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A . f l .  n O T A n E R K O .  M . T. P A K O B L U H K , T. B. K A f lJ lA H , B. C . C E H A T O P O B , E. M. H O Q C P E

T p e c T  «A B T o p e M C T p o M M O H T a m »

B C J 1 E A C T B H E  HHTeiicn(J)HKaiuiH npoH3BOACTBa BeAocnneAOB 
TpeöyeTC« coBepuieHCTBOBaHHe onepaTHBHoro k o h tp o a h  paöo- 

Tbl KOHBeflepOB CÖOpOHHblX uexoB.
ABTOMaTH3aiiHH Aaace Taxoft npocTeflmeft 4>yHKiiHH ynpaBAeHHH, 

xax yqeT, qacro  3aTpyAHHTeAbHa. O a H a xo  pemeHHe ee h c o ö x o a h - 
MO, nOCKOJlbKy OHO II03B0JIHT OCymeCTBHTb KOHTpOJIb npOH3BOÄCTBa 
h ero peryjiHpoBaHHe.

KoHCTpyKTHBHbie OCo6eHHOCTH nOÄBeCHblX KOHBeflepOB BeJI03aB0- 
äob He oöecnenHBaioT onpeAeAeHHofl (pHKcaiiHH BeAocnneAa b 
npocTpaHCTBe, h to  co3AaeT H3BecTHbie TpyAHOCTH n p n Bbi6ope a 3 t -  
hhkob yneTa. rioK aiHB aHH e BeAocnneÄOB, HeonpeAeneHnoe nojio - 
iKeHHe KOJiec, pa3AHHita3 nacTOTa CAeAOBaHHH noAsecoK, h3 a h - 
HHe Ha KOHBefiepe He3arpy»ceHH ux BeAocnneAaMH noABecoK npaK- 
THHeCKH HCKAKWaiOT B03MÖ>KHOCTb npHMeHeHHSI KOHTaKTHblX Ä S T- 
hhkob. B  onncHBaeMOH CHCTeMe b KaqecTBe Aam HKOB y ie T a  hc- 
noJib30BaHu panH0H3OTonHbie npnöopbi, oÖAaAaiomHe npeHM ym e- 
CTB3MH B CpaBHeHHH C APyrHM H THüaMH 6eCKOHTaKTHbIX 
yCTpOHCTB f l ] .

J\jlH HCKAIOHeHHH AOHCHOrO CHGTa BeJIOCHneAOB HCII0JIb30BaHbI B 
KaiKflofi TOHKe Cbeiwa HH<j)opMaiiHH ABa AaTHHKa, paöoTaiom H x no 
cxeMe coBnaneHHH (p n c. 1 ).  B  mom cht oTcneTa HOHTOHpyiomHfl 
noTOK nepßoro hctohhhk3 (b  K aiecTB e hctohhhkob HOHH3Hpyiome- 
ro  H3JiyneHHH npHMeHeHbi hctohhhkh TH na B H C -1  c  paAnoaKTHB-

hmm npenapaTOM Sr-90 aKTHBHOCTbio 4— 5 MKtopu) nepeicpbiBaeT- 
ch iBeflymefi 3Be3AonKoö BeAocnneAa, noTOK B Toporo HCTOHHHKa —  
Ü1TOKOM nOABeCKH.

H 3 -3 a  KOHCTpyKTHBHblX OC06eHHOCTefl KOHBeflepOB B03M05KH0 He- 
noAHOe nepenpuTHe n y iK a  3Be3AOHKoft BeAOCHneAa. CnocoÖHOcTb 
paAHOH30TonHbtx ycTpoficTB HaAeJKno paßoTaTb Aance n p n HenoJi- 
hom nepenpuTHH nynxa HBHAacb peuiaioiiiHM cooöpaHceHHeM npa 
Bblöope MeJKAy paAH0H30T0nHWMH H (})0T03/leKTpHHeCKHMH AaTHH- 
KaMH. flA H  JlOBbimeHHH HaAeHCHOCTH paÖOTH K03(j)(J)HIlHeHT HyBCT- 
BHTeAbHOCTH paAH0H30T0HHbIX npn6opOB

N,
m  ■-

cp

No,

rAe N cp —  HHTeHCHBHocTb ny'iKa, HeoßxoAHMaH a ah  cpaßaTbiBa- 
hhh peAe npn6opa;

N o m n  —  HHTeHCHBHOCTb TiyHKa, HeOßxOÄHMaü ÄAH OTnyCKaHHB 
peAe (noAÖopo.M h peryAHpoBKoft HHierpHpyrouxeft 
uenoHKH K03$<J)HUHeHT AOBeAeH äo 3aHqeHHH m =  1,6).

BAOK-cxeMa OAHOro H3 KaHaAOB CHCTeMbi npHBeAena Ha pnc. 2. 
no TO K  H3AyneHHH HCTOH’iiiKa M 2 npepuBaeTCH npoxoAHiiiHM no 
KOBBeiiepy BeAocnneAOM, mto Bbi3biBaeT pHA HMnyAbcoB Ha b h x o - 
Ae ÖAOKa 2PB. O AH axo pe3yAbTHpyromHH «M nyAbc n o ciy n a e T Ha

B O J i o r o i U K A s i  

O Ö J ia iT S 'a  '  C 6 "  o  ~ ' : a
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I ABTOM OÖHJIbHan npOMblUIJieHHOCTb Mi 9, 1970 r.

b x o ä  c ie T i io r o  ycTpoßcTBa TO ßbKo npn OßiioBpeMciiHOM cpa6aTH - 
BaHHH 6ßOKOB 1PB h 2PB, t .  e. b MOMeHT nepenpuTHH o6 oh x  nyn- 
KOB.

(HjmreJibHOCTb TaK oro  pe3yjibTHpyroinero HMnyßbca 0,4— 0,6 ceK. 
Oß'HaKO He HCKJliOHeHa B03M01KH0CTb OCTaHOBKH KOHBefiepa B MO­
MeHT .nepeKpbiTHa o ö o h x  nyßKOB. T o rß a  ßßHTeßbHocTb HMnyßbca 
B03pacTeT h CTaHeT paBHOß BpeMeHH oct3H obkh  KOHBeflepa. Bo 
H3Öe>KaHHe neperpy30K eneTHoro ycTpoßcTBa C y  Ha e ro  Bxoße 
npeÄycMOTpeHa (popMHpyiomaH nenb 4>U, .BbißaiomaH npaTKOBpe- 
MeHHblß HMnyßbC npH ßIOÖOfi ßßHTeßbHOCTH BXOßHOrO HMnyjibca. 
npHM0H6HHOe B CHCTeMe CTCTIIOe yCTpofiCTBO peßefiHO-KOMMyTailH- 
o h h o to  Tnna no3BOJiaeT coxpaH H ib  ßHCTaimnoHHoe ynpaBßeHHe 
HH(|)OpMaUHeH ßßHTeßbHOe BpeMH. npHOMIIHKOM HHCpOpMaßHH HBßH- 
IOTCH MajIOraÖapHTHbie (b  HaCTOßbHOM HCnOJIH6HHH) HH^pOBbie

P hc. 1. npoxojKÄeHHe Beßocnneßa mhmo ßaTHHKOB 
ycTpoßcTBa cxeTa:

1 — HCTOHHHK HOHH3HpyroIßerO H3ßyTeHHH H a 2 — HC- 
TOHHHK HOHH3HpyiOmerO H3JiyqeHHH H a 3 — flaTMHK pe- 
jiefiHoro fiaoKa 1 PB; 4 — ßa'r'iHK pejieflHoro 6.ioKa 
2PB; 5 — HC.nocHnoa; 6 -— IIITOK iio ; ;h c c k h ; 7 — 3a- 

lUHTHbie IUTOpbl

B K axecT B e re n e p a T o p a  HMnyßbCOB c ie T a  n ßa iiO B b ix  u,H(}>p f/7 
HCn0JIb30BaH ’HeCHMMeTpHHHblß M yßbTHBHÖpaTOp Ha Tp3H3HCT0- 
p a x  C pa3JIHHHOH npOBOÄHMOCTbK) (n -p -H  H p - n - p ) ,  OÖßaßafOIßHH 
x o p o m e fl  T eM n ep aT yp H oß  cTaÖHßbHOCTbio. H M n y ß b c u  n p a M oy ro .ib - 
Hofl 4>opMbi, re H ep n p yeM b ie  s t h m  M yßbTH BH Ö paTopoM , HMeiOT ßßH- 
TeJibHocTb ~  10 MceK, a  aacTO Ta h x  noBTopeH H H  90— 150 b m h - 
H yT y.

ü , c m

M & 6 )

P hc. 2. E ß O K -cxeM a  yc T p o ß cT B a :

Mi h Mi — aaT’iHKH CTC-5; H  — c x e M a  coßna- 
Ä e H H f l;  n y  —  nporpaMMHoe ycTpoflcTBo;

I1V — nepBHBHbie aacu

Z/eJieHHe xacTO Tbi re H e p a T o p a  ßßH  noßyaeH H H  H eoöxoß H M oß  na 
CTOTbi HMnyjibCOB ocym ecT B J iae T ca  n ep ecn eT H oß  ß e K a ß o ß , B unoß  
HeHHofl Ha T p n r r e p a x  3T-JI03, b  K O Topoß  e u x o ß  K a iK ß o ro  n p e jb i 
ß y m e r o  T p n r r e p a  n pncoeß H H eH  no caeTH O M y B x o ß y  n o c ß e ß y ro m e ro

B peM H  npocTO H  KOH BefiepoB b  M H H yTax y liH Tb iB aeTca  n o  cxeM e 
aH ajiorH H H ofl c x e M e  ca eT a . B K aqecT B e  C H e ra o ro  H M n yjibca  ncnojib  
3yeTCH H M nyjibc  BßeK TpH iecK H X  n acoB . C x e M a  3 a n p eT a  n p o x o iK ß e  
hhh cn eT H oro  H M nyßbca  BpeMeHH 3  OTnnpaeTCH n p n  n ep ep b iB e  b 
npoxoJKÄeH H H  Beßocvm eßO B m hm o ä b th m k o b  Ha B n ep eß  3aßaHHOe h 
p e r y j in p y e M o e  BpeMH (T exn oJ io rH qecK H ß  H H TepBaJi). TaKH M  oßpa- 
3om, n o ß  n p o c T o e M  KO H Beßepa n oß p a3 yM eß aeT C H  He ocT a n oB K a  ero  
ÄBHHCeHHH, a H enocTynJieH H e B eßocn neß O B  b TeaeH H e BpeMeHH, 
n p eB b im a iou ;e ro  T exn oß orH ß ecK H fi HHTepBaß.

.Hh h  npoB eßeH H H  p a cn eT a  s k o h o m Hn ecK o fl 3(jH})eKTHBHOCTH o t  
BHeßpeHHH CHCTeMU y q e T a  b  K an ecTB e pyKO BO ßH iunx M aTepnaßOB 
npHHHTbl ß B e MeTOßHKH1.

P a c n e T  BbinoßHeH Ha ocHOBaHHH aHaJiH3a TexHHKO-SKOHOMme- 
c k h x  noK a3aTeJ ie fi B e ß o cn n eß H o ro  3aBO ßa « B a f i p a c »  3a  1968—  
1969 r r .

H 3 p a c q e ia  c jie ß y e T , h to  c  n ep B w x  » c e  M ecau eB  p a ß o T U  CHCTe- 
Mbi y x e T a  noJiyiieHO  n oß u m eH H e p h tm h h h o c th  Ha 1,42%, co K p a iy e -  
HHe n p oc T oe B  oöopyß O B aH H H  coc ia B H J io  10% o t  cy m ecT B y rom ero  
ypOBHH. FIOJlyHeH, HCXOÄH H3 3THX ßaHHblX, CpOK OKynaeMOCTH CH­
CTeMU 1,1 r o ß a .

B H eßpeH H e CHCTeMU y n e T a  B eßocn neß O B  h  BpeM eHH npocToeB  
KOHBefiepoB n03BOßHßO COÖßlOßaTb nOCTOHHHUß pHTM npOH3BOßCT- 
Ba, COKpaTHTb npOCTOH CÖOpOHHLIX KOHBeflepOB npH  npOH3BOßCTB6 
BeßocnneßO B .

TaßßO U,T, 3H3KOBHMH HHßHK3T0paM H B KOTOpblX CßyHCaT HHßHKa- 
TO pu  T ß e ro m e ro  p a 3 p n ß a  THna HH-1. A H aßorH H H an  HH(j)opMaßHH 
oßHOBpeMeHHO n o c T y n a e T  Ha cßeTO B oe TaÖJio CT, n ax o ß H m eecH  b 
H ex e  cöop K H . Oho coßepHCHT 22 cerM eH TH bie ß H ^ p u , cocTaB J ieH H ue 
H3 ra 3 o p a 3 p H ß H u x  ßaM n  MTX-90.

HeO Ö XO ßH M U e KOMÖHHaUHH CBeTHIUHXCH CerMeHTOB B UH (})paX  T a - 
6 ß o  noßynaiOTCH c  n oM om b ro  ßHOßHO-M aTpHHHUx ß e m n ^ p a T o p o B , 
Bu noßH eH H bix  n o  H3BecTHbiM cxeM aM  [2 h 3]. O ß H aK o  3a cneT t o -  
ro ,  h to  aBTopaM H  npH M eH eH a ß ecH T H iH a a  cn cT eM a  cq e T a , h h ch o  
ßHOßOB b  c x e M e  yM eH b u ien o  c  60 ß o  24 n p n  oßHOBpeMeHHOM y ß e -  
ßHßeHHH HHCßa yn p aß ß H eM b ix  aßeMeHTOB UHiJipbi c 7 ß o  10.

Ha cßeTO B oe T a ö ß o , h o m h m o  ß a H H u x  o  4>aKTHHecKOM KOßHae- 
CTBe H3rOTOBßeHHbIX BeßOCHneßOB, BblBOßHTCH HHl})OpMaßHH o
nßaHOBOM 3aßaHHH c H a p a era iom H M  h t o t o m .
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KaHfl. T e x H . nayK K ). A . K O rA H , C . C . H A Y M O B , Jl. H. K O M A H O B

H A M H

K O J IH H E C T B O  M O TopH oro  M a cn a , p a c x o A y e M o ro  aßTOMOöHJib- 
HbiMH ÄßH raTejiH M H  Ha y r a p ,  3aBHCHT o t  p f u a  (jiaK TopoB  koh- 

d p yK T H B H O ro  h 3 K cnn yaTan H O H H oro  x a p a K T e p a , cpe.au  k o to p h x  
BaiKH yio poJib H rp aeT  K O H capyK u na MacJiocn>eMHbix n op u iH eB b ix  ko- 
Jieu. f lp H  Hcnojib30BaH H H  y y ry H iib ix  n op u m eB b ix  KOJieu K o p o ö a a -  
T o ro  n o n e p e q u o ro  ceneiiH H  Ha A E H ra r e n a x  c  «m okpm m h» rn n b 3 a - 
MH HHJIHHÄpOB, HMeiOUIHMH IIOHHJKeHHyiO JKeCTKOCTb, MaCJIOCbeM- 
Hbie KOJibua p a ö oT a iO T  He B c e ra a  yaoB/ieTBopH TeabH O , nosTO M y 
HX 3aM eHHK)T ÖOJiee SAaCTHHHblMH CTaJIbHbIMH MHOrOSAeMeHTHblMH 
KOJIbHaMH, COCTOHiUHMH H3 KOAblieBblX  ÄHCKOB, paAH aAbH blX  H 
oceB b ix  pacu iH p H T e jie ft.

KoJibiießbie ähckh  HaBHBaioTCH na p e ö p o  H3 npyJKHH- 
HOH TepMOOßpaÖOTaHHOÖ JieHTbl T0JIH1HH0H 0,7 MM, H3- 
roTOBJieHHOH H3 CTaJiH Y 8 A . P a ß o ia a  noBepxHOiCTb iahc- 
ko.b noKpbrBaeTCH caocm  xpoMa to a ia h h o h  0,1 mm 
(nocjie n'pHTHpKH). CoßcTBeBHasi y n p y ro c T b  ähckob  
AOJiÄHa öbiTb no BO3M01KH0CTH iMajioft «  ne npeBbimaTb
0,3 Kr.

PaanaJibH ue pacm npH T eA H  H3roTOBJiHK)TCH H3 a H a n o - 
THMHOH JleHTbl (CTaAb Y 1 0 A  HJIH 7 0 C 2 X A ) TOJIHIHHOH 
0,45 mm. y n p y ro c T b  pacuiHpHTcna, oÖHiaToro b  cßope 
C KOJIblieBUMH AHCK3MH, ÄO paÖOHerO 3a30pa O CTHKe 
nocJieÄH H x (TaH reH H H aJibH oe ycH J ine) c o c T a B A H e r  3,5—
4,5 Kr .

O c e B H e  pacuiHpHTejiH h s to to b ju iio tch  H3 CTajiH 65r.
ToJiniHHa jieHTu 0,7 mm, uinpnHa 2,5 mm.

B T a ß ji. 1 npH B eneH b i ocHOBHbie p a s M e p u  sjieM eaTO B  > 
p a 3 M ep H oro  p » A a  CTaJibHbix c ß o p iib ix  M acJ iocbeM H bix  
x o jie n .

B u ea p e H H e  c ß o p n u x  M a cn oc b eM H b ix  ko jiöh  Ha A'BHra- 
T e jia x  M ocK O B O K oro  aB T 0 3 a B O »a  hm. J lH x aq eB a , 3a- 
BOJIHCCKOTO H MeJIHTOnOJIbCKOTO MOTOpHblX SaBOÄOB 
oßeoneqH Jio  3H aH H TejibH yio  skohom hio b SKcnnyaTaiiHOHHOM  p a c - 
x o ; ie  M acn a  Ha y r a p .  OnHOBpeM eHHO ohm t SK ann yaTa iiH H  n o x a -  
3aJi, m o  HeTbipexaJieM eH TH bie cTanbH bie KOJibua xap axT ep H 3 yioT C H  
3aMeTHbiM yM eHbmeHHOM y n p y ro c T H  n o  M ep e  HapacTaHHH H3HOca 
c  yßeJiHqeHHeM  ra p o ß era  a'BTOMoßHnsi, h to  H e »e n a T e n b H o .

B CBH3H C 3THM B H AM H  pa3pa60TaHa KOHCTpyKIlHH Tpexsjie- 
MeHTHblX CTajIbHblX MaCJIOCbeMHblX KOJICU, C paCUIHpHTeJIHMH H3 
CTaJIbHOH npyjKHHHOH JieHTbl. OhH BbinOJIHeHU B BHfle COnpHJKeH- 
HblX n-oßpa3HbIX SJleMeHTOB C rpeÖHHMH Ha rOpH30HTajlbHbIX ne- 
peMbiHKax, corHyTbiMH U-o6pa3HO Boxpyr cpeAHeft och  xaHaBXH 
nopuiHH. J\nn noBbimeHHH sjiacTHHHOCTH ynpyrne aneMeHTU Ha- 
KJIOHeHbl K TOpiieBOH nOBepxHOCTH KHHaBKH. TaKHe pacuiHpHTejiH 
npn ycTaHOBKe b a h ah h ap h  ABHraTejiH AecjJopMHpyiOTCSi b TaHreH- 
HHajibHOM HanpaBJieHHH h nosTOMy b AanbHefimeM BMeHyioTCH 
«TaHreHiiHaJibHbiMH». nonepeHHoe ceneHHe TaHreHHHaJibHoro pac- 
HiHpHTeJiH noKa3aHO Ha pnc. 1, a, pa3BepTKa —  Ha pnc. 1, 6.

P h c. 1. TaHreHHHaJibHbiß pacrnnpHTeJib: 
nonepeHHoe ce^enne MacjiocT>eMHoro KOJibua; 6 —  pa3BepTKa pacuiHpHTejiH

n p n  KOHCTpynpoBaHHH TaHreHHHaJibHbix pacuiHpHTejieft o n p e A e -  

jih io t  A e(})op M aH H io  ö o flH o r o  y n p y r o r o  3BeHa äah h oh  t  n o «  A e ö -  

CTBneM 3aAaHHoro TaHreHHHaAbHoro ycnAHH P m (pn c. 1, 6),  hc- 

noAb3ya H3BecTHoe ypaB H eH H e a a h  onpeAeACHHa n p o r n ß a  f  KOHiia

T a ö i m a  1
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M eM 3-966 .............................................................................. 72 4,18 63,3 3 4 8 10 1,2 12 17 2,7 ' 12,7
M eM 3-968 67,5

76 4,0 3 3,9 9 10 1,2 12 18 2,5 12,6
M sM A-408 67,2
M 3M A-412 73,5 12

82 5,0 3 4,9 9 1,5 12 18 3,5 13,5
TA 3-51 A 72,5 5
3M 3-21

92 5,0 82,5 3 4,9 9 12 1,5 14 19 3,5 14,5
3M 3-53

3 H / I-1 3 0 .................................................................................. 100 5,0 89,0 4 4,9 10 11 1,5 14 19 3,5 15,5
3 H J I-1 6 4 .................................................................................. 101,6 4,79 91,0 3,6 4,7 11 8 1,4 12 20 3,3 15,15
3HJI-375 .................................................................................. 108 5,0 97,4 4 4,9 11 11 1,5 14 30 3,5 10,8
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4 ABTOM OÖHJlbHafl npOMblUIJieHHOCTb JV» 9, 1970 r.

KOHCOAbHO 3aAeJlaHHOH ÖaJIKH, H M elOm efi ÄJIHHy l\ H MOMeHT HHep- 
UHH ceneHHH J:

3 E J

r f le  E  —  M O A yjib  y n p y ro c T H  M a T ep n a A a  ßaAKH.
H 3 3 T o ro  ypaßH eH H H  c  yneTOM  reoM e ip H w ecK H X  cooTHOiueHHÜ 

(pH C . 1, 6 )  n o A y iH M

»  , . 4 P m f  l  \3

«Z^jiHHa A e4>opM H poB aH H oro  3BeH a t i = 1 — ö .

M h c a o  3 B eH b eB  p a c m n p H T e J iH

n DpEab3 sin'tp

1 =
7t Dp  1062 b *

\ m t b *  —  P m P '
( 1 )

Bo B p eM H  B b lÖ O pa  K O H C TpyK TH B H b lX  O a p a M e T p O B  H eo 6 x O A H M O  

w ie A H T b  3a T eM , h t o 6 w  A J iH H a p a c rn n p H T e J iB  b  c b o S o ä h o m  c o c t o h - 

h h h  He n p e B H U ia J ia  A A H H y  b  p a ö o n e M  c o c t o h h h h  ß o A e e  HeM  H a 

4%, T a n  K a K  b  n p oT H B H O M  c J iy q a e  M a c A o c b e M H o e  K O A b iro  6 y A e T  

T p y A H O  B M O H T H p o ß a T b  ib h h a h h ä P  Ä B H ira T e jiH . 3 t o  yC A O B H e Bbl- 

p a a c a e T C H  c o o T H o m e H H e M

i t  —  7t Dn
A =  ■

i t
100 <  4»/0. (2 )

n o  < f> op M y jiaM  ( l )  h  ( 2 )  p a c c H n r a H  p a 3 M e p H u ß  p h a  T a H r e m iH -  

a A b H H X  p a C U lH p H T e A e fi Ä A H  O Ten eC T B eH H U X  aB TO M O & H A bH U X  A B H - 

r a T e A e f t .
C H eA b lO  C paB H H TeA bH O H  O U eH KH  M aCAO C"beM H bIX  KOJleU  p a 3 A H H - 

H b lX  K O H C TpyK U H Ö  H pO B O ÄH AH C b HX H O IU T a H H H  H a  A B H ra T e A H X  M O-

A e J ie ft  3HJ1, T A 3  h  3M 3. P a c x o A  MacJia Ha y ra p  onpeAeAHAcn 
BecoBUM MeTOAOM. B npouecce e ro  o c b o c h h h  h  o t a h a k h  6 u a o  

ycTaHOBAeHO, h t o  ä a h  noAyneHHH HaAeJKHUx pe3yAbTaT0B Heoö- 
XOAHMO COÖAKDAaTb CAeAyiOIUHe yCAOBHH:

1. Bo H 3 6 e K a H H e  yB eA H H eH H H  b h 3k o c t h  M a c A a  b  ä a h h h u x  M a r n -  

C T p a A H X  H 3 M e p H T e A b H 0 e  yCTpO H C TB O  ÄOAJKHO Ö blTb  K O M n aK T H U M .

2 . S A e M e H T M  H 3M epH TeA bH O H  C X eM bl OTH O CH TeAbH O  B b inyC K H O rO  

T p a K T a  A B H ra T e A H  a o a j k h h  p a c n o A a r a T b C H  T a x ,  h t o 6 u  T en A O B O ß  

n o T O K  H e  M o r  CKa3aTbca Ha b h 3k o c t h  M a c A a .  noAe3HO SKpaHH- 
p O B a T b  B U n yC K H O H  K O A A eK T O p  H B bH iyC K H yiO  x p y ö y  HAH H CnOAb- 

30B aTb H anpaB AeH H U H  o ö A y s .
3. n A om a A b  nonepeqH oro ceneHHH naTp yß xa  ä a h  c a h b ä  MacAa 

H3 KapTepa ABHraTeAH b  pe3epßyap, ycTaHOBAeHHufi Ha Becax 
(pHC. 2 ), AOAJKHa ßblTb nO B03M0JKH0CTH MaAa, ATOÖbl ApOCCe- 
AHpOB3Tb nOTOK KapTepHblX ra30B H TeM CaMbIM H 36 e*aTb  HCKa- 
JKeHHH B nOKa3aHHHX BeCOB.

