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IJpoA eTa puu  e ce x  c rp a n , c o e d m n ä re c b !
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O p ra H  T ocy fla pcT B eH H oro  KOMHTeTa 
C oB eTa  M h h h c tp o b  CCCP

no aBTOMaTH3aUHH H MaUJHHOCTpOeHHIO
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O  B b i ß o p e  c o n e T a H H H  n a p a i v i e T p o B  K p H B O W H n H O - i u a T y H H o r o  M e x a m m i a  

k o p o t k o x o a h m x  A B H r a T e j i e f i

B. M . n O K O P H b lH

HAMH

D  n O C J IE X lH E E  aecHTHjieTHe Ha aBTOMOÖHJiHx nojiym uiH  u ih - 
poKoe pacnpocTpaHeHHe KQpoTKoxoAHbie UBiiraTeJiH, t . e. 

TaKHe ftBHraTejiH, y  KOTopux oTHomeHHe xou a  nopuiHH 5  k  una- 
MeTpy uHJiHHflpa D  MeHbrne euHHHUbi. npHHHHa 3Toro 3aKJiioHaeT- 
ch b pau e npeiiM yiuecTB KopoTKoxouHbix ÄBHraTeJieft, H3 KOTopux 
BajKHeflmee —  BO3M0>KHOCTb (jlOpCHpOBaHHH no HHCJiy oöopoTOB 
6e3 .yBejiHneHHH cpeuHeft c ko po c th  nopuiHH. O ä h o  h3 npounx cy - 
mecTBeHHbix npeHM ym ecTB —  s t o  yMeHbmeHHe pa3MepoB ÄBHra- 
TeJiH no BbicoTe. n o jin aH  peajiH3aunH npeHMymecTB k o p o t k o x o ä - 
Hbix ÄBuraTeneft b OTHomeHHH yMeHbiueHHH pa3MepoB B03M 0*Ha 
unuib npn Bbiöope onxHMaubHbix napaM eTpoß KpHBouiHnHo-maTyH- 
Horo MexaHH3Ma. U ,ejiecoo6pa3H o paccMOTpeTb Bonpoc coneTaHHH 
o c h o b h h x  6e3pa3M epiibix napaM eTpoB KpHBonmnHO-iuaTyHHoro Me-

X3HH3M 3 ÄBH TaTejIH  —  H ------- •
X D

H a  pnc. 1 cxeMaTHuecKH H3o6pa>KeH KpHBOHiHnHO-maTyHHbiH 
MexaHH3M, y  KOToporo Ha KOJieHuaTOM Bany HMeioTCH npoTHBO- 
Becbi. PaccMOTpeHne sto to  cjiynaH HMeeT HaHöojibuiHH HHTepec, 
noTOMy hto  b ßojibuiHHCTBe cnynaeB KopoTKOxouHbie UBHraTejiH 
uenaioTCH c  V-o6pa3HbiM  pacnojio>KeHHeM u h jih h u p o b . y  s t h x  ä b h - 
raTejie ft Bbißop pa3MepoB npoTHBOBecoB oßycjioBjiHBaeTCH H eoöxo-

UHMOCTblO ypaBH0BeUIHB3HHH CHJI 
HHepuHH nacTeft KpHBouiHnHO-maTyH- 
hoto  MexaHH3Ma. H a  pnc. 1 H3o6pa- 
xeH O  TaKoe nojioiKeHHe, npn k o to - 
pOM nOpiUSHb HaXOÄ'HTCH B H.M.T. 
H a  OCHOBaH'HH PHC. ll, nOJIb3yHCb 
npHHHTbIMH Ha HeM 0603HaneHHHMH, 
iianHuiew BejiunHHy MHHHMajibHO 
B03M0JKH0H UJIHHbl HiaTyHa

/ =  /? +  p + A + , 4 ,  (1)

naHMeHbiueft B03M0JKH0H BejiHHHHbi ( h3 ycjiOBHfl o6 pa6oT K n ), paB-

HOH R  + ■ b ,  TaK KaK npn sto m  pa3Mepbi npoTHBOBeca ä o c -

TaTOHHH ÄJIH ypaBIIOBeUIHBaHHH CHJI HHepuHH. H a  0CH0B3HHH CKa- 
3aHHoro npHMöM

p =  /? +  - (2 )

BejiHHHHa —  onpeueJiKTCH H3 (ßopM yjiH  (1 ) :  
A

f l  +  p + A +  /l

R

noACTaBjiHH H3 ypaBHeHHH (2 )  3HaneHHe p, noJiyuHM

R  +  R + S d...

(3)

üpHMeM o6o3HaneHHH:

rue A

P hc . 1. C xeM a KpHBonmn- 
iio-u iaTyHHoro MexaHH3Mar

MHHHMajibHO UOnyCTHMblH
3 a3 op  M e * u y  k p om k oh  
K>6kH nopuiH H  H npOTHBO- 
BeCOM.

OcTaJibHbie o6o3HaneHHH h c h h  
H3 PHC. 1. y 'SojIbIHHHCTBa aBTO- 
MOÖHJibHbix uBHraTejieü paunyc 
n p oT HBBneea p ne npeBbiiuaet

BejiHHHHy R  (p a u n yc  KpHBomuna) Bbipa3HM nepe3 oTHorne- 
S

une D  .

3 aM eH H H  R ,  d m  h  A  b  ypaB H eH H H  ( 3 )  h  n p o H 3 B e u a  n p o c T b ie  

n p e o ß p a 3 0 B a H H H , n o jiyn H M  3aBHCHM 0CTb M e jK u y  ^  h  —  :

ß ( l + 2 S )  +  2 ( a  +  -^ -

T  =  2  + ------------------- s   <4)

D
T O  f  O A C K A H j  

W iA C T H A J I  I 
, j r t i f l H O T E I A  j
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2 ABTOMOÖHJIbHafl npOMblUIJieHHOCTb M  4, 1962 r.

I"kwib3yHCb noAyneHHoft 3aBHCHM0CTbio (4 ) ,  nouajKeM Ha pa a e

KOHKpeTHblX HptHMepOB, KaK H3MeHHeTCH BeAHHHHa ~  C H3MeHe-
X

HHeM
s _

D

B  nepBOM npHMepe paCCMOTpHM KOHCTpyKUHio KpHBOuiHnHO-ma- 
TyHHoro MexaHH3Ma c nopiuHeM, He HMeromHM Bbipe30B b io6Ke. 
CpeÄHHH BeAHHHHa a  y  KapßropaTopHbix ASHraTeAeft pasn a  0,48V, 
a y  ÄBHraTejieft c  BocnjiaMeHeHHeM o t  c h o th h  (AH3eAeft) —  
0,585. ripHHHMaa a  =  0,487, D  — 92 m m , ß =  0,63, 6 =  0,086, 
A  =  2  MM IH nOACTaBAHH 3TIH 3HaHeH,HH B <f)OpMyjiy (4 ) ,  HOJiyHHM

1 s
33BHCHMOCTb OT

D
a a h  ÄaHHOro c jiyn aa :

1 „  1,758

t = 2 + ^ -
D

Pe.iy jibTaTbi pacneTOB no STofi (JmpMyae cBeAßHbi b Ta6a . 1.

T a ö J i a i i a  1

s

D

1

X

S

D

1

X

1,2 3,47 0,8 4,2
1,1 3,6 0,7 4,51
1 3,758 0,6 4,93
0,9 3,96 0,5 5,52

f - e
JIHHApHqeCKHM

30M.
Bblpe-

1
—  a o jd k h b  öbiTb yßejiHHeHa no OTHOineHHio 

A
K

«1 =
A t

D

MHHHM ajibHoe 3HaneHHe cii a o a jk h o  öb iTb öÖAbuiHM H3-3a öoAbrno- 
r o  a n a M e T p a  n o p n iH eB o ro  n a jib ita  h ö o j ie e  T H jK e A o ro  nopuiHH. 

n pH H H M aa  a i  =  0,28, o n p e jie jiH M  H anM eH binne n o  KOHCTpyKTHB- 

hmm cooß p a w eH H H M  3HaneHHH —  n p n  pa3AHHHbix OTHouie-
X

S
HHHX “  ÄJIH ÄBHTaTeÄH C T6MH JKe pa3MepaMH, KOTOpbie ÖblAH

npnHHTbi npn noÄcneTe TaÖA. 1. ,Z1a h  sto to  BocnoÄb3yeMCH <})opMy- 
a o ü  (4 ) ,  33MeHHB b Heft a  Ha a i.  I l o c A e  noÄCTaHOBKH B cex  BeAH- 
hhh oKOHnaTeÄbHo noAyHHM

1 „ 1 , 3 4 4
■—  =  2  +  —  .
X +  _ S

D

Pe3yBbTaTbi pacneTOB CBeAeHbi b TaÖA. 2.

T a ß J i H U a  2:

S

D

1

X

S

D

I

X

1 3,344 0,775 3,74
0,9 3,5 0,715 3,88
0,875 3,54 0,7 3,925
0,814 3,66 0,6 4,24
0,818 3,65 0,5 4,69
0,8 3,68 0,4 5,37

Ü 3  TaÖÄ. 2 bhaho, h to  npn nopuiHe c  MaKCHMajibHO AonycTH- 

mhm Bbipe30M onTHMaAbHoe 3HaneHHe “  m ojkct öbiTb noAy-

HeHO npn MHHHMaAbHOM 3HaHeHHH OTHOUieHHH
s _

D
npn6AH3H-

Ü 3  TaöA . 1 bhaho, h to  c  yMeHbiueHHeM —  HeoöxoAHM aa Be-

1 „  1
AHHHHa —  HenpepbiBHO B03pacTaeT. CpeAH ee 3HaneHHe —  y

X X
coBpeMeHHbix aBTOMoÖHÄbHbix ASHraTeAeft paBHO 3,6— 3,8. 3 t o
3HaneHHe, nO-BHAHMOMy, HBAHeTCH OnTHMaAbHUM. YMeHbUieHHe

1
—  no OTHOineHHio k cpeAHeM y 3HaHeHHio npHBOÄHT k noBum e- 

X
hhk) öoKOBoro ÄBBJieHHH nopuiHH Ha CTeHKH uh jihhapb h yßejm qe- 
hhk) ch ji HHepuHH BTOporo nopsiAKa nocTynaTejibHo ABHraiomHxcß 

Macc. IIo c jie A H e e  HMeeT 3HaqeHHe He 
TOJibKO ä jih  Tex ÄBHraTejieft, y  k o to p h x  
3 th  ch ji bi HeypaBHOBemeHbi, ho h abh- 
raTejie fi c  ypaBHOBemeHHbiMH CHJiaMH 
HHepUHH BTOporo nOpHAKa, TaK KaK s to  
CKa3bIBaeTCH Ha BeJIHMHHe yACJIbHblX 
AaBAeHHfi MencAy TpymHMHCH AeTajiHMH.

yßeAHHeHHe —  no oTHomeHHio k on - 
X

THMAJIbHOMy 3HaqeHHK) npHBOÄHT K He- 
n  o rr *  HyjKHOMy yBejniqeHHio BbicoTbi AßHraTe-
P h c . z . iiop m eH b  c uh- ^  ^ g Tag JI ] CAeAyeT, h to  npn

S
OTHOUieHHH M eHbineM  1, BeAHHHHa

s _

D
3Haue-

yKa3aHHOMy

cpeAHeM y »HaneHHio, h to  HejKeAaTeAbno. B o  iH3ÖejKaHiHe 
3Toro b loÖKe nopuiHH AeAaeTCH um A'H h ä1 pn h ec kh ft Bbipe3, KaK no- 
Ka3aHo Ha pnc. 2. 3 t o  AaeT B03MO*HOCTb npnÖAH3HTb nopmeHb k 
och  KOAeHHaToro Baaa h TaKHM oöpaaoM  yMeHbniHTb ä ah  Hy ina-

TyHa, a BMecTe c s t h m  h BeAHHHHy —  . BeAHHHHa Bbipe3a b
X 

nopuiHe xapaKTepH3yeTCH pa3MepoM A i  (puc. 2 ) ,  KOTopbift, TaK * e  
KaK h pa3M?p A ,  MOJKeT öu Tb BbipajKeH nepe3 AHaMeTp uhahha- 
pa  D . ripHMeM 0Ö03HaHeHHe

y  KapöiopaTopHbix ABHraTeAeft AonycTHMoe MHHHMaAbHoe 3Ha- 
neHHe ai npHÖAH3HTeAbH0 paBHO 0,28. I lp n  MeHbuinx 3HaHeHiiax 
npOHHOCTb nopuiHH MOH<eT OKa3aTbCH HeAOCTaTOHHOfi. y  AH3eAeft

TeAbHo a o  0,775. ü p u  AaAbHeftmeM yMeHbiueHHH 

1
HHe ~  HeMHHyCMO ä 0AJKHO yBeAHHHBaTbCH.

X
H a  0CH0B3HHH T3ÖA. 1 H 2 nOCTpOOHbl TpafJjHHeCKH 33BHCHMOCTH;

S 1
MejKAy "TT" H — (pHC. 3 ) .  B  BHAe TOUeK AaHbl 3'HaHeHHHl 

D  X

BeAHHHHbi —  H ~ ~  y  pa3AHHHbIX aBTOMOÖHAbHHX ÄBHTaTe- 
X D

s
Aen. np H  MaAbix 3HaneHHHx ~  öoAbuiHHCTBO ToueK pacnoAa-

s
raeTCH MeJKAy kphbum h a  h 6. n p u  öOAbuiHX 3HaneHHHX ~  

1
3H3UeHHH “  ÖAH3KH K CpeAHeft BeAHHHHe 3,6— 3,8.

X
K a u  bh ah o  H3 pnc. 3, b HeKOTopbix CAynaax HMeeTCH OTKAOHe-

HHe BeAHHHHbi T  OT OnTHMaAbHOft B ÖOAbUiyiO CTOpOHy. 3 tO  
X

OÖ"bHCHHeTCH TeM, HTO yCAOBHe COXpaHeHHH MHHHMaAbHOTO 3a30pa 
MejKAy KpOMROft nopuiHH «  npOTHBOBeOOM, ,Bbipa>KeHHOe 4>OpMyAOft 
(1 ) ,  He HBAHeTCH eAHHCTBeHHbiM ä a h  Bbiöopa AAHHbi niaTyHa. B o 
m hothx CAynanx AAHHa rnaTyHa öbißaeT ÖOAbine MHHHMaAbHO B03 - 
MOJKHoft no cooöpa*eH H H M  yHH({>HKauHH AßTaAeft ABHraTeAeft c 
pa3AHHHbiMH pa3MepaMH. K p o M e  Toro , y  V -oöpa3H bix ABHraTeAeft, 
uMeioiuHx pa3AeAbHbie uiaTyHHbie ineftKH npoTHBonoAOjKHO pacno- 
AOJKBHHblX UHAHHAPOB, 3a30p MejKAy HHJKHeft KpOMKOft nopuiHH H 
TOAOBKOft UiaTyHa npOTHBOnOAOJKHOrO UHAHHApa MOJKeT ÖbiTb 
MeHbUIHM, HeM 3a30p MejKAy nopiuHeM H npOTHBOBeCOM. B  9T0M 
CAynae MHHHMaAbHaH AAHHa rnaTyHa onpeAeAneTCH H3 ycAOBHft 
npeAOTBpaiUeHHH 33ACB3HHH TOAOBKH UiaTyHa 3a KJÖKy nopuiHH.

H3-3a yBeAHneHHH —  npn 3H3H0hhhx —  , MeHbiunx 0,775, 
X L )

K0HCTpyKTHBH3H BbICOTa ABHTaTeAH h  (paCCTOHHHe OT OCH KO.AeH-
naToro Baaa a o  AHHiua nopuiHH npn h 3 xojkachhh  e ro  b b .m .t .)

s
CHHJKaeTCH 3HaHHTeAbHO npn yMeHbiueHHH ÄO 0,775. IIpH

s
AaAbHeftmeM yMeHbmeHHH ~  TeMn yMeHbmeHHH KOHCTpyKTHB-

1
HOft BbICOTbl ÖyAeT MeHbmHM H3-3a yBeAHHeHHH .
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■N»4, 1962 r. ABTOMOÖHJibnan npoMbiiujieHHOCTb 3

A hh paccM O TpeH H H  b jih sh ih h  B e jn iH iiH u Ha KOHCTpyKTKB ■

Hyw Bbi-coTy ÄBHraTejiH H anm ueM  3aBncn\iocrb M exÄy sthmh Be- 
JIHHHHaMH. H a  OCHOB3HHH pHC. 1 MOXeM yCTailOBHTb, HTO

h =  R  +  l  +  B.

Tan KaK l  =  R

KpoMe Toro,

TO

h =  R  1 +

2 D

+  B .

D_

2

Phc. 3. 3aBHCHMOCTb 6e3pa3MepHbix napaMeTpOB kphboihhüho- 
uiaTyHHoro MexaHH3Ma ÄBHraTejiH: 

a nopmeHb 6e3 Bbipe3a; 6 — nopm eHb c Bbipe30M; 1 —  3HJI-120 
2 — rA3*5I; 3 — M-20 «rioßeAa*; 4 — M-21 «BoJira*; 5 — «Mockbhh-407»
6 — HAMH-030 ; 7 — JlaHqHH B-20; 8 — <I>HaT 600; 9 — TaTpa 603
JO — PaMÖJiep 8-6080; 11 — 3>opä Oep^aÖH 500; 12 — OopA 8-MoHTepH 
13 — ä oa jk  V-8-PD4-H; 14 — KopBeT 8-867 h Kopsep 6-500; 15 — OajiKOH 
16 — KoHTHHeHTa^ib V-8503; 17 — KoHTHHeHTaAb 300; 18 — OopA EDM-2V 
19 — TA3-13 «M aftna»; 20 — PHO; 21 — Poft JlaftH; 22 — 3A3-965 «3a- 
nopojKei;»; 23 — OopA «HoBaa A h fah ji»; 24 — PaMÖAep 6-6010; 25 —
KÄM-46 (AH3eAb); 26 — Bh 3m Ch (AH3eAb); 27 — Äofiu; F4L-712 (ah- 
3®Ab); 28 — Man EEND 673 (AH3ejib); 29 — KaMHHC j -80 (AH3eAb);
30 — TepKyjiec A-426; 31 — nepKHHc R6; 32 — JIM3-236; 33 — BoKeuia 

180-DSC; 34 — Botteiua 195-DLCA.

noÄCTaBjiaH 3HaHeHHe R  b ypaBHeHHe (5 ),  noJiynHM

1 +  X ) + B - 

B
ripH M eH H H  o6o3HaneHHe ~  =  7 h pa3ÄejiHB ypaBHeHHe Ha D,

OKOHMaTeJibHO nojiy^HM

+  T- (6 )

O npeaeJ IH M  H3MeHeHHC KOHCTpyKTHBHOÖ BbICOTbl B 3aBHCHMOCTH
S

OT BejIHHHHbl ~  ÄJIH ÄB H raTejiH , HMeKHliero T e  5Ke pa3MepbI,

hto h 'b npe.TbiÄymeM npHMepe. BejiHHHHa y y  cymecTByiomHx 
KapßiopaTopHbix aBHraTe^eö HaxOÄHTCH b mpeaejiax 0,5— 0,7 ÄJin 
ÄH3ejiefl 0,65— 0,9. npHMeM 3HaneHHe y  =  0,554 (nopmeHb ÄBHra­

TejiH aBTOMOÖHjiH «B o a ra » ) .  Kan bhäho H3 Taßji. 2, BejiHHHHa —

npn 3HaneHHHx
S _

D
ß o jib iiiH X  0,775, M eH bm e c p e ^ H e ro  onTH-

MajibHoro 3HaHeHHH, nosTOMy npn onpeÄeJieHHH KOHCTpyKTHBHOH 

BbicoTbi ÄBHraTeaa ä Jih  3HaneHHH —  , ßojibiuHx 0,775, npiHHH- 

1
MaeM ~r— 

k
1

CTaBJiHH b Bbipa*eHHe (6 ) 3HaHeHHH “  =  3,8 h Y =  0,554, no-

JiyHHM

s _

D

nocTOHHHoß h paBHoft 3,8  (cpeÄHee 3HaHeHHe). ITo ä - 

_1_

X

(5)
h

~D
—  )2 ,4  +  0 ,554 .

n p H  O n pen ejie ilH H  KOHCTpyKTHBHOH BbICOTbl ÄB H raTejiH  ÄJIH 3Ha-
5  1

HeHHH —  , MeHbinnx 0,775, BejiHHHHbi —  ßepeM H3 Taßji. 2. 
D  k

Pe3yjibTaTbi npoH3Be/ieHHbix pacneTOB cboähm b Taßji. 3.

T a ö i i H H a  3

s

D

h

D

S

D

h

D

1,2 3,434 0,715 2,294
1,1 3,194 0,7 2,274
1 2,954 0,6 2,124
0,9 2,714 0,5 1,974
0,8 2,474 0,4 1,824
0,775 2,414

ÜO ÄaHHbIM T a ß ji. 3 nOCTpOeH rpa<f>HK H3MeHeHHH KOHCTpyKTHB-
S

HOH BbICOTbl ÄBHraTejlfl B 33BHCHM0CTH OT ~  (PHC. 4 ). H3

paccMOTpeHHH SToro rpadiHKa cjienyeT , hto  ßo^bm oft Bbinrpum  b

S
KOHCTpyKTlHBHOH BbICOTe ÄB'HTaTejlH 3a CHeT yMeHbmeHHH —

P hc. 4. H3MeHeHHe KOHCTpyKTHBHOH
BbICOTbl ÄBH raTejIH  B 3aBHCHMOCTH

s
° T - .

M oxeT ßbiTb nojiyneH äo  3HaneHH5i —  , paBHoro 0,775. n pn

M eH bm nx 3HaHeHHnx
S _

D
yMeHbmeHHe KOHCTpyKTHBHOH BbICOTbl

npoHCxoÄHT He TaK ßbicTpo. O ä h 3ko b 3tom  cjiynae nojiyHaeTCH 
Äpyran Bbirofla: kohctpykth bhah sbicoTa ÄBHraTejiH yMeHbmaeTCH,

HecMOTpH Ha yßejiHHeHHe ~  , h to  c n o c p ß c T B y e T  y.MeHbmeHHio 
k

ßoKOBoro ÄBBjieHHH nopuiHH h chji HHepuHH BToporo nopHÄKa.
H e o ß x o A H M o  HMeTb b BH ^y, h to  Bce n ojiyn eH H b ie  ÄaH H bie c n p a -  

BeAJiHBbi T o jib K o  s,Jia ÄaiH H oro KO H KpeTH oro c jiy n a H : ß=0,63 ;
a t =  0,28; 6 =  0,086; K  =  2 m m ; y  =  0,554. ü p n  n p y rH x  3H ane-
HHHX 3THX BejIHHHH p e3 y jIb T aT b I BbIHHCJieHHH ßyOiyT HeCKOJIbKO OT- 
jiHHaTbCH. O flH aK O  n ojiyn eH H b ie  p e 3 y jib T a T u  a a io T  n ocraT O H H o  n p a -

BHJIbHyiO OpHeHTHpOBKy B B b lß op e  COOTHOmeHHH M e X Ä y  » Y H

h
—ß ,  TaK K3K BejIHHHHbl ß, « i ,  6, A  M Y MajIO OTJIBHaiOTCH y  P33JIHH-
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h  s
hhx ÄB.HraTejiefi, a bjiiHHihhg BeAHHiHHbi D  Ha 3HaneHHe X «  ~  TaKHM oopa30M, BeAHHHHbl napaMeTpoB —  h i  y  KopoTKO- 

'OHeHb iHe3 HaHMTeJibHoe. OnpefleAeaae coothoui6hhh MeiKÄy X, xoähhx ÄBHraTeÄefi äoa jkhh ßbiTb b33hmho yBH3aHbi. Elpn yMeiib-

—  h  —  npu ÄpyrHX 3aj;aHHbix BeAHHHHax m o ik c t  öbiTb jierKO m £HHH ^  HeH3öe>KHo yßejiHHeHHe ^ . 3 to  mojkgt ßjiaro-

npHHTHO CKa3bIBaTbCH Ha H3HOCOCTOHKOCTH nopuiHH H HBAHeTCH
npoH3Be,a,eHo no npHBeAeHHbiM i(})opMyjiaM. oahoü H3 noAOJKHTeAbHbix ocoßeHHocreft t 3khx ÄBHraTeÄefi.

S 1

H c c j i e A O B a H H e  h 3 h o c o b  h  Ä e c j j o p M a i j H H  A e T a j i e ö  A B H r a T e j i e ß

ä B T O M O Ö H j i a  « B o j i r a »

K aHff. TexH. Hayn f l .  H. flO H C K O H 

H H H A T

TT  B T i r A T E J l I T  3 b t o m o 6 h jih  « B o j i r a »  n o c ry n a iO T  b  KanH TaAb- 
h h h  peMOHT n o c j ie  n p o ß e r a  8 0 — 150 t m c . k m * .  Ä H a jiH 3  Kpn- 

b o ö  p a cn p eÄ e jieH H H  n p o ö e r o B  Ä B H raT eÄ e fi ä o  K an H TaÄ b H oro  p e - 
MOHTa (p n c . 1) nQ Ka3biBaeT, h t o  o k o a o  5 %  Ä B H raT eÄ e fi nocTynH ÄO  
b  peM OHT n o c A e  n p o ß e r a  b  80— 100 Tbic. k m . y  s t h x  Ä B H raTe- 
.neft b  o c h o b h o m  pa3 p y in aA H C b  o ä h h  h a h  HecKOAbKo n op iu n e ft. 
B  u a c T o a m e e  BpeM a 3aBOAJKCKHft 3 3 b o ä , B b inycK a iou iH fi ÄB H raT e- 
ä h  aBTOMOÖHÄa « B o A r a » ,  ycH AH A  ÄH H iue nopuiH H  h n oaTO M y no- 
ÄOÖHblH Ä etjieK T  OTCyTCTByeT.

CorÄacHo noAyHeHHoft 33bhchmocth äah hobopo ÄßHraTeÄa 
« B o A r a »  3a cpeAH H ft n p o ß e r  ä o  K an H T aÄ b H oro  peM OHTa npHHH- 
MaeTCH 130 TbIC. KM. HeOÖXOÄHMO HMeTb ß  BHÄy, HTO 3aBHCHMOCTb, 
npHBeÄöH 'Haa Ha pn c . 1, othochtch  k Ä B uraTeAH M , b K O Topbix  H3- 
3a oTcyrcTB H H  3 an acH b ix  u a cT e ft  o  n p o u e c c e  SK cn AyaTa iiH H  n e 3a- 
MeHaÄHCb n opu iH eB b ie  KOAbna h TO H KocTeiiH bie BKÄaÄbin iH . K a k 
n oK aaaÄ H  nccÄeÄO B aH H a, n o c Ä e  3aM eiib i sthx  Ä ßTaA eft öoAbu iH H - 
ctbo Ä B H raT eÄ e fi mojkho ßbiAO H cnoA b30B aTb  ääh Ä aAbH eftu ieft 
sKcnÄyaTapHH.

H 3 h o c bi h f l e i j i o p M a i i H H  n e x a j i e i i  ui a t  y h h o-k p h- 
BOI HHnHOr O M e X 3 H H 3 M a .  BäOKH UHäHHäPOB ÄBHrareAeft 
aBTOMOÖHÄH « B o Ä r a »  nocÄe otähbkh, homhmo 3aKaÄKH, nOÄßepra- 
lOTca CTapeHHio npn TeMnepaType 175° b TeneHne 12 nac.

H ccÄeÄO B aH H H  noK a3aA H , h to ,  h b cm o tp h  Ha n cK yccTB eH H oe CTa- 
peH n e, y  iö a o k o b  u h a h h a p o b  Ä 'BH 'raTeAeft, n o c T yn a io iu H x  b K anH ­

TaAbHbift peMOHT, 3H3HHTeÄb- 
h o  n a p yu ieH a  reoM eT p H a  h co -  
OCHOCTb FHe3Ä BKÄaÄblU ieH  KO- 
peHHbix noÄUiHnHHKOB. B pe- 
3 yÄ b T aT e  Äe4>opM auHH re o -  
M eT pna  npHMepHO 7 0 %  THe3Ä 
B K Ä aA b im eö  K opeH H bix  n oÄ - 
UIHnHHKOB He COOTBeTCTByeT
Ty. H e  A y n m e  o6 c toh t acao
H C COOCHOCTblO THe3A BKA3- 
Äbiu ieft K opeH H bix  noÄinHnHH- 

S0 100 120 PtO_rnbic.KM K0B TaK, T y  ropbK O B.CKoro

35 110 130 150 aBT03aB0Ä2 COOTBeTCTByiOT
flpoöee TOÄbKo 1 0 %  ö a o k o b  u h a h h ä -

P ob  Ä B H raT eÄ en , n o c T y n a io -  

Ph c. 1. P a c n p e A e Ä e H H e  BeAHHHH ui HX B KanHTaÄbHbift peMOHT.
npoöeroB Ä B H raT eÄ e ft «B oA ra» B b in oÄ H eH H oe HCCAeÄOBaHHe 

ä o  K a n H T a Ä b H oro  peM OHTa. He no3B O ÄaeT on p eA eA H T b
3 3 KOfH OM e p  HO CTb M3iHOCa K'O- 

peHHblX U ieeK  H B K A aA b im eil B 3aBHCHMOCTH OT BeAHHHHbl H eco o c - 
HOCTH THe3Ä BKÄaÄblU ieH  KOpeHHblX nOÄIUHnHHKOB. O ä HHKO p e - 
3yÄb TaTb i Ä aH H bix  HccÄeÄOBaHHH noK a3b iB a ioT , h t o  Ä on yc T H M a a  
BeAHHHHa MeCOOOHOCTiH rH 63Ä  'BKÄaÄblUieH K opeH H bix  HOÄUIlHnHiHKOB 
ä a h  ÄBH raTeAH  aBTOMOÖHAH i «B o A r a »  m o ik c t  ßbiTb yBeAHHeHa c 
0 ,0 25  ä o  0 ,0 5  m m . H p u  s t o m  TeM n H3Hoca K opeH H bix  iu eeK  h b k a b - 
Ä b iu ie ii npaKTHHeCKH u e B 0 3 p acT aeT .

B pe3yAbTaTe yBeAHHeHHU ÄOnyCTHMOft BeAHHHHbl HeC'OOCHOCTH 
KOAHH0CTBO ÖAOKOB UHÄHHÄpOB, TOÄHblX nO COOCHOCTH, B03p3CTeT
c 10 äo 5 5 % . 3iHaHHTeAbHoe napyiueHHe coochocth h reoMeTpHH
THe3Ä BKÄaÄblUieH B'03MOJKHO npOHCXOÄ'HT OT TOTO, HTO pejKHM 
CTapeHHH He HBAaercH onTHMaAbHbiM h He o6ecneHHBaeT noAHoro 
CHHTHH BHyTpeHHHx HanpHJKeHHH, B03lHHKaiOIHHX B OTAHBKe 6äO- 
Ka. H e  HCKAKJHeHo TaKJKe, h to  reoMeTpua rHe3Ä BKAaÄbiiueH Ha- 
pyuiaeTca b pesyAbTaTe ÄAHTeAbHoro h CAOjKHoro ÄeftcTBHa ua

* HccjienoBajmcb 75 ABHraTejiefl, nocTynHBUiHX b KanHTajibHbiii pe­
MOHT H3 pa3JIHHHbIX TaKCOMOTOpHblX napKOB MocKBbl.

KopeHHbie noÄUiHnHHKH ueAoro KOMnAeKca cha ( chah  ÄaBAeHHa 
rasoB, HHepuHH, 3aTauiKH 6oatob KpbiiueK noÄiuunHHKOB h t . n.). 
4To6bi peuiHTb, KaKue 4>aKTopbi 0Ka3biBai0T HaHÖOAbiuee BAHamie 
Ha HCKajKeHue reoMeTpHH :h coochocth rHe3A BKAaÄbiiueH KopeH­
Hbix nOÄIUHnHHKOB, HeOÖXOÄHMO BbinOÄHHTb pHÄ CaMOCTOHTeAb- 
HblX HCCAeÄOBaHHH.

TaKHM o6pa30M, HCCAeAOBaHHa noKa3aAH, h to  b npouecce Ka­
nHTaÄbHoro peMOHTa ÄBHraTeÄefi «B o A ra » h0o6xoähmo BoccTa- 
HaBAHBaTb pa3Mep h reoMeTpHio y  70% rae3Ä BKAaÄbiiueft KopeH­
Hbix nOÄUIHnHHKOB.

IJ,HAHHÄpbI ÄBHraTeAH aBTOMOÖHAa «B oAra» BbinOAHeHbl B BH- 
Äe CMeHHbix «M OKpbix» rHAb3. öosTOMy o t  pa3Mepa h reoMeTpHH 
HHJKHero nocaÄOHHoro rHe3Äa h o ä  rHAb3y bo mhotom 33bhckt 
repMerHHHocTb conpajKeHHH rHAb3a —  öaok. HccÄeÄOBaHHH no-

0.00 Ofii 0,1 Z 0.16

P hc. 2. PacnpeAeAeHHe BeAHHHH H3Hoca, oßaAbHocTH 
h KOHycHocTH UHAHHÄpoB ÄBHraTeÄefi «B o A ra »:

1 — H3HOCJ 2 — OBaJIbHOCTb; 3 — KOHyCHOCTb.

Ka3btBaiOT, HTO 84% nOCaÄOHHblX me3Ä COXpaHHIOT HOMHHaAbHblfi 
paaMep.

H a pnc. 2 npHBeÄCHbi KpnBbie, xapaKTepH3yioiu,He ,H3Hoc h reo- 
MeTpHIO THÄb3, a TaKJKe BeAHHHHy 3a3'Opa B COnpaJK'eHHH I’HAb3a—  
nopuieHb ÄBHraTeÄefi, nocTynaiomHx b KanHTaAbHbift peMOHT..

A«aAH3 KpiKBofi, npeÄCTaBAeH'Hoft Ha pnc. 2, uoKaBMOaeT, hto 
okoao 70% rHAb3 H3HauiHBaiOTCH no AuaMeTpy OT 0,03 ÄO 
0,12 mm. B cpeÄHeM s to  cocTaBAaeT 0,5 mk « a  1000 km npoöera. 

H ah ÄBHraTeÄefi aBTOM'OÖHAefi M-20 «  TA3-51, »MeiomHx, TaK
JK6 KaK H ÄBHraTCAb aBTOMOÖHAH «B o A ra », KOpOTKyiO BCT3BHyiO 
rnAb3y H3 aycTeHHTHoro nyryHa, H3Hoc rHAb3 'Ha 1000 k m  upoöe- 
ra cocTaBAaeT 3— 3,5 m k .

CorAaCHO KpUBblM (pnc. 2 ), OBaAbHOCTb H KOHyCHOCTb 80% 
rHAb3 He npeBbiiuaeT cooTBeTCTBeHHO 0,06 h 0,12 m m , a y  ÄBHra- 
TeAeft aBTOMoßHAeft M -20 h TA3-51, nocTynaioinHx b KanHTaAb­
Hbift peMOHT, OBaAbHOCTb H KOHyCHOCTb UHAHHÄPOB COOTBeTCTBell-

■HO n p eB b iiu a eT  0,08 h 0,02 mm.
KpHBaa, npHBeÄeHHaa Ha pnc. 3, noKa3biBaeT, hto b KanHTaAb­

Hbift peMOHT nocTynaiOT ÄBHraTeAH aBTOMOÖHAa «B o A ra »  c 3a30- 
paMH b conpajKeHHH ruAbsa— nopuieHb o t  0,06 äo  0,35 mm. 3a3op 
b conpajKeHHH uhahhäP— nopuieHb ÄBHraTeÄefi aBTOMoÖHAeft M-20 
h TA3-51, nocTynaiomHx b KanHTaAbHbift peMOHT, b cpeuiieM 
cocTaBAaeT 0,35— 0,40 mm. Ecah äah ÄBHrareAa aBTOMoönAa 
«B o A ra » npHHaTb 3a npeÄeAbHyio BeAHHHuy 3aaop b conpajKeHHH 
rHAb3a— nopuieHb He 0,35— 0,40 mm, a TOAbKO 0,25 mm, to  h b
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4, 1962 r. ABTOMOÖHJIbHaa npOMbllUJlCHHOCTb 5

stom  ca yn a e  OKajKeTCH, h to  b HacTOHmee BpeMH ok o jio  70% abh- 
raTejie fl no oonpaiKeHHio nw ib3a— nopuieub n ocTyn aer b pe\ioHT 
npe>KaeBpeMeHHO. FIpHHHTblft ÄAH THJIb3 peMOHTHblft HHTepBajl B 
0,5 mm  aasce  npu H3H0ce h HCKaiKeHHH reoM eTpuii a o  0,25 mm  
BKjuouHTejibHO no3BOJiHT pacTaniHBaTb rHjib3bi, He nepexoAH  uepe3 
peMOHTHbie pa3Mepbi.

y  ABHraTejieft aBTOMOÖHAeft «B oara», nocTynaiom H x b Kann- 
TajibHbift peMOHT, BejiHHHHa nporußa KoaeHnaTbix BaaoB no cpeA- 
Heft KopeHHOH uieitKe He npeBbimaeT 0,05 m m , a a a h  80% KoaeH-
uaTbix BajioB n p o ra ö  He npeBbim aeT aasce  0,025 m m .

IUaTyH'Hbie h KopeHHbie meÖKH KoaeHnaTbix BaaoB ABHraTeaeft 
«B o a r a » ,  OTJiHTbix H3 MarHHeBoro nyryH a, no oKpyjKHoCTH H3Ha ■ 
mußaioTCH Ha saaHnc, a no AanHe —  iHa KOHyc1. HaHÖoabm uä H3- 
hoc maTyHHbix h KopeHHbix m eeK 'npoHcxoAHT b h a ock octh , na- 

pa ju iejibH oö, a HaHMeHbiirnft —  b nao- 
ck octh , nepneHAHKyjiHpHOH kphboihh- 
naM Baaa. HepaBHOMepHOCTb H 3«oca 
KaK maTyHHbix, TaK h KopeHHbix m eeK 
OAHoro h To ro  * e  Baaa cocTaBJineT
0,02— 0,03 m m  h b peaKHx CAynanx a o -
CTHraeT 0,05 m m . UpHneM TaKoro noao- 
>KeHHH, KorAa o a « a  H3 maTyHHbix hah 
KopeHHbix m eeK nocTOHHHO H3Hamn- 
BaeTCH öoab in e a p y ru x  y  KoaeHnaTbix 
BaaoB ASHraTeAeft « B o a r a »  He «a ö a io -  
AaeTCH.

X apaK Tep  H3HOCa maTyHHbix h k o -
peim bix meeK KoaeHHaToro Baaa, o ta h -  
Toro  H3 M araneBoro nyryH a, t o t  x e ,  
h to  h y  KoaeHHaToro Baaa, H3roTOBaeH- 
Horo H3 CTaan 45. BeAHHHHa H3noca h 
HCKasieHHe reoM erpHu meeK y  KoaeHna- 
t h x  BaaoB, o t a h t h x  H3 cneunaAbHoro 
H y ry «a , 3H aH «Teab «o  MeHbme, neM y
KoaeHnaTbix BaaoB, H3r0T0BaeHHbix «3  
c raaH  45.

LIIaTyHHbie meÖKH KoaeHHaToro Baaa ÄBHraTean aBTOMoÖHAH 
«B o a r a »  noabie. ü osTO M y M acao H3 KopeHHbix noAmunuHKOB CHa- 
naaa  n oc ryn aeT  b MacanHbie noaocTH maTyHHbix meeK, a 3a ieM
y?Ke b maTyHHbie noAuiHnHHKH. n p u  paöoT e ABHraTean MexaHH-
HecKHe nacTHubi, 3acopa iom H e M acao, h o a  aeftcrBueM neHTpoöeJK- 
Hbix ch a  o c ea a io T  Ha BHyTpeHHeft noBepxHOCTH maTyHHbix meeK h 
b maTyHHbie noAmHnHHKH nonaAaeT TOAbKO nacTb 3arp?i3HeHHft. 
riosTOM y maTyHHbie noAmHnHHKH CMa3biBaiOTCH öoa ee  h h c th m  Ma-

n
%

t 0

to

0

P hc. 4- PacnpeAeaeHne BeaHHHH h shocob ,
OBanbHOCTH h KOHycHocTH maTyHHbix m e­

eK KoaeHnaTbix BaaoB ABHraTeaeft 
«B oara»:

1 —  H3HOC: 2 — OBaJlbHOCTb; 3 —  KOHyCHOCTb.

CAOM, HeM KopeHHbie. OneBHÄHO, 9THM H OÖlHCHHeTCH TO, hto  ima- 
TyHHbie ineftKii b HanaabHbift n epnoa  sKcnayaTanHH ABHraTeaeft 
H3Hama,Bai0TCH MeHbme KopeHHbix. B AaAbHeftmeM, K oraa  M acaa- 
Hbie noaocTH 3anoaHsnoTCH pa3AHHiibiMH OTAOJKeHHsiMH, b  m aTyH­
Hbie noAmHnHHKH nocTynaeT  M acao c  t o ö  * e  3arpn3HeHHOCTbio, 
hto  h b KopeHHbie, h TeMn H3Hoca maTyHHbix meeK HanHHaeT npe- 
BbimaTb Tenn  H3Hoca KopeHHbix meeK. Bbm aioT caynaH, hto  b 
nponecce SKcnayaTauHH ABHraTeaa MacanHbie noaocTH maTyHHbix 
meeK nacToabKO 3anoaHsnoTcn TBepAbiMH OTAOJKeHHHMH, hto  Mac-

. ' f le f l c T B H T e a b H a »  <J>opMa c e n e H H a  H 3 H ou ieH H U x  m e e K  t o . t b k o  n o a o Ö H a  
a j i j iH i ic y  h  K O H ycy .

0.10 0.20 0.30
3a3op

Pnc. 3. PacnpeAeaeH.He 
BeAHHHHbi 3a3opa b co- 
npHJKeHHH n o p m e H b —  

rnab3a ABHraTeaeft 
«B o a r a » .

a o  noHTH He n p o x o a H T  k  m aTyHHbiM  n oA rn n n fln K aM , h  n ocaeA H H e 
pacnaaBAHiOTCH. B caeAC TB H e 3To iro  n p n  peM OHTe A B H raT eaH  c o -  
BepmeHHO H eoöxoA H M o  Bbm epTbm aTb n p oö K n  M acaH H bix  n o a o c T e fl 
m aTyH H b ix  m eeK  h T m aT ea b H o  o n n m aT b  bcho M a ca a H y io  iwarHCT- 
p a a b  K oa eH H a T oro  B a a a  o t  pa3AHHHbix T B epA b ix  OTao>KeHHft. .

Ha pnc. 4 h 5 npHBeAeHbi KpHBbie, xapaKTepH3yiom He h sh oc , 
OBaabHOCTb H KOHyCHOCTb maTyHHbix H KopeHHbix meeK KOACHHa- 
t h x  BaaoB ABHraTeaeft, nocTynaiom .Hx b KannTaabHbift peMOHT. 
H3Hoc, OBaabHOCTb h KOHyCHOCTb He npeßbimaiOT 0,07 mm, a a a h  
ä a h  90%  maTyHHbix h KopeHHbix m e e «  h 3 h oc  h HCKanceHHe reo - 
MeTpHH cooTBeTCTBeHHo He npeßbimaiOT 0,04 h 0,03 mm.

E c a h  HMeTb b BHAy, h to  cpeaH H Ü  n p o ö e r  a o  K a n n T a a b H o ro  pe- 
MOHTa HOBbix A ß H ra T ea e ft  aBTOM oÖHaeft « B o a r a »  co cT a B a n eT  
130 TbIC. KM , TO H3H0C, OBaabHOCTb H KOHyCHOCTb m aTyH H b ix  H KO- 
peHHbix m eeK  Ha 1000 km  n p o ö e r a  ä a h  s t h x  A B H raT eae ft He n p e ­
B b im aeT  0,5 m k. Tanaa >BbicoKaa H 3 H ococT o fiK ocT b  m eeK  y  K oaeH - 
n aT b ix  BaaoB , H 3roTO BaeH H bix H3 CTaan , He H a ö a to a a a a c b .

K a n  m aTyH H bie, t s k  h  K opeH H bie BK aaAb im H  A B H raT ean  aBTo- 
m o ÖiHa h  « B o a r a »  n o  O KpyjKH ocTH  H3HamHBaiOTCH HepaBHOM epHo. 
M aKCH M aabH bift h 3h o c  B K aaA b im eft H aöaiO AaeTC H  b  h x  cp eA H e ii 
nacTH , a HauM eHbrnnft — • y  CTbiKOBoft noBepxHOCTH. H a n ö o a b m e M y  
H 3H ocy noA B epra ioTC H  BK aaAbim H , ycTaH O BaeH H bie b  m aT yH , a 
HaHMeHbimeMy —  ® K aaA b im n , ycTaH O B aeH H bie b  w pb im K y rn aTyH a. 
y  KopeH H bix  B K aaA b im eft H aH Ö oah m eM y H 3H ocy n oA B epra ioTC H

P hc. 5. PacnpeA eaeH ne BeanuHH H3H0ca OBaab- 
h o c th  h KOHycHocTH KopeHHbix meeK KOaeH- 

naTbix ßaaoB  ABHraTeaeft «B o a r a » :
1 —  H3HOC; 2 —  OBaJlbHOCTb; 3 —  KOHyCHOCTb.

ycTa'HaBJieHHbie b KpbiuiKy KopeHHbix .noAuiHnHHKOB, a 
HaHweHbmeMy —  BKaaAbimH, ycTaHOBaeHHbie b rae3A e öaoK a u,h-
AHHAPOB.

H 3 H3ao>KeHHoro b h a h o , h to  xapaKTep H3Hoca BKaaAbimeft ä b h -  
raTean  aBTOMOÖHaa « B o a r a »  aHaaorHneH H3Hocy, HaöaiOAaeMOMy 
y  öbiCTpoxoAHbix aBTOMoÖHabHbix ABHraTeaeft.

HccaeAOBaHHH noKaabiBaioT, h to  HaHÖoabmnft cyMMapHbift H3- 
h o c  BKaaAbimeft « e  npeBbimaeT 0,11 mm, t .  e. cocTaBaneT 0,80 m k  
a a  1000 km  n p oöera .

E cah  cpaBHHTb h3hoc BKaaAbimeft c h3hocom m eeK KoaeHua- 
T o ro  Baaa, t o  0Ka3biBaeTCH, h to  y  ABHraTeaeft, nocTynaioiii.Hx b 
KanHTaabHbift peMOHT, H3H0Cbi k h k  maTyHHbix, TaK h KopeHHbix 
m eeK npHMepHO b 1,5 pa3a MeHbme H3Hoca BKaaAbimeft. B  abh- 
raTeanx, KoaeHnaTbie Baabi KOTopux iHsroTOBaeHbi H3 CTaah, H3- 
h och  meeK npeBbimaiOT h3hoc BKaaAbimeft b cpeAHeM b 3 pa3a. 
PIosTOMy aah  ABHraTeaa aBTOMOÖHaa «B o a r a »  Kos<j)c[>Hii.HeHT e ,  
xapaKTepH3yiomHft OTHomeHiie H3Hoca m eeK KoaeHHaToro Baaa, k 
H3Hocy BKaaAbimeft, b cpeaHeM paßeH 0,6, a a a a  ABHraTeaeft aB­
TOMoÖHaeft « n o ö e a a »  h rÄ3-51 e = 3 ,0 .

HccaeaoBaH H e noKa3biBaeT, h to  b KanHTaabHbift peMOHT nocTy- 
naioT ABHraTeaH, y  KOTopbix 3a3opbi b maTyHHbix h KopeHHbix 
nOÄiiiHnHHKax cooTBeTCTBeHHo me npeßbimaiOT 0,18 h 0,20 mm,

Ecah HMeTb o  BHAy, h to  a a h  maTyHHbix noaniHnHHKOB npe- 
AeabHaa BeaHHHHa 3a3opa 0,163 mm, t o  OKa3biBaeTca, h to  y  90%  
ABHraTeaeft, nocTynaiom H x b peMOHT, 3a3opu  b maTyHHbix noa- 
mHHHHKax MeHbme npeaeabHoft BeAHHHHbi.

CaeaoBaTeAbHo, b n acToam ee BpeMa o k o a o  90%  ABiiraTeAeii 
nocTynaiOT b KanHTaAbHbift peMOHT c  maTyHHbiMH h KopeHHbiMii 
noAuiHnHHKaMH, HMeiomHM.H H eaon p oöer MHHHMyM 30 Tbic. km .

ycTaHOBaeHo, h to  ö o a e e  neM y  80%  m eeK KOAeHHaTbix BaaoB 
saannTHHHOCTb h KOHyCHOCTb ne npeßbimaiOT 0,03 mm. T a K o e  hc- 
KajKeHne reoMeTpHH aonycK aeT  3aM eny BKaaAbimeft öe3 m am jio- 
BaHHa m eeK.
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ÖÖbIHHO Cp OK CAyjKÖbl ÄB H raTejiH  JIHMHTHpyeTCH paÖOTOH ÄByX 
coirpaHceHHH, a  «M e H H o : u h a h h ä P — n op m eH b  h in e ftK a— BKÄaÄbim . 
H cc jieÄ 'O B aH n e h o t o c o b  a e r a a e f t  m aT yH H o-K pH B om H n H oro  M exa - 
HH3Ma n ok a 3 b iB a eT , h t o  n o  caM biM  o tb e T c tb c h  h bi m oonpajKeH H H M  
ÄBH raTeÄH  rH Ä b3 a— n op m eH b  h in e ftK a— BK ÄaÄb im  o k o a o  70— 8 0 %  
T B n ra T e Ä e ö  n o c T y n a e T  b K anH TaabH biä  peMOHT npexcaeB peM eH H o. 
3 t o  n p oH c xo Ä H T  noTO M y, h to  b H a cT o n m ee  BpeMH aBTOMOÖHAbHan 
n p oM b im n eH H ocTb  He n o c ra B Ä n e T  aBTOMOÖHAbHOMy T p a H c n o p T y  b 
HeOÖXOÄHMOM KOÄHHeCTBe H 'aCCOpTHMCHTe TaK H e Ä eTaÄ H , KaK 
n op m H eß b ie  K o a b u a  h TOHKOCTeHHbie BK ÄaÄb im n  noÄmHnHHKOB. 
B p e3 yÄ b T a T e , K o ra a  B03HHKaeT H eoöxoaH M O C Tb b sa M e n e  n om u - 
HÖBblX KO Äen H T0HK0CT6HHHX BK aaAb lU ieft, ÄBH raTeÄH  'HanpaBÄH- 
HDT B KanHTaÄbHbift peMOHT. n p H  STOM COCTOHHHe THÄb3 UHAHHÄ" 
poB  h rneeK  K oa eH n a T b ix  B aaoB  s t,h x  Ä B H raT ea e ft  B n oaH e no,3BO- 
Ä aeT  npoH 3BecTH  3 aM eH y n op u m eB b ix  K o a e u  h TOHicocTeHHbix B K aa- 
Äbim eH  6e3 ipacTauHßaHHH rHÄb3 H uiAHtfiOBaHHH rneeK.

HccÄeÄOBaHHH ÄBHraTeaeft, nocTynHBm nx b KanHTaÄbHbift p e ­
MOHT, noKa3aÄH, h t o  h sh o c , OBaabHocTb h KOHycHOCTb rneeK, a 
TaKiKe n p o ra ö  KoaeHnaTbix BaaoB, o t ä h t h x  H3 M anm eB oro nyry - 
Ha, 3HanHTeÄbHo MeHbme, neM y  KOÄeHnaTbix b 3 ä o b , H3roTOBaeH- 
Hbix H3 CT3ÄH 45. CaeÄO'BaTeAbHO, peMOHTHblH HHTepB3Ä ÄÄH Uie- 
eK KOÄeHnaTbix BaaoB, o t ä h t h x  H3 nyryH a, ä o ä jk c h  öbiTb MeHbme, 
neM ä ä h  K O ÄeH naTbix  b 3 ä o b ,  'H3roTOBÄeiiHbix H3 C Taan  45. M e x a y
TeM, ropbKOBCKHH aBTOMOÖHAbHblft 38B0Ä ÄÄH meeK KOAeHHaTOrO 
Baaa ÄBHraTeÄH «B oa ra » ycTaHOBHÄ peMo«THbift HHTepBaÄ TaKofi 
* e ,  K3K H ä ä h  CTaÄbHbix KOÄeHnaTbix b 3 ä o b .

H ccÄeÄO B aH H H  h  Bb inoaH eH H bift p a cn eT  noK a3aÄ H , h t o  o u t h - 
M aÄbH an  BeÄHHHHa peM O H TH oro H H TepBaÄa ä ä h  m aTyH H b ix  h  k o - 
peH H bix m e e x  K O Ä eH n aToro  B a a a  ö y a e T  He 0,5 m m , m k  s t o  y c r a -  

HOBHAH n a  PophKOBCKOM aBTOMOÖHÄbHOM 3aBOÄe, a  0 ,25 MM Ä ä h  
m aTyH H b ix  m e eK  ih 0 ,30  m m  ä ä h  K op e iiH b ix  m eeK .

C oraa cH o  pacn eTy npn yßeÄHneHHH 3 a 3 0 p a  b maTyHHbix noa- 
mnnHHKax ä o  npeaeabHoft BeÄHHHHbi, t . e. ä o  0,163 m m , H3H0C m e­
eK cocTaBÄHeT 0 ,0 5  m m . HecMOTpH Ha s t o , b TaKHe m a T y m ib ie  
noÄmnnHiHKH CTaBHTb sK cnÄ yaTanH O H H bie  BK ÄaÄb im n  0 ,05  m m

IieÄb3H , T a K  K3K BCÄeÄCTBHe SÄÄHnTHHHOCTH m eeK , ÄO CTH rarom eft 
0 ,03  m m , MacÄHHbift 3 a 3 op  b  n oÄ m n n H H K ax  ö y a e x  TaK  M an, h to  
3TO MOHteT BbI3B3Tb paC nÄaB ÄeH H e nOCÄeaHHX.

C AeÄOB aTeAbHO, sKcnayaTauHOHHbie BKÄaÄbimn pa3MepoM 
0 ,05 m m  HenpHroAHbi, h h x  BunycK CÄeÄyeT HeMeÄAeHHo npeKpa- 
THTb.

YB eÄ H neH H e 3 a 3 o p a  b  n oa rn n n H iiK a x  K o a e H n a T o ro  B a a a  Ä B H raT e­
ÄH aBTOMOÖHÄH « B o a r a »  n p o H c x o a n x  b  o c h o b h o m  -3a cneT H3Hoca 
B K Ä aÄ b im eö , a He m eeK , m k  y  Ä B H raT eae ft aBTOMOÖHaeft T A 3 -5 1  
h M -2 0  c  KOAeHnaTbiMH B aa a M ii, H3roT0BÄeHHbiMH H3 c t h ä h . B 

n p o n e c c e  S K cn ayaT au R H  BeaH-iHKy 3330pa  b noÄU iH nH H Kax K o a eu - 
n a T o ro  B a a a  ÄBH raTeÄH  3 b t o m o 6 h ä h  «B oa ra » m o jk h o  yM eubu iH Tb 
n yTeM  3aM eH bi H 3Hom eHHbix B K a a Ä b u ie ft  Ha HOBbie.

n o a T O M y  B b in y c M T b  BK ÄaÄb im n  s K c n a y a T a u iio iiH b ix  pa3M ep0B  
ä ä h  nOÄUIHnHHKOB K o a e H n a T o ro  B aaa  Ä B iira reÄ H  3 b t o m o 6 h ä h  

« B o a r a »  B o o ö iu e  H e iiea ec oo 6 p a 3 H O .

HccaeÄOBaHHH noKa3biBaioT, h to  KOHycHOCTb OTBepcTHft öoab- 
ih h x  roaoBOK anrnb y  35% maTyHOB HaxoaiiTCH b n p ea ea ax  a on y - 
CKa, a OBaabHocTb cooTBeTCTByeT TpeöoBaHHHM nepTe>Ka ToabKo 
y  11 % maTyHOB.

H aH öoabu m ft 3a3op Meucay uiaTyHHbiM ö o a to m , maTyHOM h 
KpbimKOH m aTyHa cocTaBÄHeT 0,03 m m . B caeacTBue s ro ro  npn 
cöopK e m aTyHa, c ueabio k o h tp o ä h  OTBepcTHH öoab inoft roaoBKH, 
KpbimKa M O *eT  b n p ea ea ax  yKa3aHHoro 3a3opa CMemaTbCH o th o -  
CHTeabHo m aTyHa. CMemeHHe KpbimKH oTHociiTeabHo uiJTyHa 
raaBHbiM oöpa30M  BanaeT Ha OBaatHOCTb OTBepcTHH öoabinoft ro- 
ä o b k h , a KOHycHOCTb e ro  npaKTHnecKH ocraexcH  H6H3MeHHoft. 
noaTO M y OBaabHocTb OTBepcTHH öOÄbmoft roaoBKH maTyHa, onpe- 
aeaneM aH  npn noM om u HHÄHKaTopHoro HyTpoMepa, MouceT öbiTb 
HecKoabKo öoa b m e AeftcTBHTeabHoft. B t o ö h  npoBepHTb npaBHAb- 
HOCTb 3Toro BbiBoua, npoaeabiBaAHCL cneuHaabHbie onuTbi, k o t o -  
pbie 3aKÄK)naÄHCb b caeayiom eM . LLlaTyH coonpaacn  c KpbiuiKoft, 
3aTeM b cooTBeTCTBHH c  T O C T o m  491 -55  b Ä B yx  non cax no TpeM 
HanpaBaeiiiiHM H3MepHÄiicb OTBepcTHH HrnKHeii to ä o b k h .

n o c a e  oöbinHoii cöopK ii m aTyHa e  ueabio npeuoxpaHeHHu CMe- 
iuem iH KpbimKii OTHociiTeabHo m aTyna b oTB epcm e ÖOÄbmoft ro- 
ä o b k ii  BcraBÄHaacb npoÖKa, pa3Mep KOTopoü Ha 0,01 m m  MeHbme 
HOMHHaabHoro pa3M epa OTBepcTHH ÖOÄbmoft roaoBKH. BaTeM ma- 
TyH coÖHpaacH. ü o c a e  cöopK ii n p oöxa  yuaanaacb , h oTB epcn ie  
ÖOÄbmoft roaoBKH noA B epraaocb  H3MepeHHio. n p u  cöopK e maTyH- 
Hbie öoÄTbi 3aTHrHBaaHCb ÄHHaMOMeTpHnecKHM KaionoM c oa'HHa- 
KOBbiM ycHÄueM 7 ,5  n e u .

H c c a e u o B a H H H  n o K a 3 a a H , h t o  b  p e 3 y a b T a T e  a e ijio p M a u H H  O T B ep ­
cTHH ÖOÄbmoft ro a o B K H  n p u H H M aioT  (})opM y, H an o M H H a io iu y io

OBaa. HaHMeHbrnuft p a iM ep  oßaaa  coB n aaaeT  c  ocb io  maTyHa, a 
HaHÖOÄbiuHft —  c naocKOCTbio pa3HeMa.

G onocraB aeH iie pe3yabTaTOB n3MepeHHn maTyHOB, coöpaHHbix 
oöbinHbiM onocoöoM  h c  noM om bio ueHTpHpyiomeft n p o fe n , noKa- 
3HBaeT, h to  b pe3yabTaTe npHMeHeHHH npoÖKH KOÄHuecTBO m aTy­
HOB, OBaabHocTb KOTopbix He npeBbim aeT uonycTHM yio BeannHHy, 
B03pacTaer c 12 ä o  25%, t .  e. npoueHT to ä h o c th  maTyHOB no 
OBaabHOCTH h pa3M epy OTBepcTHH noaynaeTCH HÄeHTHnHMM.

npHMeHeHHe ueHTpupyiom eft npoÖKH ä ä h  noBceaHeBHoro ko h ­
t p o ä h  maryHOB HeyaoöHO. n p n  pa3ÖpaKOBKe maryHOB b ycao- 
BHHX aBTOpeMOHTHOrO npOH3BOÄCTBa npoBepHTb OBaabHOCTb H KO- 
HyC'HOCTb OTBepcTHH ÖOAbUIOft POÄOBKH Her HeOÖX'OÄHMOCTH. JI,0- 
CTaTOnHO KOHTpoaupOBaTb pa3Mep OTBepcTHH TOÄbKO B naOCKO- 
cth  och m aTyna. H3MeHeHne sto to  pa3M epa ö o a e e  ao-nycTHMoft 
BeaHUHHbi OÄHOBpeMeHHo öya eT  yKa3bmaTb Ha HaanuHe OBaabHo- 
c t h , npeBbim aiom eft aonycTH M yio BeAHUHHy.

H  3 h o c h  a  e  t  a a  e ft r a 3 o p a c n p e a e j i H T e a b H o r o  
M e x a H H 3 M a .  OnopHbie iueftKH oa H oro  h t o t o  uce pacnpeaeau- 
TeabHoro Baaa H3HamHßaiOTCH aoBOAbHo paBHOMepuo; H3HOC 
onopHbix meeK pacnpeaeÄHTeabHbix b3äob  ÄBHraTeaeft, nocTyna- 
lom ux b KanHTaÄbHbift peMOHT, npaKTHnecKH He npeBbim aei 
0,08 m m , a OBaabHocTb 0,02 m m .

H 3h oc h OBaabHocTb BTyaoK pacnpeaeÄHTeabHbix BaaoB ä oc th - 
raiOT 0,07 m m .

HecMOTpH Ha t o ,  h to  onopHbie ineftKH pacnpeaeaH TeabH oro Ba- 
a a  HarpyiKeHbi 3HanHTeabHo MeHbme maTyHHbix, h3hocm hx 3a t o t  
»e e  n p oöer  aBTOMOÖHAH öoabm e m aTyHHux. Pa3AHHHan H3Hoco- 
CTOÖKocTb meeK KoaeHnaToro h pacnpeaeaH TeabH oro BaaoB npn- 
e o ä h t  k TO'My, nTo BeAHnHHa 3a3opoB b HOÄUiHnHHKax pacn pe- 
aeaHTeabHbix BaaoB M aao OTAHuaeTCH o t  BeaHnHHbi 3a3opoB b 
noamHUHUKax KoaeHnaTbix BaaoB ÄBHraTeaeft, nocryn a io iu H x b  Ka. 
HHTaabHblft peMOHT.

OnbiT noKa3bißaeT, u to  npn 3a3ope b noamHnHHKax pacn peae- 
a iiTeabH oro Baaa ö o a e e  0,15 m m  noBbimaeTCH myMHocTb paöoTbi 
pacnpeaeaH TeabH oro MexaHH3Ma. Ä ä h  HccaeÄyeM bix ÄBHraTeaeft 
3 to  oöcTOHTeAbCTBO HMeeT cymecTBeHHoe 3HaneHHe, TaK KaK y  iihx 
a a w e  npu HOMHHaab'Hbix 3a3opax b noamHnHHKax H aöaroaaeTca 
HecKoabKo noBumeHHan myMHOCTb p aöoT U  pacnpeaeaH TeabH oro 
MexaHH3Ma.

ZlaabHeftm ee noBbimeiiHe cpoKa ca ya iö b i aBHrareaH  MosceT äh- 
MHTHpoBaTbCH He H3HOCOM aeTaaeft maTyHHo-KpHBomHnHoro Me- 
xaHH3Ma, a hshocom noamHn'HHKOB pacnpeaeaH TeabH oro Baaa. no- 
3TOMy Heab3H ÄOnycKaTb npn KanHTaabHOM peMOHTe yßeAHueHH-i 
3a3opoB b  noamHnHHKax pacnpeaeaH TeabH oro Baaa öoa ee , neM 
s to  npeaycMOTpeHo KOHCTpyKuneft aaH H oro ÄBHraTeaH. BeannH- 
Ha H3Hoca ö o a e e  80% BnycKHbix h BbinycKHbix KyaanKOB Haxoanx- 
ch cooTBeTCTBeHHo b n p ea ea ax  0,15— 0,30 h 0,20— 0,30 m m . B o t -  
aeabHbix caynanx h3hoc m k  BnycKHbix, TaK h BbinycKHbix Kyaan- 
kob aocTHraeT 0,40— 0,45 m m .

■KyaanKH oaH oro  h t o t o  * e  pacnpeaeaiHTeabHoro Baaa H3HamH- 
BaioTCH nepaBHOMepHO. T a x , y  65% pacnpeaeÄHTeabHbix BaaoB He- 
paBHOMepuocTb H3Hoca KyaanKOB co craß aaeT  0,02— 0̂,10 m m  h y 
30% pacnpeaeÄHTeabHbix BaaoB 0,10— 0,35 mm. TaK aa  pa3AHnHaa 
H3H0C0CT0ÖK0CTb KyaanKOB o ä h o to  h t o t o  * e  pacn peaeaH Teab­
Horo aaaa  b ochobhom  m * e T  
oöiaciiHTbCH pa3AHnHoft TBepao- P
CTbio 3aKaaeHHoro ca oa  BepmHH %
KyaanKOB. 20

H ccaeuoBaHHa HanpaBaaiom ux 
BTyaoK h KaanaHOB ÄBHraTeaeft 
aBTOMOÖHaeft «B o a r a » ,  n o c iyn a - 
lOmHX B KanHTaÄbHbift peMOHT, 
noM 3biBaioT, h t o  HaHÖoabmiift 
H3HOC STHX ÄeTaAeft, TaK Hce K3K 
h y ÄBHraTeaeft a p y ru x  Moaeaeft, 
npOHC.XOÄHT B BepxHeft H HHHCIieft 0  
nacTHX conpaHieHHn. MaKCHMaab-
Hbift h3hoc 95% BbinycKHbix Kaa- Ph c. 6. Pacn peaeaeH H e H3HO- 
naHOB He npeBbimaeT 0,08 m m  h za HanpaBamomHX BTyaoK 
roabKo b  c ia eabH b ix  ca yn a ax  a c -  KaanaHOB ÄBHraTeaeft 
CTHraeT 0,10— 0,11 m m . H 3h oc «B oara»;
CTepiKHeft BnycKHbix KaanaHOB ne t — BbinycKHbix; 2 — BnycKHbix. 
npeBbimaeT 0,05 m m . TaK y io
ö o a b m y io  pa3H H u y b  H 3 iio ca x  CTepiKHeft B nycKH bix  h BbinycKH bix 
KaanaHOB, oneBHÄHo, ca ea y eT  oöHHCHHTb pa3aunHbiMH ycaoBiHaMH 
h x  p aöoT b i.

B peMOHT nocTynaeT a o  13% BnycKHbix KaanaHOB c h3Hocom, 
ne npeBbimaiomHM 0,01 m m .

BeaiimiHa H3iioca crepiKHeft BnycKHbix KaanauoB Ha 1000 k m  
npoöera aBTOMOÖHaa b cpeaHeM cocTaBAaeT 0,15 m k ,  a BbinycK­
Hbix 0,45 m k .

0,06 0,09 6 m m
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TTojiy ieH H bie AaHHbie noKa3biBaioT, hto npn pa3pa6oTKe TexHH- 
■uecKOH ÄOKyMeHTauHH » a  KanHTaAbHbift peMOHT ÄBHraTeAeft aß- 

tomoöimh «B o j i r a »  äah crepjKH eft KAanaHOB ueAecoo6pa3HO y e ra -  
ihobhtb jonycTH M b ie H3nocbi xoth 6bi b npeueAax 0,01 mm. B stom 
c j iy q a e  OTnaAaeT HeoßxoAHM ocTb BoccTaHaBAHBaTb AOBOAbHO 
©OiSbiuoe KOJiHBecTBO CTepjKHefi BnycKHbix KJianaHOB ÄBHraTeÄefi, 
a ocT yn a iom H x  o  KanHTaAbHbift peMOHT.

OTBepCTHH HanpaBJIHIOmHX BTyjIOK KJianaHOB H3HaiUHBaiOTCH 
■iHepaBHOMep.Ho He TOJibKO no ÄJiHHe, ho h no 0Kpy>KH0CTH. H an - 
fÖOJIbUI-HH H3HOC OTBepCTHH HanpaBAHKJLUHX nO OKpyjKHOCTH nponc- 
.XOA’HT B njIOCKOCTH KanaHHH KOpOMbICejI, no ÄAHHe B BepXHBM
m oace.

ÄHajiH3 KpnBbix, npHBeACHHbix Ha pnc. 6, noKa3biBaeT, HTO Ha- 
npaBJisnomne BbinycKHbix KJianaHOB H3HauinBaiOTCH öoAbine, neM 
BnycKHbix. CorjiacHo KpHBbiM, y ABHraTenefi, nocrynaiomHx b Ka- 
nHTajIbHblH peMOIHT, TOÄbKO 5% HanpaßJIHKHlIHX KJianaHOB HMeiOT 
H3'Hocbi b npeaejiax 0,02— 0,04 mm. B ocTa.TbHbix cjiyqaax h3hoch 
ßojibuie 0,04 mm h ÄOCTHraioT 0,12 mm. üosTOMy HeoßxoAHMO 3a- 
MeHHTb Bce HanpaBJiHioiHHe b npouecce KanHTaÄbHoro peMOHTa 
ABHraTejien.

BejiHHHHa H3Hoca OTBepcTHft HanpaBJiaiomHx B ty jioK  BnycKHux 
KJianaaoB « a  1000 km npoßera  aBTOMoÖHJiH >b cpe^HeM cocraB - 
jineT 0,53 mk, a BTyjioK BnycKHbix KJianaHOB 0,75 mk. BejiiHHHHa H3- 
Hoca 95% TOJiKaTejieil KJianaHOB ÄBHraTeÄefi, nocTyna iom H x b Ka- 
nHTajibHbift peMOHT, He npeBbiiuaeT 0,02 mm h TOJibKO b OTAöAb- 
Hbix c jiyq an x  A ocra ra eT  0,06—0,08 mm. Bejinnnna H3Hoca, sju inn- 
thh h o cth  h KOHycHocTH 95% HanpaBJiaiomHx TOJiKaTejieä He npe- 
BbimaeT 0,03 mm.

y  ABHraTejIH a'BTOMo ö hah  «B oA ra» BeAHHHHa H3Hoca, OAAHn- 

THHiHOCTb H KOHyCHOCTb TOJIKaTeAeft KAanaHOB ,h HanpaBAHiomHx 
Ha 1000 km npoöera He npeBbimaioT 0,15— 0,23 mk.

nojiyqeKHbie Aa'HHue noKa3bmaioT, hto  npn paapaÖOTKe T y  cjie- 
AyeT pa3pemHTb cßopKy KanuTaAbHo OTpeMOHTHpoBaHHbix ABHra- 
T eA e fl C H3HOCOM, SAAHnTHAHOICTblO H KOHyCHOCTbK) CTepjKH eft TOA- 
KaTeAeft h HanpaBAHiomHx TOAKaTeAeft a o  0,01 mm. B s t o m  CAynae 
oTnaAaeT aeoßxoAHMOCTb b BoccTaHOBAeHHH 90% TOAKaTeAeft 
KAanaHOB h 50% HanpaBAHiomHx TOAKaTeAeft y ABunaTeAeft, no- 
CTynaiomHx b nepauft pa3 b KanHTaAbHbift peMOHT.

H e K O T O p b i e  o c o ö c h h o c t h  K H H e i v i a T H K H  T O J i K a T e j i H  c  n j i o c K O H  T a p e j i K o f l

JI. B. KO PM EM H bin

HAMH

i r iP H  BblEO PE b a h  oueH K e KOHCTpyKUHH K y .ia qK O B oro  M exa - 
“  HH3Ma npHBOAa K A a n a n a  (K a K  h Aioßoro A p y r o r o  KyAauKo- 

Boro M ex a :HH3M a) ju eA a T eA b H o  yM eTb  on p eA eA H T b  ocHOBHbie x a ­
paKTepHCTHKH ABHJKeHHH TO AKaTeAH  H en oc p eA ’CT3eHHO n o  n p o ijiH - 
A io KyAanKa.

