnrejib He 
noaBepraeTca Harpy3KaM, TaK KaK paöoqee 
npocTpancTBO neqn b o  BpeMa 3aaHBKH Me- 
xaaaa HaxoaHTca noa aaBaeHHeM. Ileqb 3 a- 
KpbiBaeTca c nOMOIHblO iu ih t u , B KOTOpOH 
BmnojiHeHO OTBepcTHe MeTaaaonpneMHHKa. 
MeTaaaonpneMHHK CHaöaceH 3auiHTHbiM no- 
KpHTHeM npoTHB pa3T)eaaHHH MeTaaaa. 
BcaeacTBHe 3Toro b KOKHab 3aaHBaeTca qn- 
CTbiä HeoKHcaeHHbiH MeTaaa. A a a  3aaHBKH 
MeTaaaa b KOKHab Hcnoab3yeTca cxotum  
B03ayx noa aaßaeHneM 1 h t m . MeTaaa b 
$opMe HaxoaHTca noa aaßaeHneM ao 3a- 
TBepaeBaHHa. OcTaToqHbiü MeTaaa H3 Me- 
TaaaonpneMHHKa 6aaroaapa ch h th io  aaß- 
aeHHH inonaaaeT oöpaTno b T H re a b . Ecaii 
Hcnoab3yiOTCH cnaaßbi, He BCTynaioiHHe b 
peaKiiHio c KHcaopoaoM, b KaqecTße noaa-

romefl cpeau m ojk h o  npHMeHHTb 3ainHTHMe 
ra3H. ycTaHOBKa BbinoaHaeTca aßyx c t 3 h -  
aapTHbix pa3Mepoß: eMKocTbio neqn 275 h 
510 Ka aaioMHHHH.

«Giesserei», ceHTflßpb 1971, t. 58, 
N q 18, CTp. GK863—GK864.

H 3roT O B aeH H e CT epiK H efl 
xoaoaH biM  ciiocoSom

B OPr pa3paßOTaH cnocoö «Gasharz» 
H3r0T0BaeHHH CTepiKiieft. Cnocoö «Gas
harz» siBaneTCH HeMeiiKHM BapnaiiTOM cno- 
coöa «Cold-Box». 3 t o t  cnocoö oöuqHO hc- 
noab3yeTca aan UBeTHoro aHTbH, a aaa ce- 
poro qyryHa o h  npnroaeH b ycaoBnax Mea- 
KOcepHHHoro npoH3BoacTBa, npn HaanqHH 
aHTefiHoä ocHacTKH H3 aepeßa, naacTMaccbi 
naH aaioMHHHa. CMecb H3 HCKyccTBeHHoft 
CMoau h OTBepanTeaa OTBepaiaaeTCH c no- 
Monibio KaTaaH3aTopa b TeqeHHe Hecnoab- 
k h x  ceKyHa. CMecb npHroTaßaHBaeTCH 3 a
4—6 h. flpn iicnoab30BaHHH aaHHoro cnoco- 
öa noayqaiOTCa CTepiKim, OTamaramHeca 
öoabmeft CTaönabHocTbio paaMepoB, qeM 
npn cnocoöe, Hcnoab3yiomeM b KaqecTße 
KpennTeaa Macao. npoqHOCTb noayqaeMbix 
cTepjKHeft Bbirne.

«Giesserei — Praxis», ceHTflöpb 1971, 
JVo 17, CTp. 314.

YflK 621.74:65.011.56
3A PYEE>KOM

yB eaH H eH H e npOH3BOaHTeabH OCTH
n p n  aH T be n o a  h h 3 k h m  a aB aeH H eM

Ilocae MHornx nccaeaoBaHHH pa3anqHbix 
MeToaoB aHTba aBTOMOÖHabHbix aeTaaeft 
(KapTepoB KopoöoK nepeaaq, roaoBOK i ih -  
aHHapoB, KapTepoB aBHraTeaefi h  ap-) b o  
OpamiHH C03aaHa HOBaa ManiHHa aaa 
anTba noa h h 3 k h m  aaBaeHHeM npoH3Boan- 
TeabHocTbio öoaee 40 roaoBOK unaHHapoB 
B qac. KoHCTpyKIIHH MaiHHHbl H OCHaCTKH 
TaKOBa, qTO m o h ih o  b <J>opMe OTaHBaTb no 
ase aeTaan. npn H3roTOBaeHHH Ha s t o h  
MauiHHe roaoBOK unaHHapoB cpeaHeö Bean- 
qnHbi h  oöbeMOM 1300 c m 3 npoBeaeHu He- 
KOTopue HCcaeaoßaHHH. Pe3yabTarbi oxa3a- 
ancb yaoBaeTBopHTeabHbiMH OTHoenreabHo 
BpeMeHH TaKTa, peHTaöeabHOCTH, KoanaecT- 
Ba BbinycKaeMoft npoayKHHH (BunycK yße- 
aHqnaca c 8—12 ao 40 roaoBOK b  qac). Oö- 
aerqnaca Tpya onepaTopa, KOTOpufi Toabao 
HaöaioaaeT h  KOHTpoanpyer nponecc. 
CTepacHH ycTaHaBaHBaiOTca c noMombio 
MexaHHqecKHX puqaroB. HeTaan c aBTOMa- 
THqecKoro croaa MauiHHbi TpaHcnopTHpy- 
k j t c h  k MecTy KOHTpoaa. Iloaaqa MeTaaaa h  
3aTBepaeBaHHe iKOHTpoanpyiOTCH. ITeqb pa- 
ÖOTaeT He3aBHCHMO OT MaiHHHbl.

«Werkstatt und Berlieb, OKTHÖpb 1971, 
t, 104, JVs 10, CTp. 759—761.
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HoBan (JjopMOBOMHan MauiHHa

<t>npMa D an sk  In d u s tr i  S yn d ik at A /S  
BbinycTHJia aBTOM aiHqecKyio (popMOBOqHyro 
MamHHy « D is a m a t ic  2 0 3 2 »  a a a  6e30 n o qH H X  
necqaH bix 4>opM. M a m H H y  m o jk h o  H aaaaH Tb  
H ÄJIH aBTOMaTHHeCKOH yCT3H0BKH CTepjK-
Heft. P a3M epu <J)opM 600X775 mm npn pe- 
ryjinpyeMOH b  n p ea ea a x  Mencay 200 h  
400 mm BHCOTe (JjopMbi. 3 t o  03HaqaeT, h t o  
npa t o m  Hie noTpeßjieHHH paöoqeft c h j i h  
BejiHHHHa o t j i h b o k  yBeaHqeHa b  2 pa3a. 
B ManiHHe C03Äana HOBaa necKOCTpeabHaa 
cHCTeMa; npiiMenenbi H3HococToiiKHe creH- 
k h  onoK h  HOBaa CHCTeMa HanpaBaaiomHx 
MiioronayiiHcepHoro npeccoBaHHH, h t o  oöe - 
cnenHBaeT BbicoKyio c t o h k o c t b  npn He3Ha- 
HHTeabHHx p a c x o a a x  no SKcnayaTauHH; Ma- 
mnHa cHaÖHceHa saeKTpoHHUM ynpaBjieHH- 
eM; CHCTeMa c m c h  M oaeah im x njiHT h c k h io -  
qaeT pyqHofi T pya b  s t o h  onepaitHH. H e- 
c m o t p h  Ha yBejiHqeHHue pa3Mepbi onoK 
naom aab , 3aHHMaeMaa MainHHOH, He öoa b - 
me, qeM y  MamHHbi, paccqHTaHHoii Ha 
MeHbrnne pa3M epw (J)opM. ripoH3BoaHTenb- 
HOCTb MamHHbi —  300 (JjopM b  qac.

«G iessere i» , H o a ö p b  1 9 7 1 ,  t .  5 8 , 
JV» 2 2 ,  CTp. G K  8 7 5 .