ToAHOCTb H3MepeHHH pa cxoA a  MacAa Ha y ra p  b  3HanHTeAbHoß 
CTeneHH 3aBHCHT o t  CTaÖHAbHOCTH TeM nepaTypu  MacAa, noaTOMy 
OTKAOHeHHH TeM nepaTypu  He ä o a j k h u  npeßu inaTb :± 1 ° .  B c b h 3 h  c 

3 t h m  BaJKHyio poAb HrpaeT MecTO pacnoAOHceHHH MacAHHoro paAH- 
a ro p a . HeAonycTHMO yeraHaBAHBaTb paAHaTop Ha c a h b c  MacAa, 
KaK 3T0 OÖblAHO AeAaeTCH Ha aBTOMOÖHAbHUX ABHraTeAHX. B AaH- 
h o m  CAynae peryA H poßom iue onepauHH no noAAepjKaHHio o öm ero  
nocTOHHCTBa TeM nepaTypu  MacAa, BU3UBaa H3MeHeHHH b h 3 k o c t h  

MacAa na  cAHBe, 33MeTHO b a h h i o t  Ha noKa3aHHe secoB . }K eA a -  
TeAbHO pacnoAaraTb m b c a h h u h  paAH arop Ha Bcacußa iom efi BeTBH 
MacAHHoro Hacoca, TaK KaK npa  s t o m  b a h h h h c  peryA H poB orau x  
onepauHH HHBeAHpyeTCH M accoß MacAa, CAHBaiomerocH H3 noA- 
uinnHHKOB h  AeTaAeß uHAHHApo-nopniHeBofi rp yn n u . CorAacHO 
pHC. 2 , 6  MaCAO H3 eMKOCTH Aepe3 3a6opHHK, MaCAHHUß paAHaTop 
h  OAHy H3 ceKHHß MacAHHoro Hacoca nocTynaeT b  o öm y io  MarncT- 
paAb, rA e  cMeuiHBaeTCH c o c h o b h u m  noTOKOM, noAaßaeMHM APy- 
ro fl ceKunefl Hacoca. X Ia h  ocymecTBAeHHH Taxoß  AHpKyAHHHH Mac­
Aa sxoAH b ie noAocTH ceKU,Hfl MacAHHoro Hacoca pa3AeAeHU. 
B HH3KHIOK) ceKUHio M acAo noAaeTCH nepe3 n p o ö x y  peAyKitHOHHoro 
KAanaHa. Bo H 36e*aH H e oöpaTH oro  a b h j k c h h h  MacAa peAyKUHOH- 
Huß KAanaH peryAnpyeTCH na yßeAHAeHHoe AaBAeHHe (OoAbmee,

qeM  A a B A e H H e  p e A y K U H O H H o ro  K A a n a H a  B e p x H e f l  c c k u h h )  . M a c A H -  

H u f l  p a A H a r o p  p a c n o A O H te H  HHHce y p o B H H  M a c A a  b  ö a H K e , h t o ö u  

o ö e c n e H H B a T b  e r o  3 a n o A H e H H e .

M a c A H H u ß  p a A H a r o p  H e  y A a e T C H  p a c n o A O Ä H T b  H a  BcacbiBaio- 
m e ß  B eTB H  M a c A H H o r o  H a c o c a  n p n  n c n u T a H H H X  A B H r a T e A e ß  c  o a - 
HOCeKUHOHHblM  M aCAH H bIM  HaCOCOM.

B 3THx CAynanx paAHaTop npHxoAHTCH pacnoAaraTb Ha Harae- 
TaTeAbHofl BeTBH Hacoca. TaxaH cxeMa npHBeAeHa Ha pnc. 2, a. 
BoAOMacAHHufl paAHarop ycTaHOBAeH MeacAy <j)HAbTpoM rpy6oft 
OHHCTKH H rAaBHOH MaCAHHOH MarHCTpaAbK).

t t  tEab*  sin <p— 8 P m l* ’

rAe L  —  A A H H a  p a c n iH p H T e A H ;

D p  —  AH aM eTp  O K py*H O C TH  pacn iH pH TeAH  b p a ß on eM  c o ­

c t o h h h h .

J I a h  n p H H H T o fl K O H C TpyK H H H  n p n  ( p = 4 5 ° ,  a = 0 , 6  M M , E =  
= 2 - 104 kE/mm*

P hc. 2. CxeMH H3MepeHHH pacxoAa MacAa Ha 
yrap:

a —  ÄBHraTejib TA3-3M 3-21; 6 —  ÄBnraTe^b
3HJI-I30; / —  BecM UH(J>ep6jiaTHbie; 2  —  M atyia- 
Hbift 6 aqoK ; 3  —  ceK u n a  M ac^O H acoca; 4  —  rviaB- 
H a «  MacjiHHan M arn cT p a jib ; 5  —  pe,nyKi;HOHHbift 
K^anaH ; 6  —  MacJiHHbift 4 )H^bTp; 7 —  B oaoM ac jia - 
Hbifl paflHaTOp; 5—  B03ayu iH bift (JjH^bTp: 9 —  nax- 
pyÖOK CHCTeMM BeHTHJiHi^HH K a p rep a ; 10 h // —  
Macjio3a6opHHKH nepßoft h BTopofl ceniiHH  H a c o c « ; 
t\ —  pTyTHbifi TepMOMeTp; t%— 17 —  TepM Onapbi h 
AHCTaHUHOHHWe TepMOMeTpbl COnpOTHBJieHHJI ÄJIil 
H3MeperiHH T eM n ep aT yp u  M acjia  b pa3^HnHbix to h - 
n ax ; U  n t9 —  aBpoTepMOMeTpbf k o h tp o a h  TeM nepa- 

T ypb l 80AU  B BOAOMaCAHHOM paA H aTope

JXa h  noAyneHHH HaAeJKHbix pe3yAbTaTOB H3MepeHHfl peJKHMU, Ha 
KOTopux onpeAGAHeTCH pacxoA MacAa, a o a jk h u  6uTb npoAOAHCH- 
TeAbHUMH. fl3MepeHHH (8— 10 3a OÄHH pejKHM) OCymeCTBAHIOTCH 
nepe3 paBHue npoMejKyTKH BpeMeHH. 3 t o  no3BOAHeT BUBecTH 3a- 
k oh  H3MeHeHHH pacxoAa MacAa no BpeMeHH h oueHHTb b ah h h h c Ha 
TOHHOCTb KajKAoro H3MepeHHH HecTaÖHAbHOCTH pa3ÄHHHux napa- 
MeTpOB paÖOTbl ABHraTeAH.

n e p e A  H 3 M ep eH H eM  p a c x o A a  M a c A a  A B H ra T e A H  n p o rp e ß a iO T C H  a o  

T e M n e p a T y p u  b o ä u  h M a c A a  75— 80°. O c o ö o e  B H H M aH H e yAeAH eTC H  

y c T p a H e H H io  B c e x  n o A T e K a H H ß  M a c A a .  H 3 M e p e H H H  o c y m ecT B A H iO T - 

ch  n p n  B K A ion eH H O fi C H CTeM e B 6 h th ah h h h  K a p T e p a .  P a ö o T a  s to h  
c H c r e M u  K O H T p o A H p yeT C H  n b e 3 0 M e T p a M H  n 1 h n o A co eA H H eH - 

HblM H K K A an aH H O H  KO pO Ö K e H K  K a p T e p y  A B H ra T e A H .

P e 3 y A b T a T b i  H c n u T a H H ß  n o  o n p e A e A e H H io  p a c x o A a  M a c A a  äah  
A B H r a T e A e ß  TA3, 3M 3 h 3HJI n p u B e A C H u  b oT H O C H T eA b H u x  eAH - 

H H u a x  b T a Ö A . 2. B eA H H H H b i p a c x o A O B  M a c A a  A a H b i b 3aBH- 
CHMOCTH OT CKOpOCTHOTO H H a rp y3 O H H 0 T O  peJKHM OB p a ß o T U  A B H ra -
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T a f i j i H u a  2
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OT Ne iUIH ÄaHHOTO tl C pa3JlH4HbJMH KOAbiiaMH

aP

X
3
93
93
>,
>T
T

. H
i  33
s S

2g«
U H X

s
X
z
93
93
>u
t>T
3*

, H

9 äi 

SgS
Ss-aU H S

H
z
93
93

, H
i  93
3*

a 5S293 2 2a s§h 2 ■U H 93

(H
93

X
z  S o93 X O
e» X x
H 0,3 U H 93

3 M 3 -2 1 ................... 50-60 1*13 1,1 1,27 1,17 0,67
70-80 2,08 2,08 2,0 2,08 2,34 2,0 1,33

T A 3 - 5 1 A ............... 50-00 1,0 0,56 1,03 0,69 1,33 — _
70-80 1,67 1,0 1,67 1,17 _ _

3 W 1 -1 3 0 ............... 50-60 0,9 2,0 0,93 _ 1,06 0,8
70-80 1,27 3,0 1,33 -* 1,57 1,23

TeJIH C HyryHHblMH H CTaAbHbIMH KOJlbliaMH Äßyx THnOB: HeTbipeX- 
SJleMeHTHblMH C paÄHajIbHblMH H TpeXBAeMeHTHbIMH C TaHTeHUHaAb- 
HUMH paCIÜHpHTeJIHMH. iJaHHble TaÖAHUbl noATBepiKAaioT, HTO npn- 
MeHeHHe cßopHux MacAoc'beMHbix KOJieu pe3KO cHHiKaeT pacxoA 
MOTopHoro MacJia. ÄHaJiorHHHbie pe3yAbTaTH noAyqeHH ä ah  Majio- 
JiHTpajKHux ÄBHraTeAefl.

Tax, pacxoA MacJia (50% Harpy3KH) ABHraTeAeM M3MA-408 b 
OTHocHTeAbHux eAHHHuax cocTaBHJi: npH «=2000  o6 / m u h  c qyryH- 
HUMH KOJlbliaMH ---- 1,0, CO CTajlbHblMH qeTbipeXBAeMeHTHbIMH —
0,53; npn n=3000 o6 / m u h  c qyrynHMMH KOAbuaMH —  1,4 h co 
CTaJIbHbIMH   0,71.

PacxoA  MacJia ABHraxeJieM MeM3-966 co CTajlbHblMH KOJibuaMH 
oxa3aJicH b 2,3 pa3a MeHbiue, qeM c qyryHHUMH. Ha ABHraTeAnx 
3M3-21 pacxoA MOTopHoro MacAa b HaqaAe paßoTH ABHraTeAH 
cymecTBeHHo CHHxcaeTCH AHuib c npuMeHeHHCM TpexsJieMeiiTHbix 
KOAeu c TaHreHunaAbHbiMH pacrnnpuTeAHMH.

Ha pnc. 3 npHBeAeHbi noAyqeHHbie b HAM H  KpHBbie pacxoAOB 
MacJia Ha yrap  b OTHOCHTeAbHbix eAHHHuax b (JiyHKUHH Harpy3KH 
h cKopocTH BpameHHH KOAeHHaToro BaAa ÄBHraTeAa 3HJ1-130. 
flßHraTeAb oöopyaoBaAcH Tpex- h qeTbipexsAeMeHTHbiMH KOAbuaMH 
c 0AHH3K0B0H ynpyrocTbio, paBHoft ynpyrocTH npHMeHHeMbix b 
3KcnAyaTauHH KOAeu (4— 5 /er). TpexaAeMeHTHbie KOAbua oöAaAa- 
K)T AyHUIHMH nOK33aTGAHMH ÜO paCXOAy MaCAa. CTeHAOBUe HCnbl- 
TaHHH, npoBeAeHHbie Ha Mockobckom aBT03aBOAe hm. JlHxaqeBa c 
pacuinpHTCAHMH n0HH>KeHH0H ynpyrocTH (3 K r ) ,  noKa3aAH, hto y 
ÄBHraTeAefl C paCUIHpHTeAHMH oßOHX THnOB OÄHHaKOBblH paCXOA 
MacAa Ha yrap. JlyquiHe noKa3aieAH no pacxoAy MacAa Tpex-

Phc. 3. PacxoA  MacAa Ha yrap npn KOMnAeKTauHH ABHra- 
Tejia 3HJI-/130 CTaAbHbIMH CÖOpHbIMH MaCAOCbeMHUMH 

KOAbiiaMH ynpyrocTbio 4 — 5 k F :  

a  —  no MHCJiy o 6 o p o t o b  n o j ie H q a T o r o  B a n a  n ;  6  —  n o  H a r p y 3 K e  N  
u e T b ip e x a jie M e H T H b ie  K o j ib n a  c  p a a n a jib H b iM  p a c u iH p H T e jie M  —  
u iT p n x o B b ie  j ih h h h ,  T p e x s jie M e H T H b ie  K O jib n a  c  T a H reH n n a jib H b iM  

p a c m n p H T e J ie M  —  c n n o u iH b ie  j ih h h h

3A6M6HTHblX KOAeii HOpMaAbHOÜ ynpyrOCTH MOJKHO o6l>HCHHTb TeM, 
hto hhcao ToneK KOHTaKTa TaHreHiinaAbHoro pacrnnpHTeAH h 
KOAbua b 4— 5 pa3 ßoAbiue, qeM y pacuiHpHTeAH, BunoAHeHHoro 
no (JiopMe MHoroyroAbHHKa. BcAeACTBne s to to  oßecneqHBaeTCH 6o- 
Aee paBHOMepHoe npHacaTHe KOAbua k noßepxHOCTH uHAHHApa, 
4TO OHeHb BajKHO ÄAH CTBAbHblX KOAeu, He HMelOUlHX COÖCTBeHHOH 
ynpyrocTH h He oßecnenHBaioiUHX 6e3 noMOiun pacmnpHTeAH iiao t- 
Horo npnAeraHHH 6e3 npocßeTOB k noßepxHOCTH UHAHHApa.

rpa^HKH, npnBeAeHHbie Ha pnc. 3, noKa3UBaioT, hto bahhhhc 
Harpy3KH ABHraTeAH Ha yrap MacAa He3HaqHTeAbHO. BM ecie c TeM 
yrap MacAa pe3KO yBeAHHHBaeTca c B03pacTaHHeM oöopoTOB, hto 
CBH33HO C HHTeHCH(J)HKaUHeft nOABHH MaCAa Ha 3epKaAO UHAHHÄ- 
pOB H3 UlaTyHHblX nOÄHIHnHHKOB H C B03paCT3HHeM CHA HHepUHH, 
B03AeHCTByK>mHx Ha MacAHHyio nAeHKy b 3a3opax MeiKAy KOAbua- 
MH, UHAHHAPOM H nopUlHeM.

J IH T E PA T V P A

1. K o r a H  IO. A., M e n y p H b iö  B. JX. nopuiHeßwe M acAO- 
trbeMHbie CTaAbHue KOAbua. KoHCTpyKTHBHUH 0630p. H H H H A b to -  
npoM. CepHH aBTOMOÖHAecTpoeHHH, 1966.

2. K o r a H  IO. A., H a y m o b C. C. «ABTOMo6HAbHaa npo- 
MblUlAeHHOCTb», 1965, Ns 5.

y f l K  621 .43 .068 :543 .27

M ccn e A O B O H H e  t o k c h h h o c t m  K a p Te p H b ix  ra 3o e

K aH fl. T e x H . H a y K  H . fl.  P A K K O B , K a H fl. T e X H . H a y n  T. H . P b lT B H H C K H H , T. E. T K 3 P H H

M o c h o b c h h m  aBTOM exaHHHecHHH HHCTMTyT, H a yn  ho- Hcc/ieflOBaTe/ibCHan m npoeKTHO-KOHCTpy K T op cK an  jia ß op a T op M n
t o k c h h h o c t m  flBM raTe/iefi

1 1  CC JIE Z IO B AH  cocraB K ap T ep H b ix  ra30B  KapßiopaTopHoro a b h -  
* *  raTeAH 3HJI-130 h onpeAeAeHa h x  TOKCHHHOCTb. PaßoTa b u -  
noAHeHa b Aa6opaTopHH ABHraTeAeä MocKOBCKoro aBTOMexaHHqe- 
CKoro HHCTHTyTa npn yuacTHH Hayqiio-HccAeAOBaTeAbCKOH h npo- 
eKTHO-KOHCTpyKTopcKOH AaöopaTopHH TOKCHHHOCTH ÄBHraTeAefl.

CoC TaB  K ap T ep H b ix  ra30B , a  CAeAOBaTeAbHO, H HX TOKCHHHOCTb 
onpeAeAH iOTCH n p ea cA e  B c e ro  cooTH om eH H eM  A O Aefl p a ö o n e fl cM ecu  
h  n poA yK TO B  cropaH H H , npopuB aioiU H X C H  b  x a p T e p  H3 H aA n op m - 
H eß o ro  n pocTpaH C TB a, a T a x ac e  KOAHuecTBeHHbiM coAepncaH H eM  b  
HHX OCHOBHUX KOMnOHeHTOB.

Y T e u K a  ra 3 a  H3 u h a h h a p o b  HMeeT on p e A e A e H H y io  33KOHOMep- 
HOCTb, oÖ ycA O B A eH H yio  n ap aM eT p aM H  p a ß o q e r o  UHKAa ABH raTeAH  
h pa3M epaM H  u h a h h ä P b . K o a h h c c tb o  ra 3 a , B b iT eK a iom ee  b K a p T ep - 
H yio  nOAOCTb, C AOCTaTOHHOft ÄAH npaKTHKH TOMHOCTblO MOJKHO 0n- 
peaeA H Tb , H anpH M ep, n o  S M napH qecK oft 3aBHCHM0CTH, n oA yqeH H o ft 
PblTBHHCKHM T. H. nO ABHHbIM 3KCnepHM eHT3AbH0r0 HCCAeAOBaHHH 
pnaa ÄBHraTeAefl:

^  =  ( 0 , 1 - 4 - 0 , 2 5  ) P I ~ - V v h  I  A l  M U H ,  

rAe Vh —  pa6oqnfl o6T,eM o a h o t o  u h a h h ä P 3  b cm3-,
i —  KOAHUeCTBO UHAHHAPOB;

( 0 , 1  - j -  0 , 2 5 ) P i  —  —  cjiaKTopbi, yqHTbiBaioiuHe inapaMeTpu-u h k -
O

Aa, reoMeTpHqecKHe paaMepbi UHAHHApa 
H H3H0UieHH0CTb UHAHHApO-nOpUIHeBOfl 
rpynnbi.

ripHBeACHHOe cooTHomeHHe cb  HAereAbCTByeT, h to  yTeqxa ra3a 
H3 UHAHHApa AaHHoro ABHraTeAH b eAHHHuy BpeMeHH npeAonpe- 
AeAHeTCH epeAHHM AaBAeHHeM B UHAHHApe P i .  OqeBHAHO, OCHOB- 
Han Macca ra30B npopwBaeTCH b KapTepHyio noAocTb b npouec- 
cax ciKaTHH paßoqefl CMecH, ee cropaHHH h pacmnpeHHH npoAyK- 
t o b  cropaHHH. HccAeAOBaHHH, BbinoAHeHHbie b M o c k o b c k o m  3 b to -  
MexaHHqecKOM HHCTHTyTe, no3BOAHAH ycTaHOBHTb, h to  KapTepHue 
ra3bi coAepacaT npnMepHO 50— 60% (no oß-beMy) paöoqefl CMecH 
h 40— 50% npoAyKTOB cropaHHH. CooTHomeHHe MeacAy KOAnqe- 
c tb o m  paöoqefl CMecH h npoAyKTOB cropaHHH He3HaqHTeAbHO H3- 
MeHHeTCH B UIHpOKOM AHana30He CKOpOCTHblX H Harpy30UHbIX pe- 
5KHMOB paÖOTbl ABHraTeAH.

B ce  ra30oöpa3Hbie KOMnoHeHTbi KapTepHbix ra30B cpaBHHTeAbHo 
t o h h o  onpeAeAHiOTCH nyTeM HenocpeACTBeHHoro xnM HqecKoro aHa- 
AH33. CymeCTBeHHbie TpyAHOCTH B03HHK3IOT npH BbIHBAeHHH CO- 
AepneaHHH b  h h x  yrAeBOAopoAOB, KOTopbie noKHAaiOT KapTepHyio 
noAocTb KaK b  ra3ooßpa3Hofl, TaK h  b  h c h ä k o A $a3ax . yrAeBOAO- 
poAbi TonAHBa, nocTynaioiuHe b  KapTep c rop ioqeft cMecbio, qa-
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CTHHHO KOHÄßHCHpyiOTCH B TOM H HaKanAHBaiOTCH B CM330HH0M 
MacJie, OÄHOBpeMeHHO KapTepHbie ra3bi HacumaiOTCH napaMH h 
MeabqafluiHMH nacTHnaMH (a3po30AHMH) Macjia. npoBeAeHHbie 
onbiTbi no onpeaeaeH H io KOJimecTBa npopuBaiomHXCH ra30B 3a 
BpeMH ocymecTBJieHHH oTAeAbHbix TaKTOB paöon ero  unKjia h bm- 
BBJieHHio noTepb CMa30HHoro M acaa b 33bhchm octh o t  cn oco6a  
B6HTHJIHUHH KapTepa n03B0AHAH yTOHHHTb CyMMapHOe COÄepjKaHHe 
yraeBOÄopoÄHbix coeAHHeHHft b KapTepHbix ra3ax. O Ka3ajiocb, h to  
KOJinnecTBO yrAeBOAopoAOB AOCTHraeT b hhx 45— 50 mz/a, hah 
1,2— 1,3%, a He 0,7— 1%, KaK $HKCHpoBaAocb npHMbiM aHaAH30M 
Ha XpOMaTOrpa(j>HHeCKOH yCTaHOBKe C HOHH3aUHOHHbIM ÄBTeKTO- 
poM. FIosTOMy ÄaHHbie XHMHnecKoro aHaJiH3a KapTepHbix ra30B Ha 
coflepacaHHe b hhx yrneBOAopoAOB neoöxoAH M o KoppeKTHpoBaTb 
c yneTOM H3no*eH H bix pe3yjibTaTOB KocßeHHoro aHaJiH3a, ocoöeH- 
ho npn oueHKe tok ch h h oc th  KapTepHbix ra30B.

F lp ii cocTaBe ropioneH  CMecn, 6ah3kom k cTexHOMeTp hhcckomy 
( a = l ) ,  b KapTepHbix ra3 ax  coAep*HTCH 14— 16% KHCAopoAa 
( 0 2) ,  3— 4% AßyoKHCH yrJiepoAa ( C 0 2) ,  0,5— 2% y ra p iio ro  ra3a 
(C O ) ,  0,9— 1,4 m z /a  okhcjiob  a30Ta (N 20 5) h 0,15— 0,25 m z /a  aJib- 
AernAOB ( A ) .  FIocKOJibKy a o a h  p a ß w e ö  cmoch h npoAyKTOB crop a - 
HHH B KapTepHbix Ta3aX npaKTHHeCKH He H3MeHHIOTCH C H3MeHeHH- 
eM C K op ocraoro  h Harpy30HHoro pe>KHMa paßoTbi ÄBHraTenn, t o  h 
co A epxaH H e b hhx o ch ob h h x  KOMnoHenTOB ( 0 2, C 0 2, C O ) n3Me- 
HHeTCH BeebMa He3HaHHTeAbHO (pnc. 1 ).
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P hc. 1. C o Ä ep *a H H e  o c h o b h h x  KOMnoHeHTOB b KapTepHbix ra3ax 
ABHraTeAH 3HJI-130:

a —  B 33BHCHMOCTH OT MHC.T3 OÖOpOTOB KOJieHMBTOTO Bajia; 6 —  B 3aBH- 
c h m oc th  o t  Harpy3KH ÄBHraTeJia; 1 —  no jiH aa  H arpy3K a; 2 —  p gn  =  

=■ 600 m m  p r .  c t ;  3 —  «  =  2400 o 6/m u h ;  4 —  n  =  1800 o 6/m u h

BoJiee pe3KO npn H3MeHeHHH Harpy3KH H3MeHHeTCH cOAep>KaHHe 
okhcaob  a30Ta. MaKCHMyM hx (1,1— 1,4 mz/a) HaöjnoAaeTCH npn 
AaBAeHHH bo BnycKHOM TpyöonpoBOAe 500— 600 mm p r . c t . ,  t .  e. 
npn cpeAHHX h öoam hhx Harpy3Kax. CoAep>KaHHe tok ch h h h x  kom- 
noHeHTOB b KapTepHbix ra3ax , ocoöeHHO C O , N 2O s h aAbAernAOB, 
pe3KO H3MeHHeTca c H3MeHeHHeM cocTaßa ropiOHeft CMecn (pnc. 2 ) .  
B  nacTHOCTH, no Mepe oßeAHeHHH CMecn coAepncaHHe y rap H oro  r a ­
sa cHiijKaeTCH c 4 ,5%  ä o  Hyjia npn a = l , l .  H a o6 op oT , cO A ep xa - 
Hne N 20 5 h aAbAernAOB A oern ra eT  CBoero MaKCHMyMa npn co era - 
Be ropK w efl CMecn, 6ah3kom k  CTexHOMeTpnqecKOMy, h cooTBeT- 
CTBeHHO paBHO 1,2— 1,5 h 0,2— 0,25 mz/a. I lp n  paöoTe Ha nepe- 
oöoram eHHbix h nepeoöeAHeHHbix CMecax coAepncaHHe okhcjiob  
a30Ta CHHJKaeTca a o  0,05— 0,1 mz/a. F Io t3 k o h  » e  npHMepHO 3a- 
KOHOMepHOCTH H3MeHHeTCH h coAepncaHHe aAbAernAOB. n o  Mepe 
o6eAneHHH hah oöorameHHH ropiOHen CMecn KonitqecTBO hx yMeHb- 
u iaeTca a o  0,07— 0,08 mb/a.

ConocTaBAeHHe KOAHnecTBeHHoro coAepmaHHH tok ch h h h x  kom- 
noHeiiTOB b eAHHHue oßbeM a OTpaöoTaBinnx n KapTepHbix ra30B 
noKa3aAO, h to  nocAeAHne coAep>KaT b 2— 5 pa3 öoAbine aAbAern- 
AOB H B AeCHTKH pa3 ÖOAbUie yTAeBOÄOpOÄOB. CoAepscaHHe okhc- 
aob  a30Ta b KapTepHbix ra3ax b 5— 7 pa3 MeHbiue, neM b oTpa6o- 
TaBinnx, a y rap H oro  ra3a —  b cpeAHeM b 1,5— 2 pa3a. K oahhc- 
c tb o  tok ch h h w x  KOMnoHenTOB b KapTepHbix ra3ax, npHBeAeHHoe 
k tok ch h u octh  C O  l[l], npn cocTaBe ropKm eö CMecn, 6ah3Kom k  
CTexHOMeTpnnecKOMy, AOCTnraeT 50— 60 a/xa ra3a. 3 t o  npnMepHO 
b 1,5— 2 pa3a npeBbimaeT KOAiwecTBO to k c h o h u x  KOMnoHeHTOB b 
1 kz  OTpaöoTaBinnx ra30B.

n p n  paßoTe ABHraTeAH Ha 6eAHbix ropiO'iHX CMecax KapTepHbie 
rasbi ToKCHHHee oTpaöoTaBHiHX b 2,5— 3 pa3a, a Ha 6oraTb ix ro -

Phc. 2. CoAepjKaHHe och obh h x  
KOMnoHeHTOB b KapTepHbix ra3ax 
ABHraTeAH 3HJI-130 b 3aBHCHMO- 
CTH OT H3MeHeHHH cocTaßa ropio- 
Heft CMecn (AaBAeHHe Bnycxa 

Pen  =600  mm p r . C T .):
1 —  n  =  2400 o 6/m u h ;  2 —  n  =  

=  1800 o 6/m u h

600pf  MMpma

pioHHX CMecax coAepaca- 
HHe TOKCHHHblX KOMHOHeH- 
to b  ® KapTepHbix ra3ax 
nOHTH paBHO HAH He3Ha- 
HHTeAbiio (b  1,1— 1,2 pa- 
3a) npeBbim aeT hx coAep- 
jKanne ‘b OTpaöoTa'BuiHx 
ra3ax.