PaCCMOTpHM HeOÖXOAH-Mbie 33BHCHMOCTH ÄAH KyAaHKOB, paÖO- 
TaiomHx c nocTynaTeAbHo ABHJKymHMCH TOAKaTeAeM c nAOCKoft 
TapeAKoö (pnc. 1 ).

BajK'HOCTb 3THX 3HBHGHMOCTeft OÖyCAO'BAeHa TeM, HTO nOCTyna- 
TeAbHO ABHJKymHeCH TOAKaTeAH C nAOCKOH TapeAKOÜ (BMeCTe c 
npaKTHHeCKH SKBHBaAeHTHblMH HM B KHHeMaTHHeCKOM OTHOHieHHH 

■ TOAKaxeAHmh c  TapeAKOH, oßpaßoTaHHoft no cijiepe ßoAbmoro pa- 
AHyca h a h  BbinoAHeHHOH c oneHb MaAofi KonycHOCTbio) «MeioT 
npeoÖAaAaiomee pacnpocTpaHeHHe b coBpeMeHHbix aBTOMoÖHAb- 
HblX ABHraTeAHX.

KOHTaKT KyAaHKa H TOAKaTeAH B nOAOHCeHHH, H3o6pa>KeHHOM 
Ha pwc. 1, nponcxoAHT no a h h h h , npoxoAHmeft Hepe3 TOHKy .4 nep- 
neHAHKyAnpHo nepTe>Ky.

CKopocTb v  TOAKareAH nponopuHOHaAbHa CMemoHHio e  a h h h h  
KonraKTa o t  nAocKocTH, npoxoAHmeft nepe3 ocb KyAanKa napaA- 
AejJhHO OCH TOAKaTeAH

v =  e co (1

(co —  yrn oß an  CKopocTb BpameHHH KyAanKa).
PaBeHCTBo (1 )  BbiTeKaeT H3 noAOÖHH TpeyroAbH iiKa OAB  ii 

xpeyroAbHHKa, nocTpoeH H oro Ha CKopocTax KyAanKa h TOAKaTeAH 
b TOHKe A  (pn c. 1 ).

OAH3KÖ H3 nOAOÖHH 3THX TpeyrOAbHHKOB MOJKHO 'CAeAaTb H 
Apyrofl b h b o a :  BeKTopHaa paaHOCTb CKopocTeft KyAanKa h TOAKa- 
SCAH B rOHKe A, CKopocTb V CK CKOAbJKeHHH HO TOAKaTeAlO KyAaq- 
Ka nponopuHOHaAbHa paccTOHHHio o t  o c h  KyAanKa a o  TapeAKH 
TOAKaTeAH

—  (^o 4 " s )  “ i (2 )

rae r0 —  paAiiyc HaqajibHofl OKpyjKHOCTH (paAHyc «aaTbiAKa») 
Ky.iaqKa;

s —  n oA ieM  TOAKaTeAH b paccMaTpHBaeMbifi m o m ö h t  Bpe­
MeHH.

PeuiHB paBencTBO (1) OTiiociiTeAbHo CMemeHHH e h npoAHtjiciie- 
pcHUiHpoBa® noAyneHHoe BbipameHne no BpeMe.m t, npHABM (chh- 
xan yrAOByio CKopocTb KynanKa nocTOHHHoft) k CAenyiomeMy pe- 
3yAbTaTy; CKopocTb e nepeMemeHHH a h h h h  r o h t aKTa no TOAKare- 
AIO nponopuHOHaAbHa yCKOpCHIIIO j  TOAKaTeAH

d t \ (i) / o>
: S <0 . (3)

U lT p H xaM H  3Aecb (h  b AaAbiieflmpM) o6o3HaneHbi npoH3BOAHbie 
uo yrAy 9 noßopOTa KyAauKa.

C a o jk h b  paBeHCTBa (2) h (3 ), noAyqHM BbipameHHe ä a h  CK opo- 

ctii l  nepeMemeHHH a h h h h  KOHTaKTa no npoijiHAio KyAaqKa:

l — e 4- v Ck — (ro - f - s +  s” ) “ • 

TaKoft npocTOH cnocoö onpeAeAenHH ckopocth l

(4)
ocHOBa« Ha

to m , hto CKopocTb CKOAbJKeHHH no TOAKaTeAlO KyAaqKa paBHa ,He 
TOAbKO pa3'H0CTH CKOpOCTeft TOHSK KyAaHKa H TOAKaTeAH, COBHa- 
AaiOmHX C TOHKOH KOHTaKTa, HO paBHa TaKJKe paBHOCTH CKOpOCTefl 
nepeMemeHHH a h h h h  KOHTaKTa no «on rypy KyjiavKa h no TapeAKe 
TOAKaTeAH.

O ä H3KO

l  =
d l , M

  =  l i m -------
dt At-^o Af

A f

~ Ä T

d l

da.

=  lim  ---------
A!->0 —  Aa

(fl =  pti),

Acp

~ Ä T

(5)

rue Aqp —  npnpameHHe y rn a  noßopoTa KyAauKa;
A a  —  npHpameHHe yivia HaKAOHa KacaTeAbHofl k npo^JHAio 

KyAanKa;
P —  paAHyc KpH.BH3IHbI npOiCjlHAH KyA3HKa B TOHKe KOH- 

TaKxa-

P hc . 2.

PaBeHCTBo (5) ocHOBaHo Ha tom , hto A(p=«— A a  (pnc. 2 ), a
d l

paAHyc KpHBiH3Hbi KpHBOH no onpeAeAeHHio paßen ±  .B  uaH-
da

hom cAynae, qxoöbi BbinyKAOMy ynacTKy npoiJiHAH KynanKa coot-
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BeTCTBOBaJT HOAO}KHTeAbHbIÜ paAHyc KpHBH3HbI p , -B erO Bbipa- 
>K6HHH HyiKHO B3HTb 3H8K MHHyC. TaK-HM OÖpa30M, H3 npoCTblX KH- 
HeMaTHnecKHX cooTHomeiiHH (4 ) H (5 ) noaynaeTCH H3BecTi.iaa 4>op- 
M yjia  a a h  p a a n yca  KpHBH3Hbi npo(j>HAH KyaanKa

P =  r o +  s +  s "  • (6)

Eh-a $ o p M y jia  BnepBbie 6bijia noayneHa apyrHM  nyTeM b p a ö o ­
Te [1], r a e  aaH  T a K * e  b h b o a  paßeHCTBa (1 ) .  H a  ochob3Hrh  s t o - 
ro  paßeHCTBa onpeaeaaiO T MUHHMaabHO aonycTHMbiü p a a n yc  R  

TapejIKH TOAKaTCAH

^  >  smax + eo, (7)

, v  ds
r a e  s  =  —  =  — -—  —  «reoM eT pn n ecK aa » CKopocTb TOAKaTeAH;

cd dtp
e 0 — • CMemeHHe och TOAKaTeAH OTHOCHTeabHo och pacnpeaeaH - 
TenbHoro B aaa .

H 3 (J)OpMyAbI (6 )  BblBOAHTCH yCAOBHC BblnyKAOCTH npo(}>HAH Ky- 
aanKa

fo  +  s  +  s "  > 0 .  (8 )

3THMH AByMH yCAOBHHMH OÖbIHHO OrpaHHHHBaiOT HCn0Ab30BaHHe 
npHBeAeHHbix Bbime 3aBHCHMOCTeü. HeAocTaTOHHoe npHMeHeHHe 
Ha npaKTHKe BbipaweHHÜ ( 2 ) — (5 )  Bbi3BaHO, oneBHAHO, aoBOAbHO 
CAOJKHbiM BbiBOAOM hx b paöoT ax , onyöAHKOBaHHbix pa-Hee [2], 3 t o  
33TpyAHHAO O3IiaK0MAeHHe KOHCTpyKTOpOB C 3THMH 3aBHCHMOCTH- 
mh, KOTOpbie xapaKTepH3yioT BaiKHbie CBOHCTBa paccMaTpHBaeMO- 
r o  MexaHH3Ma.

H 3 paßeHCTBa (5 ) ,  -HanpHMep, ca ea yeT , h to  jihhhh KOHTaKTa 
ABHKeTCH no npo«j)H jiio KyaanKa H-epaBHOMepHo, TaK KaK MaKCH- 
MaAbHbift p a a n y c  KpHBH3Hbi npoijiHAH KyjianKa, p a öora rom ero  c 
TOAKaTejieM c naocK oü  Tapeaxoü , n a cro  b 10— 15 pa3 npeBbimaeT 
e ro  MH-HHMajib'HbiH paAH yc KpHBH3Hbi. TaKHM oöpa30-M, npn noB-o- 
-poTe KyaanKa Ha OAH-HaKOBbie yr.ib i ahhhh KOHTaKTa MomeT nepe- 
MecTHTbCH Ha paccTOHH'HH, npeßbimaioiUHe A p y r  A p y ra  b 10 h öo- 
a e e  pa3. H 3  s t o t o  BHAHa H,eA-ecooöpa3HocTb H3MeHeHHH npHHHToro 
Ha OTenecTBeHHbix 3BT03aBOAax cn ocoöa  33AaHHH KoopAHHaT äah  
oöpaöoTKH  npocjiHAH KyaanKa.

3 tH KOOPÄHHaTbl (BeAHHHHbi To +  S) 3aAaiOTCH TaM Hepe3 OAH- 
Ha-KO-Bbie HHTepBaAbi y ra a  noBopoTa KyaanKa h Ha Öokobom  yn a cr- 
Ke npO(}).HAH, TAe yCKOpeHHH TOAKaTeAH HOAOJKHTeAbHbl H paAHyc 
KpHB,H3HbI npO(J)HAH npHlHHMaeT MaKCHMaAbH-Oe 3HaH6HlHe IH -Ha 
BepuiHHe (ynacTK e OTpHiiaTeabHbix ycKOpeHHÜ TOAKaTean h Han- 
MeHbmero p a a n yca  KpHBH3HH npofjw AH ). B oA ee onpaBAaHHo 3a- 
AaBaTb KOopAHHaTbi a ah  oöpaöoTKH  KyAanKa nepe3 aaBeaoM-o pa3- 
Hbie HHTepBaAbi yrAOB noBopoTa KyAanKa. HanpHM ep, ecAH Hym- 
Han rnaAKOCTb öoK-OBoro ynacTKa KOHTypa KyAanKa oöecnenH- 
Baerca 3aaa-HHeM noAoiKeHHH TOAKaTeAH nepe3 0,25 hah 0,5°, t o  y 
RepiHHHbl KyAanKa 3T0T HHTepBaA -MOIKHO yBCAHMHTb b 3— 4 pa3a 
öe3 ym ep ö a  a ah  KanecTBa H3roTOBAeHHH. SKOHOM'HnecKan n,eAe- 
cooöpa3HOCTb TaK oro  MeponpHHTHH oneBHAHa. O h o  CHHacaeT Tpy- 
ÄOeMKOCTb H3POTOBAeHHH KOnHpOB AAH OÖpaÖOTKH KyAanKOB H 
yn pom aeT  hx KOHTpoAb.

H anM eH ee H3yneHHoü cropoH oü  yca-OBHÜ paöoTbi KyaanKOB h 
TOAKaTeAeft HBAHeTCH MeX3HH3M HX H3HOCa. npHBeAeHHbie Bbime 
KHHeMaTiinecKHe 33bhchm octh  a a ioT  HarAHAHoe npeAcraBAeHHe o 
xapaK Tepe H3MeHeHHH HeKOTopux BeAHnHH, b a h h k h h h x  na renAO- 
BbiAeAeHHe npn TpeHHH TOAKaTeAH no KyaanKy h Ha TenAOOTBOA 
ot  noBepxHOCTeft KOHTaKTa.

HHTeHCHBHOCTb TenAOBblAßAeHHH OHpeACAHeTCH MOlHHOCTblO 
TpeHHH, nponopuHOHaAbHoft c k o po c th  CKOAb*eHHH TOAKaTeAH no 
KyAanKy. TenAOOTBOA TeM Aynm e, a onacHOCTb MecTHoro neperpe- 
Ba nAomaAOK KOHTaKTa TeM MeHbme, neM öb icapee CMemaeTCH a h - 
hhh  KOHTaKTa no KOHTypy KyAanKa h no T apen xe TOAKaTeAH. H3 
4>OpMyAbI (2 )  BHAHO, HTO CKOpOCTb CKOAbJKeHHH MBHHeTCH B He- 
öoA bm nx n p eA eA ax (npn-MepHo b noATopa pa3a ) h coxpa-HaeT no- 
CTOHHHoe HanpaBAeHHe. H aH öoA bm yio  BeAHHHHy OHa HMeeT b 
MOMeHT MaKCHMaAbHoro noA"beMa TOAKaTeAH. C-onocTaBAeHH-e tfiop- 
Myn (3 )  h (5 )  noKa3bißaeT, hto  TOAKaTeAb öoA bm e n oA B ep *eH  
onacHocTH M ecxHoro neperpeßa , neM KyAanox. E cah  cxopocTb ne- 
peMemeHHH a h h h h  KOHTaKTa no xyA ann y BcerAa OTAHnna o t  Hynn, 
to  cxopocTb  nepeMemeH-HH ee no TOAKaTeAio oÖH3aTeAbH-o Me- 
HneT HanpaoneHHe -h m o ik c t  pa-BUHTbcn nyA io.

O opM ynbi (2 )  h (3 )  noATBepiKAaior OTMenaßmyiocH y ix e  paHee 
[3] HeiKeAaTeAbii-ocTb -HaAHn.HH Bepx-Hero bw ctoh  TOAKaTeAH, k o t-  
Aa oh  aah  yBeAimeHHH -BpeMH-ceneHHH KAanaHa b TeneHHe HeKO- 
T o p o ro  BpeMeHH ocTaeTca HenoABHiKHbiM b noAO*eHHH MaKCH- 
MaAbHO-rO nOA^eMa. n p H  STOM MaKOHMaAbHOH CKOPOCTH CKOAbJKe- 
hhh TOAKaTeAH n o  KyAanKy conyTCTByeT HaHÖOAbman Harpy3Ka 
Ha noBepxHOCTH .-KOHTaKTa, Bbi3BaHHaa ycHAHeM. ch o to h -  n p y*H ^  
HH KAaijaHa, AeflCTBHe KOTopofl He ocAaöAeH o chabmh HHepuHH

3B6HbeB M exaH .H 3M a, paB-HbiMH -HyAio H a ynacTKe bm-ctoh (öe3 yne- 
T a  B H Ö p a ilH H ). T a K  K aK  AHHHH KOHTaKTa B  3TO BpeM H  n o  TO AK a­
T eA io  -He n ep eM em aeT C H , t o  o n a c H o c T b  n e p e r p e ß a  h  ö o n b u iH x  H3- 
HOCOB n pH  HaAHnHH B epx -H ero  BUCTOH T O AK aTeAH  -OCOÖeHHO BeAHKa.

Ha OCHOB3HHH npHBeAeHHbix Bbime (jlOpMyA MO*HO OU,eHHTb 
34>(J)eKT, npoH3BOAHMbiH yßeAHneHHeM pa3MepoB KyAanKa 3a cneT 
H3MeHeHHH paA-HyCa HanaAbHOÜ OKpyJKHOCTH. KHHeMaTHKa TOAKa- 
Tenn npn 3a-MeH-e KyAanKa eM y 3KBHAHCTaHTHbiM He MeHneTCH. Bce 
paA H ycu  KpHBH3Hbi npoiJiHAH KyAanKa yßeAHnaTCH Ha OAHy h Ty  

ace BeAHnnHy, paBHyio paaHocTH h ob o to  h CTaporo paAnycoB  Ha- 
naAbHOH OKpyiKHOCTH. H 3 3TOTO CACAyeT, HTO OTHOCHTeAbHOe H3- 
MeHeHHe MaKCHMaAbHoro paAHyca-BeKTopa KyAanKa ( o t  neHTpa 
AO BepmHHbl), a C HHM H OTHOCHTeAbHblft POCT MaKCHM3AbHOH CKO­
POCTH CKOAbJKCHHH OK3H<yTCH HeÖOAbmHMH. B npOTHBOnOAOW- 
HOCTb AaiHHOMy HBAeHHHD -OTHOCHTeAbHOe yBeAHHeHiHe paAHy-c-OB 
KpHB'H3Hbi BepmHHbl KyAanKa öya eT  3HanHTeAbHbiM. 3 t o  npoH3ofl- 
AßT noTOMy, k to  MaKCHMaAbHbift paanyc-BeKTop KyaanKa bo mho- 
ro  -pa3 ÖOAbHie BO3M0HIH0r0 n o  KOHCTpyKTHBHbIM iCOOÖpajKCHHHM 
yBeAnneHHH HanaAbHofl OKpyjKHOcm, a MHHHMaAbHbifl p a a n yc  Kpn- 
BH3HbI HpO(J)HAH -OÖbinHO HMeeT HeÖOAbHiyiO BeAHHHHy, COnOCT3BH- 
M yio c yBeAHne-HHeM p a a n yca  r 0. Pe3K oe yßeAHneHHe paanycoB  
KpHBH3Hbi BepmHHbl KyAanKa 03HanaeT aaM eraoe  CHH»<eHHe koh- 
TaxTHbix HanpHiKeHHH h yAynm eHHe ycAOBHft TenAOOTAann, TaK 
KaK ahhhh KOHTaKTa öya eT  nepeMeipaTbCH n o  BepmHHe KynanKa 
3HanHTeAbHO öbiCTpee, neM paHbme, a CKopocTb ee AßHHceHHH no 
TOAKaTeAio He H3MeHHTCH. Takhm  o-öpa30M, yaeAHneHHe pa3Mepoß 
KyAanKa a oa ik h o  b ueAOM npnHecTH noAOJKHTenbHbitt siJi^eKT.

H 3  p accM aT pH B aeM b ix  KHHeM aTHnecKHX 3aBH0HM0CTeft m o j k h o  
n oayn H Tb  H H TepecH oe CAeacTBH e, n oA e3 H o e  a a h  oueHKH BpeM H- 
ceneHHH K A anaH a. yaoÖ H b iM  K pH TepneM  BpeM H-ceneHHH K AanaH a 
HBAHeTCH BeAHHH-Ha n A om aA H  n o a  KpH-BOH n o a ie M a  K A anaH a  n o  
y r A y  n oB op o T a  K yAan K a . O a-H aKo ö e 3  y n e T a  BHÖpauHH n p H 3 o aa  
noAT>eM K aan aH a  oneH b n p o c r o  c b h 3 3 h  c  n oa xeM O M  TOAKaTeAH.

h =  l(s  —  So), (9)

rae h —  noaxeM KaanaHa;
i  —  nepeaaTonH-oe OTHomeHne npHBoaa KaanaHa;

So —  3 a3 op  b M exaHH3M e, H3M epeHHbiö Ha c T o p o n e  TO AKa­

TeAH.
BcaeACTBHe TaKofi npocToft c b h 3h BpeMH-cenenne KaanaHa m o * -  

h o  oiieHHBaTb ii no BeAHHHHe naom aaH  F  n o a  k p h b o ü  noaxeM a 
TOAKaTeAH no y r a y  noBopoTa RyaanKa (pnc. 3). HeM ö-OAbme 3Ta 
n aom aab, TeM öoabm e npox-oaHbie -ceneHHH, OTKpbiBaeMbie Kaa- 
na-H-OM. ^ eM  öan>Ke noaxoaH T  KpHBaa noai>eMa TOAKaTeAH k  k o h - 
T yp y  npaMoyroAbHHKa A B C D ,  TeM noaHee npo^m ab KyaanKa. B e- 
AH-nHHa naom aaH  F  onpeaeaaeTCH TaKH'M BbipameHHöM

F  =  J sdtp, (10)

rae <p« h  <p* —  y ra b i H a n a a a  h  KOHiia n o a x e M a  TOAKaTeAH.
rioACTaB H M  b paßeH CTBo (10) BMecTO n oa"beM a TO A K aT eaa  s 

e r o  B b ipam eH H e H3 (JiopM yAbi ( 6 ) .  3aM eTH M , h t o  B eaH n im a  F  He 
H3MeiIHTCH, eCAH n AO m aAb n o a  KPHBOÜ H3M epHTb He TOAbKO 'Ha 
pa-öoneM  yn a cT K e  y r a o B  noBOtpoTa K yaa n K a , h o  h n-pnöaBHTb k 
HeM y ynacTO K  H y a e ß o ro  n o a t e M a  TOAKaTeAH. T o r a a  

2tc 2h:
F  =  J“ (p —  r 0 —  s " )  dtf =  J pdtf —  2r.rQ —  [s ' (2~ ) —  s ' (0 )] =  

0 0

2 TC

=  J pd<p —  2^ro, (11)
o

TaK KaK aceraa s ' (2r.) =■= s’ (0).
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B o c n o jib 3 y e M c a  ( j jo p M y jio fi ( 5 ) ,  KOTOpan n oK a3b ißaeT , m to  c k o * 
p o cT b  n epeM em eH H H  n o  K y jia n K y  t o h k h  KOHTaKTa paBHa npon3B e- 
aeH in o  yrjioB O H  C K op ocT ii K y jiaH K a na p aA 'n yc  KpnBH3Hbi e r o  n p o-

2x

iJih a h . 3naqiiT, J d  <f AaeT 3iiaqenne nym , npoxoAHMoro t o m k o h  
u

KOHTaKTa 3 a o a h h  o ß o p o T  K y jian K a . O a «a K 0  s t o t  n yTb  paß en  
A-THne L  npo(J)HJiH KyjiaHKa. OKOHqaTeAbHuß pe3yjibTaT

F =  L — 2nr0. (12)
F I j io m a Ä b  nOÄ k p h b o h  noAT>eMa T O jiK a T e jia  c n jio c K o ö  T apeA K o ft 

n o  y r j i y  n o B o p o T a  K y A a q K a  paBH a pa3Hoc.TH ä a h i i  npo(j)HJiH K y ­
A aqK a  h e r o  H aqaA bH oft O K pyam ocTH .

9 T a  33BHCHMOCTb MOJKer nOJiyHHTb n p aK T H qecK oe  npHM eHe- 
HHe. Oaa no3.BOJiaeT, H anpH M ep, nocpeACTBOM  H ecA O K H b ix  H3M epe- 
hhh o n p e a e a H T b  n o jiH O Ty npo(j)H jiH  H 3H om eH H oro K y jiaH K a, p a ö o -  
T a ro m e ro  c t 0  a k  a T e a  eM c  n jiocKOH T a p eA K o ft. I Ia h  s t o t o  AOCTa- 
t o h h o  oß ep H yT b  KyjiaH O K MepHbiM m H yp oM , HTOÖbi on p eaeA H T b  
ÄJTHHy e r o  npo<{>HAH, H3MepHTb H iTaH reH H H pKyjieM  h jih  A p yrn M  Me- 
pHTejibHbiM  HHCTpyMeiiTOM a n a M e T p  «3 a T b iJ iK a » K y jiaw K a  h b o c -  
n0JIb30B3TbCH paBeHCTBOM (12).

T a K K e  m o >k h o  n o c T yn a T b  n p a  op eH K e  nojiHOTbi npocfw AH  HeH3- 
H om eH H bix KyjiaHKOB A B H raT eA e fi n pn  OTCyTCTBHH q e p T e w e ß  Ha 
n p oip H jib  K y jia q K a .

A H a jio rH H H o  (jio p M y jie  (1 1 )  m o w h o  n oA yqH T b  B b ip aw eH H e ä a h  
nJ iom aÄH  Z7 (tp i, 9 2 )  n o A  k p h b o h  noAT>eMa T O jiK a T e jia  M ea<Ay A'By-

mh npoH3ßojibHbiMH 3Haqeira'HMH 91 h 92 yrjia  noBopoTa KyAaqKa. 

%

F  ( f l ,  ?2) ^  —  ^0 ( f 2 —  f l )  —  [5 ' f e )  —  s ' (? l ) ]  . (13)
f i

3 Ta  njiom aÄb paBHa jyiHHe A y rn  npocjiHAH K y jiaaxa  M eam y tom- 
k3m.h KOHTaKTa e ro  c  TOJiKaTejieM npn noBopoTe KyAaqKa o t  y r jia  
tpi a o  y rA a  9 2 , yMeHbiueHHoft Ha AAHHy cooTBeTCTByiomeft A yrn  
HanaAbHOH oKpy>KH0 CTH KyaaHKa h Ha pa3H0CTb «reoM eTpnqecK H x» 
CKopocTeß TO AKaieaa b kohcmhoh h HaqaAbiioß TOHKax yqacTKa.

<t>opMyjia (13) AaeT B03M0*H0CTb BecbMa npocTo onpeAeAHTb 
naomaAb noA jno6biM yqacrKOM kphboh noAT>eMa TOAKaTeAa c 
naocKoft TapeAKOH npH KyAaaKe, npocJiHAb KOToporo o6pa30BaH H3 
A yr  OKpyjKHocTeH. Ha npoTa*eH H H  KaacAOft A yrn  p =  const, h 
Aahhh Aioöoro yqacTKa npoijiHAH KyAaqKa naxoAHTca 6e3 Tpyaa . 
MacTHbiM CAyqaeM npHMeHeHHH (jiopMyAbi (13) h bah io tch  33BHCH- 
m octh [4] aah  nAomaAH noa kphboh noAieM.a KAanaHa, hphboah- 
Moro TOAKaTeaeM c nAOCKoft TapeAKoft. 

J IH TE PA TV PA  

1. r e p o H H M y c  f l .  Jl., «TexH H Ka B03Ayuinoro cjiAOTa» 
Ms 3, 1934.

2. S c h r ö d e r  W ., « M T Z »  Ms 2, 1949.
3. X  a H H H H. C., P  bl JK H K M . A., «ÄBTOMOßHAbHaa npo- 

M bllU AeH H O C Tb» Ms 11 H 12, 1946.
4. K  o p H e M H bl ft Jl. B., «ABTOMOÖHAbHaH npOMbllHAeH- 

iiocTb » Ms 4, 1959.

n p o e K T H p o ß a H H e  n o A ß e c K H  c H j i o ß o r o  a r p e r a i a  J i e r K O B b i x  a B T O M O Ö H J i e f l

B. «I>. PO flH O H O B  

M ockobckhh  aBT03aB0fl HMeHH JlnxaqeBa

O C H O B H O E  H a3H aqeH H e n oA ß ecK H  cHAOBOro a rp e ra T a  c o c t o -  
h t  b BOonpHHTHH h n e p e A a q e  « a  ipaM y aBTOMOÖHAH Beca 

c h a o b o t o  a r p e r a r a  h o n p o K H A b iB a io m e ro  peaK T H B H oro  MOMeHTa. 
n p H  3 to m  n oA B ecK a  Ä O A *H a  npenaTCTBO BaTb n e p e A a q e  Ha p a M y  
h Ky30B KOAeöa.HHß CHAOBoro a rp e ra T a ,  a T a K * e  n e p e A a q e  o t  p a - 
Mbi k  CHAOBOMy a r p e r a T y  KOAeöaHHft, B03H H Kaiom H x n pn  ABHuce- 
hhh  aBTOMOÖHAH n o  H epoBH oft A o p o r e  h BCAeACTBne H eypaBHOBe- 
meHHocTiH KO Aec M iuhh , b t o  * e  opeM H  .He H03BOAHH M a cce  CHAO- 
B o ro  a rp e r a T a  BC TynaTb b CHHxpoHHbie KOAeöaHHH c A p yrn M H  q a -  
CTHMH aBTOMOÖHAH. K pO M e TOTO, n O Ä B O C K a  AOAJKHa OrpaHHUHBaTb 
B ce n epeM em eH H H  c h a o b o t o  a rp e r a T a ,  q T oöb i CBecTH k  MHHHMy- 
M y HX BAHHHHe Ha yCTOflqHBOCTb ABHJKeHHH M ynpaBAHeM OCTb aB ­
TOMOÖHAH, c o a h o h  c t o p o h h ,  h Ha H3Ae>KH yio p a ö o T y  ynpaBAeH H ft 
H KOMMyHiHKaHHH —  C APyTOH.

iPIpeACTaBHM y n p o m e H H o  c h a o b o h  a rp e ra T  h o cT a A b H y io  q a cT b  
aoTO'MOÖHAH K a «  K O A eöaT eA b H y io  CHcrreMy, c o c T o n m y io  H3 ab '/x  
M acc  m  h rrii, CBH3aHHbix npyjKHHOft, H3 K O T op u x  « a  O AH y M a c c y  m  
A e ftcT B yeT  nepH O A'H qecKan B 0 3 M ym a iom aH  CHAa P .

O T H o m eH u e  M aKCH M aAbH oro 3HaqeHHH ycHAHH, n e p e A a ß a e M o ro  
Ha M a ccy  m it k  MaKCHMaAbHOMy 3H aqeH H io ycHAHH P ,  K O T op oe  n e- 
p e A a ß a A o c b  ö b i npn HaAHqnH ncecTK oft cbh 3h  M ejK A y  oöen M H  M ac- 
C3MH, Ha3bIBaeTCH K09(j)(})HH'HeHT0M yCHACHHH KOAeÖaHHß.

CorAaCHO TeOpHH KOAeÖaHHß, K03(j>4)HUHeHT yCHABHHH KOAeÖa- 
HHH

1
P  ==•

V “ o /

(1 )

rA e  co —  qacTO Ta  B 0 3 M ym a iom e ft c h a h ;
Wo —  qacroT a  coöCTBeHHbix KOAeÖaHHß.

3'aBHCHMOCTb (X OT noKa3aHa
“ o

0 0,5 1.0 1.5 2.0 u / (J 0

P hc.

HacTynaer

nocae npoxo>KAeHHH 30Hbi peaoHaHca Koa4)4)HIl lieHT P  öbicTpo 
yMeHbmaeTCH, npn s t o m  MeHHeT 3flaK, TaK KaK nepeAaßaeM aa c h - 
Aa no iianpaBAeHHio b KaacAuß AaHHbift m o m c h t  npoTHBonoAOJKHa 
B03Mymaiomeft CHAe.

ripn HaAHHHH ConpoTHBAeHHH B KOAeÖaTeAbHOH CHCTeMe OÖmHft 
xapaKTep 3aB'HCHMocrH He MeHHeTCH, ho  .B03HHKaeT npeAeA  yßeAH- 
qeiiHH K09(J)i|)HUHeHTa ycHAeHHH h HecKOAbKO yMeHbmaeTCH 3Ha-

“ o
cooT B eT C T B y iom ee  c o c to h h h io  pe30HaHca.

TaKH M  o öp a 3 0 M , AJm yM eHbm eHHH n e p e A a n n  KOAeöaHHH o t  ch - 
A O B oro  a rp e ra T a  k  p a M e  3 b to m o ö h a h  h H a o ö o p o T  H eoöxoAH M O  
CTpeMHTbCH K nOHHJKeHHIO qaCTOTbl COÖCTBCHHblX KOAeöaHHH nO A' 
necKH , K O Topan  ä a h  p a ccM aT p H a ae M o fi K O A eöaTeA bH oft CHCTeMbi 
COCTaBHT

“ 0 -k V C (m  - f  m\) 

m m \
1/ceK,

TAe C  —  XKeCTKOCTb b kz/cm.
E c a h  3 H a q e «H e  m i b c a h k o  n o  cpaBH eH H io c o  3HaqeHHeM  m , h to  

c o o T B e r c T B y e r  o T H om en m o  M acc  c h a o b o to  a rp e r a T a  11 o c ra A b H o ft 
qaCTII aBTOMOÖHAH, t o

COq -k V c
(2 )

Z Ia h  yrAO B bix  KOAeÖaHHß 3TOM y B b ip a m e im io  cooT B eTC TB yeT

Ha pnc. 1 (a  —  öe3 conpoTH BAeH H H  b 
K O A eöaTeA bH oft CHCTeMe, 6 —  c c o n p o -  
TH BAeH H eM ). Kan C A eA yeT  H3 pnc. 1, 
n pn  qacTO Te B03MymaiomeH ch am , p a a - 
h oh  0, t .  e. K o rA a  CHAa P  A e ftc T B ye r  
CTaTHqecKH, o n a  n epeAaeTC H  na M a ccy

f7i\ ueAHKOM; npn -------=  1
“ o

HBAeHMe pe30H a«ca; KorAa K oa^ t})«-  
UHCHT n  B 0 3 p acT aeT  a o  öecK O H eq iiocTH ;

(3)

TAe C y2 —  y rA O B a n  w ecTK O C Tb b K Z C M jp a d ;
J —  MOMeHT HHepHHH T eA a  OTHOCHTeAbllO OCH, BO K pyr

KOTOpOH npOHCXOAHT KOAeöaHHH, B K Z . CM  ■ CeK2.

T aK H M  o ö p a 3 0 M , aJm  yM eH bm eH H H  n e p e A a q n  K O AeÖ aH H ß H y * H 0  

CTpeMHTbCH K M aK CH M aAbH O M y CHH*eHHIO »eC T K O C T H  nOÄBeCKH. 
hto n p o T H B o p e q n T  T p e ö o B a H H io  o ö  yM eH bm eH H H  n ep eM em eH H fl ch- 
A O B o ro  a r p e r a T a  o T H o e r re A b H o  p a M b i n o A  A e flcT B u eM  C A yqa flH b ix  
HMnyAbCOB.

H ah  oöecneqeuHH xopom eft h30a h h h h  o t nepeAaqu  KOAeöaHHH 
ch ao bo to  a rperaTa  k paMe »e A a T e A b iio , q roöb i q acT o ta  co öcrsen -
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10 ABTOMOÖHJlbHaa npOMUUIJieHHOCTb K s 4, 1962 r.

Htix KOJieöaHHÖ CHjioBoro arperaTa He npeBwuiajia nojioBHHbi Han- 
MeHbUieft B03MOJKHOII HaCTOTbl OCHOBHblX HCTOHHHKOB KOJießaHHH. 
OflHaKO BbinojiHeHHe sto to  ycjiOBHH a a h  coBpeMemibix ABnraTe- 
jieft co CKopocTbio BpameHHH xoJiocToro x o a s , paBHoft 400—  
500 oß/MHH, HaCTO ßblBaeT npaKTHHeCKH HeB03MOJKHbIM, TaK KaK 
AAH 3T0T0 HOÄBeCKa ÄOAJKHa ßbiTb HeÄOnyCTHMO MHTKOft. B T3KHX 
cjiynaax npaxoAHTcn corjiamaTbCH c TeM, h to  nacTOTbi HeKOTopbix 
coßcTBeHHbix KOJießaHHH ßyflyT HecKOAbKo Bbiuie nacTOT B03My- 
iuaroiuHx chji npn xojioctom  xoAe ÄBHraTeAH, ho  AocraTomio aa- 
JieKO OT 30HbI, COOTBeTCTByiOmeH OCHOBHMM paßOHHM HHCJiaM oßo- 
poTOB b MHHyTy KOJieHHaToro Bajia. Kan noKa3biBaeT npaKTHKa, b 
s t o m  cjiynae ÄBHraTejib ße3onacHo npoxoAHT 30Hy coßcTBeHHbix 
KOJießaHHii npn pa3roHe h 3aMeAAeHHH aBTOMoßnjiH, TaK KaK sth  
npoueccbi npoTeKaiOT ä o c t 3tohho  ßbicrpo h KOJießaHHH He ycne- 
BaiOT pa3BHTbCH.

OcHOBHbIMH HCT0HHHK3MH KOJießaHHH CHJIOBOTO arp eraTa  HBJIH- 
io tc h : 1) nepnoÄHHecKoe H3MeHeHHe peaKTHBHoro KpyTHm ero MO­
MeHTa, co3ÄaBaeM oro nepeMeHHbiM naBJieHHeM ra30B b uHAUHApax 
H H3M8HeHHeM TaHreHIIHajIbHblX COCTaBJIHIOmHX CHJI HHepuHH KpH- 
BoiiiHnHO-iiiaTyHHoro MexaHH3Ma ABHraTeAH, h 2) HeypaBHOBemeH- 
Hbie CHJlbl H MOMeHTbi OT npHM0AHHefiH0-B03BpaTHbIX COCTaBJIHIO­
mHX chji HHepuHH KpHBomHnHo-maTyHHoro MexaHH3Ma.

CxeMa ÄBHraTe.ia
n p e ie -ib i M3MepeHH3 
KpyTfimero MOMema 

B %

H h c a o  HMnyjibCOB 
Ha OAHH OÖOpOT 

KOaeHMäToro Ba.ia

HeTblpeXUHJlHHpOBblft +  106
pflÄH blH —100

lüeCTHUHJIHHÄpOBblft +32
pflAHblft —68

BOCbMMUHJlHHApOBblft +53
pflÄHbift —55

BOCbMHUHJIHHÄpOBblfl +53
V-o6pa3Hbift —55

B T a ß jim ie  npHBeaeHbi n p ea e jiu  H3MeHeHnft KpyTHm ero MOMeH­
Ta nBHraTejiH, a TaKJKe hhcjio HMnyjibCOB Ha o ah h  oßopoT  kojich- 
naToro  Bajia hjih nerb ipexTaKTHUx ABHraTeneii, npHMeHHeMbix Ha 
jierKOBbix aBTOMoßHJiHx. n p e fle jib i H3MeHeHHH KpyTHm ero MOMeH­
Ta nojiyneHbi pacneTHbiM nyTeM a a h  ABHraTejieii, HMeiom ax Ana- 
MeTp iiHjiHHApa 100 m m , x o a  nopmHH 88 m m  h CTeneHb o k 3thh  
8 ,5 : 1 ajih  peiKHMa, cooTB ercTB yiom ero  MaKCHMaAbHOMy KpyTH- 
m eM y MOMeHTy.

E cah  orpaH H w rbC H  paccMOTpeHHeM HeypaBHOBememibix cha  h 
MOMeHTOB TOAbKO nepßbix Ä ßyx nopHAKOB, & 3T0 OnpaBÄblBaeTCH 
TeM, h to  hx  BeAHHHHa ßbiCTpo yMeHbmaeTCH c  HOMepoM nopHAKa 
(n o A  nopHAKOM noHHMaeTCH hhcao HMnyAbcoB Ha oahh oßopoT  
KOAeHnaToro B aA a ), t o  nepenHCAeHHbie b  TaßAHue ABHraTeAH, Kpo­
Me HeTbipeXUHAHHÄpOBOrO, MOÄHO CHHTaTb CBoßOAHbIMH OT BCeX 
HeypaBHOBemeHHblX CHA H M0M6HT0B OTHOOHTeAbHO BepT'HKaAbllOH 
h ropH30HTaAbHoft nonepeuH ux oceü  ch a ob o to  arperaTa .

B HeTbipexuHAHHApoBOM AßHraTeAe «MeeTCH HeypaBHOBemeH- 
Han BepTHKaAbHan CHAa HHepuHH BToporo nopnAKa

P  — 4mn R  Q2 X cos 2<p, (4)

rAe m n —  M acca  nocrynaTeAbHO-ABHjKyiuHXCH nacTeft äah  oaho- 
ro  uh An,, i p a  b k z  ■ ceK^jcM-,

R  —  paAH yc KpHBOiiiHna b  c m ;

L  —  paocTOHMHe MeJKay ueHTpaMH BepxHeft h MHJKHeft ro -  
a ob ok  maTVHa b c m \

£2 —  yrAOBan CKopocTb b l/cex;
(p —  y ro A  noßopoTa  KpHBomnna o t  noAomeHHH b.m.t.

3 T a  CHAa npHAomeHa Ha noAOBHHe paccTOHHHH MeiKAy ochmh 
B Toporo h TpeTbero  u hah hapob h AeftcTByeT AßamAbi 3a oahh  
OßopOT KOAeHHaTOrO BaAa. BCAeACTBHe HaAHUHH 3T0Ü BepTHKaAb- 
HOH nepHOAHHeCKOft CHAbl npeAT^HBAHIOTCH ocoßbie TpeßOBaHHH K 
noABecxe ch a o b o to  a rp eraTa  c HeTbipexuHAHHApoBbiM AßHraTeAeM.

npn HeyAOBAeTBopHTeAbHOM ypaBHOBemHBaHHH ABHraTeAH, b 
HacTHocTH nocne peMOHTa, b o 3m ojkho TaKJKe noHBAeHHe HeypaB- 
HOBemeHHbix c h a  HHepuHH nepB oro nopnAKa o t  Bpam aiom uxcH 
nacTeft KpHBomunHO-maTyHHoro MexaHH3Ma.

rioMHMO 3Toro, co CTopoHbi paM u Ha ch aoboh  a rperaT  MoryT 
AeftCTBOBaTb BepTHKaAb'Hble nepHOAHHeCKHe CHAbl OT HH3KOHaCTOT- 
HblX KOAeßaHHft aBTOMOßHAH Ha nOABeCKe H BbICOKOHaCTOTHblX K0- 

n e ß a m ift  «e n o Ä p e c c o p e H H b ix  nacTeft aBTO'MoßHAH.
TeAO, AO Kam ee Ha necKOAbKHx npoH3BOAbiio pacnonojKeHHhix 

yn p y rn x  on opax , npn B03AeftcTBHH Ha Hero OAHHouHoro chaoboto 
HAH MOMeHTHOrO HMnyAbCa npHXOÄHT B COCTOHHHe CAO/KHOTO KO- 
AeßaHHH, KOTopoe MOJKeT ßbiTb pa3AO *eH O  Ha pHA SAeMeHTapiIblX 
KOAeßaHHft oTHOCHTeAbHo pasAHHHbix oceft H HMeiOmHX pa3AHH- 
Hbie HaCTOTbl.

KoOpAHHaTM oceft, OTHOCHTeAbHO KOTopbix npOHCXOÄHT 3ACMeH- 
TapHbie KOAeßaHHH, H HX HaCTOTbl 33BHCHT o t  pacnoAOJKeHHH onop 
H ,HX meCTKOCTeft. 3 tH  KOAeßaHHH HBAHHDTCH CBH3aHHbIMH B TOM 
CMbICAe, HTO B03HHKHOBeHHe OAHOTO H3 HHX COUpOBOJKAaeTCH nO- 
HBAeHHeM OCTaAbHbIX.

noA om eH H e H3MeHneTCH, ecAH onopbi ßyA yT  CHMMeTpHHHbi no 
OTHomeHHio rAaBHbix oceft HHepuHH TeAa. B stom  CAynae npn B03- 
AeftcTBHH CHAOBoro HMnyAbCa no nanpaBAeHHio oa h oh  H3 oceft 
B03HiHKaeT OÄHa B03BpamaiomaH ch ah  b HanpaBAeHHH 3Toft och, 
a npn B03AeftCTBHH MOMeHTHOTO HMnyAbCa OTHOCHTeAbHo OAHOi'l 
H3 oceft — • OAHH B03Bpamai0mHH MOMeHT OTHOCHTeAbHo 3T0Ü OCH.

nosTO M y B03HHKaiomHe, TaK Ha3biBaeMbie «ecBH3aHHbie, KOAeßa­
HHH orpauHHiHBaioTCH h a npa baö h h hm h  h ah  nAOOKOCTbio AeflcTBHH 
npnAoiKeHHoro ohaoboto  h ah  MOMeHTHoro HMnyAbCa.

HaCTOTbl HeCBH3aHHbIX COßCTBeHHblX KOAeßaHHH TeAa MoryT 
ßbiTb onpeAeAeHbi no BbipameHHHM (2 ) h (3 ) .  ü p u  npounx paB- 
HblX yCAOBHHX ÄHana30H HaCTOT HeCBH33HHbIX KOAeßaHHH MeHbme 
Anana30Ha u acTor CBH3aHHbix KOAeßaHHft [1], [2].

Tbkhm  oßpa30M, b CAyuae cuMMeTpHHHoro pacnoAoiKeHHH onop 
ycTpaHneTCH CBH3b M em Ay SAeMeHTapHbiMH KOAeßaHHHmh TeAa, a 
T a K * e  yMeHbmaeTCH A'Hana30H nacTOT s th x  KOAeßaHHft, b pe3yAb- 
TaTe wero hx m ojkho AeAaTb ßoAee jkbctkhm  h, neM acHMMeTpHH- 
Hbie.

Oßminft cAynaft KOAeßaTeAbHoft ch c tcm h  (ch aob oh  a rp eraT  Ha 
yn pyro ft noA fiecK e) npHBeueH Ha p,»c. 2. H a  -stom  pHcynKe 3a 
O  —  HanaAO K0OPÄHH3T —  BblßpaH UeHTp THJKeCTH, a 3a OCH KO- 
opAHHaT —  TAaBHbie och HHepuHH CHAOBoro a rp era xa  b c o c to h ­
hhh nOKOH.

TAaBHaH OCb HHepuHH Z HaKAOHeHa BHH3 no OTHOmeHHIO K OCH 
KOACHHaToro BaAa noA  yrAOM <ji, paBHbiM 10— 15°. IToAOJKeHHe 
ueHTpa th jk c c th  h rAaBHbix oceft HHepUH'H Ha npaKTHKe aah  cy- 
m ecTB yiom ero CHAOBoro a rp eraTa  MomeT ßbiTb anpeueAeHO 3Kcne- 
pnMeHTaAbHbiM nyTeM  [3], [4], a ecun ch aob oh  a rp eraT  e iu e Haxo- 
AHTCH B CT3ÄHH npoeKTHpoBaHHH, t o  npeABapHTeAbHo oueHeHO.

Ä a h  CHAOBoro a rp e ra T a  c HeTbipexuH AH H ApoBbiM  ABHraTeACM 
y ro A  tji cocT a B A H er npHMepHO 15° [1], a a ah  c h a o b o to  a rp e ra T a  c 
m ecTHUHAHHApoBbiM  AB H raTeA eM  12° [3].

TIoABecKy c h ao bo to  a rp eraTa  AerKOBbix aBTOMofinAeft npniiHTO 
ocymecTBAHTb h ah  nocpeACTBOM ueTbipex on op , pacnoAOJKeHHbix 
nonapHO b nepeAHeM h 33AHeM KOHuax ch ao bo to  a rp eraTa , hah  
nocpeACTBOM T p ex  onop, ofibeÄHflnH BMecTe T y  h a h  A p y ry io  napy 
onop .

B eK T op b i o n p o K H A b iB a io m e ro  peaK T H B H oro  M O M em a  M  h He- 
ypaB H O Bem eH H oft cham H H epum i P  B T o p o ro  n op H A K a , AeftCTßyio- 
m n x  Ha CHAOBoft a rp e ra T , M o ry T  ßbiTb pa3AO>KeHbi Ha cocTaB AH io- 
m n e  n o  HanpaBAeHHHM  o ce ft  Y h Z: m omcht M  Ha M  s in  tjj n o  och 
Y h Ha M  c o s  <]; no och Z; CHAa P  na P  cos  n o  och  Y h Ha 
PsintJ; n o  och  Z.

yrO A  OTHOOHTeAbHO HeBCAHK, nOSTOMy COCTaBAHIOmHe no 
och  Z  He npeBbimaioT 12— 20%  h He M o ry r  Bbi3BaTb pe30HaHca b 
HanpaBAeHHH hx AeflcTBHH H3-3a BHyTpeHHero TpeHHH pe3HHbl 
onop  (cm. pnc. 1). lloaTO M y npn npoeKTHpoBaHHH onop  mojkho 
ynHTbiBaTb TOAbKo cocTaBAH iom yio onpoKHAbiBaiom ero peaKTHBHo­
ro  MOMeHTa McosiJj h cocTaBAHiom yio HeypaBHoBemeHHoft ohah 
HHepuHH BToporo nopHAKa P cos tj;, ycAOBHO nepeHeceHHyio b 
UeHTp THJKeCTH CHAOBoro a rperaTa , a TaKjue MOMeHT OTHocHTeAb- 
ho ueHTpa THJKeCTH Pcos4«7, C03AaBaeMbift npn ycAOBHOM nepeHo- 
c e  3TOÜ CHAH.
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E c jih  k noaßecKe CHJioBoro a rp eraTa  He npea iH BaaeTC a HHKa- 
khx cneunajibHbix TpeöoßaHHft, HanpHMep naeno q  npnao>KeHHH 
neypaBHOBemeiiHOH ch jih  HHepuHH BToporo nopnana neBeJiHKO hjih 
HeypaBHOBemeHHaa cn jia  OTcyTCTByeT coBceM, a y ro ji 4* aem iiT  b 
npe/iejiax 10— 12°, t o  o n o p u  j io  bo3mo>khocth pejiaiOT CHMMeTpmi- 
humh, a ooh onop  napajuiejibHUMH raaBHUM ochm »HepitHH ch jio- 
b o to  a rp eraTa  [1], [2]. Ilp H  stom  acecTKOCTH onop  no TpeM B3anM-

HO-nepneHÄHKyjiapHbiM ochm BbißnpaiOTCa TaK, h to ö u  H36eacaTb 
pe3onaHca c rjiaBHUMH HcronHHKaMH KoaeöaHHH, aefiCTByiomHMn 
b 3 th x  HanpaBJieHHax.

Ho KOMnonoBOHHbiM coo6pa5Ke»HHM o n o p u  oßbiHiHO ypaeTca  cpe- 
JiaTb CHMMeTpHHHblMH TOJIbKO OTHOCHTejIbHO npOPOJIbHOÜ BepTH- 
KajibHOH njiocKOCTH Y O Z ,  a npn HeKOTopux ycjioBH ax, KpoMe t o - 
ro , h noMecTHTb h x  b njiocKOCTH X O Z ,  ho h Ta xoe  pacn onoace iw e 
on op  ycrpaH aeT  p a p  CBH3eft M ejKAy KOJießaHHHMH h no3BOJiaeT b 
o ß u n n u x  ycjioB H ax noaynHTb ypoBJieTBopHTejibHyio noaBecKy c 
to h k h  3peHHa TpeöoBaHHft jierKOBoro aBTOMOÖHJia.

OnpepeJiHM (JjopMbi h n acroT U  coöcTBeH iibix Koaeßarrnft ch jio- 
Boro a rp eraTa , ycTaHOBJieiiHoro n a  neTbipex on opax , CHMMeTpHH- 
Hbix e ro  npoÄOJibHOfl naocKOCTH. r io ca ea H ee  ycjiOBHe noaBoaaeT

AHHaTa-MH y, z. H cn o jib3 ya  npHHimn .ßaaaM ßepa, cocTaBHM yc jio -  
BHe paB'HOBeCIla MOMeHTOB OTHOCHTejIbHO OCH A A  AJla npOH3BO,Hb- 
noro  nojio>KenHa, on p eaeaaeM oro  yrjioM  CD:

d?<b

d t  2
J A +  r i< !>2C1A+ 4  4> 2C2A =  0, (5)

ra e  JA =  »2 (p *  +  y 2 +  2 2) .

E cjih  npeHeßpenb conpoTMiBaaminMiH Tpeim a ih npm iaTb mecT- 
KOCTb onop  b n p ea ea a x  aM nanTyau  KoaeöaHHft nocTOHHHoft, t o  
jlBHjKeHHe CHJioBoro a rp eraTa  mojkho paccMaTpHBaTb Kan rapMO-

d 2 ®  2 T 
HHHeCKOe, ÄJIH KOToporo  — — MOJKeT ßbiTb 3aMeHeH0 Ha <0 a (I ’ .

d t2

3HaieHHH >KecTKOCTH onop C i a  h C 2a  o  HanpaBaeiiHH nepeM e- 
meHHft onpepeaaiOTCfl nyTeM p a 3 a o *eH H a  nepeMemeHHa on opu  
Ha HanpaBJieHHa Y h Z ,  h3xojkäohhh  ycnaHH b s th x  HanpaBaeHH- 
ax , nocTpoeHHa TpeyroabHHKa cn a  a a a  noayneHHa paBHoaeftCTay- 
romeft h npoeKTHpoßaHHa ee Ha H anpaBaem ie aeftcTBHTeabHoro 
nepeMemeHHa:

c ia  =  c iy  sin2 Ti + C u  cos2 Til 

C 2A =  ^2y  S in2 12 “H 2 cos2 T2 

hjih n oc jie  noÄCTaHOBKH

r  — r  /1±^-M 2_ u r  fy +  M 2- c i a - c H  (  r i  )  + C u (  ^  j  .

z ~ d 2 ) 2 + c

r2

y  + 1>2 \ 2 

r2

noÄCTaBHB HaöaeHHbie 3flaneH.HH a a a  J a ,
d2 <f>

~, C ia  H C 2A  B

ypaBHeHHe (5 ) ,  n ocae  npeo6pa30BaHHa noaynHM

“ a  m  ( p x 2 +  y2  +  Z2) _  2C\y (z  +  d &  -  2 C u  (y  +  bxf  -

-  2  C 2y (z  -  d2y  -  2 C 2z (y +  b2f  =  0 . (6)

PacKpuBaeM  ckoökh  h bboähm coxpam eH iiu e  o6o3HaqeHHa:

y c  _ 2 C l y + 2 C 2y> v c  _  2 C 1z +  2 C 2Z'

y m ’ z m '

2  ^  _  2 C iy r f i  2C 2yd2 _ j  +  2 C 2zb2

2  S y d 2 =  

Toraa
. 2

m

2 C lyd j  +  2C2yrf2
2  S zb2 =

2 C lz b2 + 2 C 2zb l

paccMaTpHBaTb chhoboh  a rp eraT  h e ro  n oa secK y  b npoaoabHOH 
(pnc. 3) h  nonepeaHOH (pnc. 4) naocKOCTax KaK aße He3aBHCHMbie 
KoaeOaTeabHbie o h c to m u '.

P a c c M O T p n M  H a H Ö o a e e  o O m n ö  c a y n a f l  y r a o a u x  K o aeß aH H H  o t - 
H o cH T eab H o  n p o H 3 B o a b H b ix  o c e f l:  n e p n e H Ä H K y a a p H o ft  naocKOCTH  

CHM M eTpHH h a e a c a m e f l  b  sto h  naocK O CTH .
K aK  h paHbiue, 3a HaHaao KoopanHaT O  npHMeM uem-p Tam e- 

c th , a 3a ooh KoopanHaT —  raaB H ue och »HepuHH cn aoB oro  a rp e ­
raTa B COCTOHHHH nOKOH.

PIpHMeM a a a  pacneTOB caeayiom 'H e o6o3HaneHHa:
J a ,  J b  —  MOMeHTu HHepuHH cn aoB oro  a rp eraTa  o th och - 

TeabHo oceft, BOKpyr KOTOpux npoH cxoaaT  k o - 
ae6aHHa, cooTBeTCTBeHHo A A  h ß ß ;

Px, Pu, Pz —  paanycu HHepuHH cnaoBoro arperaTa b Ha- 
npaßaeHHax oceft KoopanHaT",

C u , C iy , C u  —  KecTKOCTH nepeaHeft onopu b HanpaßaeHHax 
oceft KoopanHaT;

C ix , c2y, C 2z —  mecTKocTH 3aaHeft onopu b nanpaBaeHHax 
oceft KOopaHHaT;

± a i ,  — b \ r— d \  —  KOopanHaTbi nepeaHHx on op ;
± a 2, — b2, + d 2 —  KoopaHHaTu 3aaHHx on op ;

cd a  —  nacTOTa coöcTB eiiH ux KoaeöaiiH ft b naocKOCTH  

CHMMeTpHH;
M b —  nacroT.a co6 ctb6h h u x  KoaeöaiiH ft b naocKO- 

c th , nepneHÄHKyaapHoft k  naocKOCTH c h m m c t - 
TpHH.

npea 'noaojK H M , h to  KoaeßaHHa npoH cxoaaT  OTHOCHTeabHo och 
A A  (pn c. 3), nepeceK aiom eft n aocK ocrb  Y O Z  b Tonne A  c Koop-

(p*2+  y2 +  z2) —  z2 2 5 y —  2Z  2 S yd  —  2 S yd2 —

—  y22 S z —  2 y Z S zb — -£Szb2 =  0. (7)

ß,ml)tj)epeimHpyeM ypaBHeHHe (7) no y  h z : 

<B2A 2y —  2 y l S z —  2 Y  S zb =  0; 

o>2Ä 2z —  2z 2 Sy  —  2 2 S yd  =  0 , 

OTKyaa onpeaeaaeM  KoopanHaTbi o c h  AA  b 3 3 b h c h m o c th  o t  M a :

2 S2b

(8 )y — 2 v o
“ 4 —  2 S Z

2 Syd

(9)

H t o 6u  HaftTH n acroT y  coCcTBeH iiux KoaeöaHHft cöa oraocH Teab- 
ho  och AA, noaCTaBaaeM 3HaneHHa BupaHceHnft (8 )  n  (9) b 
ypaBHewne (7 ), OTKyaa nyTeM n p o cru x , ho  TpyaoeM KHx np eoöp a- 
30BaHnft noaynaeM  ypaaH enne e a e a y io m e ro  »n a a :

A  -f- ß  ioA -}- C <ô  -]- D  — 0,

KOTopoe npHBOÄHTCH k  noHHOMy KyÖHnecKOMy ypaBHeHHio.

Pem eHHe KySnnecKoro ypaBHeHHH a aeT  Tpn 3HaneHHa aaa ( l a - 

EIoacTaHOBKa noayneHHbix 3HaneHHft o  BbipaJKeHiHH (8 )  «  (9 )
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n03B0JlfleT H3HTH KOOpAHHaTbl OCeft, OTHOCHTejlbHO KOTOpblX n p o- 
h c x o a h t  KOJieöauHH.

ripeÄnOJIO>KHM, MT'O KOJießaHHH npOHCXOAHT OTHOCHTejlbHO OCH 
B B  (pnc. 4 ),  j ie * a m e H  b njiocKocTH Y O Z  (n jiocKocTb ciiM MeTpm i) 
h nepeceK a iom eä  ocb Y  « a  paocTosnnni y o t  n a qa jia  «oopnMiHaT h 
cocTaBJiaiomeft y ro ji Q c ocbio Z. HcnoJib3yH, KaK h paHbuie, npiiH- 
n «n  JXaJiaMÖepa cocTaBJineM ycjioBHe paBHOBeciHH MOMeHTOB o t-  
HociiTejibHo och  B B  a jih  npoH3BOJibHoro nojionceHHH, onpeaeJine- 
m oto yrjiOM C?:

d t  2
J  B +  r 2 4> 2 C lß  +  r\X>2 C 2ß — 0, ( IC )

rÄe J B = m  (p2 s in2 0 +  p2 cos2 0 +  y 2 Cos2 0);

d t2

3naHeHHH »eCTKO CTCH  onop  C l B  H C i B  HaXOÄHM H3 JIOH<eHBbIM 

Bbirne cnocoßoM :

C 1B =  C u  cos2 Sj +  s in 2 (C ly cos2 0 +  C\z s in 2 0);

C 2B =  C 2x cos2 b2 +  s in2 o2 (C 2y cos2 0 +  C 2z sin2 0)

hjih n oc jie  noACTaHOBKH

[ ( y  +  & i )c o s 0  —  r f i S i nO] 2
C , B  —  C lj,

r\
- +

- f  — —  (C iy  cos2 0 +  C u  s in2 G):

r\

=  c2 Ky +  fe2) cos6 +  d2Sin0i2 ]

+  (C 2y cos2 6 +  C 2z s in2 0).

rf2<l>
■riOACTaBHB iH aH ^eH H bie  3Ha*ieHHH ÄJIH J B ,  ^ 2 . C \ B  H L z b  3 

ypaBHeHHe (10 ), nocjie npeo6pa30BaHHH nojiynaeM:

4 « ( P2 s in2 0 +  p2 cos2 0 +  y2 cos2 0) —

—  2 C lx  [ (y  +  b{) cos 0 —  d i sin  0]2 —  2 C 2x [ (y  +  b2)  cos 0 + 1  

+  d2 s in  0]2 —  2 C iya\ cos2 0 —  2 C 2y a\ cos2 0 —  2 ( +  n^sin2 0 —

—  2C2?Ö2sin2G =

P a cK p b iB a eM  c koökh  h b b o a h m  coK p am eH H b ie  oßo3H aqeH H H :

2 s  2 C u ± 2 C u  ^  s ^  =  ^ x b \ +  2 c t A

r n

I  S x b

X S xd =

X SvM  =

X Syd1 =

2 + r f 2 =

X S ,n 2

2 C Xxbi +  2 C2xb2

m

2 C u d i  -  2 C 2xd2 _

OT

2 C i + +  —  2 C 2xb2d2

OT

2 Ciyö2 +  2 C2y i2

OT

2 C , + 2 +  2 C 2+ 2  

m  

2 C i^ a 2 +  2 C 2~n|

OT

Torna

“ b (y 2 +  Py *S2 0 +  P2)  y 2 S  S *  —  2y 2  S x b —  2  S.v62 —

-  2  Sy«2 -  tg 2 0 ( 2  S x d? +  2  S2+ )  +  2 tg  0 (  y  2  S x d +

+  2  S x bd} =  0. (12)

ÄH^ijiepeHUHpyeM ypaBHeHHe (12) no tgO  h y:

4  Py 2 tg 0 -  2 tg  0 (S  Sxd2 +  S + a 2)  +

+  2 ( y  S s ^  +  S s ^ r f )  = 0 ;

< 4 2 y  —  2 y  2  S *  — 2 S S * 6  +  2 t g O  2  S x d =  0,

o T K y n a  o n p e n e jiH e M  y h t g  0  b  3 3 o h c h m o c th  o t  toB .
HTOÖbl HaÜTH HaCTOTy COÖCTBeHHblx KOJießaHHH CÖB OTHOOHTC.ilb- 

» 0  och B B , noACTaBjiaeM HaÖAeHHbie 3HaHe«Hn y  «  t g  0 o  ypaB­
HeHHe (12). B pe3yjibTaTe 3Toro, KaK h panbine, nojiyqaeM ypaB­
HeHHe mecTOH CTeneHH, KOTopoe npHBonHTca k  nojiHOMy kyöHqe- 
CKOMy ypaBHeHHio.

T aK H M  o ö p a 3 0 M , b K a iK n o il H3 p a c c M a T p H B a e M b ix  n jio cK ocT e fl 
n p o H c x o n n T  KOJießaHHH OTHOCHTejlbHO T p e x  h jih  M eH ee n a p a j i j ie j ib -  
Hbix o ce fi, K O O pnH H aTbl KOTOpblX  OnpejleJIHIOTCH ÄeilCTBHTejIbHblM H  

3HaqeHHHM H H U?B  .

B Tex cjiyqanx, Korna neftcTBHe KaKoro-HHßyab H3 B03Mymaio- 
IH.HX HMnyjIbCOB OCOßeHHO CHJIbHO, KaK npH qeTblpexHHJlHHnpOBOM 
nBHraTeJie, h jih  Korna HeoßxonHMo, HToßbi KaKan-HHßynb TOHKa 

c h j io b o t o  arperaTa ne HonbiTbiBajia nepeMemeHHH, KaK npH 
Hcnojib30BaHHH TOJiKaiomefl Tpyßbi njih  nepejaqH o t  3anHero m o- 
CTa TOJiKaiomero ycnjinn h ipeaKTHBHoro MOMeHTa, nejiecooßpa3HO 
npHMSHeHHe noaBecKH, ocHOBanHoft Ha ■npHHUifne memipa ynapa.

B cooTBeTCTBiHH c TeopeMofl o ueHTpe ynapa «enoABHiKiHaH 
ocb, Ha KOTopoft BpamaeTca Tejio, He ßyneT HcnbiTbmaTb ynapa, 
aeftcTByiomero Ha s t o  Tejio npn ycjioBHH:

1) ecjin Tejio CHMMeTpHqHO h ynap npnjiojKeH b  njiocKocTH c h m - 
MeTpnH;

2) ecjiH «anpaBJieHHe ynapa nepneHaHKyjinpHo npaMoil, coean- 
HHiomeft Toqxy nepeceqeHHH o c h  BpameHHa c njiocKocTbio CHMMe- 
TpHH H ueH Tp THJKeCTH;

3 )  ecjiH ynap npHJiOHceH b  neHTpe ynapa —  t o h k c ,  oTCTOameii 
o t  oqh  .Bpam eH H H  H a p a c c t o H ’HHH

L  =  —  , (13)
m p

rae p  —  paccTOHHHe n e w r p a  THHcec™ o t  o c h  BpameHHH.
B bO Ä H  B BbipajKeHHe BMecTO MOMeHTa HHepnHH J OTHOCHTejlbHO 

OCH BpameHHH paÄHyC HHepnHH Po OTHOCHTejlbHO HeHTpa TH>Ke- 
c t h  h paccTOHHHe q o t  neHTpa THiKecTH no neHTpa ynapa BMecTO 
paccTOHHiHH L  o t  o c h  iBpameHiHH ao  neHTpa ynapa, nojiyqaeM

Po
(14 )

Tbkhm oßpa30M, ecJiH pacnojioiKHTb nepeaH ne onopbi 1 (pnc. 5) 
B nJIOCKOCTH neHCTBHH HeypaBHOBeineHHOH CHJIbl HHepnHH BToporo 
nopanKa Ha paccTOHHHH q  o t  neHTpa th jk c c th  O, a 3anHHe ono- 
pw 2 Ha paccTOHHHH p  no n p y ry io  cTopoH y o t  neHTpa th ik cc th , 
Ha och, coenHHHiomeH neHTp th ik c c th  h nepeaHHe o n o p u  1, t o  
nHHaMHqecKne chjim, neftcTByiom He b njiocKocTH onop /, He Bbi30- 
ByT peanuHH b 3anHHx on op ax  2 h HaoßopoT. HosTOM y nepenHan 
onopa aojiiKH a ßbiTb cneJiaHa m htkoh, HToßbi npennTCTBOBaTb ne- 
penaqe HMnyjibcoß, a 3aaHHH MomeT ßbiTb cn ejiana  OTHOCHTejlbHO 
»CeCTKOH.

üonojiH H TejibH oe npeHMymecTBO nocTnraeTCH, K oraa  ocb 1— 2  
coBnanaeT c rjiaBHoii ocb io  HHepnHH Z , a och on op  napajijiejibHbi 
rjiaBHbiM ochm HHepnHH, TaK KaK npn stom  yMeHbmaeTCH hhcjio 
CBH33HHbIX KOJießaHHH.

CoßjnoaeHHe npHBeneHHbix ycjioBHfi no3BOJiaeT npencTaBHTb 
CHJioBoii a rp eraT  h e ro  n on secK y b BHae anHaMHqecKOii MoaeJiH 
H3 a ß yx  He CBH3aHHbix Meacay coßoft Macc, onnpaiom axcH  Ha npy- 
/KHHbl. HaCTOTbl OOßCTBeHHblX KOJießaHHH 3THX MBCC MOTyT ßbiTb 
onpeaeJieHbi no B b ip axem n o  (2 ).

OaHaKo « a  npaKTHKe npH CHCTe.Me noaBecKH, ocHOBaMHOii « a  
npn.HUHne neHTpa ynapa , och onop oßbiqHO pacnojiaraioTCH c h m - 
MeTpHHHO OCHM ÄBHraTejiH.

3 t o t  Tnn noasecKH  HHorna Haxo'aHT npHMeHCHne TaK>Ke npn 
mecTH- h BOCbMHnHjiHHapoBbix ÄBiiraTenHX, ecnH n p eanoaara ioT , 
hto n oc jie  peMOHTa ÄBHraTejiH bo3m o>kho  B03HHKHOBeHne HeypaB- 
HOBemeiiHbix chji HHepnHH nepBoro nopaaKa. IlocKOJibKy b 3th x
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y c n o B H a x  n ey p aB H O B em eH H o C T b  MOJKeT B 03H H K H yrb  b  nnocKOCTii 
n io ö o r o  U H n n H jp a ,  t o  c  s t o h  t o h k h  3peH H a p a c n o n o jK e H iie  n e p e j -  

h h x  o n o p  H a n o jio B H H e  j j h h u  ß n o n a  U H n H H jp o B  aB J iaeT ca  H a n -  
6 o n e e  o n p a B fla H H b iM .

B 3 a jn e M  K O H ue c n n o B o r o  a r p e r a T a  m o jk h o  n oM ecT U T b  o n o p v  

'B njIOCKOCTH X O Z  HJIH B6 .1H 3H 'H ee B OBH3H €  T0M, 'HTO OCb Z  s j e c b  

n p o x o jH T  H H * e  o c h  K O jieH H aT o ro  B a jia . B n e p e jH e M  KOHue c h jio -  

B o ro  a r p e r a T a ,  r a e  o c b  Z  n p o x o jH T  B b iin e  o c h  K o n e H n a T o ro  B a jia ,  
p a c n o j i o * e H H e  o n o p  0 K a 3 b iB a e T c a  B ecb M a  3 a T p y jH H T e n b H b iM , TaK  

KaK T p e ß y e T  npH M eH eH H H  BblCOKHX KpOHUITeß.HOB. 'I lo S T O M y  3jeCb 
qacT O  npH M eH aiO T  j ß e  V -o 6 p a 3 n o  ycT an oB J ieH H b ie  o n o p u  (p n c .  6 ) ,  

K O T opb ie  yCJIOBHO MOJKHO 33M eH H Tb OJHOH 3KBH33JieHTH0H OllOpOH,

P hc. 5. P hc. 6.

o ö n a ja io m eH  t 3 k h m h  jx e  ynpyrnM H c b o h c tb 3 m h , h o  pacnonojKeH- 
HOH 3>HaHHTejIbHO BblUie HX. 

B t o m  cn yn ae, K o r ja  y ro ji M e jK jy  rnaBHoft ocb io  Z  h ocbra k o -  

jieHHaToro Bana Man, V -o6pa3H aa  ycraHOBKa on op  MOJKeT OKa- 
33Tbca HeoöxOÄ’HMOH h b  3a jh c m  KOHue cnnoB oro arperaTa .

OnpejennM  BepTHKanbHyio, ropH30HTanbHyio h yrnoByio jxecT- 
k o c t h ,  a T a K *e  pacnonojKeHiie s t o h  SKBHBaneHTHofi onopbi. 

B e p T H K a n b ' H a a  » e c T K O C T b  O K B H B a n e H T H o i i
P

o n o p u  ( pH'c. 6 ). n y cT b  non BepTHKanbHbiM ycnnneM

K a jK n a a  o n o p a ,  p a c n o n o jK e H H a a  n o n  y rn o M  ß  k  o c h  c h m m ctp h h ,  
n e iß o 'p M H p y eT ca  b  BepTH K anbH O M  .H anpaB neH H H  H a  B en »H H H y  sa. 
J le iß o p M a n H H  sg M'OJKeT ßb iT b  ip aan o jK eH a  Ha je iß o p M a u H H  b  H a -  
n paB n eH H H X  c jk 3 t h h  h c jB H r a  onopu cooTBeTCTBeH H O  Ha  

sg c o s  ß  h S g  s in  ß.

E cnn npnuarb, hto JKecTKOCTb b  HanpaBneHHH cjk3thh paB’iia 
. a b HanpaBneHHH c jB H ra  C c g  , t o  cocraB naiom H e cjKaTKH 

h c jB H ra  ßynyT  cooTBeTCTBeHHO pasHbi C c3lcsecos?  h C c<?.s6sinß 
TaKHM o6pa30M , cyMMa BepTHKanbHbix npoemiHH CHn cjk3thh 

h c jB H ra  jn a  jB y x  on op  

Pg =  2 s e (C CM cos2 ß 4 - C cd sin2 ß),

O TK yja  BepTHKanhHan jKecTKOCTb SKBHBaneHTHOH onopu 

Cgg =  2 (C c x  cos2 ß +  C cd sin2 ß). (15)

I lo n o jK e H H e  SK B H B aneH T H oß  onopu h m  TOHKa npHnojKeHHH ro- 
pH 30H TanbH oft p aB H O jeH C TB yio iii,eH  m o jk c t  ß b iT b  H a ü je H O  H3 

T p e y ro n b H H K a  c n n

COS |

tg (<i (17)

r j e  a  —  y r o n  M e jK jy  paB.HOj.eHCTByioiH .eH h o c b io  CHM M eTpHH.
E c j h  o6o3H aH H T b p a 3 M e p u  n o  B ep T H K an n  o t  t o h k h  .nepeceneH H H  

o ce ii CJK3THH JO  HeHTpOB OHOp H JO  U e H T p a  OKBHBaneHTHOft o n o -  

p u  COOTBeTCTBeHHO H epe3  h  H /, TO H3 mpOCTblX COOTHOUieHHH  

c n e jy e T

l  __ sin (a  —  ß) 

h  cos ß sin a

Ü 3 TpeyronbHHKa cnn

C c d S ?  COS [
sin (a —  ß) =

2 C cdSs sin a cos j

1

nosTOMy

2 C c d
(18)

y  r n o 'B a h J K e c T K O C T b  s K B M B a n e H T H O ä  o n o p u  
(pnc. 8 ) .  I ly cT b  Ha o n o p u  je ite rB y e T  .MOMeHT n apu  cnn M , C 03 ja - 

M  
kiuihh b  onopax BepTHKanbHbie ycHnna ~  , r j e  2n —  paccToa-

M 7
r j s i n /> /  

/  n ' ß -

i

\  ' !