O x p a cx a  aBTOMoÖHaefl

O iip a c n a  aBTOMOÖHaeä T riu m ph  M oaeaefi  
T o le d o , 1 5 0 0 , S ta g  h T R 6  ocy m e cT B a a eT ca  
Ha 3 a B o a e  ijiHpMbi B r it is h  L e y la n d  S p e k e  
H a l l  R o o d . 3 a ß o a  33HHMaeT n a o m a a b  o k o -  
a o  9 2 9 0 3  m 2, o h  ocH am eH  h ob ch h ih m  o ö o -  
pyaOBaHHBM. ripOH3BOaCTBeHHOe 3aaHHe  
pa 3aeaeH O  Ha Tpn ceKUHH. O öo p y a o B a H H e  
BKaioqaeT p e 3 e p B y a p  a a a  rpyHTOBaHHH n o -  
rpyaceHHeM , eMKOCTb K O Toporo 9 5  4 6 5  a. 
n e p e a  rpyHTOBaHHeM K y30B a n p o x o a a T  qe-  
pe3 aCBHTHn03HUHOHHyiO yCT3HOBKy (Jjoccpa- 
THpoBaHHeM P y r e n a . OocijiaTHpoBaHHbie  
K y30B a 2  p a 3 a  npoM bm aroTca aeM H H epaan- 
30BaHHOH B oaoÄ , cymaTCH b neqn h  n o a a -  
IOTCH CO CKOpoCTbK) 6 ,7  M/MUH K yCTailOBKC 
3aeKTp0rpyH T0B3H HH  npOH3BOaHTeabHO- 
CTbio 3 0  Ky3OB0B b q a c . M epe3 3T y ycT a-  
HOBKy K y30B a npOHOCHTCH OTaeabHHM KOH- 
BeftepoM c o  CKOpocTbio 3  mJmuh. B p e 3 e p -  
B ya p e a a a  norpyaieiiH H  paaM epoM  1 7 ,8 5 X  
X  3 X 2 ,1  m M oryT oaHOBpeMeHHO H ax o-  
aHTbCH a s a  K y30B a. BpeM H  HaXOHiaeHHH 
K y30B a b  p e 3 e p B y a p e  co c T aß jiaeT  4 ,5  muh. 
B caeacT B H e x o p o m e fl pacceH Barom eft c n o -  
c o ö h o c t h  KpacHooKHCHoro rpyH Ta R in eh in i  
J o h n s o n  P J 1 7 4  BcnoM oraTeabH bix aaeK T po- 
a oB  He T p eö ye T ca . SaeKTporpyH TOBaHH e  
ocy m e cT B a a eT ca  n p n  H anpaxeH H H  2 3 0  e  c 
MaKCHMaabHMM TOKOM 9 0 0  a. H3ÖHTKH  
x p o M a ra  h  a p y r n e  3arpa3H H Tean cjm.abTpy- 
K)Tca an aaH 3H 0ft ycraHOBKoft c  M eM öp an a- 
mh aaHHOft 1 ,3 7  m. I lo c a e  T oro  xaK  Ky3 0 Ba 
BUHOcaTca H3 p e 3 e p ß y a p a  saeK TporpyH TO- 
B3HHa, OHH npOMUBaiOTCH BOaOnpOBOaHOH, 
3aTeM  aCMHHepaaH30B3HHOH BOaOH, o 6 a y -  
BaiOTca h  cymaTCH b TeqeHHe 3 0  muh c
15-MHHyTHOH 3(J)(J)eKTHBH0fi CyiHKOH UpH 

1 7 7 °C . ü o c a e  cyrnnn K y30B a nepeaaiO Tca  
k  KOHBeftepy n o a a , Ha k o t o p o m  BbinoaH aeT- 
c a  repM eTH 3auHa ih b o b , 3aTeM  3 aTHpaioTCH  
uapanH H bi. 3 a r e M  K y30B a npoTHpaiOTca  
CnHpTOM, OÖTHp 3IOTCH BeTOIHbK) H Ha HX 
nOBepXHOCTb HaHOCHTCa CepblH SnOKCHaHblH 
rpyH T -m n aTaeB K a c  iiom oiu m o aBTOMaTHqe- 
CKoro saeK TpocT aTH qecK oro o ö o p y a o B a -  
hh h . rp y H T -m n a T a eB K a  cyniH Tca 4 5  muh c  
30-MHHyTHOH siJiijieKTHBHOH cyim ioft npn  
t = 1 7 7 ° C .  JXO 3T0H n03HHHH K y30B a Bcex

M oaeaeii npoxoan T  oaH y h Ty Hie oöp aöoT - 
Ky; c  s t o h  no3HH,HH o h h  pa3aeaaioT ca : Ky- 
3oaa T rium ph 1500 HayT b  KaMepbi, a Ky- 
30Ba T o led o , TR6 h S ta g  n p oxoaaT  k  h h h h - 
HM COOTBeTCTByiOmeH UBeTOBOH OKpaCKH, 
ra e  o h h  noayqaioT  M onpoe manijiOBaHHe h 
cymKy. 3aTeM HaHocaTca a s a  ca o a  3Maan 
(MOKpbift n o  MOKpoMy) np n  noM om n pyq- 
h u x  nncToaeTOB B in k s -B u llow  230. KaHi- 
aa a  KaMepa oKpacKH HMeeT 17 UBeTOBHx 
t o h o b ;  Kax npaBHao, Hcnoab3yiOTca 11 t o -  
h o b . tpHHHmHaa cym na BbinoaHaeTca b Te
qeHHe 45 MUH (H3 HHX 30 MUH 34)(J)eKTHB- 
h o )  npn t =  127°C.

«E le c tro p la t in g  and M eta l F in ish in g », 
ceHTHÖpb 1971, t .  24, Ns 9, CTp.
17—18.

U eH T p  TepMOOÖpaÖOTKH

KoMnaHHefi W ild  B a rfie ld  L td  o t k p u t  
HOBbift ueHTp no TepM ooöpaßoTKe. UeHTp 
oöopyaoB aH  t s k ,  h t o  b HeM MOHiHO o cy - 
mecTBHHTb ra30Byio ueMeHTauHio, a30THpo- 
BaHne, 3aKaaKy b  coaaH u x  BaHHax h  b  Ba- 
KyyMe, HopMaaH3au.Hio, OTHiHr, CHarae Ha- 
npanieHHH. TepMeTHqHaa 3aKaaoqHaa neqb 
«W ild  B a r fie ld »  c  BeanqHHOH 3 arp y 3KH 
408 kb pacnoaoHteHa paaoM  c  MoeqHoft y c - 
TaHOBKOH h neqbio a a a  oraycK a. Ileqb  0 6 0 - 
pyaoBatia Hii<j)paKpacHbiM ra3oaHaaH3aTO- 
poM aTMoccpepbi no C 0 2, KOTopufi nHTaeT- 
ca  nponaHOM H3 pe3epßyapa, H axoaam ero- 
ca  3a npeaeaaMH n exa . U eTaan aa a  ra30- 
b o ö  neMenTauHH, h h t p oueMeHTauHH h  3a- 
KaaKH 3arpyHiai0Tca b npaM oyroabH ue 
amnKH, KOTopue nocTynaiOT b  neqb h  b h -  
HHMaioTca H3 Hee h  nepeM em arorca Ha 
MOHKy h  OTnycK npn noM om n TpaHcnopT- 
Horo p ea b coß oro  ycTpoficTBa «G ra s a m ».

ripn 3aKaaKe aeTaab onycnaeTca b 6aK 
eMKOCTbio 4546 a  (1000 a a ß ) ,  pacnoaonceH - 
Hbiö b  HHHiHeö qacTH neqn.

«M a ch in ery » , ceHTHÖpb 1 9 7 1 ,  t .  1 1 9 , 
K s 3 0 6 8 ,  CTp. 3 1 0 — 3 1 1 .