OTHO'CHTeAbHaH TOKCHA- 
HOCTb KapTepHbix ra30B,
HAH OTHOmeHHe KOAHOeCT- 
Ba TOKCHHHblX KOMHOHeH- 
TOB B 1 KZ KapTepHbix TA- 
3 OB K COAepJKaHHIO HX 
b 1 kz OTpaöoTaBiHiix ra- 
3OB, HeCKOAbKO H3MeHHeT- 
CH TSKJKe OT CKOpOCTHOTO 
h Harpy30HHoro pejKHMOB 
paöoTH  ABHraTeAH. Oth o -
CHTeAbH3H TOKCHAHOCTb 
KapTepHbix ra30B yMeHb- 
m aercH , ksk  s t o  noxa3aHO 
Ha pnc. 3, a, c poctom  hhc- 
Aa oöopoTOB 'BaAa A'BHra- 
TeAH. T o  ace HaÖAiOAaeTCH 
no Mepe yßeAHqeHHH Ha- 
rpy3KH. OÄHaKO Ha ÖOAb- 
u ihx H arpy3Kax o th och - 
TeAbHaH TOKCHHHOCTb Kap­
TepHbix ra30B BHOBb B03- 
pacTaeT, q ro  ocoöeHHO 
xapaKTepHo . ä ah  pa6oTbi
ABHraTeAH c ManbiMH HHCAaMH oöopoTOB (pnc. 3 ,6 ) .

OöHapyateHHaH 3aKOHOMepHOCTb oß-bHCHHeTCH paaHOü npHpoAOfl 
TOKCHHHOCTH KapTepHbix H OTpaÖOTaBlUHX T330B. B  OTpaÖOTaBUIHX 
ra3ax OCHOBHyiO ä0AIO TOKCHqHblX KOMnoHeHTOB COCTaBAHIOT N 2Oj 
h C O . ÄHaAH3 KOMnoHeHTOB KapTepHbix ra30B noKa3UBaeT, hto 
HaHÖOAbmee BAHHHHe Ha hx tokchmHOCTb OKa3UBaiOT yrAeBOAopo- 
Abi TonAHBa h Macna (65— 8 2 % ),  x o th  coScTBeim an to k c o th o c tb  
3 th x  KOMnoHeHTOB, BbmHCAeHHaH c yqeTOM AonycKaeM bix b 
C C C P  HopM KOHueHTpau,HH OTpaBAHiomHX BemecTB b aTMOCijiepe 
b 1,5 pa3a MeHbme tok ch h h oc th  y rap H oro  ra3a. Ha btopom  Me­
e re  OKa3bmaeTCH C O , a o a h  K o ro p o ro  b cyMMapHoft tokchhhocth  
KapTepHbix ra30B cocTaBAHeT 6— 22 %  b 3aBHCiiMOCTH o t  cocTaßa 
roprooeß CMecn. T Ioah  N 20 5 h aAbAernAOB, OTHOCHTeAbiian tok - 
CHHHOCTb KOTopbix b 10 pa3 Bbime tok ch h h oc th  y rap H oro  ra3a, B 
oöm eM  öaAance tok ch h h h x  KOMnoHeHTOB b KapTepHbix ra3 ax  He 
npeBbimaeT 20 % .

TaKHM o ß p a 3 0 M , OCHOBHyiO cp . {j,

AOAK) CyMMapHOH TOKCH^HOC- Okz/OsZ 
t h  KapTepHbix ra30B cocTaB- 
AHIOT yrAeBOAOpOAbl TOnAHBa 
h MacAa, coAepataHHe k o to -  
pbix onpeAeAHeTCH b ochob- 
HOM KOAHHeCTBOM r330B, tipO- 
pbl'BaiOmHXCH H3 HaAnopuiiHe- 
ßoro npocrpaHCTBa, h Hacu- 
ineHHeM hx napaMH h aapo- 
30AHMH MaCAa b  KapTepHoft
noAocTH. Kax noKa3aAH hc-
CAeAOBaHHH, BbinOAHeHHbie 
B MOCKOBCKOM aiBTOMexaHH- 
qecKOM HHCTHTyTe, Hacbimae- 
MOCTb KapTepHbix rasoB  n a p a ­
MH h aapo30AHMH MacAa 
npaKTH'HeCKH He 3a'BHCHT o t  
KOAHqecTraa ra30B, npoxoAH- 
m nx nepe3 KapTep, h co c ta b - 
AHeT 10— 11 mz/a .

YAeAbH oe KOAHHecTBo r a -  

303, npopbrBaiomHxcH b Kap- 
TepHoe npocTpaHCTBO coßpe- 
MOHHblX a'BTOMOÖHAb'HblX ÄBH-
raTeAeö (ä a h  » c e x  onp oöo- 
BaHHbix M OAeAefi), TaKJKe 
OKa3aAocb BeebMa 6ah3khm 
no BeAHHHBe H COCTaBHAO
b cpeAHeM 1,7 CM3/quKA  « a  
1 cm AHiießHoro pa3M epa uh-

AHHApa ABHraTeAH ( V v h )

1

2 ^
3

n  oÖ/m u h

P hc. 3. OTHOCHTeJibHaa t o k -
CHHHOCTb KapTepHbix Ta30B
ÄBnraTeJiH 3HJ1-130 b 33bh-
CHMOCTH OT H3MeHeHHH HHCJia 
oöopoTOB KOJieHnaToro BaJia 
(a )  h Harpy3KH (6 )  ^BnraTe- 

j ih :

1 —  100%-Ha5i narpy3Ka;
2 — p 6n =  600 m m  pr. ct.;

3 “  P an — MM P T‘ CT‘
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npH ÄJiHTejibHocTH nnKaa T u  =0,1 ceK. YKa3aHHaa BeaHHHHa xa- 
paKTepH3yeT npopbrn ra3a  b ÄBHraTeanx c M aaotöHom eH iioH  uh- 
JiHrt^po^nopm'HeBOH rp yn n o ö  h e o  Mepe ee H3HOca ®03pacTaeT 
b 2— 2,5 pa3a [2].

TeopeT H aecK H H  a H a n m  M exaH H 3M a n p op b ra a  ra3 0 B  H3 H a a n o p in - 
HeBoro n pocTpaH C TB a [3, 4] h 3K cnepH M eH TaabH bie aaH H bie, n o a y -  
qeHHbie n p a  ncnbrraH H H  p a3 an aH b ix  a B H ra T ea eß , n oK a3 U B a ioT , h to  
KoannecTBO npopBaB iiiH XCH  ra30 B  (n p n  npoH H x paBH bix  y c a o B n a x )  
b o ö m e M  c a y q a e  n p ea on p ea ea H eT C H  a a B a e im e M  b H aanopu iH eBO M  
n p oc T p a scT B e , a TOHHee n e p e n a a o M  a a ß a e H n fi M e K a y  H a a n op u iH e- 
BblM IipOCTpaHCTBOM H npOCTpaHCTBOM 3a  nepBbIM  nopiUHeBblM  
KOJibiioM. r io c a e a y io i i iH e  n op iu H eß b ie  KOJibua p c a y a H p y io T  y x a -  
saHHbiä n e p e n a a  h pacTHTHBaiOT n o  BpeMeHH n p o n e c c  n cTeaeH n a  
ra30B b x a p T e p . Ilo a T O M y  a o a n  ra30 B , n p op b iB a rom H xca  n a x  b ne- 
p n o a  c jK a m a ,  T a x  h b n e p n o a  c ro p a H n a  h  p acu m p eH H a  n p o a y K -  
roB o rop a H H a , m ojkho CHHTaTb npon opnH O H aab iib iM H  c o o tb c tc t -  
B yiom aM  n a o m a a H M  HHÄHKaTOpHoß a n a rp a M M b i, o a H a K o  c  yneTOM 
ro ro , h to  HCTeaeHHe ra30 B  n p o n c x o a H T  H3 n e p n ^ e p n ä H b ix  o ö a a -  
CTeft xaM ep b i c ro p a H n a , K y a a  (jipoH T naaM eH H  ä o x o ä h t  b n o c a e a -  
hioio o n e p e a b . B c a e a c T ß n e  S T o ro  y i e a x a  ro p ro a e n  CM ecn « 3  uh- 
JMHÄpa n p o n c x o Ä H T  He TOJibKO b n p o n e c c e  o K a r a a ,  ho a a c m a H o  h 
b n p o u e c c e  bh ähm oto  c ro p a H n a , aeM  n o ö ia c H a e T c a  HecKOJibKo 
ß o jib u ia a  a o a n  ro p ro a e n  CM ecn b K ap T ep H b ix  ra 3 a x .

riocK O J ib K y o c h o b h h m  TOKcnaHbiM KOMnoHeHToM K apTepH b ix  ra -  
30b aB J ia ioTca  y r a e B o a o p o a b i  T o n a n B a  n M acn a , t o  Te M ep on p n a - 
rn a , K O Topb ie  B e a y T  k cHHHceHnio t o k c h h h o c th  O TpaöoT aB iu H x  ra -  
30B, He M O ryT  B TOfi * e  M ep e CHH3HTb TOKCHHHOCTH K apTepH b ix  
ra30B. C a ea o B a T eJ ib H o , eanHCTBeHHbiß 3<jn}>eKTHBHbifi n yT b  ö op b öb i 
c 3arpa3H 6H neM  aT M O c^ ep b i TOKcnaHbiM n n p oa yK T a M H  K a p r e p H u x  
ra30B  c o c t o h t  b n p eÄ O T B p am eH n n  h x  npoHHKHOBeHna b aTMOciJie- 
p y , t .  e. b co3Ä a iiH H  TaK  H a3biB aeM bix  3aK pbm >ix  ch c tcm  BeHTHJia- 
unn K a p T e p H o ro  n p ocrp aH C T B a .

H acToaTeJ ibH O C Tb s t o t o  Ä H K T yeT ca  TeM , h to  a o a n  K apxepH b ix  

ra30B  n p n  o ö m e M  H eöon b in oM  hx K oa H H eeree , paBHOM 2— 10% o t -  

paöoTaB u iH X , b o ö m e M  ö a n a H c e  3arpa3H eH H a aTMOC(J>epbi tokchh-

h h m h  npoayKTaMH aBTOMOÖHJia cocTaBJiaeT öonee 10% y  M an o- 
H3HOineHHOro h B03pacTaeT ä o  20— 30% npn SKcnnyaTaiiHH asHra- 
Teaa c  H3HoineHHoß nnnHHapo-nopniHeBoß rpynnofi. HosTOMy b 
paÄe CTpaH (C IU A , O P T , A m  nun  h ap.) BbinycK aBHraTeneß c 
3aKpWTbIMH CHCTeM3MH BeHTHÄHIlHH npeÄyCMOTpeH 3aKOHOÄaTeJTb- 
HbiMH aKTaMH. HexoTopue m o ä c ä h  oTeaecTBeHHbix aBaraTeneß TaK- 
* e  CHaÖJKeHbl 3aKpbITbIMH CHCTeM3MH BeHTHHHIlHH, HO, k  comane- 
hhk), y  Hac npnMeHHiOTca eme n OTKpbiTbie c h c tcm  bi BeHTnaauHH.

BMecTe c TeM cymecTByioT BnoaHe oßocuoBaiiHbie onaceHHa yße- 
ÄHaeHna coaepmaHHH KaimeporeiiHbix BemecTB, npe»cae Bcero 
3,4-6eH3nnpeHa, b OTpaöoTaBiHHX ra3ax 3a caeT nonaÄaHna b uh- 
ÄHHÄpbi ÄBHraTeaa BbicoKOMoaeKyaapHbix yrneBoaopoaHbix coean- 
HeHHH CMa3oaHoro Macaa, b h ochm m x KapTepHbiMH ra3aMn npn 3a- 
KpbiToÄ CHCTeMe BeHTHaauHH. 3 t o  TpeöyeT TmaTeabHon oancTKH 
KapTepHbix ra30B b cnepnaabHO npeÄycMOTpeHHbix (JjnabTpyiomHX 
aaeMeHTax.

ripH M eH eH H e 3aKpbITbIX CHCTeM BeHTHaflUHH B aBTOMOÖHabHblX 
Ä B H ra T ea a x  He ToabKO H CK aioaaeT n on aÄ aH H e b aTM OciJiepy 3H aan- 
T ea b H o ro  K oa n a ecT B a  TO KcnaH bix KOMnoHeHTOB, h o , KaK  n o x a 3 a a  
p a a  H ccaeaoBaH H H  [2, 5], n o 3 B o a a e T  cym ecT B eH H o  n p oa a H T b  c p o x  
cayacß b i CMa30HHOro M a ca a , Ha 4— 5% yM eHbiUHTb S K cn a y a T a n n - 
OHHbie p a c x o a u  Ha M a ca o , a TaKHce y a y a n iH T b  sk oh om H aecK H e h 
MomHOCTHbie n oK a 3 a T e a n  Ä B n ra T e a a  3a ca eT  yTH aH 3auH n y r a e -  
B oaop oÄ O B , c o a e p H c a iiin x c a  b K ap T ep H b ix  ra 3 a x .
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M3MepeHMe HecTai^M OHapHoro p a c x o fla  B03Ayxa ABM raTeneM  B H yTpeH H ero 

cropaH M si, ycTaH O B n eH H b iM  b  aBTOM OÖM ne
H. n . TOJ1M AHEB, H. K. 3APK

A firiAPATyPA, npHMOHaeMaa a a a  H3MepeHna p a cx oaa  B 03ayxa 
aßnraTeaeM  npn aBHJKeHHH aBTOMOönaa, b cn ay  p a a a  cnenn- 

tfinaecKHx ycaoB n fi paöoTbi aoaa iH a  yaoBaeTBopaTb caeayioiiiHM  
TpeöoBaHHaM:

a )  o ß a a a a T b  bhcokhm h ÄHHaM HaecKHM n K aaecxB aM H  h o ö e c n e -  
aHBaTb B u c o K y io  ToaHOCTb H3M epeHHa M e H a io m e ro c a  bo BpeMeHH 

p a c x o a a  B 0 3 a y x a ;
6 )  oß ecn eaH B aT b  B03M O *H O CTb e e  ycTaHOBKH Ha aBTO M oßnab 

6e3 CymeCTBeHHblX KOHCTpyKTHBHblX H3MCHeHHH B CHCTeMe nH Ta- 
hhh a B H ra T e a a  B 0 3 a yx0 M ;

b )  6bITb BbICOKOHaae>KHOH H COXpaHHTb CTaÖHabHOCTb X apaK - 
TepncTH K b  p a3 an aH b ix  y c a o B n a x  a xc n a ya T a u H H  aB TO M oönaa ;

r )  HMeTb rp a a y n p o B o a H b ie  xap aK Tepn cTH K H , n o3 B oa a io m H e  o n p e - 
a e a a T b  p a c x o a  B 0 3 a y x a  a s H ra T e a e M  n pn  p a3 an aH b ix  aTM ocijiepH b ix  
y c a o B n a x .

F IoÄ Ö o p  p e rn c T p n p y io m e H  a n n a p a T yp b i, y a o B a eT B o p a ro n ie ft  sthm 
T peßoB aH naM , He Bbi3biBaeT 3H aanTeabH b ix  TpyaH O CTen ; nanpH M ep, 
mojkho n cn oab 3 0 B aT b  nopTaTH BH bie inaeftcjiOBbie o c u n a a o r p a ^ b i.  
B stom  c a y a a e  H eo öx o an M O  a n u ib  npaB H abH o Bb ißpaTb x a p a K T e - 
pncTH K y BH Ö paTopa  h ocym ecT B H T b  H a a a e iK a u iy io  3 a m n T y  n p n ö o -  
pa o t  BHÖpanHH c  n oM o u ib io  aM opTH 3aTopoB , a T o  n o3 B oa a eT  npaK - 
TH aecKn n o a n o c T b io  n cK a ioaH Tb  n oa B a eH n e  aH H aM naecK H x n o rp e u i-  
HOCTeft n3M epeH H a 3a ca eT  p erH C T p n p y io m ero  n p n ö o p a  [1, 2].

OcHOBHyiO  CaOJKHOCTb B CBeTe H3aOHCeHHbIX TpeÖOBaHHH k an- 
n a p a T y p e  n p e a c T a ß a a e T  B b i6op  c n o c o 6 a  H3M epeH na p a c x o a a  B03- 
a y x a  a ß n ra T e a e M  Ha H eycTaH O BH BU inxca peacn M ax.

H 3  B cex  'H3BecTHbix c n o c o 6 o ß  H 3M epeH na H ecT an n oH a p H o ro  p a c ­
x o a a  B 0 3 a y x a  H a n ö o a e e  noaH O  y a o B a e T B o p a e T  yKa3aHHbiM  Bbiuie 
TpeÖOBaHHHM CnOCo6, OCHOBaHHblfl Iia  H3MepeHHH p33HOCTH Ä B B ae- 
hhh noTO K a Ha K aK O M -an öo  y a a c T K e  T p y ß o n p o B o a a .

r ip n M eH H T eab H o  K CHCTeMe nHTaHHa Ä B n ra T e a a  B 0 3 a yx oM  T a - 
khm  yaacTK O M  mojkct ca ya iH T b  B 0 3ayxooaH C TH Teab , co3 aa iom H H

ÄOCTaToaHO BbicoKoe conpoTHBaeime Ha Bxoae, cxopocTb B03ayxa 
b k o to po m  Ha cpa&HHTeabHo MaaoM no aanHe yaacTKe UHKaoH- 
Hbix annapaTOB h nacTH BxoaHoro naTpyöxa ( b aaabHenmeM HMe- 
HyeMOM HHÄHKaTOpHblM yaaCTKOM) H3MeHHeTCH o t  0 ä o  30—  
50 M /ceK h 6oaee. Bo3HHKaiomaH npn sto m  pa3HocTb aTMOciJiep- 
Horo h CTaTnLiecKoro aaBaeHHH (cTaTHnecKoro aaBaeHHH b na- 
Tpy6ne 3a B03ayxoonHCTHTeaeM) HBaaeTCH TeM napaMeTpoM, no 
KOTopoMy mohcot onpeaeaHTbCH pacxoa B03ayxa aonraTeaeM [3]:

Q — a s F 0 2 g  (1 )

r a e  a  —  K03<j)(}>Hi;HeHT p a c x o a a  B 0 3 a y x o o iiHCTHTeaH; 
e  —  K03(jHj)HHHeHT pacu iHpeHHH;

F0 —  n p o x o a H a H  n a o m a a b  b M ecTe cyaeen n H ; 
g  —  ycK op eH H e c B o ß o a H o ro  naaeH H H ;

Ap —  pa3HOCTb aaBaeHHH;
Y  —  ya ea b H b ift  Bec B 0 3 a y x a  Ha B x o a e  b  B 03ayxooH H CTH Teab. 

r ip e o 6 p a 3 y e M  4>opM yay (1 )  k  B n a y

A p =  K Q 't ' l ,  (2)

r a e

K. —  -----------------   =  c o n s t .
e . W F 20 2 g

T a K o e  a o n ym eH H e  HBaneTCH ycaoBH b iM , ho  oho  n o3 B oa n eT  
yn p ocT H T b  x o a  a a ab H e flu iH x  p a ccy jK a eH H ft 6e3  y m e p ß a  a a a  c y -  
m ecT B a  a e a a .

M o jk h o  B naeTb , h to  pa3H ocTb  aaBaeH H H  Ap n p on o p n n o H a a b H a  
npoH 3B eaeH H io  K B a a p a T a  p a c x o a a  Ha yaeabH b iH  Bec. 3aaaHa, 
TaxHM  o 6 p a3 0 M , 3aKaiOHaeTCH b p a 3 p a 6 o T K e  a o c T a io H H o  HyBCTBii-
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8 ABTOMOÖHJlbHan npOMblUIJIeHHOCTb Jfc 9, 1970 r.

TeJibHoro ÄaTHHKa äah H3MepeHHH A p  h OTbioKaHHH 4>°PMu rpa- 
ÄyHpoBOHHoro rpa<J>Hxa, no3BOJiaiomeft ynHTbiBaTb n3MeHeHHe 
yae^bHoro aeca B03Ayxa y  a 33bhchmocth o t  «TeMnepaTypu h 
aTMoc<}>epHoro AaBAeHHH.

ÄAH H3MepeHHH pa3HOCTH AaBJieHHÖ npH ABHHieHHH aBTOMO- 
ÖHAH öblA pa3pa60TaH H H3TOTOBAeH AH(}>4>epeHUHaAbHblft AaTHHX 
(pHC. 1 ), MyBCTBHTejIbHblM 3JIBMGHT0M KOTOpOTO HBAHeTCH B03Ay- 
xooHHCTHTejib, a npeo6pa30BaTe.neM AaBAeHHH c jiy*H T  ynpy- 
ran MeMÖpaHa 1 c HaxAeeHHbiMH c oöenx ctopoh TeH30MeTpaMH 
conpoTHBJieHHa. MeMÖpaHa rafixoft 2  3ameMAneTCH b  Kopnyce 3, 
oöpa3yfl coBMecTHO c KpuuiKaMH 4  ABe noJiocTH, cooöiuaxauHecH 
4epe3 oTBepcTHH b Kopnyce AaTHHKa c aTMoc<j)epoH h noTOKOM 
B03Ayxa Ha BxoAe b ABHraTeAb. O röop  CTaTHnecxoro AaBAeHHH 
ocymecTBJiHeTca iepe3  OTBepcTHe AwaMeTpoM 1— 1,5 mm 3a B03Ay- 
XOOHHCTHTeAeM. TaXOÜ AHaMeTp OTBepCTHH Ha3HaHaeTCH B COOT- 
BeTCTBHH C H3BeCTHbIMH peKOMeHAaUHHMH nO yMeHbllieHHK) KOAe- 
öaHHH B03Ayxa b iioaocth  AaTHHKa npa H3MepeHHH nyAbCHpyro- 
m ero noTOKa. KoHTaxTHue bhhth 5  CAyacaT äah bkak>h6hhh 
TeH30MeTpoB b H3MepHTeAbHyto cxeMy. Pa3MeiueHHe TeH30MeTpoB 
no oöe ctopohu  MeMÖpaHbi HapHAy c TeMnepaTypHoft KOMneHca- 
uneil n03BOAHeT yBCAHHHTb HyBCTBHTeAbHOCTb AaTHHKa.

P hc. 1. ÄaTHHK pacxoAa B03Ayxa:
/ — M eM 6paH a; 2 —  raftKa MeMÖpaHbi; 3 —  nopnyc; 
4 —  KpbiuiKa; 5 — KOHTaKTHbie b h h tu ;  6 H 7 — u iTy- 

u e p u ;  8 —  ra ftK a ; 9 —  coejW HHTejibHaH  ko jioak&

K a x  BHÄHO H3 CTpyKTypHOH CXeMU (pHC. 2 ), TeH 30M eTpU  1 H 2 
oöp a 3 y iO T  H 3M epH TeAbH yio A H aroH aA b  MOCTa, CH rnaA  c  KO Topoft 
npn Ae(J)opM auHH MeM ÖpaHbi n oaaeTC H  Ha TeH 30M eipH H ecKH H  ycn- 
AH TeAb 3, a 3aTeM  Ha u iA e fii}) o c u H A A o rp a ijia  4.

Ayxa

ä a h  n o A yH eH H H  r p a a y n p o B O H H o r o  rpa<J>Hxa n a c o B o r o  p a c x o A a  

B 0 3 a y x a  A B H ra T e A e M  G„ = / 7 ) ,  r A e  lui/i—  O TK AO H eH H e 

A y n a  u iA e fl(])a  o c p H A A o r p a c j ia ,  y p a B H e H H e  ( 2)  n p eA C T a B H M  b c A e -  
A y io m e M  B H A e :

A p  =  K
7 • 3600

(3 )

BbrpaxceHHe (3 ) h b a h c tc h  ypaBHeHHeM nynKa npHMbix A p =  

b k o to p o m  H3MeHeHHe yrAOBoro xo3<jx}>HUHeHTa onpe- 
AeAneTCH  H3MeHeHHeM y . C A eA O B aieA b H O , ä a h  n oc ip oeH H H  e c e r o  
nynxa npHMux, x a p a x T e p H 3 y io in e ro  AaH H H fl B03AyxooH H CTH TeAb, 
A0CT3T0HH0 B CTeHÄOBblX yCAOBHHX Ha yCTaHOBHBUlHXCH peaCHMaX 
b H ccAeAyeM O M  AH ana30H e o ö o p o t o b  cHHTb x ap aK T ep n cT H K y

^  /,r = c o n s t== /  (G a )  ■

Ä a h  n oA yn e iiH H  s t o h  3 3 b h ch m o c th  npeAßapH TeAbH O  o n p e A e -  
AHeTCH COnpOTHBABHHe BO3AyX00HHCTHTeAH Ha KaKOM-TO 3aA aH - 
hom pejK H M e paÖOTbi ABH raTeAH  (nax npaBHAO, Ha peatH M e M ax-

cHMaAbHOH m o ia h o c t h ) ,  3aTeM Ha ABHraTeAb ycrraHaBAHBaeTCH 
Mepilblft KOAAeKTOp, ABHraTeAb BblBOAHTCH Ha TOT ACe peJKHM 
H C nOMOIKbK) ApOCCeAbHOÜ 33CA0HKH Ha BXOAe B03AyXa B ABH­
raTeAb ycTaHaBAHBaeTCH conpoTHBAeHne, paBHoe conpoTHBAeHHio 
B03AyXO0HHCTHTeAH. FloCAe 3TOH npeABapHTeAbHOH nOArOTOBKH, 
H3MeHHH CKOpOCTHOÖ peJKHM paÖOTbi ABHraTeAH B HCCAeAyeMOM 

A «an a30H e o ö o p o t o b , noAynaeM  xapaxTepHCTHxy const=

=  / ( G 8) .
T a x o f t  nopH AO K onpeAeAeH H H  x a p a x T e p H c ra x H  B03AyxooHHCTH- 

TeAH B 0 3 M 0 *e H  AHIlIb B TOM CAyH ae, eCAH K03<j)(j>HUHeHTbI pac- 
XOAa B 0 3 a yX 0 0 lIHCTHTeAH H ApOCCeAbHOH 33CAOHKH OTAHH3IOTCH 
He3H3HHTeAbHO. B HaiHHX 3KCnepHM eHT3X COOTBeTCTBHe yxa3aH - 
Hbix K03t}>(j)HUHeHT0B p a c x o A a  npoßepH AO Cb c n oM o iu b io  nocAeAO - 
BaTeAbHOrO COHAeHeHHH MepHOTO KOAAeKTOpa C B03AyX00HHCTHTe- 
AeM , npH 3T0M nOCAeAHHH 3aKAK)HaACH B repMeTHHHblH peCHBep. 
K a x  n oK a3aAH  3t h  HccAeAOBaHHH, KosijxjjHUHeHTbi p a c x o A a  b o3- 
AyXOOHHCTHTeAH H ApOCCeAbHOH 33CA0HKH npaKTHHeCKH COBna- 
AaiOT.

n p H  HcnoAb30B3HHH b xa n ecT B e  p e rH C T p H p yw m e ro  npH Ö opa 
u iA e ft ijioB oro  o cu H A A o rp a ijia  H eo öx o A H M o  TaK ace  HMeTb 33bhch- 
MOCTb A p  — } ( l m t ) .  3 T a  33BHCHM0CTb MOHCeT ÖblTb nOAyH eH a KaK
n pn  paöoTe ABHraTeAH c B03AyxoonHCTHTeAeM, Tax  h  c MepHUM
KOAAeKTOpOM.

n o A yn eH H b ie  3 3 b h c h m o c t h  HcnoAb3yiOTCH ä a h  n ocrp oeH H H  rp a - 
A yn poB O H H oro  r p a ^ n x a  (H O M orpaM M a Ha p n c . 3 ), no3BO AH K)m ero

onpeA eA H T b  n acoB o ft p a c x o A  B 0 3 A yx a  A BH raTeAeM  n p n  H3BecTHux 
ltu/i h y . yA eA b H b ift  Bec B 0 3 A yx a  onpeAeAn eT C H  x a x  <j)yHxu.HH 
aTM oc4>epH oro  AaBAeHHH h T e M n e p a T y p u  B 0 3 A yx a  Ha BXOAe 
B B03AyX00HHCTHTeAb B MOMeHT 3XCnepHMeHT3.