K  i

\

T i “ “
„ J a

\ \  P hc. 8.

, s \ / s  s in  (a  -ß )

H ne M eJKjy u eH T paM H  onop, K O T o p u e  M o ry T  ö b iT b  p a 3 n o jK 6 H U  Ha
M  cos ß

cocTaBnsnourHe cjKaTHa h cjBKra cooTBeTCTBeHHO Ha
2 n

M  sin j 

2 n ~

Orcioja je ip o p M a u H H  o jk s t h h  h c jB H r a  Ö y jy T  cooTBeTCTBeH H O  

A fc o s ß  M s i n ß
paB'Hbl

2 n C r
H

2 n C c d

r o p H 3 0 H T ä n b H a a  J K e c T K O C T b  h n o n o j K e H H e  

3 k b  h b  a  n e  h t  h o ft o n o p u  (p n c .  7 ). A.HanorHHHo Ha.xojHM 
c y M M y  ro p H 3 0 H T a n b H b ix  n poeK U H H  cn n  c jK aT H a  h c jB H r a  jB y x  
onop 

P i  =  2s;  (C CM sin2 ß +  C cä cos2 ß), 

o T K y ja  ro p H 3 0 H T a n b H a a  JKecTKOCTb 3KBHBaneHraoft onopu

=  2 (C q m  s in 2 ß +  C cd cos2 ß), (16)

n p n  n o B o p o T e  o ö e n x  o n o p  H a yron ©  OTHOCHTenbHO i jeH T p a  

3KB'HBaneHTH0H o m o p u  nH H eH H an  je ip o p M a u H H  H a o n o 'p a x

sin a

H e ip o p M a m iH  s  M o jK eT  öb iTb  p a3 n o jK eH a  n a  jecß opM au H H  b 

naiipaB neH H H x c j k 3 t h h  h  c jB H ra  c o o t b c t c t b c h h o ' Ha

S S in  (st —  ß) H S COS (st -  ß),
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OTHomeHHH aeiJjopMauHH, 
HOJIÄHbl ßbiTb paBHbl, T. e.

M  cos ß

O TK yaa

C CM. 

M  s in  ß 

2n C cd

nonyaeH H ux asyM n onocoßaMH,

s s in (a —  ß)

s cos ( «  —  ß)

Cpd

C  rjK
  =  tg  (d -
tg ß  ^

■P).

TaKHM o-ßpasoM, onaTb iio.’iyqae.M ypaBHemie (17 ), onpeaeaaio- 
mee nonomeHHe SKBHBaaeHTHoii onopu.

H a ocHOBe paßeHCTBa aeißopMauHH caBHra «M eeM

M
s cos (d —  ß) =  sin  ß.

2n  C cd

HoacTaBaHH 3HaneHHe s, moayHHM

4>n M

sin a
cos (d —  ß) =

2 n C c d
sin  ß,

OTKyaa y ra o ß a a  wecTKOCTb 

„  M  2rflCcd  cos (d —  ß)
C * " =  T "  - ä ^ d  +  c « .  C g » .

h —  l  h
Han, noacTafljiHH c tg  d =   h  c tg  ß =  -—  , oKOHnaTeabHO

n n
noaynaeM

Cgye —  2 (n2 -)- A2 —  h l) Ccr). (19)

B KauecTBe y n p y ro ro  sneMeHTa noaBecKH cn aoB oro  arperaTa  
na nerKOBbix aBTOMofinnax nanonb3yeTCH pe3HHa, KOTopaa no3BO- 
aneT b uiHpoKOM aHanaao'He MeHHTb oß m yio  mecrKOCTb o n o p u  
nyTeM  npHMeHeHHH KO'Mno3HUHH, o fin aaa iom H x pa3nHHHoft TBep- 
aocTbio , h, H3MeHHH ee iKOH(j)HirypauHio 3a caeT  HapyjKHofi (ßopMbi 
Han BBeaeHHH monocTeft, HonynaTb n ioß yio  Tpe6yeM yio CTeneub 
jKeerKOCTH b HyjKHOM HanpaBaeHHH.

U n h o n o p  ynorpeÖHHeTCH pe3HHa Ha ocHOBe HaTypanbHoro Kay- 
nyKa, oßnanarom aa b u c o k o h  npoHHOCTbio, 3HaH.HTenbHbrM BHyTpen- 
IHHM TpeHHeM, HH3K0H OCTaTOHHOH netßOpMaaHeÜ H IießoabUIHM
«oaeöaH H eM  c b o h c t b  b n p ea ea a x  o t  — 20 ao  +70°.

O nopu  Bbinoa'HHioTCH b (ßopMe pe3HHOBbix ßnoKOB c npHByaKa- 
HH3HpoBaHH0H k  whm CTaabHoft apM aTypoft, Hononb3yeMoft a a a  
KpenaeHHH, h to  aaeT  B03MOHiH0CTb yaoÖHO BocnpHHBMaTb ycnnHa 
c & B H r a ,  a TaKJKe HopiMaabHbie iHarpy3KH, aeöcTB yiom H e b npoTH- 
BonoaorKHbix HanpaBaeHHHX, «  tskh m  oßpa30M Hanßonee noaHO 
HOn0ab3OBaTb o6b6M  pe3H!HbI.

T ax  KaK pesHHa oß n aaaeT  ihhsk oh  ycTanocraoH  npoHHOCTbio na 
pacTHHceHHe, ocoßeiiH o b ycaoBHHX B03aeficTBHH arpeccHBHUx 
tßaKTOpoB, TaiKHx, « a «  n a p u  fßeH3HHa, noBUiueHHaH TeM/nepaTy-

(pnc. 1 0 ), oßaaaaioinH X hh3k oh  mecTKOCTbio n a  c a B »r  b npo- 
aoabHOM HanpaBaeHHH .(nepneHaHKynapHO nnocKOCTH aepT e ik a ).

O n o p u  (JiHiicHpyiomero Tana  oßbiHiio npHMeHHiorcH a n 6 o  Tonb- 
Ko b nepeaHOM, jm 6 o  ToabKo b aaa'HeM KpenaeHHH cn aoB oro a r­
p e ra T a .

O H KcauH H  c n a o B o r o  a rp e ra T a  b nonepenH O M  H anpaBaeH H H  n yn - 
uie B c e ro  o c y m e c T B a a e T c a  c  noM om bio V -o ß p a m o ii ycTaHOBKii 
o n o p , TaK  KaK  n e  B neneT  3a coßoft yBeaHneHHH y r a o B o ft  x e cT K O - 
CTH noaBecK H .

U n a  orpaH H neH H H  BepTH KaabH bix n ep eM em eH H a  c n a o B o r o  a rp e ­
ra T a  n o a  aeöcTB H eM  c a y n a iiH b ix  y a a p H b ix  H a rp y3 0 K  h pe3KHX H3- 
M eHeifHu K p y T H m e ro  MOMeHTa b  m hpkhx o n o p a x ,  H a rp y m a e M U x  Ha 
c a ß iir ,  npHMeHHioTCH y n o p u  (p n c . 11). ripn s to m  a a n  yM eH biue- 
hhh  a M n a n T y a u  iKoneßaHHii M o m e T  ßbiTb H cnonb30BaHO m p orpec- 
CHBHoe yB eann eH H e mecTKOCTH 3a cn eT  n ocT en e H H oro  H3MeHeHHH 
n a e n a  npH aom eH H H  n arp yaK H .

B Tex caynanx, Koraa onopu  ycTaHOBaeHbi TaK, h to  pa3pyiue- 
/HHe pe3HHbi MOHceT noBaeHb a a  o o ö o h  aBapmo, b  h x  KOHCTpyKU,HH 
npeaycMarpHBaioT cnenHaabHue npeaoxpaHHTeabHue ycTpoßCTBa 
Bpoae ynoMHHyTbix ynopoB.

M t o ö u  H3a»m He n e  HarpyrnaTb pe3HHy onop, HecooTBeTCTBHe 
b m poaoabH ux h nanepenHUx ycraHOBOHHUx pa3M epax paMbi h 
cn aoB oro  a rp eraTa  KOMneHCHpyeTCH 3a cneT OBaabHbix OTBepcTHH 
a a a  KpenemHbix 6 o h to b  b apM aType Tex onop, KOTopue He ({ihk - 
CHpyioT noaom öH H e c n a o B o r o  arp eraTa  b b to m  HanpaBaeHHH.

B b iß o p  pa3M epoB  pe3HH0Bbix n acT e ft o n o p  npon sB oaH TC H  Ha oc- 
HOBe CTaTHHecKOH Ha/rpy3KH, n p a x o a n m e flc H  n a  o n o p u  o t  Beca 
c n a o B o ro  a rp e ra T a . O p H  s to m  H an p am eH H e c a ß H ra  « e  a o a a iH o n p e -  
'B u m aTb  1,75 kb/cm2, a co3 a a B a eM a H  npH s to m  aetßopM anH H  25°/o- 
■HanpHHceHHe c h o t h h  He HM eeT c r p o r o r o  n p e a e a a  h  K oaeO aeTC H  b 
irpaHHuax 3,5— 1'7,5 m jc M 2; j a a  cmaTHH cymecTBeHHoft HBaneTCH 
BeaHHHHa tuecjiapManHH, K O Topan  H e aoa>K H a n p eB b im a T b  2 0 %  [3 ].

O p H  STOM HTOÖbl OÖeCneHHTb CKB03eyi0 iByaKaHH3aH,.HIO, TOamH- 
Ha pe3HHbi He a oam n a  ßbiTb 6 oaee  45 m m .

3 t h  npeaeabHbie aaaHeHHH HanpHmeHHH h aeißopMauHH paBHuw 
oßpa30M o th o c h t c h  k  cocTaBaHiomHM CÄBnra h c h o t h h  npn kom - 
ÖHHHpOBaHHOM êfl'CTBHH OÖOHX BH'AOB IianpHHCeHHH.

pa h a p .,  onopu BbinoaHHiOTCH Tax, h t o ö u  o,h h  noaBepraancb 
ToabKo caßHry h o k h t h io . f lp n  s t o m  aan H3oaHtiHH o t  nepeaa+H 
KoaeöaHHft, Koraa HeofixoaHMa ßonbinan aeißopMawua, npeHMy- 
mecTBeHHo HonoabayeTCH casur, a aan orpaHHHeHHH nepeMemeHHa 
cnaoBoro arperaTa, xoraa  HeoßxoaHMa Maaan aecßopMauHH, —  
cmaTHe. HaHaynmne peayabTaru c t o h k h  speHHH cpoxa cayacßu 
pe3HHu aocTHraioTCH npn k o M'6h h h p o b 3 h h o m  aeiiCTBHH caBHra h 
OK3THH, KaK npil V-OÖpa3HOH ycTaHOBKe onop.

J la a  H 3oaniiH H  o t  n epeaaH H  K o a eß a H n ft  npHMeHHioTCH n p ocT b ie  
n p H M o y ro a b H b ie  HaH K p y r a u e  o n o p u  (p n c . 9 ), K O T o p u e  n o3 B oa flio T  
n a r p y m a T b  Ha ca 'BH r Han cm a T H e  Han na Kcw ßH H auH io  o ß o n x  bh- 
a o B  h au ph>keH H II.

<J>HKcau.HH c n a o B o r o  arperaTa b npoaoabnoM HanpaBaeHHH y a o ß -  

HP o cym ecT B an eT C B  p  n oM o m b io  p n o p  K o p u T H o ro  npocßH as

P hc. 12.

yqHTUBan OTHocnTeabHo Heßoabm ne aan  peaHHU aeißopMaiiHH 
onop, aan  pacneTOB HanpH*eHH fl h mecTKOCTeft M oryT npHMeHHTb- 
CH 33BHCHMOCTH MeHCay yCHaH6M H ae^OpM aUHeft, OCHOBaHHUe
Ha 3aKOHe T y x a  [5].

B ca yn a n x  KOMißHHHpoBaHHOro aeftcTBHH c h o t h h  h  cannra , Ha­
npHMep npn V-oßpa3H oft ycTaHOBKe on o p  (pnc. 6 ) nan npn o n o ­
pax  KopuTH oro npai})HaH (pnc. .10), onpeaeaöHHe cocTaBaniom HX 
cna OKaTHH h caBHra o t  BepTHKaabHOH ;Harpy3KH npeacTaßaneT 
coß o fl CTaTHHecKH Hepa3pemHM yio 3aaany.

O a T H K a  aaeT  Bcero oaHÖ ypaBHeHHe —  paßeHCTBo npoeKunü 
cn a  Ha BepTHKaabHyio ocb; BTopoe ypaBHeHHe noaynaeTca  » 3  yc- 
aoBHH aeißopMauHH.

3HaqeHHe M oayan  ynpyrocTH  npn cmaTHH E  a a n  pe3HHU b  3a- 
bhch .m octh  o t  . nncaa TBepaocTH n o  IU o p y  npHBeaeHo na 
pnc. 12 [5],

E
M oayab  ynpyrocTH  npn caBHre aaa pe3iHHbi G  — —— [5 ], JJaa

o
on op  .cnaoB oro arperaTa  npHMeHneTca pe3HHa TBepaocTbio 45—  
60 eamiHU no IUopy.

H eoß xoa ifM o  yHHTUBaTb, h to  M oayan  yn p y ro c ru  pe3HHbi npn 
c>KaTHH h caBHre b ycaoBH ax aHHaM imecKoro HarpymeHHH npe- 
BbimaioT TaxoBbie a a a  CTaTHnecKHX ycnoBHÜ. U a a  pe3Hiiu, npn- 
M eHaeM ux b on o p a x  CHaoBoro a rperaTa , s t o  OTHomeHHe Koaeß- 
aaeTca  o t  1,05 a o  1,20(1]. OpH m sccob om  npoH3BoacTBe H aao eme 
yHHTUBaTb aon ycK  na KoaeßaHHe TBepaocTH peaHnu, KOTopuü n(q* 
}KeT ßUTb npHHHT paBHUM ± 1 5 %  [1],
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M to ö h  oßecinewHTb- Ha npaKTHKe mogyweHHe HeoöxogHM bix ynpy- ,HbI jjMeTb y«a3aHHH 0 6  HcnbiTaTejibHUx ych jih h x  h cooTBeTCTByio-
THX CBOHCTB, paÖOHHe HepTejKH onop, HOMHMO TpeÖOBaHHH TBep-
go c T H  pe3HHM h MaKCHMajibHoro ycHJiHH o rp b rn a  ap M aT yp b i, gognc- u1hx ge<j)opMau.HHX b H anp aB gerotH  gencTBH H  och ob h h x  H arpy30K .
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J l . A .  O C T P Q y M O B

M ockobckhh  aBT03aB0fl HMeHH JlMxaMeBa

D  C O B P E M E H H b lX  aBToM O Ö H gnx «K a T b i f t  B 0 3 g y x  .n p HMeHH eT- 
”  CH He TOJTbKO B nHCBMaTHHOCKOM npH BO ge T0pM0:30B, HO H B 

H eH TpajIH30BaHH0H CHCTeMe HaKaH.HBa;HHH IHHH, B HHeBMaTHHeCKOfi 
n og B e c K e , b  ynpaBJieHHH n epeK gK M en H H  n e p e g a n  b  g ß y x c K o p o c T -  
•HO.M a a gH eM  M o c T y  h  ipa3gaTOHH0H K o p o ö K e  h  t .  g .

K o M n p e c c o p ,  ycT aH aB gH B aeM b iö  b H acTO H igee BpeMH Ha a'BTO- 
m o ö h jih x  3HJI-164 h 3HJI-157, n e  y g o ß g e T B o p n e T  b no.THOö M epe 
9 th x  noTpeÖHOCTefi. H o s T O M y  ö b u ia  n o c T a ß g e H a  a a g a n a  cn poeK TH - 
p oB aT b  KO M inpecoop d o j ib u ie ö  npoH SB O gH TegbH ocTH . B p e 3 yg b T a -  
T e  n p oB ege H H b ix  p a ö o T  öbu i e o a g a H  K o M n p ecco p  aBTOMOÖHJin 
3HJI-130 —  HenpHMOTOWHblH gByXH,HgHHgpOBbIH « o M n p e c c o p  o g -  
HOCTyneHHaTOTO O KaTHH C JKHgKOCTHbl'M 'OXJia)KgeHHeM rOJIOB'KH H 
ÖJioKa HHJiHHgpoB. C n cT e M a  cm 33kh  KO M npec- 
c o p a  —  n o g  gaBJieHHeM  n  p a 3 ö p b i3 rHBaHHeM.
P a 3 r p y 3 K a  K O M n p eccop a  ocym ecTB JineTCH  Me- 
t o ä o m  n e p e n y c K a  n epe3  O TKpbiBaiom HecH  
B nycK H bie K gan aH M .

ripoH3BogHTegbH0CTb KOMnpeceopoB aBTO- 
MOÖHgeÖ 3HJI-164 (iHTpHXOBbie gHHHH) H 
3HJI-130 (c n a o u iH b ie  j ih h h h )  n o K a a a a a  Ha 
pnc. 1.

«opeHHOH inoguiHHHHK 6  KOJieHHaToro Baga ngaBaiomHH. B hhhc- 
Hefi rogO'BKe maTyHOB 7 ycTanoBJieHbi ÖHMeTagganecKHe B K gagu - 
iuh, a b BepxHeft rogoBKe —  öponaoBbie BTygKH.

Ha K a *g O M  nopuiHe 8  HMeeTCH no  Tpn » o g b n a ,  H3 k o top m x  
gBa BepXHHX HBgHIOTCH KOMHpeCCHQHHblMH, a OgHO HHJKHee —  
M acgocneM Hoe.

B o 3 g y x , nocTynaioinHH b KoM npeccop, npoxogH T onncTKy b b o 3- 
gyniHOM <{)HgbTpe gBHraTegH h  no rHÖKOMy pe3HH0B0My rngaHry 
n on aga eT  n o g  egacTHHHaTbie BnycKHbie KganaHbi 9 , paonogoHceii- 
Hbie b ÖJioKe HHgHHgpoB. CHcaTbifl nopinHHMH ß03gyx nepe3 Bbl- 
nycxH bie KganaHbi 10 nocTynaeT  b  rogOBKy h o r r y g a  no Tp yöo- 
n p oß ogy  b nHeBMaTHHecKyro CHCTeMy aBTOMoönga.
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P hc. i. P hc. 2.

rioBbim eHHe npoH3BogHTegbHOCTH HOBOro KOMnpeccopa no opaB- 
HeHHio c KOMnpeccopoM aBTOMOÖHHH 3HJI-164 nogyneHO 3a cneT 
yBegHneHHH gn a M erp a  HHJiHHgpoB h cn o co ö a  HanogHeHHH hx  B03- 
gyxoM .
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H llC ^ O  I lH J IH H Ä p O B ..................................................... .............................................. .....  2
g H a u e T p  U H .lM H ip O B  B MM   ..................................................... .....  60
X o a  n o p u iH H  b  m m ....................................................................................................................................... 38
0 6 m m  U H jiH H a p a  b  cm? ..........................................................    21 4 ,8

KoHCTpyraiHH KOMnpeccopa 3HJI-130 noKa3aHa Ha pnc. 2. Ko- 
jieHqaTbifl Bag 1 o t  oceBoro OMemeHHH i^HKCHpyeTCH aagHHM ko- 
pCHHbiM nogiHHnHHKOM 2, HapyiKHoe Kogbuo KOToporo 3an<aT0 
Meacgy «apTepoM  3 h sagHeft kphuikoh 4, a BHyTpeHflee Kogbuo 
KpenHTCH na B agy  npn noM om n KOgbgeBOH raftKn 5. IlepegH H Ü

ripH  gOCTHHCeHHH O HHeBMaTHHeCKOft CHCTeMe gaBgeHHH, paBiHO- 
r o  7 k o J cm 2, perygH Top gaBgeHHH n oga eT  CHcaTbift B 03 gyx  no Ka- 
n a g y  11 n o g  ngyHHcepu 12 c  yngOTHHTegbHbiMH KOHMiaMH 13, 
ngyHHcepbi nogHHMaiOTCH «  orpb iB aioT  BnycKHbie Kgainanbi o t  
cbohx  c e g eg , gaBan TeM caMHM iBO3M'0H?HOCTb cBoÖogHOMy npoxo- 
g y  B03gyxa H3 iingH H gpa b nHgHHgp, npn o tom  n oga n a  B 03gyxa  
b  nHeBMarnHecKyio CHCTeMy inpenpamaeTCH. . .

M a c g o  ggH  CM33KH KOMnpeccopa n ocTynaeT  H3.CHCT&Mbi,CMa3KH 
gBHraTegH n o  TpyöonpOBOgy nepe3 OTBepcTHe ß. aagH efl KpbiuiKe 4, 
yngoTiHHTegb 14, KaHagbi b KOgeHnaxoM B agy  / k  uiaTyHHbiM n o g - 
uiHnHHKaM h n o  K aH agy b  rnaryHe 7 k  nopuiHeBOMy n a g b g y  15. 
M a c g o , npoHHKinee n o  aa3opaM  b m axyHHbix nogHiHnHHKax, paa- 
(6pbi3rHBaeTCH b KapTepe, CMa3biBaH 3epKago HHgHHgpoB h  KopeH- 
Hbie noguinnHHKH KOgeHnaToro Baga. HaKonHBineecH b KapTepe 
M acgo  caMOTeKOM cgHsaeTCH b KapTep gBHraTegH  no TpyÖonpo- 
ß o gy . . . : , ,  _  . . . . .
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JKiia'XOCTb a u a  oxaa ixaeH H a KOM npeccopa n ocTynaeT  no T p yöxe  
H3 B0J3H0H pyöauiKH BnycKHOro Tp yöon p oB oaa  aBHraTeaa b 
ß.TOK UHUHHapOB, a OTTyaa B TOUOBKy H OTBOAHTCB BO BCaCblBaiO- 
m y io  inojiocTb B oaaH oro  H acoca.

K oM npeocop  ycTaHaBUHBaeTca Ha aBHraTeae nenoaBHWHO, nos- 
TOMy HaTHHCeHHe npHBOJHOrO PGMHH npOH3BOaHTCH lyrjlO'BblM 
cMemeHHeM nuTaMnoBaHHbix aHcxoB pa3jBH>KHoro inKiiBa.

BamMoctpepy 

ß  11

13

K KOMnpeccopy

P hc . 3.

Plepe^aTOHHoe h h c jio  o t  xoa eH q a ra ro  Bana a B H r a T e a a  k  k o m -  
inpeccopy H3MenaeTca b  u peaeu ax  o t  1,23 a o  1,41 3a cneT H3Me- 
.HeHHa ana.M erpa inxHBa KOMnpeccopa npH HaTaixeHHH peMHa.

KoiM npeccop aBTOMOÖHan 3HJI-130 ö o a e e  HaaeixeH b paöoTe 
h jiHineH u ea o ro  pa a a  HeaocTaTxoB, npHcym nx KOMinpeccopy aB- 
t o m o ö h u h  3HJI-164.

Tax, HanpHMep, BBeaeHHe caM oaeftcrByK im H x BnycKHbix Kuana- 
h o b  peaxo coxpaTH u o Bbiöpoc M acaa  ;co  cacaTbiM B03ayxoM b  

ji.HeBMaTHaecKyio cncTeM y; BBeaeHHe ÖHMeTaanHqecxHx BKaaabi- 
m eii HH>x«eft roaouKH u iaTyna 3HaqH'reubH0 yBejinnnao H3iioco- 
CToÜKocTb h yn p o cra u o  peMOHT KOMnpeccopa.

KoHCTpyKUHa KOMnpeccopa TaxoBa, h t o  ero  m oikm o ycTanaBaH- 
BaTb Ha Bce rpy30Bbie 3 B to m o 6 h j!h  h aBToöycbi c  nHeBMaTHqecxH- 
m h CHCTeM3m h oTeaecTBeHHoro npoH3BoacTBa. 3 T a  .MenoaBOACKaa 
yHHtpHxaiiHa ixo.Mnpeccopa anaqHTeabno ynpom aeT  e ro  oöcuyixH - 
B aH H e h peM OHT b  sK o n n y a T a u H H .

P e rya a T o p  aasaeHHH rineBMaTHHecxoft CHCTeMbi aBTOMOÖHaa 
npea«a3H aneH  aan  BMxaioqeHHa KOMnpeccopa mpn aocTHixejiHJi

iMaxcHMaabHOTO aaB.neHHa h aaa  BXjnoneHHH ero npH naaeHHH 
aasaeHHH.

C y m e c T B y io m H ft  p e r y a a T o p  aaB aeH H a  A P - 1 0 B  H ea o cT a T o m io  
H aae>xeH  b p a ö o T e , n osTO M y a a a  aBTOMOÖHaeft 3 H / I-1 3 0  h 
3 H J I-1 3 1  ß b ia a  n p n u a T a  «O H CTpykm H a aHaippar.weHHOiro p e r y a a -  
T o p a  aaßaeH H H  ('pnc. 3 ) .

P e rya a T o p  aaBaeHHa ycTaHaBaHBäeTcn Ha ö a o x e  UHaHHapos 
KOMnpeccopa h coeaHHaeTca HenocpeacTBeHHO c  xaHaaoM 11 
(pnc. '2) b öaoxe .

Kopnyc peryaaTopa coctoht H3 asyx  qacTeft, OTaeaeHHbix apyr 
ot apyra aHatjjparMOH /; b oöenx qacTax xopnyca HMeioTca noao- 
cth , H3oanpoBaHHbie oaHa ot apyroft ynaoTHHTeabHbiMH xoabua- 
iMH nan xaanaHOM.

Ha pnc. 3 p e r y a a T o p  n o x a 3 a H  b noaoixeHHH, x o r a a  a a ß a eH n e  
B TlHeBMaTHHeCKOH CHCTeMe OTCyTCTByeT H Bce nOaBHHi'Hbie a eT a - 
an ycH JiH »M ii npyjKH H  0T>xaTbi b « p a f iH e e  HHJKHee n oa o jxeH H e .

P e r y a a T o p  aaB aeH H a  p a ö o T a e T  ca ea yx n u H M  oßpa30 M . n p n  no- 
BbirueHHH aaB aeH H a  b nH eB M aTH qecxo fi CHCTeMe B 0 3 a yx  n ocT yn a e T  
b n o a o c T b  2, O T x ya a  n o a a e T c a  n o  x aH a a a M : b B epxn eM  x o p n y c e  
b n o a o c T b  3, b hhjkhsm x o p n y c e  b n oa a H a ^ p a r .M e H H y io  n o a o c T b  4. 
H p e o a o a e B a a  con p oT H B aeH H e npyjK H H b i 5, B 0 3 a y x  n oaH H M aeT  a n a -  
4>parM y 1 BM ecTe c o  uitokom. ÜJtok 3acTa.B aneT noaH H M aTbca  
T o a x a T e a b  7, ueH TpaabH bift x a H a a  b kotopom n e p e x p b iB a e T c a  hhik- 
hhm xoH ycoM  a s o H H o ro  x a a n a H a  8, p a 3 o ß m a a  TeM caM biM  n o- 
a o c T b  9, CBaaaH’H yio  c a T M o c ^ e p o ö ,  o t B cex  a p y r a x  n o a o c T e ii. 
Hph a a a b H eü m eM  n oa i>eM e u iT o x a  O TKpbiBaeTca BepxHHft K a a n a « .

BepxHHft xaanaH  OTxpbiBaeTca npn aocTHJKeHHH aaBaeHHa b 
nHeBMaTHqecKoii CHCTeMe 7 ks/cm2,

CixaTbiH B03ayx H3 noaocTH 3 no xaHaaa.M npoxoaHT b noaocTb 
10, a OTryaa n oa  nayHH<epbi pa3rpy30HHoro ycTpoücTBa xoMnpec- 
copa h b noaocTb 11, ra e  co3aaeT aonoa«HTeabHoe ycnane Ha 
■uiToxe 6 3a cneT BxaroqeHHa b paßoTy aoöaBOMHOH naouiaan, paB- 
hoh ceqeHHK) uiToiKa. 3 t o  aoöaBoqnoe ycHaue oßecneqHBaeT qeT- 
Kyro paßoTy peryanTopa h pa3H0CTb b aaßaeHHax BKaioqeHHa h 
BbixaioqeHHa KOMnpeccopa.

npn CHHiKeHHH aaßaeHHH b nHeBMaTH'qecKofl CHCTeMe, a caeao- 
BaieabHO, h b noaocTux 4 h 11 npy*HHa npeoaoaeßaeT ycHane 
«x a T o r o  B03ayxa h oacTaBaaeT onycxaTbca uitok 6 h Toaxa- 
Teab 7, b pe3yabTaTe qero BepxHHH xoHyc xaanaHa 8 caaHTca Ha 
CBoe rHe3ao, a hhjkhhh xaanaH cooßuiaeT noaocTH 11 h 10 qepe3 
noaocTb 9 c aTMoajiepoH, Bbi-nycxaa B03ayx H3-moa nayHixepoB 
paarpyaoMHOro ycTpoücTBa KOMnpeccopa.

OrxpbiTHe HHixHero xaan an a  npoHcxoaHT npu  naaem iH  aaB ae- 
HHH B UHeBMaTHHeCKOH CHCTÖMe aO 6 KS/CjM2.

H aa O'ßeoneqeHHa HaaeixHoft paßoTbi peryaaTopa aaBaeHHa Ha 
sxoaax  B03ayxa H3 nHeB'MaTHqecxoft cncTaMbi h pa3rpy3oqHoro 
ycTpoficTBa KOMnpeccopa ycTanoBaeHbi MeTaaaoxepaMHqecxHe 
(})HabTpbI 13.

nocTpoeHHbie h HcnbiTaHHbie onbiTHue oißpaaiiibi KOMnpeccopa h 
peryaaTopa aaBaeHHa noxa3aaH HaaeiKHyro hx paßoTy bo Bcex yc­
aoBHax oxonayaTauHH.

K  M d O A H K e  p a c M e i a  r a c H T e j i a  K p y T H j i b H b i x  K O J i e ß a H H H

B. H. MOCKAJ1EB 

HAMH

J |  y C T P A H E H H H  KoaeßaHH ft b TpaHCMHCCHH aBTOMoßHaa,
r A  Bbi3biBaiomHX B»6paiu,HH, CTyxH h  ycTaaocTH bie aBaeHHa b  ae- 
raaax, oßbiqHo npHMeHaxiT racHTeaw xoaeßaHHft, ycTaHaBaHBae- 
Mbie b  BeaoMOM flH cxe cuenaeHHa. H au fioab iu ee  pacnpocipaH eH iie 
b  aBTo.MOÖHaecTpoeHiHH noayqH an ynpyrotjipHKUiHOHHbie ra c iiT e a «, 
Bxaxm aeM bie b  TpaHCMHccnx) nocaeaoB aTeabuo . Taxoft racHTeab 
xoaeßaHHH npeacTaßaaeT  coßoft y inpyryx) inpyixHHHyK) MytjiTy, na- 
paaaeabH o xoTopo ft BxaxiqeHa ;(JjpHKiiHOHHaa Myi|)Ta, paoceHBaxi- 
m aa  SHeprHio npu HaauiqHH B3aHMHbix yraoBbix nepeMemeHHH Be- 
a y m e ro  «  B eaoM oro saeMeHToB My4)Tbi.

KoHCTpyxTHBHo o6e Myi})Tbi oÖBeaHHeHbi b oaHo u eaoe  c Beao- 
m h m  aucxoM  cuenaeHHa.

B s e a e H H e  b TpancM HCCHio y n p y r o i i  M ytjiTbi ra cH T ea a  x o a e ß a -  
HHH npHBOaHT X CHHJXeHHK) aHHa.MHqeCKHX Harpy30K, B03HHKaiO- 
iuhx b p e 3 y a b T a T e  pe3 xo .ro  BK axiqeH H a cu en aeH H a  npH TporaHHH 
aBTOMOÖHaa c  M ecTa . 3xcnepH iM eH Tb i n o x a g a a n , mto y n p y r a a  My4>- 
T a  ra c H T e a a  x o a e ö a H H ii npn Maubix nanaabiib ix o ß o p o T a x  aB H ra- 
T e a a  CHHacaeT iiarpy3KH Ha 4 4 % , ripw b h cok u x  naqaabHbix o ß o p o -  
T a x  Ha 5 %  f l J. O a n a x o  ocH O BH oe H a 3 H a q e «H e  ra cH T ea a  —  r a c n rb  

xpyTHabHbie «oaeß aH H a , a o c r a r a x u n a e  ßoaw uH x sea»qH H  « a  peao-

HaHGHbix p e » iH M a x  p a ö oT b i -CHCTeMbi aßH iraTeab— TpaHCMHCCHH. n o -  
3T0My p a c q e T  x a p a x T e p a c T H K  y in p y ro fi MycpTbi ra c H T e a a  x o a e ß a -  
hhft c a e a y e T  n p oB oa H T b  H3 yc ao B H a  atpcpeKTHBHOro ra iu eH H a  x p y -  
THabHbix xoaeiöaH H ft c  noc.TeayKuu.eft inpoBep.xoft Ha CHHTxeHHe Ha- 
r p y 3 o x  npu  T p o ra iiH H  aB T & M jß H aa  c .\ iec ia.

K a x  HSBecTHO, c y m e c T B y io T  .M eToaw  p a c q e T a  yn p y ro tp p H X u n oH - 
Hbix ra cu T e a e ü  K p yT u ab H b ix  x oaeß aH H Ü , BxaxiqaeuM bix b TpaHCM-Hc- 
c in o  n ap aa a ea b H O  [2], h yinpyroippH KUH O H H bix ra cH T ea e ft  a a a  
TpaHCMHCCHH a'BTOMo'ÖHaa [3]. O a H a x o  TpyaoeM K O C Tb pacqeTO B  eu ie  
ß eaH Ka h b x a q e c T B e  H c x o a flb ix  H cn oa b 3 yeT c a  ö o a b iu o e  qH ca o  a a ; i-  
Kbix, 'KOTopbie neoiCxoaH M O  n o a y q a T b  axcnepH iM eHTaabHO (x p y T H a b -  
Hbie >XeCTKOCTH, MOMeHTbi HHep'UHH 'a e T a a e fi TpaHCMHCCHH).

n p e a a a r a e .M a a  M eT oaH xa  p a c q e T a  ra c H T e a a  xpyT H ab H b ix  xoa e - 
ßaiiH ft aoa>K H a npnM eH H Tbca b Tex c a y q a a x ,  x o ra a  b TpaHCMHCCHH 
aBTOMOÖHaa, n e c M o rp a  « a  H aaH qn e iracauiH .x c b o h c tb  b a B H ra T ea e  
h a r p e r a r a x ,  H aßaioaaiO TCH  x o a e ö a H H a  c  on a cH o ft a M n a H T ya o ii, 
n p H B o a am e ii x  noaBaeH H K ) 3 H axon ep eM eH H oro  KpyTH iuero MOMen- 
Ta, j i ,  B B iia y  HaaHqHH 3 a 3 op oB , x  y a a p a M  h CTyxaM  b  TpaHCMHc- 
ch h . 3 t o ,  n p e ix a e  a c e r o ,  o th o o h t c h  k  rp y30B b iM  aBTOM OÖHaa^ h 

piBToöycaM (uanpHMep, rA3-51) [4],
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CjiojKHOCTb cym ecTByiom H X M eroaoB  pacneTa racHTean K p yraab - 
Hbix KoaeöaHHft T p eöyeT  C03aaHHH ö o a e e  n p ocT o ro  HH5KeHepHO.ro 
MeTcxna. P a o n e r  m ojkho  cymecTBeHHO ynpocTHTb h c x o a h  H3 onpe- 
ae.ieHHbix aoinymeHiift. B  onyÖaiiKOBaHHbix pa öoT ax  pemaeTCH 3a-

aana OTbicKamin XapaKTepHCTHK 
■ racHTejiü, onTHM aabiiux c toh kh  

3peHHH rameHHH KoaeöaHHft b 
npouecce hx  pa3BHTHH. B o3mojk- 

ß  ho a p y ra n  nocTaHOBKa 3aaaHH: 
H6o6 xo äh m o  onpeneJiHTb xapaKTe- 
pHCTHKH racHTejia  KoaeöaHHft, on- 
THMajlbHbie C TOHKH 3p6HHH Ta- 
UieHHH KOJießaHHH C 3anaHHOH 
onacH oii aMnaHTyaoft. TaKoft noa- 
x o a  no3BOJiHeT nojiynHTb npocTbie 
pemeHHH h pacneTHbie 4>opMyabi.
K p oM e t o t o , racHTeab, paccHH- 
TaHHbift Ha MaKCHMaJibHoe ra m e­
HHe onacHbix KoaeöaHHft, ö y a eT  
BKJIWHaTbCH B paÖOTy TOJIbKO B

UHOHHoro racHTejiH u p y ra jib -  P^ o n an cH b ix  h OKOJiopesoHanc- 
»m v  Hbix 30H3X, r Ä e KOJießaHHH ÄOCTH-

raioT öojibui'Hx aMiuiHTy,n, h He 
6y.neT pacceHBaTb no.ne3HyK> 
SHeprHio, HocTaBJineMyio ABHraTe- 
jieM Ha ocTajibHbix paöoqnx pe-J II J 1 fITS -/viVlU ̂fli L ) 1/ Ifl CI JI —

HacTb My<J)Tbi; 4 — (JipHKUHOHHbift JKHM3X, ra e  KOJieöaHHH HeBeJIH- 
ajieMeHT. kh  h He npejicTaBJiHioT onacHO-

c t h . TeM  caMbiM He CHHJKaeTCH 
K.n.a. TpaHCMHCCHH « a  s t h x  pe- 
JKHMaX.

PaccMOTpHM p a öoT y  yinpyronjjpHKiuHOH'Horo raoHTejia KpyTHJib- 
h h x  KOJieöaHHH, 'BKJiiOHaeMoiro b t pancmh cch k i noc jieaoßaTe jib - 
HO [5 ],

H a  p n c. 1 n peacTaB J ieH a  cx e M a  T a K o ro  racH T e jiH  K oaeöaH H ft. 
K p yT s im H H  iMOMeHT o t  B ea ym ero  a jieM eH T a  1 (a n c x  c <j)pHKUHOii- 
HbiMH H a K jia a K a M H ) n ep e3  y n p y rn ft  sa eM eH T  2  (c n n p a a b H b ie  n p y -  
* H H b i )  n e p e a a e r c H  Ha B eaoM b ift sa eM eH T  3  i (c T y n m ia  B e a o M o ro  
a n c K a  c n e n a e iiH H ). O rH o cH T e a b H oe  nepeMemeHHe B eaym ero  h Be- 
aoM ono SJieMeHTOB npoHcxoAHT c  TpeHHeM, coaaaBaeMbiM «j)pHKmi-

P hc . 1. C xeM a ynpyiroiJipHK

Hbix K OJieöaHHH , ycTaHaBJiH- 
B a e M o ro  b  cnenjieHHH aBTO- 

m o ö h a h :
/ —  B eaym aa  HacTb MycjiTbr, 2 
ynpyrHft ajieMeHt; 3 — BeaoMaa

OHHbIM SA6MeHTOM 4. XapaKTepHCTHK3MH raCHTeAH KpyTHabHblX 
KoaeöaHHft, iHeoöxoaHMbtMH a a a  e ro  KOHCTpynpoBa'H'HH, HBamoTca: 
MOMeHT TpeHHH «jipHWUHOiHHOH MyijlTbl M t ', inpeaeabHblft MaKCH- 
MaabHbift M0M9HT, nepeaaBaeMbift yn pyro ft M ytjnoft öe3 3aMbiKa- 
hhh npyjKHii, M a ; »ecTKOCTb yn pyro ft MyijiTbi c; m om cht n p ea iia - 
Tara npyiKHH ynpyiroft wy^iTbl A fn.

Ha pnc. 2, a npHBeaeHa HaeaaH3HpoBaHHaH xapaKTepncTHKa yn- 
pyroijipHKHHOHHoro racH Teaa KoaeöaHHft, npeacTaBaHiomaH co - 
öo ii 3aBHCH:MocTb M OKAy yraoiM noBopoTa q> BeaoM oro saeM eirra  
OTHocHTeabHO B eaym ero  h inepeaaBaeMbiM K'pyTHiijHM m o m ö h to m  
M. H a rp ya om ia a  BexBb 3 a cneT HaaiHHHH TpeHHH aemHT Bbime 
paarpyaoHHOH na Beaum m y 2M T . H anaoH  xapaKTepncTHKH oöyc - 
aoBaiiBaeTCH m ecTKocTbio ynpyroH  M y^Tbi c (TanrcHC y ra a  naKao- 

M
Ha —  ) .  HpeaeabTibiH MaKCHMaabHbift m o m c h t , nepeaaBaeMbiH

racHTeaeM KoaeöaHHft öe3 3aMbiKa»HH npyjKHH, KaK ca ea yeT  H3 
rpaiJiHKa, paBeH

M 2 =  M 3 M t  . (1 )

OcTa'HOBHMCH .Ha Bbl'Öope BeaHHHHbl IM3KCHMaabHO ’aOTiyCTHMOH 
aMinaHryabi KoaeöaHHft. ß  TpaHCMHCCHH aBTOMOÖHaH npn nepeaa- 
ae KpyTHm ero ‘Momchth o t  ABHraTeaH BHyTpeHHero cropaHHH b 
pe3yabTaTe peaoHanca pa3BHBaioTCH KoaeöaHHH MOMeHTa, KOTOpbie 
npHBOÄHT k noHBaeHHio 3 «aK onepeM eH H oro MOMeHTa [4]. H aan aH e 
3a3opa b aamenaeHHH m ecTepeH  kop oök h  'nepeaaa h b Aj>yrHx co - 
npnjKeHHbix a eTaan x  oiöycAOBaHBaeT yaapb i h CTyKH b TpaHCMHC- 
chh npH nepeaane 3HaKO'nepeMeHHoro M O M enra. MaKCHMaabHan 
aM naHTyaa KoaeöaHHft M a max MOMeHTa a e  aoa>KHa npeBbimaTb 
cpeaHHä KpyTHmHft MoiMeHT M c Han, b Kpaft'HeM ca ya a e , aoam H a 
öbiTb paBfla eMy

M „ <  Mg. (2 )

Ha pnc. 2, 6 H30Öpan<eHbi KoaeöaHHH MoiMeHTa c  aM naHTyaoft 
M a m a x ,  paBHoft M c. H toöm  oöecneaHTb p a öoT y  racH Tean Koae- 
öaHHH npn KoaeöaHHHx c Taxoft aMnaHTyaoft öe3 3aMbiK3HHH y n p y ­
roft MyijiTbi racHTean KoaeöaflH ft, npeaeabHbift MaKOHMaabHbift mo- 
M6HT n oca ea a ero  M e aoam eH  öbiTb öoabm e hah pa,BeH 2 M a max 

(pn c. 2, ö ) .

M , >  2M „

M e >  2M C.

K aK  öb iao noKa3a:HO Bbime, mom6ht racHTeaH KoaeöaHHft M j  
MomeT öbiTb Bbipamen aepe3 m om cht eaMUKaHHH y n p y ro ft  My4>Tbi 
M g  H MOMeHT TpeHHH 4>PHKHHOHHOÜ MyijlTbl M T.

M , =  M 3 +  M T .

TaKHM oöpa30M, MOMeHT 3aMbiK3HHH yn p yro ft MyijiTu racHTean 
KpyTHabHblX KOaeÖaHHÜ, KOTOpuft UeOÖXOAHMO 3'HaTb npH KOHCT- 
pynpoBaHHH nocaeaHero,

M 3 >  2M C —  M T . (3 )

OnpeaeaHM  .MOMeHT TpeHHH, oöecneaHBaiom Hft aijMjieKTHBHoe 
rameHHe KoaeöaHHft c 3 a a a « H 0 ft aM naHTyaoft M a. n p ean oaom H M , 
h to  nepe3 TpaHCMHCCHio aBTOMOÖHaa, a caeaoBaTeabHO h nepe3 ra- 
CHTeab KoaeöaHHft, nepeaaeTCH cpeaHHft KpyrHmHft m om cht M c c 
aMnaHTyaoft KoaeöaHHft MOMeHTa M a '(p n c. 2, a ). ß  stom  ca yn a e  
paöoTa  TpeHHH 3a oah h  hhka  KoaeöaHHft

A  =  2M t  (<f2 —  <fi)-

ß ,e a a H  noacTaHOBKy h npeoöpa30BbiBaH s t o  BbipasceiiHe, no- 
ayHHM

A  =  4
M aM r  —  M 1t

(4)

6 )

P a »  2. CxeMaTH3HpoBaHHbie xapaKTepncTHiKH racHTean KpyTHab- 
Hbix KoaeöaHHft:

a —  paöoTa racHTean K0.ie6 annB npn npoH3BO.ibiioB aMn.THTyae KO.neßa- 
hh9; 6 —  pafioTa racHTejia KoaeßaHiifl npn m3 kchv.a,1 bho ,3ni;yerHMo’i 

aMii.'iiiTy.TC Ko.'iefiamift.

Ü 3  noayHeHHoro BbipajKeHHH bh ah o , h to  hom MeHbme m ecT- 
KocTb racHTean KpyTHabHbix KoaeöaHHft, TeM öo a b m e  paöoT a  T p e­
HHH sa  U'HKa h, caeaoBaTeabHO, siJicjieKTH'BHoe ram eHHe KoaeöaHHft.

OnpeaeaHM  mo .M6h t  TpeHHH M T, npn k o t o p o m  paöoTa TpeHHH 
MaKCHMaabna,

d A
  = 0 ,
d M r

OTKyaa MOMein TpeHHH, oöecnenHBaiomHft MaKCHMaabHoe ra m e­
HHe KoaeöaHHft c aMnaHTyaoft M a,

M t =  0,5 M a,
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ä MaKCHMajibHaa paßoTa 3a uhkji

A  ~  M l"m a x
c

CyM M apHan paßoTa TpeHHH racHTejiH KOJießaHHH A s b npouec- 
ce paaBHTHH KOJießaHHH ot 0 a o  onacHoii aMtuiHTyabi KOJießaHHH 
M a mal «p H  yCJIOBHH JlKHeÜHOTO «apaCTaHHH aMIlJlHTyabl xojießa- 
HHii M a n o  BpeMeHH ß yaeT

Ma max

A i  =  S f ( M J d M a .
o

JX.m racH Teaa KpyTHJibiibix KOJießaHHH c  nocTOHinibiM momchtom 
TpeHHH M t

Ma max

A z =  \ 4

U lf

BblqHCJIHH, nOJiyHHM

M aM T ~ M lT
d M a.

A\\ —
2M% —  4M amaxM 2r + 2 M 2a m a x -^ r

(5)

HaftaeM 3HaneHHe MOMeHTa TpeHHH M T, npn KOTopoM cyM Map- 
Han pa6oTa  TpeHHH MaKCHMaabaa,

ö i4 2
— ' = : o .
d M r  k

OTCioaa MOMeHT TpeHHH, oöecneiHBaiom HH MaKCHMajibHoe ra- 
uieHHe KoneßaHHH b npouecce hx jiHHeiiHoro napacTaHHH,

M T =  0 ,33M a maJt. (6)

JTjih HHJirocTpauHH 'B H Ö opa MOMeHTa TpeHHH no (JiopMy.ne (6) na 
pnc. 3 npH BeueH a 3aBHCHM0CTb p a ß oT b i TpeHHH o t  aw nu H Tyub i k o -  

jieß aH H ii M a, OTJinqaioiueHCH o t  o n a cH o ft aM n jiH Tyab i M a m ax - Ha 
rpa<}>HKe H aH eceH a KpHBaH 1 p aß oT b i TpeHHH «H a e a j ib H o r o »  racn-

Tax h npn aM n jiH T yu ax , npiißjiHjKaioiuHxcH k MaKCHMajibHbiM. Oa- 
HaiKO n p a  MaKCHMajibHbix aiMinjiHTyuax ero  sifuJieKTHBHOcTb . He- 
CKOJibKO HHHce, qeM y  «H u ea jibH oro ». H ex o T o p o e  CHHKeHHe 
c[)eKTHBH0CTH iraciiTean KOJießaHHH na  ßojibuiHx aMinjniTyaax no- 
3B0jineT uoJiyHHTb 3naqHTejibiioe CHHaceHHe TpefiyeM oro  MOMeHTa 
TpeHHH.

/1,-JIH oßjierqeHHH KOHCTpyKTHBHOrO BblinOJlHeHHH (jipHKUHOHHOH 
My4>Tbi racHTejiH «pyTHJibHbix KOJießaHHH >KejiaTeJibHO HMeTb ne- 
BbicoKHe auaqeHHH MOMeHTa TpeHHH M t - B  CHJiy napaßojiHqecKoii

Mrcip 
kFm

v >

/  y
1,1 M,

/

o -6

/
^ 0 1 8

//

y
in  ^

^ 0 1 o11-73
8 10 M Tpacv

P h c . 4 . CpaBHHTejibHbie aaHHbie no woiMeHTy TpeHHH 
(JjpHKUHOHHoft M y^Tbi racHTejiH KOJießaHHH y  pa3Jinq- 

Hbix MoaeJiefi aBTOMoßHJiefl: 
a —  «M a m p y c » ;  6 —  «BoJibBO L399LFX ».

33BHCHM0CTH paißOTbl OT MOMeHTa TpeHHH 'B TOHK3X, ßjIHI3KHX K 
MaKCHMyiM'y, 3HaqHTejIbIIbie H3MeHeHHH MOMeHTa TpeHHH He yMGHb- 
uiaioT cymecTBeHHO paßoTy TpeHHH. CiiHHceHHe .MOMeHTa TpeHHH 
Ha 40% yMeHbuiaeT acJwjieKTHBHocTb racHTejiH KOJießaHHH Ha 15%, 
t . e. Ha BeJiHHHHy, He BJiHHioiuyio u a  paßoTy  TpaHCMHCCHH h npaK- 
THnecKH HeoiuyTHMyio. 3 t o  nouTBepucuaeTCH h aaHHHMH no ra- 
CHTejIHM KOJießaHHH, HMeiOIUHM xop ou iy io  StJulieKTHBHOCTb ram e- 
hhh  KOJießaHHH, B03ßy>KaaeMbix ÄBHraTejieM c cHJibHbiMH rapMO- 
HHqeCK'HMiH COCTaBJIHIOIUHMH KpyTHIUerO MOMeHTa («BoJibBO L399 
LFX », «M a rH p y c » , puc. 4).

TaKHM oßpaaoM , m o m b h t  Tpeiinn racHTejiH «pyTHJibHbix KOJie- 
ßaHHH, npaKTnqecKH oßecneqH Baioiuero aiJn^ieKTHBHoe rau ieiiH e k o - 
jießaHHft,

A lr =>0,6  • 0,33iWa max =  0,2Afa max. (7)

Ha pnc. 5 npH BeaeH  npacjiHK 33BHchmocth p aß oT b i TpeHHH A o t  
MOMeHTa TpeHHH racH T ejiH  KOJießaHHH M t , n ocT poeH H b ifl n o  p a - 
B e iicT B y  , (5 ) ,  ujih  ra o H T e jie ö  aBTOMoßHJieft «B o jib B O »  (KpHBaH 1)

P hc. 3. 3aBHCHM0CTb p a ß o ra  TpeHHH racHTejiH Kpy- 
THJIbHblX KOJießaHHH OT aMnJIHTyabl KOJießaHHH.

TejIH KpyTHJIbHblX KOJießaHHH, y  (KOToporo B 3aBH'CHMOCTH OT H3MC- 
HeHHH aM njiH Tyau  KOJießaHHH MenaeTCH momsht TpeHHH TaKHM 
0ßpa30M, qTO paßoTa TpeHHH CTaHOBHTCH MaKCHMajIbHOÜ UJIH Ka>K- 
äoh a.MnjiHTyabi M a- T a K o ii racHTejib KOJießaHHH yMeHbiuaji o u  
c  HaHßoJibuieii stJuJieKTHBHOCTbio Bce KOJießaHHH o t Majibix ao  
ßOJIbHIHX. JIHHHH 2 OTpaiKaeT pafiOTy TpeHHH B 3aBHCHM0CTH OT 
aMHJiHTyubi KOJießa'HHfl npn  uoctohhhoim .MOMeHTe TpeHHH, pas- 
HOM HO (JlOpMyjie (4 ) 0,5 Ma max- K a x  BHa'HO H3 rpa'(J)HKa, KOJie­
ßaHHH c  iMajioft aMinjiHTyaoft u e  racHTCH TaKHM racHTeJieM KOJießa­
HHH H, TOJIbKO HaqHIiaH C TOHKH Afa =  0,5Ma max, nOCJieaHHH IBKJIIO- 
qaeTCH b paßoTy  h no a^cjieKTHBHocTH c  pocroM  aM njiHTyau M a 
ßbicTpo npH'ßaHH<aeTCH k xapaKTepHCT.HKe «H a ea jib H o ro » racHTean. 
JIhhhh 3 onpaiKaeT paßoTy TpeHHH b saBHCHMOCTH ot aMnaHTyabi 
KoaeßaHHH npn MOMeHTe TpeHHH racHTean KoaeßaHHft, noacqu - 
T3HH0M no paBeHCTBy (6) H paBHOM 0,33 Ma m ax . Kax BHUHO H3 
rpaijiHKa, Taxoft racHTejib KpyTHJibHbix KOJießaHHH ßaH30K k «H a e- 
ajibHOMy» racH Teaio Kax npn cpaBHHTeabHO M ajibix aMnjiHTyaa<,

P h c . 5. 3aBHCHM0CTb paßoTbi TpeHHH 
ot MOMeuTa TpeHHH racHTejiH Koae- 

ßaHHH:

/ —  ÄJI5I aBTOMOÖHJlJI «BO JIbBO
L399LFX »; 2 — rjw aBTOöyca «M arH ­

p y c » .

h «M a rH p y c »  (kpHBan 2). K a « bhuho H3 irpa^iHKa, paßoTa TpeHHH 
y  -racH T ejiH  aBTOMOißHJin i«BoabBO » 3HaqHTejibHO ß o jib iu e , qeM y  
racHTejiH «M a rH p y c », q ro  ofinncHHeTCH M aaoft »ecTKOiCTbio n ep ­
B oro. B Toqxax , ßaH3KHX x  MaKCHMajibHOMy 3HaqeHHio, H3MeHe• 
HHH paßOTbl HeBeUHKH B UOBOUbHO ßoabU IO M  UHana30He 3Haqe- 

HHH MOMeHTa TpeHHH. ToqK a C COOTBeTCTByeT 3HaqeHHIO

M r=0,244a max.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



M  4, 1962 r. AßTOMOÖHJlbHafl npoMbiiujieHHOCTb 19

K a K  ßbiao noKa3aHo b (JiopMyne (2 ) ,  MaKCHMaabHO-aonycTHMan 
a M 'i iJ T H T y jia  K o a e ß a H H i i  M  a  m a x  O II'p ö^ lÖ L flH eTC H  ‘C pG A H H -M  K p yT J U IJ H M  

MoiMeHTOM A lc, inepeaaßaeMbiM TpanoMnccHeii. M a  nepa'BeiHCTBa (2 )  
ca ea yeT , h to  iiainßoabmaH Beanqniia A la max aoajKHa ßbiTb M eiib- 
m e naHMeiibiueH 'BeaHqitHbi M q.

HanMeHbuiHÜ ep ea n n ii KpyTHiiiHii m omcht m p« inoanoft n oaaqe 
TonjiHBa hjih CMecn b HHJiHHÄpbi aBH raTeaa i('Koraa B03ßyjKaaio- 
m ne CHJibi imaKCHMajib’Hbi) ß y a eT  cymecTBOBaTb npn oqeHb Maa- 
jieHH'OM pasroH e aBTOMoßHjm Ha noaneM e ©e3 rp ya a  Ha hhbuihx 
n epeaaqax  h mo jk c t  ßbiTb on p eaeaeH  >no tt>opMyae

J K +  J a  (8 )
M c  M e  max

J  d e -Ae +  J  a

ra e  I ' —  npHBeaeHHbie k Bany aBKraTena m om öhth  HHepuHH äbh- 
raTeJia, K oaec  h aBTOMoßHJiH (ße3 Harpy3KH).

B  c n y q a e ,  e c a n  OTcyTCTByioT aaHHbie n o  MOMeHTaM HHepunn, 
m ojkho BecTH pacqeTbi n o  ynpom eHHoii ’iJiopMyjie, H3Becraoö H3 
TeopHH aBTOMOßHJIH,

1 + 0 ,04K
M e =  M t max -------------------    , (9)

1 + 0 ,0 4  K  +  0 ,0 5 K i2K

r a e  K  —  K o a ij+ H U H e H T , n p e a c r a B n H io i i iH i i  co fio ft  o T H o m en H e  B e ­
c a  aB T O M o ß H jm  c  n o jiH o ft  H a rp y 3 K 0 ft  k  B e c y  a B T O M ü ß a n a  ß e3  H a -  
rp y a K H ; i K  —  n ep e a a tO iH H o e  q H cn o  b K opoßne n e p e a a q .

<-cyuf.

pad

1800

1 2 0 0

600

a
0

6 ^

110

160
o

C‘

6

2
Mn.

0 .
°1 1 -7 3

2 0 0 000 600 8 0 0 .. cpani<rM/pad.

jihiot a an aerKOBbix 4,6 h TH jKenux aBTOMoßHneii 1,9. Ko34><j>HUH- 
eHT K  a a a  aerKOBbix aBTOMoßHueft co eraB n aeT  4,2— 1,4 h a a a  
rpy30Bbix 1,6— 2,1. n o  iJjopMyae (9) cpea»H H  KpyTHiuHft m o m ö h t

M c =  (0,81^-0,86) M e (10 )

Ph c. 6. CpaB H H TeabH bie  aaH H bie  h o  jk o c tk o c th  yn- 
p y r o i i  M yijjTbi r a c H T e a a  K oaeß aH H ii y  pa3nH qH bix 

M o a e a e ft  aB T O M ofin aeö : 

a  —  M A N  F-8; 6  —  «M a ra p y c » ;  & —  «Bojibßo L399LFX ».

n o cK o a b K y  B Topaa  m epeaana aan  rp ya oB w x  aBTOMO©Haeft h 
nepßaa a a a  aerKOBbix aBTOMoßHneii a saa ioT ca  mepeaanaMH rp o - 
raHHH c M ecra  h Ha hhx He HaßnionaioTcn omacHbie KpyTHabHbie 
KoaeßaHHH [4] h (6], cpeaHHÖ m om cht neoßxoaHMO onpeaeaHTb a a a  
TpeTbeft nepeaaHH irpy30Bbix h BTopofl n epeaaqu  aerKOBbix aBTo- 
MO'ßnaeH. nepeaaTO H H bie nncaa b Kopoißae n ep ea a q  « a  s th x  ne­
p e a a q a x  a a a  ßonMiiHHCTBa OTeqecrBeHHbix aBTOMoßHneii cocTaB-

(0,81 —  a a a  rpyaoßbix h  0,86 —  a a a  aerKOBbix aBTOMoßHneii).
O npeaeaH B  A fc no oähoh  R3 «JiopMya ( 8 ) — 1(  10 ), onpeaea'HM 

MOMeiiT TpeHHH 'racHTeaa KoaeßaHHii no tjiop.Myae (7 )

M T = 0 , 2 M e.

n o a cT a B a a a  b cjJopMyny '(3 )  ananem ie M T, nonyqiiM  mombht 
3aMbiKaHiia ym pyroii MycjjTbi

M 3 =  1,8 M c. (11)

B aaHHOM BbipajKeHHH nocTaßaeH 3HaiK paBencTBa, T a «  KaK ue- 
aecooßpa3HO no ycaoBHio (3 )  BbißpaTb HaHMeHhiuee 3HaneHHe M 3 
h to  oßecnenHT MHHHMaabHyio »ecTKO CTb yinpyroH MycjiTbi, a cae- 
aoBaTeabHo, MaKCHMaabHyio paß oT y  TpeHHH h 34)l4,eKT11,BHO:CrB 
racHTeaa KpyrHabHbix KoaeßaHHH.

MOMeHT TpeHHH iiJipHKiuHO'HHOH iMyt(J)Tbi racH Teaa  KoaeßaHHH 
MOJKHO Bbipa3HTb Hepe3 M0M6HT BaMblKaHHH yinpyDOH (My(j)TbI

=  1,1 M 3% (12)

K a n  yK a3brfaaocb  Bbime, m omcht aaMbiKaHHH M 0 * e T  ßbiTb 6oab -
m e yaßoe'HHOH aMnaHTyabi KoaeßaHHH, oaHaKO s t o  iH exeaaTeab-
ho c  toh k h  speHHH siJj^JeKTHBHOcTH paßoTbi racH Teaa  KoaeßaHHii. 
yBeaHHeiiHe MOMeHTa 3aMbiKaHHa HCH3ßejKH0 npHBeaer k  yB ean- 
neHHio HcecTKOCTH racH Teaa  KoaeßaHHii, h to  raKJKe CHH3HT p a ß o ­
Ty TpeHHH. OpyjKHHbi yn pyroH  My<j)TU racH Teaa  KoaeßaHHii u eae- 
cooßpa3HO ycTänaBJTHBaTb c  npeaHaTHroiM .(m om cht npeaH aTara 
M n cm. Ha pnc. 2, a ) ,  TaK KaK npn oaHOM h tom  jKe 3HaH6HHH 
MOMeHTa 3aMbIKa»HH M 3 3TO n03B0aHT HOayHHTb MeHbUiyiO JKecT­
KOCTb ( t g y i< t g Y 2 ) .  M oM eHT n p ean aT ara  M „  « e  a o a * e H  ßbiTb 
ßoabm e MOMöHTa TpeHHH iracHTean KoaeßaHHii. B  npoTHBHOM c a y -  
nae racHTeab KoaeßaHHii npexaeBpaM eH H o ß ya eT  BbiKaronaTbCH 
H3 paßoTbi npn oßpaTHOM x o a e  mo pa3rpy30HHoii BeTBH xapaK Te­
pHCTHKH racHTean. C aeaoB areabH o, m om cht npeaHaTHra aoajK en  
ßbiTb paBCH tMOMeHTy TpeHHH

M „  =  M r  . (13)

TaKHM oßpa30M, inpn HeoißxoaHMocTH racKTb onacHbie K oaeß a ­
HHH B TpaHCMHCCHH aBTOMoßHafl MOJKHO paCCHHTaTb XapaKTepH­
CTHKH racHTean KoaeßaHHH, ycraH aßaH BaeM oro b  BeacMOM anene 
cuenaeHHa. T lp n  otom  wcxoaHbiMH ß y a y T  HBanTbca ca ea y iom n e  
aaHHbie:

M e max —  MaKCHMaabHbiii m om cht aBK raTeaa; Ga —  Bec a s -  

TOMoßHaH c  moaHoii Harpy3KOH; G a —  Bec aBTOMoßHan ße3 Ha- 

rpy3KH.
iPIopnaoK p a c q e T a  c a e a y io m H H :
1. n o  ii})opMyaaM (8 )  Han (9 )  onpeaeaHeTCH M c.
2. n o  «jjopM yae i ( l l )  onpeaeaneTCH m omcht aaMbiKaHHH yn p yroü  

My^JTbi racHTean KpyrHabHbix KoaeßaHHii. IB ca yq a e , ecan  HeT ne- 
oßxoaHM bix aaHHbix a a a  pacqeTa no 4>e>PMyaaM ,(8 ) h  ;(9 ),  m om cht

M 3 b « r j t M  y  B kTm c  b rc rMjpad

M ojeJib
aBTOMOÖHJlH

r o Ä
Bbinyc-

Ka
ÄBHraTeflb M g  max

B K r M no pacqeTy cymecTBy-
lomnft no pacqeiy

no pacqeTy 
no cyine- 
CTByioine- 

My M 3

cymeCTBy-
■OUlHft no pacqeTy

cym ecTBy-
iomnil

„M ockbh>i -401" 1943 KapßiopaTOpHbift, qeTbipex- 
TaKTHblO, MeTbipeXUHJIHHÄ- 
pOBblft, pflÄHblfi

5,8 9,6 12,5 1,06 1,37 0 ,5 -1 ,1 162 93

r  A3-20 1943 T o  jKe 12,5 20 17 2,2 1,87 1,2—1,5 221 198

3HH-110 1946 Kap6iopaTopHbift neTupex-
TaKTHblft, BOCbMHIlHJIHHÄpO- 
nuft, paaHbift

37 62,5 34 6,9 3,7 1 ,5 -2 ,5 442 573

T A3-51 1946 Kap6iopaTOpHbift qeTbipex- 
TaKTHblft, UieCTHUHJIHHÄpO- 
Bblft, pHAHblO

20,5 34 28,5 3,7 3,1 1 ,2 -1 ,5 370 388

3HH-164A 1960 T o  jKe 33 49 59- 5,4 6,5 5 767 900

ABTOßyc ,M arn- 
p yC*

1957 an3ejib neTbipexTaKTHbifi, uie- 
CTHUHAHHApOBblH, V-06pa3- 
HblO

46 66 62 7,3 6,8 8 805 1500

rpy30BOft ,Boab- 
BO L399LFX*

1956 aH3eab qeTbipeXTaKTHbifl, uie- 
CTHUHJIHHapOBblH, pHAHblft
D9 SAS

59 85 68 9,3 7,5 7,5 884 890

rpy30B0ft M A N  F-8 1949 ÄH3e.nb MeTbipexTaKTHbivt, 
BOCbMHUHBHHApOBblft, V-06-  
paBiibift 1548M

70 101 78 11,1 8,6 1015 2100
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3aiMbiKaHHH onpeAeaneTCH no (})opiMyjie, noJiyneHHOii noACTaHOB- 
Koft BbipaHieHHH (10) B (11).

A f3 =  (1,45-^1,55)

( ä j ih  rpy30Bbix aBTOMoßnjieii '1,45. n  ä a h  AerKOBbix aBTOMOÖHJieä 
1,55)

3. FIo 4>0 P'MyJie ^ jg )  onpeAeAHencH m om cht TpeHHH 4>phkuhoh- 
HOH MyiJjTbl raCHTCJIH KpyTHJlbHblX KOAeßaHHft.
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P h c . 7. CpaBHHTeAbHbie AaHHbie n o  MOMCHTy 3aMbiKa- 
hhh yn p y ro ft  MycjiTbi racHTejiH  «OAeßaHHÜ y  pa3AHq- 

«b ix  MOAeneft aBTOMoßHAeft: 
a —  M A N  F-8; 6 —  «B o jibß o  L3 3 9 LFX »; e —  «M a rH p y c » .

4. n o  4>opM yA e i(1 3 ) onpeAeAH eTC H  m o m c h t npC A H aTn ra  npyjK H H  
yn p yro ft Myi))Tbi racHTejiH KOAeßaHHft.

DKecTK'ocTb yn p yro ft MyijiTbi a oa jk iH 3  ßbiTb MHHHManbHoft, ko.h- 
CTpyKTH'BHO B03M0HCH0Ü. inOCKOAb'Ky JKeCTKOCTb :Myij)TbI oßyCAOB- 
JIHBaeTCH 'MOMeHTOM aaiMblKaHHH, MOMeHTOM npeAHaTHra (KOTOpbie 
ym e  anpeAeAeHbi pacqeTOM) «  MaiKCHMaAbHbiM yrAOM noBopoTa

M 3 —  M n
( ä o  3 aM b iK an hh )  <p3 , t .  e. c = -------------------  , t o  b pacnopHJKe-

Vs
HHH KOHCTpyKTOpa OCTaeTCH TOAbKO y roA  (p3 . n p H  p aapa fiO TK e 
KOHCTpyKIHHH 3T0T yiTOA HeOÖXOiAHMO BbHIOAHHTb HaHlßOAMHHM. 
K a x  noKasbiBaeT a n a m «  cym ecTBywm H X KOHCTpyKiuHft racHTeAeft

KpyTHJlbHblX KOACÖaiHHft (pHC. 6 ), SKeCTKOCTb nOCAeAHHX BCerAa 
Mo»<eT öbiTb BbinoAHeHa He ßojiee, neM \ 3 M a , t .  e.

c <  13 M 3. (14)

H a oTACAbnbix aBTOMOÖHJinx ( « M ockbhm» ,  «n o ß o A a ») noayqe- 
Hbi ßojiee HH3KHe SKecmocTH, neM no ycAOBHio (14 ). CACAOBa- 
TeAb'HO, CT3BH 3 3A3LIy UOAyqeHHH MHlIH'Ma.TbHO B03M0>KH0H 5KCCT- 
KOCTH, 'KOHCTpyKTOp AAH OpHCHTHpOBKH MOJKeT OUeHHTb 'MaKCH-
MaAbHyro mecTKOCTb no cjiopMyAe '(14 ).

B  TaßAHiue npHBöAeHbi AaHHbie, noAyqeHHbie ipacqeTOM, h xa- 
paKTepH'CTHKH cymecTByiomHx racHTeAeft KOAeßaHHft, ycTanaBAH- 
BaeMbix b cuenAeHHH aBTOMOßHAH. H a phc. 4, 6 h 7 npeacTaBAe- 
Hbi rpaiJiHKH, no3B0AHiomHe cpaBHHTb pacneTHbie h eymecTByio- 
iuae XapaKTepHCTHKH racHTeAeö aBTOMOÖHAeft. H ah  KantAOft tohkh 
Ha rpaifiHKax yKa3aHbi moacah aBTOMoßHAeft. HeoßxoAHMO OTMe- 
THTb, HTO B OTAeAbHblX CAyqaHX ßOAbffloft paSißpOC TOHeK MOJKHO 
oöbHCHHTb cAynaftiHbiM noAßopoM xapaKTepncTHK racHTeAeft KOAe­
ßaHHft. T a « , HanpHMep, y  aBTOMoßHAeft rÄ3-20 h TA3-51, HMeio- 
niHx paanbie ÄßuraTeAH h paaHbie TpaHCMHCCHH, momcht TpeHHH, 
OHeBHAHO AAH yHHl^HKaUHH, BblßpaH OAHHa'KOBblM l(pHC. 4 ). M a- 
Ablft MOMCHT 3a.MbIKaHHH y TaCHTeAH KOÄeßaHHH aBTOMOßHAH 
3MJI-lilO '(pnc. 7) BblßpaH 'B CBH3H C HeßOAbHIHMH pe3'OHaHCaMH 
B TpaHCMHCCHH 9T0T0 äBTOMOßHAH. BoCbMHUHAHHApOBblft Ä'BHra- 
TeAb, ycTaHOBAeHHbift na 3HJI-110, HMeeT cpaB,HHTeAbHo CAaßbie 
B03ßy>KAaioiuHe rapMOHH'necKHe iMOMeHTbi b 30He paßouHx 0 6 0 - 
pOTOB ÄBHraTeAH.

H3AOJKeHHaH MeTOAHKa pacneTa  racHTCAH KpyTHAbHbix KOAeßa- 
hhü ncöBOAneT nyTeM npocTbix ipacneTOB noAynHTb xapaKTepncTH- 
KH, HeoßxOAHMble ÄAH KOHCTpyHpOBaiHHH STOrO raCHTCAH. Pac- 
CHHTaHHbift racHTeAb KOAeßaHHft oßeanenHBaeT MaKCHMaAbHoe ra ­
meHHe KOAeßaHHft c onacHoä aMnAHTyAOft, Bbi3biBaioiuHx Bußpaunii 
H CTyKH B TpaHCMHCCHH aBTOMOßHAH.
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A ß T O M O Ö H j i b H b i e  n o e 3 Ä a  S o j i b u i o f l  r p y 3 o n o A T » e M H O C T H

( B  n o p H Ö K e  o ö c y o t c d e H u n )  

fl-p  texH . HayK T. B. 3HMEJIEB, KaHA. TexH. HayK JI. A. EPO H IIlTEB H

n E P C n E K T H B b l  pa3BHTHH OTeqecTBeHHoro TpaHcnopTa, na- 
MeqeHHbie nporpaM M oft KoMMyHHCTHqecKoft napTHH Co3eT- 

CKOrO C0I03a, TpeßyiOT C03AaHHH HOBblX TpaHCnOpTHblX cpeACTB. 
TpaHCnOpTHbie CpeACTBa HOBOft KOHCTpyKUHH AOA>KHbI oßAaAaTb 
BbICOKHMH TeXHHqeCKHMH KaqeCTB3MH (CKOpOCTbK), KOMtJlOpTaßeAb- 
HOCTbK), BbICOKOH HaAeSKHOCTbK) H H3HOCOCTOHKOCTbK)) H O'ßeCne- 
qnßaTb pe3Koe noBbimeHHe npoH3BOAHTeAbHocTH Tpyua h c h h jk c -  
Hne ceßecTOHMOCTH nepeB030K.