KoHayKTOp a a a  aaeKTpoH H oayqeBhix  
cßapoH H bix MamHH

MHorono3Hu.HOHHoe Bpam atoiueeca 3a- 
HiHMHoe npncnocoSaeH iie CKOHCTpyHpoBaHO 
aHraHHCKoä (J ih pm oh  T o rv a c  L td. O h o  cno- 
c o ö h o  noaaepjKHBaTb a o  16 aeT aaeö BHy- 
Tpn BaKyyMHoä KaMepbi saeKTpoHHoayqe- 
b o h  cBapoqHofi MamHHbi. KoHayKTop MOHieT 
nepeM emaTbca BepTHKaabno h  ropH30H- 
TaabHo, pa3MemeHne h  Bpam em ie Kaniaoft 
OTaeabHOH no3HUHH peryanpyeT ca aBTOMa- 
THqecKH. CßapHBaeMbie cocTaBHbie qacTH 
H3aeaHü MoryT noaaepHiHBaTbcn M eniay 
ueHTpaMH naa naTpoHaMH. MHHHMaabHaa 
aaHHa t o h  qacTH H3aeaHH, KOTopaa n oa - 
a e p n iH B a e T c a  M e n ia y  ueH T paM H , o k o h o  
25 mm, a MaKCHMaabHaa —  229 mm, MaKCH- 
M aabHuö anaMeTp 140 mm. K an iaaa  no3H- 
u h h  MOHieT coBepm aTb 1— 60 0 6 /muh. K o h -  
ayKTop MOHieT öbiTb BCTpoeH  b  a ioöy io  
saeKTpoHHoayqeByio CBapoqHyio MamHHy, 
HMeiomyio BaKyyMHyio KaMepy o S i c m o m  
590 cm3 h  öoa ee . O öm a a  BbicoTa KOHayKTO- 
pa 460 mm, ocHOBaHHe —  640X510 mm, Bec 
56 KB.

«W e ld in g  and M eta l F a b r ica tion », cen - 
THÖpb 1 9 7 1 , t .  3 9 ,  Na 9 , CTp. 3 4 3 .

ABOHHOe TBepaOe XpOMHpOBäHHe

TaKoe xpoMHpoBaHne c o c t o h t  H3 asyx 
CTyneHeft. CHaqaaa noayqaioT Ha aeTaaax 
nepBbifl caoft xpoMa b BaHHe ropaqero xpo-

MHpoBaHHa. 3 t o t  c a o ö  aance npn He3Ha- 

qHTeabHoft ToamnHe He HMeeT TpemnH h 
nop, KOTOpue He B03HHKaiOT h  b o  BpeMH 
n oca ea y iom ero  T B ep a oro  xpoMHpoBaHHa b 
cneiiHaabHbix saeK T p oam ax a a a  noayqeHHH 
caoeB  c  MHKpoTpemHHaMH. IlepBbiH cnofl 
HeaocTaToqHO npoqeH, a a a a  noayqeHHH H3- 
HOCOCTOHKOrO CaOH TOamHHOH OKOHO
50 mkm noTpeöoBaaocb 6u  o k o h o  4 h. Flo- 
3T0My aeTaan, CHaÖHieHHbie ropaqHM xpo- 
MHpoBaHHUM cnoeM, noMemaiOT b cneua- 
aabHyio BaHHy TBepaoro xpoMHpoBaHHa, 
nocae qero noayqaioT nonpuTHa c  MHKpo
TpemHHaMH. CKOpOCTb OCaHiaeHHH B 3T0H 
BaHHe 1 mkm/muh. Ilpn ropaqeM xpoMapo- 
BaHHH b TeqeHHe 30 muh (ToamnHa caoa 
OKoao 5 mkm) aameabHOCTb Bcero npo- 
uecca xpoMHpoBaHHa coeraBaaeT 70— 
75 muh. B 3 tom  cayqae aocTHraeTca neoö- 
xoaHMaa ToamHHa caoa —  50 mkm. Paöo- 
hhh npoaecc asoflHoro TBepaoro xpoMHpo- 
B3HHH caeayiomHH. CHaqaaa ocymecT- 
BaaeTca ropaqee xpoMBpoBanne b TeqeHHe 
30 muh npn TeMnepaType 70°C, 20— 
30 a/dM2 h npoMbiBaHne b  ropaqeft Boje 
npn 60°C. Tßepaoe xpoMHpoBaHne Bunoa- 
HaeTCa b  cnennaabHOM saeKTpoaHTe H3 CMe- 
ch  KHcaoT aaa noayqeHHH noKpbiTHö c mh- 
KpoTpemHHaMH npn TeMnepaType 55— 65°C, 
60 a/dM2 b  TeqeHHe 45 muh; 3aTeM ocy- 
mecTBaaeTca MHoroKpaTHoe npoMMBaHne 
npn CHHHiaiomHxca TeMnepaTypax b o  H3- 
6e>KaHHe o6pa30BaHHH TpemHH b  ropaqeM 
xpoMnpoBaHHOM cnoe. OreneHb mepoxoßa- 
t o c t h  ocHOBHoro MeTaaaa nepea xpoMiipo- 
BaHneM aoaniHa 6 m tb  MeHee 1 mkm. Cno- 
co6, Hapaay c  apyrHMH o6aacTHMH, npHMe- 
HaeTca a a a  xpoMHpoBaHHa rnab3 unaHHa- 
poB.

G a lvan otech n ik , ceHTHÖpb 1 9 7 1 ,  t .  62, 
JYo 9 , CTp. 7 4 7 — 7 4 8 .

Oxpacxa xy30B0ß aBTOMoSnaeH Rover 2000

Co3aaHa h BCTynnaa b cTpoft oaHa H3 ca- 
m u x  KpynHux ycraHOBOK saeKTpooxpacKn 
MeToaoM norpynieHHa, aeficTByiomHx b aB- 
TOMOÖHabHOH npOMUmaeHHOCTH. VCTaHOBKa 
npeacTaBaaeT c o ö o ö  anHHio, BKaioqaiomyK) 
oöopyaoB aiiH e a a a  noaroTOBKH noßepxHO- 
c t h ,  rpyHTOBaHHe MeToaoM 3aeKTpotj)ope3a 
h HaHeceHHe BepxHero UBeTHoro noKpuTHH 
Ha Ky30Ba aBTOMofinaeft R ov er  2000. Flpo- 
H3BOaHTeabHOCTb yCT3HOBKH COCTaBHHeT 
22 Ky30Ba b  q a c  (KaHiabiH Ky30B BKaroqa- 
eT KapKac h  naTb naHeabHux noaßecoB). 
H a aHHHH Ky30B HaxoaHTca b  TeqeHHe 
139 muh h npoxoaHT nyTb Ha noaBecHOM 
KOHBeftepe aaHHoft 48 m. A a a  npoaecca 
noaroTOBKH noBepxHOCTH n o a  rpyHT, co- 
CToamero H3 ccm h  CTaanft, Hcnoab3yeTca 
oßopyaoBaHHe (jmpMU Otto D ü rr; Bcero Ha 
3 th x  CTaanax Ha H3aeaHa pacnuaaeTca 
32731 a  pacTBopa b  MHHyTy. Pe3epByap 
a a a  rpyHTOBaHHH h  e ro  ocHacTKa TaKHie 
nocTaßaeHH (JmpMofi Otto D ürr. CoaepHiH- 
Moe pe3epByapa nocTOHHHO UHpKyaHpyeT 
CO CKOpoCTbK) 50 06!h, TaK qTO OTCTOH 
KpacKH He noayqaeT ca. Pe3epB yap oöopy- 
aOBaH KaTOaHbIMH KHMepaMH H aBTOMaTH- 
qecKoü CHCTeMOH. B  cnereM e HHpKyaaaHH 
xpacKH HMeiOTca MaraHTHue cjmahTpbi h 
a p y roe  OöopyaoBaHHe a a a  aBTOMaTHqecKOH 
oqHCTKH. floaaepH iHBaeTca TeMnepaTypa 
KpacKH t=3,6°C . O öm a a  Harpy3Ka Ha ox- 
aaniaeHHe cocTaßjiaeT 2 200 000 öpHTaH- 
c k h x  TenaoBbix eaHHHU b  qac. HMeeTcsi 
TaKHie CHCTeMa yabTpafjm abTpaiiH H , k o to -  
paa aeücTByeT co  CKopocTbio 36,4 a/muh. 
F locae rpyHTOBaHHH Ky30Ba npoMMBaioTca
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BoaonpoBOÄHofl ii 3 a ie M  ÄeM HHepajiH30Bati- 
HOH BOflOH. f ljIH  OÖpaÖOTKII CT04H0H BO A U  

npeaycMOTpeHa ycTaHOBKa Dürr pasM epaM H  

0,9X3,05X2,13 m, K OTopaa oöecneqH B aeT  

cyxofi ocTaTOK c t o h h o h  b o ä u  MeHee qeM  

30 mb!a. SA eK T posiiep niH  juin sjieKTpotjio-

peTHqecKoro rpyHTOBaHHH noaaeTCH o t  b u -  
npHMHTeaefl c THpncTopHHM ynpaBJieHHCM 
H MaKCHMaJILHOH MOIHHOCTblO 1000 K8T.  
CyuiKa nocjie naHeceiiHH BepxHero noKpu- 
t h h  BfainoAiiaeTCH b  neqax nenpuMoro Ha- 
rpeßa c nnpKyjiHiiHen ropimero B03Ayxa h  
o ö u ih m  noABOAOM Teiwia 11 000 000 öpn-