K a x  BHÄHO H3 HOMOrpaMMbl, 3aBHCHM0CTH A/»T=const= /  (Ge), 
n oA y ie H H b ie  pacn e iH b iM  n yTeM  c  H cnoAb30BaHHeM  sxcnepH M eH - 
TaAbHblX AaHHblX, ÖAH3KH X AHHeHHMM. H eKO TO paH  HeAHHeHHOCTb 
OÖbHCHHeTCH TeM , HTO K03^)(J)HAHeHT paCXOAa B03AyX0O'IHCTH- 
reAH  a  H K03(^(}lHUHeHT paCIUHpeHHH e  B AeftCTBHTeAbHOCTH 
H ecx o A b xo  H3M6HHIOTCH c  H3MeHeHH€M p a c x o A a  B 0 3 A yx a , npH ieM  
e  H3MeHneTCH b  ö oA b m eft CTeneHH. n o s T O M y  n c x o A H y io  axcnepH - 
M eHTaAbHyiO  3HBH0HM0CTb TpeÖyeTCH on p eA eA H T b  BO BCeM HCCAe- 
AyeM OM  A n an a3 0 H e HnceA o ö o p o t o b  ABH raTeAH .

T axH M  o öp a 3 0 M , a a h  onpeAeAeH H H  p a c x o a a  B 0 3 A yx a  A B H raTe­
AeM B HyatHblft MOMeHT BpeMeHH C A eA yeT  C OCUHAAOrpaMM U CHHTb 
cooT B eT C T B yx jffly io  o p A H H a iy , n o  3HaneHHHM T eM n ep a ryp h i h A a s - 
AeHHH o x p y a c a io m e ro  B 0 3 A yx a  on p eA eA H T b  nAOTHOCTb B 0 3ayxa  
Ha BXOAe B B03AyX00HHCTHTeAb H, nOAb3yHCb HOMOrpaMMOÜ 
(n opH A O K  n0Ab30B3HHH nOKa3aH CTpeAKOH Ha HOM OrpaM M e), 
onp eA eA H T b  3HaneHHe MrHOBeHHOro p a c x o A a  B 0 3 A yx a  ABH raTe­
AeM.

HaAOaCeHHblft c n o c o ö  H3MepeHHH MTHOBeHHblX 3H3HeHHH HeCTa- 
U HOHapHoro p a c x o A a  B 0 3 A yx a  npHM eHHAcn b  n p o u e c c e  sxcnepH - 
M eHTaAbHblX paÖOT Ha ABeHaAUaTHUHAHHApOBOM V-OÖp33HOM 
AH 3eAe, yCT3H0BAeHH0M Ha THraHe. B CHCTeMe HHTaHHH B03AyX0M 
ABHraTeAH HCn0Ab3OB3ACH BO3AyX0OHHCTHTeAb TOAbKO C HHepiIHOH- 
HOH OHHCTKOH B 0 3 A yx a  OT nblAH.
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f l a n  o u 6 h k h  norpeu iH O CTH  H3MepeHHH n p e o 6 p a 3 y e M  yp aB H e- 

H «e  ( 1 ) :

rae

q = «  f 0 2 g  - f -  = c

c  =  oe F 0 Y  2 g R  ;

T0 —  T e M n e p a iy p a  a T M occp ep n o ro  a o a a y x a ;
Po  —  Ä asJ ieH H e aTMOc<J>epHoro B 0 3 a y x a ;
R  —  ra 3 0 B a a  nocTOHHHan B 0 3 a yx a .

M aKCHM aJibHafl OTHOCHTeabnan norpeu iH O CTb H3M epeiiHn p a c ­
x o a a  B 0 3 a y x a  a ß n ra T e a e M

A c

O TH om eH  He

1

C +  2 

A c

A ( A P )

A p
+ +

%

d n
(4 )

B OCHOBHOM X ap a K T ep H 3 yeT  BJIHHHHe TeM -

A p
COCTaBJlHKJT COOTBeTCTBeHHO:

d N =  0 ,0 5 % ,  5aAf =  0 ,1 5 % .

norpeu iH O C TH  3a cneT o u ih 6 o k  npn o6pa6orKe ocunaaorpaMM 
AP och  m oxcho  onpeaeaHTb H3 BbipaxceHHn

A P och =  k A (A  Im.i) >

A p
rae k = o n p e a e a n e T c n  H3 rp a a y H p o B o H H o ro  rpaiJiHKa

A lm/i
h paBHO 31,7 kP / m 2 ■ MM.

n p u  O TcneTe op au H aT b i n o  au H eftK e c  u e n o ü  neaeH H H  0 ,5  mm  
A ( A l m t ) = 0 ,2 5  mm  h A P o c h  c o c t 3 b h t  npHMepHO 8 kP / m 2. C o o t-

BeTCTBeHHO lö OCH N = 0 , 4 %  H 6 o c h  41 =  1 ,3 4 % .

n e p a T y p u  O K pyxca iom eH  c p e a b i Ha cTaönabH O CTb 3aKOHa H3MeHe- 
HHH C =  / ( Q ) .

A e
P a c n e r a  noKa3b iBaiO T, h t o  =  —  • 100°/o npu H3M eHe-

c
hhh TeM nepaTypw  B03ayxooHHCTHTean Ha |A t e0 1 =  30= He npeBu- 
rnaeT 0 ,2 %  ( 8 C ^ 0 , 2 % ) .

A (A p \
O TH O iueH ue --------------- x a p a K T ep H 3 y eT  BauHHHe Ha TOHHOCTb

A p
H3MepeHHH p a c x o a a  B 0 3 a y x a  u e a o r o  p n a a  (J iaKTopoB: auH aM H - 
HecKoft norpeu iH O CTH  H3MepeHHH A p o , norpeu iHOCTH n p u  o ö p a -  
ö oT K e  o c u u a a o rp a M M b i A p0Cll, norpeu iHOCTH b on p eaeaeH H H  p a c ­
xoaa B 0 3 a y x a  c n o M o m b io  M ep H oro  K o a a e K T o p a  n p u  TapupoBaH H H  
yc T p o ftcT B a  A p K h norpeu iH O CTH  3a cn eT  HMHTauHH con p oT H B a e- 
HHH BO3ayXO0HHCTHTeaa C nOMOUtblO apOCCeabHOH 33CaOHKH A p m .

APd
ZlHHaM HHecKaH norpeu iH O CTb H3MepeHHH caaraeTC H  H3

COÖCTBeHHO aHHaMHHeCKOH norpeu iH O CTH  BCaeaCTBHe HHepUHOH- 
HOCTH H3MepHTeabHOH CHCTeMbl H BbIHyXCneHHOH aHHaMHHeCKOH 
norpeu iHOCTH b  p e 3 y a b T a T e  BaHHHHH Ha H 3M epH TeabH oe y c T - 
pOHCTBO BpeaH blX  aHHaMHHeCKHX B03MyiUeHHH. BblHyXCUCHHbie 
aHHaM HHecKHe norpeu iH O CTH  HCKaionaioTCH npHMeHeHHeM K anecT- 
BeHHHX 3MOpTH3aTOpOB.

C o6 cT B eH H o  aHHaM HHecKHe norpeu iHOCTH onp eaen n ioT C H  nacTOT- 
HbiMH xap aK T ep n cT H K aM h B H Ö p aT opa  ocu H aaorpa< }>a  h nyBCTBH- 
T e a b H o ro  saeM eH T a  aaTH H Ka, a TaK xce BUHHHHeM H H epuuoH H oro 
H a n o p a  noTO K a B 0 3 a y x a  Ha HHanKaTopHOM  yn acT K e . C o ö c tb c h -  
Hbie h acTOTbi B H Ö paTopa  h nyBC TBH TeabH oro  aaeM eH Ta  aaTHHKa 
a oa iK H b i n p eß b iiu aT b  n acTO Ty H3MeHeHHH n a p a M eT p a  npH M epn o  
Ha oau H  n o p a a o K , h t o  H cxa ioH aeT  an H a M u n ecK y io  norpeu iHOCTb. 
n P H iMaKCHMaabHoft nacTO Te n ya b ca iiH H  noTO K a b H ecxoab K o  
aecHTKOB an  B b iöop  co oT B eT C T B y iom ero  B H Ö paTopa  He n p ea cT a B - 
a n e T  TpyaH O C Teö . A  T a x  KaK  b K an ecTB e nyBC TBH TeabH oro s a e -  
M eHTa b aaTH H Ke H cn oa b 3 yeT cn  B b icoK onacTO TH aa y n p y r a a  MeM- 
6 p aH a , h to  oßecneH H B aeT  coöcT B eH H y io  nacTO Ty aaTH H Ka a o  
2 Kau  {4], t o  m oxch o  yT B ep acaaT b , h to  n oaB aeH H e aHHaMHHeCKOH 
norpeu iH O CTH  3 a  ca e T  aaTH H Ka h p e rH C T p u p y io m ero  n p u ö o p a  n o a -  
HOCTbK) HCKaiOHaeTCH. TaKH M  OÖpa30M , eaHHCTBeHHbIM h c to h h h -  
KOM aHHaMHHeCKOH norpeu iH O CTH  B H3MepeHHH HeCTaUHOHapHOTO 
p a c x o a a  B 0 3 a y x a  a s H ra T e a e M  c  noM O iub io  n p e a a a r a e M o ro  cn o - 
c o ö a  H B a a eT ca  B anaH H e Ha p e3 yab T aT b i H3MepeHHa HHepuHOH- 
H o ro  H a n o p a  noTO K a Ha HHauKaTopHOM  y a a cT K e :

A p d =  A p u .

OTHOCHTeabHbie aHHaM HHecKHe norpeu iHOCTH H 3M epeH na Ha 060 - 
p o T a x  M axcH M aabH O H  m o u ih o c th  n N h M aKC H M aabH oro K p y T n iu e ro  

MOMeHTa n u  n p n  yraoB O M  ycK opeH H H  K o a e H n a T o ro  B a a a  cp =  
=  100 1/ce/c2. h yaeabH O M  B ece B 0 3 a y x a  y =  1,2 kz/m 3, n oacn n T aH - 

A p u
Hbie no (p o p M y a e  6^ =  •----------

n orp eu iH O C T b  ib on p eaeaeH H H  p a c x o a a  B 0 3 a y x a  c  n oM o m b io  
M ep H oro  K o a a e K T o p a  Ap K h o c h t  caynaH H U H  x a p a K T e p  h n p u  
aocTaTOHHO ö oa b iu o M  HHcae H3MepeHHH b n p o u e o c e  n ocrp oeH H H  
rp aayH p oB O H H oro  rpacpHKa c  ucnoab30BaH H eM  M e T o a a  iian M en b - 
iu h x  KB aapaTO B  a o a n  &K b  o ß in e ft  O TH ocH TeabH oft norpeuiHOCTH 
COCT3BHT 0,2— 0,4%-

O n p e a e a e H u e  norpeu iH O CTH , b h och m oh  b rp a a y «p o B O H H b ift  rp a -  
(j)HK n pu  HMHTanHH COnpOTHBaeHHH B03ayXO O H H CTH ieaa a p o c c e a b -  
h oh  3 a ca o H xo u , 6 w a o  BbinoaHeHO n o  p e3 yab T aT aM  cn eu H a ab H oro  
H ccaeaoßaH H H  n o  n a x o m a e H H io  KoacjxpHUHeHTa conpoTH B aeH H H  
B 03ayxooH H C TH Teaa  b H CcaeayeM O M  a H an a3 0 H e n u cea  oöop oT O B  
a B H ra T ea a , n p u  s to m  a o a n  O TH ocH TeabH oft norpeu iH O CTH  
cocT aB H aa  B c ero  a n u ib  0 ,3 % .

BeaHHHHbi OTHOCHTeabHbix norpeu iH O C Teil b on p eaeaeH H H  TeM ne- 
p a T y p b i h aaBaeH H H  a T M O c^ e p H oro  B 0 3 a y x a  co cT a B H a a  c o o t -  
BeTCTBeHHo (n p n  7 0= 2 8 8 ° K ,  S o = 7 6 0  mm p r  c t . ,  A 7 0= 1 ° K  h 
A B 0= 2  m m  p r .  c t . )  :

l Tü R ä O , 170/0 h  i po s »0 ,1 3 »/ ü .

H a ocHOBaHHH n fW B ea eH H oro  aH aan 3 a  Bb ipam eH H e (4 ) a a a  
o n p eaeaeH H H  M axcHM aabHOH O TH ocH TeabH oft norpeuiHOCTH m o jk h o  
n peacTaB H T b  b BHae

A e  A p d A p octi A p K A p „
=  —  +  +

Q c  2A/> 2 A p +
A T o

2 To +  ;2 A p  2 A p  ' 2  T0 ' 2 Po

BbiHHcaHM ancnepcH io OTHOCHTeabHoü norpeuiHOCTH a a a  p e *H -  
Ma m axcHMaabHOH m o u ih o c t h , noaaran , h t o  ee  cocTaBaHiouiHe 
He KoppeaupoßaHbi:

Qn - V 1 -1 K + K„ + K + K, + 4. + 4. = o .«W -

3HaHeHHH cp > 1 0 0  1/ce/c öyayT  BCTpenaTbca peaxo, h b cayqae 
p a ö o T b i aBHraTean c  9 > 1 0 0  1/ce/c2 npn .Heo6xoa»MOCTH mojkho 
ynecTb BanaHHe aHHaMHHeCKOH norpeuiHOCTH Ha pe3yabTaTbi H3Me- 
peHHH KaK norpeuiHOCTH cucTeM athhcckoh.

2 -2 5 0 2

C BepOHTHOCTbK) P  =  0,9973 MOJKHO CHHTaTb, HTO BeaHHHHa 
norpeuiHOCTH He B b ixoaH T 3a n p e a e a w  H H TepBaaa ( — 3 ö q ,  3 o q )  
h a a a  p e * H M a  M aKCHM aabHoii m o u ih o c th  c o c t 3 b h t

8<3/v <  3 I qQn  I =  3 ' 0 )6 1 5  =  1 ’ 845 =  ~  2 °/ü-

rioA C ^H TaH H aa BejinaH H a norpeu iHOCTH peH (H M a M aK ca-
M a jib H o ro  K p y T H iu e ro  MOMeHTa cocTaBH Jia

5<?41 < 3 | QQm  | =  4,40/0)

TaKHM  oßpa30 M , b a H an a3 0 H e S K cn ayaTanH O H H u x  n u c ea  060 - 
poTOB n pu  p a ö o T e  a ß H ra T e a a  H3aoHceHHbift c n o c o ö  H3M epeHua 
p a c x o a a  B 0 3 a yx a  o ö e c n e u u a  TOHHOCTb b n p e a e a a x  2— 5% .

B KauecTB e ycu aH B aio in eH  a n n a p a T y p u  n p n  H cca ea oB a H H a x  
H cn oa b 3 0 B a a a cb  cepHHHO B b in ycK aeM aa  H eTb ip exK aH aab H aa  TeH30- 
CTaHUHH TA-5, a  cu rH a a  p erH C T p u p oB aa ca  c  n oM o m b io  o c n n a a o -  
rpacpa K - 12-22 .

O coöeH H O cTb io  npHMeHeHHH n p e a a a r a e M o ro  c n o c o ö a  H B aaeT ca  
oÖ H 3aTeabH oe c o ö a io a e H H e  C TaönabH ocTH  KoacpcpHUHeHTa c o n p o ­
THBaeHHH B03ayxooH H CTH TeaH  b n p o u e c c e  SKcnepHMeHTOB. S T O M y 
T p eöoB aH H io  o T B en a ioT  B 0 3 a y iu H u e  (JmabTpbi, H M eiou iH e a n u ib  
HHepuHOHHyio OHHCTKy B 0 3 a y x a  o t  UbiaH , a TaKJKe K acceTH b ie  
B03ayxooH H CTH TeaH  n p n  OTcyTCTBHH 3anbiaeHHOCTH o K p ya ca io -  
in e r o  B 0 3 a yx a . B c a y q a e  3 a n w a eH H O c™  n p u  ncnoab30B aH H H  x a c -  
CeTHOrO B03ayX00H H CTH Teafl B03HHKaeT HeOÖXOaHMOCTb B n e p n o -  
anHecKOM on p eaeaeH H H  conpoTH BaeH H H  Ha B n ycK e Ha KO H Tpoab- 
h h x  pexcH M ax p a ö oT b i a B H raT ea n , h to  n o3B oaH T  cß oeßpeM eH H o 
yn ecT b  cH CTeM aTH H ecxyio norpeu iH O CTb 3a  cn eT  H3MeHeHHH kosc})- 
(pHUHeHTa ConpoTHBaeHHH B03ayXOOHHCTHTeaH.

B n p o u e c c e  n a c T o n iu n x  H ccaeaoB aH H ii hhxchhh  n p e a e a  p e rn c T - 
p u p y e M o ro  p a c x o a a  B 0 3 a yx a  orpaH H H H Baacn  700 kb/h. T a x  K ax  
M eH biune p a c x o a H  B 0 3 a y x a  a ex ca T  b 30He HeycToftH H Bbix o ö o p o -  
t o b  x o a o c T o r o  x o a a  aB H raT ea n , r a e  HeT H eoöxoaH M ocT H  o n p e a e -  
a n T b  p a c x o a H  B 0 3 a yx a . O a H a K o  H 3aoxceH H H ft c n o c o ö  H3MepeHHH 
H ecT au n oH a p H oro  p a c x o a a  B 0 3 a y x a  a ß H ra T ea n  M oxceT  npHMeHHTb- 
cn h na a ß H ra T e a n x  M eHbuieü  pa3M epH ocTH , a caeaoB aTeabH O ,
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10 ÄBTOM OßHJIbHan npOMbJlilJieHHOCTb N  9, 1970 r.

H C MeHbUIHMH paCXOAaMH B03flyxa, TaK KaK BGJIHKHHa HHJKHerO 
npeflena H3MepneMoro pacxoAa B03Ayxa 33bhcht He TOAbKo ot  
pa3MepH0CTH ÄBHrareJiH, ho TaKnce o t  reoMeipHnecKiix pa3MepoB 
B03AyX00HHCTHTeAH H eTO K03(j)(})HUHeHTa COnpOTHBJieHHH.

B -3aKJH04eHHe OTMetHM, hto  npea^araeM bift cnocoö H3MepemiH 
HecTapHOHapHbix pacxoAOB B03Ayxa ÄB iira ieA eM  BHyTpeHHero 
CrOpaHHH B yCJIOBHHX ABHIKeHHH aBTOMOÖHJIH nO MeCTHOCTH CAy- 
JKHT UeAHM SKCnepHMeHTaAbHOTO HCCAeAOBaHHH HeyCTaHOBHBUiHX- 
CH peHCHMOB paÖOTbl ABHraTeAH H He MOJKeT paCCMaTpHBaTbCH KaK 
cpeACTBo u iTaTHoro k o iit p o a h  paöoTbi ABHraTeAH b  aBTOMOÖHAe.
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YAK 621.43.01.001.5

P a c s e T  xapaKTepMCTHKM aKTMBHoro TennoßbifleneHMsi no m hahkotophom  

A ^ a rp a M M e  c ncnonb30BaHneM  3UBM
A -p  T e x H . H a y n  M . A - A IlA U iE B , B. M. 6ERJ1MH, « a H f l .  T e x H . H a y n  B. A - M M X A H H EH K O

BceCOK>3HblH 3aOMHblH nOilHTeXHMHeCHHH HHCTHTyT

B CBfl3H  C TH Hp OK HM iBHeApeiTHeM iB mpaKTHKy TUOKeHepHblX 
ipacneTOB 3U.BM moHHTeH «HTepec, npoHBAneMbifi k co3Aa- 

HHIO iMeTOAWK OÖpaßOTKH iHHÄHKaTOpHOH AHarpaMMbl ABHraTeAH 
BiiyxpeHHero cropaHHH, npeAycMaTpHBaiouiHx npoBeAeHHe pacie- 
tob na 3U.BM.

n p H B e A e M  ypaB H eiiH H , n o  KOTopbiM  cocT aB A eH  aA ropH TM  p a c - 
q e i a  .HHAHKaTopHoft AHarpaiM M bi c  «cn oA b 3 0 B aH H eM  y »H B e p c a A b -  
i i o r o  aA ropH TM H TöC K oro  H3biKa A J IT O J I-6 0  [1 ],

iITpHMeHeHHe ywHBepcaAbHoro aA rop h tm hh ccko to H3biKa no3BO- 
AHeT (BblnOAHHTb paC'ieT Ha AIOÖOH BblVHCAHTeAbHOH iMalllHHC, 
CHaÖHcemioH cooraeTCTByiomHM TpancAHTOpoM. A J IT O / I-6 0  o t a h - 
H3GTCH yAOÖCTBOM, OpOCTOTOfi, a TAaBlIOC, 0Ö03pHMOCTblO BblH'HC- 
AHTeAbHblX npOrpaMM H aAropHTMOB.

B K aneciB e h c x o a h h x  AaHHbix a a h  ipacieTa  HonoAb3yeTCH hh- 
AHKaTopnaH AnarpaM M a, no KOTopofi cocTaBAHeTcn TaöAHna 3Ha- 
neHHH yrA a  n o B op o ia  KOAGimaToro BaAa <n cooTneTCTByioinHx um 
3Ha«ieHHH AaBAeHHH.

ÜAH yMeHbHleHHH OUIHÖOK npH 3aAaHHH HCXOÄHblX AaHHbix npn- 
MeHneTCH annpoKCHManHH (jiyHKHHH, npeACTaiBAHiomefi coöoft 3 a «n -  
CHMOCTb AaBAeHHH ot yrAa noßopoTa KOAeHnaToro BaAa P  =  P(<p). 
AnnpoKCHMaiHHH ocym ecT B A H e rcH  CAeAyroiiWM o6pa30M. Mepe.i
TOTOH n— 2, n — 1........  n + 2  MeTOAOM H aHM eHbinHx KBaApaTO B n p o -
boähtch KBaApaTH H H an m apaÖOAa.

I Iah  BbinHCAeHHH 3HaneHHH P ( q)n ) b <})0pMyAy napaöoAbi noA- 
CT3BAHIOTCH 3HaiieHHH <p„.

K03(J)(J>HIlHeHT aKTHBHOrO TenAOBblÄGAeHHH OnpeAeAHeTCH 110 
(jiopMyAe

£ (? )  =

U V  + Q ö V  + l \

( 1 )

TAG U  KOAHieCTBO TenAOTbi, 33TpaHeHH0e Ha .H3MeHeHHe

iBHyTpeHHeii Meprwn npH noßopoTe KOAeHnaToro 
BaAa o t  q j «  ao (p; 

—  KOAHnecTBo TenAOTbi, aarpan en n oe na  AHCCOHna- 

U.HK) p a öon ero  TeAa n p «  noB opoTe KOAeiniaToro 
BaAa ot q)M ao (p; 

—  pa6oTa  pacuiHpenHH paöon ero  TeAa npn no.BopoTe 

KOAeHnaToro BaAa ot <pH ao «p; 
TeKym ee 3HaneHHe yrAa  inoßopoTa KOAennaToro 
e a A a ;  

<P«  —  y ro -a noßopoTa  KOAennaToro BaAa, cooTBeTCTByio- 
iahh nanaAy npouecca cropaHHH ( otchct BeAeTcn 
ot MOMenTa nomaHH «C K p u  ib Kapö iopaTopnoM  
ABHraTeAe «ah  «npb icK a  TonAHBa ib A «H raTeA e c 
BOcnAaMenGHneM ot c>KaTHH);

Q lf  —  KOAHHGCTBO TenAOTbi, iBblACAHIOlHCCCH 3a  H.HKA n p «  
HOAHOM crop aH H H  TonAH Ba.

<p

K o a h h c c tb o  TenAOTbi, 3 a T p a «e H H o e  Ha H3MeHeHne iBHyTpeHHeii 
S H e p m «  p a 6 o n e ro  T eA a , OnpeAeAHeTCH n o  4 )o p M y A e

u y ■ 9- cv  ( ? )  M  (tp) T  ( ? )  —  P  c v  ( ? „ )  M  ( ? „ )  T  ( ? M) ,  (2 )

rAe —  MOAbiian TenAoeMiKoeTb pa6o>iero TeAa;
M  —  a h c ao  MOAeft paöon ero  TeAa;
T  —  cpeAHHH TeM nep aiypa 3apHAa. 