H a M en eH H o e  n p o rp a M M o ft KnCC pa cm n p eH H e  TpaH cnopTH O -AO - 
po>K H oro  CTpoHTeAbCTBa, K O T op oe  n pH B eu eT  k  TO M y, b t o  b o  Bceft 
C T p an e  ß y u e T  co 3 A a H a  pa3B eTB AeH H an  ceT b  ß A a roy cT p o eH H b ix  ä o -  
p o r , c o 3 A a c T  Bce H eoß xoA H M b ie  ycAOBHH a a h  t o t o ,  qToßb i b m o k -  
A y r o p o A H b ix  n ep eB 0 3 K a x  np HMeHH a c h  h o a b h ä h o h  c o c T a s  o c o ß o  
ß oA b m o ft  r p y 3 o n o A ’beM H ocTH  (50  t  h B b im e ), KOTopbift oß ecn eqH T  
ßblCTpblft pOCT npOH3BOAHTeAbHOCTH T p y A a  Ha aBTOMOßHAbHOM 
T p a H cn o p T e .

T eo p eT H q e cK H  h  npaK TnnecK H  AOK33aHO, h t o  HaHAyqmH'M nyTeM  
y.BeAHqeHHH rpy3onoA 'bCM H O CTH  n oA B H H a io ro  c o cT a B a  h b a h c t c h  
n pH M eH eH ne aBTonoe3AO B .

3 t o  noATBepjKAaeTCH onbiTOM opraHH3auHH peryAnpHbix Me5K- 
AyropoA H bix aBTOMoßnAbHbix nepeB030K Ha p n ae MarncTpaAeft, 
CBH3bmaioiU'HX M ocK B y, JIeHH:Hrpa.A, Kneß, XapbKOß h  A P y r a e

npoMbimAeHHbie uem-pw c ApyrHMn paftoHaMH CTpaHbi. H ä s t h x  
a h h h h x  peryAnpHoro aBTOcooßmeHHH Bce ßoAee rnnpoKoe npHMe- 
HeHHe noAyqaioT aBTOnoe3Aa.

H o  OTqCTHblM Aa.HHbIM 3a i960  r., T-OAbKO Ha TeppHTopH« 
PCOCP h yCCP ßbiAO nepeBeäeHo aBTOTpancno'pTOM oßm ero  
noAb30B3HHH Ha a h h h h x  peryAH pH oro cooßmeHHH 6,8  m ah. t  rpy - 
3ob  h BbinoAHeHo 1632 mah. tk m .  CpeAH ee paccTOHHne nepeB03KH 
COCTaB'HAO 240 KM. rpy300ßopO T, OCymeCT'BAHeMblft 'Ha AiHlH'HHX pe- 
ryAH pH oro cooßmeHHH npeHMymecTBeHHO aBTonoe3Aa'MH, cocTa- 
b h a  CBbirne 9% B cero  rpy30oißopoTa aBTOTpancnopTa oß m ero  
noAb30BaHHH s t h x  pecnyßAHK h Boapoc no opaBHeHHio c  1958 r. 
nOUTH b 7 pa3.

M M eH H o Ha s t h x  a h h h h x  p e r y A n p n o ro  aBTO cooßm eH H H  H anßo- 
A e e  sij)({)eKTHBHo npHMCHeHHe aBTonoe3AO B  ß oA b m o ft rp y 3 o n o A ’b- 
eMHOCTH. O h h  n03BÖAHT 3HaqHTeAbHO COKpaTHTb nOTpeÖHOCTH 3 
noA'BMKHOM c o c T a B e  h m o ij ie p a x  npn ocym ecTB A eH H H  M ea cA y ro - 
pOÄHblX n epeB 030K  H pe3KO CHH3HTb .HX CeßeCTOHMOCTb.

OKOHOMHuecKHe p a cn eT b i n o K a sb rea io T 1, h t o  a B T o n oe3 A a  rp y 3 0 -  
riO A 'beM H ocTbio 50 t  oßecneuH B aiO T p o cT  npoH3B0AHTeAbH0CTH T p y ­
Aa n o  cpaBH eH H io c OAHHoqHbiM aBTOM oßHAeM  M A3-200 ( r p y 3 o -

1 JI. A. B p O H I U T e f i H  H r. B. 3 I  M e 1 e I ,  «ÄBTOMOÖHAbHbia 
TpaHcnopT» Ns 12, 1961.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



M  4, 1962 r. AßTOMOÖHJIbHaH npoMbiiujieHHOCTb 21

noÄbGMHocTbio 7 r )  b 5 pa3, :a no cpaBHeHHio c aBTonoe3ÄOM b 
cocTaBe Turana M A3-200B  h noaynpH uena M A3-5215B (o ö ip e ft 
rpy3onoabeM H ocTb io 13 t )  ö o a e e  neM b 3 pa3a.

T a K , ecjin äJih n ep eB 0 3 K H  1 mäh. t  r p y 3 a  Ha paccTO H H H e 100 km , 
t. e. ääh o cB oeH H H  ro Ä O B o ro  r p y 3 0 o ö o p o T a  100 mäh. tk m  T p e ö y e T -  

ch 250 aB T O M oÖ H Ä eö  M A3-200 ' h okoao 400 im o c fep o B  häh npH- 
Mep'Ho 150 aBTonoesÄOB M A3-200B  nÄioc M A3-521B  h okoäo 250 
moiJiepoB, t o  n oe3 Ä O B  rpyaonoaTjeMHOCTbio 50 r  noTpeöyeTca B ce - 
ro 40, a m oc jiep oB  80.

TaKOB 3(})(j)eKT, KOTopbiö ÄOCTHraeTCH b CÄynae npHMeHeHHH ao- 
Tonoe3ÄOB rpy3onOÄT>eMHocTbio 50 r , ho xaK aa rpysonoaxeM HOCTb 
aBTonoe3Äa —  n e npeaea . H M eeTca noAHaa TexHHnecKaa bo3Moh<- 
HOCTb C03Ä3HHH 3BTOnOe3ÄOB rpy30,nOA'beMHOCTbIO 100— 150 T , KO­
TOpbie npH HaAHUHH CO'OTBeTCTByiOmHX yCÄOBHH ÖyÄyT 3K0H0MH- 
necKH onpaBÄaHbi.

3 to onpeaeaaexca TeM, hto npoH3B0AHTeAbHocTb TpyÄa h npo- 
H3BOÄHTeÄbHOCTb nOÄBHJK'HOrO OO'CTaBa B03paCTaiOT IB MeHbinefl 
CTeneHH, neM noBbimaeTca rpy3onoA’beMHOCTb. ITosTOMy yaeabHaa 
npOH3BOÄHTeÄbHOCTb, npHXOAHIUaHCH Ha 1 T rpySOnOÄTieMHOCTH 
noÄBHiKHoro cocTaBa, CHHiKaeTCH. BMecxe c tom pe3KO B03pacxa- 
IOT SKcnÄyaTanHOHHbie pacxoabi. HoaTOMy npn oneHb bmcokhx 
3HaneHHHx rpy3onoa'beMHocTH noABHixHoro cocTaBa ceöecTOH- 
MOCTb nepeB030K CHHJKaeTCH b oneHb HeßoÄbmoft CTeneHH.

IIpoH3BeÄeHHbie pacneTbi noKa3biBaioT, h to  ceöecTOHMOCTb nepe- 
B03KH ;Ha aBTonoe3Äe rpy3onoÄT>eMHOCTbio 50 r  cocTaBÄHeT 
0,61 K o n / rK M  (npn paccTOHHHH nepeB03KH 100 k m ),  hto  b 2,8 pa- 
3a HHxe, neM ceöecTOHMOCTb nepeB03KH aBTonoe3AOM M A 3  rpy- 
3onoÄ'beMHocTbio 12,5 t  (1,71 Kon/TKM  npn t o m  xce paCCTOHHHH).

TaKHM oöpaaoM, npHMeHeHHe a®Tonoe3ÄOB ocoöo öoabiuoft rpy- 
aonoÄ'beMiHOCTiH Ä aeT  noaoByio 3ko h om h io  1,1 m ä h . py6. « a  Kaxcabie 
100 MÄH. T K M  TpaH CnO pTH O H  paÖ O T b l.

D e p e x o a  k  aB Tonoesay  rp y3 0 n oa ,beMHOCTbio 100 t  ÄaeT aonoA- 
HHTeÄbHoe CHHJKeHne ceöecTOHMOCTH nepeß03KH npHMepHo Ha 
15%. O ä H3k o  ÄaÄbHeftm ee noBbiineHne rpy30noa'beMHocTH aBTO- 
noe3ÄOB « e  Ä aeT  aaM exHoro BbiHrpbiiua b  ceöecTOHMOCTH nepe- 
B030K. BM ecTe c TeM pe3KO BoapacTaioT H3-3a noBbimeHHH Ha- 
rpy3KH Ha ocb  aopo*H o-CTpoH TeÄbH bie h ÄopojKHo-SKCnÄyaTauH- 
OHHbie pacxoab i. FIosTOMy ueAecooöpa3HO Ha nepBbift nepnoÄ 
orpaHHHHTb rpy3on oÄ rbCMiiocTbio aBTOnoe3AOB a o  100 t.

T l y T H  c  o 3 a  a h .h h a b t  o n o  e 3 ä  o b Ö O Ä b m o f t  r p y -  
3 0 n o a a e M H o c T H  b  h  a in e ft C T p a H e .  Mt o ö m  aBTonoe3- 
a a  ÖOAbUIOft rpy3On0aT>eMH0CTH pa3BHBaAH ÄOCTaTOHHO BbICOKHe 
CKOpOCTH aBHHCeHHH H He C03Ä3BaÄH npenHTCTBHÜ ÄÄH ÄBHJKeHHfl 
Bcero noTOKa aBTOMoÖHAeft no Ä op ore , na h h x  aoÄJKHbi öbiTb yc- 
TaHOBÄeHbi ÄBHraTeÄH noBbiineHHoft m o ih h o c th . TIpeABapHTeAb- 
Hbie pacneTbi noKa3aAH, h to  y a c a b iia a  MouiHOCTb ÄBnraTeAeft, yc- 
TaHaBÄHBaeMbix Ha aBTonoe3aax öoAbinoft rpyaonoaxeM HocTH , 
He ÄOÄ/KHa öbiTb HH>Ke 7 A.c. Ha 1 t  nOÄHoro Beca.

CeÄeÄbHbie THrana, paO oTaiom ne c noaynpHuenaM H öoAbinoft 
rpy3onoÄ'beMHOCTH, h rpy30Bbie a b t o m o 6 h a h , p aöoT a io im ie  b  co- 
CTaße aBTonoe3aoB, ä o ä j k h h  ObiTb oßopyÄOBaHbi rHÄpo- h äh  
SÄeKTpoTpaHCMHCCHHMH h ä h  MHorocTyneHHaTbiMH KopoÖKaMH ne- 
peÄan, aByxcTynennaTbiM H 33ä h h m h  m o c t3 m h  h  aonoÄHHTeÄbHbi- 
m h  KopoÖKaMH c noHHacaiomHMH nepeaanaMH.

C eaeabH b ie THrana aoÄiKHbi ßbiTb KopoTKo6a3HbiMH h HMeTb 
KOMnoHoßKy «K aöuH a Haa Ä BK raTeaeM »; aoa>KHa ßbiTb pe3KO 
yÄynu ieH a KOHCTpyKUHH cp en H u x h  onopHbix ycTpoftcTB.

O npeaeaeHHU M  TpeöoBaHHHM aoAJKHbi oTBenaTb h a op orn , no 
KOTopbiM ocymecTBÄaeTCH ÄBHaceHHe aBTonoe3ÄOB. npoaoÄbH b iö  
npo^iHÄb aBTOMOÖHÄbHoö a o p o rn  He ÄOÄjKeH c o a e p *a T b  3HanH- 
TeabHbix no  BeÄHHHHe h 3aTH>KHbix yKÄOHOB; b naaHe a op o rn  He 
aoÄjKHo öbiTb Maabix paanycoB  3aKpyrÄeHHft; «CKyccTBeHHbie co- 
opyiKeHHH aOÄiKHbi öbiTb paccnHTaHbi Ha BbicoKHe ÄHHaMHnecKHe 
Harpy3KH. LUHpHHa npoe3H<eH nacTH a op o rn  aoancHa oöecnenn- 
BaTb He ToabKo CBoöoaHbifi pa3Tje3Ä BCTpenHoro TpaH cnopra  c aB- 
Tonoe3aoM , ho h HaaeiKHbiH oöroH  aBTonoe3aa ö o a ee  öh ie rpoxoa- 
HblM TpaHcnopTOM.

H e o Ö x o a n M o  o ö e c n e n H T b  n o a H y io  M exaH H 3 a iiH io  n o rp y 3 o n H O -  
p a 3 rp y 3 o n H b ix  p a ö o T ,  h t o  n o T p e ö y e T  c n e i in a a b H o r o  o ö o p y a o B a -  

hhh nyH KTOB n o rp y 3 K H  h p a 3 rp y 3 K H . J [ä h  o ö a e m e H H H  n o rp y 3 K H  

h p a 3 rp y 3 K H , b nacTHOCTH, K p y n H o ra ö a p H T H b ix  h T H H ieaoB ecH b ix  

rp y 3 0 B  a B T o n o e 3 A  a o a in e H  HM eTb HH3Kyio n o rp y 3 o n H y io  B b icoT y  

n a a T ^ O p M b l H O Ö O p y aO B aH  COOTBeTCTBylOHIHMH yCTpOftCTBaM H. 
n o a x e s a H b i e  n yT H  h T e p p H T o p n H  nyHKTOB n o rp y 3 K H  h p a 3 rp y 3 K H  

aoÄHCHbi o ö e c n e n H B a T b  y a o Ö H o e  M a H e sp H p o B a H H e  ä B T o n o e 3 a o B .

Tlpn OTCyTCTBHH yKa3aHHbix ycaoBH ö naen Hcnoab30BaHHH aB- 
Tonoe3aoB o c o ö o  öOÄbinoö rpy3onoa'beM HocTH mojkct OKa3aTbca 
CKOMnpOMeTHpOBaHHOÖ H3-3a HX HH3KOH npOH3BOÄHTeÄbHOCTH. 
Oöinen3BecTHo, hto  ecan  npn n ponax paBHbix y ca o sn a x  oth o ch - 
TeabHoe yMeHKineHHe. cpeaHeH TexHHnecKpfi ck op o c th  ÄBHJKeHHH

aBTOnoe3aa n  OTHocnTeabHoe yBeanneHHe BpeMeHH npocTOH b 
nyHKTax norpy3KH h pa3rpy3KH ö y a yT  öoab ine, neM OTHocHTeab- 
Hoe yBeaHneHHe rpyaonoa'beMHOCTH aBTonoe3aa, t o  e ro  npoH3Bo- 
ÄHTeabHocTb n o  Mepe yBeaHneHHH rpy3onoaT>eMHocTH ,h o öm ero  
Beca ö ya eT  naaaTb, a He pacTH.

THroBbie pacneTbi, npoH3BeÄeHHbie npHMeHHTeabHO k aoporaM  
cpeaH ero KanecTBa, noKa3aaH, h to  aBTOMOÖHAb-THran MA3-200B 
MoaceT öyKCHpoBaTb iaBTonoe3Ä oöui,hm BecoM He ö o a e e  32— 33 i 
(rpyaonoÄTjeMHOCTb Tan oro  aBTonoe3aa npHMepBO 20  t )  npn  o th o -
CHTeabHO HH3KHX CKOpOCTHX ÄBHHCeHHH —  OKOÄO 18— 20 KM/HÜC. 

ABTOMOÖHÄb-THran HA3-214 co  BceMH BeayuiHMH KoaecaMH (6 X 
X 6 )  MojKeT ÖyKCHpoBaTb aBTonoe3a noaHMM BecoM 50— 55 t  
(rpy3onoa'beMHOCTbio 30— 32 r )  npn Tex  m e CKopocTax ÄBHiKe- 
hhh (18— 20 k m / h ü c ) ,  He oöecnenHBaiom Hx HopMaAbHbix ycaoBHH 
ÄBHJKeHHH aBTOMOÖHÄbHoro TpaHcnopTa. TaKHM oöpa30M , cy ine- 
CTByiomHe THna raraneft He OTBenaiOT ycaoBHHM hx paöoTbi b co- 
CTaBe aBTonoe3ÄOB o c o ö o  öoÄbinon rpysonoateM HOCTH. H a a o  co- 
3aaTb a a a  s to h  nean  cneiiHaabHbie THnu Taraneft, OcHOBHbie tc x -  
■HHnecKne napaMeTpbl KOTopbix onpeaeaeH bi nyTeM TaroBbix pac- 
neTOB.

9 t h  pacneTbi löbian inpoH3BeaeHbi inpHMeHnTeabno k TpeM TnnaM 
aBTonoe3ÄOB rpy3onoaT>eMHocTbio 50, 100 h 150 t .  IIpHÖÄHiKeHHO 
oö iiih h  Bec t3 k h x  aBTonoe3ÄOB Ä oax ieH  cocTaßaaTb cooTBeTCT.Ber.i- 
h o  75, 150 h 225 r , nocKoabKy coöcTBeHHbifi Bec Taran a  h n oay- 
npniienoB b coBpeMeHHbix KOHCTpyKiiHax aBTonoe3ÄOB cocTanaa- 
eT b  cpeaHeM ok oäo  50% rpy3onoa-beMHocTH aBTonoe3aa.

B b iöop  MaKCHMaabHOH m oihhocth  H noAH oro Beca aBTonoe3aa 
npoHSBOÄHÄca Ta-KHM oöpa30M , nTOÖbi yaeabH aa MouiHOCTb öb iaa 
b n p ea ea a x  7— 1̂0 A. c . / t  h MaKCHMaabHaa CKopocTb aBTonoe3aa 
ä o  60 k m / h ü c .

T la a  ;aBTonoe3aa THna / (rpysonoaxeM HOCTbio 50 t )  HeoöxoanM  
ÄBHraTeab MouiHocTbio ok oäo  500 A . c . ,  THna II (rpyaonoaTieMHO- 
CTbio 100 r )  o k o ä o  1000 A.c. h THna I I I  (rpysonoa ijeM H ocTb io  
150 t )  ok oäo  1500 A.c. t

aßTonoe3aa rpyaonoaTjeM HocTbio 50 t  Taran  M oxieT  ÖbiTb 
co3aaH  b rapeaeaax Moant^HKaiiHH, npeaycMOTpeHHbix neponeK- 
THBHbiM THnaxieM noÄBHJKHoro cocTaBa aBTOTpaHcnopTa. T laa  
öÖAbuiHx rpysonoaTjeM HocTeft noTpeöyeTca  ä h ö o  ycTaHOBKa Ha th -  
ran e a ß yx  ÄBHraTeaefl, ä h öo  co3aaHHe cnennaabH ux KOMnoHOBOK 
H MOAH(}>HKaiIHH.

B xanecTBe c h ä o b h x  ycTaHOBOK Ha aBTonoe3aax Äoab inoft rpy - 
3onoa'beMHOCTH b aaabHeHuieM M oryT ÖbiTb HcnoAb30BaHbi ra30- 
Bue TypöHHbi b coneTaHHH c saeKTpoTpaHCMHCcneft.

Ha ÖÄHiKaHniHö n epn oa  Ha aBTOnoe3aax öOÄbiuofi rpy3onoa"b- 
eMHocTH a 0 Ä *H b i ycTaHaBAHBaTbCH ÄBHraTeÄH c  BocnaaMeHeHneM 
o t  cxiaTHH (a H 3 ea a ).

Pem eHHe 3aaann co3aaHHH b CCCP aBTonoe3ÄOB o c o ö o  Öoab- 
IHOH rpy30nOÄ'beMHOCTH MOIKeT ÖblTb ÄOCTHTHyTO p33ÄHnHbIMH 
nyTHMH, ho b nepByio onepeab  nyTeM yBeaHneHHa nncaa oce ft no- 
e3aa. T a x , ecan  npniienbi öoabinoH  rp y3 o n oa ,beMHocTH (a o  40 t )  

BbinoaiiaioTCH, ksk  npaBHao, TpexocHbiMH, H3 KOTopbix oaHa .(ne- 
ipeaHaa) HBaaeTca noBopoTHoft, a a s e  3aaHne —  HenoBopoTHbi- 
mh '(nMeHHO no 9 to ö  cxeM e BbinoÄHeH npnuen M A 3 -5 2 0 8  rpy30- 
noaxeM nocTb io 40 t ,  y  K o ro p o ro  Ha K am aoö  och  cm ohthpob.3ho 

•no 8 x o a e c ),  t o  noBbiineHHe irpy3onoa'beMHO'CTH aBTonoe3aa a o  
60— 65 t  aocTH raeTca nyTeM yBeaHneHHH HHCaa oceft npnuena a o  
neTbipex. n p n  stom  nepeaHHe och KHHeMaTnnecKH csa3aHbi MeiK- 
a y  coöoft. E cäh  yBeaHnHTb nncao oceft npnuena a o  naTH, t o  rpy - 
sonoaiieM H ocTb aBTonoe3aa M oxieT öbiTb noBbiuieHa a o  80 r. O a­
HaKo T axaa  KOHCTpyKnHBiHaa cxeMa, no cyiuecTBy co cT oa iu aa  « 3  
uiapHnpHo coeaHHeHHbix M e ixay  coöo ft TpexocH oro  noaynpnuena 
h aB yxocH oro  npnuena, He noayuHAa 3a p y ö e *O M  m npoK oro  pac- 
npocTpaHeHna. n p n  yBeauneHHH nucaa oceft a o  uiecTH (n o  Tpn 
och, ycraHaBAHBaeMbie Ha nepeaHeft h 3aaHeft Teae iK K ax ) rpy30- 
noaa>eMHOTb npnuena M oxieT öbiTb aoBeaeH a a o  90— 100 t .  Bo3- 
m oikho n aaabHeftu iee noBbiineHne rpyaonoaiieMHOCTH aBTonoe3- 
aa nyTeM aonoÄHHTeabHoft ycTaHOBKH x o a ec  Ha cneuHaabHbix 
on op a x , KOTopue KpenaTCn k  naaTijiopM e hah k  noBopoTHbiM Te- 
aeiKKaM. B a a ro a a p a  öaaaHCHpHoft noaBecKe x o a ec  Ha naaTijiopM e 
MomeT öbiTb oöecneneHO paBHOMepHoe pacnpeaeaeH H e Harpy3KH 
Ha Koaeca.

npeaBapHTeabHbie pacneTbi noKa3braaioT, h to  aBTonoesa rp y - 
sonoaTjeMHocTbio 50 t  M o *e T  co cT o a tb  H3 ceaeabH öro  Tarana, 
oöopyÄOBaHHoro aBftraTeaeM  520 a :  c . ,  noaynpH uena rp y3 o n oa ,b- 
eMHOCTbio 25 t  h neTbipexocH oro npnuena to ü  ix e  rpy3onoa"beM - 
hoc th . noAHbift Bec TaKoro aBTonoe3aa ö y a eT  cocTaßaaTb 75 t ,  

o ö m a a  ÄAHHa 22,5 m .  O ö m ee  KoannecTBo oceft 9. C peaH aa Ha- 
rpy3xa  Ha ocb 8,33 t .

Ä B Tonoe3a  rp y3 on oa ,beMHocTbio 100 t  (noaHbift se c  150 t )  mo- 
* e T  cocToaTb H3 ceaeabH öro  Tarana, noaynpH uena rp ya on oa teM -
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HOCTbio 33— 34 t  h ÄByx np'HuenoB npHMepuo t o h  JKe rpy3onoÄB- 
eMHOCTH.

y  T a K o ro  aBTonoe3Aa 13 oceft. CpeAH aa Harpy3Ka Ha ocb co- 
CTaBJweT 11,5 t ;  o ö iu a a  äah h ä  aBTonoe3Aa 32,5 m. H a  TaKOM a,B- 
Tonoe3Ae ä o a jk h p  öbiTb CHAOBaa yeraHOBKa MomHocTbio 
1050 A.c., h to  AaeT (TaK  » e ,  KaK Ha aBTonoesAe THna I )  yjiejib- 
H ym  MomHOCTb 7,0 A.c.\t.

A ßTon oe3A a  rpy3on oA ’beMHOCTbio 150 t  a o a jk h h  cocTOHTb He 
MeHee neM H3 neTbipex eAHHHu npnuenHoro cocTasa  —  noAynpn- 
uen h Tpn npnuena rpy3on oA ’beMHocTbio KajKAbift o k o a o  40 r. 
B  s t o m  cayn ae o öm a a  AAHHa TaK oro  aBTonoe3Aa AOCTurHeT 48 m, 
o ö iu h h  Bec npeßbicHT 220 t  h cpeAHaa Harpy3Ka Ha ocb cocTaBHT 
13 T.

E cah  ynecTb, h to  npnHHTaa Harpy3Ka Ha ocb  Ha n o p o ra x  n ep ­
Boft ih BTopofl KaTeropa ft « e  AOAJKHa npeBbimaTb 40 r , t o  c ta h o -  
bh tch  oneBHAHbiM, h to  TaKoft BapaaHT kom uohobkh aBTonoe.3Aa 
He HBAaeTca b e a cT o a m e e  »p eM a  onTHMaAbHbrM, TeM ßoAee, h to  
yßeAHHeHHe KonnnecTBa eAHHHu npnuenHoro cocTasa  3aTpyAHHT 
ynpaBAeHne TaKHM aBTonoe3AOM h pe3KO CHH3HT e ro  MaHeßpeH- 
Hbie KanecTBa.

O a h 3 k o  c u e A y e T  ynH TbiBaTb, h t o  coßepu ieH CTßO BaH H e k o i ic t -  
pyKUHH nOABeCOK H UIHH (HH3KOe AaBAeH H e, 3AaCTHHHblft K op n  
H ÄP-) B COHeTaHHH C yAyHHieHHeM KOHCTpyKUHH AOpOJKHblX 
0Ae>KÄ h noBbim eH H eM  h x  K an nTan bH ocTH  no3BOAHT b uaAbH eft- 
rneM yßeAHHHTb npeueAbHyio Harpy3Ky Ha ocb h n a cr  bo .tm o jk - 
H ocTb  npHMeHHTb a B T o n o e3 A a  rpy3onou'beM HocTbio 150 t u  ßonee.

Bhähm o, ö y u eT  pem eH a 3aAana noBbiuieHHa MaHeBpeHHbix Ka- 
necTB aoTonoe3AOB ßoAbiuoft rpy3onoA'bCMHocTH, co c toh iu h x  H3 
m hothx eAHHHu noABHHCHoro cocTaBa, h öyu eT  oßnerneHO ynpaB- 
AeHne hmh. B ce  3 to  no3BOAHT b  öoA ee  AaueKoft nepcneKTHBe 3$ - 
(j)eKTHB*io HcnoAb30'BaTb aBTonoe3ua rpy3anoA'beMHOCTbio 150 t  h 
ßoAee.

n p H M e n e H H e  a,p t  o n o  e 3 ä  o  b 6 o  a  b ui o ft r  p y  3 o- 
n o  a  "b e  m h o c t  h b 3 a p y 6 e * H b i x  C T p a H a x .  ÄHaAH3 
pa3BHTHH rpy30BUX aBTOMOÖHAbHblX nOe3AOB B 3apy6e>KHbIX 
CTpaHax noKa3aA, h to  HaHÖOAbuiee pacnpocTpaHeHne b CLUA h 
paA e eßponeftcKHx CTpaH noAyunnH Tarann c noAynpHuenaMH, a 
T a K * e  aBTonoe3Aa, cocToa iu n e H3 rpy30B oro aBTOMoßnna cpeu- 
Heft hah ßoAbuioft rpyaonoA'beM HocTH h OAHoro-AByx npnuenoB. 
n oA H a a  rp ya on oA ’beMHOCTb Taunx aßTonoe3AOB He npeBbm iaer 
30— 35 t .  3 t h  aBTonoe3Aa HcnoAb3yiOTca ä ah  nepeB03«H  pa3Ho- 
oßpa3Hbix MaccoBbix rpy30B b ochobhom  no ycoBepuieHCTBOBan- 
HblM aBTOMOÖHAb'HblM AOpOTaM Ha ÖOAbUIHe paCCTOHHHH.

B nocAeAHee AecaTHAeTHe B03HHKAa HeoßxoAHMOCTb b nepe- 
B03KaX THJKeAOBeCHblX HeAeAHMMX rpy30B BecoM 50— 80 T H 6o- 
Aee. / Ia h  s t o t o  6 h a h  co3AaHbi cneunaAbHbie npHuenbi-THJKeAOBo- 
3bi (Tp aß A ep b i). /Laa ißyKcnpoBKH s t h x  npnuenoB HcnoAb3yioTca 
MoutHbie ßaAAacTHbie h ceAeAbHbie TaranH, HHorAa no Aßa Tara- 
na Ha o a h h  npnuen. A BTonoe3Aa s t o t o  THna ucnoAb3yioTCH TaK­
JKe ÄAH nepeB030K no yCOBepUieHCTBOBaHHbIM aBTOMOÖHAb'HblM 
A oporaM  Ha OTHOCHTeAbHo ueßoAbuiHe paccToanH a —  o t  CTaH- 
UHH jk . ä -  h ah  nopTa ä o  nyHKTa Ha3HaneHHH.

MToßbi oÖAerHHTb norpy3K y h pa3rpy3Ky öoAbu inx HeACAHMbix 
rpy30B, B TOM HHCAe THJKeAblX CaMOXOAHblX MauiHH (TpaKTOpOß, 
AopoacHbix KaTKOB, 3eMAepoftHbix MauiHH h t .  A -), npHuenbi H 
noAynpHuenbi-TpaftAepbi oöopyAy iO Tca  cneuHaAbHbiMH npucnocoß- 
AeHHHMH, AonycKaioiuHMH oTKaTbiBaHHe 3 3 ä h h x  h a h  nepeAHHx 
KOAec h onycKaHue HH3KopäMHoft nAaT4)apMbi ä o  ypoBHH A opo- 
th . / Ia h  3 t o ö  ueAH HcnoAb3yioTca MexaHHnecKHe h a h  rHApaBAH- 
HecKue AOMKpaTu h noAbeMHuKH, TpaHcnopTnpyeM bie Ha npuue- 
ne. A BTonoe3A a, npeAHa3HaueHHbie ä a h  nepeB030K TajKeAbix He- 
AßAHMbix rpy30B, M oryT HcnoAb30BaTbca Anuib Ha A o p o ra x  c 
TBepAbiM noKpbiTHeM h AOCTaTouHoä HiHpHHoft npoe3u<eft naCTH.

ABTonoe3A a ÖOAbiuoft rpysonoATjeMHOCTH noAynHAn rnnpoKoe 
pacnpocTpaHeHiHe npu cneuHaA'H3HpoBaH«bix nepeB03Kax b  pa3- 
AHUHbix OTpacAax HapoAHoro xo3aftcTBa C I I IA .  TaK , HanpHMep, b 
AecHoft h ropHOAoßbiBaioiueft npoMbiuiAeHHocTH C LU A , rA e  uiHpo- 
ko  npHMeHHiQTCH THranH c  npHfteuaMH-pocnycKaMH, cpeuHaa rpy- 
3onoAT>eMHocTb o c h o b h o to  napKa npHuenoB-pocnycKOB coc iaB - 
AaeT 16,4— 18,2 r. U acTb H3 h h x  ,HMeeT noABecKy A erK oro  THna, 
pacciH TaH H yio Ha 3KcnAyaTauHio no AoporaM  xop ou iero  KaueeT- 
Ba. J X j im a  pocnycKOB 3Toro THna He npeBbiiuaeT 3 m. Ha cneuH- 
aAbHbix AecoB03HHx n o p o ra x  3KcnAyaTHpyioTca pocnycKH a a h h o ä  
a o  3,6 m , rpy3onoA'beMiHOCTbK) 32 r ;  pa3Mep u ihh  12,00— 24. 
H M eeTca  TaKJKe uoKa OTHOCHTeAbHo HeßoAbuioe KOAHnecTBO npu- 
uenoB-pocnycKOB «u c o K o ft  rpy3onoAT>eMHocTH —  a o  45 t .  KoM na- 
HHeft ZtjKeHepan M oTO pc 6 h a  Bbinym en AH3eAbHbift Taran  c noAy- 
npnuenoM  rpy3onoA'beM HocTbio 35 r  a a h  nepeB03KH KpynHoro 
CsaAeH iioro Aeca. MomHOCTb AH3eAa s t o t o  Tarana 230 a . c ,

K o M n a H H a  O p y x a y t } )  B u n y o c a e T  n o A y n p H u e n b i rpy3onoÄT>eM H 0- 
CTbio 60 t  aah  n ep eB 0 3 K H  A e c a  n o  ak>6hm A o p o r a M . D p n  stom  

H c n o A b 3 y io T c a  T a r a n n  KOM naHHH K e B B o p T . K o M n a H H a  S b k a h a  
p o y A  MauiHHepiH  B b rn y c x a e T  c n e u n a A b H u e  n o A y n p H u e n b i ä a h  ne- 
peB03K H  K a w e H H o ro  y r a a  c M ecT e r o  aoO huh o tk p h th m  c n o c o -  
6om. r p y a o n o A ie M H o c T b  n o A y n p n u e n a  40 r. T a ra n  H M eT K o p o ö -  
K y n e p e A a n  c A e c a T b io  n e p e A a n a M H  a b h jk 6 h h h  B n e p e u  h AßyM a  

n e p e A a n a M H  A B U JueH ua  H a3 aA .
B o A b iu o e  BHHMaHHe y A e A a e T c a  npoH 3B0ACTBy pa3AHHHbix no-  

A yn p H u en oB  h n p n u en o B  ß oA b in o ft  rpyaonoATjeM H O CTH  a a h  nepe- 
B030K rp0M O3AKHX Tpy30B  Ha ÖOAbUIHe paCCTOHHHH. 4>HpMa O p y -  
x a y i } )  Tpeftaep KOMnaHH B b in ycK aeT  n p n u en b i ä a h h o h  10,7 m h 
uiHpHHoft 2,44 m , BM em arom H e rp y 3  oößeM O M  59 m 3. K a ft3 e p  aA io- 
MHHHyM 3H A  KeMHKA KOMnaHH l(OKAe«Ä —  UIT3T KaAH(J)OpHHa) 
npoB3BOAHT n oA yn p H u en b i, noAHOCTbio ,H3roTOBAeHHbie H3 aA io- 
MtiHHeBbix cnAaBOB. K oM n aH H a  B b in ycK aeT  TaKJKe ß oA b u iH e uhc-

P hc. 1.

TepHbl H3 aAIOMHHHeBblX CnAABOB AAH nepeB030K XHMHneCKHX 
npoAyKTOB. KoMnaHHa /LopoH TpaftAep (3 a 6 a  —  u iTar Ä A a öa M a ) 
BbinycKaeT npHuenu-nAaT^opM bi äah  nepeB03OK THJKCAbix rpy- 
30b. rpy3onoA 'beM HocTb TaKHX nAaTiJiopM o t  20 ä o  27 t .  O ah h  H3 
t3 k h x  npnuenoB-nAaTtJiopM BecHT 3,7 r  h HMeeT AAHHy 9,8 m .

Pa3Tioo6pa3Hbie TH nbi aBTonoe3AOB ßoAbiuoä rpy3onoA 'beM Ho- 
CTH HCnOAb3yKJTCH ÄAH nepeB03KH CeAbCKOX03HftCTBeHHbIX n p o ­
AyKTOB, CK0T3 H npOAyKTOB UHIUeBoft npOMblUIAeHHOCTH.

B ce  ßoAbiuee pacnpocTpaHeHne b  C L U A  npnoöpeTaeT  TpaHC- 
nopTnpoBaHHe aBTOnoe3AaMH Ha pa3AunHHe paccTOHHiia nponyK- 
TOB XHMHneCKOft npOMblUIAeHHOCTH. ü p H  ÄOCTaBKe XHMHneCKHX 
npOAyKTOB rpy30BHM aBTOTpaHCnOpTOM HCKAlOnaeTCH HeOÖXO'ÄH- 
MocTb b norpyaonHbix nuom aAKax h c io ia Ä a x  Ha jKeAe3HOAopojK- 
HblX CTaHUHHX H Ha npeAnpHHTHHX. XoTH 3,K0H0MHneCKH HaHÖO- 
Aee BbiroAHoft HBAaeTca nepeB03Ka xnMHKaAueB aBTOTpaHcnop- 
tom  na paccToaiHHe ä o  400— 600 k m ,  b  C L U A  ocym ecTBAaeTca nepe- 
B03K3 3THX IipOÄyKTOB H Ha ßOAee AHAeKHe paCCTOHHHH. Tpy3bl 
ÄOCTaBAHIOTCH 33B0Ä0M HenocpeACTßeHHO nOTpeÖHTeAKJ 6e3 npo- 
MeacyTonHbix neperpy30K Ha CTaHunax, KaK 3to  A eA aerca  npu 
uepeB03Kax no jKeAe3HHM AoporaM .

UIupoKO HcnoAb3yioTca aBTonoe3Aa ßoAbiuoä rpy3on oA ’beMHO- 
c th  h npn nepeB03Ke A p y r n x  rp y30B .

E cah  >KeAe3Hbie A oporn  nepeB03HT rpy3  b  TeneHHe Tpex AHefl 
Ha KOpOTKHe paccTOHHHH h b TeneHHe AecaTH AHeft Ha paccToa- 
hhh  nopauKa 1200 k m ,  t o  Ha aBTonoe3Aax rpy3  b t o t  JKe neHb 
AOCTaBAaeTca Ha paccTOHHue ä o  100 MHAb (160  k m ) ,  Ha BTopofl 
ACHb ua paccTOHtH-He 250 MHAb (400 k m ) ,  k  yTpy  TpeTbero äh h  
b npeu enax ä o  800 k m  h  Ha TpeTHft AßHb b npeA enax 1200 k m .

B oA bu ioe pacnpocTpaHeHne b A h ta h h  h b  pau e CAa6opa3BHTbix 
CTpaH (B A^pH K e, A3HH II AßCTpaAHH) HOAynHAH TH ÄeAbie aß- 
Tonoe3Aa TopHHKpocJiT c  TaranaMH B n r BeH. H a  pnc. 1 uoKa3aH 
s t o t  Taran , ncnoAb30BaHHbift a a h  nepeß03KH k o ta b  BecoM 40 t  

Ha noAynpHuene-TpaftAepe. Ta ran u  B n r ßeH  ncnoAb3yioTCa TaK­
JKe na AecoBbiB03Ke, crpoHTeAbiibix p a öoT ax  h t .  ä .

H a  pnc. 2 noKa3aH npHMep HcnoAb30BaHHa b AßCTpaAHH 6aji- 
AacTHoro Tarana  TopH H Kpo^T M aftTH AH Tap c npnuenoM KpeftH 
äah  nepeB03KH HeAeAHMoro rpy3a  BecoM 90 r.

CTpeMAeHne k AaAbHeftuieMy noßbiuieHHio rpyso iioA b eM iiocrH  
uoA'BHJKHoro cocTaßa b npeA en ax  AonycTHM Ux Harpy30K Ha uih- 
h h  h Ha A o p o ry  npHBeAo k  HcnoAb30BaHHio ä ah  TpancnopTiib ix 
u eA e ft  n eT b ip exocH b ix  aBTOM oÖHAeft, U e T b ip e x o c iib ie  aBTOMoÖHAU
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ycnemHo npHMeHHioTCH TaKJKe b KanecTBe THraneft ä jih  paßoTH c 
npHuenaMH. Ha pnc. 3 npHBeaeH oßmnft bhä aBTonoe3Äa, cocTa- 
BaeHHoro H3 neTbipexocHoro aBTOMoßHan JleftaaHa ÄKTonyc (A h- 
ra«H) h ÄByx asyocHbix npnaenoB. 3 t h  aBTonoeaaa Hcnoab3yiOT- 
ch b IO jk h oh  AiJipHKe Ha aoporax c TBepabiM noKpbiTHeM.

nepeB03KH rpy30B aBTonoesaaMH ßoabmoft rpy3onoa'beMHOCTH 
OCymeCTBÄHIOTCH CneUHaÄH3HpOBaHHbIMH aBTOTpaHCITOpTHblMH 
KOMnaHHHMH. Tan, b A himihh , HanpHMep, co3aaHa aBTOTpaHcnopT- 
HaH KOMnaHHH T. XoaaeT 3hä 3HÄb6epMan, cneimaaH3HpyiomaH- 
c h  Ha nepeB03Kax aaHHOMepHbix rpy30B HecTaHaaprabix raßapn- 
t o b , BKaiOHaH h  THjKeabie HeaeaHMbie rpy3bi Ha Taranax co cne-

OnpM a B ep an e BbinyciiaeT TaKate neTbipexocHbift aBTOMoßnab 
T-12 CO BCeMH BeÄymHMH OC5TMH, KOTOpblft MOHieT ßbiTb HCin0Äb30- 
bäh «  B KaaecTBe Tarana. Ha Tn raae ycraHaBaHBaeTCH 6öh-
3HHOBbIH ÄBGHaÄUaTHHHaHHÄpOBblH ÄBHraTeab MOmHOCTblO
450 A.c. PacnoaoaieHHe hhähhäpob V-o6pa3iioe. 0 6 iij,h h  sec  as- 
Tonoe3Äa 125 t .

O co ß oe  MecTo cpean  aBTonoe3aoB ßoabm ofi rpy3onoa'beMHOCTH 
3aHHMaiOT KOHCTpyKUHH c aKTHBHbiMn KoaecaMH npnuenoB, T. e. 
T a rn e  aBTonoe3aa, y  KOTopbix BeÄymHMH KoaecaMH, noMHMo k o - 
a ec  THrana, hbähiotch h K oaeca  npHuenoB. H3BecTHbi KOHCTpyK- 
HHH aBTonoe3ÄOB aMepHKaHCKofi (pnpMbi J le  T yp n o , b nacTHocTH 
aBTonoe3Ä c aaeKrpHnecKHM npnBOÄOM B eaym n x Koaec. Ha THra- 
ne ydaHaBaHBaeTCH ÄH3eab-3aeKTpHHecKaH OHaoBaH yctaHOBKa,

P hc. 2.

UHaabHbiMH noaynpHuenaMH h npnuenaMH rpyaonoaTieMHOCTbio 
17, 25, 30— 40 h 50— 60 r. B cpeaneM b roa KOMnaHHH nepeB03HT 
OKoao 50 Tbic. t  rpy30B. CpeaHee paccTOHHHe nepeB03KH rpv3a 
paBHo 480 k m . Tpy30o6opoT cocTaBaaeT 241 MaH. t k m .

3HaHHTeabHbift HHTepec npeacTaBaaeT aBTOMOÖHab ocoßo 
ßoabuioH rpysonoaTjeMHOcTH Bepane T-I00 (ttpam m a), cnenn- 
aabHo cnpoeKTHpoBaHHbiH ääh BKCnayaTanHH b nycTbiHe. Abto- 
Moßnab npeÄHa3HaneH b ochobhom ääh nepeB03KH Tameabix He- 
aeaHMbix rpy30B Kax no aoporaM, TaK h BHe aopor oßmero noab- 
30B3HHH. Oh BbinycKaeTCH b rpex MoamjiHKanHHx (pnc. 4 ); rpy- 
30B0H aBTOMoßHÄb rpy3onoa'beMHocTbio 80 t  (a );  aBTOMOßHab- 
caMocßaa rpy3onoa'beMHocTbK) 100 t  ( 6 ) ; ceaeabHbift Taran c 
noaynpHnenoM rpyaonoaieMHocTbio 120 r  (s ).  CxeMa oßmefl 
KOMnoHOBKH ceaeabHoro Taraaa npHBeaepa Ha pnc. 5. Ba30Bbifi 
aBTOMoßHÄb HMeeT aan Hy cB b im e 9 jw,HaHßoabmyio Koaeio 3aa- 
hhx Koaec 4,94 m. IUhhm aBTOMoßHaa cneuHaabHO CKOHCTpynpo- 
BaHbl ÄÄH ÄBHHCeHHH HO HeCHaHOH MeCTHOCTH. HH3KOe aaBaeHHe 
Ha rpyHT oßecneqHBaeTca npHMeHeHHeM iuhh ßoabmoro anaMeT- 
pa 2,2— 2,4 m. Pa3Mep uihh 27,00— 33. Ha aBTOMoßnae ycTaHOB- 
aeH ÄBeHaanaTHiiHaHHapoBbift V-oßpa3Hbift ÄH3eab Khmmhhck 
UT-12B MomnocTbio 600 a . c. npn 2100 o6/mhh. MomnocTb äb h - 
raTean nepeaaeTca nepe3 THapoMexaHHHecKyio TpaHCMnccmo Ha 
Tpn Beaymne och. TaaBHan nepeaana aBOHHaa: b neHTpaabHOM 
KapTepe rnnoHÄHaa h nnaHHapHnecKaa napu, y cTynnn Koaec — 
naaHeTapHan. /ImJnJiepeHUHaÄbi caMoßaoKHpyromeroca THna

Pnc. 3.

oßecngHHBaioT H aaem n oe ÄBHJKeHne no MHTKOMy rpyHTy. B pa3- 
aaTOHHoft KopoßKe pa3MemeH M em oceBofl arnji^iepeHUHaa. K opoß - 
xa  n epeaan  oßecnennBaeT BoceMb CKopocxeft aBH*eHHH Bnepea 
h a s e  Ha3aa. KaßHHa b o ä h tea n  CHaßmeHa ycTaHOBKOH aan  ko ii- 
amiHOHHipoBanHH ,.B03ayxa„ Ha aBTOMoßnae HMeioTCH xoaoan ab .- 
HHK, paaHonpneMHHK h paaHQ.nepeaaTqHK c paanycoM  aeflcTBHH 
300 KM.

a b Beaym nx xoaecax —  TnroBbie aaeKTpoaBHraTean nocTOHHHo- 
ro  TOKa. A 3Ton oe3 a  HMeeT nflTb npnuenoß rpy3onoaT)eM HocTbio 
no 8 r ;  oßman rpysonoaijeMHOCTb aBTonoe3aa 40 t .  B ec  Tnrana 
12 t ;  aaHHa 6,75 m ; CKopocTb aBHJKeHHH 35 km / h ü c. fla n H a  Bcero 
aBTonoe3aa 39 m. Ha Taran e ycTaHOBaeno aßa  an3eaH MomHO- 
CTbio no 190 A.c. KajKabiii.

KpoMe Toro, 3T0Ö * e  ^mpMOÖ BbinycKaeTCH ßoaee -MomHan mo- 
ÄH^HKauHH aBTonoe3aa c saeKTpHnecKoft nepeaanen Ha BeaymHe 
Koaeca. CnaoBaH ycTaHOBKa coctoht H3 asyx aH3eab-reHepaTO- 
pOB MOmHOCTblO HO 406 A.C. KaiKÄblH. ÜHTb npHUenOB c aKTHBHbl- 
Mti ochmh rpyaonoaBeMHOcTbio 25 t  Kamabiö aaroT B03M0*H0CTb

1 0 .5 m

P hc. 5.

nepe303HTb 125 t  rpy3a oaHOBpeMeHHO. J\j iHHa Taxoro aBTonoe3- 
aa 83,6 m ;  mnpHHa 4,98 m ;  BbicoTa 5,35 m .

npHM epoM  coBpeMeHHoro aBTonoe3aa noBbimeHHofi npoxoaHMO- 
CTH HBÄHeTCH aBTOnoe3Ä, H3rOTO'BaeHHblft B C IIJA , JIoya>KHCTH- 
Kaa K a p ß o  Kappnep , KOTopbiö HMeeT aanH y 58 m , x oa eca  anaM e- 
TpoM 3,2 m  h niHpHHy npoTeKTopa muH 1,2 m . AB Tonoe3a  HMeeT 
16 Koaec, Bce Beaym He. CnaoBan ycTaHOBKa coctoht H3 aH3ean 
MomHocTbio 600 a :c :. h Tpex saeKTporeH epaTopoß, nnTaiom ax 16 
THroBbix saeKTpoÄBHraTeaeft, ycTaHosaeHHbix HejnocpeacTBeHHO b  

Koaecax. 3 a n a c  xo a a  aBTonoe3aa cocTaBaaeT 320 k m .
ÄBTonoe3a  BbinycKaeTCH b Tpex BapnaHTax: M a p x  1, M apK  II 

n MapK I I I  (n p oeK T ). HocaeaHHH M oaeab npoeKTHpyeTCH c 
aTOMHon chäoboh ycTaHOBKOH (A C Y ) . CyMMapHaH rpy3onoa"beM - 
nocTb npoeKTHpyeM oro aB ion oe3 aa  c A C Y  cocTasnT 150 t ,
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SKcnepHMemajibHoe HccneAOBaHHe Harpy30HHbix pokhmob 

x o a o b o h  n a c T H  n p n u e n a

H. A. B351TblUIEB

P  O B E PLIi E H  C T  B OB A H  H  E KoiicrpyKUHH aBTOMO'ßHueft h 
npauenoB, noBbuueHHe ,hx HaaencHocTH, a TaiKxe ynyquieHHe 

BecoBbix noKa3aTeaeft HMeioT HenocpeacTBeHHyio CBH3b c Hcnoab- 
30B3HHeM B npaKTHKe npOeKTHpOBaHHH 'HaHÖO^ee TOHHblX MeTO- 
äob  pacqeTa, ocHOBaHMhix na BcecTopomiieM n3yqeHMH aeficTBH- 
TejibHbix 'Harpy30HHbix pe*HMOB paßoTbi arperaTOB h y3HOB aBTO- 
■MoßHaeft h npHuenoB b SKcnayaTauHOHHbix ycaoBHHx.

C ueabio HccaeaoBaHHH aBHCTBHTeHbHbix HairpyaoK b ochx, noa­
BecKe h cuenHOM ycTpofiCTBe npnuena ßbiaa npoueaeHbi HcnbiTa­
HHH npnuena 3HJI-810, ßyKcnpyeMoro THrauoM 3MJI-164.

HcnbiTaHHH npoBOUHHHCb Ha aoporax  pa3JiHUHoro KaqecTBa h 
Ha aoporax C HCKyCCTBeHHblMH CHHyCOHaaabHblMH 'HepOBHOCTHMH. 
IlporpaMMOH ncnbiTaHHH npeaycMaTpHBajiacb perncTpauHH cae- 
nyromHx napaMeTpOB: BepTHKanuHbix h ropuaoHiaabHbix Harpy30K 
Ha och npnuena, BepTHKaabHOft aecjiopMauHH (npontßa) peccop, 
ÄHHaMHuecKHx HarpyaoK b abmiae npnuena (cuenKe aBTOnoe3aa), 
CKOPOCTH UBHJKeHHH H UpOHUeHHOTO nyTH.

BepTHKajibHbie h ropH30HTajibHbie «a rp y3 K H  na  och npnuena 
B3MepHjm nocpeacTBOM npoBOJiouHbix npeo6pa30BaTejieH , «O Topb ie 
BKJIIOnajIHCb B exeM y nepaBHOBeCHOrO MOCTa C UByMH aKTHBHbIMH 
uaTHHKaMH. J X j i h  H3MepeHHH nporHÖa peccop  h anHaMHqecKnx Ha- 
rpy30K b Äbiuine npnuena ßbian CKOHCTpynpoBaHbi h HäroTOBueHbi 
oneunaJibHbie aaTHHKH.

Oßiunft bhu aarqnKa nepeMeiaeHnft aan perncTpauHH npornfia 
peccop (a ) h 3Ji6KTpnuecKaH cxeMa ero {6 ) noxasaHbi na pnc. 1. 
ÄaTHHK co c to h t H3 TpyfiqaToro Kopnyca 1 ,  Ha kotopom ycTaHOß- 
UeHa KOJIOÄKa 2 c npyjKHHHIUHM KOHTaKTOM H3 (fOC't’OPBC'1'0«  
ßpOH3bI.

iBHyTpn Kopnyca aarmrKa ycTanoBaeHbi aße HanpaBaaiomHe 
UinOHKH, no K'OTOpblM UBHJKeTCH c noMoiubio C30HX na30B UITOK 3, 
H3r0T0BJieHHbIH H3 TeKCTOJIHTa. 

H o  Bceft aaHHe uiTOKa b maa yaon<eH peoxopa-cTpyHa 4 H3 koii- 
CTaHTanoBOH npoBoaoKH anaMeipoM 0,5 m m . K opnyc h iu to k  HMe-

UHanbHaH aaeK T p n qecK aH  c x e M a  STO ro aaTH H Ka noK a3aH bi na 
p n c . 2.

ÄH H aM H uecK H e H arpyaK H , BOBHHKaioiuHe b  cu en K e  aBTonoe3aa, 
nepeaaiOTCH q ep e3  neTjno ab iinaa 1 h yauHM HTeabHbift u ito k  2 Ha 
UHHaMOMeTpHuecKyio p eccopy  3.

K oH U b i p ec co p b i 3 a * ia T b i M e x a y  c ta a b H b iM h  KaneHbi'MH poaH Ka- 
mh 4, KOTOpbie pa3M eiueH b i b o fio ftM a x  5, sa K p en a eH H b ix  na y n o p -  
Hbix y roa b H H K ax  6. Ha p e c c o p e  H axaeeH b i n p oB on o u n b ie  n p e o fip a -  
30BaTejIH , BKHIOHeHHbie B MOCTOByiO c x e M y .

CuopocTb h nyTb aBTonoe3aa onpeaeuHancb H3MepHiejibHbiM ko- 
aecoM  c TaxoreH epaTopoM  nocTOHHHoro TOKa h otm ctuhkom  MHCJia 
oßopoTOB Koaeca. PerncTpauHH Bcex napaM eupoB npoH3Boanaacb 
npn uom oiuh BocbMHKaHajibHoro ycnaHTeuH 8AH H -7M  h aeBHTH- 
uwentjiHoro ocunju ioirpaijia K-9-21 c sanncbio n a  CBeTouyBCTBH- 
TenbHyio öyM a ry  u ihphhoh ilOO mm.

IlH T a H H e  ycHUHTean ocymecTBaHJiocb sa eK T p o c T a u u n e ft  n epe­
MeHHoro TOKa C aBTOHOMHMM aBHraTCaeM MOIUHOCTblO 0,84 K 8 T ,

Phc. 1. J laTHHK nepmemeHHö aan H3MepeHHH ae^opMaunn peccop
npnuena.

k >t  Ha BHeuiHHX KOHuax no oaHoii mapoBoft onope (5, 6 ),  KOTOpbie 
oßecneuHBaiOT paßoTy aaTHHua npn nonepeuHbix nepeuocax oceft 
OTHOCHTejlbHO paMbi npnuena.

H j i h yB ejnm eH H H  c p o K a  cayu<6u aam nua CKOJib3HuiHü k q h - 
TaK T  7 (pnc. 1, 6 ) cn aß H ieH  a p p e m p o M  8, nocpeacTB O M  K O T op o ro  
KOHTaKT B H ep aß ou eM  nOJIOJKeHHH OTTHHyT OT CTpyHbl. J laTHHK 
3aKpb iT  o t  n o n a a a »H H  .Baaru B oaon en p oH H u aeM b iM  u exuoM  9. Bo 
BpeMH HcnbiTaHHft u u t h h k h  nepeM eiueH H H  OKa3aaHCb a o c T a T o u n o  
H aaeH iH U M H .

Z(aTHHK aan iH3MepeHHH aHHaMHuecKHX HarpyaoK b cuenxe aBTo- 
noe3aa  OMOHTnpoBaH b ab im ae npnuena. KoncipyicuH H  a  npHHUH-

PiHC. 2. JXaTUHK aJIH H3MepeHHH aHH3MHHeCK'HX «a rp y 3 0 K  B abliuae 
npHiuena (cu en xe aB T on oe3aa ):

a  —  KoncTpyKUHsi aaTH H K a; 6  —  npHHUHnHajibHaa aJieKTpHqeCKan cxeMa;
8 —  rpa<J)HK TapHpOBKH.

HanpnjKeHHeM il 10 e, uacTOToft 50 ai(. Jlah nnTauHH ocunanorpa^a 
Hcnoab30BaaHCb aKKyMyaHTopHbie ßaTapen. C uejibio noBbiineHHH 
to h h o c th  SKcnepnMeHTa nepea ncnbiTaHHHMH npoßeaeHa neoaHO- 
Kpamafl TapnpoBKa Bcex aaTHHKOB h ycTpoftcTB.

H a  pnc. 3 noKa3aHa ycTaHOBKa a an  TapnpoBKH oceft npnuena. 
H a  ouopHbie naHTbi ycTaHaBaHBaexcH m oct  npnuena c  HaKJieeHHbi- 
m h  npeoßpaaoBaTeaHMH, «O T o p u e  coeanneH bi c  perHCTpHpyiouten 
annapaTypoft.

H a rp y3 K a  co3aaeTCH aßyMH rHapaBJiHuecKHMH aoM KpaiaM H /. 
HToßbi Harpy3Ka ßbiaa npHaojKeHa Ha cepeaHHbi peccopHbix hjio - 
m aaoK , ycHJiHe ua nocaeaH ne ot aoMKpaTOB n e p ea a e icn  uepe3 
cTaabHbie lUiapHKH, ycTaHOBaeHHbie b jiyHKH peccopHoft naom aaKH  
h naom aaKu  a o M x p a ia  2. BeaHHHiia Harpy3KH 4>HKCHpyeTCH aßyMH 
UHHaMOMeTpaMH cucaTHH 3 c  npeaeabH oft Harpy3Koft 5 r.

/ lan  co3aaHHH ropu30HTaabHbix Harpy30K Ha ocb a oM K p a ™  
ycTaHaßaHBaioTCH » a  cneuHaabHbie KponuiTeftHbi, npH BepH yrae k 
peccopHbiM naoruaaKaM . n p n  TapnpoBKe oceft narpyaK a Ha peccop-
u.bie naouiaaKH  upoH3BoaHaacb b BepTHKaabHoft naocKocTH a o  
ycnanft 3000 k z ,  a b ropH30HTaabHoft naocKocxn  a o  1500 k z .

H a  3Toft * e  ycTaHOBKe ißbiaH ch h tb i xapaKTepncTHKH peccop 
npnuena h onpeaeaeHbi ihx jKecTKOcm.

XapaKTepHCTHKa aaraH Ka upeacTaßaeH a Ha pnc. 2, e. üpHBe- 
aeHHaH OTHOCHTeabHaH norpeu iuocTb H3MepneMux napa.MeTpoB He 
npeßbiu iaaa 5%.

H porpaM M oft h MeToanKofl HcnbiTaHHft npeaycM aTpnB aaocb nc- 
caeaoB aH iie buhhuhh  Ha Harpyaom ibift peacnM xoaoB oft u a c ra  npn- 
uena  c k o po c th  aBiiuieHHfl aB ion oe3 aa , noae3noft Harpy3KH, Tnna 
H COCTOHHHH aOpOJKHOTO JIOlKpbnHH, 3 T3 K Ä e  HCKyCCTBeHHblX Hg’  
pOBHOCTeft,
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B c e  iHcnbiTaBHH n p o B o n n jin cb  co  cjienyxjiU 'HMiH B ap H aH T aM « H a­
rpyaK H  b K y30B e npnueftia : 6e3 H arpyaK H , 50% (2 r )  h 100% no- 
jie3H o fl .rpy3onoa'beM H O CTH  ( 4  r ) ,  B e jiH H H H a H arpyaK H  b  K y3 0 3 e  
Taraqa cocTaB.naaa n pn  ß y x c H p o B x e  nopojKHero n p n u en a  25% no- 
jie3H oü  rp y3 o n o a B eM H ocT H , b o c ta jib H b ix  c j iy n a n x  75% (3 t ) .

C xopocTb  uBHJKeHMH aBTonoe!3na npn HcnbiTaHHax Ha n op o rax  
nonnepJKHBaJiacb Kau nanßojiee  uejiecoO'6pa3Han caMHM Bonnre- 
JieM B 33BHCHM0CTH OT COCTOHHHH nOpOJKHOro nOiKpblTHH; Tip» 
HCnbIT3HHHX Ha n o p o r a x  C HCKyCCTBeHHbIMH HepOBHOCTHMH c x o -

P hc. 3. VcTaHOBKa nun TapnpoBKH oceü npnuena.

pocTb 3anaBanacb o t  5 no 40— 50 KMfHac c HirrepBajioM 5—  
10 k m / w c .

MTCn6bi nonynHTb HaHi6onee TonHoe epencTaBJieHHe o pejKHMax 
paöoTb i HccjienyeM bix y3jioB h neTajieft, oöpaöoTK a  pe3yjibTaT0B 
HCnbiTaHHH Ha n o p o ra x  nponaBeneHa «a p a n y  c perHCTpauneft uii- 
KOBbix Harpy30K TaKJKe h MeTonaMH MaTeMaTHuecKoft CTaTHCTHKu. 
BejiHHHHU eepeMSHHbix narpy30K  h HanpHJKeHMH sjieMeHTOB xo- 
noBoft nacTiH npnuena npn uBJanceHnn aBTonoe3na no n oporaM  3a- 
BHCHT OT MHOJKeCTBa CJiynaHHblX 4>aKTOpOB H OÖbl'HHO COOTBeTCTBy- 
fo r  aaKOHy HopM anbHoro pacnpeneneHHu.

lü pu  HopManbHOM pacnpeneJieHHH ino npaBHJiy «T p ex  ch tm » bc- 
poHTHocTb nonanaHHH BeJinnuHbi b rpaHnubi P ± 3 S  (rn e  P  —  
cpenHee 3HaneHne, a S —  cpenHee KBanpaTnuHoe oTKnoHeune Ha- 
rpy3 ifH ) Becbwa 6jiH3Ka k 1100%, a Tonaee cocTauJineT 99,73%.

Ilo3TO M y «TpexcurM OBbie rpaHHHbi» inpnHHMaioTCH 3a rpaHnubi 
npenenbHbix bosm oä h m x 3HaneHHH HopManbHoro pacnpeneneHHu 
CJiynanHOn BennnnHU n M oryT 6biTb npnHHTbi aa MaKCHManbHoe 
3HaueHne nnHaMnqecKHX «a rp y a o K  npn oueHKe K03(jxj)HuneHTa n «- 
iHaMHHHOCTH npH CTaTHCTHHeCKOH oßpalßoTKe OCUHJIJIOirpaiMM.

MaKCHManbHblMH HanpHJKeHHHMH H K03()»(j)HUHeHTaMH nHHaMHH- 
HOCTH, BbWHCJieHHblMH HO CTaTHCTHHeCKHM nOKa3aTejIHM, He ynn- 
TbiBaioTCH OTnenbHbie cnyqanH bie nnKOBbie HarpyaKH, KOTopbie co^ 
CTaBnmoT 0,27% o t  oG m ero uHCJia KoneßaHnn «a rp y 3 0 K  npn Hop- 
ManbHOM pacnpeneneHHH.

. B nencTBHTenbHOCTn b cnny HeKOToporo OTKJiOHeHHH aKcnepn- 
MeHTanbHbix KpnBbix paenpenejieHHH o t  HopMajibHoro hhcjio Max- 
.CHManbHbix OTKJiOHeHHH, HanpHMep BepTHKajibHbix wa>rpy30K Ha 
och  npuuena, inpeBbimaioiuHX BeJiHHHHj P + 3 S ,  cocTaBJineT o t  0,30 
Jio 0 ,8% .

n p n  s t o m  H an ß o jib u iaH  pa3H U u a (0,6— 0,8% ) nojiynaeTcn Ha 
,paa6H Tb ix  n o p o r a x .

R jh i nojiyneHHH nocTaTOHHbix naHHbix o Harpy3Kax nJinna pera- 
CTpHpyeMbix ynacTKOB na n op o ra x  npHHHTa nun aciJiajibTa, a 
TaK>Ke ßy.ibijK 'Horo h rpaBHÜHoro noKpbiTHH ynoBJieTBopHTejibHoro 
.KawecTBa He Menee 500— 600 m , nun pa3ÖHTbix n op o r  c ßyjibiJK- 
HblM H rpaBHHHbIM nOKpblTHHMH He MeHee 800— 1000 M. n p n  TaKOH 
n.iH iie perncrpnpyeM bix y q bc tk ob  oßecnenHBaioTCH ycjioBHH, 6jih3- 
xn e  ik cTaTHCTHuecKOH CTauHOHapHOCTH HccjienyeMbix narpy30K [1].

E n a ro n a p H  TOMy, h to  q a cT b  HcnbiTaHHH npoBon'H .nacb Ha n o p o ­
r a x  C HCKyCCTBeHHbIMH CHHyCOHnajIbHbIMH IiepOB'HOCTHMH (BblCTy- 
n aM n ) n-THHoii 1,2 m h b h c o to h  0,08 m, npencTaB H Jiacb  bo3mo>k- 
HOCTb epaBHHTb B03nCHCTBHe HepOBHOCTH Ha BeJIUHHHy nHHaMHHe- 
Ckhx H arp y3 0 K  n pn  npeonoJ ieH H H  hx nepenHHM H h 3anH»MH hjih

jieBbiMH h nipaBbiMH KOJiecaMH npuuena Ha pa3JiHUHbix c k o po c th x  
nBHjKeHHn aBTonoe3na, onpeneJiHTb cko po cth  nuHnceHHn, npu k o - 
Topb ix  HaßjiionaioTCH pe30HaHCHbie HarpyaKH b  cu enxe, a T a K * e  
npocjienHTb xapaKTep H3MeHeHHH Harpy30K b  nccjienyeM bix y3Jiax 
h neTajiux.

H.3MeHeHHH BepTH KajibH bix H a rp y3 0 K  na p ec cop b i h Ha o ch  npH ­
u e n a  n p n  npeonoJieH H H  enuHHUHoft h c p o b h o c th  n p o T e x a io T  a H a jio -  

THUHO .H3MeHeHHIO H arp y3 0 K  B ÖajIKaX BenyiUH X MOCTOB aBTOMO- 
(ÖHJTH [2],

AHajiH3 pe3yjibTaTOB HcnbiTaHHH n o  onpenejieHHro Harpy30K « a  
HepoBHOCTux noxa3aJi, hto  nuHaMnuecKne HarpyaKH b nepennefl 
h  3anHeft ochx oTjinnaioTCH n p y r  o t  n p yra  He3«auHTejibHO. 3 r o  
nojio jKeH ne nonTBepnnjiocb h n p n  CTaTHCTHnecKoft oßpaßoTKe pe- 
3yjibTaTOB HcnbiTaHHH Ha n op orax . T a x n x  pe3yjibTaTOB m ojkho  6bi- 
jio oJKHnaTb, Tax xaK  paaBecna Ha och npnuena npn HcnbiTaHHax 
BbinepjKHBajiacb onuHaxoBoii.

H a »6 o jib u iH e  ua'npnjxe hhh och  npnuena HcnbiTbiBaiOT b cpenHiix 
ceneHHHx peccopHbix n jiom anox. Bajixa nByTaßpoBoro ceneHHH, h s -

6 )

P h c . 4. B;iH ttHHe c k o p o c th  jib h jk gh h h , Ha- 
rpysKH b 'KyaoBe h 'paonoJK»KeHHH HepoBHO- 
CTeH Ha Cy'MMapHblH K03(})$HUHeHT ÄHHa- 
MHiqiHOCTH 'B ceHeHHHx peccopHbix in^oiua^oK 

oc€H npnuena:
a  —  30Hbi paccMaipHBaeMbix HanpHÄeHHft b ce- 
qeHHH peccopHofl n^oma^KH; 6  —  3aBHCHMocTb 
BeJIHHHHbl K03 )̂(|)HItHeHTa ÄHHaMH^HOCTH ÄJIfl 
cpe^Hero ceqeHHH peccopHoft njiomaÄKH o t cko­
pocth h Harpy3KH b Ky30Be npHite-
na npH npeoÄOJieHHH HepoBHocTeft o^HOBpeMeH- 
ho npaBbiMH h JieBbiMH KOJiecaMH aBTonoe3jia:
/ —  nopo>KHHft npHuen; 2 —  c Harpy3Koft 2 r;
3 — c Harpy3KOft 4 t ; 4 — co CTopoHbi KOJiec. 
npeoflOJießaioiHHx HepoBHocTb; 5 — co ctopohh 
KOJiec, ÄBHJKyiUHXCH no pOBHOft nOBepXHOCTH;
I  — npn npeonoJieHHH HepoBHocTeft oöohmh ko- 
jiecaMH npnuena oaHOBpeMeHHo; 11 — npH npe- 
oaojieHHH HepoBHocTeft KOJiecaMH ojiHoro ÖopTa 

c Harpy3KOft b  Ky30Be 4 7.

CHMMeTDHHHOrO OTHOCHTCJIbHO rOpH30HT3JIbHOH OCH, TlpH ÄOMHHH- 
pyfoiuHx BepTHKajibHbix narpy3K ax no^BepraeTCH HaHÖojibiiiHM Ha- 
npHH<eHH5iM 'B ,30Hax n  HHJKHeft nojiKH peccopH ofi njiomaÄKH 
(pnc. 4, a ). B yKa3aHHbix 30Hax öa jin a  HcnbiTbiBaeT AeftCTBHe a;i- 
reöpaHnecKOH cyMMbi HanpH^eHHü:

~ a c m  i  ade  i

o c m  —  HanpH^eHHH o t  CTaTHnecKOH cocTaBJiaiomeH BepTH- 
KaJibHofi H arpy3K H ;

Ü d e  —  HanpHJKÖHHH 'OT ^HHaMHHeCKOH C'OCTaBJIHIOmeH;
Oda —  HanpH>KeHHH o t  B03jeHCTBHH ^HiiaMHqecKHx rop :i- 

3 0H T a.ib iib ix  H arpy30K .
K poM e Toro , b  ^ 3 h h o m  ceqeHHH ocb HcnbiTbiBaeT h Hanpn>KeHH5i 

KpyqewHH, MaKCHMajibHan BejiHHHHa KOTopbix ^ocTHraeTCH B 30- 
He m  (pnc. 4, a ) ,  r ^ e  Hanpa>KeHHH o t  ropH30HTaJibHbix Harpy30K
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o T cyT C T B y ioT . B n o jm e  o h c b h ä h o , u o  cyM M ap H oe n an p n iK eH H e o t  
H arn ßa  h KpyueHHH HM eeT M aKCH M a.ibH yio BeaHHHHy b  30He m .

K a K  n oK a a a a H  Ä aB H bie SK cnepnM eH Ta, n p a  caM b ix  H eß n a ron p H - 
HTHblX ycaoB H H X  (peXKHM TOpM'OJKeHHH) Ma-KCHMajibHoe CyM M ap- 
H oe Hanpn>KeHHe s  Ä an H o ft 30He o t  KpyneHHH h B ep T H K aab H oro  
H3TH6a c o c T a B a a e T  50— 60 %  o t  w a 'kcH M aabH bix  ÄHHaMHnecKHX Ha- 
npHJKeHHH, K O T o p u e  H M eioTca u  30H e n  n p n  aBHHieHHH aB Ton oea - 
A a  n o  paaßH TbiM  a o p o ra M .

r io s r o M y  b a a ab H eftm eM  ß y a y T  p a ccM aT p H B aT b ca  T o a b K o  c y M - 
M apH b ie  jH H aM H H ecK H e Harpy3KH h H anpaiK eH H H , Ä e ftcT B y io iu H e  b 
30H e n  cp e u H e ro  ceneHHH p e c c o p H o ft  n a o m a jK H  och .