TancK H X  T e n a o B b ix  c a h h h u .. O n p in a  Dürr 
nOCT3BH Aa flJIH aBTOMOÖHAbHOH npOM bUII-
AeHHocra öoaee 80 noAOÖHux ycTaHOBOK.

«Industrial Finishing and Surface 
Coating», ceHTHÖpt 19 71 , t . 23 , N ° 9 ,
C T p . 8 — 9 .

PEOJEPATbl CTATEH

5 'f lK  6 2 1 . 4 3 . 0 5 2

0  b jih h h m h  K O H C T p y K T H B H b ix  n a p a M e T p o B  B n y C H H O rO  T p y ö o n p o -  
BOfla na n o K a 3 a T e a H  flH 3 ejieM  c  AHHaMHHecKHM H a flfly B O M  J I  u -
T H H C K H Ö  M .  A .  « A B T O M O Ö H J I b H a a  n p O M b l l U J i e H H O C T b » ,  1 9 7 2 ,  
Wb 4 .

ycTaHOBjieHbi 3aKOHOMepHocTH, no3BonH iom H e on pefleaiiT b pa3- 
Mepw BnycKH oö cncTeM bi A naenn, h c x o a h  H3 MaKCHMajibHoft Be- 
n n 'iH H b i i . ' o a i f a p i i i p i e H T a  l i a i i o .T H e H H H  u h j i h h a p o b  B o a . a y x o M .  P h c .
4 . T a  6  a .  1 .

Y A K  6 2 6 . 4 3 6 . 2
0  TOHHOCTH 3anHCH H3MeHeHMfl AaBIieHHfl B BblnyCKHOM T p yöo- 

npoBofle flH3e/in c  HaflflyBOM. C a e e j i b e B  r . M., C t e j i a H O B -  
C K H f t  B .  C . ,  J l O  K  O  JI M H  I O .  M . ,  K p H B e H K O  f l .  B .  « A b t o -  
M o ö H J ib H a J i n p C M b i H u i e H H O C T b » ,  1 9 7 2 ,  M s  4 .

I lp H B e A e H b i  p e 3 y j i b T a T b i  a n c n e p H M e H T a j i b H o r o  H c c a e f l O B a H H H  
b j ih h h h h  p a S o n e H  n o j i o c b i  u a c T O T  a j i e K T p o H H O - H 3 M e p H T e j i b H o f t  a n -  
n a p a T y p b i  H a  a M n j i H T y A H y i o  n o r p e i H H o c T b  p e r a c T p a i i H H  n e p e i a e H -  
H o r o  f la B n e H H H  b  B b m y c K H O M  T p y ö o n p o B O f l e  c  H M n y j i b c H b i M  H a f l -  
flyB O M . P h c .  3 .  B H  6  j i . 2 .

y j l K  6 2 1 . 4 3 3 : 6 2 9 . 1 1 3  
0  t o h c m h h o c t h  a b t o m o 6 h b b H b ix  f lB M r a T e n e ä , p a ö O T a K J u iH x  Ha 

ra 3 0 o 6 p a 3 H b ix  x o n o H B a x . r o n b j ß j i a T  H. H., K o a y G a e B  
B. fl., C a  M  O JI b  H. r . « A B T O M O Ö H J I b H a H  n p O M b lU I A e H H O C T b ,  
1 9 7 2 , N i 4 .

ü p H B e n e H b i  A a H H b i e  o  p e c y p c a x  c a c H H c e H H b i x  r a 3 0 B  h  H a n p a B -  
JieH H H X H X  H C n O J I b S O B a H H H , O  B 0 3 M 0 3 K H 0 C T H X  C H H J K eH H H  T O IfC H H - 
h o c t h  A B H r a T e j u i  n p n  n e p e B O A e  e r o  H a  r a 3 0 o 6 p a 3 H o e  T o n j i H B O .  
P h c .  5 .  B  H  6  a .  4 .

Y flK  6 2 1 . 4 3 . 0 1 6 . 4

0  B0 3 M O W H O C TH  y n y m u e H M n  n o K a 3a T e n e H  p a S o T b i  K a p ß io p a - 
To p H o ro  A B H r a T e n n  Ha n p M H y flH T e / ib H O H  x o j io c t o m  x o A y .  K o c t -  
p  o  b  A .  B . ,  I I I  a  n  o  u i  H  H  k  o  b  B .  B .  « A B T O M O Ö H j i b H a ü  n p o -  
M b i iu ji e H H O C T b » ,  1 9 7 2 ,  N s  4 .

I I p e A C T a B j i e H  a i t c n e p H M e H T a a b H b i f t  M a T e p n a a ,  n o 3 B 0 . i H i o m H f t  
y c T a H O B H T b , 'I T O  H a  n p H H y A H T e J I b H O M  X O J IO C T O M  x o A y  B f l B H r a T e -  
J ih x  c  S o j i b m H M  n e p e i t p b i T H e M  K j i a n a H O B  n p H M e H O H H e M  f l p o c c e a b -  
H o ft a a c j i o H K H  H a  B b i n y c i c H o f t  c n c i e M e  m o j k h o  y ß e j i H U H T b  t o p m o 3 -  
Hoii M O M e H T  A U H r a T e j i ü ,  y M e H b i H H T b  p a c x o A  M a c j i a  H  H 3 Ö e J K a T b  
C H H H teH H a T e n n o B o r o  p e i K H M a  A B i i r a T e . T j i .  P h c .  3 .

Y f l K  6 2 9 . 1 1 . 0 1 4 . 2

3 K c n e p H M e H T a i i b H b i e  H c c a e f l O B a H M n  f l e M n c p H p y i o u i H x  h  B H ö p o -  
H 30H H pylO L L (M X  C B O H C T B  n a C C a jK H p C K H X  C M fle H H H  a B T o 6 y c o B .  A « o -
n  h  h  P .  A . ,  M  b i  u  b i  k  B .  H .  « A B T O M o S H j i b H a a  n p o M b i m a e H -  
H 0 C T b » , 1 9 7 2 ,  M s  4 .

I T p H B e A O H b i p e 3 y j i b T a T b i  c T e H A O B b i x  H c c j i e f l O B a H H i l  B e p T H K a a b -  
H blX  H H 3 K O H a C T O T H b I X  H  B H Ö p a H H O H H b lX  K O J ie Ö a H H H  C H C T e M b l  C H - 
f l e H b e - H e J i o n e K  n p n  p a s j i H H H b i x  K O j i e 6 a r e j i b H b i x  n a p a M e T p a x  a B -  
T O ö y c a  J I A 3 - 6 9 9 A  c  n H e B M a T K u e c i c o f t  n o f l B e c n o i i  H  c k o p o c t h x  
flB H JK eH H H . P h c . 3 .

Y f l K  6 5 6 . 1 3

B a H B H H e  a K c n a y a T a i j H O H H b i x  y c a o B H H  Ha KaneCTBO K O H C T p y u -  
MMfi a B T O M O G H /ie H . B  P  a  H  JI b  H  y  K  n .  JT ., « A B T O M O G H H b H a H  n p o -  
M b m iJ ie H H O C T b » , 1 9 7 2 ,  M s  4 .