KoAiH'iecTiBo TenAOTbi, 3aTpaneHHoe Ha AHocouHannio, onpeAe-- 
AneTCH corAaoHO pa6oTe (2] no (|>apMyAe

Qd =  acO i M C 0 2 ?CO j +  aH20  M n 20  ^HiO > ( 3)

« c o  h  « h o  —  CTeneHb AucconHanHiH cootbgtctbghho  C 0 2 

ii H 20 ;

rAe

M ,c o s H M h 20 —  KOAHneCT.BO AHCCOUHHpyiOmHiX iMOAeil co - 

oTBeTCTBeiiH o C 0 2 h H 20 ;  
h <7 jj^o —  KOAH'iecTBO TenAOTbi, pacxoflyeM oe Ha 

AHCCOAHaUHIO 1 .MOAH C 0 2 «  H 20 .  
C T en o iib  A H C c o n H a u ««  ia onpeACAH M  « 3  c A e A y io u ie r o  ypaoHeHHH:

? c o .

p  a.6

(100 —  a f  (200 +  « ) ’
(4 )

rAe k p  —  KOHCTama xH.MimecKoro pa.BHO'BecHH AHCConHnpyiouie- 
ro  ra3a;

p  —  inapnHaAbiHoe AaBAenne AHCcou.H«pyioinero .ra3a.
KoHCTaHTa XH M H necK oro paBHOBecHH onpeA eA n eT C H  ,no T a Ö A m - 

HbiM AaHHbiM b  3aiBMCHM0CTH o t  T e M n e p a T yp u . 
Yp aB H eH H e ( 4 ) pem aeTC H  onH ocHTeAbHO a  iMeTOAOM n ocA ea o B a - 

TeAbHblX npHÖAHHCeHHH. 
CpeAHHH TeM «epaTypa  paöonero TeAa onpeAeAHercH «3  ypaBHe- 

HHH COCTOHHHH. 
H ah  HaxojKAeHHH HHCAa MOAeß p a öon ero  TeAa, «3MeHHiomerocH 

b n p o iiecce cropaHHH, Hcn0Ab30®aACH 3aKOH cropaHHH, KOTopbifl 
onpeACAHACH HenocpeA-CTiBeHHO « 3  HHAHKaTopHofl AHarpaMMbl Me- 
TOAOM «OCAeAOBaTeAbHblX npH6AH?KeHHl”l. 

B nepflO M  HpHÖAHOKeHHH « p HMCM AHHefllHyiO 3aBHCHlM0CTb H3MG- 
HeHHH AHCAa MOAeß OT AaBAeHHH H Ö yAeM  CHHTa.Tb, HTO n p n  MaK- 
CHiMaAbHOM 3 «a H e H «H  Aa.BAeH'HH P ma i  cocT a®  ,p a 6 o « e r o  T eA a  coot- 
BeTCTByeT co cT a B y  npoA yK TO B  cropaH H H . TorAa T e x y m e e  3HaneHHe 
m icA a  MOAeß iBbipa>KaeTCH y.paBHeiiHeM

p  ( 9 )  _  p  ( »  )
M  ( ? )  =  M a +  ( M npxz  -  M a ) , (5 )

TAC

^m ax —  P  ( f « )

M a —  hhcao MOAeß 3apHAa b KOHiie HanoAHeHHH; 
Mnp. c i  —  «h c a o  ,MOAeß npoAyKTOB cropaHHH.

I lo C A e  BblHHCAeilHH HO HHAHKaTOpHOfl A H a rp a M M e XapaKTepHCTH- 
kh  TenAO«Bbiaba eniHH «O B TopH eM  p a cq eT . T e n e p b  ä a h  buhhcaghhh  
T o x y iu e ro  3 iia 'ie iiH H  ’ in cA a  MOAeß BoonoAb3yeM CH  (pop.M yAoß

M  ( ? )  =  M a +
£ (? )

(M np.cz (6 )
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rAe i(cp ) —  TeKymee 3Haqenne K03c[)(}>HUHeHTa TenjioBUACTieHHsi;
Im a x  —  im aKCHiMajibmoe 3 i ia iieH H e K03(jxJ)m i:nenTa t en.noBW Ae- 

AeHHH.
B  4 > o p M y A e  ( 6 )  inpeAnonaraeTcn, hto Konen, xiiMiiHecKoro npe- 

apameHiifl ipaßonero Tena HacTynm npn gmax.
r ip o u e t c  nocAeAO tBaTeAbH bix  .npiißAH /Keim fi inpoAOJUKaeM a o  T e x  

nop, j io x a  a a h  s c e x  p a c n e ra b ix  3HaH0HHfi a p ryM eH T a  <p He Bbiinon- 
HHTCH COOTHOlIieHHe

5« (<p) — ( ?)

Sn
<  6, (7 )

rAe |n(<p) —  3iianenHe n-ro npiiC.au/KeiiH5i <j)y«Kniin TenaoBbiAC- 
•neHHH £(<p);

5n-i(<p ) —  »H an eH H e  ( n— l)- r o  npH ßjiH JKein in  (jiyH K m m  £ (fp );
8 —  3a'AaHHaH t o h h o c t b  BbiHucneiiiiifi.

M o A b H a a  TönAoeM KO CTb paßonero T en a  onpeAenn eTC H  n o  (J>op- 
M yae

\icv =  a + b T + c T 2, (8 )

TAe a ,  b H C —  inOCTOHHHbie K03<j)(}>HIlHeHTbI.
BHaHeHHH KoaiJi^H UH eH TaB a, b w c  iMeiiniOTCH b n p o n e c c e  c r o ­

paHHH o t  3H3HeHHH a a, b a «  c a, x ap aK T ep H 3 y io in H X  p a f io n y io  
CMecb ib H a n a a e  crop aH H H , a o  3HaHeHHfi a np, , b npxz  «  

Cnp.cit co oT B en cT B y iom H X  n p o A y K T a M  cropaH H H .
B  nepBO M  inpHß/iiH/KenHH npHM eM  jiH iie fiH y io  3a»HCHMOCTb H3Me- 

HeHHH K03(J)tj)HHHeHTOB a, b ii c  o t  T eM n ep aT yp b i, in p n ieM  ß yA eM  
CHHTaTb, HTO HpH iMAKCHMaAbHOM 3HaHCHHH T eM n ep aT yp b i COCTaB 
p a ß o n e ro  Tena cooT B eTC T& yeT  c o c T a ß y  n poayK TO B  cropaH H H .

n P H yTOHHeHHH p a c n e T a  in oa a ra eM , hto K03(j)< j)Hn«eHTbi a, b  11 c 
H3MeHHK)TCH o t  H anaJ ibH oro  a o  K o iie H iio ro  3naHeHiHH n ponopu ,H o- 
H aabw o H3M eH eH iiio K03ij)(})HUHeHTa TenaoiBbiAeaeHiiH.

M O M eH T 0K0HH3HHH BblAe.TeHHH TenAOTbl OnpeACJIHeTCH HO H3iBe- 
CTHOH M eTOAHKe {3], B KOTOpOfi H O K a3aTejieM  OKOHH3HHH B b lA eae - 
hhh Ton.noTbi n p cA aaraeT C H  CHHTaTb m hhhm vm  cyM M bi n p «p a m eH H H  
BH epriiii, H3ipacxoAOBaHHOH wa co 'B epm eiiH e n o jie 3 H o fi ipaßoTb i h 
iß M e iieH H e  a iiyTp einn eH  s n e p ru ii ra 3 a .

TaKHM oßpa30M, TpeßyeTcn onpeAeAHTb MiiHiiMyM 4>yHKU,MH

w + ä u , ) '  m

a <p

rae d «(<p ) —  ßecKoneHiio Maaoe npHpameHHe BHyTpeHHefi sHep- 
th h  ra3a npn 3HaHeH»H yraa n ö B o p o T a  KOJieHHaTO- 

ro  Baaa, paBHOM (p; 
dL (cp) —  ßecKonenno waaoe opiipam eim e inojie3Hoß .paßoTbi 

mpn anaHenHH yraa inoBopoTa KoaeiinaToro Baaa, 
paBHOM q>.

Bbipa3iiiB ypaBHeHHe (9 ) b BHAe KOHeHHbix pa3HOCTefi, OKOHna- 

TenbHO inoayHHM

, ,  V « ( ? )  —  « ( ?  —  A<p) I  (cp) —  L (ip  —  Acp)

/ ( ? )  —  +  ^  ’ { )

rwe A<p —  saeMeHTapiioe npiipameHHe yraa  noBopoTa «oaeHHaTO- 
ro  Baaa.

J IH T E P A TV PA

a a rop H T M H n ecK o ro H3bIK31 . A r e e B  M .  H .  O c h o b h  
A J i r O / 1 - 6 0 .  B U  A H  C C C P , 1965.

2. H f l 0 3 e « n e a  H. B. O ch ob b i 
Mamrina, 1953.

3 . A i i i a m e ß  M .  / I .  TpyAbi a a ß o p a io p H i i  A B iir a T e a e fl A H  
CC C P. Bbin. 5. 1958.

XHMHHeCKOIl KHHeTlIKH.

' y f lK  629.113.011.5/7:658.382 C3B

OpraH H 3ai^H si p a ö o n e ro  M ecTa  BOAHTena c  yneTO M  TpeöoßaHM H C 3B
B . E .  n P O L l E H K O

BceCOK>3HblH HayHHO-HCCaeflOBaTenbCHHM HHCTHTyT TeXHHHeCKOH aCTeTHHM

K O M H C C H H  C 3 B  no TpaHcnopTy pa3paßoTaaa tcxhhko- 
SKcnayaTauHOHHbie TpeßoBaiiHH k  rpyaoBOMy aBTOTpaHcnop- 

Ty oßmero Ha3HaHeHHH, npeAycMaTpHBaeMOMy aan np0H3B0ACTBa 
b cTpaHax-naeHax C 3 B , h k  aBToßycaM oßmero Ha3HaneHHH. 
3 th TpeßoBaHHH HapHay c  noBuineHHeM TexHHKO-SKcnayaTaiiHOH- 
Hbix noKa3aTeaefl npeaycMaTpHBaiOT MeporrpHHTHH, yayHinaioiuHe 
ycaoBHH Tpyaa BOAHTean. O hh peKOMeHAOBanw k  yneTy npn pa3- 
paßoTKe HOBbix KOHcrpyKUHü aBTOMoßHaefl (1 ,  2 ].

C T p eM aeH H e yayn iU H T b  ycaoB H H  T p y a a  BOAHTean H axoaH T  o T p a -  
HteHHe B TeXHHHeCKOM H 3CTeTHHeCK0M COBepllleHCTBOBaHHH e r o  
p a ß o n e ro  M ecTa  b cootb6tctbhh c ncnxocj)H 3H oaorH H ecKH M H  o c o -  
ßeHHOCTHMH CTpoeHHH h (JiyHKiiHOHHpoBaHHH H ea oB eH ecK oro  o p ra -  
HH3M3, c o ra a cH O  3aK0H aM  yA o ß c T B a  h n p a coT b i. HpH stom  o c o -  
ß o e  BHHMaHHe ya ea H iO T  TpeM  oßm enpH 3H aH H biM  spronoM H H ecKH M  
acneK TaM  n p n  oßocHOBaHHH pauH 0H aaH 3auH H :

1) aHTponoMeTpnHecKHH n oaxoa npeaycMaTpHBaeT yneT pa3Me- 
poB Teaa HeaoBena h onTHMaabHue 30Hbi AßHiKeHHH pyx m hot, 
rae pacnoaomeHbi opraHu ynpaßaeHHH;

2 )  ncHxotJ)H3HoaorHHecKHH acneKT b cBoeft ocHOBe oTpaacaeT 
OCOßeHHOCTH HeaOB6K3 BOCnpHHHMaTb pa3Apa5KHTeaH H B OTBeT 
Ha hhx BbinoAHHTb paßoHHe ABH*eHHfl; « a  paßoneM MecTe Heoß- 
xoähmo  co3aaBaTb ycaoBHH, cnocoßcTByrouiHe TOHHOMy npneMy 
h CBoeBpeMeHHOH nepepaßoTKe noae3HOH HH4)opMau,HH;

3 ) ßnoM exaH H H ecKH H  noaxoa Bbipam aeTC H  b  «eoß xoaH M O C T H  
yHHTbiBaTb t o  oßcTOHTeabCTBO, hto AaH npoAoaHCHTeabnoro noa- 
AepacaHHH 0AH 00ßpa3H 0H  p a ß o n e fi no3u H eoß xoaH M o  «JiyHKiiHOHH- 
poßaH H e H acTeft T e a a  b c y c T a ß a x ,  K O T o p u e  4>HKCHpyioTCH Hanpn- 
Ä eH H eM  O K pyaca iom H X  h x  m w ih ii (3 ].

KoHCTpyKUHH cnaeHbH BOAHTeaH, ero  yaoßHoe noaoaceHHe 
no OTHOuieHHK) k  opraHaM ynpaBaeHHH h onTHMaabHoe npocT- 
paHCTBo cBoßoAHoro noan 3peHHH oßecneHHBaiOT BOAHTeaio yAoß- 
Hyio ocHOBHyro paßonyio no3y, npn KOTOpoö <))H3HHecKoe yTOM- 
aeHHe CTaHOBHTCH HaHMeHbiiiHM, a npoijieccHOHaabHbie 3aßoaeBa- 
hhh, TaKHe, naK noncHHHHO-KpecTUOBbie ßoaH, paaHKyaHT, cMeme- 
HHe jKeayaKa h AP-, HCKaioHaiOTCH coBceM.

T p e ß o B a m iH  C 3 B  oßH 3b iB a ioT  BbinoaHHTb CHAeHbe BOAHTean 
n o  (JiopMe, p a 3 M e p y , o ^ o p M a e H H io  noayuiKH h chhhkh c o o T B e T c i-

BeHHO (JiopMe Teaa HeaoBexa h  oßecnennBaTb noaaepHCKy Kopnyca 
npn ßoKOBbix ToanKax, ho npH stom He aoaiKHa orpaHHHHBaTbcn 
CBoßoaa paßoHHx ABHareHHö. MToßu paßonee MecTo ßbiao yaoß- 
hum aaa BOAHTeaeß BbicoKoro h hh3koto pocTa, TpeßoBaHHH 
npeAycMaTpnBaiOT npHMeneHHe peryaHpyeMoro cHaeHbH. E ro ne- 
peMemeHHe H3 oah oto  KpaflHero noaoaceHHH b  apyroe  Aoaacno 
ßHTb He MeHee 100 mm b npoaoabHOM h 80 mm b BepTHKaabHOM 
HanpaBaeHHHx, a aan aBTOMoßHaefl rpy30noAT>eMHOCTbio 0,5; 1 
h 1,5 r  cnaeHbe BOAHTean (npn OTcyTCTBHH BepraKaabHoro pery- 
anpoBaHnn) aoaacHO nepeaBHraTbcn b npoAoabHOM HanpaBaeHHH 
He MeHee neM Ha 120 mm. ÄonoaHHTeabHbiM yaoßcTBOM Aan bo- 
AHTeaefl HBaneTcn B03M03KH0CTb peryanpoBaHHa HaKaoHa cnHHKH 
CHAeHbH o t  BepTHKaabHoro noaoareHHH Ha3aA (MHHHMyM 10°). 
npH 3tom, noMHMO Toro, hto coxpaHHioTCH onTHMaabHbie yraw  
crnßa b cycTaßax pyx, a cooTBeTCTBeHHO paßonne abhjkchhh 
ocTaiOTCH Hanßoaee skohomhhmh, raa3a BOAHTean, oßaaAaiomero 
yAanHeHHbiM TyaoBHuieM, npn cooTBeTCTByiomeM naKaone cnHHKH 
pacnoaaraioTCH b 3one onTHMaabHoro oß30pa. CHAeHbe BOAHTean 
aBToßyca MoareT ßbiTb noBopaHHBaioniHMcn Bonpyr BepTHKaabHoß 
och ao  90°. TpeßoBaHHH C 3 B  peraaMeHTHpyiOT Tanare caeAyio- 
mne naannpoBOHHue pa3Mepu b mm:

MHHHMajIbHblB 3a30p:
Mejwiy aioßuMH aeTaaflMH KaSimu h pyaeBUM K o a eco M .................  100
M e*ay aioObiMH aexaaiiMH Kaßnnu h  pyaosiTKaMH pwaaroB nepe-

KjnoMeHH« nepeaaH h TopHosa b aioooM noaoaceH H ii.................. 40
PaccTOBHHe:

o t  sepTHKaabHofi naocKocTH, npoxoaawefl Hepe3 ocb pyaeBoro 
Koaeca, ao ocefl naoiuaaoK neaaaefl TopMoaa h cuenaeHHfl:

MaKCHMaabHoe ......................................................................... 150
MHHHMaabHoe ......................................................................... 50

MHHHMaabHoe ot  och naoiuaaKH neaaaeft cuenaeiiH« ao ctohkh Ka-
6hhu ..................................    80

MHHHMaabHoe Meway ocbmh naomaaoK neaaaeft TopMo3a h apoc-
ceabHOft s a ca o H K H ................................................... .............................  HO

MHHHMaabHoe o t  pyaeBoro Koaeca ao 3aaHeü CTeiiKH KaOHHU . . 580
o t  pyaeBoro Koaeca ao cnHHKH cnaeHbH.................................   370 —390

BHyTpeHHSW uiHpHHa KaÖHHbi:
oaHOMecTHoft...............................   750
anyxM ecTHOß .................................................................................. 1250
TpexMecTHOft co cnaabHbiM m c c t o u ..................................   1900

2*
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P y x o a T x a  pb iaara  nepexaioHeHHa nepeaaa  AoaiKHa ö b iib  pac- 
noao ixeH a  no OTHomeHHio k noßepxHocTH CHAeHba ßnepeAH 
h He HH>Ke 100 mm. OaeHb b h ix h o  oöecneHHTb yAoöcTBO Bbixo.ua 
BOAHTeAH C oß enx CTOpOH aBTOMOÖHAH.

HecMOTpa Ha t o , h t o  b  AeaTeabHOCTH BOAHTeaa aBTOMOÖnaa 
npeoöaaaaeT HepBHaa Harpy3xa no cpaBHenHio c MycxyabHoft pa- 
ö o t o ö , nocaeAHaa b  HexoTopbix cayaaax, HanpHMep npn paöoTe
B yCAOBHHX HHTeHCHBHOTO yJIHHHOTO flBHHteHHH, KOTOpMe OÖyCAOB- 
jiHBaiOT n oB b iu ieH H yio  nacTO Ty M aH H nyaanH H , h n p n  OTcyTCTBHH 
ycHJiHTe.TeH opraH O B  yn p a ß a e H H a  cT a iio B H rca  cym ecTBeH H biM  
(JiaKTOpOM nOBbnneHHH <j)H3HHeCX0H yCTajIOCTH BOAHTeAH. riOSTOM y 
TpeöOBaHHH C3B orpaHHHHBaiOT M axcH M aabH bie ycH AH a b k/1 
(H e  6 o a e e )  ä a h  npH BeAeH H a b AeftcTB H e c a eA yx im H X  opraH O B 
yn p a ß a e H H a  aBTO M O öiiaa :

IleaajiH H oatH oro  T o p M o 3 a ........................................................................................  70*
rieaaaH c u e n a e im n ................................................................................................  15
PyaeBoro  KOJieca npn HBHJKemiH no flopore  c ac<t>a/ibTO-öeTOHHbiM

nOKpblTHCM................................................................................................ 6**
Pbiaara nepeoiOHeHHSi n e p e a a a ....................................................................................  6
Pbinara pyHHoro T 0 p M 0 3 a ...........................................................................  40

B ce  aBToßycbi, HaaHHaa c aBxoöycoB  äah h oh  9,5 m , naMeaeH- 
Hbie ÄJIH npOH3BOÄCTBa, AOA/KHbl ÖblTb OÖOpyAOBaHbl ycHAHTeaeM 
p ya eB o ro  ynpaßaeHHa. C aeA an tee  ycxpoflcTBO a ioöoh  xoHCTpyx- 
UHH yCHJlHTeaa AOA1XHO ÖblTb HyBCTBHTeAbHbIM H ÖblCTpOaeÜCT- 
ByiouiHM; oho ä o a jx h o  oöecneaHBaTb nocToanHoe coxpaHeHHe npo- 
nopiiHOHajibHOCTH M e K n y  ch aoh , HeoöxoAHM oä ä jih  noßopoTa 
ynpaBaaeM bix xoa ec , h chaoh , npHxaaAbiBaeM oii BOAHTeaeM k py- 
aeBOMy KOJiecy, He A on yoxa a  noTepn om ym aeM ofl cbh3h BOAHTeaa 
c KoaecaMH.

YAOÖCTBO H ßbICTpOTa BXAKlHeHHa B paÖ O Ty H 3(j)(j)eKTHBH0CTb 
B ocn p n aT H a  HHiJiopMaiiHH o ö ec n ea H B a io T ca  cooxBeTCTB yio iuH M  
eÄH H 00Ö pa3H eM  pa3M em eH H a opraH O B  yn p a B a eH n a  h xO H TpoabH bix  
npHÖOpOB, a TaKJKe OnTHMaAbHOH 0630pH0CTbK> H BHAHMOCTbKl 
A o p o rn , o x p y ix a io n ie r o  npocTpaH C TB a h B H yxp eH H ero  n oM em eH H a 
c M ecTa  BOAH Teaa.

B COOTBeTCTBHH C 3THMH noaoiKeHHHMH TpeöoßaHHa C3B oö a- 
3biBaioT pacn oaa raTb  pyaeßoe xoaeco c aeßoft CTopoHbi b naoc- 
ko c th , nepneHAHKyaapHoft k  naocxocTH CHMMeTpHH aBTOMOöaaa 
(AonycTH M oe OTKaoneHHe He a o a ik h o  npeBbiinaTb 5°), h c h m m c t - 
P hhho  CHAeHbici BOAHTeaa, p yxo a TK y pbiaara n e pexam e H H a nepe- 
Aaa bo  Bcex ee noaoixeHHHx no a pyaeBHM xoaecoM cnpaßa ot ch- 
AeHba BOAHTeaa, neaaab ynpaßaeHHa ApocceabHoä 3acaoHKoö 
KapOiopaTopa Han neAaab ynpaßaeHHa TonaHBHbiM HacocoM ÄH3e- 
aa cnpaBa ot  neaaaa TopM03a, xH o nxy hojkhoto  nepexAioaaTeaa 
CBeTa (pap aeßee neaaan cuenaeHna. YnpaBaeHne puaaraM H  nepe- 
KaioneHHa pasaaTOHHofi xopoöxH, BxaroaeHHa nepeAHero MOCTa, 
THapaBaHHecKoro noAT>eMHHxa, ö a o x h po b x h  AH(J)(j)epeHiiHaaa o cy - 
m ecTBaaeTca npaßoft pyxo ii BOAHTeaa, BXAKjaaTeab yKa3aTeaa 
noßopoTa ycxaHaBaHBaeTca caeßa Ha pyaeßoft xoaoHKe, a b x a io - 
naTeab 3ByKOBoro cn n ia a a  —  cßepxy Ha pyaeeoM xoaece.

Ä a a b H e H in a a  rp a a a u H a  B c n o M o ra T ea b H w x  opraH O B  yn p a ß aeH H a  
a a a  30H n p a ß o ft  h a e ß o f i  p y x  yH H TbißaeT nacTO Ty noab30 B aH H a 
h BaKHOCTb, a  TaxH ce to , h to  n p a ß a a  p y x a  a ß a a e T c a  raaB H o ft 
noHTH y  B c e ro  KOHTHHreHTa BO AH Teaefi. K r p y n n e  n ep ex a ioH a T e - 
a e f l,  yn p a B a a e M b ix  n p a ß o fi p yK o ft, c a e a y e T  o th c c th :

u eH TpaabH biH  n e p e K a io n a T e a b  CBeTa, K O Topu ft M oaceT  HMeTb 
B K aron aTeab  c  p e ry a n p o B K o ft  o cß em eH H a  in,HTKa n p n ö o p o B ;

B K aioH aTeab  (3 a M o x ) 3 a *H ra H H a  h c T a p T e p a ;
K H o n x y  y n p a ß a e H H a  A p o ccea b H o ft  3 aca oH K o ft;
K H o n x y  B03ayuiHOH 3acaoH K H ;
p y K o a x K y  yn p a ß ae H H a  npHBOAOM A s e p e f l ;
B K a ion aT eab  B H yTpeH H ero  ocß em eH H a  ca a oH a .
U eH TpaabH b iH  n e p e K a io n a x e a b  CBeTa A oa iK eH  öb iTb  p a c n o a o jK e n  

KpaHHHM ca eB a  b s to h  r p y n n e  n ep ex a ioH a T ea eH .
K rp y n n e  n ep exa iO H aT eaeH , y n p a B a a eM b ix  aeBOH p yK on , c a e -  

A y e T  OTHecTH:
n e p e x a io H a T e a b  CBeTa uiH TKa n p n ö o p o B , e c a n  oh  He oOtjCahhch 

c ueH TpaabH biM  n e p ex a ioH a T ea eM  cß eT a ;
K H o n x y  B K a io H a rea a  cTeK aooH H CTH Teaa;
K H o n x y  B K a ion aT ea a  C T ap Tepa , e c a n  oh  He coB M em eH  c  3aMKOM 

3 a »(H ra H H a .
CnHAOM eTp, TaxoM eTp, aMnepMeTp h a p y rn e  KOHTpoabHbie n p a - 

öopbi pacnoaaraioTCH Tax , h to6 h  BOAHTeab Mor HaöaiOAaTb 3a hx 
noxa33HHHM h, He H3MeHaa noaoaieHHa xopnyca, h h to ö m  He 6biao 
hx  OTpaaceHHa b BeTpoBOM CTexae. UniJipoBbie o6o3HaneHHa rnxaa 
AoaiXHbi xopoiuo pa3aHHaTbca BOAHTeaeM c HopMaabHofl o cTp o - 
TOH 3peHHH npH eCTeCTBeHHOM H HCXyCCTBeHHOM OCBemeHHH.

* f l a a  anTOMo6HüeH Manoit rpy3onoAT>eMHOCTH (0 ,5 — 1,0 t ) —  
50 Kr.