Ha pnc. 4, 6  noKa3atH0 'BaHHHHe c k o p o c th  HBMjKeHHH ih H a rp y3 - 
KH B K y30B e n pH H en a  Ha BeaHHHHy KOS-ljHjlHUHeHTa ÄHHaMHHHOCTH 
ä ä h  cp e Ä H e ro  ceneHHH p ec co p H o ft  n jiom aÄ K H  npn npeoÄOJieH iiM  
(HepoBHOCTeft OÄ'HOBpeMeHHO npaßbiM H  h aeB U M H  K oaecaM H  a-BTo- 
n o e 3 Ä a .

BeaHHHHa CyM M apHOrO KOBCjHjlHUHeHTa ÄHHaMHHHOCTH HO HHKO- 
b u m  H arpy3K aM  o n p e Ä e a e H a  H3 B b ip axeH H H

V  _
K j l ö -------------

" cm

M aK C H M aab H bie  3HaneHHH ÄHHaMHnecKHX H arp y3 0 K  npH  ncnbiTa- 
HHHX Ha Ä o p o r a x  C napH bIM H  HCKyCCTBeHHbIMH HepOBHOCTHM H 
(/ =  1,2 M, h =  0,08 m) npH M epH O  C01H3MepHMbI C ÄHHaMHHeCKHMH 
Harpy3KaMH, n oayn eH H biM H  npn ncnbiTaH H six n p n u e n a  Ha pa3ÖM- 
t h x  a o p o r a x  n p n  T e x  m e  c k o p o c th x  ÄBHmeHHH (p n c . 4 , 6 ) .

TaK H M  o ö p a a o M , n o  ä s h h u m  ncnbiTaHHft Ha Ä o p o r a x  c  HCKyc- 
CTBeHHblMH HepOBHOCTHMH O npeÄeaeH H blX  pa3M epO B MOIKHO CyÄ'HTb 
o  M aKCHM aabHbix ÄHHaMHnecKHX n a r p y 3 K a x  b  x o ä o b o h  nacTH  npvi- 
n e n a , KOTOpbie M o ry T  B 0 3H H K «yTb  n p n  S K d ia ya T a u H H  Ha pa3ön - 
Tb ix  a o p o r a x ,  t . e. b  caM b ix  T H jK e a u x  ycaoBH H X  p a ß o r a  x o ä o b o h  
nacTH.

H p n  n peoÄO aeH H H  n p n u en oM  HepoBHOCT.H -ToabKo npanbiM H  Han 
T o a b K o  aeBbiM H K o a eca M H  b  H eKO Topoft CTeneHH yM eH buiaeTCH  Ha- 

rp y rn e H n e  oceft. 
T a K , H an p n M ep , Ha c k o p o c t h x  30— 40 km/hüc ä h h aM h h c c k h e  Ha- 

npHHccHHH ib o c h x  c o  CTopoH bi K o n ec , n p e o a o a e B a io m H X  H epoB- 
HOCTb, M eH b ine b  1,2— 1,4 p a 3 a , a c o  CTopoH bi K o a e c , H B H m ym H xcfl 
n o  poB H oft noBepxHOCTH, b  1,7— 1,8 p a 3 a  n o  cpaBH eH H io c  c o o t - 
BeTCTByiom HM H HanpHHceHHHMH n pn  n peoÄO ÄeH H H  K oaecaM H  npn- 

u e n a  n ap H b ix  HepoBHOCTeft.

Tlan HaaiocTpaHHH Ha pnc. 4 (KpHBbie 4, 5 ) n0Ka3aH0 H3Mene- 
HHe KOätJxjlHUHeHTa ÄHHaMHHHOCTH HpH npeOÄOaeHHH HepOBHOCTH 
aeBbiMH KoaecaMH c HarpyaKoft b Ky30Be npnuena 4 t .

fla iiH b ie  HarpyaoK h HanpnmeHHft b o c h x  npnuena npn «cnbiTa- 
HHHx Ha Ä o p o ra x  pa3ÄHHHoro KanecTBa c SKcnayaTauHOHiibiMn 
CKOpOCTHMH ÄBHWeHHH aBTOnOe3Äa npHBCÄCHbl B Ta6a. 1.

Ha pnc. 5 ÄaHbi KpHBbie CTaTHCTHnecKoro pacnpeÄeaeHHH Bep­
THKaabHbix Harpy30K ä äh  caynan ÄBnmeHHH no öyjibimHOMy pa3- 
6nTOMy uiocce c pa3HHHHOft Harpy3Koft h npn äbh jkchhh  no pa3- 
HbiM ÄoporaM c  noaHoft HarpyaKoft. B  Ta6a. 1, KpoMe t o t o ,  npn- 
BeaeHbi pe3y.ibTaTbi CTaTHCTHnecKoft oöpaöoTKH ocunaaorpaM'M c 
onpeueaeHHeM iMaKCHMaabHbix HanpnjKeHHft u KoetjxjiHUHeHTO« äh- 
HaMHHHOCTH. .

/ lan  ä b h h o to  caynaa cy'MMapHbie.HanpHJKeHHH n Koa<j)({)HUHeHr 
ÄHHaMHHHOCTH C ÄOCTHTOHHOft TOHHOCTbK) MOIKHO OnpeÄeaHTb H3 
caeÄyioiuHX BbipaiKennft:

K %s = — = ai  +  aJ8 +  ° « >
as

ra e  cTj — HanjiHJKeHHe o t  cpeÄ H ero cTaTiHCTHnecKoro 3Ha-
■neHHH Harpy3KH;

Ose> o Se —  HanpHiKeHHe o t  ÄHHaMnneoKoft cocTaBam om eii 
BepTHKaabHoft h  ropH30HTaabHoft Harpy30K
( 3 5 ) ;

HanpaiKeHHH «  KosijHjiHUHeHT aHHaMHHHOCTH, onpeÄeaeH'Hbie no 
CTaTHCTnnecKHM noKa:3aTeasiM, ä s io t  -öoaee noaH oe npeÄCTaBae- 
Hne o H anöoaee BepoaTHbix p e *H M a x  narpy30K. 

H x  BeaHHHHa Ha xop om n x  a o p o ra x  Maao OTannaeTCH o t  c o o t-  
BeTCTByioiuHX noKa3aTeaeft, BbinHcaeHHbix no nHKOBbiM Harpy3Ka.M. 
HanpHM ep, « a  acijiaabTe 

= (0 , 8 5 - 0 , 9 )K sdmax • 

C yxyam eHHeM  aopo>KHbix ycaoBHft pa3HHua b K$s h K s g max 

MO>KeT ÖbiTb 3HanHTeabHoft. T a x , ä äh  pa3ÖHToft öyab iK H oß  aoporH

K S i = ( 0 , 7 - 0 , 8 ) K sdm ax.

JXjisi npnuena xapaKTepHU npHMepno Te » e  MaKCHMaabHbie 3Ha- 
neHHH KOBÎ tjlHHHeHTa ÄHHaMHHHOCTH, HTO H ÄÄH XOÄOBOÖ H3CTH 
aBTOMOÖHaa [2]-— [4],

T a ö a a u a  1

Tl0Ae3Hafl 
Harpy3Ka 
b Ky30Be 
npnuena 

Gn B KZ*

SKCiuiyaTa- 
UHOHHafl CKO- 

pOCTb ABH- 
MeilHfl V
b KMjnac

CtaTHHecKaa Harpy3Ka MaKCHMaabHbie anHaMunecKHe narpy3KH
CyMMapHblft K03(j)-
(JmUHeiiT nHHaMHH- 

HOCTH

p  * *
cm  
B KZ

Hanpaace-
Hna a . _  cm
B KzjCM2

B BepTHKaabHOft 
naocKOCTH

B r0pH3OHTaabH0ft 
naocKOCTH

cyMMapHbie nanpa- 
XfeHHH

p , tb*
de 

B KZ
°<?8 

B KZ CM8

p  **
de

B KZ
adz 

B KZjCM2 B Kl jCM1 B KZjCM2
K i d

A d p a i b T n p o B a H s o e  u i o c c e

40-45 520 295 950 540 450 110 865 . 935 2,9 3,2
2000 35-40 1020 580 1200 680 550 135 1230 1395 2,1 2,4 •
4000 35-40 1520 680 1250 710 600 150 1550 1720 1,8 2,0

E y J i b i x c H o e  u i o c c e  y j i O ß j i e T B o p H T e j i b H o r o  K a n e c T B a

25-30 520 295 1550 880 700 175 1090 1350 3,7 4,6

2000 25—30 1020 580 1600 900 850 210 1520 1690 2,6 2,9

4000 25-30 1520 860 2200 1240 1050 260 2020 2360 2,4 2,7

r p a ß H t t H o e  u i o c c e  y a O B J i e T B O p H T e j i b H o r o  n a u e c T B a  (c M e j i n o f t  , r p e 6 e h k o f l ')

4000 30-35 1520 860 1600 900 850 210 1760 1970 | 2,0 2,3

E y j i H Ä H o e  u i o c c e  n a o x o r o  K a n e c T B a

10—20 520 295 1850 1050 1000 • 245 ■ 1230 1590 4,2 .- 5,4
2000 10—20 1020 580 2300 1300 1200 295 1655 ■ 2180 2,9 3,8 .

4000 10-13 1520 860 3100 1750 1350 . . . .330 , 2305. 2980*** 2>7 ; 3,5*

r  J> a b h ft h o e u i o c c e  n a o x o r o  K a n e c T B . a .1:'

2000

oC-41o

| 1020 j 580 | 2500 1420 | 1100 | 270 | 1650 j 2260 |' 2,9 | : 3,9

*  Bec nopo>KHero npnuena 2400 k z .
* *  P a  P "  — Harpy3KH Ha uanq)y och b il/iockocth Koaeca.

* * *  MaKCHMa-ibHbie 3naqeiiHJi h no^yueHu na yqacxKe cy^bHO pa36atoro CynuÄaoro  uiocce npu MaKCHMaabHO B03MOBCH0H CKOpOCTH flBHJKeHHB. 

----T " - V '" T
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JNs 4, 1962 r. AßTOMoÖHJibHan npoMbiuiJieHHocTb 27

HanpHM ep, HarpyjKeHHocTb Benym eft och aBTOMOÖHaa 3HJI-150 
[2] Ha pa3ßHTbix Ä o p o ra x  (yxaÖHCTaa rpyHTOBaa Ä o p o ra ) oueHH- 
BaeTCH CyMMapHbIM KOtS(})'(})HUHeHTOM ÄHHaMHHHOCTH npH nOJIHOH 
nojie3HOH ,Harpy.3Ke 'B Ky30Be K s  g  ='2,82.

Ko34)4)H«HeHT ÄHHaMHnecKOH1 Harpy3KH j i j i r  oceft npnuena a 
Tex * e  yc.TOBHax (pasÖHToe löyabiJKHoe m occe) HMeeT BeaHHHHy 
^ E  d = 3>5, t .  e. öoabm e b 1,25 pa3a. 3Ta pa3HHua oßbacHaeTca 
b HeKOTopoft CTeneHH BJiHHiHHeM cnabi Tarn Benymeä och Ha Be- 
ununHy 'BepTHKaabHbix h ropH30HTaabHUx Harpy30K Ha ocb.

xe ocuH JinorpaM M , bo B cex  c a y a a a x  HH/Ke n p e j e a a  Bbm ocuH Bo- 
c th  .(cm. Taöa . '1 ) . ’

B ceaeHHax rau Teae ft uam}> oceii aan ac npoaHOCTH no uhko- 
bum ÄHHaMHaecKHM Hanpa>KeHHeM cocTaBaaeT no n p ea en y  bh - 
hocuh bocth  ;1,85, no npeu eay  TexynecTH 2,6, no n p eÄ ea y  npoHHo-

1000 1000 2000 3000 0000 Pt ,n r

500 500 1000 1500 2 000  e^nr/cM* 
_ 1_

-2 5 0 250 500

<*)

750

1000 2000 3000 0000 PB,nr

500 1000 1500 20 00  Sg^r/CM ’
_J_

1000  O g ,k T/cm  0 0,5 1,0 1,5 2,0

6 )

2,5 K(ga

P h c . 5. C t anH CTH aecKoe p a c n p e a e a e n n e  B epTH KaabH bix  H a rp y3 0 K , H anpam eH H Ü  h  KosfJxJmuHeHTa anHaiMHUHOCTH
b cea eH H a x  p ec cop H b ix  n a o iu a u o K  o c a x  n p n u en a  3HJI-810:

o — n p n  ÄBH jK eH H H  no pa3 Ö H T O M y ß yab U K H O M y in o c c e  c p a 3 jiH H H o fl n o j ie 3 H o il  H a rp y 3 K o ft  b K y3 0 B e  n p n u e n a ;  6 — npn u BH jKeH H H  no 
pa3AH <iH biM  f lo p o r a M  c H a rp y3 K O ft  4 t ; /  —  6e3 no.ieanoA H a rp y3 K H , u — 10-4- 20 k m / h ü c ;  2 —  c H a r p y 3 K o f l  2 t ; o  =  10-4- 20 k m / h ü c ;  
3 — c H a rp y3 K O ft  4 r, v =  10 -4- 13 k m / h ü c ;  4 — acipa.*u>THponaHHO<’ u io c c e ;  v =  35-4-40 k m / h ü c ;  5 — fjy.’iM/KHOB m o c c e  y.aoji.'iCTBOpH 
T e a b H o r o  K a n e c T B a , v =  25 -4-30 k m / h ü c ;  6  — Ö y jib in iH o e  p a 3 6 n T o e  u io c c e ,  v  — 10-4- 13 k m / h ü c .

H 3 npHBeaeHHbix uaHHbix 3Häho, h to  HanpnjKeHHH o t  aeöcTBHa 
ropH30HTaabHbix Harpy30K co c ia B a a io T  o t  10 ä o  20% «anpa/K e- 
HHH <scm  +  3gs , ÄeÜCTByiOIUHX B BepTHKaUbHOH naocKOCTH.

3 t o  cooTHomeHHe 33BHCHT b onpeueaeHHOfl CTeneHH o t  co c toh - 
HHa Äopo/KHOro moKpbiTHa. Tax, a a a  a«t>aubTa o g e cocraB aaeT  
10— 13% , a a a  pa3‘6HToro öyabiJKHHKa 15— 20% o t  cyMMapHbix 
BepTHKaabHbix Harpy30K. CooTHomeHHe M axcH M aarabix ropH30ii- 
TaabHbix Harpy30K, ÄeftcTByioiuHx Ha och n p n u en a , k  BepTHxaab-

hum Harpy3KaM | -------— 'X lG O o/ol b 1,5— 2,0 pa3a öoab-
\ °c m  +  0d8 /

me no cpaBHeHHio c  tom h * e  Harpy3KaMH Ha BeÄymyio ocb aBTo- 
M o ß n a a  3iHJI^150 [2],

OpoBeÄeHHbiH aHanH3 H arpy3ox Ha och npHiuena, aeftcTByio- 
mHX B iropH30HTaabHOH UaOCKOCTH, UOKa3aa, HTO HHKOBbie Ha- 
rpv3KH npn ÄBHHieHHH a'BTonoe3Äa c noaHocTbio rpy>KeHbiM npa- 
uenoM no 'naoxHM pa3ÖHTbiM ÄoporaM  npHMepHO paBHbi MaKcii- 
MaabHbiM Harpy3KaM, K o ro p u e  HaöaiOÄaioTCH n pn  TopMomeHHH 
aBTonoe3Äa.

HnKOBbie ÄHHaMHnecKHe Harpy3KH b o cax  npnuena npn äbh/kc- 
hhh b caM bix HeöaaronpHaTHbix ycaoB n ax  (cHHbHO pa36HTbiii 
ynacTOK ÖyubiJKHoro m occe c rayöoxHM H «naÄHHaMH, C K op ed b  
.'ibhjkchhh npeaeabiHaa, Harpy3Ka b Ky30Be npnuena 4000 k z )  c 
yneTOM ac»MMeTpHH uHKaa M oryT npeBbimaTb npeu ea  BbiHOcan- 
bocth  M aTepaaaa  6aaKH MOCTa (a _ i= 2 4 0 0  k z / c m 2 ) .

OuHaKO caeu yeT  ynecTb, hto  T axae  neperpy30HHue Hanpa»<e- 
HHa aßaa ioTca  caynaiiHbiMH h  no aeftcTBHio orpaHHneHHbiMH h o t - 
HocaTca k  caMUM Harpy/KeHiibiM 30H3M ceneHUH peccopHbix u ao- 
uiauoK o ce ii (n ) .  nosTO M y ohh na  y c ia a o cT H y io  npoHHOCTb MaTe- 
pnaaa oceä  cym ecTBeH H oro BanaHHa ne oxa3brBaioT.

XlaHHoe no'aojKeHHe noÄTBep/xuaeTca T a K * e  tbm, h to  MaKCH- 
MaabHbie H a n p a * e H H a , noayHeuHbie n p a  cTaTHCTHHecxoft o ö p a ö o r -

c th  4,5; b ceneHHHX peccopHbix naomauoK aan ac npouHOCTH no 
npeaeny TexynecTH cocTaB aaeT  1,3— il,5, mo n p eu eay  epoHHOCTH 
2,1.

H a  pac. 6 noxa3aHa aaBHCHMOCTb Koa$4)HIl HeHToB ähh3Mhh- 
h oc th  h HanpajxeHHH o t  CTaTHaecKOH Harpy3KH u a ocb npnuena. 
O ß p am aeT  Ha c e ö a  BHHMaHHe pe3Koe yBea»HeHHe K03(t)(})HiuHeHTa 
ÄHH3MHHH0CTH HpH TpaHCnOpTHpOBKe UOpO/KHeTO UpHUena. n p H  
STOM S^lJieKTHBHOCTb pOCTa KOS«J>(}>HUHeHTa ÄHH3MHHH0CTH yBeaH- 
HHBaeTca c yxyum em jeM  xaaecTBa aop orn .

flH H aiM H HecxH e H a n p a jxe H H a  p a c r y T  lc yBeaHneHHeM  C T a T H u e - 
ckoh H a rp ya K H  n a  ocb npH M epH O  n o  aHHeftHOM y 3aK0H y. J X H HaM H- 
Hecxne H a rp y3KH Ha pe cco pbi n p n u e n a  p e rH C Tp n p o B a a H C b  T o a b x o  
OT. Ä ßH CTBUH  B ep TH K aab H bix  CH .l, K O TO pbie AHH peCCOp H M eiO T
om peaeaa iom ee aHaneHHe.

O ö p a öo T xa  ocuHaaorpaiMM npoH3BOÄHaacb mo MeTOÄHKe, yKa- 
3aHH0ii Bbime, c  BbinncaeHHeM CTaTHCTHHecKHX h MaKCHMaabHbix 
noxa3aTeaeii ÄKHaMHHecKHX Harpy30K Ha peccopbi npnuena. K o -  
scjxjiHUHeHT ÄHHaMHHHOCTH on p eu eu aaca  no cTaTHHecKOMy h 
Ä eflcTBHTeabHOMy npornöaM  peccop :

KdP
! +

K Sp  —
+  h sd

rue h e m  —  cTaTHHecKHu npor.HÖ p e c c o p  n p n u e n a ; 
h g  —  ÄH’HaMHuecKHH n p o r a ö ;

—  epeuHHÜ cTaTHCTHHecKHH nporHÖ;
no CT3TH- 

BeaHHHHa
hsd —  MaKCHMaabHbift n p o rn ö , BbiuHcaeHHbiH 

■c.THHecKHM n o x a s a T e a a M  (v T p o e H H a a  
CpeÄHeKB3ÄP3THHlHOrO OTKÄOHe-HiH H)  .

BeaHHHHbl K03(j)4)HUHeHTa ÄHHaMHHHOCTH, npHBCÄCHHbie B 
T a 6a. 2, H ecxoabK O  H H * e  ÄCHCTBHTeabHbix, TaK Kax ohh He yHH- 
TH B a ioT  Ä p y r a x  bhäob H arp y3 0 K  Ha peccopu, a TaKH?e T p e u n a  

b noÄBecxe.
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K a K  b h a h o  H3 Taß ji. 2, MaKCHMajibHbie jHHaMHHecKHe Harpy3KH 
b .noAsecKe a j w  nouHOCTbio rpyrnen aro  npnuena na  n jioxHx A opo- 
ra x  npeBocxouH T cTaTHuecKHe b 2,0—2,25 pa3a, no pe3yjibTaTaM  

. CTaTHCTHUeCKOft OßpaÖOTKH pe3yj!bTaT0B H0nbIT3HHH —  b 1,8 pa3a.
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*  P  — cpeaHaa CTaTHCTuqecKa» Harpy3Ka b cuenKe.
* *  P sg  — MaKCHHaJibnas Harpy3Ka, onpeaeaeHHaa no CTaTHCTuqecKHM 

noKa3aTeajiM P s ^  =  P s +  3 S ,  rae  S — cpeaHeKBaapaiHMHOe OTKJiOHeHue 
HarpySKu.

* * *  p d ~  MaKCHMa’1bl'a !I (nuKOBaa) aunaMimecKaii Harpy3Ka b cuenKe. 
* * * *  npoOoft peccop.

.Hjih H e rp yx eH o ro  npnuena AHHaMHueoKue Harpy3KH cooTBeTCTBen- 
n o  npeBocxouH T b 4,3 h 2,8 pa3a.

O p n  McnbiTaHiHHx npoßon nouBecKH 3aif>'HKCHpoBaHbi b eAMHinq- 
Hbix cn yqan x  n a  cnjibHo pa36HTbix yqacTKax p o p o r  c nojiHOft Ha- 
rpy3KOH B Ky30Be, HTO rOBOPHT 0 AOCTaTOqHO BbICOKOH »eCTKO-CTlH 
noußecKH npnuena 3HJI-810.

C p eu H H e 3HaneHHH ochobhoh  qacTO Tbi A etjiop M au n n  p e c c o p  n 
o c e fi B BepTHKajIbHOH HJIOCKOCTH, 'Bbr3BaHH0H KOJießa'H.HBMH noA- 
p ec co p H o ft  M accb i n p n u en a , cocTaBJisnoT npn  noJiHon n o jie3 H on  
H a rp y3 K e  2,2— 3,5 zu,, n pn  50% H a rp y 3 «e  2,7— 4,0 zu, m n p n  n o- 
po>KHeM. n p n u e n e  3,3— 4,3 zu,.

Pe3yjibTaTbi ncnbiraHHÜ no Harpy3onHbiM pewnMaM pa6oTbi ue- 
ra jie fl ubiuiua npnuena (cuennn aBTonoe3ua) npnaeueHbi b Ta6,i. 2, 
a HeKOTOpbie pe3yjIbTaTbI CTaT.HCTHqeOKOH OÖpaSO'TKH AaHHblX 
HcnbiTannn c nocTpoeHHSM KpHBbix pacnpeueJieHHH noKa3aHbi Ha 
pnc. 7.

B oTjnmne o t  pa-ccMOTpenHbix Harpy30HHbix pe>KHMOB oceft 
n nou'BecKH npnuena, rpe n ceru a  HMeeTca CTaTHnecKaa narpyiKeH- 
HOCTb ueTajieii, b cuenKe aBTonoe3pa b HenoABHJKHOM coctohhhh , 
KaK npaBHjio, Harpy3KH OTcyTCTByioT.

T lp n  CTaTncTHuecKon oßpaißoTKe pe3yjibTaT0B ncnbiTaHHÜ na 
A o p o ra x  cpeAHee 3HaneHne narpy3Kn b cuenKe aBTorioe3Aa mojkho

npHHHTb 3a «cpeu H ioio  CTaTnnecKyio» narpy3K y, KOTopan xapaK-
Tepn3yeT cn jiy  conpoTHBJieHnn KaqeHnn npnuena.

CpeuHne BHaneHHH K034>4>nuHeHTa conpoTHBjieHHH «aueHH io, on- 
peAeneHHbie no^cpeAnen CTaT.ncTnqecKon Harpy3Ke b cuenKe aBTo-

noe3Aa (/ =  rp e  G —  nojiHbift Bec n p n u en a ) c jieAyrom ne:

Ajih aci})aJibTa............................................. ..........................................  0,019—0,021
//.na oy^bDKHoro h rpaBHftnoro uiocce yjiOBJieTBOpHTejibHOro

....................    0,028-0,034
oyjiuMCHOro h rpaBHünoro uiocce iu o x o ro  KauectBa . . . .  0,035—0,042

Pnc. 6. H3MeH6HHe cyMMapHbix 3HaueHnn KoaiJucfiHUHeHTa ä hh<s- 
m hhhocth h HanpHiKeHHH b ochx npnuena b aaBHCHMOCTn ot CTa- 
THnecKon Hanpy3KH Ha ocb npn ABHiKeHHH « a  SKcnjiyaTaunoHHbix 
CKOpOCTHX (cnjIOUIHbie AHHHH —  K03(J)(|)nUHeHT AHH HM HUH OCT H, 
uiTpnxaBbie —  HampniKeHHn b ceneHnnx peccopHbix n n o iu aA O K ): 
/ — no öyjibijKHOMy pa3ÖHTOMy uiocce; 2 — no ÖyjibiHcuoMy uiocce yuoB- 

JieTBopHTeubHoro K a u e c T B a ; 3 —  no a c tp a . ib 'r y .

Ma Taön. 2 bhaho, hto BejinqnHa cpeuHen CTaTHCTHnecKon Ha- 
rpy3KH B Cpa'BHeHHH C MaKCHMaAbHbIMH AHHaMHHeCKHMH Harpy3Ka- 
mh b Abiuwe npnuena Maua «  cocTaujineT 5— 10% ot hx BejinqnHbi. 
KpoMe toto, 3HaHeHne cpeAHen CTaTHCTnqecKon Harpy3KH Heno-

Pnc. 7. CTaTHCTHuecKoe paonpeAeneHne «a rp y30K b cuenKe aBTo- 
noe3Aa (Tnraq-aBTOMoönAb 3HJI’ 164, npnuen 3HJ1-810) npn 
ABniKeHHH no pa3.THq«biM TiinaM Aopor c .Harpy3Koft b 'icy30Be 

npnuena 4 t ,  b Ky30Be THraqa 3 t:
1 —  acipa/n.THpOBauuoe uiocce, o =  35-1-40 k m / h o c :  2 —  6yjibi>KHoe uiocce  
y;;oB.-:eTBopHTe:ihuoro KaqecTBa, ti — 25_;_ 30 k m / h u c ;  3 —  pa3ÖHTOe 6y - 

jibDKHoe uiocce. o  =  10 ' -r- 13 k m /h ü c .

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



M  4, 1962 f . Ä B T O M o S u j i b H a a  n p ö M U i i i j i e H H O C f b

CTOHHHO H 33BHCHT OT MHOTHX yCJIOBHfl: COCTOHHHH flOpOJKHOrO
nOKpblTHH, nOJie3HOH Harpy3KH, CKOpOCTH flBHJKeHHH H T. fl.

n o s T O M y  oyeH H B aT b  uHHaM HuecKHe n a rp y3 K H  b  u b iiu jie  n p n u en a  

C nOMOIUblO KOatjul)H UI1eHTa ÄHHaMHHHOCTH, KaK 3T0 B b in o jin en o  
UJia o ceü  n p u u e n a  u p e c c o p , H e,H M eeT  C M bicjia , TaK  KaK K03<t>tj)n
UHeUT ÄHHaMHUHOCTH HBJIHJICH 6bl BejIHHHHOH HHCTO yCJIOBHOÜ.

P e3 yu b T a T b i aH ajiH 3a UH H aM uqecKH x H a rp y a oK  b c u e n x e  npH 
UBHjKeHHH a o T o n o e 3 u a  n o  u o p o ra M  n oK a3b iB a ioT , h to  M aKCHM ajib- 
Hbie 3HaueHHH H arp y3 0 K  xap aK T ep H b i /uih c j iy q a a  T p aH cn op T u p oB - 
kh n o jiu o c T b io  r p y * e H o r o  n p u u e n a  n o  pa3ÖHTbiM u o p o ra M .

H cnb iTaH H H  Ha u o p o r a x  c  napHbiM H ucK yccrB eH H biM H  uepoBH O - 
cthm h H O Ka3ajiH  BejiHUHHbi, coH 3M epuiM bie c  H arpy3K aM H , n o jiy -  
neHHbiMH npn  u cnbiTaH H H x Ha u o p o r a x  n j io x o r o  K aqecTB a 
(T a ß ji.  2 ).

CaMbiMH * e  'HanpHmeHHbiMH pexHMaMH paßoTbi u eTa jiefi ubiuuia 
npuuena (cuenKH aBTonoe3ua) cjieu yeT  c w r a T b  peauoe TporaHHe 
c MecTa h pesK oe TopM oxeH H e Tnraqa. iB s th x  cjiyqaH x npu hoji- 
HOCTbio rpyjKeuoM  npuu ene u arpy3K a b cuenue AOCTHraeT no oe jin - 
uuHe cooTBeTCTBeHHO 100 h 80 %  no jiH oro  ®eca npuuena. H au ß o jiee  
HarpyjKeHHbiM ajieMeHTOM Abiuuia npuuena HBJiaeTcn neTJin. B 
onacHOM ceneHuu (pe3bßoBau qacTb cTep>KHH) euenHau neTjin Ha 
peucuMe pe3K oro rporaHHH c MecTa HMeeT 3amac uponuocTu no 
n p e je j iy  TexyuecTu  n T = 3 ,  n o  n p eu ejiy  bhhocjih 'Bocth  n B =  2, 
no npeu eny nponHOCTU n „ H =  5. Cpeuw ue 3HaqenuH qacTOTbi na- 
rpyu<eHHH u eTa jiefi cuenuu cocTaBJiuioT 1,5— 2 zu,.

BblBOflbI

1. B p e 3 y jib T a T e  n p oB eu eH H o ro  uccneuoB aH U H  oueH eH bi p e a jib -  
Hbie H arpy30H H b ie  peucHMbi xoa ob oü  qacTH n p u u e n a . M aK C H M ajib - 
Hbie u u H aM uu ecK u e n a rp y3 K H  x o u o B a a  q a cT b  u cn b iTbm aeT  npu 
UBuu<eHHH a B T o n oe3 u a  n o  paaßuTb iM  u o p o ra M  c  n o jm o ü  n o jie3 H oü  
H a rp y3 K o ü  b n p u u en e .

KoaiJllJlHUHeHTbl AHHaMHqHOCTH ÄJIH 3THX yCJIO’BHÜ HMeiOT CooT­
BeTCTBeHHO cjieuyiouiHe 3HaqeHHH: ajih oceü npuuena /Ca d max =  

=  3,5;ajih peccop npuuena K d  max =2,25.
2. O ch  npuuena B H J I-S IO  HMeiOT uocTaTOUHbie 3anacbi npouno- 

c t h , MUHUMajibHbie 3HaueHHH KOTopbix no n p eu ejiy  npouHOCTu xa - 
paKTepu3yiOTCH cjieuyioiUHMH BenunUHaMu: a jih  ceueHuu peccopHbix

n n o m a u o K  rtmd =  2 ,\ ; nnHcm =  7 ,0 ;u jis  ceueH uu no ra jiT e jiH M  

uan<}) oceü n m a —  4 ,5 ; n m c m ~  15.0.

CyiuecTByiomHe 3anacu npounocTu oceü u o3bojihiot yBOJiiiqiiTb 
oßmyio rpy3onoA'beMHOCTb npuuena c 4 j o  5 i  npu coxpaueHun 
HeoßxouuiMbix 3anacoB npoiHOCTu: aanac npouHocTu npu Maucu-
Majibuoü UHUaMunecKoü uarpy3Ke (K s  d = 3 ,5 ) cocTaBUT; ajih ce- 
ueuuü peccopHbix nno-mauoK n m d  =1 ,83; uhh ceueHuü rajiTeueü 

uanij) oceü n m  =4 ,1 .
H pu  cym ecTB yiom efi in on esH o fl H a rp y 3 K e  (4 t )  och n p u u e n a  bh- 

3b iB a i0T  u e K O T o p o e  y T H jK e jieH u e  Bcefi KOHCTpyKUHH n p u u e n a .
3. npu paoneTe oceü npuuena Ha upouHOCTb cneuyeT yn.HTbi- 

BaTb Hapuuy c  BepTUKaJibHbiMu Harpy3KaMu u ropu30HTajibHbie, 
TaK KaK nocJieu'Hue MoryT cocTaBJiHTb ho 20% o t  BeuunuHbi Bep- 
THKaubHbix Harpy30K npu HBuu<eHHH no pa3ßuTbiM noporaM.

4. B KauecTBe hcxohhoü pacneTHOü Harpy3KH huh neTaneü 
Hbimjia npuuena Ha ocHOBaHuu SKcnepuMeHTaJibuoro uccjienoBaHHH 
MOJKeT ßbiTb np'HHHTa uarpy3Ka, paBHau nojiHOMy Becy ßyKCupye- 
Moro npuuena.

npu  paoneTe nfeTaueü Hbiuiua npuuena cjienyeT ynuTbiBarb 
cooTHomeHue BecoB Turaua u npuuena u xapaKTepucTUKy cuen- 
h o to  ycTpoücTBa.

BbiBOHbi, cuejiaHHbie no HarpysKaw xohoboü nacTH npuuena 
3HJI-810, MoryT ßbiTb ucnojib30Ba«bi npu pacneTax u KOHCTpyu- 
'poBauuu nonoß'Hbix npuuenoB c yneTOM ux KOHCTpyKTH'BHbix u 
SKcnHyaTauuoH'Hbix ocoißeHHOCTeü.
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K  B o n p o c y  o  n o f l ß o p e  p e 3 H H O B o r o  y n p y r o r o  a j i e M e H T a  T B r o B O - c u e n H o r o

y C T p O H C T B a

K a H H . Te x H . H a y K  B. H. M O PQ 3Q B
HAMH

PEKOMEH/IAII.HH no pacu eTy yn p y ru x  3JieM6HT0B THroflo- 
cuenHbix ycTpoücTB aBTOMoßujieü, npuBonuMbie b paHee 

onyßjTHKOBaHHofl nu TepaType [1], [2], HeHOCTaTouHbi HJiu pacueTa 
y n p y ro ro  aneMOHTa H3 pe3unbi. B t o  u<e BpeMH Benym ue 3aBonbi 
Hauieü CTpaHbi npennonaraiOT Ha c b o u  HOBbie rpy3oab ie aBTOMo- 
ßujiu ycTauaBJiHBaTb cuenHbie ycTpoücTBa c ynpyruM u aneMOH- 
TaMH HMeHHO SToro Haußouee oporpeccu B H oro  Tuna.

A b to p  paßoT [1], [2] M. M. IIIyKUH paccMaTpuBaeT paßouuü 
npouecc yn p y ru x  sneMeHTOB c nuHeflHoü u m  npHMOJiuHeÜHO-Tpe- 
yroubH ofl xapaKTepucTHKaMH, ho BbiBOHbi pacnpocTpaHHeT u Ha 
TaKyio KauecTBeHHO OTjiuuiHyio y r ip y ry io  CBH3b, k b k  HejiuHeÜHbiü 
pe3HHOBbiü ßyijiep.

H jih  y n p y ro ro  sneMeHTa, y  KOToporo ucecTKOCTb nocTOHHHa, a 
rucTepe3H'CHbie noTepu  n e  3aBucuT o t  ck op o cth  ineifiopMauHH, Ta- 
koh noH xou  k  pacu eT y  uBJiueTCH, no-BHflUMOMy, npaBHJibHbiM. Ho 
pe3HHOBbiü yn p yru ü  sjieMeHT oß n an a er  ocoßeHHOCTHMU, HenaiomH- 
MH T3K0Ü nOHXOH npWHUHnuajIbHO HeBepHbIM. JKeCTKOCTb pe3H- 
h ob o to  y n p y ro ro  sneweHTa yBejiuuuBaeTcsi nponopuuoHajibHO ero  
HeijjopMauHH, noaTOMy xapaKTepucTUKa «c u n a — n e^op M au u n » Ta- 
Koro aneMeHTa HMeeT pe3KO Bbipa>KeHHyio HejiHHeÜHOCTb (puc. 1 ). 
rucTepe3ucHbie noTepu  b pe3HHOBOM yn pyroM  aneMCHTe cyu jecT- 
BeHHO 33BHCHT OT CKOpOCTH HecJlOpMaUHH: C yBeHHUeHUeM qaCTOTbl 
H eijjopM au u ü  nnomaHb ru cT ep e3 H C n oü  neTJiu e r o  xa p a K T ep u cT u - 
kh pacTeT, yBeuHUHBaercu TaKiue KpyTU3ua Harpy30UHOü bctbu  
xapaKTepHCTHKH l(lUTpHXOBaH JIHHHH;.

n p u  HHuceHepHbix p a c u e x a x  K o n e ß a n u fi OTM eueHHoe nenocTO H H - 
c tb o  cboü ctb  pe3HHOBbix y n p y r u x  ajieM eHTOB ynuTbm aeTCH  TeM, 
HTO B p a e q e T  BBOHUTCH KOJIUneCTBeHHbie xapaKTepH CTH KH  3THX 
cboü ctb , noJiyueH H bie n pu  M aJibix hjih n pu  ßojibu iH X  ck op octh x

H eijiopM auH H  b 3 3 b h ch m o c th  o t  f o r o ,  KaKOBa ox u j ia e u a n  uacTO- 
Ta p a ccu u T b iB a eM oro  KOJießaTeJibH oro n p o u e c c a . ü p u  p a cu eT e  
p a ß o u e ro  n p o u e c c a  y n p y r o r o  a jieM eH Ta T u ro B o -c u e n H o ro  y c T p o ü -  
CTBa H ano , oneBUHHO, n o cT yn a T b  TaK  u<e. Ho n pu  b to m  H a n o 1 
yu ecTb , h to  p accM aT pu B aeM b ifi y n p y ru f i  a jieM eH T b pa3JiHMHbie' 
MOMeHTbi p a ß o T a e T  npu  pa3JiHUHbix u acTO Tax . C x o p o c T b  nec jiopM a- 
Uhu y n p y r o r o  a jieM eH Ta b MOMeHTbi 
M eHee aToü  c k o p o c th  n pu  BbiHyut- 
HeHHblX KOJießaHHHX 3BeHbeB B MO­
MeHTbi HBHJKeHHH n o  HepOBHOÜ H0- 
p o r e  b 20— 30 pa3 i(npoHOJibHbie k o - 
jießaH H H  3BeHbeB aB Ton oe3 H a  n p o - 
HCXOHHT C HeCKOJIbKHMH HaCTOTaMH,
Ha ocHOBHbie KOJießaHHH c nacTO Toü  
2— 5 zu, HaKJiaubiBaioTCH B b icoK on a- 
CTOTHbie cocTaBJiH ioiuH e c  uacTOTOü
20— 50 zu,).

O neBuuH O , h to  n p o u e c c  u e ijiop M a - 
Uhh pe3HHOBoro y n p y r o r o  a jieM eH Ta 
npu  T p o raH u u  n oe3 u a  b M ecTa  h 
n pn  KOJießaHHHX b h c o k o h  qacTOTbi 
HeJib3H p accqu Tb iB aTb , H cn o jib 3 yn  ouHHaKOBbie qHCJieHiibie x a p a K -  
TepucTH Ku e r o  »ecT K O C T U  u  rucTepe3H C H bix  n oT ep b .

3 t o  oßcTOHTejibCTBO M. M. II Iy K H H  He yq u T b iB a eT  h n p e u J ia ra e r  
b  K aqecT B e ocH O BH oro n a p a M e T p a , x a p a K T e p H 3 y io iu e ro  y n p y ru ü  
aneM eH T jn o ß o r o  TH na, u cn o jib3 0B aTb  «c p e u H io io  u tecTKO CTb». F Iou  
« c p e a n e f i  »cecTK O C Tb io » u e jiH H eÜ H oro  a jieM eH T a  noHUMaeTCH w e c T -  
KOCTb B O oß p au caeM oro  jiH H eü H oro  a jieM eH T a, H M e io iu ero  n pu  t o ü  
u<e ue^ iopM au H H  aHeproeM KOCTb, p aB H y io  aHeproeM KOCTH H ejiu -

Tporau H H  u o e 3 u a  c M ecTa

J l e t p o p M a u u «  

Phc. 1.
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HeflHoro sneMeHTa. H peAn araeM aH  AHHeapH3auHH b  naHHOM cn yqae 
HenpneMJieMa, TaK KaK H3-3a Hee oeraeTCH 6e3 BHHMaHHH HanHqne 
30H HGyCTOH3HBOCTH, B03M0>KH0e npH OTHOCHTenbHblX KOAeßaHH- 
hx  3BeHbeB aBTonoe3Äa c  pe3HHOBbiM ynpyrHM sneMeiiTOM, KaK h 
Bo o fim e  b n ioßbix neAHHefiiibix KoneßaHHnx.

iH a h  pacneTa pe3HHOBoro y n p y ro ro  sneMeHTa noHHTne cpeAHeii 
»cecTKOCTH He Mo>KeT ßbiTb Hcnojib3oßaHO eme h b cnny yßenHqe- 
HHH KpyTH3HbI Harpy30HH0H BeTBH  XapaKTepHCTHKH (pHC. i l , IHTpH- 
xoB aa  jih h h h )  c noBbimeHHeM c ko po cth  fl,eij)opMau,HH. O h c b h ah o , 
h to  cpe^HHe »ecTKOCTH, BbiHHCjieHHbie äjih  xapaKTepHCTHK, no jiy - 
HeHHblX npH pa3JIHHHbIX CKOpOCTHX AeiJlOpMaUHH, 6 ya yT  pa3JIHHHbI.

T Io m h m o  cpeAHeii >k 6c tk o c th , M. M. IllyKH H  npennaraeT  xapau- 
repH30BaTb paßoqne KaqecTBa yn p y ro ro  sneMeHTa eu je o äh h m  na- 
paMeTpOM —  KOatjbjMlUHeHTOM OTHOCHTeAbHOTO TpeHHH, 3aBHCHITIHM 
ot rHCTepe3HCHbix cbo h ctb  sneMeHTa, t . e. o t nnoiuaAH rncTepe- 
3hchoh  neT.iH. noCKOJibKy rHCTepe3HCHbie cbom ctb3 y n p y ro ro  sne- 
MeHTa H3 pe3HHbi b 3aBHCHMocTH ot HacTOTbi AecjiopMauHH aaM er- 
HO MeHHIOTCH, STO HeoßxOAHMO 6bIJIO 6bl 0Tp33HTb B paCHeTe. Oc- 
T3BAHH 6e3 BHHMaHHH 3TH CB0HCTB3 pe3HHbI, 'HejIb3H yKa3aTb, npH 
KaKofl c k o po c th  AeifcopMauHH cn en yeT  onpeAennTb Kos<}>i})HUHeHT 
OTHOCHTenbHoro TpeHHH. OneBHÄHo, hto  a a h  pacneTa yn p yrn x  
3JieMeHT0B H H Tepecyiom ero Hac THna s t o t  KosijHjiHUHeHT TaKJKe ne- 
npneMneM, KaK h «cpeAHHH juecTKOCTb».

/ Ia h  KOHcrpyKTopa HHTepec npeACTaBJiHeT He CTonbKO MeTOAH- 
Ka onpeAeJieHHH pa fioqn x  napaMeTpoB, cuonbKo MeTOAHKa noAßo- 
pa pa3M epoß h MaTepuana y n p y ro ro  sneMeHTa. Mt o 6 m  oßnerqHTb 
h CAßJiaTb ocMbicneHHbiM s t o t  noAßop, b HAMH npeAAOJKeH sk c - 
nepHMeHTaAbHbift MeTon. H epeneH b paßoqnx napaM eTpoB pe3HHO- 
Boro y n p y ro ro  sneMeHTa A a m io ro  Ha3HaqeHHH h H<enaTejibHbie 
HHCAeHHble BeAHHHHbi STHX napaM eTpoB ßblAH BbIHBAeHbl MeTOAOM 
SAeKTpoMOAenHpoBaHHH pa3AHHHbix c jiynaeB  npoAonbHbix Koneßa- 
hhh  3BeHbeB aBTonoe3Aa c HenHHefiHoft cBH3bio [3]. H oc jieA yiom H n  
3KcnepHMeHT noATBepAHn npaBHAbHOCTb npean araeM oro  b paßoTe 
[3] MeTOAa 0U.6HKH pa6oHHX KanecTB y n p y ro ro  sneMeHTa cnenHoro 
ycTponcTBa.

npocneTb i pa3AHHHbix BapnaHTOB K0Ae6aHHfl cHCTeMbi Tnran—  
npnuen noKa3aAH, hto  ä a h  oßecneqeHHH HaAemHofi paßoTbi pe3H- 
hoboto  y n p y ro ro  sneMeHTa b  m o m c h t  TporaHHH noe3Aa c w eera  a o - 
CTaTOHHO 3aAaTb ABa napaM eTpa: BenHHHHy m thobohhoh  jkcctko - 
cth  y n p y ro ro  sneMeHTa npn Aei})opMauHH, cooTBeTCTByiomeH Tpo- 
raHHio npnuena, h BenHHHHy c y x o ro  BHyTpeHHero TpeHHH b sneMeH- 
Te, xapaKTepH 3yiom yio rHCTepe3HCHbie noTepn npn npeHeßpeiKHMO 
Manoft c ko po c th  AeijiopManHH. OrpaHHHeHne pa3M axa KoneßaHHii 
AocTHraeTCH 33AaHHeM BeAHHHHbi Ae4)opManHH, cooTBeTCTByio­
meH onpeAeAeHHMM o6pa30M  paccHHTbiBaeMOMy ycHAHio. K a n ecr- 
sa , xapaKTepH3yiom He rameHHe ynpyrHM  sneMeHTOM BbicoKoqac- 
TOTHblX KOÄeßaHHH, 3aA3IOTCH Ha3H3HeHHeM BeAHHHHbi KOS(j)(l)HUH- 
eHTa BH3Koro ( t . e. 3aBHCHiuero# o t  c k o po c t h )  BHyTpeHHero Tp e­
HHH, xapaK TepH 3yiom ero rHCTepe3HCHbie noTepn npn AeijiopMauH- 
HX C ßOAbUIOH CKOpOCTbK). TaiHeHHe HH3KOHaCTOTHbIX KOÄeßaHHH 
cnennaAbHO He onpeAeAHeTCH, ho  yqHTbraaercH npn Bbißope BeAH­
HHHbi CHAbi c y x o ro  TpeHHH (ß oA ee  nonpoßHO c m . b paßoTe [3 ] ) .

np eA AaraeM biH  3KcnepHMeiiTaAbHbiä MeTOA noAßopa y n p y ro ro  
3AeMeHTa BKAionaeT: a ) npeABapHTeAbHoe onpeAeAeH ne ocHOBHbix 
reoMeTpHneoKiHX pa3MepoB pe3HHOBoro yn p y ro ro  SAeMeHTa Ha 
ooH0Ba«HH peKOMeHAanHH [4]; ß ) yTOH'HeHHe reoMeTpHHecBHx pa3- 
MepoB y n p y ro ro  3AeMeHTa m nonßop e ro  MaTepnaAa na  ocHOBe 
CTOHAOBbix HcnbiTaH-HH onbiTHoro oß p asn a , iH3roTOBAeHiHoro no Haft- 
AßHHbiM pa3MepaM; peKOMeHAyeTCH TBepAOCTb pe3HHbi onbiTHoro 
oßpa3ua HasHanaTb b npeA eA ax 70— 75 eAHHHn TM-2.

HcnbiTaHHH onbiTHoro oßpa3na a o a k h m  BKAronaTb CHHTne xa- 
paKTepncTHKH CHA3— AeiJiopManHH MeTOAOM oß *aTH H  npn A ßyx 
pa3AHHHbix c k o p o c th x  Harpy>KeHHH —  pa3npy*eHHH. A a h  Hcnu- 
TaHHH CAeAyeT HcnoAb30BaTb MexaHHnecKHH (Aynrne Bcero «p h b o -  
uiHnHbift) npecc, nacTOTa KOÄeßaHHH ßoÜKa KOToporo AOAJKHa 
HMeTb A se  CTynenH '(nopHAKa 0,2— 0,5 h 5— 10 au,), a MaKCHMaAb- 
Hoe ycHAHe a o a ä h o  cocTaBAHTb He MeHee moAycyMMbi noAHbix 
BecoB THrana h npnuena. B o  BpeMH HcnbiTaHHH c noM oiubio oc- 
UHAAorpaijia 3anHCbiBaioTCH: BeAHHHHa pa3BHBaeMoro npeccoM
yCHAHH H OTMeTKH MCpTBblX TOHeK ßOHKa.

nepBOHanaAbHO 3anHCbiBaeTCH ycHAHe n jiecca  npn nacTOTe ko- 
neßaHHÜ ßoÜKa 0,2— 0,5 au, h Aei|)opMauHH yn p y ro ro  SAeMeHTa 
o k o a o  10 m m  (33BHCHT o t  TH n a). 3aTeM 3anncbiBaeTCH ycHAHe 
npecca  npn ne^opM auHH y n p y ro ro  sneMeHTa c nacTOTon 5—  
10 au,, n p n  HcnbiTaHHHx HaAO CAeAHTb, HToßu npn HyAeBoö Ha- 
rpy3K e ßoeK He OTpbiBaACH o t  y n p y ro ro  sneMeHTa. F iepen  ncnbi- 
TaHHHMH yn p y rn e  sneMeHTbi äoa/khh  ßbiTb noABeprHyTbi Heonno- 
KpaTHOMy (10— 15 pa3 ) o ß *a T H io  c MaKCHManbHoft nei})opM anii- 
efi. ynpyrH H  aneM eiiT ncnbiTbiBaeTCH b cß ope co  BceMH act3ahm h 
e ro  KpenAeHHH.

Pa3BepnyTb ie no BpeMeHH ocuHnnorpa<|)HHecKne 3anncii a o a >k -

H b l  ß b i T b  o ß p a ß O T a H b l  T a K H M  0 ß p a 3 0 M , H T O ß b l  n O A y H H A a C b  O ß b lH -  

H a a  O A H O K B a n p a H T H a H  x a p a K T e p n c T H K a  y n p y r o r o  s n e M e H T a .  

F l n o m a A H  r H C T e p e 3 H C H b i x  n e T e n b  x a p a K T e p n c T H K  H 3 M e p n i o T C H  h  

n e p e c H H T b i B a i o T C H  b  e n H i i H U b i  p a ß o T b i  ( c  y n e r a M  M a c m T a ß o B  c n -  

A b i  h  n e p e M e m e H H H  n a  r p a c j i H K a x ) .  X a p a K T e p n c T H K a ,  c i i H T a n  n p w  

M H H H M a n b H o n  H a c T O T e  n e i } ) o p M a n , H H ,  n o A s e p r a e T C H  e m e  n o n o A H H -  

T e A b H o i i  o ß p a ß o T K e .  ü o  H a r p y 3 0 H - 

H o f t  B e T B H  X a p a K T e p H C T H K H  o n p e n e  

a h i o t c h :  y c H A H e ,  c o o T B e T C T B y i o m e e

Ä S l l ’ O P M a U H H  10 MM, H M T H O B e H H O e  

3 H a n e H H e  » < e c T K 0 C T H  ( o n p e n e n H e T -  

c h  n o  T a H r e n c y  y r n a  n a K A O H a  K a c a -  » a

T e A b H O H  k  K p H B O i i  X a p a K T e p H C T H K H  §

c  y n e T O M  M a c m T a ß o B )  n p n  n e < t > o p -  10

M a u H H  5— 6  mm ( p n c .  2 ).
P a ß o T a ,  c o o T B e T C T B y i o m a H  n n o i u a -  

ä h  r H C T e p e 3 H C H o i i  n e T A H  « a  x a p a K -  

T e p H C T H K e ,  C H H T O H  n p H  M H H H M a A b -  

H o i i  n a c T O T e  n e i J > o p M a u H H ,  « c n o n b -  

3 y e T C H  a a h  o n p e n e n a H H H  c h a m  c y x o ­

r o  B H y T p e H H e r o  T p e H H H  y n p y r o r o  s n e M e H T a .  C x o p o c T b  n e i j i o p M a -  

u h h  n p H H H M a e T C H  p a B H o i i  H y n i o ,  a  c n n a  c y x o r o  T p e H H H  —  n o c T o -  

h h h o h  H a  n p o T H j K e n H H  B c e r o  A B O H H o r o  x o n a  ß o Ü K a  h  o n p e n e n H e T -  

C H  H 3  C O O T H O m e H H H

■^min =  4 TR, (1)

r n e  i4 m i n  —  p a c c e H H H e  s u e p r H H  n p n  n e ^ o p M a u H H  y n p y r o r o  s n e -  

M e H T a  c  M H H H M a n b H O H  H a c T O T O H  ( H a n p H M e p ,  0,5 a q )\  
T  —  c n n a  c y x o r o  T p e H H H ;

R  —  p a n n y c  K p H i B o m , H n a  n p e c c a  ( n o A O B H H a  p a a H oc rn  
K o o p A H H a T  ß o Ü K a  b  H a n a n e  h  K O H u e  n e ^ o p M a u H H ) .

K o s t J i ^ H u n e H T  B H 3 K o r o  B H y T p e H H e r o  T p e H H H  o n p e n e n n e T C H  n o  

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

T e n b  H a  C K O p o c T H o f t  x a p a K T e p n c T H K e  h  H a  x a p a K T e p n c T H K e  c  m h -  

H H M a A b H O H  U a C T O T O H  A e i ) ) O p M a U H H .  i n p . H  S T O M  C H H T 3  » T C H ,  H T O  C H A 3 

B H 3 K O T O  T p e H H H  H C K O p O C T b  A e i j ) O p M a U H H  C B H 3 3 H b I  A H H e H H O :

2R.
4 max —  4 mln =  2 r  f  x d x ,  (2)

0

rn e i4max —  pacceHHHe SHeprHH npH neiJiopMauHH y n p y r o r o  sn e­
MeHTa c  ßonbinoii uacTOTOH (HanpHMep, 40 au,)-, 

r  —  KOS((>(})HUHeHT BH3KOTO TpeHHH;
x  —  K o o p n H H a T a  ß o H K a  n p e c c a  ( H a n a n o  K o o p A H H a T  n p n -  

h h t o  b  T O H K e ,  c o o T B e T C T B y i o m e H  H a u a n y  n e i J i o p M a -  

UHÖ) .
JXjih KpHBOmuniHoro npecca, p aß oT a iom ero  c n  oß/MHH h npn 

a a h  H e  rnaTyHa ßoAee 10R ,  (JiopMyna i(2) npHMeT b h a

•4max -4min =  -  . (3)

T p e ß o B a H H H ,  C B H 3 ä H H b i e  c  y A y u m e H H e M  y c n o B H Ö  T p o r a H H H  n o -  

e 3 n a  c  M e c T a ,  ß y n y T  B b i n o n H e H b i  b  C A y n a e ,  e c n n  ä a h  n o e 3 A O B  c p e n -  

H e ä  r p y 3 o n o A i > e M H O C T H  ( t .  e .  ä a h  n o e 3 A O B  c  T n r a u a M H  M o c k o b c k o -  

r o  a B T 0 3 a B O A a  H M e H H  J l H x a n e B a )  > K e c T K O C T b  y n p y r o r o  s n e M e H T a  

n p n  n e t f i o p M a u H H  5— 6 mm ( n o  H a r p y 3 0 H H O Ü  B e T B H  x a p a K T e p n c T H -  

k h  c  M H H H M a n b H O H  q a c T O T o f t )  H e  n p e ß b i m a e T  1 5 0 — '1 7 0  k z I c m , a  c h -  

n a  c y x o r o  T p e H H H  n e  n p e B b i m a e T  o ä h o h  T p e T H  c h a m  c o n p o T H B n e -  

H H H  T p O r a H H I O  ( H O  H e  Ä B H J K e H H I o )  H p H U e n a .  K o S ( J ) ( } ) H U H e H T  B H 3 K O -  

r o  T p e H H H  y n p y r n x  s n e M e H T O B  s t h x  » e  n o e 3 A O B  b  H n e a n b H O M  

c n y q a e  n o n  m e n  H M e T b  B e n H H H H y  1 2 0 0 — 1 5 0 0  Ka • ceic/M. P e 3 H H y  c  

y K a 3 3 H H 0 H  B e A H H H H O H  B H 3 K 0 r 0  T p e H H H  U p a K T H H e C K H  n O Ä O ß p a T b  Ä O -  

B O A b H O  T p y n H O  h n p H X O A H T C H  o r p a i H H H H B a T b C H  M e H b m H M H  3 H a u e -  

H H H M H  K O S ( j ) ( } ) H U H e H T a  B H 3 K O T O  T p e H H H .  B HAMH H C n b l T b l B a A H C b  

y n p y r n e  s n e M e n r b i  c  r = 2 0 0  K a -c e ic lM .  3 t o  3 H a u e H H e  r  n o n y c T H M O  

■ I H U I b  A O  M O M S H T a  n o n ß o p a  p e 3 H H b I  C  i ß o n b l U H M  B H 3 K H M  T p e H H e M .

T p e ß y e M o e  o r p a H H u e H H e  M a K C H M a n b H o ü  a M H A H T y n b i  K o n e ß a H H H  

3 B e H b e B  A O C T H r a e r c H  b  t o m  c n y q a e ,  K o r n a  ä a h  n e i j i o p M a u H H  y n ­

p y r o r o  s n e M e H T a  u a  10 . » u t  ( n o  x a p a K T e p n c T H K e  c  q a c T O T o f t  0,2—  

0 ,5  a u )  T p e ß y e T C H  y c H A H e  o k o a o  0,3 c y M M b i  n o n H b i x  B e c o B  T n r a q a  

h  n p n u e n a .  E c a h  H c n b i T b i B a B u i H H C H  o n b i T H b i n  o ß p a 3 e u  n e p e q H c n e H -  

h m m  y c n o B H H M  H e  y n o B n e T B o p H e T ,  A o n > K H b i  ß b i T b  C A e n a u b i  C O O T -  

B e T C T B e H H b i e  H 3 M e H e H H H  b  p a 3 M e p a x  h  b  y c n o B H n x  3 a K p e n n e H H H  

y n p y r o r o  s n e M e i i T a  h a h  b  e r o  M a T e p n a n e .
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Hoßbie TeHAeHUHH b pa3BMTiin aBTOMOÖHjibHbix reHepaiopOB 

nepeMeHHoro TOKa
r K a H A . TexH . H ayn  M. JI. 4*PE3HHCKHH

M o c k o b c k h h  a B T 0 3 a ß o fl H M e H H  J lH x a n e B a

TI O HEHABHErO B p e M e n « u eJ iecoo6pa3H O CTb npuMeHGHHH 
aBTOM o6HJibHbix reH ep a T o p H b ix  ycTaHOBOK n ep eM eH H oro  t o -  

Ka (r e H e p a T o p  h Bbm pH M H TeAb) cnHTa.nacb ö e c c n o p H o ft  TOjibKO npn  
CpaBHHTejIbHO BbICOKHX MOIUHOCTHX, H B CBH3H C 3THM HX yCTaH aB- 
jiH B a jin  Ha aBTOÖycbi. Ilp H M eH H Tb re H ep a T o p H b ie  ycTanoB K H  n e p e ­
M eH H oro TOKa Ha rp y3 0 B b ix  n jierK O B bix  aBTO M oöH AH x cn n T a jio cb  
H epa3yM HbiM  H3-3a O TiiocH TeA bH o M a jio ft m o ih h o c th  noTp eÖ H Tejien  
sjieK TpH necKO H  S H ep rn n  Ha s t h x  3 b to m o ö h a h x . Y K a3 aH H o e  oö-bnc- 
H aeTcn  TeM , m o  n p n  M a jib ix  p a 3 M e p a x  re H e p a T o p a  ycTaH O BKa b 
UejIOM OKa3bIBajiaCb H3-3a BblCOKOÄ CTOHMOCTH BblnpHM HTejIH a o -  
po>Ke re H e p a T o p a  n ocT O H H iio ro  TOKa. K p o M e  t o t o ,  n pn  M a jib ix  pa3- 
M ep ax  r e n e p a T o p a  B03HHKaAH 3aTpyAH eH H H  T exH O A orH n ecK o ro  n o - 
pH ÄKa c BbinOJIHeHHeM OÖMOTKH CTaTOpa. rip O B eA eH H b ie  TeXIIHKO- 
SKOHOMHnecKHe p a cn eT b i |1] n oK a3a jiH , h t o  b y c a o b h h x  H am en  
CTpaHbi c yneTO M  c t o h m o c th  S K cn n yaT a iiH H  reH ep a T o p H b ie  y c T a -  
h o b k h  n ep eM e H H oro  TOKa c ceAeHOBHM H BbinpflMHTeAHMH CTaHO- 
BHTCH KO.HKyp6HTHOCnOCOÖHbIM,H C TeH epaTO paM H  nOCTOHHHOrO TO­
Ka, y a r e  HamHHan c t o k o b  O T A a n « 20 a. 3apyöe>K ,H bie a B T o p u  chh- 
T a io T  TaKHM  n p eA en oM  3 5 — 40 a .

n p H M eH a eM a n  b H a m e ii cT p aH e k o h c tp y k u h h  C T aT opa  c 
o ö m o tk o h , H M erom eii h h ca o  na30B na nonioc h (})a 3 y  0,5[2], 
CHHMaeT B03pa>KeHHH T e x H o n o rn n e c K o ro  nopH A K a , ecAH  T a ­
KHe M o ry T  B03HHKHyTb npH M aAblX  A H SM eTpaX  paCTOHKH 
C T a rop a .

PacnpocTpaH eH H e reHepaTopHbix ycTaHOBOK nepeMeHHoro 
TOKa Ha 3apyöe>KHbix aBTOMOÖHAHX oö-bHCHHeTCH TeM, h to  
M om nocTb noTpeÖHTejieft sneKTposHeprHH Ha coBpeMeHHbix 
JierKOBbix H rpy30BbIX aBTOMOÖHAHX B03p0CJla HaCTOJIbKO, 
h to  MomHOCTb ren ep a xop a  aocTH rjia  npeueAa, npn k o to p o m  
öeccnopH o u,ejiecooöpa3HO npnMeHeHHe reHepaTopHbix ycTa- 
h o b o k  nepeM eHHoro TOKa.

Ä H a jio rH H H b ie  yc jioB H H  b o 3 h h k jih  b n a c T o n m e e  BpeMH b 
H a ine fl CTpaHe. IIoA roT O B A H eM b ie  k  npoH3BOACTBy HOBbie aB- 
t o m o ö h jih  M o c k o b c k o t o  aB T033B 0Aa HMeHH J ln x a n e B a  H 
nacTHHHo ropbKoBcKoro aBT033B0Aa öyayT ocHamaTbcn 
reH ep a T o p a M H  M om HOCTbio 3 0 0 — 350 e r  h A a m e  450  s t .  
ÄHaJiorHHHO h Ha JierKOBbix aBTOMOÖHJiax B b icoK oro  KJiac- 
ca  «M a f iK a »  h 3 H J I-1 4 1  MoiuHOCTb re H e p a T o p a  yABOHJiacb 
no cpaB-HeHHio c reH ep a T o p a M H  cT a p b ix  MOAeJieft » b t o m o -  
ÖHJieft.

H 3  np'HM eHneM bix b H a cT o n m ee  BpeMH b iC I I IA  re H ep a - 
T o p o B  c j ie a y e T  ocoöo ocTaHOBHTbcn Ha re n e p a T o p H o ft  y c T a -  
HOBKe (jinpM bi K p a ft c j ie p ,  K O Topan  o T jin n a excH  H ajinnneM  
B Heft KpeM HHeBblX BblnpHM HTejieft, BCTpOeHHblX B KpblU IKy 
(u ih t )  r e H e p a T o p a . H o ß a a  k o h c tp y k u h h  u a e T  3HanHTeAb- 
Hbift aiJnJieKT: OHHJKaioTCH n o T e p n  b  B b inpnM H Tejie , k. n . a . 
yCTaHOBKH 3HaHHTejIbHO B 03paC TaeT  H COOTBeTCTBeHHO CHHJKaeTCH 
p a cq eT H a n  MomHOCTb r e H e p a x o p a , yM eH binaioTCH  e r o  p a 3 M e p u , «c- 
n e3 aeT  BHeLUHHH Bbm pHM HTeAb H CBH3aiIHbie c HHM 3aTpyAneH H H
b e r o  pa3M em enH H  « a  aBTOM oÖHne h oöecnen eH H H  ew y  H a u A em a - 
m e r o  ox jian tA eH H H , O T n aA aeT  HaAOÖHOCTb b p e n e  o ö p a T H o ro  TOKa 
(o öp a T H b iH  t o k  K p eM H n eB oro  BbinpHM HTejiH , n p H M en en H oro  Ha 
onacb iB aeM O M  re H e p a x o p e , He n p eB b iin aeT  1 m a  npH oöpaTH O M  Ha- 
npHJKenHH 15  e )  h b x p e x  BHeuiHHx «JiaBHbix n p oB O A ax . coeAH H H io- 
m n x  BbinpHMHTe.Tb c re H ep a T o p oM .

H obbih  re H e p a T o p  (n o  AaHHbiM (JrnpMbi) OKa3ancH  A em e B A e  h 
M eH bine n o  o ö ^ e M y , neM  pH A A p y r n x  reH ep a T o p H b ix  ycTaHOBOK 
n ep eM eH H oro  TOKa c ceneHOBbiMH BbinpnMHTeAHM H, p a3 p aöoT aH H b ix  
p a H ee  b CIIIA . B cpaBHeHHH c r e n e p a T o p o M  n o c T o n n H o ro  TOKa 
to h  >Ke m oihhocth  HOBbiö re H e p a T o p  n ep eM eH H oro  TOKa 0K a3aacH  
3 iian H TeA bH o j i e m e  (H a  4,3 k b )  h Aem eBJie.

BoAbuiHHCTBO H3BecTHbix aBTO M oöH AbH bix re H e p a T o p o B  n ep eM en - 
H o ro  TOKa; b  t o m  HHCJie h npH M eH neM bix b  CCCP a B T o ö ycH b ix  re -  
H ep aT op oB , HBAHeTCH TpexcJ)a3HbiMH cnHxpoHHbiM H reH ep aT op aM H , 
B03Öy>KÄaeMbIMH BpamaiOHIHMHCH 0ÖM0TK3MH nOCTOHHHOrO TOKa, 
noA yna io iH H M H  nnTaH H e H3BHe n epe3  CHCTeMy KOHTaKTHbix k o a m ; 

h m eTOK.
H aAnnne KOHTaKTHbix KOAeu. HBAneTCH BnojiHe AonycTHMbiM b 

3AeKTpnnecKOH MauiHHe. O a h 3 k o  b pnAe w iynaeB  B03HHKaeT Heoö- 
XOAHMOCTb OT HHX OTKa3aTbCH. B  nOCJieAHee BpeMH B03HHKAO 
öoA bm oe KOJiHnecTBO pa3Hooöpa3Hbix 3AeKTpnnecKiix MauiHH, no- 
JlyHHBIHHX Ha3B3HHe ÖeCKOHTaKTHbIX. B 3THX MaiHHHaX B nOAaBAH- 
ioiH,eM öoAbinHHCTBe CAynaeß o ö e  o ö m o tk h  (HKopn h B03Öy>KAe-

HHH) HenOABHJKHbl H aah HX npnCOeAHHeHHH K BHeniHHM nenHM 
hah no npHHu,Hny hx achctbhh He TpeöyeTCH TpymerocH koht3k- 
Ta, OCymeCTBAHeMOTO CHCTeMOH KOHTaKTHbix KOAeU H meTOK. 
K HHCAy ÖeCKOHTaKTHbIX SAeKTpHHeCKHx MaiHHH OTHOCHT H Manill- 
iibi, B03Öy*AaeMbie nocTOHHHbiMH MarHHTaMH. B HeKOTopbix CAy- 
nanx öecKOHTaKTHbie SAeKTpHnecKne’ ManiHHbi bosmojkhh h npn 
BpamaiOIIIHXCH OÖMOTKaX B03Öy>KÄeHHH.

B 1959 r. b C IIIA  {3], [4] öbia npHMeHeH b  ropoACKHx aßToöycax
Ö e C K Ö H Ta K TH b lH  C H H X p O H H b lH  r e H e p a T o p  C KO H C O A b H bIM  p O TO p O M . 
H M e io iH H M  K o rr e o ö p a 3 H b ie  n o A io c a  h B C T p o e iiH b if l B H y T p b  r e H e p a ­
T o p a  K p e M H H e B b ifi B b m p H M H T e A b . M a r H H T H a H  c n c T e M a  T a K o r o  r e ­
H e p a T o p a  n o K a 3 a H a  H a  phc. 1. B e c  r e H e p a T o p a  59 k b ; M a K C H M a A b - 
HbiH tok 215 a ;  tok, O T A a ß a e M b ift  H a  xoaoctom x o A y  A B H r a T e A H  
a B T O Ö y c a , 135 a .  T e H e p a T o p  h B b m p H M H T e A b  o x A a Ä A a io T C H  M a c - 
aom, H H p K y A n p y io m H M  B H y T p H  K o p n y c a  r e H e p a T o p a . B b in o A H e H H e  
r e H e p a T o p a  ö e 3  K O H T a K T O B , n o M H M O  n p o n n x  n p n n H H , ö b iA o  B b i3 B a - 
ho n p H M e H e H H e M  B H y T p e H iie r o  o x A a * A e H H H , H C K A io n a io m e ro  B 0 3 - 
M O JK H O C Tb  m e T O H H O rO  K O H T a K T a  B M 3 C A H H 0 H  C p e A e . H a h  c p a B H e ­
HHH b  T a ö A H ir e  n p n B e A e H b i a H a A o r n n H b ie  A a H H b ie  O T e n e c T B e H H b ix

P h c .  1. BecKOHTaKTiibift aBToöycHbift reH epaTop c KoncoAbHbiM po-
TOpOM!

/ —  C T a T o p ; 2 —  H eM a rH H T H a a  C B H 3 y io in a a  n p o K j ia j iK a  p o x o p a ;  3 —  k o i-th  p o to - 
p a ;  4 —  K O J im o  noJiOBHHbi p o T o p a ;  5  —  B H yT p e H im ft  c e p a en H H K  C T a T o p a ; 
6 —  cp e flH H H  c n a O B a a  j ih h h h  M a rH H T H o ro  nO TO K a; 7 —  B a ji;  8 —  oÖ M O TK a B03- 

ßyiKAeHHH; 9 —  oßMOTKa c x a t o p a  (h k o p h ); 10 —  K O H CTpyKTH B H bie aeTaaH .

reHepaTopoB ropoACKHx aBTOÖycoß, a THKJKe yKa3aHbi AaHHbie, no- 
AyneHHbie b  pe3yAbTaTe nepecneTa Ha M o m n o c T b  aMepHKancKoro 
reHepaTopa. ilpn nepecneTe y oTenecTBeHHofl reHepaTopHoii ycia- 
h o b k h  ynTeHO 20-npoueHTHoe yxyAineHHe HcnoAb30BaHHH MaTepH- 
anoß b reHepaTope, cBH33HHoe c ocoöeHHOCTHMH k o h c t p y k u h h  ero 
CTaTopa [5], h  cooTBeTCTByioiuHM oöpa30M yMeHbmeH Bec Bbinpn- 
MHTeAH, TaK KaK KpeMHHeBbifi BbmpHMHTeAb aMepHKaHCKOTO reH e­
paTopa BecHT 3HanHTeAbHO MeHbme ceAeHOBoro BbinpHMHxeAH t o h
* e  MOIHHOCTH.

feaepaTOp

noKa3aieflH nOCTOflH- 
aoro  TOKa 

1945 r.*

nepeMeH­
Horo TOK3 

1958 r .

T o k  b a :
MBKCHMailbHblfl........................................................ 80 60
omaßaeMbiH Ha x o a o c to m  xoa,y ÄBHraie^H . . . 0 25

Bec reHepaiopHOft ycTaHOBKH b kz .......................... 64 17
jlaHHbie, npHBeneHHbie k 215 a:

t o k  omaBaeMbm na x o jio c to m  xoAy ÄBHraTe- 
j\b, b ........................................................................... 0 108

Bec b k z  .......................................................................... 172 45 ■
*  Tlocjie BHeapeHHH aBToöycHbix reHepaTOpsB nepeMeHHoro toks b CCCP 

renepaTopbi nocTomiHoro TOKa aJia aBToßycoB He pa3pa6aibiBajiHCb.
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P h c. 2. M arm iTHhift noTOK 
B (JjyHKUHH BpeM eHH:

1 — ajibTepHaTHBHan ajieKTpoMauiH- 
Ha; 2 — nyjibcaimoHHaa ajieKTpo- 

MauiHHa.