P a c c M a T p H B a e T C H  B o n p o c  o j i e H i o r  H a u e c T B a  a n T O M O ö l f  j i b H b t x  
K O H C T p y K iiH ä  c  y a e x o M  c n e n i u p H K H  a u c n a y a T a i i H O H H b i x  y c j i o B H f t .  
T  a  ö  n .  3 .  P  h  c .  5 .  B  H  6  j i .  2 .

Y f l K  6 2 9 . 1 1 3 . 5 9

MeTOflHKa nocTpoeHHH u MccjieflOBaHHH TopM 03H bix xapaH TepH - 
CTHK a B T O M O C H H H . T  e  H  6  O  M  B .  B . ,  f l e  M b H H H D K  B .  A . ,  
O c e n a y r o B  E .  B. « A B T O M O ö H j i b H a H  n p o M b i u i n e H H O c T b » ,  1 9 7 2 ,  
Wb 4 .

I T o n y a e H b i  ( f j o p M y j i b i  h  p a 3 p a ß O T a H a  M e T O f lH K a  n o c T p o e H H H  
C T a T H a e C K H X  H  A H H a M H H e C K H X  T O p M 0 3 H b I X  X a p a K T O p H C T H K  a B T O -  
m o ö h j i h . f l a H  a H a j i H 3  p a 3 p e m a i o m e 0  c i i o c o ö h o c t h  y K a 3 a H H b i x  x a -  
p a K T e p n c T H K  b  O T H o m e H H H  H c c J ie A O B a H H H  n p o T e K a H H H  n p o n e c c a  
T op M O J K eH H H . T  a  6  h . 1 .  P h c . 4 .  B h C j i .  5 .

Y f l K  6 2 9 . 1 1 3 . 0 1 1

P e r y n H p o B a H M e  H p y T M U b H o f l  m e c T K O C T H  p a M  a B T O M o 6 n j i a .
3  a  K  c  M. H., B  e  j i  o  k  y  p  o  b  B .  H. « A B T O M o 6 H J i b H a H  n p o M b i n u i e H -  
H O C T b », 1 9 7 2 ,  M i  4 .

I L 'i . i a r a i O T c i i  T e o p e x H ' i c c k h c  h  a K c n e p H M e H T a n b H b i e  H c c n e A Ö B a -  
HHH 3 a B H C H M O C T H  K p y T H J I b H O Ü  J K e C T K O C T H  a B T O M O Ö H H b H O Ä  P a M b l .  
T  a  6  JI. 1 .  P  H  c .  4 .  B  h  6  j i .  5 .

y f l K  6 2 9 . 1 1 8 . 7

M e T O f lH K a  p a c H e T a  K p e c T O o 6 p a 3 H o ü  c p e n K H  a B T o n o e a p a  n p w  
K p H B O flH H e H H O M  flB H H IS H H H . I I p H X O f l b K O  B .  H .  « A B T O M O Ö H H b -  
H a a  n p o M b i m a e H H o c T b » ,  1 9 7 2 ,  Ms 4 .

I l D i i B e x c u a  M e T O f lH K a ,  n o  K O T o p o f t  o c y m e c T B j i e H  p a c n e T  K p e c T O -  
o ö p a 3 H b i x  c u e n o K  A a a  c e M e f t c T B a  n e p c n e K T H B H b i x  A a H H H o 6 a 3 H b i x  
a B T o n o e s A O B  K p e M e H a y r c i t o r o  a B T O 3 a B 0 A a  n p n  p a a j i H H H b i x  a j i h -  
H a x  A b i i u a a  h  u i H p H H e  t h t o b o h  ö a a K H ,  o n p e A e a e H M  n a p a M e T p b i  
K p e c T O o 6 p a 3 H O Ö  c i i e r n c n .  P h c . 2 .  B h C . i , 3 .

yflK 6 2 . 5 1 4 . 5

C r e H f l  fl/ia a a c n e p H M e H T a a b H o r o  H c c n e f l O B a H H n  p y a e ß o r o  n p H -  
B O f la . H a a p H O H O B  B .  A . ,  M e p A J K a H O B a  I I .  ü . ,  f l a H e ß  
ü .  3 .  « A B T O M o ß H J i b H a a  n p O M b i m j i e H H O C T b » ,  1 9 7 2 ,  Ms 4 ,

I I p h b o a h t c h  o n n c a H H e  C T e H A a  A a a  o n p e A e a e H H a  o ö m e r o  y r a o -  
B o r o  n e p e A a T O H H o r o  M H c j i a  h  t p c h h h  b  p y a e B O M  y n p a B a e H H H  a B -  
T o n o r p y 3 H H K a .  P h c . 5 .  B  H  6  a .  3 .

YflK 6 2 9 . 1 1 3 . 0 7 3

C o o T H o m e H H e  n o K a 3 a T e / ie H  n o n e p e H H o ä  c T a T H ' i e c K O H  h  f l H H a -  
M H H e C K O H  y C T O H H H B O C T H  a B T O M 06H H n  n p O T H B  O n p O K H flb lB a H H H .
A  K  c  e  H  o  b  ü .  B . ,  « A B T O M O ß H j i b H a a  n p o M b i m a e H H o c T b »  1 9 7 2 ,  
JNs 4 .

I I o K a 3 a H a  H e o ö x o A H M O c T b  p a a p a ö o T K H  p a c H e T H O - c T a T H u e c K H X  
M e T O flO B  O I je n K H  y C T O Ö H H B O C T H  a B T O .M O 6 u n e 0  n p O T H B  O n p O K H A b l -  
B a H H H , O Ö O C H O B B IB a e T C H  B 0 3 M O J K H O C T b  n p H M e H e H H H  A a a  9 T 0 H  
o u e H K H  c T a T H a e c K o r o  y r j i a  o n p o K H A b i B a H H a ,  o n p e A e a e H H o r o  n a  
c n e i i H a a b H O M  c T e H A e .  P h c .  1 .  B  u  6  a .  2 .

yflK 6 6 9 . 1 1 3 . 8 : 6 2 9 . 1 1 3

T e x H o a o r M H  n n a B K H  h  T e p M o o 6 p a 6 o T K H  m c b o m c t b s  h o b k o t o  a y -  
r y H a  3 a B O f lC H H X  M a p o K  f l a a  a B T O M O ö M / ib H b ix  o t b m b o k .  O  e  b  i  e  h -
k  o  A. M., X p a M i e H K O B  A .  H .  « A B T O M o S H j i b H a a  n p o M b i u m e H -  
H O C T b » ,  1 9 7 2 ,  Ms 4 .

C o f l e p jK H T C H  a H a a H 3  c o c T O a H H a  T e x H o a o r H H  n p o H 3 B O A C T B a  k o b -  
k o t o  a y r y H a  H a  a B T O M O ö H j i b H b i x  3 a B 0 A a x  c o i j e H K O ä  y p o B H a  h  C T a -  
Ö H J Ib H O C T H  M e x a H H X e C K H X  C B O 0 C T B  n p O M b i m a e H H b l X  M a p o K  K O B K O - 
r o  a y r y H a .  f l a H b i  p e K O M e H f l a n H H  n o  n o B b i i u e H H i o  n p o a H O C T H b i x  
c b o ö c t b  O T a H B O K . T  a  6  a .  2 .  P  H  c .  6 .  B  H  6  a .  2 .

yflK  6 2 1 . 7 4 3 . 4 2 2
C B n 3 y i o u i M e  f l a n  H s r o T O B / ie H H n  C T e p w H e f i  b  r o p n H H x  a if lH H a x .