**  n p H  HajiHHHü y c n a H T e a a  p y a e B o ro  yn paB aeH H H  b c a y n a e  e r o  
O TKa3a oö ec n eH H T b  B03M03KH0CTb y n p a ß a e H H a  aBTOMOöHaeM öe3  
y e H a n T e a a .

nOBblllieHHbie TpeÖOBaHHH npeATjaBAHKlTCa X OÖ30pHOCTH aBTO- 
öycoB. BoAHTeab aBxoßyca A oajxeH  BHaeTb BepxHHH cnrHaa CBe- 
Toijiopa, pacnoao ixeH H oro Ha BbicoTe 5 m  Haa noBepxHOCTbio 
A oporn , Ha paccToaHHH He a a a ee  10 m , AJiHHa h cb h ah m o h  nacTH 
BnepeAH aBToöyca He aoaiXH a npeBbiinaTb 3 m , a innpaHa Heo6o3- 
peßaeMOH 30hm  (paBHaa 0,9 m ) 3a aeßoft c t o h x o h  nepeAHero 
CTexaa H3MepneTC5i Ha paccTOHHHti He 6 oaee  10 m  [2 ] (He öoaee 
5 m  no TOCTy 12024-66) Bnepean aBToöyca.

O c o ö o e  BHHMaHHe yaean eTC H  onTHM H3anHH (pH3HHecxHx ycao - 
b h h  jxH3H eaeH TeabH 0CTH  BOAHTeaa Ha p a ö on eM  M ecTe. TaaBHUMH 
HanpaBaeHHHM H b  s t o m  B o n p o c e  c a e a y e T  CHHTaTb: co3aaHHe
M H xpoxA H M aTa, n oA A epJxaH H e H o p M a a b H oro  x H M H n ecxo ro  cocTaßa  
B 0 3 a y x a  b xaÖHHe, cHH ixeH H e n iyM a  BHÖpanHÜ.

n P H p a ö o T a io in e H  BeHTHaanHH A o a iK n a  öb iTb  n a io c o B a a  TeMne- 
p a T y p a  b a io ö o H  T o i x e  xaÖHHbi BOAH Teaa, a caM H oTonHTeabHbie 
y cT p o ftcT B a  BbinoaHHiOTCH p erya H p yeM U M H , ii t o 6 m  B oAH Teab mot 
H3MeHHTb T e M n e p a T y p y  n o  ix ea aH H io . n p n  cx op ocT H  aBTOMoÖHaa 
15 km/h cn cTeM a  BeH TH aannH  a o a ix H a  oöecneH H B aTb  20-xpaTHbiii 
B 0 3 a yx oo 6 M eH  b nac.

Be3BpeAHbift cocTaB B 03ayxa paßonen 3 0 h u  BOAHTeaa coxpa- 
HaeTca ö a a ro a a p a  coaeTaHHio xopou ieft BeHTHaanHH h Haaeix- 
Horo ynaoTHeHHH, npenaTCTByxim ero npoHHXHOBeHHio BpeaHbix 
BemecTB aepe3 coeaHHeHHa xy30Ba. Tpe6oßaHHa C3B ycTaHaB- 
aHBaiox caeayrouiHe npeaeabH o aonycTHMbie xoHueHTpanHH ßpea- 
Hbix BeinecTB  b B03AyuiHOH cp eae  ( m sJa )  npn 3axpbiTbix oxHax 
Ha CTOHHXe H B ABHIXeHHH:

O khch y r a e p o a a ................................................................................................0,02
AByoKHCH y ra ep o a a ............................................................................................ 0,40
A K poaeH H a........................................................................................................... 0,007
riapoB 6eH 3H H a................................................................................................................ 0,1
O khcjiob cepHoft kh cjiotn ................................................................................. 0,001
MHHepajibHofi nbian, coaepaiam eft ö o a e e  7 % SIO j b KpHCTa.'i.itmecKoft 

MOAHtpHKailHH.................................................................................................... 0,0005

II lyM  b aBTOMoßnae p a 3 A p a *a e T  HepBHyio c h c tc m y  BOAHTeaa 
h CHHixaeT e ro  pa6oTocnoco6HocTb. YTO M aaion iee aeftcTBHe 33bh- 
CHT OT ypOBHH rpOMXOCTH H HaCTOTbl niyMa. B  TpeÖOBaHHHX C 3 B  
HopMnpyeTca aonycTHMbiö ypoBeHb h h t6 h c h b h o c th  niyMa b xa- 
ÖHHe BOAHTeaa Ha paccToaHHH 1 a  o t  n oaa  b caeAyiouiHX npe- 
Aeaax: npn aacTOTe MeHee 250 zt^ —  He BHine 90  d6, npn aacxo- 
Te 2 5 0— 800 zu, —  He Bwine 80  36 , npn aacTOTe ö o a ee  800 zu, —  
ne Bbiuie 70 36.

Ä a a  ycTpaneH H H  n iyM a , n p o H H x a io m e ro  b  p a ö o a y x i  30H y b o a h - 
T e a a , o c y m e c T B a a io T  x o M n a e x c  c a e A y io m H x  M ep on pn aT H Ü : o ca a ö -  
aeH H e h c t o h h h x o b  (H a n ö o a e e  s^iJiexTHBHbiH  h paAH xaabH bifl 
MeTOA, ho  He B cerA a  caM bifl n p oc T o ft  h  A e u ie B u f l ) ; 3 o y x o n o ra o -  
m eH H e nopn cTH M H  h  BoaoxHHCTbiMH M aT ep n aaaM H ; 3B yxoH 3oaa- 
U hh  yn a o ra eH H eM  m e a e i i  h  OTBepcTHH BHÖpoH3oaHpyiouiHM H 
xoM H H rcaM H  h  n aacT M accoßb iM H  M aH ixeTaM H , x p en ae H n eM  M eTaa- 
a m e c x H x  a e T a a e f i  x aeeB U M  cn o c o ö o M  h  t . a -

B  H a cT o a u ie e  BpeM a ö o a b in o e  BHHMaHHe y a e a a e T c a  n p ea oT B p a - 
iueH H io TpaBM H poBaH H a BO AH Teaa n p n  aßapHHHOH oÖCTaHOBxe. 
T p e ö o ß a H H a  C 3 B  n p e a yc M a T p n ß a io T  o ö a 3 a T e a b H o e  o öo p ya o B a H H e  
CHaeHba BOAHTeaa peM HaM H 6 e3 on acH ocT H  n an  n pH cnocoöaeH H eM  
A a a  x p e n a e H n a  s t h x  peM H eft, npnM eH eH H e 6 e3 on a cH H X  npoTHBO- 
coaH eaH b ix  x o3 b ip b x oß , p y i e x ,  x H o n o x  h  np .

BMecTe c TeM npeaoTBpameHHe aBapaft —  nepBOCTeneHHaa 
3aaaaa h  o c h o b h o h  npHHnnn oöecneaeHHa 6e3onacHOCTH AßHixe- 
HHa. B  s t o m  HanpaßaeHHH noaojXHTeabHaa poab o t b o a h t c h : 
CTaÖHaH3anHH ynpaBaaeMbix xoaec c  neabio npnaaTb ycToflanBoe 
ABHixeHHe aBTOMOÖHaio no npaMoft öe3 3aMeTHoro ycnana co c t o - 
poHbi BOAHTeaa h  oöecneaHTb caM0BO3BpaT xoaec npn noßopoTax; 
A b o h h o h  HHTeHCHBHOCTH cBeaeHna (AHeM h  Hoabio) yxa3aTeaefi 
noßopoTa h  CTon-CHrHaaoB; npHMeneiiHio Aßepefi, oTxpbiBaioinHxca 
Toabxo no xoay aBTOMoÖHaa, h  ABepHbix 3aMX0B h  pyaex, npe- 
naTCTByxHiiHx HenpoH3BoabHOMy oTxpbiBaHHio ABepn; ncxaioaeHHio 
H3 noaa 3peHHa BOAHTeaa noBepxHOCTefl, ocaenaaxiuiHX ero 
OTpaixeHHbiM cßeTOM; ycTaHOBxe pa3aeabHoro npHBoaa x TopMo- 
3aM xaiKAofl H3 ocefl; oöopyaoBaHHio aBTOMOÖHaeä s ^ ^ b k t h b - 
HUMH HapyjXHbIMH OCBeTHTeAbHbIMH H CHTHaabHblMH npHÖOpaMH
coraacHo MeiKayHapoaHbiM pexoMeHaannaM H C O / T K -2 2  h 
U C O -3 8 .

U3BecTHyio poab b  yayauieHHH ycaoBHfl paö oTH  BOAHTeaa aBTo- 
Moönaa, noMHMO sproHOMHaecxHx ^ a K T o p 0 8 , HanpaßaeHHux Ha 
coßepineHCTBOBaHHe paöoaeft (JiyHxnHH nocxa ynpaßaeHHa, nrpaeT 
scTeTHxa oxpyixaioutero BOAHTeaa npocTpaHCTBa, h t o  aßaaeTca 
TeMofi caM ocToaTeabHoro ocBemeiiHa.

JIM T E P A T y P A
1. O  c  t  p  o b  n  e b  A .  H .  O c h o b m  npoexrapoBaHHa aBTOMoÖH- 

aeft. H 3 a -bo  «MauiHHOCTpoeHHe», 1968.
2. UJ y  n  a  a x  o  b C . H .  ABTOM oÖHabHbiH  T p a H cn op T  conH aan c- 

TH H ecxnx  CTpaH —  aaeHOB C 3 B .  H 3 ä -b o  « T p a u c n o p T » ,  1968.
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0 6  oi^eHKe ynpcmnsieMOCTM aBTOMOÖMns

B. M . T E J IE M H

K CBO H CTBY ynpaßjiHeMOCTH aBTOMOÖHJia HeoöxoanMo n o a - 
xoÄH tb c tom kh  3peHHH ero B3aHMOÄeflcTBHH c OKpyxaiom eft 

o6ct3 hobkoh  h c  ABHw yiUHM ca noTOKOM aBTOTpaHonopTa: aBTo- 
MOÖHJib aonnceH ÄBH raTbca no TpaeKTopHH, 3aaaBaeMoft Bo/iHie- 
JieM, h H3MeHHTb ee cBoeßpeMeHHo h  b cxporoM co o tb6tctbh h  
c BennHHHOÖ ynpaBJiaioniero bo3a g h c tb h h .

CyuiecTByeT necKOJibKo oneHOK ynpaBaneMocTH asTOMoÖH.ia, 
pa3JiHMaK)inHxcH m ctdähkoh  npoßeneHHH SKcnepHMeirra h napa- 
MeipaMH, HcnoJib3yeMbiMH b KaqecTBe onenoBHbix. Ha Ham B3rasia, 
ÖoJibmHHCTBo oneHOK HMeex oömne ocoöeHHocTH.

McnbiTaHHH Ha ynpaBHHCMOCTb pa3JiHHHwx aBTOMOÖHaen nan 
OÄHOrO, HO C H3M6H6HHblMH XapaKTepHCTHKaMH, npOBOflHTCH KaK 
cpaBHHTe.ibHbie. noayqaeMbie oneHOHHue no»a3aTeaH cxopee 
xapaKTepH3yi0T cncreMy aBTOMOÖHab —  BoaHTeab, hokcjih caM 
aBTOMOÖHJib. riosTOMy pe3yjibTaTbi HcnbiTaHHH, nposeaeiiHbix 
B pa3JIOTHUX yCJIOBHHX C pa3HUMH BOÄHTeJIHMH, MOryT OKa3aTbCH 
HeCOnOCTaBHMbIMH, TaK KaK OHH BKJIIOqaKDT B CeÖH H cyß-beKTHB- 
Hbie KaaecTBa BOftHTeJiH.

BMecTe c TeM onpeaeaeHHHft HHTepec npeacTaaaHeT MHCJieniiaa 
OHeHKa CBOHCTBa aBTOMOÖHaH H3MeHHTb TpaeKTOpHK) ÄBHHteHHH 
B COOTBeTCTBHH C ynpaBJlHIOUIHM B03AeHCTBHeM HHH, HanpOTHB, 
ero CKJIOHHÖCTH K BJIHHHHIO nO ÄOpOTe BOnpeKH ÄeÜCTBHHM BOÄH- 
TeJia.

H p n  aH ajiH 3e ynpaBaneM O C TH  aBTOMOÖHan b K aqecT B e o ä h o fo  
H3 H c c a e a y e M b ix  • n a p a M eT p o B  paccM  aTpnßaioTCH  y r a b i n o ß o p o T a  
ynpaBJine.M ux KOJiec hjih p y j ie ß o r o  K o a e c a . O neBHaHO, n e a e c o o ö -  
pa3H ee on ep H p oB a T b  3HaqeHHHMH y r n a  n o ß o p o T a  p y n e a o r o  K one- 
ca , nocK O JibKy xap aK T ep n cT H K H  p y a e ß o r o  yn paB aeH H H  (y n p y -  
rocT b , neMn<}>HpyK>maH cnocoÖHOCTb, 3 a 3 o p u ) OKa3WBaiOT bhhh- 
HHe Ha ynpaBJieH H e aBTOMOÖHneM.

E cjih  n p en era B H T b  F ( p )  —  H 3oöpa5KenH e n o  J la n a a c y  bxoäh oh  
BenOTHHbi ( t .  e. H3MeHeHHe no BpeM eHH yn p a B J ia io u ie ro  bo3abhct- 
bhh, npHJioHceHHOro k pyu eB O M y K o n e c y ) ,  a <P{p )  —  «3 o 6 p a jK e -  
HHe n o  J la n n a c y  b u x o ä h o h  BennqHHbi ( t .  e. cooT B eT C T B y iom ee  
H3MeHeHHe n a p a M e rp o B  TpaeKTO pH H  abh5K6hhh 3btomo6.h jih) , 
t o  O THom eHHe

YCTb-KaM eHOropCHM H CTpOHTe/lbHO-flOpofKHblH HHCTHTyT

B oßmeM BHjie mojkho npeacTaBHTb, hto

r i = Y [ ± r [ ’ h r , =  y . Y 2 ’

R ( P ) -
® ( P )

F ( p )

rae Y »  >"2

l > Y ,

—  cooTBeTCTBeHHo peaKHHH Ha nepeÄHeö h 3aaHeil 
o c h x , oöycJ ioß jieH H b ie  BeJiHHHHOH y r n a  n o B o p o -  
r a  y n p a s n a e M b ix  K on ec ;

—  peaKHHH, oöycJ ioß jieH H b ie  H3MeHeHHeM cK o p o c -

th  BpameHHH ynpaBJineMHx K o n e c  h y c K o p e -
HHeM aBTOMOÖHHH. 

ripH noßopoTe ynpaBJiaeMbix Konec Ha HeKOTopbift y r o a  0  HMeeM 
pa3JIHMHbie 3HaH6HHH ÖOKOBblX peaKHHH Y1 H Y2, 3aBHCHmHe OT

Monyjm h 3naxa cocTaBJiaiomHx H Y  o . HenOCTOHHCTBO

hbhtch nepeaaTOHHOH (J)yHKHHeH CHCTeMbi ynpaBJieHHH, 3aBHCHmeH 
OT KOHCTpyKTHB'HblX H BKCnJiyaTaHHOHHblX OCOßeilHOCTeH aBTOMO- 
öiijin b neJiOM h p y j ie B o ro  ynpaBJieHHH b HacTHOCTH.

OyHKHHH 0  ( p )  m ojkc t 3aHaBaTi>CH b npoH3BOJibHOH (jiopMe. 
H3BecTObi, HanpHMep, onocoßbi, Koi\na OHa 3anaeTCH H3MeHeHHeM 
no BpeMeHH K yp coß o ro  y rn a , yr jioB o ii ck op o c th  OTHOCHTeJibHO 
BepTHKaJIbHOH OCH, ÖOKOBUMH COCT3BJIHIOIHHMH JIHHeÜHblX yCKO- 
peHHH. E e  ynoÖHee 3a,xaBaTb (jjyHKHHeö H3MeHeHHH kphbh3hu p 
TpaeKTOpHH HBHHCeHHH aBTOMOÖHJIH.

B o ö m e M  c j iy q a e  aBTOMOÖHJib ABHJKeTCH n o  TpaeKTOpHH, coctoh- 
meft H3 CyMMbl OTpe3KOB jxyr nOCTOHHHOÖ H nepeMCHHOH KPHBH3- 
hw , c o B e p m a n  KOJieöaHHH OTHOCHTeJibHO onpeAe.xeHHOH, MbicJieHHO 
BblÖpaHHOH BOHHTeJICM J1HHHH, npHHeM B KaiKÄblH  KOHKpeTHblH 
MOMeHT BpeM eHH 3HaqeHHH KpHBH3HbI HBJIHHDTCH CJlyqaHHbIMH. 
B e3  y q e i a  y n p y r n x  H e^opM aH H H  sneM eiiTO B KOHCTpyKHHH aBTOM o- 
6hjih cBH3b M eiK H y y m o M  n o B o p o ra  p y j ie B o ro  KOJieca h kph bh3- 
hoh TpaeKTOpHH p cepeÄH H bi 3a,qH ero M ocT a  B b ip a *a eT C H  33bh- 
CHMOCTblO j

1

P“ T ‘8 T '
m e  L  —  6 a 3 a  aBTOMOÖHJifl;

i —  nepenaToquoe hhcjio M exaH H 3M a p y j ie B o ro  ynpaBJieHHH.
B  TaKOM c j iy q a e  3H aqeH H e n epeaaTO H H oft 4>yH«HHH fc (p )  n o cT o - 

hhho h H enpneM JieM o pnn on eiiK H  cbohctb ynpaB J ineM ocTH  aBTO- 
MOÖHJIH.

O flH aK O  H3-3a SJiaCTHHHOCTH H1HH, ynpyrO CTH  H 3a30p0B  B co -  
npHHceHHHX a e T a jie ft  p y j ie B o ro  ynpaBJieHHH, KOJieöanHH noiHBecKH 
(JiyHKHHOHaJibHaH CBH3b M e iK a y  BeJiHqHHaMH ij) h p y c r y n a e T  
M6CT0 KOppeJIHHHOHHOH. JleHCTBHTeJIbHO, ÖOKOBble peaKHHH Kt 
h Y2 Ha o c h  aBTOMOÖHJiH 33BHCHT o t  y r n a  h  c k o p o c th  n o ß o p o T a  
ynpaBJiH eM bix  « p j i e c  h ycK opeH H H  aBTOMOÖHJiH [1 ],

peaKHHH Ki h cooT B eTC TB y io iH ero  CTaÖHJiH3HpyioiHero MOMeHTa 
Ha n oß op oT H b ix  n a m jia x  npHBO/iHT k H3MeHeHHK> y n p y r n x  a e ^ o p -  
MaHHÖ a e r a a e f i  p y a e ß o r o  ynpaB aeH H H . B  qacTHOCTH, n pn  cpHKca- 
Hhh p y a e ß o r o  KOJieca n o c a e  n o ß o p o T a  «c q e 3 a i0 T  n arp yaK H , o ö y c -  
aoB aeH H bie  cK o p o cT b io  Bpam eHHH p y a e ß o r o  K o a e c a . 3 to  Bbi3bm aeT 
yM eH bm eH H e y n p y r n x  ae({)opM aH H H  M exaH H 3M a p y a e s o r o  y n p a B ­
aeHHH h m »H  h n o c a e a y io m H H  aon oaH H T eab H b ift n o ß o p o T  y n p a s -  
a n eM b ix  K o a ec , t .  e. n o c a e  ocTäHOBKH p y a e ß o r o  K o a e c a  aßTOMO- 
6 n a b  asHHieTCH n o  TpaeKTOpHH c  B 0 3 p a c ia io m e ö  kphbh3hoh. 
HenOCTOHHCTBO 6okobux peaKHHH Ha o6chx ochx aBTO M oßnaH  
n p H B eaeT  k H3MeHeHHio hx y r a o ß  y B o a a  h co oT B eT C T B y iom eM y 
H3M6HeHHI0 KpHBH3HbI TpaeKTOpHH aBHHCeHHH.

TaKHM oöpa30M, a a h nponsBoabHoro TeKymero SHaqeHHH yraa 
noßopoTa pyaeßoro Koaeca i|i b 33bhchmocth ot HanpaßaeHHH 
h ckopocth ero BpameHHH H3-3a H3MeHeHHH yraoß yBoaa hihh 
h ynpyrnx aecJJopManHH aeTaaeft pyaeßoro ynpaBaeHHH KpHBH3Ha 
TpaeKTOpHH aBHJKeHHH aBTOMOÖHaH npHHHMaeT 3HaqeHHH b npe- 
aeaax p ± A p .

KoaeßaiiHH n oa ß ecK H  3 b to m o 6 h h h  n p n B oaH T  k TOMy, hto npn 
npoH3BoabHOM  noaoHceHHH p y a e ß o r o  K o a e c a  KpHBH3Ha TpaeKTOpHH 
aBHIKeHHH aBTOMOÖHaH T a K * e  H3MeHHeTCH. H a  COOTBeTCTBHe 3Ha- 
HeHHH p H l(l CymeCTBeHHO BaHHIOT H3HOCbI (3a30pbl) B COnpHHie- 
hhhx a e T a a e ö  p y a e ß o r o  ynpaB aeH H H  h m K BopH H x.

CaeaoBaTcabHo, npn noßopoTe pyaeßoro Koaeca Ha neKOTopuii 
yroa  aencrsHTeabHaH KpHBH3Ha TpaeKTOpHH aBHacennn aBTOMO- 
ÖHan cooTBeTCTByeT 3T0My 3HaqeHHio xonbKO b  cpeaHeM 3a HeKO- 
Topbiii npoMencyTOK BpeMeHH, kto HBaneTCH npH3H3KOM Koppeaa- 
HHOHHOH CBH3H.

H a  p n c. 1 n oK aaaH a  SK cnepH M eH TaabH an  o cH H a ao rp aM M a  
c o  cn eay iom H M H  oöoaH aqeH H H M H : v  —  cn o p o cT b  aßHiKeHHH aB To- 
MOÖHan; M  —  KpyTHiHHH momcht n a  pyaeBO M  B a a y . I lo n e p e q H u e  
aHHHH COOTBeTCTBylOT OTMeTKaM BpeMeHH, paBHbIM 0,1 ce/c.

KaK BnaHO Ha o c n n a a o rp a M M e , 3 an n cb  n p o u e c c a  p = f ( t )  no- 
aoÖ H a 3anncH  i p = f ( / )  T oab K o  b o ö m n x  q e p T a x . B  K a a c a u ö  koh- 
KpeTHUH MOMeHT BpeMeHH BeHHHHHbl p H He nOaHOCTbK) COOT­
BeTCTBylOT a p y r  a p y r y .  T a K , b c p e a n e ft  qacTH  o c iiH a a o rp a M M U

P hc. 1. OcnnaaorpaMMa aBHJKeHHH aBTOMoSnaa npn nccae- 
aoBHHHH qyBcrBHTeabHOCTH K ynpaBaaiomHM B03aeHCTBHHM
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H aßA iouaeTCH  KOAeßaHHe BeAnq.iH bi p npn i io c to h h h o m  3H aqe- 
h hh  i| ). n p H  H3MeHeHHH y r A a  n o B o p o ra  p y J ie ß o ro  K oJieca H3MeHe- 
H lie  KpHBH3HbI TpaeKTO pH H  HOCHT HeCKOAbKO HHOß X ap aK T ep . 
Bo B cex  c A y q a a x  cpHKcamiH p y a e B o ro  KOJieca b H exoT op oM  n o A o -  
xceiiHH  n o c a e  BpaiueHHH (H a  o cu u A A o rp a M M e  cooT B eTC TB y iom H e 
yqacT K H  3an ncH  b 3 h tu  b K p y r )  H aßA iouaeTCH  u a A b H eß m ee  H3Me- 
HeHHe KpHBH3HbI TpaeKTOpHH ABHXCeHHH BBTOMOßHAH. H a n p H M ep , 
n o c a e  j ih h h h  A — A  p y jr e ß o e  KOJieco H eK O Topoe BpeMH oeraeTC H  
HenOABHXtHbIM, TOTAa KaK  KpHBH3Ha TpaeKTOpHH ÄBHJKeH'HH 
aBTOMOßHJIH o k o j io  0,2 ceK  n p o u o A x c a e T  H a p a c ia T b .

TaKH M  oß p a3 0 M , 3anncH  n oA T B ep x<A a ioT  K o p p eA H U H o im y io  CBH3b 
yK a3 aH H U x  n p o u e c c o B . OqeBHAHO, qeM  Bbirne BJiHHHue pa3JiHHHbix 
(jiaK T op oB  Ha x a p a K T e p  ä b h jk c h h h  aBTOMoß'HJiH h qeM  ßoJibm e 
npOHBJIHeTCH CKJIOHHOCTb aBTOMOßHJIH K BJIHHHHK) H HenOAqHHe- 
h h k ) B03,neHCTBHHM Ha p y j ie ß o e  KOJieco, TeM M eH biue BeJinqHHa 
3HaqeHHH K03(j>(}>HUHeHTa KoppeJiHUHH n p o u e c c o B  H3MeHeHHH y r j ia  
n o B o p o T a  p y J ie ß o ro  KOJieca h k p h b h 3 h h  TpaeKTOpHH ABHXceHHH 
aBTOMOßHJIH. BeJIHHHHa 3TOTO KOStJitjiHUHeHTa, BblHHCAeHHaH 
HO BbipaXteHHIO

i 8»  \

5P

1 v = 2 0 km/v

_̂___ 50

9 --------- J
I

7 —---------
11 i v=80x m/v

- , li i
0 0 5 v o 0.15 020 t c n

P hc. 2. H opM H poB aH H b ie  ijiyHKUHH 
B3aHMHoft KOppeJiHu.HH n p ou eccoB  
H3MeneHHH y r j ia  n o B o p o T a  pyJ ießoro  
K oJ ieca  H Kp.HBH3HbI TpaeKTOpHH 

ABHXteHHH aBTOMOßHJIH

MOHteT ßbiTb n p n iiH T a  3a  ou eH oqH b ifi noK a3aTeJ ib  qyBCTBHTeJib- 
IIOCTH aBTOMOßHJIH K ynpaBJIHKHUeMy B03ÄeHCTBHI0.

B  npnBeAeHHOM  BbipaxreHHH 8^ 8p —  pa3HOCTb M excA y  H3Me- 

peHHbiMH 3HaqeiiHHiMH B apH aH Ta BbißopKH p a c n p e jc - ie iiH H  y r j ia  n o -  
B o p o T a  p y J ie ß o ro  KOJieca h KpHBH3Hbi TpaeKTOpHH A Bn x<eiiiiii 
aBTOMOßHJIH h h x  cpeAH eapH tJiM eTH qecKH x BeJiHqiiH.

Ä .  C h äxcca  [2], H ccJ ieayn  p e a x u n io  3btom o6hjih  Ha yn paB A H io - 
m e e  B03ÄeflcTB H e, n p e u A a ra e T  pa3ueAbH O  paccM aT pH B aTb  qyBCTBH- 
TeJ ib iiocT b  aBTOMOßHJIH k n o ß o p o T y  p y J ieß o ro  KOJieca h k KpyTH - 
m e M y  M OM eHTy Ha pyjieBO M  BaJiy.