Ü 3  Taß jIH U bl BHAHO, HTO, HeCMOTpH Ha BeCbMa 3HaHHTejIbHUH 
Bec (59 u a ) ,  ß ecK ou ra K T H b ift  r e H e p a T o p  b cpaBHeHHH c reH epaTO - 
Pom  nocTO H H H oro  TOKa HM eeT Jiynmee H cnojib30BaH H e M a T ep n a jioB  
H jiy H m iie  s jieK T p iiH ecK n e  xapaKTepHCTHKH.

Xyarnee ncnojib30BaHne MaTepnaJioB h TexHonorunecKaH c a o ik - 
HocTb ßecKOiHTaKTHoro reHepaTopa HeH3ße>KHO noBbimaioT ero ce- 
öecTOHMocTb no cpaBHeHHio c renepaTopoM nepeMeHHoro TOKa, 
HMeKHltHM KOHTaKTHble KOJIblia.

B on p oc  o npHMeHeHHH ßecKOHTaKTHbix SAeKTpoMauiHH na aBTO- 
m o ö h a h x  oßcyjKAaJicü Ha nepB oii HayHHO-TexHHHecKoii KOHcfiepeH-

U'HH no ÖeCKOHTaKTHblM 
3JieKTpHHeCKHM MaUIHHaM, 
co3BaH H oft b Mae 1961 r. 
b r. Pnre no HiiHUHaTHBe 
HHCTHTVTa SHepreTHKH 
JlaTBHHCKOH AKafleMHiH 
«a y K .

B c e  CHHxpoHHbie ßecKOH- 
TaKTHbie MaHIHHbl AeAHTCH 
Ha A B e ocHOBHbie rp yn n b i: 
a jibTepH aTH BH bie h n y jib c a -  
UHOHHbie MauiHHbi, OTJIH- 
naiou iH ecH  x a p a n re p o M  
H3MeH6HHH BO BpeMeHH 
M arH H TH oro  n o r o K a  b  h k o - 
p e  MauiHHbi. K  a jib T ep H a- 
THBHblM MaUIHHaM OTHO- 
CHTCH H OfibIHHble KOHTaKT­
Hble CHHXpOHHbie MaiUHHbl, 
B TOM HHCJie h  aB Toß ycH b ie  
re H ep a T o p b i n ep eM eH H oro  
TOKa, npH M eH aeM bie b 
C C C P. B HHX MarHHTHblH 
noTOK b  H K ope nepHOAH- 
n e c K «  H3MeHHeT CBoe ua- 
npaBJieHHe h  BejiHHHHy, a 
b nyjibcau.HOHHbix s jieK T p o - 
M au iH H ax o h  c o x p a H a e T  

CBoe H anpaBJieH ue, nepuoAH H ecK H  H3MeHHH toam co Be- 
jiHHHHy, t .  e. n y jib C H p yn  (p n c . 2 ). P a 3 M e p u  M arH H TonpoBO fla  
SAeKTpilHeCKOÜ MauiHHbi 3aBHCHT OT BejIHHHHbl MaKCHMajIbHOTO 
3HaHeHHsi M arH H TH oro  noTO K a. TaK H M  o 6 p a 3 0 M , npHM eHeHHe n y jib -  
CaUHOHHOH MauiHHbi (n p H  OAHHaKOBblX C ajIbTepHaTHBHOH MaiUH- 
h o h  3H aneH H nx h  x a p a K T e p e  n ep B o ii npoH3BOAHoft noTO Ka 0  bo  

d<P
BpeM eHH t ,  T. e. HeH3MeHHO CBH33HO C HeoßxOÄHMOCTbK) p a c -

a t
cuHTbrnaTb MarHHTonpoBOA Ha MarHHTHbifi noTOK, ßonee ieM  b 2 
pa3a npeBbiiuaioiuHH noTOK b ajibTepnaTUBHOH 
mauiHHe. TaKHM oßpaaoM , b paBHbix ycnoBHHX 
nyjibcauHOHHan M am m ia nonynaeTCH co o t-  
BeTCTBeHHO ßojib iue h T H *e jie e  ajibTepHaTHB- 
hoh. üpeH M ym ecTBa nyjibcauuoHHbix MauiHH 
npoH'BJiaioTCH b Tex CAynanx, K oraa  BbicoKaa 
CKopocTb BpameHHH TpeßyeT noBbiuieHHH Ha- 
Ae>KHOCTH H ynpOmeHHH KOHCTpyKUHH Bpa- 
uiaioiuHXCH nacTeft MauiHHbi.

B reH epaTopax nepeM eHHoro TOKa aBTOMO- 
ÖHJieft h jih  aBToßycoB H3-3a orpaHHueHHH, Ha- 
KJiaAbißaeMbix iuapHKonoAuiHnHHKaMH hjih 
npHBOÄHbIMH peMHHMH, HaHßOAblUaH CKOpOCTb 
BpameHHH poTopa  reH epaTopa n M He MomeT 
ßbiTb Bbime 6000— 12 000 o6/mhh. IlpH  th k h x
CKOpOCTHX BpameHHH TaK Ha3bIBaeMaH KOTTe- 
0Öpa3HaH KOHCTpyKUHH nOJIIOCOB pOTOpa ajIbTepHaTHBHOH MaiUHHU 
0Ka3biBaeTCH Bnojm e HauemHOH h  TexHOJiorHnecKH npocTOii.

CoBMecTHan paßoTa aBTOMoßHAbuoro reH epaTopa c BbinpHMHTe- 
jieM orpaHHHHBaeT MaKCHMajibHyio nacTOTy TOKa reH epaTopa. C yn a  
n o  3apy6eiKHbiM uaHHbiM, s t o  npeueJibHoe 3HaneHHe nacroTbi f  M  

ä o b o a h tch  aah  ceJieHOBbix BbinpHMHTejieft a o  1200 z u , ;  h to  KacaeT- 
CH KpeMHHeBblX BbinpHMHTejieft, TO BejIHHHIia f M  AJIH HHX nOAJie- 

>kht e m e  yTOHHeHHio, —  no-BHÄHMOMy, OHa 3HaHHTeAbHo Bbime. 
4 h c jio  nap nom ocoB  aBTOMoßuAbHoro renepaTopa  p  MomeT 6biTb 
cnpeueueHO no (JiopMyAe

60 f M ...
P =  --------> l1)

ru e  nM —  HaH6oAbman CKopocTb BpameHHH reH epaTopa.
TaK H M  o6 p a 3 0 M , a a h  aBTOMOÖHAbHbix re H e p a T o p o B  u on ycTH M b ie  

3HaHeHHfl p  npH ceJieHOBbix BbinpHMHTeAHX B 33BHCHMOCTH OT Be-

AHHHHbi nM M oryT HaxoAHTbCH b npeAeJiax o t  6 a o  12. npaKTHne- 
ck h  Bbime 6 (AßeHaAuaTHnojiiocHbie reH epaTopbi) b aBTOMOÖHAb- 
Hbix reH epaTopax BeAHUHHy p  He npHHHMaioT.

C  yB eAH uen iieM  aHaneH iiH  p CBepx 6 sa M eT iio  B 0 3 p acT aeT  Bpeu- 
u o e  BJiHHime M a r i i i iT iio r o  paccen iiH H  b p o T o p e . IT pu  p = 6 n acroT a  
fo, cooT B eTC TB y iom aH  pacn eTH o ft c k o p o c th  Bpam eH H H , o t  KOTopoft 
33BHCHT ruaB H b ie pa3M epbi r e H e p a T o p a , 0Ka3biBaeTCH AOCTaTOHHO 
Bb icoK oft (150— 250 a i{ ).  B  c u y q a e  n yA b ca u n o H H o ro  xap aK T ep a  
SAeKTpH ieCKO ft M am HIIbl ÖblAO 6bl CpaBHHTeAbHO AerK O  nOBbICHTb 
fo  a o  400 au, ( s t o  3HaueHHe uacTOTbi u p h h h to  CHHTaTb onTHM aAb- 
H b lM ), 0ÄH 3K0, B03HHKaK>IUHe npH  3T0M B03M0IKH0CTH yMeHbmeHHH 
KOHCTpyKTHBHbix p a3M epoB  M arHHTHoft CHCTeMbi re H e p a T o p a  He 
M o ryT  K O M n eiicn poB aTb  HeH3ße>KHoft pa3HHubi b p a 3 M e p a x  n yA bca - 
UHOHHOH H aAbTepH3THBH0ft 3AeKTpOM 3m HH. H 3  CK33aHH0r0 CAe- 
A y e T  BbiBOA, h to  npHM eHeHHe n yA b cau u oH U b ix  6ecKOHTaKTHbix 
3AeKTpOM am HH AAH  rpy30B bIX  H ÖOAbUIHHCTBa AeTKOBblX aBTOMO- 
ÖHAeft, a T3K>Ke h ä a h  a B T oß ycoB  C A eA yeT  CHHTaTb b H acT on m ee 
BpeMH ßecnepcneKTH B H biM .

H a  MHKpOaBTOMOÖHAHX npHMeHeHHe nyAbCaUHOHHblX ßeCKOH- 
TaKTHbix 3AeKTpoMamHH MomeT AaTb HecoMHeHHbie npeuMymecTBa. 
3 t o  Bbi3B3Ho TeM, h to  npn napaMeTpHHecKOM peryAHpoßaHHH Ha- 
npniKeHHH pa3M epu SAeKTpHHecKoft MamHHbi b 3HanHTeAbHoft CTe- 
neHH 33BHCHT He OT BeAHHHHbl MarHHTHOTO nOTOKa, a OT yCAOBHÜ 
peryAHpoßaHHH. O äh h  H3 TaKHX reHepaTopoB  paAuaAbHo-nyAbca- 
UHOHHoro THna HameA npHMeHeHHe b HTaAHH i[5] h paccMaTpn- 
BaACH na KOHtJiepeHUHH b P u re  u o ä  HaaBanueM «Pa3H0.HMe»H0- 
HOAiocHbift reH epaTop c  Aßyx3y6uoBbiMH oöMOTKaMH».

OcHOBHan nacTOTa 3. ä . c., HaBOAHMoft b paöoneft oßMOTKe Taxo- 
ro  reH epaTopa, MomeT ßbiTb BbiHHCAeHa no <}>opMyne

f  - (2 )

rA e z u —  h h c a o  3yßuoB HHAyKTopa, b AaHHOM CAynae poTopa; 
n —  HHCAO oßopOTOB B MHHyTy HHAyKTOpa.

K a x  b h a h o  H3 <}>opMyAbi (2 ) ,  nacTOTa TOKa T a x o ro  reHepaTopa 
He 33BHCHT OT HHCA3 UOAIOCOB CHCTeMbi B03ßy*AeHHH H nOSTOMy 
CpaBHHTeAbHO AerKO MomeT ßbiTb noAyneHa ßoAbiuoft BeAHHHHbl.

npn onpeAeAeHHbix cooTHomeHHHX unceA 3yß u oB  HHAyKTopa h 
noAynoAiocoB CTaTopa — z c bo3moikho h Tpex<j>a3Hoe ucnoAHe- 
H«e reHepaTopa. T. H. UlrypMaH <n K. 3. Ckposhthc [7] ah iot CAe- 
AyiomHe (JiopMyAbi, ycTaHaBAHBaiomHe s t h  cooTHomeHHn:

=  M —
4  L « i

+  2 ( « i  +  Uz) 1]■

i » i  =

4  m s, 

2 ’

(3)

(4)

(5)

P hc. 3. C T p y K T y p a  3 yß u oB o ft 30Hbi pa3HOHM eHHo-noAK>CHoro re H e p a T o p a  c A s y x 3 y ß -
UOBblMH oßMOTKaMH:

O B  —  oßMOTKa B036y)KÄeHHH; O P  — oÖMOTKa paßoiaa; T  ß  h T p  — rnarn oömotok.

rAe rrii —  hhcao KaTym eK paßoneft o6m otkh ; 
m  —  hhcao (Jia3; 
s —  A ioßoe u e A o e  hhcao;
u i  —  u eA oe hhcao 3yßuoBbix AeAeHHft HHAyKTopa, pa3Mema- 

u ihxch  Ha paccTOHHHH 3yßuoB oro m ara  CTaTopa T b 
(pnc. 3 ) ;

«2  —  u eA oe hhcao 3yßuoBbix AeAeHHft HHAyKTopa, pa3Mema- 
romiHxcH Ha paccTOHiHHiH 3yßuoB oro m ara  cTaT-opa T p . 

E cah  ynecTb orpaHHHeHHH, HaKAaAbißaeMbie BbinpaMHTeAeM Ha 
MaKCHMaAbHO AonycTHM yio nacTOTy f M , t o  b CAynae npHMeHeHHH 
TaK oro  reH epaTopa äah  paßoTbi b cxeM e coBMecTHO c BbinpaMHTe- 
AeM CnpaBeAAHBa (JiopMyAa, noAyneHHaH H3 (jiopMyA (2 )  h (3 ) ;

240

r 2
n M —  

L m\

(6)

+  2 (a 1-t-i/2) +1
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r e n e p a T O p b l  C Ä B y X 3 y ß U 0 B b I M H  O Ö M O T K a M H  n 0 3 B O Ä H IO T  B b lT O Ä H O  

c o ' i e T a T b  p e jK H M b i  n a p a M e T p n q e c K o r o  h  a B T O M a T H n e c K o r o  p e r y j i n -  

p o ß a H H H  H a n p a jK e H H H ,  n o B b ic H T b  T O B H o c T b  n a p a M e T p H n e c K o r o  p e -  

r y jm p o B a H H H  h  p a c n i H p a T b  b o 3 m o >k h o c t h  T a x o r o  p e r y j i n p o B a H H B  

3 a  c q e T  B K Ä iO H e H H H  b  c x e M y  B c n o M o r a T e j i b H b i x  e M K O C T e ft  h  h h ä v k - 

T H B H O C T e ft .

H 3  o ß m e r o  M H o r o o ö p a 3 H H  a jib T e p H a T H B H b ix  ß e c K O H T a K T H b ix  r e -  
H e p a T O p O B , n p H M e H H e M b lx  B p a 3 A H H H b IX  o ß Ä a C T H X  T e X H H K H , B H H ­
M a H H H  a B T O M o Ö H jm c T O B  3 a c jiy > K H B a iO T  C H H x p o H H b ift Ä B y x n a x e T -  
Hbift r e H e p a T o p  c y K o p o n e u H b iM H  K o rT e o 6 p a 3 H b iM H  n o jiro c a M H

(P H C .  4) H C H H X p O H H b lH  

r e H e p a T o p  c B o a ß y Ä H T e Ä e M  

n e p e M e H H o r o  T O K a  h  B p a -  

m a iO H lH M C H  B b in p H M H T e J ie M  

n e n n  B 0 3 f iy > K Ä e H H H .  r e H e ­

p a T o p  C  y K O p O H e H H b lM H  

K o r T e o 6 p a 3 H b iM H  n o u i o c a -  

m h , n p e ^ j i o a r e H H b iH  C. B. 
K p a y 3 0 M  h  M. M. K p a c -  

H o m a n K o f l  [7], n o  C B o e f t  

M a r H H T H O H  O H C T e M e  B e c b ­

M a  ÖJ1H3KO n O J X O J H T  K 

O ß b IH H b IM  C H H X p O H H b IM  r e -  

H e p a x o p a M  c K o r r e o ß p a 3 -  

H b lM H  H O A lO C a M H  p O T O p a .  

B j i a r o j i a p H  y K o p o n e H H i o  

nOJIKDCOB, O Ö M O T K y  B 0 3 -  

ß y jK A e H H H  b  s t o m  r e H e p a -  

T o p e  y a a e T c a  c a e j i a T b  «e - 
n O Ä B H J K H O H . O a ,H a K 0  3 T 0 T  

r e H e p a T o p  n o  c p a B H e i iH i o  

C O ß b IH H b IM  K O H T a K T H b IM  

r e H e p a T o p o M ,  H M e io m H M  

n o j n o c a  H o p M a j ib H O H  ä u h - 

h h , x a p a K T e p H 3 y e T C H  H e -  

C K O Ä b K O  X y a U IH M  H C n O  A b -  

3 0 B a « n e M  ma T e p n a n o B  H3- 
3 a  o c j i a ß j i e H H H  n p n  n p o -  

H H X  p a B H b lX  yC J IO B H H X  

M a r H H T H o r o  n o r o K a .  3 t o  

ocJiaÖJienHe Bbi3BaHo
y M e H b m e H H e M  M a r H H T H o i i  

n p O B O Ä H M O C T H  B 0 3 Ä y U I H 0 r 0  

3 a 3 o p a  ' ( y M e H b n i e « H e  n n o -  

m a j H  n o n e p e u H o r o  c e n e -  

h h h  B 0 3 a y n i H o r o  3 a 3 o p a ) .  

P h c . 4. 9 c k h 3 M a r H H T H o f l  uenn Ä B y x -  K p o M e  T o r o ,  H e o ß x o x u -

naKeTHoro reH epaTopa  c yKoponeH- 
HblMH KOTTHMH pOTOpa:

1 —  p O T o p ; 2  —  C T a T o p ; 3  —  n o a ß e C K a  
K a T yu iK H  BOafiy/K u -h h  ; i ; 4  —  K o p n y c
(n p M O );  5  —  cp eA H H H  CHJIOBan JIHHHH 
M a rH H T H o ro  n o T O K a ; 6  —  OÖM OTKa C Ta- 
T o p a ;  7  —  H enoABH JK H aH  OÖMOTKa b o3 - 
6y>K A eH H H ; 8  —  p a 3 B e p T K a  n o A io c o B  p o -  

T o p a .

M O C T b  B 3 a 3 0 p a x  M e > K Ä y  

KaTyujKOH BoaßyjKÄeHHH h 
T e n o M  p o T o p a  b  O K H e  p o -  

T o p a  y x y Ä U i a e T  3 a n o j i H e -  

H H e  3 T 0 T 0  0 K H 3  M e Ä b K J  o f i -  

m o t k h . O ä h 3 k o  n o  C B o e f t  

T e x H O Ä o r H H H O C T H  r e H e p a -  

T o p  B e c b M a  B b ir o Ä H O  o t - 

Ä H n a e T C H  o t  B c e x  o c r a n b -  

« b i x  a j ib T e p .H a T H B H b ix  ß e c -  

K O H T a K T H b ix  r e H e p a x o p o B  «  B n o n u e  « O H K y p e H T H o c n o c o ß e H  b  s t o m  

o t h o i h ö h m  c B b in y c K a io m H M H C H  b  COCP h  3 a  p y ß e jK O M  a B T O M O -  

ß H . ib H b iM H  r e n e p a x o p a M i H  n e p e M e H H o r o  T O K a .

PIoHBÄeHHe M aÄoraßapuTHbix XpeMHueBbix ä h o ä o b , ÄonycK aio- 
uj.h x  xeM n epaTypy  OKpyx<aiomeH cpeÄbi Bbiiue 100°, no3BOAHAO no- 
ä o h t h  k  B onpocy o ßecKOHTaKTHOM reH e p a io p e  HHane, neM s t o  

ßbi.io ä o  c h x  nop.

H oBuiecTBo 3aKJitoHaeTC3 b o  b b c ä c h h h  cneunanbuoro B03ßyÄii- 
TejiH, BbipaßaTbiBaramero nepeMeHHbiü t o k  b o  BpamaroiueftcH ° 6 _ 
MOTKe h k o p h , t . e. b  poTope, cHÄHmeM Ha o ä h o m  sa n y  c poropoM  
( HHÄyKTOpOM) TÄaBHOrO reH epaTopa. OßMOTKa B03fiy>KÄeHHH B03- 
ßyÄHTeÄH pacno.iaraeTCH  Ha e ro  CTaTope h  nuraeTCH nocTOHHHbiM 
TOKOM OT aKKyMyjIHTOpHOH ßaTapeH HJIH OT CHJIOBOTO BblnpnMHTe- 
ä h  reH epaTopa. flepeM eHHbift t o k  B03ßyÄHTejin BbinpaMÄaeTca Bbi- 
npHMHTeÄeM, COßpaHHbIM H3 KpeMHHeBblX ÄHOÄOB, pa3MemeHHbIX 
Ha B ajiy  täaB H oro  reH epaTopa  h  BpamaromHxcH BMecTe c k h m . H c - 

no.ib30BaHHe M aTepnanoB b  t h k o m  reH eparape HaxoÄHTcsi na 
ypoß ne oßbiHHbix reHepaTopoB  c KOHTaKTHMMH KOÄbiraMH, a ero
CTOHMOCTb nOBbimaeTCH Ha BeÄHHHHy pa3HHUbI Me>KÄy CTOHMOCTblO 
B03ßyÄHTeÄH H KpeMHHeBblX BblnpHMIITejieH, C OÄHOli CTOpOHbl, II 
CTOHMOCTblO CHCTeMbl KOHT3KTHbIX KO.T6U H llieTOK, KOTOpbie B03-
ß y Ä H T e n b  3 a M e H n e T ,  c Ä p y r o i i  c t o p o h h . O n n c a H H a a  k o h c t p y k u h h  

r e H e p a T o p a ,  H a u i e Ä i u a a ,  b  t o c t h o c t h , n p H M e H e H u e  b  a B H a u H H  [ 8 ] ,

OÄHOBpeMeHHO n03B0ÄHeT peiUHTb OTHOCHTeÄbHO npOCTO Bonpoc 
oßecneneHHH BbicoKoro Hcnonb30BaHHH MaTepnaÄOB reH epaTopa.

npu HanHHHH B03ßyÄHTeuH peryÄHpyioiuee ycTpoiicTBO MO>KeT 
ßbiTb paccuHTaHo Ha B03aeiicTBHe Ha oßMOTKy B03ßy*ÄeHHH ne ca- 
Moro ruaBHoro reHepaTopa, a ero B03ßyÄHTejiH. 3 t o  03HauaeT, h to  
aBTOMaTHnecKoe perynupoBaHHe m ojkho ocymecTBHTb oßbinHbiM 
sneKTpoMarHHTHbiM peryuHTopoM, ÄeftcTByiomHM Ha CHCTeMy bo3- 
ßy>KÄeHHH M3ÄOH 3ÄeKTpHHeCK0H MaiUHHbl. ToK B03ßy>KÄeHHH 
ruaBHoro reHepaTopa MouteT ßbiTb ÄOBeÄeH ä o  oriTHMaubHoft BenH- 
HHHbl, OfieCneHHBaromeH MaKCHMaÄbHO B03MO>KHOe SÄeKTpOMarUHT- 
Hoe (J’ opcHpoBaHne reHepaTopa.

CxeM a reHepaTopHofi yCTaHOBKH c CHCTeMoft peryÄHpoßaHHH, 
ÄeftcTByioiueH Ha B03ßyÄHTejib, noKa3aHa Ha pnc. 5. üpHMeHeHHe 
cneunaubHoro B03ßyÄHTeÄH MonreT 0Ka3aTbca SKOHOMHnecKH neue- 
cooßpa3HbiM TOÄbKo npn 3HauHTeÄbHbix pa3M epäx reH epaTopa. Ta­
KHM oßpa30M, ßecKOHTaKTHbiii reH epaTop c B03ßyÄHTeÄeM n epe­
MeHHoro TOKa H C BpamaiOIUHMHCH KpeMHHeBbIMH BbinpHMHTeÄHMH 
MomeT HaHTH npHMeHeHHe BepoHTHee Bcero Ha aBToßycax, rue 
MomHocTb reH epaTopa HaHßoÄbuian h rÄ e  CTOHMOCTb B03ßyÄHTCÄH 
B cpaBHeHHH CO CTOHMOCTblO ruaBHOTO reH epaTopa CpaBHHTeÄbHO 
HeBeÄHKa. H aoß op oT , reH epaTop c yKopoueHHbiMH Korreoßpa3HbiMH

P hc. 5. SÄexTpHnecKan cxeMa reH epaTopnoft ycTanoBKH c B03- 
ßyÄHTeneM nepeMeHHoro TOKa h BpamaiomuMCH BbinpuMHTeÄeM:

/ —  OÖMOTKa B03Ö yjKÄCH H H  B 03 Ö yA H T eA H ; 2  —  HKOpb B 03Ö yA H TeA H  (p o -  
T O p ); 3  —  B b in pH M H TeA b  p e n H  B03Ö yjKACH H H I 4  —  OÖMOTKa B03Öy>KACHHB 
r e H e p a T o p a  ( c T a T o p ) ;  5 —  HKOpb r a a B H o r o  r e H e p a T o p a ;  6  —  B b in p H M H T eab  
r a a B H o r o  r e H e p a T o p a ;  7  —  K O H TaKTbi p e ry A H T O p a  H an pH H teH H H ; 8  —  A o ö a -  
BOHHoe con pO T H B A eH H e; 9  —  o ö m o t k h  p e r y A H T o p a  H an psu K eH H H ; 1 0  —  ycK O - 
p a io m e e  c o n p o T H B A eH H e ; 1 1  —  B b iK A ron a T eA b ; 1 2  —  u e n b  3a>KH raH H H  h t i  

n p H ö o p H a a ;  1 3  —  a K K yM y A H T O p H a n  ö a T a p e a .

n oÄ iocaM H  p o T o p a  ß o Ä e e  n p n ro Ä e n  ä ä h  re H ep a T o p oB  rp y3 0 B b ix  h 
uerKO Bbix aBTOM oßHÄeü, rÄ e  ß n a ro Ä a p H  ß oÄ b iu o M y  MarHHTHOMy 
p accenH H io  p o T o p a , CBOHCTBeHHOMy MaubiM r e n e p a T o p a M , y x o p o -  
neHHe K o rT e ii n oÄ io coB , CHHu<aiomee 3to  pacceH H H e, He npHBOÄHT 
k 3H am iTeÄbH O M y B03pacTaH H io  p a3M epoB  re n e p a T o p a .

F lporp ecc  B aBTOMOßHÄbHOM 3ÄeKTpOOßopyÄOB3HHH, B TOM HHC- 
ne h b oßAacTH reHepaTopHbix ycTaHOBOK nepeM eHHoro TOKa, Heno- 
CpeÄCTBeHHO CBH33H C B03M0JKH0CTHMH npHMeHeHHH nOÄynpOBOÄ" 
HHKOBblX ÄHOÄOB H TpHOÄOB.

KpeMHHeBbie ä h o ä h  h xpnoÄbi (repMaHneBbie, He uaBan ocoßbix 
npeHMymecTB, sKOHOMHuecKH HeKOHKypeHTocnocoßHbi c ceneHOBbi- 
m h )  no3BOÄHiOT noÄyuHTb HOBbie, ßonee coBepineHHbie peÄe-pery- 
ÄHTopbi, npnßopbi 3a>KHraHHH, paÄHonpneMHHKH h npom ie ycTpon- 
CTBa. H a  MHornx 3apyße>KHbix aBTOMoßHAnx Hanauocb npHMene- 
HHe fieCKOHT3KTHbIX peryÄHTOpOB HanpHJKeHHH, B KOTOpblX HCnOÄb- 
syioTCH KpeMHHeBbie npußopbi. P h ä  reHepaTopoB  nepeM eHHoro t o - 
Ka, b t o m  Hiicue h onHcaHHbift b HacTOHiuefl CTaTbe reHepaTop
4)HpMbi K paftcÄep , a TaK»ce ßecKOHTaKTHbiii reHepaTop, nocTaBÄH- 
IOTCH B KOMnÄeKTe C nOÄOßHbIMH peryÄHTOpaMH. riOHBHÄOCb onu- 
caHHe pa3ÄHHHbix cxeM 3a>KnraHHH c Hcn0Äb30BaHneM KpeMHiie- 
Bbix t p h o ä o b . B paÄHonpneMHHKax aBTOMoßHÄeü «H a flK a »  h 
3H JI-111 npuMeHeHbi noÄynpoBOÄHHKOBbie npHßopu. KpeMHHeBbie 
BbinpHMHTeÄH, KaK 3to  ßbiÄO noKa3aHo b HacTOHiuefl CTaTbe, pa.in- 
KaÄbHo H3MeHHiOT Bonpoc o npHMeHHe.MOCTH reHepaTopoB nepe- 
M eim oro TOKa Ha aBTOMoßHÄSix. H eT  coMHeHnii, hto  unipoKoe npn- 
MeHeniie KpeMimeBbix npußopoB h Ä p y ru x  noÄynpoBOÄHiiKOBwx 
yCTpOHCTB H M3TepH3ÄOB B ßÄHHOHIUeM ßyÄyiUeM pe3K0 H3MeHHT 
aBTOTpaKTopHoe 3ÄeKTpooßopyÄOBaHne h p acp u p u T  oßÄ aciH  ero  
npHMeHeHHH. Zle(})HUHTH0CTb H BbICOKaH CTOHMOCTb KpeMHHeBblX
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npnöopoB , onpeaeaneM bie TpyÄHOCTHMH h h cto  npoH3BOACTBeHHO- 
ro , a noTOMy BpeMeHHoro xapaKTepa, o6meH3BecTHbi. B  CBH3H c 
3thm c jie a y eT  HMeTb b BHfly, h to  TaKHe KpeMHHeBbie npnöopbi, KaK 
ÄHOflbl AÄH aBTOMOÖHJIbHblX BbmpHMHTeaefl, MoryT H3rOTOBÄHTbCH 
n o  3HanHTejibHo ynpomeHHbiM TexHHHecKHM Tpe6oßaHHHM. H anpu - 
Mep, ÄonycTHMan BeauHHHa oßpaTH oro HanpajKeHHH MOJKeT 6biTb 
noHHJKeHa ä o  25— 30 e , AonycTHMan HopMa na oöpaTHbifl t o k  mo- 
* e T  öbiTb 3HaqHTeabHo yBeanneHa, k. n. ä . BbinpHMHTeaa Mo>KeT 
ÖblTb HeCKOÄbKO nOHHJKeH H T. Ä. H T. n. H e  HCKÄlOHeHa B03M0JK- 
HOCTb, HTO 3TH AOnyiUeHHH n03B0ÄHT ynpOCTHTb npOH3BOÄCTBO 
KpeMHHeBblX ÄHOÄOB H nOHH3HTb HX CTOHMOCTb.

H e K O T o p o e  n o H H *e H H e  c to h m o c th  KpeM HHeBbix BbinpH M UTeaefi 
MOJKeT 6bITb ÄOCTHTHyTO 0TK 830M  OT TpeX({>a3HOrO HCnOÄHeHHH 
re H ep a T o p oB , TaK  KaK  n p n  oä h o- h ÄByx4>a3HOM hx HcnouHeHHH 
hhcäo ä h oä ob  b BbinpnM H TeÄe M o * e T  öb iTb  noHHJKeHo. O coöeH H O  
H H TepecH o T a x o e  p e m e H u e  n pn  M a a u x  m oiu hocthx re H ep a T o p oB  
(H a n p n M ep , ä äh  M H K poaB TO M O Ö H aefl). O h o  ocoßeH H O  u e a e c o o 6 p a 3 -

HO, KOTAU CTaHOBHTCH B03M0JKHbIMH KOHCTpyKUHH TOHepaTOpOB, 
BCTpoeHHblX B MaXOBHK ÄBHTaTeÄH. KpOMe TOTO, He HCKÄIOHeHa 
B03M0)KH0CTb C03Ä3HHH KOHCTpyKUHH TeHepaTOpOß CO BCTpOeHHbl- 
mh ceneHOBbiMH BbinpHMHTeÄHMH h 3THM He CÄeÄyeT npeHe6peraTb.
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npHKJieHKa HaKJiaAOK k  KOJioAKaM T0pM 03a BsaMeH npHKJienKH

f l .  f l.  M EJIbM AH, Jl. A. HH )KKOBA

M o c k o b c k h h  3 a B 0 fl Maao/iHTpancHbix OBTOMo6H/ieH

V M  3 H O C  H aKaaaoK  k o ä o ä o k  TO'pMcaa orpaiHHHHBaeTCH npn okc- 
*  *  nayaTauHH pa3MepoM o t  noBepxHocTH HaKaaAKH ä o  naocKO- 

c th  ixwiobkh 3aK.nenKH (pn c. 1 ). f la u  aBTOMoßHaefl «M o c k b h h » 
3T0T pa3Mep cocTaBÄHeT 2,5 m m .

TaKHM oöpaaoM , Ha H3Hoc HaKaauKH ÄaeTCH 4>aKTHHecKH am ub 
50% ee  TOÄiiiHtHbi. H o c a e  t o t o ,  k a k  H3HomeH pa3Mep ä o  roaoBKH, 
KoaoÄ K y HaÄO a n 6 o  MeHHTb, ä h 6 o  npHKaenuBaTb k Heß HOByro Ha- 
KaaaKy.

H aan n n e b HaKaauKax THe3Ä ääh  3aKaenoK h p h b o a h t k  h ob u - 
uieHHOMy h npejKÄeßpeMeHHOMy H3Hocy T0pM03H0ft noBepxHocTH 
ÖapaßaHa, TaK KaK rae3Ä a  b n p ou ecce  axcnayaTauHH 3anoa.HHiOT- 
CH a6pa3H‘BMOH TlblÄblO, KOTOpan H HaHOCHT KOAbUeBbie pHCKH Ha 
BHyrpeHHioio inoBepxnocTb öapaßaH a.

ripH KaenKa HaKaauoK k KOÄOÄKa.M aBTOMDÖnan «M o c k b h h » ocy- 
mecTBÄHeTCH 80 m cähumh 32KaenKaMH.

OäHOH H3 npHHHH, Bbl-
3HBaiomHx cKpnn t o p m o -
30B, HBÄHeTCH HenaoTHoe 
npnaeraHHe HaKaauKH k
noBepxHocTH k o u o a k h

MeacÄy 3aKaenKaMH
(pn c. 2 ).

H aÄH H H e T3KHX 3a30p0B 
HeH3Öe>KH0 npH KOHCTpyK- 
ähh k o ä oä ok  c  npHKaen-
KOÖ.

H bhoc HaKaaÄOK, npn- 
KaeeHHbix k  o ß o a y  k o ä o ä k h , orpaHiHHHoaeTCH ToamHiHofl naKaaa- 
k h , caeÄOBaTeabHO, « a  iH3hoc npn TaKOM ooeÄWHe»HiH pacxOÄyeTCH 
BÄBoe 6oabu ie M aTepnaaa, neM npn npHKaenKe (pinc. 3 ) .

FaaÄ'KaH noBepxnocTb «aK aaÄ K H  (oTcyTCTB-He r,He3a n oa  3aKaen- 
kh ) cn ocoöcTB yeT  paBHOMepHOMy H3Hocy TopM03Horo aepK aaa  6a- 
paöan a  h coK pam aeT BeaHHHHy «3 H oca .

npH KaeflK a  HaKaaÄOK k o ß o a y  KoaoÄOiK TopM03a noaHOCTbio hc- 
KaioHaeT npHMeHeHHe MeaHbix saKaenoK . SaKaenKH M o ry r  Hcnoab- 
30B3TbCH TOabKO HpH HOÄHOM H3HOCe BpHKaeeBHOH IH3KaaÄKH H 
npa HeoöxoÄMMOCTH. 3aMeHbi ee  noTpe6HTeaeM b  rap aK H b ix  y cao-
BHHX. ■

B o  BpeMH CKaeHBaHHH HanaaÄKH c k o äoä k o h  npHMeHHercH Äan 
n a o T H o ro  npn>KHMa CTaabHan npyjKHHHan a e ir r a , oiöecneHHBaio- 
m an 6e33a3opnoe npHaeraHHe «aK aaÄ K H  no Bceft noBepxHocTH k o ­
äoäkh .

H a  M 3 M A  npoßepeHo HecKoabKo TexHoaorHHecKHx n p ou ec coB  
npHKaeßKH HaKaauoK k  KoaoÄKaM  TopM03a. H poBepK a npo«3BOÄH- 
aacb  Ha öoabu in x  napTHHx b aaöopaTopHHX 3aBOÄa. n p u  ynacTHH 
H H H T A B T on p oM a  h H H H  aBHauHOHHbix MaTepnäÄOB.

B  pe3yabTaTe onpoöoBaHHH HecKoabKHX BapnaHTOB TexH oaorn- 
necKHx npoueccoB  Ha M 3 M A  u p h h h t  TexHoaorHHeoKHß npouecc, 
oöaaÄaKDutHfl CÄeÄViomHMH o co öbhhocthm h .

HcnbiTaMHHMH ycTaHO'BaeHO, h to  H aK aau K a, n p n K aeeH H a n  k 
ouHHKOBaHHOMy o 6 o Ä y ,  OTCKaKHBaeT iot H ero  BMeCTe c o  c a o e M  uhh- 
Ka. n o a T O M y  K a e fl Ä oa sceH  HaHOCHTbCH Ha OHHmeH.Hyio o t  uhhkh 
noBepxHOCTb o 6 o Ä a . T a x  K aK  n pu  u h h k o b 3HHiH n oB ep xH otrrb  o 6 o Ä a  
Heab3H n peÄ O xp aH H T b  o t  nonaÄaH H H  Ha « e r o  aH TH K oppo3H H H oro 
caoH , t o  n ep B a n  onep au H H  mpoH3BOÄHT ch h th c  u h h koboto  c a o n  c 
n oB epxH ocT H  oÖ O Äa k o äoä k h  n o  BauaH H O M y p a u n y c y  koäoäkh ,

o6ecneHHBan OÄHOBpeMeHHO n paB H ab H yio  ero re o M e T p n io , H eo6xo- 
ÄHMyio npn CKaeHBaHHH.

3 T a  onepau H H  ocym ecTB ÄH eTC H  Ha cn eu H aab H b ix  4>pe3epHbix 
CTaHKax c  noB opoTH biM  6apa6aiHHbiM  npH cnocoÖ aeH H eM .

y c T a n o ß a e H O  TaKJKe, h t o  BHyTpeHHHH noB epxH O CTb HaKaauKH 
ä ä h  n p o u e c c a  npH KaeßKH  He ÄO ajKH a 6 b iT b  ra a u K o fl h ö a e c T a u ie f l,  
K aK o fl OHa H3roTO,BaHeTCH inocTaBiuHKOM ä äh  m pHKaenKH.

TaHHueBaH noBepxHOCTb CHHmaeT npoHHocTb CKaeHBaHHH. BHyT­
peHHHH noBepxHOCTb HaKaaAKH o6pa6aTbißaeTCH Ha cneunaabHOM 
maHtjjoBaabHOM noayaBTOMaTe bu cokoh  npoH3BOÄHTeabHOCTH.

noBepxHocTH, noAroTOBAeHUbie ä äh  HaiHeceHHH Kaen, ÄoajKHbi 
6biTb HHCTbiMH. OosTOMy Kaefl HaHOCHTCH na HaKaauKH b cneuH- 
aabHoö M30AHpoBaHHoö KOMHaTe, KyAa nocaeÄHHe nocTymaioT b 
cneuHaabHoft-Tape.

Kaefl HaHOCHTCH tohkhm caobm KaK Ha BHyTpeHHioio nonepx- 
HOCTb HaKaauKH, TaK h- hä H a p y *H y io  noBepxHOCTb oöo A a  k oäoä - 
kh. Bcero Ha OÄHy KoaoAKy pacxoAyeTCH 4 a Kaea (Ha Becb aBTO- 
MoÖHÄb 32 a ) .

n p e jK Ä e  neM coöpaTb  KoaoAKy c  HaKaauKofl. HaHeceHHbifl Kaefl 
Ä0ÄJK6H inpoflTH n p ou ecc noacyu iKH  b cneuHaabHofl ycTaHOBKe c 
KOHBeflepHOH aarpyaK ofl' Hcm>iTaHHHMH 'y.CTaHpBaeHo, h to  BpeMH 
tiöacyuiKH ä o ä j k h o  6uTb He MeHee 30 mhh, ;
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E lo c jie  'n o flcy iU K H  H a m n a w a  c o C m p aeT cn  c  k o a o a k o h  b  c n e u n -  
aJibHOM n p H o n o co ß jieH H H . H e o ß x o A H M o e  ycH Jine npH JKH M a H a -
K .iaaK H  k  nOBepXHOCTH o ß o A a  c o 3 ja e T C H  c n e u H a jitH b iM  k a k w o m  h

ä o a jk h o  ßb iT b  b  n p e j ie j ia x  5 —  

8 Ka/cM2.
iF Ip o u ecc  CKjieHBaH'HH o c y -  

m ecT B .raeTC H  b  c n e u H a jib H o il  
m axT H O H  n en n  c  u en H o ft k o h -  

B eftepH oft 3 a rp y 3 K o ft . B H y T p ii  
n en n  n p e ^ y c M O T p e H b i b o h h  

H a r p e ß a  h  ocTbiBaH H H . I~ Io ä h -  
M a a c b  n o  K O H Beftepy  B B ep x ,  
npn cn ocoöJ ieH H H  c  KO AO AK a- 
mh n on a/ ia iO T  b  3 0 H y  H a n -  
ß o jib in e ft  T e M n e p a T y p b i 190 ±  
±1 0 °. n p n  9T 0Ü  T e M n e p a T y p e  

c o ß p a H H a n  KO AO AK a AOAJKHa n a x o A H T b c n  45 m hh., n o c jie  n e ro  OHa  

n o n a A a e T  b  30 H y  o x jia jK A e n H H  u  AOJiJKHa b h h t h  k  M ecT y  B b irp y 3 -  
k h  c T e M n e p a T y p o ft  + 50°.

O ep eA  30H0H Han6ojibineH TeMnepaTypbi npnonocoöjieH H n c ko- 
noAKaM « iipoxoAHT 30Hy noAorpeBa. CKAenBaHne npaKTnnecKH 
npOHCXOÄHT B TOT MOM6HT, K0TA3 KOAOA'KH AOnaAaiOT B 30Hy 1 9 0 ±  
± 1 0 °  c  nporpeTbiM a o  b toh  TeM nepaTypbi npncnocaßneHneM .

O oCJie OCTblBaHHH KOAOAKa UWHiJiyeTCH B OKOHnaTejlbHblH pa3- 
M ep ma cneunaAbH O M  injiHiJioBaJibHOM c ra H K e  c ß ap aß aH H b iM  n p n - 
onocoßn eH H eM , BbinoAHeHHHM mo cxeiM e « jjp e3 ep H oro  CTaHKa.

C K neeH H aH  K o n o A K a  n p o x o A H T  cA B A yrom n e n cnb iTaH na:

1. BbiißoponHbin ROiHTponb Ha nonepenHHH cabh t HaKAaAKH o th o - 

CHTenbHo oöoA a  k oaoäkh ; 5 k o a o ä o k  o t  CMeHHoro B b inycK a . y c n -  

nne CABwra npn btom  a oa jk h o  ßbiTb n e  MeHee 2500 na. 3 t o  ncnbi- 

TaHne npoxoAH T b AaßopaTopHH..

2. 100%-Hbift KOHTpoAb Ha nonepennbiH cabw t HaKAaAKH oth och - 
TenbHO oÖOAa k o a oä k h  ocym ecTBAHeTcn Ha oneuHaAbHOM koh t- 
pOAbHOM CTSHAe, y  CT 3 H O B A e H.H 0*M HönOCpeACTBeHHO B nOTOWHOH 
AHHHH. ycHAHe ÄAH 100%-HOTO KOHTpOAH COOTBeTCTByeT 800—  
900 Ka.

P hc. 3.

AßTOMaTHHecKHH CTaHOK iiiTaMnoBKH cyxapn  KjianaHa

K). A. HEJIbllUEB, K. H. «EOMHHEB
MOCKOBCKHH aBT03aB0fl HMßHM JlMXaMeBa

CyXAPb K jia n aH a  —  o/m a H3 M a ccoß b ix  A e T a jie S  aBTOMOÖHJin: 
Ha o ä h h  aBTOMoÖHJib T p eöyeT C H  24 c y x a p n  K jian aH a . PaHbine 

3 T y  .aeTaJlb H3rOTOBJIHJIH MeTO^OM XOJTOÄHOH IHTa'MnOBKH Ha n p e c c e  
npOH3BOAHTejibHOCTbio 60 A e T a jie f i  b M H H yry.

B n pou ecce SKOriJiyaTauHH BbiHBHJiHCb cymecTBeHHbie H e^ocTaTK « 
uixaM na: HH3Kan npon3BO,HHTejibHOCTb, cjiojKHOCTb 3aMeHbi nyaH- 
COHOB H MaTpmi.

MaTHqecKoro TopM03a, ocHOBHoro Bajia, HMeiomero pHA KyjianKOB 
h KonnpOB, KOMiieHcaTopa, npaBHJibHO-noAaioiuero ycTpoftcTBa. Ha 
pnc. 1 noKa3aHa JCHHeMaTHnecKaa cxeM a CTaHKa.

OneuHajibHbiH npo4)HJib, H3 KOToporo HiTaMnyeTCH AeTajib, nepeA  
LUTaMnoBKOH TpeöyeTCH npaBHTb no iu iock octh  & xopuaM . h 
SToro b CTaHKe HMeeTCH npaBHJibHO-inoAaiomee ycTpoficTBo, c o c to h - 
m n e  H3 K a cce T  c  p o jih k 3 m h .

P hc . 1. Cxewa CTaHKa a a h  IiiTaMnoBKH cyxapn KAanana:
/ —  B 0 3 Ä yu iH O -co jieH O H Ä H b ift  K J ian a H ; 2 —  npH B O ^ o t  3 J ieK Tpon B H raTe ji>T ; 
3 — npHBOfl npaBÄjibßö-noÄaiomero ycTpottcTBa; 4 — üphboä ycTpoücTBa 
äah yÄajieHHH h3äcahh H3 30Hbi pa6oqwx nacTefi:; 5 — npHBOÄ paßonHx 

n a c T e f t ;  6  — npHBOÄ BaAKOBofi noaaHH.

Ä a h  3aMeHbi BbiineAiuHX H3 c tp o h  paßonHx nacTeft uiTaMna (n y - 
aHCOHbi, MaTpHixa, onpaBKa) e ro  npnxoAHAoeb CHHMaTb c npecca.

C yneTOM B cex  h c a o c t b t h o b  uiTaMna 6 h a  cnpoeKTnpoBaH, H3ro- 
TOBAeH n b H acTonm ee BpeMH paßoTaeT b b to m aTimecKHn c t s h o k  
npoH3BOAHTeAbHOCTbio 120 AeTaAeft b MHHyTy.

C TaH O K COCTOHT H3 CAeÄyHDmHX OCHOBHblX y3AOB: CBapHOH' CT3- 
HHHhi, npHBOAa, B03Ayu iH 0H  M yijiTbi cuenAeHHH, A e m o n n o r o  nHeB-

u iTaM na.
H 3  POAHKOB OCHOBHOH nOAaHH npO(})HAb nOCTynaeT B UITaMH 

(p n c . 2 ).  nyaH CO H  1 0 T p e3 a eT  3aroTO B K y h H 3 rn 6 aeT  e e  BO K pyr 
onpaBKH 2. riyaHCOH 3 nexaHHT Topnbi cpe3a AeTaAH a o  HyacHoro 
paaMepa h cßpacbiBaeT OTUiTaMnoBaHHyio AeTaAb, ecAH oH ä ocTaeT- 
ch Ha onpaBKe 2.

JXjih yAaAeHHH AeTaAH H3 nyaHCOHa h npanyAHTeAbHoro BbiTaA- 
KHB3HHH B OTBepCTHe BbinaAa C A y*H T  BblTaAKHBaTeAb.

Ä a h  3aMeHbi BbimeAuiHx H3 crp on  nyaHCOHOB AOCTaTOHHO o t- 
KpbiTb Bepxm oio Kpun iKy K o x y x a  h OTBepnyTb b h h th , Kpennmne 
nyaHCOHbi.

S A eK T p n n ecK a H  cxeM a CTaHKa no3BOAHeT o cym ecT B A H T b  CAeAyio- 
niHe peiKHMbi paSoTbi: to a h o k  (a a h  naAaA K n ), hhka (noAyneHHe 
OAHOÖ AeTaAH ), aBTOMaTHHCCKHH pe>KHM.
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4>pHKu;HOHHbie M eiajijioK epaM H H ecK H e ACTajiH b  aBTOMaTHHecKHx 

r H A p o n e p e A a n a x  a B T O M o ß H J i e ö  T A 3

B. H. EJIArHH, B. c. nocnE jiO B
(   -

ropbKOBCKHM aBT03aB0fl

D  n P O U E 'C C E  C 0 3Ä a«H H  H AOBOJKH KOHCTpyKUHH, OTpaÖOTKH 
Tex,HOJIOrHH H OCBOeHHH !npOH3BOACTBa aBTOMaTHHeCKHX 

K o p o ö o K  n e p e j ia n  n e p e a  3 a B oa oM  bo3hhk p n a  TexH H necK H x m po- 
ÖJieM, OJHOH H3 iKOT’OpblX ÖblJIH nOJÖOp H yCOBepiIIGHCTBOBaHHe 
tjipHWIlHOHIHblX M aTep.HajlOB T0p.MO30B H CuenjieHHH TTJiaHeTapHGH 
KopoÖKH j j ih  p a ö oT b i b iMac.iH.HOH c p e n e .

T p y jH O C T H  C033aHHH 4>PHK1l HOHHbIX SJieMeHTOB" COCTOHJ1H He 
T'OJibKo b n o A Ö o p e  M aTep na jiO B , KO Topbie ä o j i jk h m  o f i j i a ja T b  Bbico- 
KHM K03CjD(tJjHUHeHT0M TpeHHH B MaCJie, H3HOCOCTOHKOCTbIO, HeOÖXO- 
JHMOH MexaHHHeCKOH npOHHOCTblO H SJiaCTHHHOCTbK). T p e ö o ß a j io e b  
TaK>Ke oöeon eH H Tb H aaejM H oe coeji-HHeHHe (JjpHKUHOHHoro p a ß o n e r o  
CJIOH CO CTajibHOH OCHOBOH ÖHMeTajIJIHneGKOTO H3,HejIHH. 3 t o  o c o -  
ÖeHHO Ba>K.HO JJIH T0pM 03HbIX JieHT, y  K'OTOpblX HeOÖXOÄH'MO c o x p a -  
HHTb b  n p o u e c c e  S K cn jiyaT a iiH H  y n p y rH e  n pyjK H H H m ne CBOHCTBa, 
n03B03H10m He HeTKO BblKJIIOHaTb T0pM 03.

OKOHHaTejibHan OTpaöorKa h oueHKa peu en iypb i MaTepnajia, a 
T a K * e  TexHOJiorHH H3,roTOBJieH,HH aeTa jieft npoBOAHJiHCb n o  pe3yjib- 
TaTaM aopo>KHbix HcnbiTaHHH h onbiTHoft »KcnjiyaTanHH aBTOMo- 
ßHJiefl. B HTore npoBejeHHOH paöoTbi k o h c t p y k t h b h o  y jiynu ie iib i 
yC.TOBHH CM33KH HHCKOB CuenjieHHH 3a CneT BBejeHHH ÄOnOJIHH- 
TejIbHblX CM330HHbIX KaHajIOB, HOBbllUeHa TaKJKe HeTKOCTb pa6oTbl 
K.ianaHOB, hto  3.HanHTejibHo noBbicnjio paöoToenoeoöH oeTb <j>pj*K- 
HHOiHHbix neTajieft b aBTOMaTHnecKoft KopoÖKe.

AßTOMaTHHecKHe nepeaan n  aBTOMoÖHJiefi ropbKOBCKoro aBT03a- 
B o ja  BbmoHHeHbi no o äh o h  npHHunnHajibHOH cxeM e (pnc. I )  h o t -

jinnaiOTCH M enuiy coöo ft 
JIHIHb HeKOTOpbIMH KOHCT- 
pyKTHBHblMH SJieMeHTaMH, 
HMen npn sto m  pa3JiHHHbie 
3»cnjiyaTau'H0HHbie noxa- 
3aTejiH. B  nnaneTapHOH 
Kopoßne nepejian  npejiy- 
CMOTpeHbl ÄBa MHOTOä HC- 
k o b h x  cuenneHHH h Äßa 
jieHTOHHbix TopM03a. C uen- 
JieHHH c jiym aT  äJih coejiH - 
HeHHH COOTBeTCTByromHX 
u iecrepeH  njiaHeTapHoro 
pHJ,a C TypÖHHHblM Ba.TOM 
TH,apoTpaHC(f)opMaTopa, a 
TopM03a —  JJIH OCTaHOBa 
sjieMeHTOB nnaHeTapHoro 
pn.ua, BocnpHHHMan peax- 
THBHbie MOMeHTbi Ha nepe- 
nanax.
. M e T o j H K a  H c n w -  

t  a h h h h p e 3 y j i b T a -  
T bl O T 6  0 p a 4> p H K H H- 
o h «  bi x  m a t  e p h a ji o  b. 
P a ö o T a  n o  n o n ö o p y  M aTe- 
p n a jioB  H aKJia jO K , HMeio- 
m n x  3 a ja H H b iii kosiJhJihhh- 
eHT TpeHHH b M ac jie , n p o- 
B o a n jia c b  Ha cneuHajibHOM  
jia öop a T op H O M  CTeHne. H a 
3T0M C T eH je  MOJKHO HCnbl- 
TbiBaTb b M a c jie  pa3Jinn- 
Hbie cfipHKIIHOHHbie M aTe- 
pn a jib i, KO Topbie BbinoJiHH- 
IOTCH B (jlOpM e CerMeHTHblX 
H aK J ia joK , HaKJieHBaeMbix 

h jih  H a n exa eM b ix  Ha CTajibHOH jh c k ,  npH BO jH M biii bo  Bpa- 
m eH H e o t  m n H H je jia . JX h ck  c o6pa3u aM H  3 a * a T  M ew ia y  
JByM H  CTajIbHbIMH JIHCK3MH. BoKO Bbie CTeHKH M3CJIHH0H BaH- 
Hbi C H a p y *H  HMeiOT cn eu H a jib H y io  p y ß a u iK y , K O Topan  o6 ecn en n - 
B aeT oxn a > K jeH H e  BaHHbi npoTOHHoft M arHCTpaJibHofl B o jo i i ,  6 jih -  
r o j a p a  n eM y n o jje p jK H B a e T C H  orpaH H neH H e T eM n ep aT yp b i M acjia . 
J laBJieH H e Ha p a ö o n y io  noBepx.HOCTb H cnb iTyeM bix  o6 p a 3 u oB  o cy - 
iHecTBnneTCH c  m oM om b io  nocTO H H H oro T a p H p oB aH H oro  rp y a a , j e i i -  
C T B y io m e ro  Ha T p y m y io c H  n a p y  wepe3 pbm ajKH biii M exaHH3M , a 
B03HiiKaioH iHH 'M e x c iy  HHCKaMH MOMeHT CHJibi TpeHHH .n epejaeT C H  
c n oM o m b io  C T a jib H oro  T p o c a  Ha no^BemeHiHbiH Ha e r o  KOHue sk b h - 
BajieHTHbiH rp y 3 , p e ry jiH p y e M a a  BeJiHHHHa K O T o p o ro  h x a p a «T e p ii-  
3 y e i CHjiy TpeHHH,

06pa3itbi Ha AHCKe n e p e j HonbiTaHHeM npomjini|)OBbiBaioT h na 
h hx  HaHOCHTCH no OKpyiKHOCTH cnnpajibHbie Ka.HaBKH, pa3Mep il 
paono.iojKeHHe KOTopbix CTporo perjiaMeHTHpyeTca; aaTeM ähck 
TmaTejibHO npoMbiBaeTca jijih ynaJieHHH uuiH(})OBomHOH nbinn h 
CTpyiKKH.

HcnbiTaHHe npoBOTHTCH n o  c jieay iom eH  M eTojHKe:
1) TpeHHe o6pa3UOB npOHCXOJHT no CTajlbHblM AHCKaM

(cTajib 20);
2 ) ynejibHoe naBJieHHe p  .Ha o6pa3Ubi (c  yneTOM noBepxHocTn 

KanaBOK) cocTa'BJiaeT 10— 12 kz/ cm2;
3) iM acjio  TypÖHHHoe JI 6e3 n p n ca^O K  h jih  B H H H  HI1-1*;
4) nepea HcnbiTaHHeM tjipHKHHOHHbie a h c k h  npHpaöaTbiBaioTCH b 

TeneHHe 15— 20 mhh.;
5) K034)(j)Hu.HeHT TpeHHH .H3MepneTCH b TeHeHHe 20 mh,h. nepe3 

K a * a b ie  2 m hh.; j j i h  onpeTejieH M H  cpea 'H e ii apHfJjM eTHnecKoii 6e- 
pyTCH n oc jieÄ H H e neBHTb H3MepeHHÜ;

6) TeMnepaTypa HcnbiTaHHH He npeBbiuiaeT 130°;
7) cpej.HHH OKopocTb BpameHHH oOpaauoB 7— 7,5 M jce K .
B Ta6ji. 1 npHBeaeHbi THnnnHbie pesyjibTaTbi HcnbiTaHHH Ha k o - 

3({>(})HH«eHT TpeHHH ,b  Macjie B H H H  Hn-1 pa3Ji«HHbix MaTepHajioB, 
nOJÖHpaBUIiHXCH B KaneCT.Be ^p,HKH'HOHHbIX HaKJiajOK flJIH T0pMO3-
■Hbix jieHT «  ähcko'B cuenjieHHH aBTOMaTHHecKHx KopoßoK rA3.

T i f i i H U a  1

KOB(J)4)HnHeHT TpeHHH

MaTepnaJi cjjpHKUHOHHMX HaKJiaaoK
HaMa.ibiiuii CpeuHHft KOHeMHblft

BpOH3a ÄJIH aBTOM06HJIfl .BblOHK"
(1951 r . ) ................................................ 0,076 0,068 0,061

MeTajuiOKepaMHKa BbicoKOTeMnepa- 
TypHOro cneKaHH» no peuenTy:

0,084 0,061 0,042.C tyaeöeK K ep “ — 1953 . . . •
H M C C ..................................... 0,064 0,072 0,080
3HJ1 — CTaHOMHblft................... 0,070 0,065 0,059
B H A M ......................................... - — 0,038
53-B H C P .................................. — 0,080 —

«PpHBaHHT................................................ 0,036 0,053 0.062
PeTHHaKC 4>K-16JI............................... 0,064 0,046 0,027
AcßOKayHyKOBafl KOMno3HUHH . . . . 0,060 0,053 0,046
MeTaajionjiacTMaccoBbie KOMno3HUHH 

Hn3KOTeMnepaTypHOro cnenaHHa; 
rpynna M Il-rA 3 . pa3JinnHbix

0,080 -0 ,0 90 0,095—0,127 0,100-0,110BapnaHTOB cocTaBa ...............
M ü - ll  +  peanHa 8190 (r A 3 )  . 0,070 0,068 0,046
,4>opa* — 1953 .......................... 0,043 0,062 0,080

H3 TaÖJI. 1 CJieayeT, HTO y  6p0H30BbIX o6pa3,U.OB KOS<J>4)HU,HeHT 
TpeHHH b  M a c jie  0 ,0 6 — 0 ,0 7 ; b  KOH,u.e HcnbiTaHHH o h  HecKOJibKo no- 
HHJKaeTCH. H eyCTO H IHBblM  B 3TOM OTHOHieHHH OKa3ajICH H o6 m e- 
H3BeCTHbIH M aT ep H a jI peTHHaKC. CpaBlHHTejlbHO CTa'ÖHJIbHbl'MH OKa- 
3bI.BaiOTCH o6pa3U bI H3 MeTaJIJIOKepaMIHKH Ha MeÄH'OH 'OCHOBe, HO 
3IianeH H e «03(})'(j)HU.HeHTa TpeHHH |X CpaBHHTejIbHO HeBbICOKO 
(a o  0 ,0 8 ).  A o ö o n jia c T M a c c o B a fl ,KOMno3HUHH (ppHBaHHT x a p a K T ep n - 
3yeTCH 3HanHTeJibiibiM HOBbimeHHeM K o s ^ H H H e H T a  b KOHue Hcnbi­
TaHHH, h o  He jo c T H r a e T  n o K a 3 a T e jie ii ,  noJiyneH H bix aJiH M eTa.njio- 
KepaM HKH. H e  n o jiyn eH b i m eJ iaeM bie  p e3 y jib T aT b i h ä Jih C T aH aapT- 
h o h  a cß oK a yn yK O B o ii CMecH, a T a io n e  äJih  MeTajiJioKepaM HKH 
r A 3 - M n - l l  c aO'öaBKaMH M acjiocTO H 'K ofl pe3,HHbi, KO Topbie npn Hc­
nbiTaHHH Ha 3TOM c T e H je  n oK a 3 a jiH  3H anH TejibH oe O H H *eH H e (JipHK- 

IIHOHIHbl.X KaneCTB B KOHIie HCnblTaHHH.
PesK o  Bbiae.THioTCH b BbiroaH yio CTopoHy no KoscfxfiHHHeHTy 

TpeHHH iMeTajiJionJiacTMaccoBbie MaTepnajibi h m h o pth o to  h oTene- 
CTBeHHOTO npOH3BOaCTBa —  K03(j>cj)H,HHe,HT TpeHHH npH HCnblTaiHHH 
iioBbimaeTCH, a 3aTeM ocTaeTCH Ha cpaBHHTejibHO b h c o k o m  ypou- 
He ot  0,08 a o  0,120. Han6ojiee BbicoKHü K03()MjMm«eHT TpeHna no- 
jiyneH aan  M aTepnajia  MH-8-FA3. np H  HcnbiTaHHH B ryp6HH«OM 
M acae K03([)(J)HHHeHT aocTH raa  cpeaHHx 3iHaneHHH 0,155.

M e T a a a o n a a c T M a c c o B b ie  KOMno3HHHH TophK O B C K oro  aB T 0 3 aß oaa  
rrp eacT aB an ioT  c o ö o i i  onenen-Hyio npn hhbkoh  T e M n e p a T y p e  h n o a ii-  

M epH30BaHHyiO CMeCb nopouiKO B.

*  n p H  H cnb iTaH H H  B 3TOM M aCJie n o  CpaBHeHHHD C HCnblTaHHJIMH B T yn -  
6 h h h o m  M a c a e  n o K a 3 a T e j ib  K 0 3 4 )(tH i;H e H T a  T p eH H a  cH H >Ka^csi Ha 20—22% 
H 3 T0  yHHTblBaJIOCb n pH  O U eH Ke pe3yJIbT‘aTOB' H 3M epeH H H  K034><|>HAHeHTa 

TpeHHa.

P hc . 1. CxeM a yn'paBJieBHH .KOpoÖKH 
-nepe^aq:

1 —  n e p B o e  c u e n jr e H H e  (n e p B o ft ,  B T o p o ft 
h T p e T b e f l  n e p e n a n ) ;  2 —  B T o p o e  cuen- 
.TeH H e (T p e T b e f t  n e p e ^ a H H  h  3 a j iH e r o  
x o a a ) :  3 —  n e p e jiH H ft  TO pM 03  (B T O p o ä
n e p e n a ^ iH ):  4 —  M y^ tT a  C B o ö o j jH o r o  x o ^ a  
(n e p B O fi n e p e n a ^ H ) ;  5 —  3 a ^ H H fi T o p M o a  
( 3 a n n e r o  x o ^ a  h  n e p B o ii  n e p e A a ^ H  n p n  
TopM O>KeHHH A B H ra T e j ie M ) ;  6 —  n j ia n e -  
T a p H b ift  p y ia ;  7 — B e^ o M b iii B a ^ ; 8 — u h - 
.THHflp BKJIKJHeHHH 3 a f lH e rO  TO p M 0 3 a ; 
9 — K a n a ^ b i n o j,B O Ä a  p a ö o ^ e r o
^aB JieH H H  b  TO p M oab i h  cu en jieH H H ; 
JO —  uH JiH H upbi BKJuoneHHH n e p e A H e r o  

T 0 p M 0 3 a ; 11 — B ejiy iU H Ö  Ba.i.
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npH  n on öop e  M aTepnajia  no KosijHjiHHHeHTy TpeHHH npoBOÄH- 
JIHCb .HCCJieAOBaHHfl, KOTOpbie 'nOK33ajIH, HTO Ha KOS(|>(})H'HHeHT T p e­
HHH cym ecTBenHo b jih h io t  cjieHyioiHHe «{laKTopu: coj.epjKaHHe
nyjibBepöaKejiHTa b cocTaBe M aTepnajia  (pnc. 2 ) ,  BejiHMHHbi aepen 
acöecTOBOiro KO'MnoHeiiTa (pnc. 3 ) ;  nopHCTocTb MaTepnajia MeTaji- 
jioKepa.MHKH (pn c. 3 ) ;  conepHOHHe H iejiesH oro nopou iKa; TeM nepa­
Typa TepMOOiÖpaiÖOTKH. •(

B pe3yjibTaTe yneTa >h noHÖopa BbimenepeMHCJieHHbix 4>aKTopoa 
6 h j i  nojoßpaH  cneneHHbift h h  o j ih Meph 3oba h h bi h npn TewnepaType 
300° M aTepna ji ‘M H -8  inopHCTocrbio 30— 35% , co A ep *am H H  8% 
.nyjibBepöaKejiHTa. iKostjKjiHHHeHT TpeHHH s t o t p  'MaTepnajia 0,155 b 

t v p 6 h h h o m  Macjie h 0,120 b Macjie B H H H  H n-1.
OToßpaHiHbie, KaK yÄOBJieTBopHTejibHbie n o  pe3yjibTaTaM Hcnu- 

TaHHH Ha jiaöopaTopn oM  CTeHae, MaTepnaJibi otjiop'MjiHJi.HCb 3aTeM

Codepmnue nt/ßtdepöanenma

PHC. 2. PpacjlHK 33BHCHM0CTH KOBtfxJlHUHeHTa TpeHHH o t  co- 
^aepjKaHHH nyjibB ep6axejiH Ta  b uiHXTe (JipHKUHOHHoro 

cocTaßa.

b BH^e TopM03Hbix jicht h äh c k o b  cuenjieHHH, KOTOpbie noÄ'Bepra- 
«THCb .HaJibHeitaiHM nenbit ahhhm  Ha apyroM  CneHHajlbHQM c tc h j,e 
HHepuHOHHOro THna.

H a  pnc. 4 npH BejeH a cxeM a H«ep.u,HOHHoro CTeH ja. OcoöeHHO 
yaoiÖHO «cnbiTbiBaTb Ha stom  CTeH^e TopM03Hbie JieHTbi: m ojkho
npOBepHTb He TOJIbKO BejIHHHHy H CTaÖHJIbHOCTb TÖPM03HOT0 MO­
MeHTa, HO H Ha^OKHOCTb COeAHHCHHH ^pHKUHOIHHOTO CJIOH CO 
CTanbHofi ochoboh . G tc h ä  HMeeT CMeHHbie pa6oMHe öapaßanw  h hc- 
ribiTyeMbie JieHTbi n e p e jH e ro  TopMoaa.

Ph c. 3. Tpa<j)HK 3 3 bhchm octh KoscjHjjHUHeHTa 
TpeHHH o t  yn jioTH eH H H  M a T e p n a jia  M eT a ju io x e -  
paMHKH npn  npeccoBaH H H  h o t  c o p th o c th  ac- 
S ecT O B oro  KO M noH enTa (H cnbiTaH H e b Typ6H .ii- 

HOM M a c jie ) :

/ — Mn-8, coaep *am H fl ac6onbuib; 2 —  MT1-8, co- 
Äep>KamHft acöoBOjioKHo.

C Ten a  COCTOHT H3 SJieKTipOÄBHraTeJIH MOlHHO'CTblO 7,5 KST, K0- 
TopbiH npHBOÄHT nepe3 peMeHiHyio n epeaan y  bo BpameHHe M axo- 
b h k , aenaiomHH 400 0‘6/mhh. H a  BaJiy MaxoBHKa ycTaHOBJieH cMen- 
Hbift 6apa6aH , no KOTopowy paöoTaeT  wcnbiTyeMaH TopMOSHan 
jieHTa, nepHOÄHHecKH saTnrHBaiomaHCH o t  nepeMemeHHH rnapaBJiH- 
necKoro nHJiHHapa. B m ccto  TopM03Hoil jichtbi h 6apa6aH a Ha

cTeHa mo>kho ycTaHaBJMBaTb h MHoroHHCKOBoe cnenjieHHe c 
ne.nbio HcnbiTaHHH naK/iaaoK h ähckob  b cöope.

TopM03HaH JieHTa c  pa6owHM hhjihhäPom  ycTaHaBjniBaeTca na 
peaKTHBHblH Bajl c npy>KHHHbIM aHIiaMOMeTpO'M, KOTOpblii CHaOjKCH 
caMonHCueM äjih  perncTpauHH TopM03Horo tMOMeiiTa ina 6yM a»;noH  
jieiiTe. X(jiH nHTa.HHH paöoH ero mHJiHHApa h CMa3KH JieHTbi npe.a- 
ycMOTpeHa HacocHan cTaHu,HH. TopM oa BKJiionaeTCH c noM om bio 
THApaB.nHqecKoro KJianaHa o t  sjieKTpoM arHHTnoro npHBOja. Cne- 
UHajibHbift HcnoJiHHTejibHbiii ,Mexa«H3M 3 a ja eT  qacTOTy hhk.tob h 
^JIHTejIblHOCTb TOpMOyKeHHH.

■C inOMOmblO KOHTpOJIbHblX .MaHOMeTpOB H TepMOMeTpoB ycTa- 
HaBHHBaiOTCH H npOBepHIOTCH ÄaflJieHHH JKHÄKOCTH B UHJIHHape 
(11 ,5— 12,0 n r/ cM 2) ,  Ha CMa3Ke (0 ,8— 1,0 k F/cm 2) ,  TeM nepaTypa 
HCHAKOCTH (100— ^110°) H Ha nOBepXHOCTH 4>PHKH,HOHHbIX HaXJI-l- 
j o k  (1 6 0 °). TaKHM o6pa30M, p e *H M  HcnbiTbiBaeMbix Ha CTeHae 
AeTajieii no ÄaBJieHHHM, Te.MnepaType h BpeMeHH TopMOJKeHHH hmm- 
rnpyeT  hx p a 6 o ry  b KopoOKe n epe jaH  n a  aBTOMo6HJie. 3aaaHHafl 
qacTOTa —  90 hhkjiob b nac npn Ä^HTeaibHOCTH TopMon<eHHH 3,0—  
3,4 ceK. —  oöeonenHBaeT ä o c th to h h o  ßbicTpoe no/iyneHHe pe3yjib- 
TaTOB HcnbiTaHHH. O ö m ee  hhcho TopMonceHHÖ (JiHKCHpyeTCH sjiex- 
TpOMarHHTHblM HMnyjIbCHbIM CqeTMHKOM, :nOH'KJIK>neHHbIM B sjiex-
TpHqecKyio uenb co«neHo,Hj.a nepeKJiioqaioiHero KnanaHa.

Phc. 4. C x e M a  CTeHna äjih  HcnbiTaHHH i^ph khhohhhx s jieM eH T oa  
aBTOMaTHHeCKOH KOpOÖKH C K op ocT e ft:

/ — npHBOÄHOft a^eKTpo^BHraTejib; 2 —  peMeHHaa nepe^a^a; 3 —  Maxo- 
bhk; 4 — 6 apa6 aH; 5 —  HcnbiTyeMan TopM03Haa JieHTa; 6 —  rHapaBJiH- 
qeCKHÖ UH^HHflp BKJlIOqeHHH TOpM03a; 7 — KaHa;i ÄaBJieHHH CM33KH;
8 —  npyjKHHHbift ÄHHaMOMeTp; 9 —  peayKitHOHHbiö KaanaH ÄaBJieHHH 
CMa3KH; 10 — caMoriHceit; 11 — TepMOMeTp kohtpo^h TeMnepaTypbi (JjpHK- 
UHOHHbix HaKJiajioK; 12 —  pe/iyKU,HOHHwft KaanaH paöoqero  flaB.ieHHH; 
13 — MaHOMeTp aaBJieHHfl CM33KH*, 14 —  KOHTpojibHbifl MaHOMeTp TeMne­
paTypbi MacJia; 15 — ajieKTpoMarHHTHbift cneTnHK; 16 — MaaoMeTp paöo- 
nero ^aojieHHn; 17 — MacJiflHbift Hacoc; 18 —  rHupaBJiHnecKHft BKjnoMaio- 
mnft KaanaH c BJieKTpOMarHHTHbiM npHBOAOM; 19 —  BJieKTpoABHraTeJib 
npHBOfla MacjiHHoro Hacoca; 20 —  HcnojiHHTejibHbift MexaHH3M MacTOTbi h 
AJiHTe^bHocTH BKJiiOHeHHH TOpM03a; 21 —  pe3epByap c Mac;ioM; 22 —  k- 

TpoHarpeBaTe^b.