T a H a H H H  A .  H . ,  E a a H H C K H f t  B .  P . ,  C ß a p H A O B a  T .  A . ,  
B ^ i i ^ h  b  i i  e  b  a  J I .  J I .  « A B T O M O ß H B b H a H  n p o M b i m n e H H O C T b » ,  1 9 7 2 ,

O n H c a H b i  T e x H O j i o r H a e c K H Ö  n p o i i e c c  h  o ö o p y A O B a H H e  A a a  H 3 r o -  
T O B j ie H H H  c T e p j K H e ä  c  O T n e p A e i m e M  H e n o c p e f l C T B e H H o  b  h i i i h k c . 
I I p H B e A e H b i  c p a B H H T e a b H b i e  x a p a K T e p n c T H K H  C B H 3 y i o u i H X  M a T e -  
p a a a o B  h  p e K O M e H A a i i H H  n o  h x  n p H M e H e H H i o .

y f l K  6 2 1 . 7 9 2 . 0 5 3 : 6 7 8 . 5
MecneflOBaHHe npoHHOCTH HneeBoro u i B a  npH CKJieHBaHHH K pyn- 

H o r a 6 a p H T H b i x  f l e T a n e ü  H 3  C T e K u o n n a c T H H a .  f l e M H f l O B  H .  H. 
« A ß T O M O Ö H H b H a H  n p o M b i m n e H H O C T b » ,  1 9 7 2 ,  Ni 4 .

I I p H B e A e H b i  c o c T a B b i  K a e e B  A a a  C K a e H B a H H H  A e T a a e ä  H 3  c T e K a o -  
n j i a c T H K O B  H a  o c H O B e  a n o K C H A H o f t  h  n o j i i i s ^ J H p n o f t  c m o j i .  f l a H b i  
p e K O M e H A a i i H H  n o  n o A r o T O B K e  c i c j i e H B a e M b i x  n o B e p x H o c T e ö  A e T a -  
a e f t  h  u i a r y  n p i c K a T i i H  c u j i e H B a e M b i x  n o B e p x H o c T e f t .

y f l K  6 2 9 . 1 1 . 0 1 2 . 2 5

Y n p o u i e H H b i e  n o f l iU M r iH M K H  f l a n  n o f l - b e M H O - T p a H c n o p T H o r o  060 - 
p y f l O B a H H n .  A a e K c a H A P O B  B .  H . ,  B a a b i K O B  ü .  C . ,  H  H  p -  
K  o  b  P .  B .  « A ß T O M o ö H j i b H a H  n p o M b i m a e H H o c T b » ,  1 9 7 2 ,  Ms 4 .

O n n c a H  o n b i T  n p H M e H e H H H  y n p o m e H H b i x  n o A H iH n H H K O B  B 3 a M e H  
c x a H A a p T H b i x  m a p H K O B b i x .  f l a H b i  p e K O M e H A a i i H H  n o  H c n o a b 3 0 B a -  
H H io  y n p o m e H H b i x  n o A H iH n H H K O B  b  y 3 n a x  n o A b e M i i o - T p a H c n o p T -  
H b l X  M a n iH H ,  H e  B O C n p H H H M a K H II H X  Ö O H b H I H X  H a r p y 3 0 K  n p H  M a -  
a o M  H H c j i e  o ö o p o T O B  p o j i H K O B  h  K o n e c .  T a ö j i .  1 .  P h c . 3 .

yflK 6 2 9 . 1 1 3 . 6 2 - 5 8 5 . 1 2

H O B b lH  H H e p iIH O H H b IM  C H H X p O H H 3 a T O p  a B T O M O ß M H b H b lX  T p a H C -  
M H C C M H . 11 e  6  e  fl e  B  E. C., P a Ö H H O B M H  B. M. « A ß T O M O Ö H J I b H a H  
n p o M b i i n j i e H H O C T b » ,  1 9 7 2 ,  Ms 4 .

O n H c a H a  K O H C T p y K I IH H  H O B O r O  H H e p iI H O H H O r O  C H H X p O H H 3 a T O p a ,  
n p e f l H a a H a n e H H o r o  n p e H M y m e c T B e H H O  f l a n  p a ö O T b i  b  T p a H c M H C -  
c h h x  M H o r o n p H B O f l H b i x  a B T O M o ö H j i e ü  6 o j i b i u o i i  r p y 3 o n o f l 'b e M H O C T H .
P h c .  2 .
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y B C l M a e M b l Ü  H U T Q T e A b !

EcJIM B bl X O TM Te  6 b lT b  B K y p c e  HOBeMLUMX flO C TM W eH H pi O TeM eC TB ß H H O M  M 3 a p y 6 e > K H O M  H ayKM  M TexH M K M  B o 6 n a - 
CTM K 0 p p 0 3 M M  M 3aLU,MTbl O T  K O p p 0 3 M ‘M M6TdJ1J10Bf B btTIH CbtBB H T6 p e C p ep aTM B H b lM  M e W O T p a C n e B O M  B b in yC K

«K0PP03H5I H 3A m H T A  OT K 0PP03H H »
L (e n b  e ro  —  H a M Ö o n e e  n o J iH o  m 6 b i c r p o  M H C p o p M M p o - 

B a Tb  H ayM H blX  C O T p y flH M K O B  M p a Ö O T H M K O B  n p O M b lü jn e H H O - 
c tm , a c n n p a H T O B , n p e n o f la B a i e n e ö  o t o m ,  h t o  o n y ö n M K O B a - 

h o  b > «y p H a n a x , M 3 flaH H bix  b 118 C T p a H a x  M w p a  Ha 64 B 3 b i- 

K a x.
1972 r .  —  A B a / m a T b iH  r o f l  H 3flaH M B  P e c p e p a T M B H o ro  

jx y p H a n a  (P)K) «Xmmmb» B c e c o io a H o r o  M H C TM TyTa  « a y n H o f i  
H Tex H M H e C K O M  M HC pO pM allM M  AH CCCP.

C 1953 no 1967 rr. MHtpopMapMOHHbiM MaTepnan no 
K o p p o 3 H M  M e T a n n o B  m 3 a m M T e  o t  K o p p o 3 M M  n y Ö JiH K O B a n c B  
B CBOflHO>M T O M e  P>K «X M M M J I» .

C 1968 r. H 3 A a e TC 5 i O T fle Jib H b ifi M e > K O Tp a c n e B O M  B b i- 
n y C K  « K o p p 0 3 H B  M 3 aiH ,H Ta  O T  K 0 p p 0 3 M M »  C p aC LU M p eH H O M  
Te M a TM K O M , B K O T O p O M  C o S p a H b l B C e  M a T e p M a n b l, M M e ra - 
m n e  O TH O Lu e H M e  k  K o p p o 3 M H  M e T a n n o B  m c n n a B O B  m 3auu,M- 
T e  o t  K o p p o 3 H M . B c b b 3 H  c  3 t h m  H a c T b  M a T e p n a n o B , n y 6 -  
B H K y e M b ix  b O T fle / ib H O M  M e jK O T p a c n e s o M  B b in y c x e  « K o p -  
P 0 3 H B  M 3 a iM H Ta  O T  K 0 p p 0 3 H M » , f ly 6 / lM p y e T  M a T e p M a n b l, 
n y 6 n M « y e M b ie  b C B O flH O M  T O M e  P>K «X m m m ji» ,  b  P>K «Me- 
T a n n y p r M B »  m f lp .

nepHOAMHHOcTb BbinycKa 12 HOMepoB b rofl.

B KawflOM HOM epe noMemaeTcn oKono 500 pecpepa-
T O B , a H H O Ta U M M  M Ö M Ö nM O rpaCpM H eCK M X OnMCaHMM ,

M a T e p M a n  p a 3 M e m a e T c a  b  c o o t b 6 t c t b m m  c  p y ö p M K a - 
U M efi, n y S n M K y e M O M  HaM M  b  n e p B O M  H O M e p e  B b in y c x a .

C n p a B O H H b iM  a n n a p a T  b B b m y c K e  « K o p p o 3 M J i  m 3 aw ,M Ta  
o t  K o p p o 3 M M » c o c t o m t  M3 n p e f lM e T H o r o  y K a 3 a T e n n  n o  h o -  
M e p a M  im ro f lO B b ix  —  n p e A M e T H o r o ,  n a T e H T H o r o  m a B T o p  
c k o t o  y K a a a T e n e f i ,  K O T o p b ie  n y ö n H K y io T c a  e  n o c n e f lH e M  

H O M e p e  w y p H a n a .