T o rA a , HMefl HenpepwBHbie 3anncH npoueccoB H3M6HeHHH y r jia  
noBopoTa p y jie e o ro  KOJieca, BenHquHw KpyTHipero m omchth Ha py- 
JleBOM BaJiy H KpHBH3HbI TpaeKTOpHH ABHKeHHH aBTOMOßHJIH, 
MOXCHO BblHHCJIKTb 3H3qeHHH K03(j)(j>HIIHeHT0B KoppeAHUHH f  H 

r pM , xapaKTepH3yiom Hx qyBCTBHTeJibHOCTb aBTOMoßmiH k H3Me- 

HeilHIO COOTBeTCTByiOmHX ynpaBJIHKHIiHX B03AeHCTBHH. n p n  Heoß- 
XOÄHMOCTH MOJKeT ßbiTb BblHHCJleHO 3HaqeHHe K03(})^)HUHeHTa MHO- 
jKecTBeHHOH KoppeJiHUHH rp , onpeaeiiH io iu ero  qyBCTBHTeAb- 

HOCTb aBTOMOßHJIH K ynpaBJIHKHUHM B03AeßCTBHHM 0ÄH03H3qH0.
Pa3JIHHHbie MOAejIH aBTOM OßHAefi B 3aBHCHMOCTH o t  hx KOHCT- 

pyKTHBHblX H SKCnjiyaTaUHOHHblX OCOßeHHOCTefl HMelOT ÄJIH oäh- 
HBKOBblX pe>KHMOB ÄBHJKeHHH pa3JIHqHyiO qyBCTBHTeJibHOCTb 
k H3MeHeHHio yn p a B J iH iom ero  B03AeficTBHH. C yBeJiHqeHHeM cko- 
pOCTH ABHJK6HHH HaßAIOUaeTCH CHHXCeHHe qyBCTBHTeJIbHOCTH aBTO­
MOßHJIH K ynpaBJIHKHUHM B03AeflCTBHHM, nOCKOJIbKy B 3THX ycJ io- 
bhhx B 0 3 p acT a i0 T  HHepuHOHriwe H arpy3K H  n p n  H3MeHeHHH « a n p a B -  
JieHHH AB'HJKeHHH. OAHOBpeMCHHO C 3THM yBeJIHqHBaeTCH 3an a3 - 
AbiBaHHe H3MeHeHHH HanpaBJieHHH a b h ä s h h a  aBTOM oßujiH  n o c jie  
n o B o p o T a  p y A e ß o ro  « o u e c a .  n p n  n o ß o p o T e  p y A e B o ro  KO Aeca 
Ha y r o A  ip b TeqeH H e BpeMeHH A t, p a B H o ro  BpeMeHH p eaK u n n  
aBTOM oßßAH Ha y n p a u A n io iu e e  B03AeßcTBHe’, yeraH aBAH BaeTC H  
paBH O B ecne M e x tA y  M OMeHTaMn y n p y r u x  cha p y A e B o ro  y n p a B x e -
HHH H IUHH, C OAHOH CTOpOHW, H MOMeHTaMH BUeiHHHX CHA —
c Apyrofl.

HeAiiHeflHbifl xapaKTep H3MeHeHHH ßo«OBbix peaKUHfl Ha uthhw 
aBTOMOßHAH C yBeAHHeHHeM CKOpOCTH ÄBHJKeHHH BAeqeT 3a co fio fi 
aHaAornqHoe H3MeHeHHe BpeMeHH peaKUHH aBTOMOßHAH Ha ynpaB- 
AH iom ee BoaAeßcTBHe. HaHßoAbuiHfi HHTepec npeACTaBAHeT BpeMH 
peaKUHH He Ha OTAeAbHoe euHHHqHoe B03MyiueHHe, a cpeAHee, 
BUHBAeHHoe ib pe3yAbTaTe ABHJKeHHH aBTOMOßHAH no yqacTKy 
CpaBHHTeAb'HO ßOAblHOfl npOTHHCeHHOCTH.

Ha ocuHAAorpaMMax aaniKb npouecca H3MeHeHHH kphbh3hu 
TpaeKTOpHH ABHJKeHHH aBTOMOßHAH CMeiUeHa OTHOOHTeAbHO 3aUH- 
ceö yrAa noBopoTa pyAeBoro KOAeca Ha HeKOTopyio BeAHHHHy, 
paBHyio BpeMeHH peaKUHH aBTOMOßHAH na 9 th  B03AeflcTBHH. Oqe- 
BHA'HO, ä a h  BbißopKH 3HaqeHHß p<, CMeHleHHMX OTHOCHTeAbHO 
BblßopOK l| ){ H M i Ha BeAHHHHy BpeMeHH peaKUHH, HMeeM HaH- 
ßOAbUIHe 3H3qeHHH KOSCpCpHUHeHTOB KOPpeAHUHH.

Ä A H  BbIHBAeHHH qyBCTBHTeAbHOCTH aBTOMOßHAH K H3MeHeHHK) 
ynpaBAHioiUHx B03ueflcTBHß h cpeAH ero BpeMeHH peaKunn Ha 3 th  
B03AeflCTBHH HCn0Ab30BaACH MeTOA nOCTpoeHHH TpaipHKOB HOpMll- 
poßaHHbix (pyuKuuß B3aHMHoß KoppeAHUHH [3], J (ah  3 th x  ueAefl 
HenpepwBHbie 3anncH HccAeAyeMbix npoueccoB  3aMeHHAHCb ähc- 
KpeTHbiMH 3HaqeHHHMH napaM eTpoß, b 3 h tu x  qepe3 0,05 een. B pe- 
3yAbTaTe ßbiAH noAyqeHbi Tpn pnua m n jip , Bbipaxcaiouinx o tk a o -  
HeHHH npoueccoB  p * / (/ ) •  A > ~ f (0  h M = f ( t )  b mm o t  HyAeBofl

U iioH H oro  aH axH 3a moaBO- 
a h io t  on ep n p o B a T b  sth m  
UHippoBbiM M aTepnaAoiM , 
n e  n p a ß e ra n  k  n oM o m h  
T a p u p o B o q H u x  rpatjiHKOB.

H opM H poB aH H bie  4>yHK- 
UHH B3aHM'Hoß KOppeAHUHH 
n p o u e c c o B  H3MeHeHHH yrj ia  
n oB op o T a  p y A e B o ro  KO Aeca 
H KpHBH3HbI TpaeKTOpHH 
cepeAH H bi 3 a A H ero  MOCTa 
a B T o ß yca  I1 A 3 -6 5 2  oinpe-
AeAHAH n p n  CKOpOCTH 
ABHJKeHHH 20, 40, 60  H
80  km/h (p n c . 2 ) .

Ä a h  nocTpoeH H H  rpa<j)H- 
k o b  b  K aqecTB e K op p eA H - 
p y eM b ix  B apnaH T p acoM aT- 
pHBaAHCb 3Haq©HHH Ip i H 

P l.  ^  H p 2, .... Ip i H P (,
3aTeM  ip i h  p 2, i|52 h p 3, ..., h  p i ,  A a A e e  opi n p3,
l|)2 H p «, ..., r p i - 2 H P i H T. Ä . AO BbIHBAeHHH HOAOJKeHHH MaKCIi- 
M yM a rpa<J)HKa (pyiiKUHH B3aHM Hofl KoppeAH U H H  nccA eayeM bix  
n p ou ec coB . M aKCHM yM  3HaqeHHH cpymcuHH yK a3 b iB aeT  Ha CTeneHb 
qyBCTBHTeAbHOCTH aBTOMOßHAH K AOBOpOTy pyAeBOTO K O A eca  H Ha 
cp eA H ee  3H aqeH H e BpeMeHH peaKUHH aBTOMOßHAH .na s t o  bo3-
AeßCTBHe Ha KaXCÄOM H3 pe>KHMOB ABHXCeHHH aBTOMOßHAH.

H cnb iTanH H  npoBOAHAHCb Ha yq a cT K e  A o p o r n  c ryA poH npoB aH - 
HbiM n oK pb iTneM . npO AOAjKHTeAbHOCTb 3 ae3 A a  onpeAeAH Aacb  
neoßxoAH M O CTbK) noAyqeH H H  AOCTaTOHHO AOCTOBepHbix 3HaqeHHfl 
K03(j)(J)HUHeHT0B KOppeAHUHH H OßbUIHO C0CT3BAHAa 15— 20 CeK.

Y t o a  n oB op o T a  p y a e B o ro  KO Aeca H3MepHAH noTeHUHOM eTpnqec- 
KHM npOBOAOHHblM ÄBTqHKOM, KOTOpblß yCTaH3BAHBaAH Ha Kap- 
T ep e  p y a e B o ro  M exaHH3M 3. ÜO A3yH O K noTeH UH O M eTpa n epeM eu iaA - 
ch  n pn  n oM om H  cTepxcHH, n p o n y iu e H H o ro  q ep e3  O TBepcTH e b  py- 
AeBOM B a x y  h 3 aK p en A eH H oro  Ha B b ixoA e  H3 H ero . KpyTHiUHH 
MOMeHT HSMepHAH C nOMOUIblO TeH3OAaTqHK0B, HaKAeCHHblX Ha 
p y A e ß o ß  BaA, a p a A H yc  k p h b h 3 h h  TpaeKTOpHH a b h xcc h h h  aBTO- 
M oO hah  —  c  n oM o m b io  y c T p o ß cT B a , n p eA C T aB A H iom ero  coßoß  
KOMßHHauHio rH p o c K o n n q e c K o ro  A aTqH K a  yrAOBOß c k o p o c th  noBO- 
p o T a  aBTOMOßHAH BO K pyr BepTH KaAbH ofi o ch , T a x o r e n e p a T o p a  h 
T p aH 3 iiC TopH oro  c q eT H O -p em a io iu e ro  y c T p o ß cT B a , B U A a io iu ero

(0
CHTHaA B COOTBeTCTBHH C pABeHCTBOM p =  ~  (0 ) —  yrXOB3H

CKOpOCTb UOBOpOTa aBTOMOßHAH B O K pyr BepTHKaAbHOß o c h ) .
S A eK T p u qecK H e  cu rH aA b i 3anHCbiBaAHCb Ha A eH Te o cu H A A orpa tjia  

H -7 0 0 . Ä A H  BbIHBAeHHH CTeJieHH qyBCTBHTeAbHOCTH JIpHHHTOTO 
ou e H oq H o ro  noKA3aTeAH  k  H3MeHeHHio ycAO BH fl SK cnepH M cm a 
A e ra A H  p y A e ß o ro  ynpaBAeH H H  HCKyccTBeHHO pa3peryAH pcm aAH Cb. 
C K a x iA o f l  p e ryA H p oB K oß  npOBOAHAncb 3ae3Ab i c  AßyM H  BOAHTe- 
AHMH, y  KOTOpblX KAaCCHOCTb, CTaXC paß O TU  H CTeneHb 3HaK0MCT- 
Ba C HCnblTblBaeMblM aBTOM oßHAeM  ßbiAH pa3AH qH H : nepB b lfl BO- 
AH TeAb —  1 -ro  K A a cca , CTaxc 15 A eT , nocTOHHHO p a ß o T a A  Ha hc- 
nblTblBaeMOM aBTOMOßHAe; BTO pofl BOAHTeAb —  AK>ßHTeAb, CTaXC 

8  A eT , yn p aB A H eT  aBTOM oßHAeM 
3nH30ÄHHeCKH.

BeAH qH H bl K03Cp(pHUHeHT0B 
KoppeAHUHH, BbiqHCXeHiHble n o  
3KCnepHMeHTaAbHbIM 33UHCHM 
ä a h  A 'ß yx  BOAHTeAefl, oueH H Ba- 
AHCb Ha n p eu M eT  cym ecT B eH - ^ g g l  
h o c th  pacxox<A €H H ß . O u eH K a  ' 
pacxoxcA eH H fl »H aqeH H ft K03 (})- 
(})HUHeHTOB KoppeAHUHH UO KpH- 
T ep n io  PoM aH O B C K oro  n oK a 3 a A a ,
HTO pa3AHWHH MeXCAy HHMH He-
cymecTBeHHbi. B to  x ie  BpeMH _ -------
c yßeAHqeHHCM 3a30poB b conpn- ®  ™  ™ oOkm/i
x c ö h h h x  AeTaAeft pyA eu oro  yn- p Hc. 3. H3MeHeHHe qyBCTBH- 
paBAeHHH noAyqeHbi pa3AHqubie reAbH ocra h BpeMeHH peaK- 
3Haq&HHH TeCHOTbi CBH3H Koppe- uhh aBTOMOßHAH Ha ynpaB- 
AnpyeM bix npoueccoB  h BpeMeHH nniom ee B03AeflcTBHe npn 
peaKUHH aBTOMOßHAH Ha UOBOpOT yBeAHHeHHH CKQpoCTH Ä BH *e- 
pyA eB oro KOAeca. Hhh  h 3a3opa b conp H xieH H H x

Ha pHC. 3 U 0K a3aH 0 H3MeHeHHe u eT a A eß  p y a e B o ro  yn paB A e- 
MaKCHMyMa TeCHOTbi CBH3H n p o -  HHH
u ecco ß  H3MeHeHHH y r A a  p o B o p o T a
pyAeBOTO KO Aeca H KpHBH3HhI TpaeKTOpHH B (jjyHKUHH OT CKOpOCTH 
ABHXCeHHH aBTOMOßHAH ßC3 CBOßOAHOrO XOAa (ljlo  =  0 )  pyAeBOTO
ynpaBAeH H H  h e o  cBoßoAH W M  x o a o m  ( i|)o= 5 ° ) .
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Kan b h a h o  H3 rpa<J>HKOB, npmiHrbiH noKa3aTenb no3BoJineT hhc- 
JleHHO OIieHHTb CTeneHb KOHTpOJIHpyeMOCTH BOÄIlTeJleM TpaeKTopuH 
ÄBHJKeHHH aBTOMOÖHJIH npH yBeJIHHeHHH CKOpOCTH flBHJKeHHB H 
H3MeHeHHH KOHCTpyKTHBHbix h aKcnjiyaTauHOHHbix xapaKTepH C T i«. 
CMemeHHe n o  BpeMeHH MaKCHMyMa HopMHpoBaHiioft ^yHKUHH 
noaBonaeT BHHBHTb cpeÄHee BpeMH peaniiHH aBTOMOÖHJIH 
Ha ynpaBJiniom ee B03fleftcTBHe.
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A . A . flbIH KO , A . f l. J1ARKOB, B. B. TH E TH E B , B. A . C A tP O H O B , B. C . C O JIO B bEB

O m c k h h  H H C T H T y T  M H w e H e p o B  m e n e 3 M O A o p o H < H o ro  T p a H c n o p T a

B HACTOHLUEE BpeMH BJIHHIIHe OTpHUaTeJIbHblX H nOJIOJKH- 
TeJibHbix TeM nepaTyp Ha AHHaMHHecKyio xapaKTep HCTHKy th a - 

paBJiHHecKoro 3MopTH3aTopa noÄßecoK aBTOMOÖHJien H3yneHO He- 
SOCTaTOHHO, noaTOMy HeJib3H npaBHJibHO oueHHTb cym ecTByioinHe 
THnw aMopTH33TopoB h HaMeTHTb nyTH b co3£aHHH 6o jiee  COBep- 
UieHHUX.

B CB5T3H c 9t h m  npoBeAeHH JiaöopaTopHbie HCCJieÄOBaHHH paöo- 
TU rHÄpaBJIHHeCKHX TeJleCKOnHHeCKHX aMOpTH33TOpOB nOÄBeCKH 
aBTOMoßHJieö « B o ji r a »  h  TA3-53 b HHTepßaJie TeM nepaTyp o t  
—40 a o  80°.

BjiHHHHe h h 3k h x  T eM n ep a T yp  na xap aK T ep n cT H K y  rHÄpaBJiHue- 
CKHX TeJleCKOnHMCCKHX aMOpTH33TOpOB yCTaHaBJIHBajIOCb HCTblTa- 
HHeM HX Ha SKCHeHTpHKOBOM CTeHAe, OÖOpyAOBaHHOM XOJIOÄHJIb- 
HOH K a M ep o fi.

A ß a  3M OpTH3aTOpa BepXHHMH I'OJIOBKaMH npHKpenAHIOTCH K 
uiTOKy, n p o x o A H in e M y  u epe3  K p b iu iy  xojiOAHJibHOH K aM epbi h HMe- 
lo m eM y  B 03B paTH O -nocTynaTeJ ibH oe A B H Ä en n e , a HHJKHiie t o j io b -  
KH aMOpTH33TOpOB C06AHHHI0TCH C JKeCTKOH p3M 0H, KOTOpafl q epe3  
AHO xonoAHJibHOH K aM ep w  n pH K p en jieH a  k paM e CTeHAa. B x o j io -  
AHJIbHOH K a M ep e  HaXOAHTCH TOJIbKO Ä B a 3M OpTH3aTOpa H JKeCTKaH 
paM a. V cTaH O B K a OAHOBpeMeHHO A ß y x  3M opTH 3 aT opoB  no3BOJineT 
HCnblTblBaTb HX nOA pa3JIHHHbIMH yTJiaMH HaKJIOHa. XOJIOAHJIbHaH 
ycTaHOBKa 3 a p H *a e T C H  4>peoHOM-22 h A a eT  B03MO>KHOCTb n o jiy -  
qHTb T e M n e p a T y p y  b K aM ep e  a o  — 45°. T e M n e p a T y p a  b K aM ep e 
H3MepHJlaCb TepM OM eTpOM .

npH HCCJieAOBaHHH noJioiKHTeJibHbix T eM n ep a T yp  b K a M ep y  n o- 
M e in a jiH  3JieKTpOHarpeBaTeJib, no3BOJiHiomHH noJ iyoH Tb H arpeB  
aM 0pT H 33T0p a  AO 80°.

Ilap aM eT pH  CTeHAa BbiöpaHbi c TaKHM pacieTOM , qiroöbi noJiy- 
HHTb AocTaTOHHO uiHpoKHH AHana30H H3MeHeHHH CKopocTH nepe- 
MemeHHH nopuiHH aM opxH3aTopa:

а) hh cjio  KOJieÖaHHH b  M u n y T y —  35, 73, 133, 224;
б)  MaKCHMajibHuß x o a  b m m  —  30, 80, 120, 142.

Y c h jih h , pa3BH BaeM bie aM opTH 3aTopoM , onpeAeAHJiHCb H3 p a ö o -  
hhx A H arpaM M , 3 a n »ca H H b ix  c n oM o m b io  T o p cn oH H o ro  perH CTpti- 
p y io m e ro  y c T p o ftcT B a 1.

n p H  HCCJleAOBaHHHX yCTaHaBJIHBaJiaCb 33BHCHM0CTb MaKCHM3JIb- 
Hbix ycHJiHH, pa3BH BaeM bix aM opTH 33T opoM , o t  T eM n ep aT yp b i H 
CKopocTH  nepeM em eH H H  nopuiH H  aM opTH 33T opa , b j ih h h h h  yrJ ia  n a - 
KJioHa aM op T H 3 aT op a  h  c n o c o ö a  e r o  ycTaHOBKH (H a  pe3HHOBbix 
HJIH MeTaJIJIHHeCKHX B T y A K a x ).

HcnbiTaH H H  aM opTH 33T opoB  npoBOAHJiHCb n p n  T e M n e p a T yp e  o t  
18 a o  — 40° c  HHTepßajiOM  10“, o t  18 a o  80“ u epe3  20°.

P a ö o q n e  A n arpaM M bi 3anH CbiBajincb n p n  noHHHceHHbix h noBM - 
meHHMX T e M n e p a T y p a x  b K aM ep e. MaKCHMaJibHbift x o a  nopuiH H  
aM opTH 3aTopa  npH BepTHKaJibHOM pacnoJio iKeH H H  paß eH  0,12 m  c 
H3MeHeHHeM CK opocTH  OT 0 ÄO 0,84 MjceK, a HBKJIOHHO yCT3H0B- 
HeHHOrO COOTBeTCTBeHHO 0,1 H  II CK opocTH  0— 0,7 M/ceK.

H cnbiTb iB ajiH Cb rH ApaB JiH qecK iie  aM opTH 3aTopb i, 3anoJiH eH iib ie 
BepeTem ib iM  MacJiOM M apKH AY. C K op o cT H a n  x ap aK T ep n cxH K a  
CTpOHJiaCb n o  HCnblTaHHHM AeCHTH aMOpTH3aTOpOB.

3 a n n c b  p aöou H X  A H arpaM M  npoBOAHJiacb b  TeueHHe AeCHTH k o - 
ne6aHHH, TaK  KaK ycHJiHH aM op T H 3 3 T op a  3aTeM  cTa6HJiH3HpyiOTCH.

HccJieAOBaHHH aM opTH 3aTopoB  n oA ß eco K  aBTO M oßH Aefi « B o j i r a »  
H TA3-53 n03BOAHJIH yCTaHOBHTb, HTO M aKCHM ajIbHUe yCHJlHH H3- 
MeHHioTCH H e3H aiH TejibH O  (10— 25%) b  HHTepßaJie T eM n ep aT yp  
20— 40°. OTHOCHTeJIbHOe nOBblUieHHe MaKCHMaJIbHblX yCHJIHH 
yM enbm aeTCH  c  yBeJinueHHeM c k o p o c t h , oco6eH H O  n p n  T eM n ep a ­
T y p e  O K p y jK a iom eH  cp e A b i — 40 h  80°.

Tax, npn xoA e OTAauu xapaKTepncTHKa 3MopTH3aTopoB b hh- 
Tepeajie  cKopocTefl 0— 0,3 MjceK  H3MenaeTCH b 2— 3 pa3a, a npu 
cKopocTH 0,6— 0,8 MjceK  —  Ha 20— 4 0 % , npn x o a e  c x a m n  MaKCH- 
MaJibHbie ycHJWH H3MeHHioTCH b 1,5— 2,0 pa3a bo  BceM HHTepBane 
CKopocTeft 0— 0,8 MjceK.  Pe3yjibTaTbi HccJieAOBaHHH aMopTH3aTopa 
aaÄHeft noABecKH 3 b to m o 6 h jih  «B o j i r a »  npn noJioiKHTeJibHbix h o t -  
pmiaTejibHbix TeM nepaTypax npHBeneHbi Ha pnc. 1.

A M op T H 3 aT op b i 3aAH eft noABecK H  aBTOMOÖHJin « B o j i r a »  ncnb i- 
TblBajIHCb npH  BepTHKaJibHOM paCnOJIOJKeHHH H nOA yrjIO M  43°.

1 C K H H A e p  H. B. «ABTOM o6nnbHaH H TpaKTOpHaH npOMblm- 
jieHHOCTb», 1956, 8.

Pmax
KP

Phc. 1. CKopocTHan xapaKTepH- 
CTHKa aMopTuaaTopa 3aAHeft noA- 

BecKH aBTOMOÖHJin «Bojira»;

a — xoa o tah th ' 6 — xoa «K am a ; 
/ —  t —  —40°; 2 — t =  — 20°: 3 —
t w  18°; i  t -  t • «  40“ ; - 5 -  t =  80’

Phc. 2. 3aBHCHMOCTb ycHJiHÜ, 
pa3BHBaeMbIX aMOpTH33TOpOM 
3aAHeü noABecKH aBTOMOÖHJia 
«B o j i r a » ,  o t  nncna KoaeöaHHft 

npn / = — 40°:
1 — xo.T oTAaiH; 2 — xoa OKatHH

P hc. 3. 3aBHCHMOCTb chjih  Tpe-
HHH B CaAbHHKOBOM ynJIOTHeHHH 
a M op T H 3 aT op a  3aAH eft noABecKH  
aBTOM oöiiJiH «B ojira » o t  TeM ne­

p a T y p b i
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10 ABTOMOÖHJlbHaa npOMblUIJieHHOCTb s ,  1H7U r.

B p e 3 y^b Ta ie  HcnblTaHHH ycraHOBAeHO, h to  xapaKTep bahhhhh 
HH3KHX H nOAO>KHTeAbHbIX TeM nepaTyp Ha paÖOTy aM 0pTH33T0p0B 
He 33BHCHT o t  y ra a  H a u o u a  ero.

HcnblTaHHH aMOpTH3aTOpOB, yCTaHOBfleHHblX Ha pe3HH0BbIX H 
MeTajiJiHnecKHx BTyAKax, noKa3aAH, h to  pe3HH0Bbie BTyAKH chh- 
WaiOT CKOpOCTHyiO XapaKTepHCTHKy aMOpTH33TOpOB Ha 10— 15% 
no cpaBHeHHio c MeTaAAnnecKHMH b HHTepBaAe TeMnepaTyp o t  
— 20 ä o  — 40°. C ÄaJibHefluiHM noHH*eHHeM TeMnepaTypbi s th  H3- 
MeHeHHH OTCyTCTByiOT, TaK KaK pe3HHa HaHHHaeT TepHTb SJiaCTHH- 
HOCTb.

yCHJlHH, pa3BHBaeMUe THÄpaBAHHeCKHMH aMOpTH33TOpaMH npn 
TeM nepaType b KaMepe — 40°, b HanajibHbiH mom cht 3HamiTeAbHO 
ßOJIbme H yMeHbIHaiOTCH B 33BHCHMOCTH OT HHCAa KOAeßaHHH ÄO 
OIlpeÄGÄeHHOH BeAHHHHbl.

H3 33BHCHMOCTH H3MeHeHHH MaKCHMaAbHhlX yCHAHH 3MOpTH3a- 
Topa 3aÄHefl noÄßecKH aBTOMOÖHAH «B o n ra »  npn ck op o cth  nepe­
MemeHHH uiTOKa 0,25 M/cen o t  HHCAa Ko.neöaHHä (pnc. 2) bhäho, 
HTO Ha XOAe OTÄ3HH (KpHB3H /) M 3KCHM aAbHble yCHAHH pe3KO 
naAaiOT b TeneHHe nepßbix nnTH-mecTH KOAeßaHHH, a Ha xoAe 
ClKaTHH (KpHBaH 2)  —  B nepBble TpH KOAeÖaHHH, H MeÄAeHHO —  B 
TeieHne Herapex-nHTH nocAeAyiomHX KOJieöaHHH.