JieHTbi HcnbiTbiBaJiHCb ho paapymeHHH hhh  ä o  3HaqHTenbHoro 
naneHHH t o p m o 3hoto MOMeHTa, (JiHKCHpyeMoro caMonncneM HHHa- 
MOMeTpa.

X apaKTep H 3«oca  «  pa3pymeHHH p a 6 oqero  4>p h k h h o h h o to  choh 
jieHT a.HajiorimeH nojiyqaeM OM y h npH ncnbiTaHHHx s t h x  neTaneft 
b Kopo6Kax npn HopMa^bHoft SKcnjiyaTauHH aBTOMo6HJiefl.

H a  CTeHAe npHMeHHJiocb cnetuna jibH oe M a c jio ,  n p eaH a3H aqeH H 0e 
HJiH aBTOM aTHnecKHX n e p e n a q  —  B H H H  H H -1  n o  B T Y  H n -7 8 -6 0 .

M a T e p n a n  jxntt cJipnKHHQHHbix H aK jian oK  TopM oaH b ix  neH T h o ji-  
>KeH 0 6 eC ne«H B aTb  « e  TOJIbKO BbICOKHH H CTaÖHJIbHblH T0pM03H0l1 
MO'MeHT, HO H ÖbiTb HOCT3TOHHO MexaHHHeCKH npOHHblM H S/iaCTH'-I' 
HbiM, nocKOJibKy b n p o u e c c e  S K cn nyaT au H H  JieHTa noH B epraeTCH  
nyjibCH pyio iH H M  Harpy.3KaM , cjkhm  an h jih  pacTHTHBan (J iphkhhoh- 
Hbifi c jio h . B  T a ö ji. 2 npH BeneH bi x a p aK T ep H b ie  p e3 y jib T a T b i « c n b i-  
T aHHH Ha HHepHIHOHHOiM CT eH ^e T0pM 03HbIX JieHT, H3rOTOBJieHHbIX C 
pa3JIHHHbIMH (JjpHKHHO'HHblMiH M3Tep.HajiaM'H. K p O M e OÖIHeTO KOJIH- 
HeCTBa HHKJIOB TOpMOIKeHHH iH TOpM03HOTO MOMeHTa, B TaÖJIHHG 
yKa3aHbi TaKm e cpenH ee KOjMiqecTBO h h k jio b , npHXOHHiHHxcH « a  
o ,th h  H3HouieHHbiii noHJie>KamHH 3aM eH e qyryH H b ifl 6 a p a 6 a H , mto 
xap aK T ep H 3 Q B a jio  e r o  H 3«ococTOHKOCTb npH p a ö o T e  c  HanHbiM 
cfip.HKHHOHHblM M aTepH ajlO M , & TaKJKe KOJIHMeCTBO HHK.TOB, npHXO- 
Hshhhxch  Ha O Ä « y  p e ry jiH p o B K y  to p m o s h o h  JieHTbi, m to x ap aK T ep H - 
a oB a jio  co.BOKyn.Hyio 'HaHOCocTOHKOCTb Tpym eH CH  n a p u .

H s  Tar6 ji. 2  c j ie A y e T , mto  H eyÄO BJieTBopH TejibH bie pe3 y jib T aT b i 
nojiyM enb i hjih ijiepoH O -n jieTeH KH , peTH.HaKca h M eTaJiJ ion jiacTM aC j 
COBOH .KOMno3HHHH, KOTOpaH B COCTaBe »M e j ia  ÄJIHHHOBOJIOKHHCTblä 
a c ö e c T  h cpaBAHTejibHO HH3Kyio nopH C TocTb. H eyn o B J ieT B o p H T e jib - 
Hbie pe3 y jib T aT b i noJiyMCHbi h äjih  acöoK ayM yK O B O fi CM ecn, u  jiH iub
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T a f i J i H i i a  2
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iicnbiTaHHfl 

na deHAC -

AcöOKayMyKOBafl CMecb:
575 575 575

BOAbUlOfi H3H0C
Ha JieHTe c ynopOM 

oöbiMHoro HcnoA- 
HeHHfl

38 30 AeHTbi CO CTOpOHbl
ynopa; HeyAOBAeT- 
BOpHTeAbHOe COCTO- 
AHHe paöoMero caoa

Ha ^eHTe c ynopoM,
4>pe3epoBaH'-’ biM 
nOA yr^OM 0°

9 730 4865 973 80 26 PacTpecKHBaHHe h 
OTCAaHBäHHe 4)pHK- 
UHOHHOH HBKAaAKH

PeTHHBKC <I>K-16/I 12 822 1136 480 80 16 MejiKHe TpemiiHbi; 
H3H0C CAOfl AO Me- 
TAAAa

<t>epOAO-nAeieHKa« ap- 
MHpOBaHHafl AaTyHHOH 
npOBOAOKOft

MeiaaAonAacTMaccoBbie
KOMÜ03HUHH THna
,M n - r A 3 - :

4 175 1138 418 30 16 Paöoqaa noßepx-
HOCTb 3an0AHp0Ba- 
Ha; H3HOC HeÖOAb- 
III oft

cOAepnomne a a h -
HOBOAOKHHCTblft
acöecT

11 750 3920 535 50 16 H3hoc no Bceuy 
caok); ceTKa mcakhx 
TpeiUHH

coAepjKamne ac6o>
HblAb

6 700 3350 950 46 22 H3hoc B03Ae yn o ­
pa; ceTKa MeAKHX 
TpeiUHH

6e30.10BflHHCTbie,
coAepHcamHe 14% 
xceaeaa

20 361 6800 930 70 20 JIonHyA CTaAbHOfl 
6aH ae>k; hshoc co 
CTOpoHbi ynopa ao 
MeTaAAa

KOHOTpyKTHBHoe HJMeHeHHe yn op a  neHTbi —  e r o  (J)pe3epoBKa noa  
yrnoM  0°, yMeHtuiHBiuaH H3rn6aiomHH MOMeHT ,Ha Könne co  c t o - 
poHbi yn op a , —  pe3KO noBHGH.ia c to h k o c tl  neTa/in. O a «a K 0  a a a  
a p y r a x  M aTepnanoB s t o  MepcmpHHTHe He a a jio  HcenaeMoro scjHjieK- 
Ta. X o p o m n e  peayjibTaTbi noJiyneHbi npn acnbiTaHHH T0pMO3Hbix 
jioht c ‘(JjpHKHHOHHbiM cnoeiM H3 M aTepnana MTI-1'1 noBbimeHHoft 
nopHCTOCTH h co u ep in a m ero  acöecTOByio nunb. CocToaH H e pa öo - 
neft noBepxHocTH aeHTbi h KneeBoro uiBa oK a3aaocb jiynmHM, neM 
n a  aeH Tax c acßoKaynyKOBOH OMecbio.

K p oM e To ro , c  u ejib io  npeaoTBpam eH na pacrpecKHBaHHH paöo- 
nero  cjioh (jipHKUHOHHoro M aTepnaaa b  npouecce paßoTbi HcnbiTbi- 
Baaca sapnaH T npnKJieftKH Han npHnenaHHa He ueabHoft t[>pHKun- 
ohhoh  neHTbi, a OTaeabHbiMH ceKunaMH. McnbiTaHHH noKa3aaH, 
hto  npoHHocTb KpenjieHHH (jjpHKUHOHHbix HaKaaaoK-ceKHHft Heao- 
CTaTonHa h HMean MecTo cnynaH oTpbma ceKunft, mpnKaeeHHbix «  
craabHOH aeHTe; cemiHH, npnKpenaeHHbie HaneKaHneM k  c ra a b - 
hoh  aeHTe, TaKHce n e  onpaB aaan  ojKHaaeM bix pe3yabTaT0B, tcm  
6oaee, hto  c  TexHonornnecKoft to h k h  3peHHa s t o t  BapnaHT 6ua 
oneHb HeBbirOÄHUM (ß oabu iaa  TpyaoeM KOCTb).

F loca e  CTeHaoBbix HcnbuaHHÖ M eTaaaoKepaMnnecKHe M aTepna- 
abi h pa3aHHHbie TexHOJiorHnecKHe BapnaHTbi HaroTOBaeHHH H3 hh x  
tjipHKHHOHHbix aeTaneft npoxouHJiH ÄaubHefliHHe HcnbiTaHHH na 
aBTOMOÖHaax.

Mtoöh ycKopHTb noayneHHe pe3yabTaTOB, 6bia np»HHT cnennaab- 
Hbift (j)opcHpoBaBHbift pejKiHM SKCnnyaTauHiH aBTOMaTHnecRHX Kopo- 
6ok b ycaoBHHx aopoacubix HcnuTaHHH aBTOMOÖHaeft: UHK/iHnecKHe 
paaroHbi aBTOMofinaa o t ckopocth 10— il5 km/hüc npn noaHOCTbio 
oTKpbiTOM apocceae ao ckopocth 110— 120 km/hüc c nocaeayiomHM 
TopMomeHHeM. IlpH 3tom Ha moaHyio Harpy3Ky paSoTaior KaK aen- 
Ta nepeuHeno TopMoaa, TaK h uhckh BToporo cuenaeHHH. B  pe3yab- 
Taae HcnbiTaHHÖ >6biaH hphhhth äjih TopM03Hbix aeHT MaTepnaabi 
M n -1 1 noBbmieHHOH saacTHHHocTH, a aaa hhckob —  MI4-8, otjih- 
HaKHUHHCH HOBbllHeHHblM KOStjjlJ'HUHeHTOM TpeHHH.

C o c i a B ,  T e x H o a o i r H H  H 3 r o T O B a e H  hh h c b o ü - 
c t  b a i M e T a a a o n a a c T M a c c o B b i x  c{) p h k u h o h h bi x 
h 3 ä  e  ji h h. B  Hcxoanyio iHHXTy aaa (}jphkuhohhlix CMeceft M FI-8 
h M fl-H  BxoaHT nopounKoo6pa3Hbie MaTepnajibi, yKaaaBHbie b 
Ta6a. 3.

B c e  BxoaHiHHe b rnnxTy nopotuKH noaae>KaT npoceBy: acöecTo- 
Bbift nopou ioK  —  nepe3 chto  N° 045 >(40 Mern), ocTaabHbie —  ne- 
pe3 chto  Ns 018 (80 M ein).

T a ß J i n u a  3

COCTaB B BeCOBblX npoueHTax

Tun
IlyAb-
Bepßa-
KeAHT

MaTepnaAa
M eAb >KeAe30 O aobo CBHHen

Acßo-
nbi.ib rpa^iHT

M H -8 60 4 10 5 9 8 4
M n -n 57 4 10 5 9 11 4

TexHoaorHHecKHH npouecc HaroTOBjieHHH (jipHKUHOHHbix acTaaeii 
COCTOHT H3 CaeayKHUHX OCHO'BHblX onep au H H .

4 . CM euiH BaH H e u ih x tu . /Jan n peaoT B pa iu eH H H  cerperau H H  h 
KOMKOBaHHH TaK H x HeM eTaaaH H ecKH X co cT aB an iom H X , K a «  ao6 ecr, 
rpatJiHT H n ya b B e p öa K e aH T , Bb iaepacH B aioT  o n p e a e a e H H b ifl n opn aoK  
BHeceHHH hx b CM ecb: cHana.ua OTaeabHbiM H nopuHHM H CMeuiHBaioT 
acöecTO B bin  nopou ioK  c o  CBHHuoBbiM, h to  n peu yn pe>K ,iiaeT  B3aHM- 
H oe  cu en aeH H e nacTH u  a oß ecT a . B TaKOM H<e .nocaeaoBaTeabH O M  
n o p a a K e  nopuHHMH bh och t rpai}>HT h  n yabB ep i6aK eaH T. J a n  b u - 
noaHeHKH o to h  on ep au H H  H a n ß o a e e  y a o f in o  n oa b a o B a T b ca  uiHeKo- 
BbiM OMecHTeae-M O T K p u T o ro  TH na, a ß e c n e n eH H o ro  ö op T oß b iM  Ben- 
THanuHOHHbiM otcocom  a a a  yaaaeH H H  Bpea 'Hbix n b iaeBH aH bix  n p o- 
ayKTOB.

OKOHHaTeabno CMeuiHBaioT uiHXTy b  kohhhcckom  CMecHTeae b 
TeneHHe n e ru p e x  nacoB.

2. n p eccoB an n e HaKaaaoK —  aHCKOB h Koaeu  —  npH yaeabHOM 
aaBaeHHH 1,0— il,5 t/c m 2.

3. TepMHHecKan oöpaßoTK a —  cnexaHHe h inoaHMepH3auHH 
cnpecooBaHHbix HaKaaaoK :np,H TeMinepaType 300° b TeneHHe 60 m h h . 
(aaiuHTHaa aTMOccJiepa —  a30TOBoaopoaHaH CMecb Z1A-1). O n ep a ­

uHH ocyiuecTBaHeTCH b oneuHaabHoft KoaoxoabHOH nenn; ancKH 
npnnyapHBaioTCH TaauKOM h yKaaabiBaioTCH CTonoii b cnerKa npH- 
h o t o m  co cto h h hh , a Koabua a a a  aeHT HaaenaioTCH Ha cneunaab- 
Hyio UHaiHHapHHecKyio onpaBKy.

4. noaroTOBKa conparaeMbix noBepxHOCTefl HaKaaaoiK h CTaab- 
■Hbix ochob k  CKaeHBaHHio —  aaHHCTKa a6pa3HBOM; CTaabHbie aen- 
Tbi-6aHaa>KH npu sto m  moaBepraioTCH apoßecTpyHHOH oßpaßoTKe 
b cneunaabiHOH xaMepe, hto , KpoMe HeoßxoaHMofl mepoxoBaTOCTH 
na BHyTpeHHeft UHaHHapHnecKofl noBepxHocTH CTaabHoro 6aHaa- 
>Ka, co3aaeT noao>KHTcabHbie iMexaHHuecKHe HanpHaceiiHH, oßy- 
caosuHBaiomHe ynpyrne CBoftcTBa totoboh  aeTaan.

P hc. 5. KounaeKT rOTOBbix (JipnKUHOHHbix aeTaaeft aBTOMaTH'ie- 
CKoii naaHeTapHofl «opoßKH nepeaaa aBTOMoßHaa «B oara».

5. HaHeceHne ku ch  B G 10-T  Ha npeaBapHTeabHO npoMbiTbie aue- 
to h o m  h npocyuieHHbie aeTaan, noaaeHcaiune CKaeHBaHHio. Kaefl 
HaHOCHTCH b aBa npHeMa c noacyiuKoft b TeneHHe 1,5 nac.

6. CoeaHHeHHe cnapnBaeM bix noBepxHOCTefl h TepM ooßpaßoTKa 
icaen npa TeM nepaType 160— <180° b TeneHHe a ß yx  n a cos  b  n p n * a -  
to m  coctohhhh  npH yaeabHOM aaBaeHHH 15— 20 K r/ cM 2, aan  nero 
Hcnoab3yioTCH cneuHaabHbie npHcnocoßaeuHH aaH ancKOB h aeHT.

7. MexaHHnecKaH oßpaöoTK a noBepxHOCTefl HaKaaaoK; uhckh  
oiöTanHBaioTCH c «a iK a o ft  CTopoiHbi a o  aaaa.HHoft ToauiHHbi h na 
hhx  HaHOCHTCH cnHpaab'Hbie «anaBKH ; TopM03Hbie aeHTbi pacTa- 
nHBaioTCH no BHyTpeHHeft noBepxHocTH, HaHOCHTCH KoabueBbie Ka-
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T a f i J i H K a  4

r iO K a 3 a T e^ b

T w n  M a tep H a ^ a

M n - 8 M n - n

K03(f)(J)HUHeHT TpeHHH (jlH H aM H qeCK H ft) B 
M ac jie :

TypÖHHHOM  ...................................................
B H H H  H I1 - 1 .....................................

O Ö b eM H a a  n o p H C T ocT b  b  % .................................
T ß ep Ä O C Tb  n o  E p H H e^ io  b k z \m m :2 . . . .  
B peM eH H O e c o n p o n iB n e H iie  b  K e j M M ? :

Ha p a 3 p M B ...................................................
H3Th 6  .................................................................

C Tp eJ ia  n p o rH ö a  ( L  =  50 m m )  b m m  . . . .  
K oa tp tpH u n eH T  .iH H eH H O ro p a c in n p e H i fl b

r p a a . " " 1 ......................................................................
Yae .TbH b iH  B ec  (K aH <ym H ftc fl) b  z /c m * . • .

*  C p e A H n e  SHaneHHH.

0,155
0,120
30

17—29

1 ,5 -1 ,8  
3,9* 
0,27*

1,27 . IO- 6  
3,4

0,127
0,110
35

15-19

1 ,2 -2 ,0  
4,3* 
0,35*

1,20 • IO- 6  
3,0

HaBKH, a aaTeM pa3pe3aioT crajibHoft ßaH aa ix  b 3aMXOBofi nacTH c 
UOMOlUblO ÄHCKO'BOH (j)pe3bl.

8. FIpuTH pKa roTO Bbix aeTaaeft Ha cn eu H a A M ib ix  ycT a H O B xax  b 
tMaCJIHHOH BaHHe.

ToTO B b ie (J>pHKUiHOHHbie M a T e p «a jib i j o j d k 'Hm  oTB en aTb  T p e ß o B a - 
IIHHM, npHBeaeHHblM  B T a 6 a . 4.

B npouecce npoH3BoacTBa x a jx a a n  aeTaab  npoBepneTcn Ha xa - 
necTBO npHxaeftxH (Jjphkuhohhhx H axaaaox  c noMombio yabTpa3B_v- 
kobotxj ae ijiexTocxon a  Y 3X I-7 , a a a a  TopM03Hbix aeHT, xpoM e Toro , 
npeaycMOTpeHa npoßepxa (n oa  irapaiHTHpoBaHHOft MexaHHHecxoft 
Harpy3Kofl 3 t ) npoHHOCTH npHxaeftxH (JjpnxuHOHHbix HaxaaAOK. 
TaKOH KOHTpoab .no3Boa,Ha npeAynpeAHTb noaoMxy aeTaaeft npn 
axcnayaiau H H  aBTOMoßHaefl c aBTOMaTHnecxHMH xopoöxaM H  nepe- 
aan.

B  H acToam ee BpeMa a.BTOMoßnan «H a ftx a »  c M eTaaaoxepaM Hxoft 
HH3KOTeMnepaTyp.Horo cnexaHMH THna M n  npornaH npoöeroBbie 
HcnbixaHHH CBbiuie 150 tm c . km  6e3 3aM6Hbi nan AonoauHTeabHofl 
perya »poB K H  tjip'HXUiHOMHbix y3aoiB.

Onbix ropbKiOBCKoro aBT03aBoaa no (JjpHXUHOHHbiM aeraanM  
ycneuiHo 3an m c tb o b an n e  xoabKO M ockodckhm  a®xo3aBOAOM m m . 
J lHxaaena, ra e  H cn oab3yeica  MeTaaaoKepa.MHKa M n - 8  a a a  cppHK- 
UiHOiHHbix a e ia a e fl  aBTOMoßHaa 3H JI-111 , ho  h M hhckhm  TpaxTop- 
HblM 3aBOA'OM B TIpOH3ß 0 ACTBe HOBblX TpaKTOpOB C rHApaBAlHHeCK'H- 
MH TpaiHCM’HCOHHMiH.

H a  pnc. 5 noxaaaiib i roTOBbie ijipHXUHOHHbie a eT aan  —  x op M 0 3 - 
Hbie aeHTbi h ah c k h  ouenaeHHH.

LÜTaMnOBKa nOKOBOK aBTOMOÖMJlbHblX KpeCTOBHH B pa31>eMHbIX MaTpHUaX

(B n o p a f lK e  o6 cy> K fleH n a )

IO. n. BOJ1HK, B. B. EOnuOB, A. M. CABHH
HHHTABTonpoM

P  H H > K E H H H  CTOHMOCTH H3rOTOBaeHHH H3aeaHH MO/KHO a o - 
ÖHTbca ToabKO nyTeM C03aaHHa TaK oro  xoM naexca, xo to - 

pblft n03B0aHT H3rOTOBHTb 3TH H3AeaHH C MHHHMaabHHM paCXO- 
äom  M exaaaa  npn HaHMeHbiueft TpyaoeMKOCTH x a x  b 3aroTOBH- 
TeabHbix u exa x , T a x  h b u e x a x ,  r a e  npoH3BoaHTCa n ocaeayrom aa  
M exaHHaecxaa oßpaß oTxa .

noKOBKH THna KpeCTOBHH LUTaMnyiOTCH C ÖOUbUIHM OTXOAOM Me- 
T a a a a  Ha 3ayceim,bi, n p n n e M  OTcyTCTByeT eaHHaa TexHoaoruH  H3- 
rOTOBAeHHH XpeCTOBHH.

H a n p H M ep , Ha M ocxob cxom  aB T 0 3 a B o ae  hmohh J ln x a a e B a  x p e -  
CTOBHHa x a p a a H H o ro  B a a a  aBTOMOÖHaa 3H J I-1 64  m T a M n y eT ca  Ha 
n ap oB 03ayu iH O M  m ou otc  0,75 t  « 3  3aroxoB X H  pa3M epoM  5 2 X  
X 8 7  m m  c  n o c a e a y x )m e ft  o ß p e a x o ft  3 a y c eH n a  Ha n p ecce .

T exH oaorH a  H3roTOBaeHHa npeaycM aTpnBaeT uiTaM noBxy xpe- 
CTOBHHbi b nexbipe n ep ex oaa : o c a a x a  3aroTOBxn b Topen , nepe- 
>k h m  b cneunaabHOM pynbe, pacnaiomHBaHHe nepeixaToft 3aro- 
t o b k h , oKOHaaTeabHan urraMnoBKa.

Bec o6pe3aeMoro oßaon cocraBuaeT 0,296 k z  npn Bece 3aro- 
to b k h  1,430 kz ,  t .  e. b o tx o a  H aeT  oxoao 21 %  aoporoft CTaan 
1 8 X rT .

K p ecT O B H H a  a H (J )4 )ep eH n H aaa  a B T O M O ö u a a  3HJI-164 u iT a M n y e T -  

ch H3 3 a ro x o B X H  p a 3 M e p o M  70X132 m m  h BecoM 3,96 k z ;  Bec  06- 
a o a  c o c T a B a a e T  1,42 k z ,  t . e. o x o a o  36%.

YpoßeH b c o ß p e M e H H o ro  pa3BH TH H  x y 3 H e a H o ro  npoii3BoacTBa no- 
3 B 0 a n e T  n e p e ß e c T H  in T a M n o B x y  a e T a a e f t  a a H H o ro  x n n a  c  M oaoT O B  

H a n p e c c a ,  n o a y a H B  n p n  stom  3 H a a H T e a b H y io  skohomhhd M e T a a a a  

h y M eH b in eH H e  T pyaoeM K O C T H  H a xy3H eH H b ix  o n e p a u n a x .

SxcnepiHMeHTbi, npoaeaaiHHbie b H  H  H  T A b t  o n p o m e , aoxa3aaH  
BO3M0>xHOCTb noayaeHiHH noxoB ox THna xpecToBHH « a  npeccax 
cnocoßoM  BbiaaBaHBaHMH b uiTaMnax c pasTjeMAbiMH MaTpHuaMH. 
H a  pnc. 1 npeacTaßaeHbi MoaeaH noxo® ox xpecxoB,HH, OTniTaMno- 
BaHHblX B OnblTHOM UITaMne C pa3®eM:HbIMiH MaTpiHUaMH 3a OAHH 
x o a  noa3yHa.

I l lT a M n o B x a  «  p a 3 x e M H b ix  M a T p a m a x  in o 3 B o aaeT  n o ay iaH T b  3a  

o a h h  x o a  n o A 3 y H a  n o x o B x y ,  ö a n a x y io  n o  (JiopM e h p a 3 M e p a M  x  r o -  

TOBOft a e T a a H ,  6 e3  3 a y c e H u a , c  M H H H M aabH tiM H  n p n n y c x a M H  Ha  

M e x a H H a e c x y x ) o ß p a ö o T x y .
C ym ecTByioT  a s e  B03MOJKHbie cxeMbi uiTaMnoBXH xpecroBHHbi b 

uiTaM nax c  pa3T>eMHbiMH MaTpnuaMH (pnc. 2 ): c BepTHxaabHbiM 
H r0pH3OHTaabHbIM pa3T>eMOM M3TpHU.

n p H  BepTHxaabHOM pa3®eMe MaTpnu (pn c. 2,a) noaBHHiHasi M a -  
Tpnua 1 n HenoABHiKHaH MaTpnna 2  oßpa3yioT 3axpbiTbift xoHTeft- 
Hep, b xoxopbift ycTaHaßaHBaeTCH HarpeTan 3aroTOBxa. n p n  x o a e  
non3yHa bhh3 nyaHCOH 3  BbiaaBAHBaeT M eTaaa b noaocxH  OTpocT-

xob. n PH oöpaTHOM x o a e  noa3yHa noaBH *H asi MaTpHiia oxxoaHT 
BaeBo; OTinTaMnoBaHHaa n oxoßxa  6oxoBbiMH ToaxaTeaHM H 4 cöpa - 
cbiBaexca b o x h o  naHTH 5 (pnc. 2 ).

n p n  ropH30HTaabH0M pa3i>eMe (pnc. 2, 6 ) hhjkhhh MaTpnua 
2  nenoaBHHCHO CBnaaHa c naHToft 5 . BepxHHH noaßHiKHaH MaTpH- 
u,a 1 OTxoanx BBepx n ocae  oxoHnaHHH npouecca  niTaMnoBXH. O t -  
uiTaMnöBaHHaH n oxoßxa  yaaaaeTCH H3 pyubH BbiTaaxHBaieaeM  4 .

O aH axo , HecMOTpn Ha Heoc- 
nopHMbie npeHMyiuecTBa hobo- 
ro  npouecca, nocaeaHHft eiue 
He npHMeHHeTCH a a a  MaccoBO- 
ro  npoH3BoacTBa aeTaaeft H3 
uepHbix MeTaaaoB. 3 t o  0 6 ®- 
HCHsieTCH ca o *H ocT b io  co3aa- 
hhh H aaejxH oro 3a>xHMa MaT- 
pHU, xoTopbift no3Boaua 6 bi 
XOMneHCHpOBaTb ÖOAblHHe 
pacxpbiBaiom He ycnaHH, o t -  
jKHMaxuuHe noaBHjxHyxi MaT- 
pnuy o t  HenoaßHHiHoft, a, cae- 
AOBaTeabHO, uiTaMnoBaTb 6 e3  
o6pa30BaHHH 3HauHTeabHoro 
3ayceHua no auHHH pa3 ieM a  
uiTaMna h He3anoaHeuHH o t -  
POCTXOB XpeCTOBHHbl.

OnbiTbi noxa3aaH, hto  bo 
BpeMH UITaMnOBXH B pa3T>eM- 
h h x  M aTpnuax pacxpbiBaxi- 
mHe ycnaHH aocTHraioT npn 
BepTHxaabHOM pa3T>eMe MaT-
puu 70— ^100% ot ycnaHH 
uiTaMnoBXH, a npn ropH30H- 
TaabHOM pa3®eMe 20— 40% -

KpoM e Toro , npn BepxH- 
xaabHOft aHHHH pa3T)eMa no- 
HBaaeTCH BO3M0*HOCTb oßpa-
30B3HHH 3ayceHua, hto  HcxaionaeT oßpe3xy Ha np eccax  h 3aTpya- 
HaeT n ocaeay iom y io  Mexa-HHHecxyx) oß p a ß oT xy  u o x o b x h .

nosTO M y a a a  uiTaMnoBXH noxoB ox THna xpecTOBHH npeanoHTe- 
HHe ca ea y eT  oTaaTb niTaMnaM, h m c io iu h m  ropu30HTaabHyio an- 
hhx ) paabeM a.

n p n  ycaoBHH uiHpoxoft xoonepauHH h cneuHaaH3auHH npoH3Boa- 
CTBa xpecTOBHH HaHßoaee npaBHabHbiM aß aa a ocb  6bi co3aaHHe 
cneuuaabHbix npeccoß. 3 t h  n p eccu  b  33bhchm octh  o t  BHaa auHHH

P hc. 1. Moaeau noxoBox 
xpecToBHH: 

a —  napaaHHoro B a a a  aBTOMO- 
Ö H aa  3HJI-164 ( '/ j H a T y p a a b H O Ü  
B ea H B H H b i); 6  —  aB TO M O Ö H aa
5IA3-210 (Vs H a T y p a a b H O Ü  B e- 

aH H H H b l).
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pa3teM a  M oryT CbiTb npeccaMH ABofiHoro AcftcTBHH (ropH30HTajib- 
Hbift pa3i>eM) hjih npeccaMH c uonoAHHTeAbHbiM ö o k o b h m  noji3y- 
hom  (BepTHKajibHbiii paaueM ).

a) ■ 6)

Phc. 2. CxeMbi IiiTaMnoBKH noKOBKH THna KpecTOBHHbi b uiTaMne: 
a —  C BGpTHKaJIbHbIM pa3beMOM MaTPHm 6 — C ropH30HT3JIbHbIM pa3b- 

eMOM MaTpHU.

O a h h k o  b yc jioB H H X , c y m e c T B y io m H x  n a  och obh m x  aBT03aB o- 
A a x , K o ru a  3a K a iK u o ft euH H uueft oöop yu oB aH H H  3 a K p en jieH o  He- 
CKOJIbKO HaHMeHOBaHHH nOKOBOK, HaHÖOJiee pan,HOHajIbHbIM HB- 

jiaeTCH  C 0 3 ja H H e  cneu ,H ajibH bix  u iTa'M noB, no3BOAHiom HX o c y m e c r -  
BJIHTb TOUHyiO UITaM nOBKy.

Ü a h  y c n e n iH o f t  iU T a M - ^
n o B K H  H e o ö x o a H M a  T a K a n  i j

K O H C T p y K U H H  U iT a M n a , K O - 
T o p a a  n o 3B O JiH Jia  6 bi o c y -  
W e C T B H T b  H a u e JK H b lH  3a - 
>KHM H B b IC T a H B a H H e  M a T ­
p H U  b n p o u e c c e  i u t h m -
riO B K H .

P hc. 3. IÜTaMn ä a h  H3T0T0BJieHHH KpecTOBHHbi KapuaHHoro B a jia  c
MaTpHU-

H a  puc. 3 npeucTaBjieH uiTaMn c BepTHKajibHbiM pa3T>eMOM Ma- 
TpHU ÄJIH LUTaMnOBKH KpecTOBHHbi KapAaHHOrO Bajia aBTOMOÖH- 
Jieft 3 H J I Ha MexauHnecKOM k ob oh h om  npecce ycnjineM 2000 t .

H a  OauiM axe uiTaMna 1 yxpen jieH a  oßoftMa 2 c MaTpHueuep- 
»caTejieM 3 h HenoÄBHHCHoft. MaTpHpeft 4. noABiMHau MaTpnua 5 
yxpenneH a b noji3yuiKe-iM aTpH ueaep»iaTejie 6 h nepeM enjaeTca no 
HanpaBJIHKUUHM OÖOftMbl 2.

Bo3BpaTHO-nocTynaTejibHoe ABHuceHne" noA3yuiKH ocyiuecT- 
BJIHeTCH npH nOMOlUH UHeBMOUHAHHÄPa 7, u it o k  8 KOToporo co- 
euH'HeH c KopoMbicjio,M, cBH3auHbiM c noM om bio A s y x  t h t  c noA- 
3yuiKOH. B BepxHeft njiHTe 9 yxpen jieH  nocpeucTBOM Kojibueßoro 
nyaHcoHOAepjKaTejiH nyaHCOH 10. OcHoaaHHe KJiHHa 11 yxOAHT b 
HanpaBJiaiom ee oTBepcTue BepxHeft njiHTbi h yuepjKHBaeTCH njiaH- 
k o h  12. I I I t o k  13 .nocTOHHHO ynupaeTca  b eijiepHiHecKoe y r jiyß jie - 
HHe b BepxHeft uacTH KJiHHa. B npocTpaHCTBo M e * u y  KpuiuKoft 14 
H LUTOKOM nOCTOHHiHO nOAKAIOHeH «K aT b lft B03AyX OT CeTH (4 — ■ 
5 ü t m ) .  TaKHM o6pa30M , Hau u ito k o m  oöpa3yeTCH nneBMaTHue- 
CKaa nouyuiKa-ßyiJiep. n p o u e c c  uiTaMnoBKu ocymecTBJiaeTCH 
c.ieuyiom HM  oßpaaoM : BKjnouaeTCH u h a h h a p  7; noABHHCHaH MaTpn- 
ua coeuHHaeTCH c «enouBHJKnoft. B  KOHTeftHep uoMeiuaeTCH Harpe- 
Taa 3aroTOBKa h BKAtonaeTCH npecc. T lp n  ABH*eHHH moji3yHa 
bhh3 k jih h  11, HaxouHCb b KpaftaeM HH*HeM  nojioHceHHH, on y- 
CKaeTca h 3annpaeT noji3yu iKy 6.

n p n  uajibHeftmeM ABHu<eHHH noji3yHa nyaHCOH, B03aeftcTByn 
na H arpeTyio  3aroTOBKy, ueijiopM HpyeT MeTajiJi. B s t o  BpeMH k jih h

CTOHT HenOU'BHJKHO, HOÄAepHCHBaH iMaTpHUbl B C>KaTOM COCTOHHHH, 
a CHcaTbift B03uyx Hau u ito k o m  BbiTecHHeTca b ceTb.

B o  BpeMH oßpaTHoro xou a  noji3yHa k jih h  cuBuraeTcn c  MepT- 
noft t o h k h  njiaHKoft 12 h ocBo6o>KÄaeT noji3yu iKy 6 c  noABHWHoft 
MaTpHpeft.

I l p n  nepeK jnoueH H ii B03A y x a  b UHJiHHupe 7 p a 3T>eAHHHi0 TCH Ma- 
TpHUbl H BblTajIKHBaiOTCH nOKOBKH ÖOKOBblMH TOJIKHTejIHMH 15 H 
16. T o jiK a T e jib  15 c b h 33H t h t o ü  c o  u ito k o m  8; TOJiKaTejib 16 cm oh- 
Tu poB aH  b n o ji3yu iK e  6  h n p n  O T xoA e  n oc jie A H e ft ynnpaeTC H  b 
n poÖ K y 17 dßoftM bi.

TaKHM 0ßpa30M, nOKOBKa BblTajlKHBaeTCH He33BHCHMO OT TOTO, 
b KaKoft MaTpupe o « a  ocTaHeTCH.

BbiTOJiKHyTaa noKOBKa qepe3 na3, ycTpoeHHbift b h h jk h ch  qacTH 
uiTaMna, npoBajiHBaeTca Ha ck jih 3 , no KOTopoMy CKaTbiaaeTCH b 
Tapy.

Ta K oe  c o r jia c o B a H n e  p a ß oT b i KJiHHa h n ya u c o H a , n p u  k o to p o m  
nyacoH  H aunH aji 6bi aeftcTBOBaTb Ha 3aroTOBKy b m o m c h t OKOHua- 
T e jib H o ro  3 a n o p a  MaTpnu, « e o ß x o A H M o .

IÜ T a M n  c rop«30.H TajibH biM  pa3beM 0M  M aTpnu , cn poeK TH poB aH - 
Hbift a jih  n p e c c a  ycnJineM  1500 t ,  n o K a 3 a «  Ha pn c . 4. H a  öa u iM a - 
Ke 1 yK p en jieH a  n jiH T a  2, b KO Topoft 3 a n p ecco B a H a  M aT p n u a  3. B 
cn eu u a jib H b ix  n a 3 a x  ß au iM aK a  pa3M em eH bi rp H  nH eBM aTuuecK H x 
UHJIHHApa 4. C peAH H ft UHJIHHÄP C nOMOUJblO UITOKa 5, KOpOMblC- 
jia  6 h A s y x  t h t  7 cBH3aH c  n oA S H ÄH b iM  M a T p u u eA ep jK a T e jieM  8, 
b k o to p o m  3 a K p en jieH a  BepxHHH M aT p n u a  9.

H a  HHJKHeM S au iM aK e 1 yK penJieHbi 
A ß e  CToftKH 10, b n a 3 a x  K O Topbix  a b h - 
HcyTCH 3 an op H b ie  noA3yu iK H  11. K ahh 
12 M onceT nepeM eiuaTbCH  B B epx  h bhh3 
o t  K p a ftH ero  nHeBMOUHAHHApa n o c p e A -  
CTBOM UITOKa 13 B HanpaBAHIOIUeft B TyA - 
Ke 14.

U iT a M n  p a ö o T a e T  CAeuyiom H M  o 6 p a -  
30MI BKAIOHaeTCH UeHTpaAbHblft UH­
AHHAP; BepxHHH M aTpn u a  CMbiKaeTCH c 
HHJKHeft, 0 ß p a3 yH  3aKpbITyiO  nOAOCTb. 
BKAIOHaiOTCH KpaÜHHe UHAHHApbl, K a * -  
Abift H3 k o t o p h x  n ep eM e iu a eT  . BB epx 
k a h h  12. n o c J ie A »H ft ,  A e ftcT B yn  CH auaua 
BepxH H M , a 3aTeM  hhhchhm ck o co m  Ha 
CKOC noA3yu iK H , n ep eM e iu a eT  ee k ueHT- 
p y  u iTaM na. B epxH H ft c k o c  k a h h 3  12 co - 
CTaBAHeT 30 °, h h jk h h ü  —  4 0 °. H o A 3 y u i-  
kh  11, H aA B H rancb  Ha c k o c h  M aTpH ue- 
A e p * a T e A H  8, n pnucuM aioT  M a T p n u y  9 
k MaTpnue 3.

Y ro A  cxoca  Ha 3anopHoft noA3yiuKe 
COCTaBAHeT 5° H HBAHeTCH CaMOTOpMO- 
3HIUHM, HTO HCKAIOHaeT paCKpblTHe MaT­
pHU H OTXOA nOA3yiUKH.

■ H a rp eT y io  3aroTO B K y n oM e iu a io T  b 
KOHTeftH ep «  BK AK m aioT n p e c c ; n y a « -  
COH 15 AötJlOpM HpyeT 3arOTOBKH.

2 1 

BepTHK3AbHbIM pa3UeMOM

P hc . 4. ülTaM n C ÄByXKAHHOBbIM 3a>KHM0M H r0pH30HTaAbH0H 
AHHHeft pa3T>eMa Maxpnu.
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r io c n e  O T X oaa  n o a 3 y H a  B B epx  b  K pa fiH H x u n a H H a p a x  n ep eK a to - 
'ia e T c a  B 0 3 Ä yx . KJiHHbH 12 n ep eM em aw T C H  bh«3 h BHyTpeiiHHM  
c k o c o m  j e i ic T B y io T  Ha <6ojitm  16\ n p oH c xo a H T  c a o n r  3 a n n p a io m H x  
n o a 3 y iu e K  c M epTB oft to h k h . F IpyjK H H bi 17 OTÖpacH BaiO T 3 a n op - 
Hbie n jiaHKH b  n epB O H aH aabH oe ojironoiKeHHe. 3 aT eM  b ep eaH eM  h h - 
a H H a p e  nepeK JiioqaeTC H  B 0 3 a y x ; T a rn  7 noaH H M aiO T M a T p iiu en ep -

jiHHCb n oa  ÄeöcTBHeM ih to k o b  6r noBopaaHBaioT pbiqarn  4, k o to -  
p u e  3annpaiOT MaTpuubi.

CjKaTbiü B03ayx H an ih to k o m  BbiTaaKHBaeTca o ß p a T H o  b ceTb.
Bo3HHKaiOT onaceHHH, h to  b naHHoft KOHCTpyKHHH npy>KHHa 5 

He casHHeT 3annpaiomHH p w a ar c MepTBoü t o h k h  BcaeacTBHe 
6oabuiHx pacnHparomHX ycnaHH, B03HHKaiomHx npn uiTaMnoBKe. 
ü n a  coBepm encTBa KOHCTpyKHHH ca ea yeT  npeaycM orpeTb  Haaeac- 
Hbifl eaBHr 3anH paiom ero pbinara c MaTpmibi, h to  m o jk h o  oöecne- 
HHTb, CBH3HB pblHar peryjIHpyeM blM  3BeHOM CO IHTOKOM 6, KOTOpblfi 
OToasHraa 6bi pbm ar npn x o a e  noa3yHa BBepx.

H a  pnc. 6 n o K a 3a H  u r r a M n , 3a n H p a io u iH M  a a e M e H TO M  KOToporo 
HBaaeTCH cncTeMa KaHH— h ito k  1 h pbinar 2.

B ueaax yMeHbiueHHH H3rHÖaiomero aeftCTBHa Ha ih to k  o t  pu- 
aara 2 npn urraMnoBKe y  uiTOKa npeaycMOTpeHo HanpaBaeHHe no 
cneuHaabHOMy niTbipio 3, xcecTKO CBH33HHOMy c BepxHeö nanToft

P hc. 5. IÜTaMn c aoMaiomHMHca pbiaaraMH.

*a T eab  8 , b naabneftuieM KopoMbicao 6  aeöcTByeT Ha BbrraaKHBa- 
Teab 18, KOTopbifl h BbiTaaKHBaeT H3aeaHe (noaocTb pyaba b h h jk - 
Heft MaTpnue He HMeeT HiTaMnoBOHHbix yKaoHOB, TaK h to  noKOBKa 
Bceraa ocTaeTca  BHH3y). TaKHM o6pa30M, noKOBKa «axoaHTCa 
Meacay pacKpbiBiHHMHca MaTpHuaMH. E e  aereo  m o k h o  yaaaHTb 
KaemaMH « a n  cßpocHTb iHa C K a«3  
MexaHHHecKiHM cöpacbißaTeaeM 
Ha« CTpyeft OKaToro ,B03ayxa.

BKaiOHeHHe «  BbiKaioaeHiie u «-  
flHHnpOB CÖaOKHpO'BatHO C XOftOM
noa3yH a n p e c c a .

HoaOJKMTeabHOH 0 C0 6 eHH0 CTbK> 
npHMeHeHHa nHeBM OHHa«.HnpoB 
»BaaeTca SbicTpaa paöoT a  Mexa- 
H«3Ma, coeaH H aiom ero «  paaaena- 
ramero MaTpaubi. O aH aKo pac- 
KpbiBaKimHe yoHana M oryT a o - 
CTHHb ^HaaHTeabHOH BeaMH'HHbl IH
yc n a a a  n H eB M ou aaH H apoB  M oaceT  
HexßaTHTb a a a  CÄBHraHHa n o a -  
3yUIK-H C MepTBOH TOHKH. B  3T0M 
c a ya a e  Moa<eT «oaHHKHyTb n e o 6 -  
xoan.MocTb b npH M eH eH H « rn a p o -
HHn'HHHPOB.

BapHaHT uiTaMna « c  aoM aio- 
ihhM'Hch» pbm araM « a a a  3a>KHMa 
MaTpHH, cnpoeKTapoBaHHbiH n p «-  
MöHHTeabHO k n p e c c y  y c n a n eM  
2500 t ,  «3o6pa>KeH Ha pnc. 5.

U,HaiHHap 1 cay>KHT a a a  co ea H - 
HeHHa MaTpHu n e p e a  BKaroaeHMeM 
npecca, a T a K * e  a a a  pa3T>ea«iHe- 
HHH « X  H .BblTaaKHBaHHa nOKOB- 
kh n oca e  o T x o a a  n oa 3 y H a  b B e p x ­
Hee n o n o x e iw e .

3annpaKiiH«MH saeMCHT aM h
cayaiaT p u n a r «  2, 3, 4. P b iaa r 4 
uiapnapHO OBH3aH c pbmaroM 2 
c noMombio 3ßeHa 3.

n p «  BepxweM noao>KeHH« n o a -  
3yHa npyiK'HHa 5 o T B o a «T  3 a n « -  
parouiHH pbinar b K p a ö «e e  n o a o -  
»e H H e  (cm . a e B y io  n oaoB H H y 
pnc. 5 ). B o  Bpe.Ma x o a a  noa3y- 
Ha bhh3 pbmarH 2 h 3, pacnpaM -

Phc. 6. IÜTaMn c Hcnoab30Bamie.M T o a x a T e a a  npecca.

Phc. 7. IÜ T a M n  c  MexaHHHecKHM n pH B oaoM  3 a a c «M a  o t  n oa 3 y H a  n p e c c a .
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0 )

uiTaMna. B  naHHOM iu taM ne 3a cueT Hcnoab30BaHHa BbiTaaxHBax)- 
m eft CHCTeMbi npecca  ocyiuecTBnaiOTca BbiTaaxHBaHiHe noxoBXH 
h n o f l ie M  BepxHeft M arpnubi. 3 toto  yu a a ocb  uocTHHb nyTeM npn- 
MeHeHim ycrpo ftcTB a, no3B oaa io iu ero ynep>xHBaTb nouHHTyio Ma-

Tp«u .y b BepxH eM  ncm oxce- 
HHH B TeueH H e BpeMeHH, 
H eo ß x o Ä H M oro  A a a  y u a a e -  
HHH noKOBKH.

n p H  o T x o a e  n oB 3yH a 
BBepx cpaßaTbiBaeT Toaxa- 
Teab npecca, aeftcTByKHUHft 
Ha KOpOMbICJIO 4, CBH33H- 
Hoe TaraMH c BepxHeft Ma- 
Tpniieft 5. M aTpnu a, noa- 
HHMaacb BBepx, cxocaM ’-i 
o tb o a h t  npH*HM bi-pbmarH 
2 n oKHM aeT npyiKHHbi 6.

/iBuraacb naabiue, MaT- 
pnua nouHHMaeTca Bbiuie 
npn>KHMOB-pbmaroB, coe- 
A hhhkhuhxch  noa aeftcT- 
BiieM cm aTbix npymHH, h 
yuepiKHBaeTCH hm h  b noa-
HHTOM nOJIOIKeHHH.

.ÜAH OTBOUa pbUiarOB- 
npn>KHMOB H3-nou MaTpnu 
c u y *H T  p yxoaT xa  7, yx- 
pen.ieHHan Ha och 8. Mar- 
pnua onycxaeTcn  n oa  aefi- 
CTBneM coÖCTBeHHoro Beca, 
n npyjKHHbi BHOBb 3amea- 
KH3aioT pbiuarn.

3 a n H p a u H e  h Bb icTaiiBa- 
Hne M aT p n u  o c y m e c T -  
BAHIOTCA C HOMOIUblO KAH- 
H a -u iT ox a  1, H en ocp eu cT - 

BeHHO u e ftc  rByromero na 
p b m a r 2 ;  x a x  n b n p e a w -
UylUHX KOHCTpyKUHHX, HC- 
nojibäveTC H  m ie B M cß y ijiep .

IÜTaM n c rjpH30H- 
TajIbHblM pa3T>eMOM MaT­
pHU. cnpoexTHpoBaHHbift 
H H H TAB TonpoM O M  cob- 
MecTHo c HpocnaBCXHM aa- 

TOMoÖHUbHbiM 3aBoaoM n a  npecc ycHJineM 1500 t ,  H3oßpaixeH Ha 
pnc. 7.

B u iT a M n e  O TcyTCTByeT n H eB M aT iixa  h iicn oab3 0B aH O  Mexa- 
H w a ecx oe  .uBHiKenne T o a x a T e a a  npecca.

T o a xa T e jib  aeftcTByeT Ha npn>XHMnyio na iiTy  no npHHuuny, H3- 
jioixeHHOMy b npeubiuym eft xoHCTpyxunH, t . e. c  Hcnoab30BaHHeM 
KOpOMbICJia H THT. PIpHJXHMHaH njIHTa C MaTpHUeft BblnOJIHeHa 
MaccHBHoft n MoaceT onycxaTbCH n oa  aeficTBHeM coßcTBeHHoro 
Beca.

Pn c. 8. IIOKOBKH c OTpOCTK3MH.

3annpaioiuHM  BJieMeHTOM hb jih io tch  a s a  pu n a ra  2  n 3, uiapHHp- 
ho coeuHneHHbie M es ia y  co6oft OCblO 4 .

Pb inar 3 ch a h t Ha och  5, yxpenaeH H ofi b naaH xe 6, jx e c rx o  cbh- 
3aHHoft c  hhjkhhm ßauiMaxoM 7. B cbok) ouepeab pb iuar 2 noMe- 
meH Ha och, yxpenaeHHoft b npniKHMiioft nunre.

B BepxHeM xpaftHeM noaojxeHHH noa3yHa ToaxaTeab  c  noMombio 
Tnr nouHHMaeT npHJXHMHyio nanTy u BMecTe c  Heft ocb pbinara 2 . 

FIpyiKHHa 8  0T *H M aeT  BepxHHft pbiuar. n oa o ixeH H e puuaroB  npn 
BepxHeM noaoxeH H H  nojrayHa noxa3aHo tohkhm h ahhhhmh. PIpH- 
jKHMHan uuHTa yuepncHBaeTCH b BepxHeM noaoixeHHH c noMoiubx» 
3am eaoK  9.

ÜTOÖbi onycTHTb MaTpHuy, HeoßxoanM O  o x a T b  3aiueaxH  c  no- 
MOIUblO pyXOHTXH 10.

n p n  onycxaH H H  M aTpnubi bhh3 hhjkhhö h BepxHHft p b in a ru  B03- 
Bpam aioTCH  b  n epB Q H au aabH oe n oa o jx eH H e . K a n u  1 n pn  x o a e  n oa - 
3yH a BHH3 u e ftcT B yeT  Ha p b in a r  3; p b iu a rn  c t3 h ob h tch  B p ac n o p , 
uaueiK H O  npniKHM aH n a « T y  11. IlyaH C O H  u e ^ o p M H p y e T  3 a ro -  

TOBXy.
3xcnepHM eHTaabHoe onpoöoB aH iie uaHHoft xoHCTpyxuuH npoBO- 

UHaocb b aaöopaTopH H  HHCTHTyTa Ha MexaHHuecxoM npecce ycn- 
aneM 100 r.

B onbiTHOM uiTaMne BxcnepHMeHTaabHO uiTaMnoBaancb Mouean 
noxoB ox: xapeTXH CHHxpoHH3aTopa, npeucTaBUHioiueft co6oft no- 
KOBxy THna xpecTOBHHbi c OTpocTxaMH (pnc. 8, a ) ,  n TpexaanH iixa  
(pnc. 8, 6 ) .

3xcnepH M eH TaabH bie paöoTbi n o x a3 aan , uto  uaH H an xcHCTpyx- 
uhh  no3BoaneT ocy iuecTBanTb HaueiRHbift 3 a *H M  M aTpnu  h no- 
ayn aT b  yxa3aH Hbie Bbiuie noxoBXH 6e3 3HauHTeabHoro 3ayceH ua.

Co3uaHHe npoH3BOUCTBeHHbix BapnaHTOB uiTaMnoB no TnnaM 
onncaHHbix Bbiuie xoHCTpyxuHft noäBoaaeT ucnoab30BaTb cym e- 
CTByxuuee oöopyuoBaHHe. H a n ö o a e e  BepHbiM peineHHeM uaHHoro 
Bonpoca öyu eT  co3uaiiHe KOHCTpyxpHH uiTaMna c  ropH30HTaabHbiM 
pa3BBMOM MaTpnu, npn xoToipoM pacnHpaioui.He ycnaHH uocTnra- 
K)T CpaBHHTeabHO Heöoabuioft BeaHHHHbi.

OcoöeHHo caeu yeT  OTMeTHTb BapnaHT uiTaMna, H3o6pa>xeHHoro 
Ha pnc. 7. O h ocyiuecTBaneT Haue>KHbift 3anop MaTpnu c npHBO- 
Uom  ot noa3yHa npecca h Hcnoab3yeT BbiTaaxHBaTeab npecca.

O u H a x o  u e  c a e a y e T  o xo H u aT ea b H o  0Txa3biBaTbCH  ot  npu M eH e- 
hhh  nH eBM aTH xn h TH upaB auxH  b CHCTeMe 3 a »iH M a  M a-rpnu, T a x  
x a x ,  HecM OTpa Ha H e x o T o p o e  yB eanu eH H e n p on o n w u T ea b H o cT H  
u u x a a  u iTaM noBXH, ohh T a x m e  M o ryT  oöecn eu H T b  B epH oe peu ieH H e 

XOHCTpyXUIIH.
IÜTaM noBxa noxoB ox THna xpecTOBHHbi b pa3T>eMHbix MaTpnuax 

b ycaoBHHx M accoBoro npo i3BoacTBa aaeT  orpoMHbift sxoHOMHue- 
CXHÖ 9(J)(})eXT H MOIXeT pe iXO VBeaHHHTb npOH3BOaHTeabHOCT>-. 
T o a b x o  aan  xpecTOBHHbi xapaaH H oro sa a a  aBTOMOöuaa 3 M 7 1 I0 1  
sxoHOMHa M eTaaaa cocTaBHT 360 t  b roa  npu yBeanneHHU ripoii3- 
BOaHTenbHOCTH B 1,5 2 pa3a.

K poM e Toro , npn lUTaMriOBxe 3a oanH x o a  npecca C03aaiOTCa 
ßaaronpiiHTiib ie ycaoß iia  a a a  MexaHH3auHH h aBTOMaTH3auHH n p o ­
uecca.

IÜTaM noBxa b pa3BeMHbix MaTpnuax b ycaoBH ax HaaHHHa u 
xy3HeuHbix u exa x  saexTpoH arpeßa h MexaHHnecxHx x o b o h kw x  
npeccoB a oa ixH a  noaynHTb caM oe u inpoxoe pacnpocTpaHeHHe.

Ä B T O Ö y C b l  « y K p a H H a »

| 4 A  JlbBO BCKO M  aBTo6ycHOM 3aBoae 
*  *  paapaöoTaH a xoHCTpyxuHa h H3ro- 

TOBaeHbi nepBbie oßpaaubi aBToßycoB « Y x -  
paHHa» c HOBbiMH apxiiTexTypHbiMH 4>op- 
MaMH.

C o3aa ioTca  a s e  ocHOBHbie Moant|)HxamiH 
6a30Boro aBToßyca «Y x p a iiH a »  —  xopoT- 
xoßaaHbift h aaHHiioßa3Hbift aBToßycbi.

ripeaycMaTpHBaroTCH a'Ba B iiaa  xop oTxo- 
ßa3Hbix aBToßycoB: a ) TypHCTcxo-Bxcxyp- 
cnoHHbie h ßaHJxiine M e jxayrop oaH b ie  aB- 
Toßycbi iiopM aabHoii xoM ifiopTaßeabHocTH; 
6 ) aaabHHe 'M e*a y ro p o a H b ie  h M e *a yH a -

poaHbie aBToßycbi noBbiuieHHoii xoMc})op- 
TaßeabnocTH. HaHiiHoßa3Hbie aBToßycu  
«Y x p a H H a » naaHnpyeTca BbinycxaTb b th x  

* e  a s y x  BnaoB, ho ßoabuieft BMecTHMOcTii. 
H3MeHeHne bm ccthm octh  npeaycM aTpa- 
BaeTca oßecnennBaTb BBeaeHHeM b ßa3y 
aBToßyca aomoaHHTeabiioft cexuHH aaiiHofi 
ox o a o  1500 mm.

B HacTOHiuee BpeMa H3roTOBaeHb’ n?p- 
Bbie oßpa3UH xopoTxoßaaH bix asToöycoB  
«.YxpaH H a». Ha pnc. 1 moxa3aH TypncTcxo- 
BxcxypcHOHHbiii h 6nH>KHHH M eixayrop oa - 
Hbift aBToßyc «Y x p a H iia - l » .  ÄBToßyc

( pnc. 2 ) pacCHHTaH Ha 36 naccam u pcx iix  
MecT, npcaycM arpH BaeTca yaoBneTBopa- 
TeabHbift xoM ({)opT aan  naccaixHpoB. B ne- 
peaHeft nacTa H M eeica  ca ym eß n o e  MecTO 
sxcxypcoB oaa  huh cm chhoto BoaHTeaa. 

C yxo ft  Bec aBToßyca 6635 kz.

Pa3M epu  aBToßyca caen yxau n e ( b mm):

J l n u m ..........................................................  10 000
I l In p H H a ...............................................................  2 500
BwcOTa (6e3 H a rp y3 K ii).....................................  2 720
B a 3 a    . . 4 700
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Ä B T oöyc  o ß o p ya ye T ca  .HOBbiM V-oßpa3- 
hmm aBHraTe^eM 3HJT-130, pa3BHBaiom.HM 
MOIIlHOCTb ÄO 150 A. C. H KpyTHIHHH MO- 
m cht ä o  41 k zm . ^.BHraTeÄb Kapß iopaTop-
HblH, BOChMHUHÄHHÄPOBblH, C paßOHWM 0>ßb- 
eMOM 6 A.  MaKCHMaÄbHaa c K Ö p o c ib  äbh-

Bbiöop nepeÄaq, oTKpbiTae nHeBMOKÄana- 
hob, ynpa'BJieHHe cuenaeHHeM h aBTOMa- 
THqecKoe yiMeHMiiemie noÄaqH TonÄHBa 
np0H3B0ÄBTCH 3Ä6KTpHqeCKHM TipHBOÄ'OM. 
nepenaTOHHoe hhcäo TÄaBHOH nepeÄaqn 
6,45. ycTaHOBÄGHbi mHHbi 10,00— 2 0 ".

Phc. 1. 06ih.hh bhä aBToßyca «Y n p a H H a - l» .

jKeHHH aBTOißyca n pn  hoäh oh  Harpy3Ke oko- 
ä o  90 k m Ih ü c .  Ü BH raTeÄb ycTa«0BÄ6H  b 
3aÄHeii nacTH aBToßyca npoÄOÄbHO.

C  n.eÄb!o yÄyqmeHHH TennoB oro pejKHMa 
ÄßHraTeÄH aB roß yc  oß opyÄ yeTcn  paÄHaTO- 
pOM nOBbmieHHOH eMKOCTH. B03ÄyX  ÄJIH 
0XÄ3HCÄCHHH ÄBHraTeÄH 'nocTynaeT q epe3  
3aßopHHK, pa3MemeHHbift C33äh, Ha ypoBHe

A'BTOßyC oßopyÄOBaH HOBOH HG3aBHCH- 
MOH nHeB'M aT.HÄ6CK0H nOÄ'BGCKOH nepeÄHH.x 
KOJiec. 3 ? a  pbmaiKHaH c nonepeqHbiM xa- 
qa'HHeM nueBm aThhock a h noÄBecKa h b ä h g t - 
CH ÄajIbHeH'IHHM pa3BHTHCM pa3paßoTaHHofl 
33B0Ä0M C0BM6CTH0 C H AM H  HHeBMaTH- 
necKOH noÄBCCKH a jih  nepeaHHx h 3aÄHHx 
KOÄec.

x -d s o ^ M °
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P hc. 2. nnaH npoBKa aBToßyca «Y xp a H H a -l

noÄOKOHHoro ßpyca. ,Häh oßÄerqeHHH Tpy- 
Äa b o ä h tcä h  h oßecneneHHH onTHMa.ibHoro 
TenjioBoco peacHMa ÄBHraTeÄH npenycMOT- 
peHbi aBTOMaTHHecKHH KOHTpo.ib h pery- 
ÄHpOBKa nojiojKGHHH 5KaÄio3.H pannaTopa. 
ÄBTOMaT BcerÄa oßecneqHBaeT HeoßxoÄH- 
MOe nOÄOJKeHHe 5KaÄK)3H B 3aBHCHM0CTH 
o t  TeM HepaTypw  b o ä h  b CHCTeMe oxÄaac- 
ÄCHHH ÄBHraTeÄH.

/IBa TonÄHBHbix ßaKa eMKocTbio 190 a  
Ka>KÄbiH pacnoÄOJKeHbi Mencay JioHJKepo- 
HaMH. 3aÄHBHaa ropÄOBHHa BbiBeÄeHa Ha 
jieB yio  CTopoHy. A ß io ß y c  oßopyÄOBaH 
0ßT>6MH0-aKyCTHHeCKHM rÄyiHHTeÄeM eMKO- 
CTblO OKOÄO 21 A.

Ha aBToßyce ycTaHOBÄena CHnxpoHH3H- 
poBaHHafl nHTHCTynenwaTaH KopoßKa ne­
peÄaq 3H J I-1 3 0  c OÄHOÄHCKOBbiM cnenÄe- 
HHeM. 3aBOÄOM coBMecTHo c H AM H  pa3- 
paßoraH  3Ä6KTp0nHCBMaTHHeCKHH npHBOÄ 
KopoÖKH nepeÄan, npn Kotopom  BKÄioqeHHe 
nepeÄaq h BbiKÄioqeHHe cuenÄeHHH npo- 
H3BOÄHTCH HHCBMaTHHOCKHM npHBOÄOM, 3

C  ueÄbio noBbimenHH 6e30.nacH0CTH ä b h -  

JKeHHH Ha aBToßyce « y x p a n n a »  ycTanoB- 
ÄeH rHÄpOnHeBMaTHHeCKHH npHBOÄ TOpMO- 
3 ob , HMerom-Hfl ÄßyxnoÄOCTHOH rnaBHUH 
h h ä h h ä p  c pa3ÄeÄbHbiM npwBOÄoai Ha ne- 
peÄHHe h 33ÄHHe TopM03a. B  cn yq a e  ne- 
HCIipaBHOCTH HHCBMaTHHeCKOH CHCTe'Mbl TH- 
ÄpoMexaHHqecKHM Mexa«H3MOM m o>kho  

n0Äb30BaTbCH ße3 c x a T o r o  B03Äyxa.
PyqH O H  T0pM03 TpaHCMHC'CHOHHblH, KO- 

ä o ä o h h h h ,  pacnoÄOJKeH Ha b to p h h h o m  Ba- 
Ä y  KopoßK.H nepeÄaa.

Ä BToßyc oßopyaoBaH  pyaeBbiM Mexa- 
HH3M0M, oßBeÄH'HeHHbllM C THÄpOyCHÄHTe- 
jieM ib oä'Hom arperaTe, npoH3BOÄCTBO ko- 
Toporo  nÄauHpyeTCH Ha M ockobckom  aB- 
To3aBOÄC HMeHH JlHxaqeBa. 3 t o t  arpe- 
raT (KOHCTpyKH’HiH 3 H J I )  He TOjibKo' oß aer- 
qaeT ynpaBÄeHHe aBToßycoM, :ho h b SHaqH- 
TeÄbHoii Mepe noBbimaeT ßeaonacHocTb 
ÄBHJKeHHH.

Ky30B aBToßyca ueÄbnotMeTajumqecKHH, 
BaroHHoro THna, c  necymHM ocHOBaHHeM.

B Ä aroÄ ap a  MOHOÄHTHOMy CBapHOMy Kap- 
Kacy KyaoBa H3 TOHKocTeHHbix npsrao- 
yroÄbHbix CTaÄbHbix Tpyß aBToßycy oßec- 
neqHBaeTca B b ico«aa  npoHHOCTb h ßo.ib- 
Hioii cpoK cayn ißb i npn yÄOBJieTBopHTeJib- 
Hbix BecoBbix xapaKTepHCTHKax. Ltlar 
mnaHrovTOB 1500 m m .

C  HeÄblO nOBbmieHHH KOM(})OpTaßeÄbHO- 
c th  a B T o ß yc  oß op yÄ O B aH  ÄB'yMH ch ctcm a- 
MH OTOHÄeHHH. H ep B a H  CH'CTeMa —  KOJIO- 
p n ijjep H oe  oTonÄ eH H e, H cn oÄ b 3 y io m ee  Ten- 
äo  o t  paÄHaTopa cncTeMbi oxÄasKÄeHHH 
ÄBH raTeÄH . 3 T a  CHCTeM a oß ec n eq H B ae r 
ycTonqH BbiH  n e p e n a Ä  T eM n ep a T yp  n ap ya c - 
h o to  B03Äyxa h B03Äyxa b caÄOHe äo 
2 5— 30°. j ,Ä H  p a ß oT b i b ycÄOBHHX o c o ß o  
hh3khx T eM n ep a T yp  cn cT eM a  HMeeT ycT - 
poHCTBO ääh  HHpKyÄHiUHH B 0 3 Ä yx a  B CaÄO­
He ße3 a a ß o p a  H a p ya cH oro  B 0 3 Ä yxa . ü p a  
p a ß o T a io m eM  Ä ß H ra T eÄ e  cn cTeM a  ä oct3 - 
toh h o  3(J)4)eKTHBHO H arH eT aeT  b caÄOH n o- 
Ä O rpeTblH  CBejKHH B03ÄyX . BTO paH  CHCTeMa 
ocHOBaiHa n a  npHMeHeHHH He3aBHCHMofi o t  
Ä BH raTeÄH  OTOnHTeÄbHO-BeHTHÄHUHOHHOH 
yCTaHOBKH O B -9 5 , paapaßoTaH H O H  h H3ro- 
TOBÄeHHOH B Oßpa3U.aX Ha IUaÄp.HHCKOM 
aB ToarperaTH O M  3aB0Äe. VcTaH O B Ka HMeeT 
BblCOKyiO np0H3B0ÄHTeÄbH0CTb H n peÄ H a3-
HaqeHa ääh  npHMeHeHHH b ycÄOBHHX ocoßo 
HH3KHX TeM nepaTyp häh Ha cTOHHxax, ko t- 
Äa BbiKÄioqeH ÄBHraTeÄb h He paß oT aer 
KaÄopHtpepHoe oronÄeHHe. Bo3Mo?KHa Tax- 
5Ke OÄHOBpeMeHHaH paßoTa oß on x  oTann- 
TeÄbHbix CHCTeM. ynpaBÄeHHe ycTaHOBKOH 
H KOHTpOÄHpOBaHHe ee paßOTbl ÄHCT3HUH- 
OHHoe, c  paß oqero  MecTa boäh t6äh . y c T a -  
H0BK3 paßOTaeT Ha ÄH3eÄbHOM TOHÄHBe H 
noBBOÄHeT peryÄHpoBaTb KOÄHqecTBO noÄa- 
BaeM oro b canoH noÄO rpeToro CBeacero 
B03Äyxa.

Ä BTO ßyC  OißopyÄO’BaH ÄByMH CHCTeM3MH 
BeHTHÄHHHH— npHHyÄHTeÄbHOH h ecTecTBen-
ho h . ripHHyÄHTeÄbHaH BeHTHÄHHHH ocy-
meCTBÄHeTCH OTOlnHTeÄbHO-BeHTHÄHHHOH-
hoh ycTaHOBKOH O B -9 5 . ycTanoB K a  paßo-
TaeT KaK BeHTHÄHTOp BbICOKOH npoH3Bo- 
ÄHTeÄbHOCTH. .J\na HOBblHieHHH 9(})(j)eKTHB- 
HOCTH eCTeCTBeHHOH BeHTHÄHHHH ßOKOBbie 
OKHa aBToßyca CÄeÄaHbi onycKaiomHMHCH 
C oßeHX CTOpOH. OKHa CaMOCTOHTeÄbHO 
(|)HKCHpyiOTCH B ÄIOißOM n p OM e>K y  T OH’H O M 
coctohhhh . Bnepßbie npHMeHeHa 3aBOÄOM 
TaKHce OTKpbiBaiomaHCH Kpbiina CKOÄbaa- 
m eö JK6CTK0H KO'HCTpyKUHH BMeCTO CKÄ3- 
Äbt'BaiOHieHCH MHrKOH OTKpblBaKIHieHCH 
KpbIHIH. BecbM a 34)4ieKTHBHbrM CpeÄCTBOM 
eCTeCTBeHHOH BeHTHÄHHHH HBÄHeTCH 3aßop 
C B exero  B03Äyxa H3-noÄ K03bipbKa Hap 
BeTpOBbIM OKHOM.

Ä B Toßyc HMeeT ßoÄbuiyK) nÄom aÄb ocTe- 
KÄ6HHH n o  ßOKOBHHaM, CK3T3M KpbIHIH, He- 
peÄHeft h 3aÄHeii qacTHM aBToßyca, h to  
oßecneqHBaeT xop ou iy io  oß3opHOCTb h oc- 
BemeHHOCTb, a TaKIKe npHHT.HblH I^HeUIHHH 
bhä aBToßyca.

Ha a B T o ß yc e  ycTaHOBÄCHa q eT b ip ex tfia p - 
n an  CHCTeMa ocseiHeH 'HH h Ä ße npoTH Bo- 
T yM a iiH b ie  (Jiapbi. H M eeTCH  KOMßHHHpoBaH- 
Hblii BByKOBOH CHrH3Ä —  oßblHHblH ÄByX- 
TOHaÄbHblH H nHeBMaTHqeCKHft oßrOH'Hblfi.

A B T o ß y c  oß o p yÄ O B aH  B0CbM HÄHana30H- 
HblM paÄHOnpHeMHHKOM A n B - 6  C CHCTeMOii 
ß ecu iyM H o ii aBTO M aTH qecKofl H acTpoHKH. 
H M eioTCH  q eT b ip e  p aß oqH X  h oähh  koh t- 
pOÄbHblfi ÄHH3MHKH. MeCTa BOÄHTCÄH
H SKCKypCOBOÄa pa3M em aeTC H  MHKpOlflOH- 

Han ycT a n oB K a .

H o ä  noÄOM aBToßyca pacnonaraioTCH 
ßara>KHHKH eMKOCTbro 3 m 3. A B Toßyc oß o ­
pyÄOBaH yÄOßHbIMH CH'ÄCHbHMH C HHÄHBH-

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



44 ABTOMOÖHJIbHan npoMbiiujieHHOCTb JVb 4, 1962 r.

ayaJibHOH peryjinpoBKOH yrjia  HaKAOHa 
cnHHKH h nonepeqHoft peryjinpoBKoH Bce- 
ro caaeHba. B caJiOHe HMeiorca ceTKH-ßa- 
rajKHHKH ä ah  MejiKHX Beinen naccaiKHpoB, 
naccajKHpcKae MecTa oßopyAOBaHbi hhah- 
BH/iyajibHbiM ocaemeHHeM, neneAbriHneö, 
cerKoä a ah  ra3eT h  *ypH ajioB .

ßpHTBbi. PaaoM c TyajieTHoii KOMHaTon 
pacnojio>KeH rapAepoß a a h  BepxHeä OAejK- 
Abi naccajKwpoB. B 3aAHefi jieBoft nacTH 
cajiOHa npeayoMaTpHBaeTca Mecro ä a h  o t - 
Abixa 3anacHoro BOÄHTejia.

B  nepeaHeft aacTH aBTO'ßyca HMeeTca 
em e o a h o  cjiyaceÖHoe MecTo. f lp a  MeacAy-

B a 'B T o ö y ce  npHMeH&HO juoM H H ecueH TH oe  

ocBemeHHe, « O T o p o e  3HanHTeAbHO  y jiy q -  
r n a e r  ocB em eH H O C Tb c aA O H a  n p n  HeKOTO- 
p o M  yMeiHbuieHiHa p a e x o A a  SAeK TposH epnH H  

0 6 p a 3 e u  a T o r o  a B T O ö y c a  BbiinoAHeH c He 

Cym H M  OCHOBaHHCM H3 m npH It’OBaHHblX  

ajIIOM HHHeBblX  npOlJjHJieH, COeAHHeHHblX

F la p a jiJ ie jib H o  c p a a p a ß o T K O H  KOHCTpyK- 
UHH T y  p  H CTCK 0 -3  K CK y  p  C H 0 H H 0 T 0 H ßAHJK- 
H e ro  M e jK Ä y r a p o a H o r o  .a B T o ß y c a  «yxpan- 
H a ^ I »  H a 3 aB O Ä e  p a a p a ß a T H B a e T C H  k o h c t -  

pyK UH H  h  H3roTOBJieH  tnepBbift o ß p a a e u  

A a ^ b H e ro  M e * A y r o p o A « o r o  h M e jK A y n a -  
p o A H o ro  a B T o ß y c a  « y K p a H 'H a -2 » .  Ä B T o ß y c  

c o 3 A a e T c a  H a 6 a 3 e  a B T o ß y c a  « y x p a H H a - l »  

H yH H (j)H H H pOB3H  C HHM IIO C'BOHM OCHOB- 
HbiM n a p a M e T p a M  h a r p e r a T a M .  O A H a x o  oh  

H M eeT  H CBOH OCOlßeHHOCTH, CBH33HHbie 

n p e * A e  B c e ro  c n oB b im eH H eM  K O M cjjopTa- 
ßejibHOCTH  a B T o ß y e a .