P e cp ep aTb i B b m y c x a  M H fle x c M p y io T c s i n o  C M C Te M e  Y f lK .  

C B H B a p n  1970 r. b u e n n x  c p o H H o r o  o n o ß e in e H M a  Ha-
yH H b lX  p a 6 o T H M K O B  M M H >K eH epO B  0 p ra H M 3 0 B a H  B b in y C K  
C M TH a n b H O M  MHCpopMaU,MM « K o p p o 3 M n  M 3 aw ,M Ta  O T  K o p p o -  
3M M », B K /H ow aio iA eM  Ö M Ö n M orpa cp M M ecK M e  onM caM M B  B c e x  
O T e n e c T B e H H b ix  m 3 a p y 6 e > « H b ix  M a T e p M a n o B , K O T o p b ie  b 
A a n b H e M L u e M  ö y f ly T  n p o p e c p e p M p o e a H b i b B b m y c K e  P>K.

lloAnM CK a Ha P>K npM HHM aeTCB b n yH K Tax noflnMCKM 
«CoK>3new aTb»

HHflexc: 71836 —  f ln n  o p ra H M 3 a u M M ,
71837 —  Ans MHAMBMAyanbHbix noAnnCHMKOB.

r i o A n M C H a B  n e >h a h a t o a  —  6 p.  72 k . —  a b » 
o p ra H M 3 a u M M , 4 p .  44 k. —  A n 3 M H A M B M A ya n b H b ix  n O A n M C -
HMKOB.

r io A n M c x a  Ha B b in y c x  C M TH a n b H O M  M HcpopM au,M  m 0 6 -  
3 o p b i  «W totm  H ayKM  m tcxhm km » o c p o p M n n e T c s i  O T A e n o M  
p a c n p o c T p a H e H M n  r ip o M 3 B O A C T B e H H o -M 3 A a T e n b C K o r o  k o m - 
ÖMHaTa BHHMTH.

3 a K a 3 b i  c a e Ä y e T  narapaB JM T b n o  a a p e c y :  140010, e .  Jhoßeptfbi, 10, M o c k o b c k o ü  o ö a . ,  O k -  
TaöpbCKUü np., 403, riH K  BHHMTH. Orden pacnpocrpaneH usi. Ten. 271-90-10, doö. 26-29.

flpotineMa HcnbuaHM 
npyjKHH?

n p M Ö o p  TM n a  BF51 —  o a h o  M3 m h o tm x  
p e u ie H M M , K O T o p b ie  M b l n p e A n a r a e M . 
H a in a  n p o r p a M M a  B K n io n a e T  M a uiM H bi 
A n s  M cnbiTaHM M  n a w M M H b ix  npy>K M H , 
pacTSiwHbix npy>xMH, nnocxM x npy>KMH, 
x o n b L ie B b ix  n py> K M H , T a p e n b n a T b ix  n p y -  
>kmh, n p y w M H H b ix  LuafiO , S y ip e p H b ix  
n p y > «M H , p e 3 M H O B b ix  y n p y r M X  3 n e M e H - 
t o b ,  BM Tbix n p y H tM H , c n M p a n b H b ix  n p y -  
>kmh, y n p y r M X  c T e p jK H e ö , a  Tax w ce  a ß - 
TO M O & M n b H b lX  UIM H, M y t p T , n p O C p M O M p O - 
B aHHOM  p e 3 M H b l, Ta e H H b lX  K n iO H e M , n M - 
c t o b  C T e x n a  M n p o H M x  A ^ T a n e M , y  k o -  
r o p b ix  M 3 M e p n iO TC $ i A e c p o p M a u M M , y c M - 
nM H M M O M e H T b l.

P l3 M e p e H M e  ycM nM M  b n p e A e n a x
0 ,0 0 0 1— 1 0 0 0 0 0  x r
P l3 M e p e H M e  m o m b h t o b  b n p e A e n a x  
0 ,0 0 2 — 1 0 0 0  0 0 0  K fcM

Telefon: (02822) 2561 
Telegramm: PROBAT 
Telex: 8125154
PROBAT WERKE 424 Emmerich/Rh 
c te f le p a T M B H a n  P e c n y ö n M x a  fe p M a H M M

3anpocHTe flPOBAT!
ripMÖop TM n a  BF51
nocTaBnneTCB
A n n  ycM nM M  a o  75000 kT

P R O B A T-W ER K E  424 EMMERICH/RH
3 a n p o c b i  H a  n p o c n e K T b i  H  h x  K o n r n i  n p o c H M  H a n p a s n H T b  n o  a A p e c y :  M o c K B a ,  K-31, K y 3 H e i| K H H  m o c t ,  12. O T A e n  n p o M b i m j i e H H b i x  K a T a - 
j i o r O B  m H T B  CCCP
3aH BK H  H a I i p H O Ö p e T e H H e  T O B a p O B  H H O C T p a H H O r O  n p o H 3 B O A C T B a  HanpaB.THIOTCH o p r a H H 3 a A H H M H  M H H H C T e p C T B a M  H  B e A O M C T B a M , B  B e -  
A e H H H  K O T O p b l X  O H H  H a X O A H T C H .
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TEXHOJIOrMfl «OHO»» CnOCOBHA 
M3MEHMTb nPMBbIHHOE 
nPEflCTABJlEHME O AMArHOCTMKE 
flBkirATEflEH

hm CHCTeMa nporpaMMMpoeaHHoro 
(ompo/ifl ajih ABHraie/ieH 
iHyTpeHHero cropaHHH

^Ta CH CTeM a c n e n w a j ib H O  c o 3 f l a H a  f l / i a  a sT O M a T H H e cK H  
:AO>KHoro, BbicoKOKanecTBeHHoro McnbuaHMfl e c e x  rnnoB  
^B H raT enen  b Hy T p © n H e r o  c r o p a H M j i .
JbicoKdB TOHHOCTb H3MepeHH5i m KOHTpo/ib M o ry T  6biTb ra - 
DdHTHpoBaHbi b TeneHMe A O Jiroro  nepnofla  paöoTbi, norfla 
JflHOBpeMeHHO W3MepflK>TC51 pd3J1HHHbie BeflMHM'Hbi: BMÖpd- 
\nn, nojio>neHiHe APOCce/ibHoPi 3acJiOHKM, cf>a3bi ra 3 o p a c - 
TpefleJieHHji, y ro ji onepew eH HJi 3a>KMraHMflf pa3pe>KeHMe, 
eMnepaTypa Ha BbmycKe, Te M n e p a iy p a  onpy>KaK>mero 
i03Ayxa, Te M n e p a iy p a  Macna, T e M n e p a i y p a  b  c w c ie M e  
)X/ia>KAeHH5lf CKOpOCTHOH pe>KHM, paCXOA TOn/lHBa, KpyTB - 
AHH MOMeHT A B H r a T e i lB  H AP*

k e  3tm h A p y r n e  M c n b rra H H *  m o > k h o  B b in o n H H T b  c  s b ic o -  
CO K O H TpO JlH pyeM O H  TOMHOCTbtO, C O O T B e T C T B y h O lH e H  HOCJieA- 
ieM y c jiO B y  b H 3 M e p H T e jib H O M  T e x H H K e

O IM O  S O K K I
cilgltäl Instrum ents & co n tro l System s

AC

" i m o s m h T ^

Export agent:
ATA K A  & CO., Ltd
Dom 11/13, T rekhprudnyi Pereulok,
Tel. 299-82-85 

299-86-25 
M oscow, K-1, USSR

Cable: A T A K A C O  MOSCOU 
Telex No. A TA K A C O  MSK 7394

Manufacturer:
O N O  SOKKI CO., LTD
16-22, Shimomaruko 2-chome, Ohta-ku,
Tokyo, Japan

np ocH M  nocetMTb c ieH fl cpwpMbi A TA K A  Ha 
«flnOHCKOH BbICTaBKe CTaHKOB, oSopyAOBaHHB 
m npHÖ opoB, npHMeHneMbix b aBTOMOÖMnb- 
h o h  npoMbiuineHHOCTH» b M ocKBe b napne 
«CoKOfibHMKM» c 30 Man n o  8 h io h b  1972 r.

3anpocbi Ha npocneKTbi h hx Konnn npocHM  HanpasnsiTb no aß pecy: M ocxBa, Ky3Heu,KnPi moct, 12. O t -  
flen npoMbiinneHMbix KaTanoroB m H TB  CCCP
n p H o 6 p e T © H M e  T O B a p o B  h h o c T p a h h o r o  n p o M 3 B O flC T B a  o c y m e c T B n s ie T c s i o p ra H M 3 a H H 5 iM n  n e p e 3  M M « n c T e p -  
C TB a, B BeAeHHM K O T O p b lX  O H H  H a X O A B TC B
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KPACHBAtl, 3 0 0 EHTHBHAH H C B E T W A M fl 

5EH303AnPAB0MHAA KOJIOHKA 

TAl|YHO HOBOrO THflA

Ha 6 e H 3 0 3 a n p a B 0 4 H 0 vi K O /iO H K e 3T o r o  TM n a  yc Ta H a B JiM B a e TC si 6 e H 3 0 3 a n p a -  
BOHHblM CHÖTHM K H O B O TO  BM fla, O TJlM HajOlAM M CB O T  npM M eH BB LU M X CB  flO  CMX 
n o p .  L fu cp p b i f l n a  c n e T a  A a H b i 6 o jib L U o r o  p a 3 M e p a  n  p a c n o n o w e H b i  tb k m m  
o ö p a 3 0 M , M To6 bi h x  x o p o i n o  ö b in o  BM flHO h B O A M Te /iio  m o 6 c jiy > K M B a io m e - 
M y  n e p c o H a n y .  K o n o H K a  o S o p y A O B a n a  o c ß e m e H H O M  n a H e n b io  a n s i  c e 3 0 H - 
H b ix  p e K jia M , h t o  y n y m u a e T  b h oujb m m  bm a 3 a n p a B O H H o w  CTaHHM M . K o n o H K a  
p a 6 o T a e T  6 e c u jy M H o , T a K  KaK n p e 4 H 3 MOHHbiM c h c th m k  m A p y r n e  M e x a m c ä - 
M b i c JjyH K U M O H M p y io T  n n a B H o  h 6 e c n e p e 6 oM H O .

c  6 e c c T y n e H H a T b iM

CnEU,HC&HKAUMJI CHETHHKA

—  PacxoAOMep —  HeTbtpexnopiUHeBOM 
yCTpOMCTBOM MejlKOTO perynMpoBaHMH
—  TOHHOCTb M3MepeHM!l a o  ± 0 ,2 5 %
—  L^HCpepSnaTHbiH cneTHMK paccnMTaH Ha 0,1— 999,9 n
—  CyMMnpoBaTenb KonnnecTBa BbiAann —  ceMHL(Mct>poBOM
—  riepeycTaHOBOH Hoe y c r p o M C T B O  p a öo T a eT  aBTOMaTMHecKM o a -  

HMM AOHCTBH ieM

—  Hacoc —  c BHyTpeHHefi OecwyMHOM wecrepHeM

—  M o T O p  —  T p eX C p a 3H blM  M O LAH O CTblO  300 BT Ha 220 B

—  rip O M 3 B O A M T e n b H O C T b : MOTOpOM 50 j i/ m h h , BpyHHyio 20 ji/ m h h

—  O c B e m e H M e  —  a b Y m b  c f in y o p e c u e H T H b iM H  n a M n a M M  20 b t  

c p H p M a  3 a H H M a e T C B  i t p o h 3 b o a c t b o m  m n p o A a J K e f l  6 e H 3 0 3 a n p a B 0 H -  

H b ix  m M a c n o p a 3 A a T O H H b ix  y cT a H O B O K , p a c x o A O M e p o B ;  K O H C T p y n - 

p y e T  p e 3 e p ß y a p b i  A n *  6 e H 3 M H a  m T a w e / i o r o  M a c n a ,  B u n a ,  aB T O - 

4 M C T e p H  h  p e 3 e p B y a p o B  a ^ k  T a H K e p o B ;  n p o e K T M p y e T  m c o 3 A a e T  

6 e H 3 0 3 a n p a B 0 H H b ie  craH U M M  H O B e M iu e r o  TM na.

TOKHO TAU YH O  KO., .TITA. TOKYO TATSUNO CO., LTD. 
T n a B H a fl K O H T o p a : 12— 9, 2-chome, Kaigan, M inafo-ku, Tokyo, Japan 
T e n e r p a tp H b iM  a A p e c :  TOKYOTATSUNO TOKYO Tenenc: 0242-2236 

TlpoAyKLiMJi cpMpMbi TOKHO TAU YH O  6yAeT BKcnOHMpoBaTbca
Ha fln o H C K O M  B b ic Ta B K e  M a iiiM H  m o ö o p y A O B a H M S i b M o c K B e , b 
n a p n e  «C o K o n b H M K M »  c 30 M a n  no 8 mk>hh 1972 r.
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C t O H KOCTpOHTenbHCM npOMblLUneHHOCTb
FepMOHCKOM fleMOKpaTMnecKOM Pecny6nMKM

3P0YPT n p o e K T H p y e T , nociaB/iflei, y c ia H a B / iH B a e i h o6c /iyw H B a e T 

BblCOKOnpOflyKTHBHbie CTaHOMHbie CHCTeMb! A/lfl OÖ paÖO TKH 

npO KSTH blX J1HCT0B C ÖOJlblllOH ÜOBepXHOCTbH)

n p e c c b l flJlJI npOM 3BOflCTBa aBTOMo6KI1bHblX Ky3OB0B

nPEMMyLUECTBA 3TMX CTAHOMHblX CHCTEM C/lEflytOLUHE:

lilKil

  PIOHM>KeHMe Ce6eCTOHMOCTM 3a CMCT nOBblLUeHMJI npOM3BOflMTe/lbHOCTM Tpyfla
—  yM eHbiueHM e B cnoM oraTenbH oro BpeMeHvt
—  C oK pam eH M e noflroTOBHTe/ibHO-3aK;iK>MMTenbHoro BpeMeHM
—  y/iyHiueHMe ycjiOBMH Tpyfla
—  rtoBbiLU6HHdB 6e3onacHOCTb p a ö o n e r o  M e c ia
—  rioBbiiueHMe BbinycKa fleTa/ien  a o  420 ujt. no  cpaBHeHHio c 300 ujt., KaK 6bin o  paH ee  
npn TaKOM «<e c n o c o 6 e  npoM3BOflCTBa

B M B  —  3 K c n o p T  —  P lM n op i 
H a p O flH o e  B H e iu H e To p rO B o e  
ripeflnpHJiTMe TepMaHCKOH 
f le M O K p a T k m e c K O H  P e c n y 6 /iH K H  
VIX? —  104 GepjiHH 
U Jo c c e u jT p a c c e , 111/112

ToproBoe r ip e f l C T a B M T e / ib C T B o  
TflP. O T f l e / i  « C T a H K H » ,  y / i. f l o H -  

C K a a , 18/7, M o cK B a.
Ten. 236-01-20

3 an p o cb i Ha n p o c n e K T b i m hx KonHH n p o cH M  HanpaB/iflTb n o  a A p e c y : M o cK B a , K-31, K y 3HeuKHM m o c t ,  12. O T fle n  np oM biiu neH H b ix
KaianorOB m H TB  CCCP
rip M oO p eTeH ne TO BapoB MHOCTpaHHoro n p o H 3BOflCTBa o c y m e c T B /is e T C J i o p ra H H 3a i4HBMH n e p e 3 M HHHCTepcTBa, b  aefleHMM KOTOpbix 
OHH HaXOflBTCB

I
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UeHs 40 Kon. MH^eKC 70003

E M H H C H R O B K H

© H m b l T R H H E

<DMPMA ’KAPfl UJEHK MALUHHEHOABPHK TMBX” T. jlAPMLliTA4T cDPf
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