B a B T o ß y c e  (p n c .  3) n p e p ,y cM aT p H B aeT -  
ca 28 naca>K H pcK H X  M ecT . B 3aA H eH  n p a -  

b o h  a acT H  a B T o ß y c a  H M e e x c a  T y a jie T H a a  

KOMHaTa, oßopyAOBaHHaa caHy3Ji0M c 
n p H H y A H T e jib H o ö  H H pK y jiaH H eft b o a m , yM bi- 
BajIbHHKOM , p03eTK 0H  ÄAH  SAeKTp.HHeCKOH

r o p o A H O M  p e ä e e  o h o  n p e A H a 3 H a a e H 0  ä a h  

C T i o a p A e c c b i ,  a n p a  n o e 3 A « e  n o  r o p o A y  — 
a a h  3 K C K y p c o B O A a .  3 t o  p a ß o n e e  M e c x o  

C T r o a p A e c c b i  o ß o p y A O B a H O  ß y < j)e T O M , npeA- 
C T a B J IH K H U 'H M  C O ß O H  U IK a c ] }-X 0 A 9 Ä H A b :H H K  

e M K O C T b K ) O K O A O  0,1 M 3 H O T C e K  Ä A H  U I6 -  

C TH  T ep iM O C O B  H Ü O C y A b l  T a K O H  J K e  e M K O ­

C TH . 3 t o  n o :3 B O J ia e T  p a a M e c T H T b  b  ß y ^ e T e  

a o  30 ß y T b M O K  h  H e o ß x o A H M o e  K O A H n e c T -  

BO  n p O A y K T O B  H H T a H H H , K O H A H T e p C K H X  H 
T a ß a H H b lX  H 3 A e J IH H .

(KaHCAoe CHAeHbe oßopyAyeTCH h h a h b h -  

A y a j I b H b lM  C T O A H K O M , K O T O p b lH  U p H  H e o ß -  

x o a m m o c t h  y c T a H a B J iH B a e T C H  n a  n o ; y i o K O T -  

H H K a X  C H A e H H H .

F I o  HcejiaHHio noTpeßHTejiefl CHAeHbH aB- 
Toßyca  oßopyÄ'yioTCH HeßojibuiHMH p a a n o -  

AHH3MHKaMH AJIfl HHAHBHAya a b H O T O  H O J lb - 

30B3HHH.

s jie K T p o a y ro B O H  ap roH H O ft C B a p a o f l .  ü p o -  
6 k t  T a K o ro  H e c y m e ro  o c h o b 3 h h h  a B T o ß y -  
c a  p a a p a ß o T a H  3 a a o A O M  cobm  ecTH o  c 

H HHTABTonpOM OM .

«SopMOBaHHbie AßTajIH oßjIHIIOBKH aBTO- 
ßyca H3roTOBJieHbi H3 n jiacTw accbi, a oc- 
HOBa'HHe CÄeJiaHO H3 ajHOMHHHH, HTO no- 
3BOJLHJIO yMOHbuiHTb Bec aBToßyca AO 
6590 K a .

n o  Mepe OTpaßOTKH KOHCTpyKU.H-H K0- 
poTKoßa3Hbix aBToßycoB «y x p a H H a » ruia- 
HHpyeTCH pa3paßoTKa na h x  ßa3e yann- 
HeHHblX MOA'HC^HKaUHH H C03AaHHe ceMeft- 
CTBa aBToßycoB THna «y x p a H H a ».

K. M. A T 0 3 H

JlbBOBCKHM aBTOSyCHblH 3aBOfl

riOÄBHiKHOCTb aBTOMOÖHJieH Ha IiepeceHeHHOH MeCTHOCTH

r i  PHMEHEHHE MeTOAa MOAejinpoBa- 
* *  hhh  npn KOHCTpynpoBaHHH no3BO- 
AaeT OnpeAeAHTb ocHOBHbie napaMeTpbl ßy- 
A ym ero  aBTOMOßHAH, HanßoAee noAHo o t - 
BenaromHe 3aAaHHbtM ycAOBHHM SKcnAya- 
t  au'HH.

T a r o B a s  p e a x u a a  r  p y  h t  a. Ma-  
TeMaTHnecKHe m OAeAH B3aHMOAe»CTBHn 
M e * A y  aBTOMOßHAeM H rpyHTOM h bahkd tch  
o c h o b o h  HOBoro n c A x o A a  k  npoeKTHpo- 
BaHHio aBTOMoßHAeft, npeAHa3HaneH‘Hbix 
a a h  ABHH<eHHH no  nepeceneHHoft M ecTao- 
CTH. M b  nOCABAOBaTeAbHOH 0U6HKH AaH- 
Hbix, noAyneHHbix npn  HccneAOBaHHHX, 
m o jk h o  OnpeAeAHTb Aroßofl n apaM eTp x a -  
paKTepHCTHK'H HAH KOHCTpyKUHH aBTOMOßH­
AH ÄAH pa3AHHHbIX TpyHTOBblX ycAOBHH. 
n o  pe3yAbTaTaM  s t o h  oueHKH m o jk h o  on - 
peAeAHTb OHTHMaAbHbie BeC, pa3MepbI, 
4iopMy, «a rp y B K y  aBTOMOßHAH h  paaM epw  
u ihh . 3 t o t  MeTOA ßa3H pyeTca na HOBeft- 
meft KOHuenuHH «aiHaA.H3a CHCTeMbi», b 
KOTopoft reoMeTpHnecKaH h AHnaMHnecK3H

1 C o K p a m e H H b ift  n e p e B O A  n e T b ip e x  p a ö O T  
M. T. E e K K e p a  [1]—[41.

XapaKTepHCTHKH aBTOMOßHAH OinpeAeAHIOT- 
ch a a h  noAHoro cneKTpa irpyHTOBbix ycAO- 
BHH. Ä AH  KOHCTpyKUHH aBTOMOßHAH TaKHe 
napaMeTpbl, KaK Harpy3Ka, KpyTHuiHH mo- 
M6HT, CKopocTb, pa3MepbI, M0M6HT »HepUHH, 
BKAionaH h x  onpeAeAeHHH h H3MepeHHe, hb- 
AHK5TCH BHOAHe yCTaHOBHBXUHMHCH. O äH 3KO  
napaMeTpbl rpyH Ta MeHee 0'npeAeAe«Hbi. 
PacoMOTpHM oiieHOHHbie napaM eTpbl rpyH ­
Ta h xapaKTep h x  b ah h h h h  Ha KOHCTpyKiuiio 
aBTOMOßHAefl.

Tn roBan  peaxiiHH rpyHTa onpeAeAneTCH 
KaK ropH30HTaAbHaH peaKUHH, BoaHHKaio- 
m an b rpyHTe, KorAa nocAeAHHÜ AeijJopMH- 
pyeTCH n oa  KOAecaMH. T eop n a  h npaKTHKa 
noKa3biBaeT, h to  t h t o b 3 h  peamiHH onpeAe-
AH6TCH npoßyKCOBKOH KOAeC. C A ß H ry , KO- 
ropb lft inpOHCXOAHT npH TaKHX OißCTOHTeAb- 
CTBax, npoTHBOCTOHT npoH H ocTb rp yH T a , 
oßecn eH H B aram ero  H eoß xoA H M yio  peaKU H io 
AAH npO'ABHJKeHHH aBTOMO'ßHAH. r iA O n ia A b
CABHra pacnpocTpaHneTCH na b c io  a a h h y  
KOHTaKTa c rpyHTOM b npeAeAax u ihphhm  
KOAeC (pHC. 1) H HBAHCTCH CAeACTBHeM Ha- 
pynieHHH CBH3H MejKAy HenOABHJKHOH Mac-

c o h  r p y H T a  h  rpyH T O M , 3axB an eH H b iM  h a h  

npH CTaBuiH M  k  r p y H T o s a u e n a M  u i h h u . 3 t 3 

KO «uenn,H H  C A B H ra  r p y H T a  HBAHeTCH o a - 
HOH H3 OCHOB MeX3H.H'KH rp y H T a .

M aK C H M a A b H a H  CH Aa, H eoßX O A H M aH  AAf'. 
CABHra rpyHTa BAOAb nAomaAH KOHTaKTa.

Phc. 1. ÜBHH?eHHe MauiHHbi hoa a c h c t b h - 
eM peaKUHH rpyHTa, B03HHKaiomeH npn 
CABHre e ro  no naom aAH KOHTaKTa noA  ry - 

ceHHueft hah  KOAecaMH:
/ —  r y c e H H U a ; 2  —  u iH H a ; 3  —  H en o flB H JK H aa  

M a c c a  r p y H T a ;  4  —  im o m a a b  C A B H ra.
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h , c iiesoBaTejibH O , M aK C H M ajiM aa  t h t o - 
Baa peaKUH a rp yH T a  ä a h  o a h o h  ryceHH- 
u,bi hjih  DÄHoro »o j ie c a

. H m =  A c + W  t g ® .  ^  (1)

inoc'BOJibKy yae jibH oe  naBAeH ne aBTOMo-
W

6h a h  Ha rpyiHT paBHO p  =  — , ypaBHeHHe
A

( 1 )  npHHHM a eT  b h a

H m =  A { c + p i g < $ > ) ,  (2 )

r a e  A  —  n jiom aÄ b  KOHTaKTa c rpyHTOM  
b  k b . a io h m  ax ;

C —  K03C}>1l})HAHeHT CBH3HOCTH B 
(j)yHT/KB. ÄKW'M ;

H m —  MaKCHMajibHaa peaicnHH rpyH ­
T a  b ijiyHTax; 

p  —  ype jibH oe naBAeHHe Ha rpyHT 
B ij’ yHT/KB. ÄIOH.M;

(j> —  y r o j i  TpeHHH (M e * Ä y  « a e r a -  
HaMH r p y H T a ) b  r p a « .

ypaBH eH H H  (1 )  ,h (2 )  HaHÖoJiee qacTo h c - 
nojibayiOTca c n eA bio  cm peAeAem iH t h t o -  
Bofl pea'KHHH. J3,jia BbmHCJieHHH n o  y x a -  
3aHHbIIM ypaB'HeHKHM .MaKCHMajIbHOH BejIH- 
«HHbl TarOBOH pea'KHHH HeOÖXOHHMO 3HaTb 
napaM eTpbi aBTOMOßHAH h rpyH Ta. ü a p a -  
MeTpbl A , W  MJI'H p  a'BTOMOÖHAH OßbI«HO  
ja io T c a  KaK KoHCTpyKTHBHbie ÄaHHbie, a 
n apaM erpb i c h ®  rpyH Ta « a ip e  Bcero  
onpeneaaiOTCH onbiTHbiM nyTeM.

BeJiHHHHbi c k ®  onpeaeJ in ioTC H  p a 3 A H «-  
HbiMH .M e T op aM «. H a n 6 o j ie e  npHeM jieM biM  
H B aaeT ca  «M eT O A  ß b iC T p oro  C A B H ra », k o t o - 
pbifi n p H rop eH  ä a h  on p e A e jieH H a  TaroBOÖ 
p ea »H H H  rp y H T a . O h  3 aK A io «aeTC H  b  t o m ,

P h c .  2. Tara , noTpeöHaa ajih  CMeuieHHa 
HarpyjKeHHOH HAacTHHbi, e  rpy:HT03anena- 
m h  xapaKTepH3yeT conpoTHBAeHHe rpyHTa 

C ABH ry:

/ —  H 3 M ep H T e jIb  C M em eH H H ; 2 —  H3M epHTCJIb 
H aTH JK eH H a; 3 —  y c iu iH T e J ib ;  4 —  M e x a H H a e c K a a  

jieöeAKa; 5 —  3 a n H c b iB a io m H ft  n p n ß o p .

« t o  njiacTHHy c rpyHT03anenaiMH, HMeio- 
m yio pa3Mepbi b X i  (pnc. 2 ), HarpyxaioT 
BecoM W  h npoABHraioT Ha paccroaHHe d 
MexaHH«ecKOH Aeßen»oft. MrHOBeHHaa Ta­
ra H  h eo'OTBeTCTByiomee cMemeHHe d c
nOMOIHblO T0H3OAaT«HKOB H yCHÄHTeAbHOH 
a n n aparyp H  perHCTpHpyioTca b inpa.MO- 
y roA w ib ix  KoopAHHaTax x — y. E cah  h ob to -
pHTb 3T0 T  OHblT Ha OA'HOM H TOM X e  rpyH- 
Te C pa3AHHHbIMH Harpy3Ka.MH W 1, W 2, W 3, 
t o  n o A y ««M  p a 3 A ««H b ie  KpnBbie (pnc. 2 ).  
OpAHHaTbl H 1 , H 2, H s BbICUlHX TO«eK 3THX 
xpHBbix 'HaHocaTca 33T6M iHa AHarpaMMy 
KaK ((JiyHKHHH COOTBeTCTByiOlHHX Harpy30K. 
n oA yaeH H aa  KpHBaa o«6Hb 6ah3K3 k npa- 
moh, npHBeAöHHOH n a  pnc. 3. T o «K a  nepe- 
ceaeHHa ee c ocbio opAHHaT xapaKTepH3yeT 
cyM MapHyio CHAy C  cbhbhocth , paBHyio

C = b lc .  OTCiOAa M o x e T  6 biTb noA C «H TaH a  
BeAHHHHa KOB^J^HUHeHTa CBH3HOCTH

y r o A  TpeHHa <D n a  rpa'cjiHKe onpeAeAaeT- 
CH HaKAOHOM KpHBOH. OnHCa'HHblft MeTOA 
no3BOAaeT noAy«H Tb 0 6 a napaM eTpa rp yH ­
Ta. TeopeTH «ecKH  pa3,Mepbi HAacTHHbi h ne- 
AHHHHy Harpy3KH npn onbiTax CAeAyeT

P hc. 3. .PpaijiiHK MaKOHMaAb- 
HOH THTH H  KaK (JjyHKHHH 
MaKCHMaAbHOH H arpy3KH  c 
a a h  onpeAeAeriflH  oömeH CHAbi 
cuenAenHH h y rA a  TpeHHH (D.

M3AO>KeHHoe noKa3biBaeT, « t o  BeAH«HHa 
THTOBOH peaKHHH H3 HBCKe B OCHOBHO'M 3a- 
b h ch t .ot s e ca  aBTOMO6hah, a n a  friAacTH«- 
HOH iTAHHe OT HAOIHaAH A  KOHTaKTa KOAe- 
ca c  rpyHTOM. 

n  o r  p y  }K e  h h e «  c o n p 0 t  h  b  a  e-
H H e  AB H X  e.H.HK). j3,AH aBTOMOÖHAeft, 
pa6oTaiom H x 'BHe A opor, —  n a  3eMAHHbix 
paÖOTaX, Ha BbIB03Ke ACCa, B CeAbCKOiM xo- 
3aöcTBe —  rpyHT HBAaeTca cpeAoft, oßec- 
ne«HBaioiHeH A B H x ym y io  CHAy h  C03Aaio- 
meft conpoTHBAeHHe AßH>KeHHio. ConpoTHB- 
AeHHe ABHJKeHHK) B03HH'KaeT B OCHOBHOM B 
pe3yAbTaTe n orp yxeH H a  MauiHHbi b rpyHT.

r ip oß A C M a  COnpOTHBAeHHH ABHXeHHIO OT- 
HOCHTCH K TaK Ha3bIBaeMOH HAaCTH«eCKOH 
Aen fopM auH H  rp y H T a  h o a  B03AeftcTBHeM  
aBTOMOßHAH.

C r p o r o M y  peu ieH H io  b toh  3 a A a «H  n p e- 
naTCTBOBaAO oTcyTCTBH e paß oA H X  o n p e A e -
AeHHH 3aBHCHMOCTH Aet})OpMaU.HH OT Ha- 
rpy3KH, KOTopbie O TpaxaAH  6bl TOAbKO 
cBoiicTBa rpyHTa h He aaBHceAH o t  pa3Me- 
pa h 4>opMbi HarpyjKeHHbix inAomaAeft. Ceft- 
«a c  pa3pa6oTaH h o b h h  TexHH«ecKHH Me- 
t o a ,  KOTopbiH ycTpanaeT  MHorne H3 s t h x

ÖpaTb ÖAH3KHMH K AeÖCTBHTeAbHblM. O a -  
HaKo onbiT noKa3biBaeT, « t o  s t o  He oßasa- 
TeAbHO.

JXjia onpeAeAenHH c ,h CD AOCTaTO«no 
HMeTb HAacTHHbi pa3MepoM 25— 40 KB. 
A iohm  u  yAeAbHbie Harpy3KH 30—  
40 (})yHT/KB. AIOHM.

iPIocKOAbKy rpyHT na  onbiTHOM ynacTKe 
0’6bi«H0 He CAHopoAeH, H3MepeHHe a a h  
K a x A o ö  Harpy3KH CAeAyeT inoBTopaTb o t  
3 a o  5 pa3 h öpaTb  cpeAHHft pe3yAbTaT.

H 3 'npHÖOpOB, C03AaHHbIiX 'AAH OUeHKH 
napaM erpoB  tr.pyHTa MeTOAOM i«6bicTporo 
CABwra», HaHißoAbHiHH HHTepec npeACTaB- 
AaeT npHÖO'P C KOAbUOM BiMeCTO HpHMO- 
yrOAb'HOH inAaCTHHbl. KoAblieBOH npH'ßop 
,no3BOAaeT noAy«H Tb npn onbiTax öoA ee 
ToHHbie AaHHbie napa.MeTpoB irpyHTa 3 a 
c «e T  ycTpaHeHHa i6yAbA03e,pH0iro eiJjcjieKTa, 
HMeiomerocH npn CAßHre npHMoyroAbHoft 
HAacTHHbi, lOCOßeHHO HpH ßOAee BbICOKHX 
HarpysKax.

C x e M a  n p »6 o p a  c  k oa h h om  ä a h  .HcnbiTa­
HHH rpyH Ta Ha CABHr, HcnoAbByeM oro Aa- 
ßopaTopueH  ABHJKeHHH n o  cym e  AßTOTaH- 
k o b o t o  KOMa'HAOBaHHa, HpHBeAeHa Ha 
pnc. 4. O rep iK eH b a a r p y x a e T c a  BecoM h 
B p au iae rc a  BAeKTpoABuraTeAeM . P IpH ßop  
(ä 3 T «H K ) , H3MepHIOIHHH KpyTalHHH MOMeHT, 
pe;rH'CTp,HpyeT CÄBHraiom yio CHAy Ha KOAb- 
ue, a cKOAb3Hin.ee KOAbpo oTM enaeT y rn o -  
Boe CMeipeHHe cA B nraio inero  KOAbna. 
3AeKTpH «ecKH e HMnyAbCbi 0TMe«ai0TCH Ha 
rpatjinKe aanncbiB a io inero  n p a ß o p a .

CorAacHO -onbiTHbiM AanHbiM yroA  ®  pa3- 
AHHHblX rpyHTOB COCTaBAHeT 0— 40° H 
Oi6 bI«HO 'He 3aBHCHT OT COÄepXaHHH BAani. 
CBH3HOCTb rpyH Ta MeHaeTCH 'C H3Me'H6HH6M 
coA epxaH H a BAarn. 3 t o  «3MeHeHHe m o jk i t  
6 bITb KaK 0 «eHb MaAbIM, TaK H AO'CTHraTb B 
CHAbHO yBAajKHeHHOH TAHHe HeCKOAbKHX 
CjiyHTOB Ha KB. AIOHM.

0 6 b i «n o  c H3MeHHeTCH o t  0 (c y x o ö  ne- 
COK) AO .30 (jjyHT/KB. AIOHM ('HAaCTHAlHaH 
HacbiineHHaa rA H H a ), ß t o  BpeMH, KaK ®  
H3MeHaeTca b  cpeAHeM o t  0 i(nAacTH«'Haa 
HacbiineHHaa BAaroä rAHHa) a o  35° (c y x o ö  
n e c o K ).

lB TaÖA. 1 npHBeAeHbl pa3AH«Hbie BeAH­
HHHbl K03(J)(J)HUHeHTa CBH3HOCTH H. yrAa  
TpeHHH, noAy«eHHbie a a h  rpyHTOB H3 paa- 
AH«Hbix ireorpai))H «ecKHx .paftoiioB.

P h c . 4. n p n ß o p  a a h  onpe- 
AeaeHHH c b o h c tb  rpyHTa 

n o  CABHry KOAbna:
1 —  K O ^ b i;o  C A B H ra ; 2  —  hb- 
M e p m e j ib  K p y T n m e r o  M OM eH- 
Ta; 3 —  ajieKTpoABHraTe^b;
4 —  CKOJib3Hmee KOJibuo;

5 —  cTepaceHb.

npenHTCTBHH, x o t h  h He o6ecn e«H B aeT  
c rp o ro ro  .peuieHHH aapaHH. 3 t o t  m c to a  
ycTaHaBAHBaeT .oßinue noAy3,MnHpH«ecKiie 
.npHHHHnbi, KOTopbie noM oraioT pernaTb 
npOÖAeMy HAaCTH«HOCTH.

OCHO’BOH IHOBOrO MeTOAa HBAfleTCH 
«rpyHTOBblH MOCT» (pnc. 5 ), XapaKTepH'CTH- 
Ka KOToporo BnoAHe noA oßn a  xapaKTepn- 
CTHKe o6bI«HbIX MOCTOB H3 CT3AH HAH 6e- 
TOHa. ^TO'ßbl yßeAHTbCH B TOM, «TO MOCT 
M o x eT  B b iA epxaTb .Harpy3Ky aBTOMOßHAH 
6e3 onacH oro  nO'rpyxeHHH, KOTopoe c o o t -  
BeTCTByeT onacHOMy n p o rn ß y  o6b i«H oro  
MOCTa, HyxHO onpeAeAHTb reoMeTpHio 
rpyHTOBoro MOCTa, pacnpeAeAeHHe Harpy3- 
kih, npo«iHOCTb h  M opyAb ynpyrocT ii 
rpyHTa.

B HTore MOXHO cocTaBHTb ypaBHeHHe n 
onpeAeAHTb, ßeBonacHO a h  m orpyxeH H e 
aBTOMOßHAH HAH OHO C03AaeT TaKOe ßOAb- 
u ioe conpoTHBAeHHe AßHxeHHio, « t o  aBTo- 
MOß.HAb nOTepneT inOABHXHOCTb.
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•0*2-5. •B-S^r 
o  «  >,
ä  S-e*

n  o  b  e c y

H a  repM äH H H :
cyr^H H O K  c  Me^iKHM necK O M  . . . . 58 14,2 2,9 --- —

1,95 35.0 0,014
1 35.45 0,356

to « e ................................................. 50,3 14,5 2,9 36.30 0,3
1,95 35.45 0,342
1 39.20 0, 6

44,7 13,1 2,9 36.30 —
1,95 35.45 2,14
1 40.40 1,93

n e c o K  .................................................................. 40,6 4,7 2,9 32.15 0,071
1,95 34.40 0,0085
1,47 34.15 0,2
1 35,20 0,328

............................................................................. 35,7 4,8 2,9 33.25 0,56
1,95 35 0,427
1 37.16 0,455

n  o  o  6 1> e m y

H 3  A H ra H H :
................................................................ — — — 39.30 2,8
cyrjiH H O K.......................... .................. — 39 —• 35 1,8
TO m a fl r ^ H H a ..................................... — 34 — 30.30 2,0
rJIHHHCTbift CyrJIHHOK...................... — 27 — 27 1,9
cynecb ................................................ — 29 — 25 1,7
TOp(|)flHHCTblfl CyrJIHHOK................... — — — 20.50 1,85
n e c o K  ................................................................. 10,7 22 1

rioCKO^bKy 33BHCHMOCTb MeJKfly BepTH- 
KajibHbUMH Harpy3KaMH u T iorpy^eHHeM  ne 
ycTaHOB^eHa TeopeTH necK «, cym ecrß y ioT  
TOJibKo np.H6^H3HTejibHbie nojiyaMnHpHue- 
CKHe pemeHHH.

B OA-HOH M3 CaMblX CTapblX TeOpHH npH- 
h h to , h to  y/jejibHan HarpyaKa (ma rpyH T )

Phc. 5. CxeMa .nonBeHHoro 
«M O d a » :

/ —  noHBeHHbift «m o c t » ,  c;iy>KamHft onopoft 
n.j i h  aB TO M O Ö H ^n ; 2  —  n o rp y > K eH H e ; 3  —  

IlieH Tp THHteCTH.

p,  ^ en cT sy iom a a  Ha on opy , nponopiiiHO- 
Ha;ibHa Kopnio KBaapaTHOMy H3 n o rp y ^ e -  
HHfl Z onopbl

p  =  k z 1/2 . (4 )

B ,pa3B-HTHe 3t o h  TeapHH .pa3paöoTaHa 
MaTeMatHHecKan -ocHOBa r j i u  cmpeAe;ieHHH 
conpoTHBJieHHsi ABHaceHHK) sKHnanta:

p  =  k z n (5)

( n  —  noKa3aTe.ib CTeneHH, xapaKTepH3yro- 
iuhh rp yH T ).

H M ejiacb  h a p y rn e  onpe.uejieHHH yK a 3 a «- 
HOH 3aBHCHM0CTH, HO BCP OHH HenpHrO^-

Hbi hjih pa3pa6oTKH oßmefl TeopHH nepe- 
ABH>KeHHH 'no cyuie noTOMy, h to  ko9(}>4>h- 
HiHpht k HBJiaercH ^yHKUHeö a e  TOJibKo 
rpyHTa, h o  h p a3M epoB  Kojieca.

H to ö h  aaßeJKaTb H eyBoöcrB  h orpaH H ie- 
HHH B npHMeHeHHH ypaBHÖHHH (5 ),  HHHCe- 
Hepbi nonb30BajiHCb 4>o(pMyJioft

(6)

r,ne kc h k $  — IC 0 OT B eTCTB €H HO KO Stjx}) H - 
HHeHTbi npo>nopu,HOHajib- 
h oc th  no cuenjieHHio 
(cb h 3 h octh ) ih n o  Tpe- 
iH.HK>;
IIIHpHHa i (t .  e. MeHbniHH 
pa3M ep) moBepXHOCTH Ha- 
rpyaieHHH.

Pnc. 6. np-ußop c njiHTOH äjih onpeaejieHHH 
napaMeTpOB rpyHTa:

1 —  rH a p a B jiH H ecK H Ü  A O M K p a T ; 2 —  T eH 3 0 M eT p ; 
3  —  n a c o c ;  4 —  c a M o n n c e u ,; 5 —  p yK O H T K a ; 

6  —  aB T O M a TH q ecK H  n o c T p o eH H a H  A H a rp a M M a .

O u 'H a K O  y p a B H e H H e  (6 )  a e fic T B H T e a b H O  
TOJlbKO ßJIH OTHOCHTeJIb'HO HeÖOJlb'IXIHX B e- 
J1HHHH 'n o rp yn c e H H H . t r iO 3T 0M y  OHO He M O- 
>KeT mpHM eHHTbCH ÄJIH OUeHKH mpOXO'UHMO-

c th  iMauiHH, norpy^Kenne KOTOpbix npeßbi- 
rnaeT TiorpyxteHHe CTpoHTejibHbix KOHCTpyK- 
Uh h . yuoB^eTBOpHTeAbHoe pemeHHe ch-
CTeMbi rpyHT— 3K-Hna>K nojiynaeTCH, ecjiH 
oö^eAKHMTb ypaßiHeHHH (5 ) h (6 )

/> =  ( - 7- + * * ) * " •  (7)

•
M 'HoroqHcneHHbie onbiTbi noKa3ajiH, hto 

n, kc, k $  npaKTHnecKH He 33bhch t o t  pa3- 
MepOB KOJieca h jih  ryceHHubi h  h to  ypaBHe­
HHe (7 )  MOIKHO HCnOflb30BaTb KaK oöm yio  
ocHOBy MexaHHKH inepejBHKeHHH no cyuie.

<Pyümbi

Phc. 7. BjiHHHHe njiom aÄH  onopHoS 
noaepxHocTH na  norpyateH H e MauiH-

Hbl:
/ —  n jiH T a  2 X 5  a io A m o b ;  2  —  iu iH T a  

0,75 X 5 a io ö m o b .

rpyHTOBbie napaMeTpbl kc h  k #  onpejie- 
JIHIOT 33BH'CHM0CTb HOPpyHCeHHH OT Ha- 
rpy3KH äJih aaH H oro rpyH Ta. ,EOh on p eae- 
jieHHH b th x  inapaMexpoB »e c T K y io  injiHTy 
(a n o p y ) pa3M^poM b x l  (pn c. ß ) nocTenen- 
ho narpy»ca iO T irwApaBjiHnecKHM ÄOMKpa- 
TOM, KOTOpblH npHBOaHTCH B ÄeHCTBHe tia- 
cocom  h  ynpaBJiaeTCH pyKOHTKOH. TI pn 
BaaBJIHBaHHH H3MepalOTCH MTHOBeHHaH 
yae jibH aa HarpyaKa h cooTBeTCTByiomee ne- 
peMemeHHe tu ih tw .

Pe3yjibTaTb i H3MepeHHH aBTOMaTHnecKH 
(bHKCHpyiOTCH B BHÄe KpHBOH 33BHCHM0CTH 
p o t  z  (h jih  W  o t  z ) .  E c jih  t o t  * e  n p o ­
u e c c  noBTopaeTCH c uByMü HJiHTaMH, HMeio- 
IH.HMH lUIHpHHy b\ H b2} TO nOJlyHalOTCH UBe 
KpHBbie (pHC. 6 ).  ripHÖOp OnHCaHHOTO THna 
H3roTOBJiHK)T KaK p j in  jia6opaTopH bix, TaK 
H ÄJIH HOJieBblX H'CnblTaHHH.

TirnHHHaH 3ainHCb, KOTopaa 'nojiyuaercH b 
pe3yjibTaTe npHMeHeHHH TaKoro npHöopa, 
noKa3aHa Ha ipnc. 7. H a yKa33HH0M rpai^H- 
Ke npHBeueHbi KpHBbie, nojryneHHbie npH 
BuaBjiHBaiiHH b rpyHT h jih t  pa3MepoM 5x2  
h 4X0,75 utoftiMa.

Z Ijih o6,pa6oTKH 9t h x  uaHHbix nocjieuHHe 
HyncHO Bbipa3HTb b BHue aaBHCHMOCTH no- 
rpyjKeiiHH ot yae jib H oro  uaBJieHHH na 
rpy,HT (Ta6 ji. 2).

Hcnojib3yeM  ypaBHeHHe t(7 ), h t o 6h  b m - 
pa3HTb (JiyHKUHH, xapaKTepH3yeMbie k p h b u - 
MH, H3o6paJKeHHbI.MH Ha pnc, 7.

P i =  +  Pgs )zn; (8)

ä = ( m 5  +  ” * ) * ’ ■ <9)

TpeTbe ypaBHeHHe naJiyuHM, ecjiH npo- 
jioirapHnjKMHpyeM o äh o  H3 yKa3aHHbix Bbime 
paBeHCTB, HanpHMup ypaBHeHHe (8 ).  Torua

l g  P i  =  +  k ^  +  n \ g z .  (10 )
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T i ö j i h u i  2

«  e? 2  
ö, C t=l

0 ,75X 5

2 X 5

“  J
1  3 2
P I
c § S

ycjiOBHfl Harpy3KH

3,75

10

Harpy3K a W  b (JiyH- 
Tax.

YaeabHoe aaßaeHHePi 
b 4>yHT/KB. nioiiM

Harpy3Ka W  b $yH -  
xax

yaeabH O e aaßaeHHe 
P ,  B (pyHT/KB. aioflH

n o rp y ja e iiH e  Z b aioüMax

0 ,5 1 1 ,5 2 ,0 2 ,5 3 ,0 3 ,5 4 ,0 4,5

35 57,5 65 72,5 77,5 85 90 95,5 99,5

9,35 15,3 17,3 19,3 20,6 22,7 24,0 25,5 26,5

50 100 132,5 150 165 177,5 187,5 197,5 202,5

5 ,0 10,0 13,2 15 16,5 17,7 18,7 19,7 20,2

T  a 6 a h u a 3

napaMeTpu
K« npoßbi

nOHBU

1 2 3 4 5 6 7 8 9 10

\*nc
n

4 .3

5 .4  

0,27

2 ,9

3 ,3

0,27

3 ,9

10,8

0,28

3 ,3

13,1
0,28

0,6
28,8

0,29

0,7
29,4

0,29

4 ,5

1,8

0,27

4 ,3

2 ,7

0,27

2,2

1,8

0,42

2,5

2 ,7

0,42

r io c K O T iw K y  a a B J ie H H a  p i h p2 o n p e ^ e j i e -  

h h  ä a h  aa .H H b ix  b g j ih o h h  z  (Taßn. 2 ) ,  HMe- 
eM  T p n  yp a B H eH H H  ( 8 ) — ' ( 1 0 )  ä a h  O n p e A e ­

A eH H H  T p ex  H eH 3B6CTH bIX  k c , k.0 , Tl. O ä H B -  

k o  9 t h  'H eH 3B 0C TH b ie  m o ik h o  o n p e A e A H T b  

ö o j i e e  in p o c T b iM  rp ac jiH H ecK H M  M eTO A O M . 

E C A H  B eAH H H H bi p  H Z  O TAO JKH Tb B JIOTa- 

pH (j)M H B eC KO H  C eT K e , TO  B COOTBBTCTBHH C 

AaH H bFM H  t a 6 a. 2  n o o iy o H M  Ä ß e  n p n M b ie  

( p n c .  8 ) .  Y i r o j i ,  o 6 p a 3 0 B a H H b iH  o a h o h  H3 

3TH X  JIHHHH C OCbK) aÖCIIHCC COTJIBCHO

yp aB H eH H io  ( 10) ,  n p e A C Ta B A a e T coß o fi Be- 
jiHHHHy n. rioaTOM y n = t g  a . H 3 T o ro  * e  
ypaBH eH H H  i (1 0 ) c jie p y e r , h to  opAH H aTbi 
Tonex a i h a2 co rjia cH o  ypaBH eH H H M  (8 )  h 
( 9)  ß y a y T  paBH bi

<*i =  — ( 11)
2

ß 2 = Ö j 5 + V

P e rn a n  coBMecTHO ypaBHeHHH ( l l l )  h 
( 12 ), inojryHHM

2 (0 ,7 5 ) (a i - 02)

2— 0 ,7 5  

2fl2 —  0 ,7 5  « i  

2 - 0 , 7 5  '

( 13)

(14 )

oöh h h o  MeHbiue 2. O h  H3 MeHneTCH no Me- 
pe yrjiyß jieHHH b  rpyHT, ecjiH nocjieAHHfl 
JieHCHT Ha TBepAOM OCHOBaHHH.

T e x H H K a  o n p e n e j ie H H H  k c , k #  h n Ta- 
K aH  n ee , K a K  c  «  <D. K o3 (}>4>H U H eH Tb i k c , k  $  

h n  o n p e u e jiH io T C H  a a h  K a iK A o r o  K O H K p eT - 

Horo cJ iy n a H . P a 3 M e p u  t ia h t  h Harpy3KH 
ÄOAJKHbl Ö b iTb  ( b  H A e a j i e )  T3KH M H  m e ,  K a x  

y  A eH C T B H T e jIb H b lX  aBTO M O 'Ö H Aeft. OaH3K0, 
n o o K O A b K y  rn y Ö H H a  r p y H T a ,  n o A B e p m e H n a a

( 12)

T a K H M  o ö p a a o M ,  B eAH H H H bi ö i  M a 2 o n p e -  

A eA H ioT C H  H e n o c p e A C T B e H H O  H3 pnc. 8 , a  

H eH 3B eC TH b ie  kc K k 0  —  H3 y p a B H e iiH H

(1 3 ) «  (1 4 ).
.TlapaMeTpbi rpyHTa M oryT  cymecTBeHHO 

OTAH'HaTbCH B HpeAeAaX CpaBHHTeAbHO H6- 
ÖOAblHOH HCCACAyCMOH HAOUiaAH i(T a 6 A. 3 ). 
B ce  oöpaaubi rpyHTa a ah  HcnbiTaHHH ßpa- 
AHCb b npen en ax  onbiTHoro ynacTKa pa3- 
MepoM 100X  200 (JiyTOB.

BeAHHHHbi kc, k 0  M n ppeACTaBAHlOT co- 
ö o ft  napaM eTpu, KOTOpbie cooTBeTCTByioT 
SMHHpHHeCKHM KpHBbIM. /],AH npaKTHHOCKHX 
ueAeft kc h k 0  paccMaTpHBaioTCH KaK ko- 
3t}>4)HHlHeHTbI Ae4>OpMaH.HH. iriO K a3aTeAb  
CTeneHH n OTpam aeT BAHnnne inoflepxHOCT- 
Horo icaoh hah HanAacTOBaHHH rpyHTa.

y  cyxH X  (JipHKHHOHHbix rpyH TO B , H anpH ­
M ep  n eoK a , kc = 0 ,  y  nAacTHHHbix, m epeH a- 
cu m e H H U x  T H m en b ix  t a h «  k0 =Q. r ia p a -  
M eTp n HM eeT 3HaneHHH ß oA b in e  HyAH, ho

Ph c. 8. rpaiJiHHecKHH m ctoa  onpeAe- 
A eH H H  n a p a M e r p o B  n o n B b i:

/ —  nAHTa 0,75 X  5 w oü m ob ; 2  —  nAHTa 
2 X 5  a ioAm ob.

B03AGHCTBHI0 H arpy3K H , H6BeAHK3 (O T  5 AO 
20 a io h m o b ), rp y H T  n a  s t o h  TAyßH H e m o-
JKeT CHHTaTbCH OÄHOpOAHbIM. Ö O STOM y 
M05KHO np.HMÖHHTb HeÖOAbUIHe nAHTbl H H3- 
rpy3KH .

Ü H O rA a  A 0C T3TOHHO :HCn0A b30B a Tb  K p y r -  
. n y io  n A H T y  A «a M e T p o M  o t  2 a o  5 ä io h -

MOB.

ZlTIH OHeHb MHTKHX TpyHTOB TpeßyiOTCH 
ÖOAMHHe HAHTbl, a  AAH ÖOAee TBepAblX  —  
M aAbie.

PaßoTocnocoßHOCTb aBTOiMOÖHAeii BHe 
A op o r  33BHCHT o t  h x  onocoÖHOCTH nepe- 
ABHraTbCH m  noßepxHOCTH rpyH Ta 6e3 
Hpe3MepHoro b  n e ro  inarpyateiiHH.

Ü 3 O 'ßm enpHHHTblX ypaBH eH H H , H CnOAb3y -  
eMbix a a h  onpeAeAeH H H  A o n y c ra M O H  n a - 
r p y 3KH n a  n p H M o y ro A b H y io  o n o p y , H a n ß o - 
Aee npneM ACM O C A eA yiou ie e:

W =  2 I b  ( c N c ■jbN^ (1 5 )

r A e  W  —  A o n y c K a e M a a  H a r p y 3 K a  b  < })yH - 

Tax ;
b  —  u in p H H a  o n o p u  b A io f iM a x ;  

l  —  A A H H a  on o p u  b A io f iM a x ;

C —  K09(})(j)HHHÖHT ClienAeHHH B 
4>yHT./KB. ÄIOHM;

y  —  yAOAbHNH Bec b  4>yHT./Ky6.
AIOHM .

MAeHbi N c  h N ' i  npeACTaBAHioT coßoii 

6e3pa3M $pH b ie K03(j)4)Hll,HeHTbI, KOTOpbie

P hc. 9. öa ipaM eTpbi noiHBbi, b a h h - 
lomHe Ha AOHiycTHMyio HarpyaKV 

MalUHHbl.

YpaBHeHHe (1 5 ) AaeT AonycTH M yio Ha- 
rpy3K y a ah  A ß y x  ryceHHH.

E c a h  nAOipaAb onopbi HMeeT aHaAOTHn- 
« o  uiHHe (JiopMy K pyra, t o  ypaBHeHHe 
(1 5 ) npHMeT b h ä

W  =  rw r 2 ( i , 3  cn c - f  0 , 6  ), (16 )

rAe n  —  h hcao Konec;
r  —  pannyc nAom aAH onopbi b a ioh- 

M a x ;

W  —  AonycTH iM an  H a rp y3 K a , n p n  k o - 
TopoH  aBTOMOÖHAb ,He H o rp y -  
HcaeTCH 3 a n p en eA b i 'H eKO Topoii 
ne3HanHTeAbHOH y n p y r o f l  « a h  
yn p yro -nA acTH H H O H  peiJiopM anHH 
rp yH T a .

14o s T O M y  W  o n p e n e A H C T  ^ n o T a i i iH io  na 
n oB epxH O C TH O M  C A o e  r p y H T a .

H a  ßOAblHHHCTBe rpyH T OB aBTOMOÖHAH 
o 6 b m «o  norpyiKaioTCH, «o r A a  n x  HarpyaKa 
npeBbimaeT BeAHHHHy W , BbmHCAeHHyio no  
ypaBHßHHHM (1 5 ) h (1 6 ). JTah  onpeAeAe- 
HHH <j)AOTaHHH B inO’AHOHBeHHOM CAoe yp a B ­
HeHHH '(1 5 ) H (1 6 ) HeAOCTaTOHHbl.

T Ia h  npHÖAHiKeHHoro onpeAeAeHHH CTa- 
THnecKoro norpyiKeHHH BAomaAH KOHTaKTa 
B rpyHT MOIKHO HCnOAb30BaTb ypaBHe-
■Hne (5 )

i 1/ «
(1 7 )

E cah  n(p «H H T b  p =  

(1 7 ) npHMeT bha

+  k0  

W

2 bl '
t o  y p a B H e H H e

- [ ■ 2 l (k c + b k 0 )\
( 18)

3 ‘HaH BeAHHHHbi HorpyiKeHHH, M O * HO 
OnpeneAHTb COnpOTHBACHHe ABHTKeHHIO, 
oöycAOBAeHHoe ynAom eHHeM  rpyHTa. 3 t o t  

bha conpoTHBAeHHH «p eo ß A a A a eT  b rpyH - 
Tax, oßpaßaTbiBaeMbrx aah  ceAbCKOxo- 
3HHCTBeHHbIX HeAeft «A H  npH CTpOHTeAb- 
cTBe A opor.

ConpoTHBAeHHe npn rAyßoKOM n orp yiK e- 
HHH K'OAeC B OHeHb pbIXAbie nOHBbl, AeiKa- 
m ne Ha TBepAOM rpyHTe, h ah  b rpH3b CAe- 
A y e t  onpeAeAHTb ApynHM cnocoSoM .
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3H eprHH , 3aTpaqeH'Ha3 Ha ynaoTHSHHe  
1 k b . ÄioftMa noHBbi a o  rayÖHHbi z 0,

£ ' =  J p d z .  
0

(1 9 )

O Tcioaa  cyiMMapnaa aHeprua, 3aTpaueH- 
Han Ha Bceö injiomajXH KOHTaKTa.

z

E '  =  2Ib J p d z . (20 )
o

P a ö o T a  hjih 3HeprHH, BbipanceHHaH ypaB- 
neHHeM (2 0 ),  pacxoayeTCH  Ha an n n e l, 
paBHOH ÄJiHHe naom aaH  KOHTaKTa c  rp yH ­
TOM i(pHC. (10). OTCKD^a COnpOTHBJieHHe

t o  ypaBHeHHe (2 0 ) npHMeT bha 

_

R c  =
2 ( kc -(- bk0 )

ABHHCeilHIO MauiHHbi iMO'TyT ÖbiTb BbipaiKe 
iibi uapaM erpaM H MexaHHHecKHX cboü ctb  
rpy iiTa , narpyaKH h pa3MepoB MauiHHbi. 
ECJIH yCTaHOBJieHbl COOTHOUieHHfl MÖKJiy 
stumm napaMeTpaMH, t o  m ojkho npeacKa- 
3aTb MOBeaeHHe MamHHbi b jhoöm x aauHbix 
rpyHTOBblX yCJIOBHHX.

il j iH  ryceHHHMbix MauiHH MaKCHMajibiiaa 
TaroBau  peaKHHü H m rpyHTa onpeaejiH eT- 
CH H3 ypaBHeHHH ‘(1 ) .  ConpOTHBJieHHe 
ÄBHHieHHio , R C, oßycJioBJieHHoe ynnoTHe- 
HueM rpyHTa, onpeaejiH.eTCH ypaBHeHH- 
6M (2 2 ).

CBoßoaHaH Ta ra  na  npioKe M ow eT  O h tb  
Hcnojib30BaHa a jih  öyKCHpoBKH, p asron a , 
npeoaojieHHH noabeM a. OHa onpeaejisieT- 
Cfl KaK pa3HOCTb Hm H R c.

P  =  A c + W  t g $  —

2 (  W

21l

TZ-fl

(n + 1  ) ( k e +  bk0 ) n
(23 )

(A  —  cyM M apHaa m iom a a b  KOHTaKTa c 
rpyHTOM ).

floa-beM , KOTopbiü m auiHHa MoxceT npe- 
oao jieTb  Ha aaHHow rpyHTe.

Ac

P hc . 10. TeoM eTpHuecKoe c o o t - 
noiueHHe o jiom a aH  KOHTaKTa k o - 
neca h y a e jiM io ro  aaBjieHHH Ha 

W
r p y «T  , ( p =  — ) .

aBHHieHHIO Rc MOJKHO BblHHCJIHTb, pa3AeJIHB 
E  Ha /. EcJIH npHHHTb, HTO 

k c

W w

2 W n

tg<D —

n + 1
(24 )

n /o/\ n( n + l ) ( k e +  bk0) n {2l) 

P
OTHOHieHHe

W
, t . e. yae jibH yio  THry,

(21)
n - j - 1

E cjih ypaBHeHHe (1 8 ) noacTaBHTb b 
ypaBHeHHe (2 1 ),  t o  ConpOTHBJieHHe a b k - 
IKeHHIO

1 n + 1

ypaBHeHHH (1 5 ) h (1 6 ) a a ioT  yaoBJie- 
TBopHTejibHyio CTeneHb to h h o c th  b  uphhh- 
Tbix ycjioBHHx. PIocKOJibKy MexaHHKa rpyH ­
TOB He HMeeT jiyHH iero M eToaa, HHKaKoe 
a p y r o e  pemeHHe He oöecneHHBaeT öoJib- 
rneft to h h o c th . ypaBHeHHH (1 7 ),  (1 8 ),  (2 1 ) 
h (2 2 ) uoaBeprajiHCb c rp o ro ft  inpoßepKe, 
KOTopan noÄTB epan jia  hx npaKT»HecKyio 
npHTOaHO-CTb.

3 t h  ypaBHeHHH, x o th  ohh  h MoryT öbiTb 
HeTOHHbl C TOHKH 3 p e H H H  OÖbPIHblX KpHTe- 
pHeB, M'Hono aaiOT b HayHeHHH noapoöHO- 
CTeü h Bbißopa HanpaBJieHHH AJifl peiueHHH 
npoßjieM  asHMeHHH no rpyH Ty. H anpH ­
Mep, ypaßj.eHHe (2 2 ) hcho yKa3biBaeT « a  
npeHMyuiecTBO, KOTopoe aaeT  aaHEHan y3- 
Kan n a om aa b  KOHTaKTa, 'noTOMy h to  MeHb- 
uiaH BeaHHHHa b h ö o jib m ee  aHaneHne / 
oßecneHHBaioT MeHbiuee conpoTHBaeHHe 
aBH>KeHHIO.

O  u  e h k  a r  y  c  e  h h u  bi h k  o a  e  c  a. 
TnroBaH pea'KHHH rpyH Ta h coinpoTHBaeHHe

HacTo Ha3biBai0T «K03(j>i})HUHeHTOM cuen 
aeHHH». ypaBHeHHH (2 3 ) h  (2 4 ) aa ioT  ao 
CT3TOHHO TOHHbie pe3yHbTaTbi aaH yM epen 
.hhx BeaHHHH HorpyjKeHHH h  noaT>eMa 
f la n  caynaeB ßoaee ra yß o K oro  norpyace- 
hhh h HepaBHOMepHoro pacnpeaeaeHHH 
Har,py3KH ypaBHeHHH (2 3 ) «  ((24 ) HMeioi 
ßoaee caojKHbiit Bna-

T Io  npHBeaeHHbiM Bbiuie ypaßiHeHHHiM, 
3Han u aom a ab  KOHTaKTa ryceHHiibi HaH ko- 
a eca  c rpyHTOM, m oikho onpeaeaH Tb Be­
aHHHHy norpyiKeiiHH, conpoTHBaeHHe abh- 
meHHio, cn ay  th th  Ha KpioKe, MaKCHMaab- 
Hbifi noabeM , KOTopbiü inpeoaoaeeT Ma- 
IHHHa. TaKHM 0'6pa30M, IMOJKHO OlieHHTb 
a an  aaaaHHbix ycaoBHÜ napaiMerpbi ry c e -  
ihhhhoh Han KoaecHoft MauiHHbi, on p ea e­
aHTb n p eaea  npoxoaHMOCTH eaHHHHHOü 
MaiHUHbi Han MauiHHbi c npHuenoM1.

O  in t  h m a a  b h a h n o a  b  h *  h o c  t  b 
a b t  o im o 6 h a  si. CoBpeMeHHbie M eToau  
OIieHK'H inOaBHJKHOCTH aBTOMOÖHaeft IÖa3H- 
pyiOTCH ToabKo Ha pe3yabTaTax noaHroH- 
HblX HOnblTaHHH. OaHaKO BO B,peMH T3KHX
HcnbiTaHHH peaKo H3MepHioTCfl napaMeTpbi 
rpyHTa. HcnbiTaTeabHbie Tpaccbi peano 
noaönpaioTCH ma ocHOBe KoaHHecTBeHHoro 
aHaaH3a rpyHTOB «  CTaTHCTHnecKoft oßpa- 
ö o tk h  !pe3yabTaTOB oueHKH npoö. niosTO- 
My p eax o  yaaeTCH uoaynHTb ToHHbie «c p ea -

1 Abtopom  paccMaTpHBaeTca paa npHMepos 
onpeaeJieHHH no npnßjiniKeHHbiM iJiopMyjiaM na- 
paMBTpoB ryceHHHHUx n KoaecMbix MauiHH c 
BiiacTHHHbiMH iuhhbmh. BoJiee noapoöHoe H 
6onee TOHHoe pemeHHe tbkh x  3anau caeaaHo 
coßeTCKHMH aBTopaMH, HanpHMep H. C. Areft- 
KHHbiM 151, Ha KOTopbix ccuaaeTCH M. T. Beu- 
xep.

,HH6 xap aK Tepn cTH K iH » noTeH UH aabH oii 
M ecT iiocTH , n a  K O Topo ft (ö y a y T  npoxoaH Tb 
HcnbiTaHHH.

3 T a  T p y a H ocT b  o n p e a e a e H iin  «ypoBHH» 
npoxoaH M O CTH  n o  M flrK O M y rp yH T y  np.HBe- 
a a  k TO M y, h to  n p aB H aa  HonbiTaHHii ry ce- 
HHHHblX MauiHH TpeÖ yiO T  HCnblTaTenbIHblX 
n a o m a a o K  c  TB epab iM  rpyH TO M . OaHaKO 
pa H ee  ö b ia o  n oK a3 aH o , h to  Ha TBepaoM  
rp y H T e  OTHoineHHe t h t h  Ha K p ioK e «  B tcy  

P
(MauiHHbi npaKTHHeCKH OaHHaKOBO

a a n  B cex  MauiHH.

T Io a H y io  o’u eH K y n o a B h m h o c th  MauiH'Hbi 
h 'KOHCTpyKTHB'Hbie H3MeHeHHfl, T p e öy iom H - 
ecH  a a a  ee onTH M aabH oft p a ö oT b i b aaH - 
Hbix y caoB H H x , m o jk h o  a a T b , e c a n  Bb iöpaTb 
cneuH ijiH H ecKH e H cnb iTaTeabH b ie n aom aaK H , 
n p e a c T a B a n io m H e  Becn cn eK Tp  rpyHTOB. 
O nblTb l HOKa3bIBaiOT, HTO MaUIHHa, (HMeiO- 
m a n  n p eH M ym ecT B a  n p n  aßHHieHHH Ha 
oaHOM  rp yH T e , ö y a e T  p a ß u a  n a n  aa>Ke xy- 
H<e A p y r o f t  iMauiHHbi, a ß H ra iom e ftcH  na 
a p y r n x  rp yH T a x . ^ T o ö b i .oxBaTHTb necb  
cn eK T p  H3MeHeHHH rp yH T a  b m p ea ea a x  
aa llH b lX  -yCaOBHH, OÖbIHHO CHHTaeTCH He- 
OÖXOaH.MblM HM eTb OT H eTblpeX a o  CeMH 
B n aoB  rp yH T a .

n o c K o a b K y  BbiBeaeniibie ypaBHeHHH npH- 
eMaeMbi a a n  öoabu inx h  M a a u x  m huihh , hx 
m o jk h o  Hcnoab30BaTb npn oueHKe pe3yab- 
TaTOB HanbiTaHHft HarypHbix oöpa3UOB na 
MecTHOCTH h M aflbix M oaeae ft b a a ö o p a - 
TopHH. OnbiTbl noKa3bißaioT, h to  aan  cpaB- 
HeHHH noaBHKHOcTH MauiHH u eaecooöpa3 - 
h o  noabaoBaTbcfl MeToaoM MoaeanpoBa- 
HHfl. Zlasi SToro a eaa ioT  oiöbinuo qeTbipex- 
rpyiiTOByio MBHHaTiopHyio n a om aa n y  h 
Ha lieft npoBOAHT ncnbiTaHHe .Moaeaefi 
MaiUHiH.

H cu oab3yfl noayneHHbie b aaöop a T op - 
Hbix ycaoBHHx onbiTHbie aaHHbie, nporpaM - 
MHpyiOT Ha SaeKTpOHHO-BbIHHCaHTeabHOfl

Phc. M . Pe3yabTaTbi m anm a  MauiHH c no- 
Mombio nporpaMMnpoBaHHfl, Hcnoab3yeMbie 

a a a  npeacKa3aHHH hx noaBHiKHOCTH:
a —  BOCbMHKOJieCHblft aBTOMOÖHJlb Ha IlIHHaX
21,00~28'/; 6 —  ryceHHHHan MauiHHa*, e  —  BOCb- 
MHkojiecHbift aBTOMOÖHJib Ha uiHnax 15,00 —  20"; 

■ e — UieCTHKOJieCHblft aBTOMOÖHJIb Ha IlIHHaX 
15,00 — 20"; d — HeTbipexKOJiecHbiö aBTOMOÖHjib 

Ha uiHHax 15,00 — 20".

M auiHHe TipHBeAeHHbie Bb iuie in ap aM eT p u qe- 
CKHe ypaBHeHHH, HTOÖbl lOIieHHTb He TOJIbKO 
K o ^ e c a  h ryceH H U bi, « o  h  npeABap-HTejibHO 
CpaBHHTb MauiHHbi pa3JIH'HHHX KOHCTpyK- 
THBHblX n pon opu H H .

HanpHMep, iH3MeHeuHe BeJiiHHHHbi k 3 
nporpaM M e BbmucjiHTejibHou MauiHHbi 
.nO3B0JIHeT CTpOHTb KpHBbie OTHOUieHHH

P

W
(pnc. 11) ajih  ceMeucTBa MauiHH,
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h m c io iu h x  ouHHaKoabifl Bec h qeTbipe,
m e c rb  hjih BoceMb KOJiec MaJioro UHaMeT- 
pa, ryceHHHbt hjih  BoceMb iu h h  öoab iu oro  
aHaMeTpa. 3 t o t  rpatjiHK KOJiHqecTBeHHO 
onpeaejiaeT  npeHMymecTBa Hcnoab30BaHHH 
öoab iu oro  q.HCjia KOJiec hjih ryceHHU. 
O h  TaKJKe noKa3biBaeT, h to  et aaHHOM
cjiyqae  öoabinue iu k h m  npeBocxoaaT hc-
cjieayeM bie ryceHHubi TojibKo Ha rpyHTax,
JIJIH KOHTPOJIH k >  0,5.

ripefljiojKeHHbiH MeTOH oueHKH n oaB H *- 
h o c th  MamHH aaeT öoa ee  oöoöiueHHbie 
K oaaqecTB eH H b ie  aaHHbie. t lp a  s to m  Me- 
xaHHqecxaH noaßHJKHOCTb MauiHH, npea- 
Ha3HaqeHHbix a aa  paöoTbi BHe aopor, onpe- 
aeaaeTca  Kax onTHMaabHoe coqeraHwe 
(«SKcnayaTauHOHHaa onrHMH3au H a ») pa3- 
awqHbix MexaiiHqacKHX napaMeTpOB: c k o ­
p o c th ,  pacxoaa  Tonansa, rp y 3onoabeMHO- 
CTH, OTHOUieHHH THTH K Becy H T. n.

H a a  oueHKH p a öoroc n oc oÖ H O C TH  MaiiiH- 
Hbi H cn oab 3 y ioT  TaK>Ke n ap aM eT p  Pv  — 
CKopocTb aocTaBKH rpy30B  h nap aM eTp

Pv
—y  —  C K opocTb  aOCTHBKH r p y 30B, OTHe-

ceHHan k  p a c x o a y  T o n a n a a . riocaeaH H Ü  
n ap aM eT p  xap aK T ep H 3 yeT  BijHpeKTHBHOCTb 
T p aH cn op T a  h n oa iK eH  öbiTb b o 3m o >kh o  
ÖOabUIHM.

O KO H qaTeabH bifl Bb iöop  «Hanöoaee n oa - 
b h jk h o h » mauiHHbi a a a  3aaaH H bix  y c ao - 
bhh paßoTb i ö y a e T  o n p e a e a a T b c a  xeM, h to  
BaiKH ee skoh om hh  TonaH B a, CKopocTb 
aocTaBKH  HaH ß b icTpoTa  nepeaBHH<eHHa.

H p y r n e  HCcaeaoBaHHH n oK a3aaH  k o .i h - 
qecTBeHHO n p eH M ym ectB a  K o a ec  öoa b tu o - 
r o  a a aM eT p a . P e3 ya b T a T b i yB eaaqeH H a  iu h - 
pHHbi h p e3 ya b T a T H  yßeaHqeHHH UH aM er- 
pa uiHHbi, b  oTHom eHHH ya yqm eH H a  n oa - 
BHJKHOCTH, He OaHH3KOBbI. Ha OCHOBe Bbl- 
qncaeHHH m o w h o  n o a o ö p a T b  ceM eiicTBO 
«SK B H BaaeH TH bix» iu h h , KOTOpbie aaB aaH

H  P
6 bi oanHaKOBbie BeanqHHbi h ah

W W
Ha oaHopoaHOH cpeae.

C oB peM eH H oe h h c to  TexH H qecK oe y a y q -

UieHHe KOMnOHeHTOB mbuihh b KOHUe KOH* 
u o b  ö y a e T  conpoBo>KaaTbca HayqHbiM H3y- 
qeHHeM B3aHMOCBH3H MaiuHHbi h cpeAb i. 
T o a b K o  TaKHe ycH an a  M oryT  aaTb  p a u a o -  
n aabH oe ya y q u ieH n e  nepeaBHHceHHa no 
cyu ie .
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M. C. «DPEHKHH

Hoßbie KHHTH

M a a o B  A  H ., M exaH H 3au H a  h aBTOM aTH3auHa yH H B epcaab- 
hm x M e T a a a o p e » y m H x  CTaHKOB. M auirH 3, M . 1961, 600 CTp., 
T. 10 000 , u. 2 p y ö .  b nep .

K o h c tp v k u h h  cp eacT B  M exaHH3auHH h aBTOMaTH3auHH 3 a rp y3 - 
kh  yH H B epcaabH b ix  M eT a a a o p e iK y iu H x  c t3 h k o b  b  n p o u e c c e  M exa - 
H H qecK oii o öp a ö oT K H  a e ia a e i i .

H a a  HHJKeHepHO-rexHHqecKHX p a ö O T H H K O B .

M e T o a H K a  h p e3 ya b T a T b i H CcaeaoeaH H H  TonaH BH ofi a n n a p a T y p u  

TpaK T op H b ix  a H 3 ea e ii, M a m rH 3 , M  1961, 68 CTp. (T p y a w  H A T H ,  
Bbin. 1 3 0 ), t .  790, u. 21 Kon

AH aaH 3  KOHCTpyKUHH H acocoB  pacn peaeaH T eabH oro  THna. pe- 
3yab T aT b i hx H cnbnaH H ft. npH quH b i HepaBHOMepHOCTH n oaaqH  T o n ­
aH Ba H acocaM H . M e T o a H K a  onpeneaeH H H  xapaKTepH CTH K p a cn p e - 
a e a H T ea e ft ,

H a a  HHateHepHO-TexHHqecKHX paöOTHHKOB.

n a a T O H O B  B . <t>., floaU lH nH H KH  H3 nOAHaMHÄOB. M a m rH 3 , 
M .  1961, 112 CTp., t .  8500, u. 35  Kon.

O ß o flcT B a  noaH aM H aoB  h cn o c o ö b i hx n ep ep aöoT K H . O coöeH H O - 
c th  KOHCTpyHpoßaHHH. p a c q e T  h npHM epbi ucnoab30BanH H  n oaH - 
aM HaHblX nOaUIHnHHKOB B y 3 a a x  TpeHHH. yCT3H0BKH a a a  npOH3- 
BOaCTBa noaiUHnHHKOB H p e *H M b I HX H3TOTOBaeHHa.

H a H  HHJKeHepHO-TexHHqeCKHX paöOTHHKOB.

C  b a h p K a A . A ., U ,eH Tpoöe>KH oe aw Tbe M ea a n x  öpoH 3 0B u x  
B T ya oK . O n b iT  3 a B o a a . M a u irH 3 , M . 1961, 112 C Tp ., t .  4200, u. 
26 Kon.

T e x H o a o ru a  H 3 ro ioB aeH H a  MeaKHX öpoH 30B b ix  B TyaoK  m c t o h o m  
Bep T H K aab H oro  u eH T p o ö en iH o ro  aH Tba O ö o p y a o B a H H e , npH M eH ae- 
M oe a a a  H3roTOBaeHHa B T yaoK  (u e H T p o ö e *H b ie  MauiHHbi c  BepTH- 
KaabH oft o cb io  B p a m e iin a  h nHeBM aTHqecKHM  npH BoaoM  h n pa - 
BH JibHO-pa3aaToqHbie K pH nToaoB b ie  n eq H ). r ip ea oT B p a iu eH H e  h 
HcripaB aeH H e ö p a x a  oTaHBOK.

H a a  HHJKeHepHO-TexHHqecKHX paöOTHHKOB.

T  a t  e  b o  c  o  b K . T ., HopM aTH BH bie p a cq eT b i paBHOMepHoro 
n p on 3 B oacT B a  b cepHHHOM MauiMHocTpoeHMH. M a m rH 3 , J l. 1961, 
248 CTp., t . 3200, u. 87 Kon. b nep

[~IoKa3aTeaH  paBHOMepHOCTH np0H3B0UCTBa. T eop eT H qecK H  h 
npaK TH qecK H  oöocHOBaHHbie M eT o a u  HopMaTHBHbix pacqeTO B  b  o p - 
ra iiH 3au u H  paBH O M epH oro  M aiuHHOCTpoHTeabHoro npoH3BOUCTßa. 
yu p o iu eH H b ie  p a cq eT b i pa3 M ep oß  napTHH, o ch ob h m x  saeMeHTOB 
ÄaH TeabH ocTH  npoH3BOUCTBeHHoro UHKaa h He3aBepm eH H O ro n po-

H 3 B 0 U C TB a . n p H M e p b i  H o p M a T H B H b ix  p a c q e T O B  h  n o a y q e H H H x  p e - 
3yabTaTOB n o  p a a y  u e x o B  M a n iH H O C T p o H T e a b H b ix  3 a B 0 H 0 B .

H a a  HHJKeHepHO-TexHnqecKHX paöOTHHKOB.
y  t  a m bi ui e b P  H., TexH H K a H3MepeHHa c k o p o c t h  Bpame- 

h h h . ro c3 H e p ro H 3 u a T , M .— Jl., 1961, 104 CTp., t .  13 500, u. 87 Kon.
M e T o a b i H3MepeHHa y ra o B b ix  C K op oere ft h npH M eH aeM aa a a a  

3 t h x  u ea eü  a n n a p a T y p a . C xeM b i h KOHCTpyKUHH a a ö o p a T o p H b ix  h 
cTeH aoß b ix  TaxoM eTpoB , saeK T poH H oft T axoM etp n qecK O H  a n n a p a -  
Typbi  h caM onH iuyiUH X TaxoM eTpu qecK H X  annapaTO B.

H a a  HHJKeHepHO-TexHHqecKHx paöOTHHKOB, p a 3paöaTU B aiom H X  
H3M epaTeabHyio a n n a p a T y p y  h npoßoaaiu H X HcnbiTaHna oöbeKTOB  
B p a 3aHHHbIX OÖaaCTHX TeXHHKH.

H l  a  y  r  e p  M. A., Y cK op eH H e h ycoBepm eHCTBOBaHHe xpoM H - 
poBaHHa n eT a a eß  MauiHH. MamrH3, M  1961, 140 CTp., t .  7500,
u. 53 Kon. b  nep

H o ß b ie  c n oc oö b i a a e K T p o a H T n q ecK o ro  xpoM H poß aH H a: x p oM n p o - 
BaiiHe H3 C K opocTH oro  c a M o p e ry a H p y io iu e ro c a  sn eK Tp oaH Ta  h H3 
x o a o a H o ro  T eT p a xp o M a T H o ro  sa eK T p oa H T a , xpoM H poßaH H e npa 
nepH oaaqecK O M  H3MeHeHHH aanpaB aeH H a  TOKa, M H orocaoacH oe  
xpoM H poßaH H e b npoToqHOM  sa eK T p oa H T e  b yabTpa3ByKOBOM  noae. 
M epon pH H TH a no c h h ik c h h io  H enpoH 3BoaH TeabH bix  3 a ip a T  sa eK - 
T p H q ecK oro  TOKa h xpoM O BO ro aH rH apH aa .

H a a  HHJKeHepHO-TexHHqeCKHX paöOTHHKOB b  oöa a cT H  M e T a a a o -  
nOKpblTHH.

3 a e p  h K a f i 3 e p ,  B u pyÖ H b ie , rHÖOHHbie h BWTHJKHbie uiTaM- 
nu. CoKpam . nep. c HeM. M. M. rieB3Hepa. noa pea. ® . A. IHy- 
KHHa. Jl. 1961, 396 CTp., t .  8000, u. 1 p 80 K. b nep.

P a c q e T , n poeK TH poßaH u e h  H3roTOBaeHHe BbipyÖHbix, rn ö oq H b ix  
H BblTHJKHblX UITaMnOB. n p H M ep b i KOHCTpyKTHBHOrO BbmoaHeHHS 
u iTaM noB , n paM eH aeM bix  b  p a 3 a a q H b ix  y c a o B u a x  npoH 3B oacTB a.

H a a  HHJKeHepHO-TexHHqecKHX paöOTHHKOB.

IO  <J) a 3 .  n „  MHCTpyMeHTaabHoe x o 3 h h c t b o  MauiHHocTpon- 
TeabHoro 3aeoaa . MamrH3, M. 1961, 120 CTp. (BaöaHOTeqKa no 
33BOUCKOH SKOHOMHKe), T. 7500, u. 37 Kon.

B o n p o c H  opraHH3auHH h naaH H poBaH H a np0H3B0ÄCTBa HHCTpy-* 
MeHTa, p erya u p oB a H H e e r o  n o ip e ö a e H H a , cn eu H aaH 3 au n a  HHCTpy- 
M eHTaabHbix u exoB , nocTaHOBKa H H TpyM eH TaabH oro  o ö ca y iK H B a - 
h h h  h  ynpaBaeH H H  HHCTpyM eHTaabHHM  x o 3 h i ic t b o m  3 a B o a a .

H a a  HHJKeHepHo-TexHuqecKHx paöOTHHKOB, 3aHHM aiom Hxca hh- 
CTpyMeHTaabHofi nouroTOBKofl npoH 3BogCTBa.
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3 T a  aBTOM aTHHCCHaa j ih h h h ,  n e p B a n  H3 c e p i in  j ik u h K ,  

HOCTaBJieHHan b C. C. C. P. r o c y n a p c T B e iiH b iM H  3aBonaiviH  

«P E H O » ,  caM H M  K p y n u b iM  n p en n p H H T H e iw  n o  H 3 roT O B jieH H io  

c n e u H a j ib H w x  a r p e r a T H b ix  c t b i ik o b  b o  O p a H U H H . 

A ß T O M a T iin ec K a H  j ih h h h  c o c t o h t  H3 4 -x  a rp e ra T O B  na  
KO TO pblX  HaXOHHTCH 14-Tb 3JieKTpO M eXaH H H eC KH X CHJIOBblX 

TOJIOBOK II 7-Mb KOHTpOJIbHblX yCTpOÜCTB HJIH OÖpaÖOTKH 

n p b iu iH H  n o p o ö K H  n e p e a a n  r p y 3 0 B b ix  aBTO M O önJieit. 36 p a ö o -  

HHX O Iiep aU H H  BblllOJIIIHIOTCH OaHOBpCM CIIHO.

6000 3JieKTpoM exaHH necKHX ciiJiOBbix t o j i o b o k ,  500 a r p e ­
raT O B , 230 a rp e ra T O B  c n oßopoT iib iM  c t o j io m ,  150 aB T O M ara -  
n ec K iix  jiH H H fi, Bb inym eH bi 3 aßoaaM H  « P E H O »  h  npnivie- 
HHIOTCH BO MHOl'HX CTpaiiaX  M H pa B CaMblX pa3HOOÖpa3HblX  

O T p ac jif lx  npoM biiujicHH OCTH , c p e a n  K O T opb ix ; H3roTOBJieiiHe  

xo jioaH JibH H K O B, 3JieKTpoHBHraTejieii h  ajieK TpH necK ott a n n a -  

p a T y p u ,  HeijiTHiibix T p y ö o n p o B o a o B , p a3 J iH iH b ix  B e im u ie ft  h 

«jw ianueB , M aniHH h jih  T en craJ ibn o H  npoM biiujieHH OCTH , u iB e ft-  

H bix  w au iH H , M a in im  h jih  H3roTOBJieiiHH G y M arH , Ten jiO B bix  

HBiiraTeJiett pa3JiH>nibix M om nocTeft, J iensoB bix  h  rp y 3 0 B b ix  

aBTOMOÖHJieß, MOTOpOJIJiepOB, CejIbCK0-X03HHCTBeHHbIX M a- 
iu h h ,  H<eJie3HO-HopoH<Horo H H B e ir ra p a  H T. n .

JJjih B cex  H on o jiiiiiT e jib H b ix  CBeHeHHit nncaTb 
O P A H H H fl, RENAULT DIVISION MACHINES-OUTILS 
8-10, avenue Emile-Zola, Billancourt (France)

OjeitTpoMexann'iecKue ca-JOBbie to johkh «PEHO» 
Bbino.u iaioT  b auTOMaTH'iecKOM a u i t j e  paaJHM- 
iibie oiiepauuu Kau H anpaM ep; CBepjeHae, 
3enitepoiiaBae, pacTO’iKy, tpeaepoBaiiHe, o frro 'iK y, 
BiiyTpüiiuioio n iiapyatnyio jie3b0y.

Division Machines-Outils

RENAULT
Billancourt-France
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