HcnblTaHHH aM opTH3aTopoB nepeAHeö noÄßecKH 3 b t o m o 6 h a h

« B o A ra »  npn ckopocth  nepeMemeHHH uiTOKa 0,84 M/cen h TeMne­
paType — 40° noKa3aAH, h to  B03MO>KHbi cJiynaH p a ö o ra  aMopTH3a- 
ropa KaK jKecTKoro CTepacHH, ecAn H aia A o p a 6 o TU  ereHAa coot- 
BeTCTBOBaAO XOAy 0TÄ3HH. 

n p n  hh3koh TeM nepaType — 40° iiaÖAtOAaeTCH yTenna MacAa H3 
aMopTH3aTopa iep e3  caAbHHKoßoe ynAOTHeHHe, h to  to b o p h t o 
HeHaAeJKHoft e ro  pa6oTe npn OTpmiaTeAbHbix TeM neparypax. 

ripoBeAeHHbie HccAeAOBaHHH paöoTM  TpymeftcH n a p u  caAbHHK—  
ihto k  3M opTH3aTopa npn TeM nepaType — 40° noKa3aAH (pnc. 3), 
i t o  ch a h  TpeHHH yßeAHHHBaiOTCH b 2 pa3a H ÖOAee. 

C'HAa TpeHHH H3MepHAacb c noM om bio TeH30MeTpHHecKoro A3T- 
IHKa npn ABHIKeHHH UiTOKa OTHOCHTeAbHO caAbHHKB. 

B p e3 yA b T a T e  n poß eA eH H b ix  HccAeAOBaHHH ycraH O B A eH o:
1) b HH TepBaAe T eM n ep aT yp  o t  — 20 äo — 40° H3MeHeHHe cko- 

pOCTHOH XapaKTepHCTHKH COCTaBAHeT 10— 25% OT HOpM3AbHOH 
(+ 1 8 ° );

2) npn TeM nepaType — 40 h 80° H3MeHeHHH ycHAHH, pa3BHBae-
MblX aM 0pTH 33T0p0M , 33.BHCHT OT CKOpOCTH nepeM em eH H H  UiTOKa;
c yßeAHneHHeM ckopocth  o t  0 äo 0,35 M/cen ycHAHH h3M6hhiotch 
b 2— 3 pa3a, a o t  0,35 ä o  0,8 M/cen —  Ha 20— 40%.

3) npn hh3khx TeM nepaTypax HaßAiOÄaeTCH yrenK a MacAa H3 
3MopTH3aTopa nepe3 caAbHHK.

YAK  629.114.4:629.113— 578/— 587.001.5

K p yTM n b H b ie  Kone6aHM q b  t p q h c m h c c h h  rp y 3 0 B b ix  aBTOMOÖMneM 

rO pbK O BCK O rO  aBT03Q BO A Q

K dH fl. TexH . H ayK H. H. y C tlE H C K H H , E. B. C A B H H O B

rOpbKOBCKHH nOKHTeXHHHeCKHH HHCTMTyT

P Y T H L U H H  MOMeHT, AeftcTByiomHH b TpaHCMHCCHH npn aio- 
“  6om peniHMe ee paöoTbi, b oöuieM CAynae M O *e T ÖbiTb 
npeACTaBAeH b BHAe cyMMbi cpeAHero 3HaneHHH h aMnAHTyAbi 
(h a h  aM nAHTyA) MOMeHTa. BeAHHHua cpeAHero MOMeHTa Aerao 
noAAaeTCH onpeAeAeHHio, H3MeHHeTCH b TpeöyeMOM HanpaBAeHHH 
BapbHpOBaHHeM KOHCTpyKTHBHblX napaMeTpOB aBTOMOÖHAH. 
BeAHHHHa aMnAHTyAbi MOMeHTa onpeAeAneTCH 3HaiHTeAbHO c a o jk -  
Hee pacneTHbiM nyTeM h oneHb TpyAH o noAAaeTCH B03AeöcTBHio 
H3MeHeHHH KOHCTpyKTHBHblX napaMeTpOB. OpaBHAbHblM BblÖOpOM 
aMnAHTyAHo^nacTOTHOH XapaKTepHCTHKH npn KOHCTpyHpoßa»HH 
TpaHCMHCCHH MO/KHO CymeCTBeHHO nOBbICHTb npOHHOCTb H AOATO- 
BeHHOCTb, a TaKJKe CHH3HTb myMHOCTb paÖOTbl OTAeAbHblX y3AOB.

n p H  a«aAH3e KpyTHAbHblX KOAeÖailHH B TpaHCMHCCHH 3BTOMO- 
6 h a h  öoAbmoe 3HaneHHe HMeeT Bbißop pacneTHbix m c t o a o b  h  cxe- 
MH, KOTOpbie HCnOAb3yiOTCH npH TeopeTHHeOKOM HCCAeAOBaHHH 
COßCTBeHHHX H BblHyjKAeHHblX KOAeÖaHHH CHCTeMbl.

H nace npHßeAeHbi pe3yAbTaTU SKCnepHMeHTaAbHoro HCCAeaoBa- 
HHH TpaHCMHCCHH Tpy30BbIX ABTOMOÖHAeH TophKOBCKOrO aBTO- 
3aBOAa H npOaHaAH3HpOB3HO BAHHHHe HeKOTOpUX (baKTOpOB Ha 
TOHHOCTb paCieTHblX MeTOÄOB. n p n  3KCnepHMeHT3AbHOM HccAeAO­
BaHHH C noMombio TeH30AaTlIHK0B H 6eCKOHTaKTHbIX HHAyKHHOH- 
HblX TOKOCT>eMHHKOB 6bIAH OÄH’OBpeMeHHO H3MepeHbI KpyTHIIlHe 
MOMeHTbl B Tpe x TOHKaX TpaHCMHCCHH: Ha liepBHHHOM BaAy KOpo6- 
kh nepeAan, Ha KapAaHHOM BaAy h Ha noAyocnx.

C x e M a  06pa30BaH H H  SKBHBaAeHTHOH ÄHHaMHHeCKOH CHCTeMbl 
Ha n p H M ep e TpaHCMHCCHH 3 b t o m o 6 h a h  T A 3 -5 3  n oK a3 aH a  Ha 
pHC. 1. M HHHM aAbHOe KOAHHeCTBO MaCC 3KBHB3AeHTH0H CHCTeMbl 
ÄOAH1HO ÖblTb ÄAH yK33aHHOrO  aBTOMOÖHAH He M eH ee nHTH, TaK 
KaK  n o  AaHHbiM 3KcnepHM eHTaAbHt>ix HccAeAOBaHHH b A nan a3 0 H e 
SK cnAyaTa iiH O H H bix  C K opocTe ft HaÖAMAaiOTCH n e T u p e  4>opMbi K p y - 
THAbHbix KOAeÖaHHH. B  p e3 yA b T a T e  coßnaAeH H H  nacTO T rAaB H oft 
rapM OHHKH ABH raTeAH  H COÖCTBeHHOH HaCTOTbl neTbipexy3AO BO H  
4>OpMbI B TpaHCMHCCHH aBTOMOÖHAH T A 3 -5 3  B03HHK3eT n p n  CKO­
POCTH ABHJKeHHH 58— 60 km/h pe30H3HCHbIH pe>KHM, KOTOpblH 
x o p o m o  ({iHKCHpyeTCH h Ha KapAaHHOM  B aA y , h Ha nepBHHHOM 
B a A y  KopoÖ K H  n ep eA a n . M aK C H M aAbH oe k o a h h o c t b o  M acc  s k b h b a - 
AeH TH ofi CHCTeMw npHHHTo paBHbiM AecHTH, TaK  « a n  A a A b H e flm e e  
A poÖ AeH H e M acc  ä a h  AaH H oft TpaHCMHCCHH y>Ke He M oaceT A aT b  
3 a M eT H oro  noBbim eHHH t o h h o c t h  pacn eT a .

3HaH6HHH HCeCTKOCTefl B3Ä0B H MOMeHTOB HHepUHH OCHOBHHX 
Macc TpaHCMHCCHH Tpy30BbIX aBTOMOÖHAeH FopbKOBCKOrO aBTO- 
3a.BOAa, onpeAeAeHHbie axcnepHMeHTaAbHo, npHBeAeHw b Ta6a. 1 
H 2.

HcnoAb3yn H3BecTHbie cnocoßbi npHBeAeHHH, MaccM h  JKeer- 
KOCTH TpaHCMHCCHH 6bIAH OTHeCeHU K KOAeHH3TOMy B aAy ABHra­
TeAH.

CoÖCTBeHHbie HaCTOTbl KOAeÖaHHH AeCHTHMaCCOBOH CHCTeMbl 
6 w a h  onpeAeAeHbi MeTOAOM ocTa raa . Z Ia h  onpeAeAeHHH coßcTBeH- 
Hbix naCTOT nHTHMaCCOBOH CHCTeMbl ÖblAO HCn0Ab3OB3H0 HaCTOT- 
Hoe ypaBHeHHe b BHAe

X*— A x3+ B x 2 — D x + E = 0, (1 )

t a c  x  =  P 2-10^5;
P —  COÖCTBeilHbie HaCTOTbl KOAeÖaHHH CHCTeMbl.

3HaneHHH K03(J)(J)Hii'HeHTOB A, B, D  h E  npHBeAeHbi b pa6oTe

yp aB H eH H e (1) M oaceT ÖbiTb perneH o to h h o . B ä 3 h h o m  cA yn a e  
e r o  KopHH M o ryT  6biTb n oA yn eH b i H3BecTHbiMH c n oc oö a M H  H3 pe- 
meHHH A ß y x  K B a A p a ra b ix  ypaBHeHHH [1 ]:

x2—A x - j - B = 0, 
Bx2— D x - f-Z := 0 .

(2 )

(3 )
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T a 6 ji ii u a 1 T a C i H U i  3

>XecTKOcTb C b nP M ,pad

yajib i t-l <
8
cöCO

TA 3 -66

<
u

<
Lh

TacHTe^b KpyTHabiibix KOJicßamift B eaoM oro
M cK a   .......................................................

Kopoßaa nepeaaM:
nepaaH nepeaaMa ...................................................
BTOpaa nepeaaMa ...................................................
T p c ib f l  nepeaaMa ...................................................
MeTBepTafl nepeaaMa ..........................................

Kapaaim an nepeaaMa ...................................................
Pa3aaTOMHaa K opoÖ K a :

npBMaa nepeaaMa c npiiBoäoM  :
Ha aaamift m o c t ...............................................
Ha nepeaHHft moct ..................................

noim>Ka!omaB nepeaaMa c npnBoaoM :
na aaaHHft m o c t ..............................................
Ha nepeaHHft moct ......................................

KapaaHHbift Baa o t  pa3aaT0MH0ft kopoökh:
K saaHeM y M O C T y ..................................................
k  nepeaH eM y M o c T y ................................   . • •

3aaHHft m o c t ............................................................
nepeaH H ft m o c t ...............................................................
IÜHHa .  ........................................................................

240
1130
1230
2260
2200

110

11000**

516

376.5 
659

807.5 
1685 
1800

131

12150***

516

376.5 
659

807.5 
1685 
6030*

7820
6950

3100
2810

4030
4140

110
132

24050****

*  JKecTKOCTb KapaaH H oro Baaa M ew ay  KOpoÖKoft nepeaan h pa3aa- 
TOMHOft KOpOÖKOft.

* *  BepTHKaabHaa H arpy3aa  1000 /c/\ P ul=  2,8 kP/cm*.
* * *  BepTHKaabHaa Harpy3Ka 1400 kP, P im =  4,3 kT/cm*

* * * *  BepTHKaabHaa n a rp ya a a  1600 kP, P iu  =  3 kP/cm?.

T  a 6 a h n a 2

J B KZ - CM • ceK?

üeTa^H
TA 3-51

T A 3 -
53A TA3-66

KovieH4aTbiH b s a .................................................................................................... 1,04 0,86 0,86
C u en^eH iie  c MaxoBHKOM b c ö o p e .............................. 3,7 4,37 4,37
BeaoM wfi ä h c k  cueru ieHH fl.......................................... .... • 0,14 0,209 0,209
üepBHMHbift Ba^ KopoÖKH n e p e a a n .............................. 0,0049 0,0055 0,0055
CnH xpoH H 3aTop b c ö o p e ...................................................
3 y 6 M a iw e  KOJieca nepeflaMw:

0,011

0,01/ 0,017

TpeTbeft ............................................................................ 0,01 0,01
BTOpOfl ................................................................................ 0,0766 0,032 0,032
n epß o ft ............................................................................ — 0,113 0,113

B ^ o k  npoMe>KVTOMHUx 3y64aTbtx K o ^ e c ................................ 0,14 0,182 0,182
0,003 0,005 0,005

4>^aHeu BTOpHMHoro ............................................................ 0,028 0,028 0,028
BapaÖaH p y ^ H o ro  T o p M o a a ............................................... 0,875 0,875 0,875
KapaaHHbift Ba.i b c ö o p e ...................................................
KapaaHHbie Ba.iw:

0,2575 0,356 0,108

n ep eaH H ft............................................................................ — — 0,132
3aU H H H ............................................................................ — — 0,132

B eA ym ee 3yÖMaToe n o^ eco  r^aBHoft nepeflann  . . 0,013 0,015 0,015
ÜHCpcpepeHUHa^ c k o p o h h w m  3y£maTbiM Ko^ecoM  . 3,19 3,55 3,55
r i o ^ y o c b .......................................................................... 0,14 0,15 0,16
TopMosHOft öapaöan .................................................... 7,1 7,51 7,5
K o fle c o  b c 6 o p e ................................................................... 70 83,5 149

Kan noKa3aJiH cneuHajibHbie HccJieÄOBaHHH, npn onpefleTieHim 
COÖCTBeHHblX MaCTOT XOJleÖaHHH TpaHCMHCCHH rpy30BOrO aBTOMO- 
ÖHJIH B ÖOJIblllHHCTBe CJiynaeB M07XH0 OrpaHHHHTbCH 3HaHeHHHMH, 
nojiyieHHbiM H npn pemeHHH ypaBHeHHH (2) h (3 ).

B TaÖJI. 3 npHBeÄeHW  HaCTOTbl COÖCTBeHHblX XOJleÖaHHH TpaH C­
MHCCHH aBTOMOÖHJiH TA3-53A npH b k ih o h c h h o h  n eTB epTo ft n ep e - 
A a n e , noJiyneH H bie pacneTH biM  nyTeM  pa3JiHHHbiMH MeTOnaMH 
h o n p e a e a e H H u e  sxcnepHM eHTaJibHO.

M acTO Tbi coöcTB eH H h ix  xpyTH JibH bix KOJieöaHHH, npH BeÄeH H w e 
b  TaÖJi. 3, o n p e a e a e H b i K a x  a j ih  CTaHjiapTHOH t p 3 h c m h c c h h  aBTo- 
m o Öhjih  TA3-53A, T a x  h a j ih  t p b h c m h c c h h , b  x o T o p o ä  ö h j i y e r a -
HOBJieH BeÄOMbift ä h c x  cnen jieH H H  öe3 racH TeJin  xpyTH J ibH ux 
xo jieöaH H H .

B T a ö ji. 4 npH BeneH bi 3HaMeHHH coöcTB eH H b ix  nacTOT xo jieöaH H H  
CTaHÄapTHOH TpaHCMHCCHH 3BT0M0ÖHJIH TA3-53A npH BXJIKJHeHHH 
npoM eJxyTO H H bix n e p e a a n . B MHCJiHTeJie yxa3aHbi 3HaneHHH c o ö c t -  
BeHHbix nacTOT, n o jiyn eH H b ie  nyTeM  to m h o to  pem eHHH yp aB H e- 
hhh ( 1 ) ,  b 3 H aM eH aTeae  —  3HaneHHH coöcTB eH H h ix  nacTOT, 
H aftaeH H bie sxcnepH M eH TaJibH UM  nyTeM .

H e x o T o p o e  yTOMHeHHe BeJiHiHH nacTOT coöcTB eH H b ix  x oa eö a H H fl 
TpaHCMHCCHH, OCOÖeHHO OflHOy3JIOBOH 4>OpMbI, MO>XeT 6 bl Tb nojiy-

3 —  2502

M eTOÄ onpeaeTiemisi 
HaCTOTH Tun TpaHCMHCCHH

MacTOTa Ko.ieöaHHft 
b pad/cex

Pi P 2 P > P,

Pac'ieTOM äjiji n «TH - CTanaapTHaa ...................... 37,8 94 236 925
MacCOBOft CHCTeMbl C BeaoMbiM iiHCKOM cu en -
H3 ypaBHeHHft (2) h aeHHH 6ea  racH Tea« ko-
(3) aeöaHHft .............................. 44,6 115 410 942

PacneTOM nHTHMac- C ian aap T H a « ......................... 37,5 109 204 925
COBOft CHCTeMbl TOM- C BeaoMbiM jihckom cu en -
HbiM peuieHHeM ypaB - .leHHH 6e3  racH Tea« ko-
HeHHH (1) aeÖaHHft ............................. 40,1 — 481 —

PacMeTOM jv m  aecHTH- CiaHaapTHafl ...................... 37,4 109,8 212 928
MaCCOBOft CHCTCMbl C BeaoMbiM ahckom cuen-
(MeTOÄOM OCTaTKa) aeHHfl 6 ea  racH Tea« ko-

aeöaH H ii.......................... 39,9 — 475
3KcnepHMeHTa.ibHb)M CTaHÄapTnaa ...................... 31 — — »56

nyTeM C BeaoMbiM ahckom cuen-
aeHHfl 6e3  racHTe^n ko-
aeöaH H H ....................... . 37 - 520

neHO npn y ieTe b jih h iih h  jx e cT x o c T H  peaxTH BH bix  3ßeHbeB Tpanc- 
MHCCHH. n p H  aiiaJIH3e TpaHCMHCCHH aBTOMOÖHJIH TA3-53 H e o ö x o -  
A h m o  n p e jx a e  B c ero  yn ecT b  ajiacTHMHOCTb xpenJieHHn x o ix y x a  
B e a y m e r o  Mocia x  paMe aBTOMOÖHJin.

T a ß a H n a  4

BKjnoMCHHaa nepeaaMa

MaCTOTa COficTBeHHblX KpyTHJlbHHX 
KoaeßaHKft b  padtccK

Pi P , P . P.

n e p ß a a ................................................................. 9,2/7,2 111 640/680 970/1200
B T o p a a ......................... ................................. 15,5/12,7 110 425/595 940
T p e i b « ........................................................... 25/21,5 110 273 927

E c jih  npeacTaBHTb TpaHCMHCCHH) aBTOMOÖHJin b  Bnae T p e xM a c - 
COBOH CHCTeMbl C peaXTHBHbIM 3BeHOM (pHC. 2), TO COÖCTBeHHble 
nacTO TU  xpyTH abH b ix  x oaeöaH H H  T a x o fl  CHCTeMU M o ry T  öbiTb 
o n p e a e a e H b i H3 ypaBHeHHH

P * -
c  X  C x  C x  +  C y

~ j ~  +  ~ +  7 ~ ~ ~j i j i

C x C y  (J \  +  J - i )

■ = 0 ,  (4 )

rae C x —  npHBeaeHHan >xecTxocTb TpaHCMh cch h ;
C y — npHBeaeHiian xpyTHJibHan »ecrx ocT b  noanecox Be- 

aym ero M oera;
h ,  h ,  h  —  npHBeaemibie MOMeHTbi imepnHH cooT B eTC TB e im o  npa- 

m axim HxcH nacTefl ÄBHraTeJiH, Maccw aBTOMOÖHJin 
h öaaxH Beaym ero MOCTa.

P hc. 2. CxeMa TpaHCM hcchh c peax-
THBHblM 3BeHOM

Z Itih TpaHCMHCCHH aBTOMOÖHJIH TA3-53A noacH H TauH bie no 
yp aB iieH in o  (4) nacTOTbi coöcTB eH H b ix  xpyTH J ib iib ix  x oa eö a iiH H  
o a H o y3 .io B o fl (jiopM bi n p H B eaeiib i b T a ö a . 5.
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T a Ö J i H i t a  5

riepe/tana

MaCTOTbl COÖCTBeHHblX KOAeöa- 
HHft TpaHCMHCCHH B jOddjcefC

- * C9 
J 03 S : oi o> : cx o

riepBafl . 
B io p a f l  . 
TpeTbfl . 
MeTBepTafl

8,07
14,03
22,6
33,7

31,7
56,6

<J 33
S«  H »  *

S  «3 <3
o  o) x  
o
x  -  ®03 S «
S o  _H O
W D l- 
4) p> O

30,1
50,65

03 
b; O» «»©H
X V  0) 2 
S a «  s * £s-a 1 
g « sü 2 2
n> a a

29,3
50,5

B T a ö A . 5 b rpa(j>ax «6e3 MaxoBHKa» npnBeAeHbi AaHHbie ä a h  
cJiynaH, KorAa cuenJieHHe BbiKAKmeHO, t .  e. M 3 x o b h k  OTCoeAHHeH 
o t  TpaHCMHCCHH, b rpa<j)e «6e3 MaxoBHKa, He yHHTUBaa peaKTHB- 
h o to  3B6Ha» npHBeAeubi oacTO Tbi, noAciHTaHHbie no ypaBHe- 
HHK> (1 ).

Kan n oK a3 b iB a ioT  n pH ßeAeH H bie pacn eTH b ie  h BK cnepnM eH TaAb- 
Hbie AaH H bie, n p n  aH aAH 3e KpyTHJibHbix K O AeöaH H ii TpaHCM HccHio 
rpy30BOTO aBTOMOÖHAH AOCTBTOHHO npeACTaBH Tb nHTHMaCCOBOH 
SKBHBaneHTHOH exeM o ft. ripH M eH eH H e AeCHTHMaCCOBOH 3KB HB a-

jieHTHOH cxeM bi, hah cx e -  
Mbl c ÖOAblHHM KOAHHeCT-
b o m  Maicc, « e  AaeT 3aMeT-
HOTO mOBblUieHHH TOHHOCTH
p a cn eT a , h o  3HanHTeAbH0 
noBbiuiaeT e r o  r p y A o e M -  
KOCTb. AHaAOrHHHblH Bbl- 
BOÄ npH  aH aAH 3e KpyTH Ab- 
HblX KOAeÖHHHH B TpaHC­
MHCCHH A erK O B oro  » b t o -  
MOÖHAH ÖblA C A ß A a «
E. C. BeceAbiM [2], E cah 
AOCT3TOHHO t o t  ho onpeAe-
AeHbl MOMeHTbl HHepUHH

BpamaiomHxcH Macc
TpaHOMHCCHH H JKeCTKOCTH 
ee B3AOB, TO HaCTOTbl 
COÖCTBeHHblX KpyTHAbHblX 
KOAeöanfiH TpaHCMHCCHH 
b öoAbHiHHCTBe CAynaeB 
M o ryT 6biTb paccHHTaHbi 
c norpeuiHOCTbio He 6oAee 
15— 25%. PacnoA05KenHe 
y3AOB KOAe6aHHft B TpaHC­
MHCCHH aBTOMOÖHAH
TA3-53A  noKa3aHo Ha 
pnc. 3. AHaAorHTHbie anio- 
pbl H3a6pa»eHHH <j)OpM 
COÖCTBeHHblX KOAeÖaHHH
npHMeHeHbi h b p »A e  A p y - 
THX paÖOT [3 H 4],
Macc CHCTeMbi, onpeAeAeH- 
R n n  HeKOTopbix p o k h m o b

T  a ß j i H U a  6

Phc. 3. OopMbi coöcTBeHHUx Kone- 
ÖaHHH B TpaHCMHCCHH 3BT0M0ÖHAH

TA3-53A
a —  O A H o y3 jiO B a a  h  AByxy3JioBaa;

6 —  Tpexy3JioBaa h ‘ieif.ipexya.TOBaH

CoOTHOlUeHHH aMnAHTyA KOAeÖaHHH 
Hbie pacneTO M , npHBeAeHbi b TaÖA. 6.

9KcnepH -
OTHom eHHe aMrniHTya KOAeöaHHft

4>opMa B o ioq eH H a fl MeHTaAbHoe
KOAeöaHHft nepeaana 3Ha*ieHHe «2 *3 «4 «5

ct| b pad «i

OAH0V3J10- r iep öa fl . . . 3 0,975 0,885 -0 ,403 -0 ,605
Bafl B io p a fl . . . 1,3 0,955 0,895 0,0008 -0 ,152

T p eT b fl . . . 0,5 0,883 0,846 0,0378 -0,0235
MeTBepTafl 0,3 0,815 0,78 0,1115 -0 ,022

^B yxy3A O - riepB afl . . . — - 1 ,9 -1 6 ,2 -207 .0 4,24
Bafl BTOpafl . . . — - 1 ,2 -6 ,0 -4 1 ,6 0,835

T p eT b fl . . . — -0 ,9 6 — 1,9 -1 4 ,0 0,27
MeTBepTafl — - 0 ,7 -1 ,1 -5 ,2 8 0,11

T p exy3 A O - riepB a fl . . . 0,00012 -8 5 ,5 -190 ,0 0,113 -0,00045
oafl •B io p a fl . . . 0,00025 -3 0 ,3 -3 7 ,4 0,392 —0,00051

T p eT b fl . . . 0,0015 -1 1 ,0 -1 1 ,4 0,32 -0,00104
M eTBepTafl 0,0027 -4 ,2 6 - 4 ,2 0,246 -0,00148

H eTb ipex- r iepB a fl . . . 5,5 • 10 ~5 -219 ,9 640,0 -0,167 0,000316
y3AOBafl B Topaa  . . . — -145 ,0 582,0 -0 ,157 0,000312

T p e T b fl  . . . — -120 ,0 540,0 -1 ,1 6 0,000317
MeTBepTas 8 • IO- 5 -7 9 ,0 368,0 -0,755 0,000211

AAh aBTOMOÖHAH TA3-53A

T i S j i h h  7

AaHbi onpeAeAeHHbie 3KcnepHMeHTaAbH0 3HaneHHH aMnAHTyA Ko­
AeöaHHH nepBOH M accw (c  momchtom HHepUHH J i ) ,  HanöoAee 
nacTo BCTpeHarouiHecH npn KpyTHAbHblX KOAeöaHHHx TpaHCMHCCHH 
aBTOMOÖHAH T A 3 - 5 3 A .  PeTKHMbl, AAH KOTOpblX 3TH HMnAHTyAbl 
He yKa3aHU, He ömah 3atj)HKCHpoBaHbi npn 3KcnepHMeHTaAbHbix 
HCCAeAOBaHHHX.

OopM bl COÖCTBeHHblX KpyTHAbHblX KOAeÖaHHH TpaHCMHCCHH 
onpeACAHiOT MHorne ee CBOHCTBa. 3HaHHe hx HeoöxoAHMO, htoöh 
onpeAeAHTb cooTHOmeHHe aM nAHTyA K pyTH utnx MOMeHTOB Ha ot- 
AeAbHMX Banax TpaHCMHCCHH H H3MeHHTb napaMeTpbl TpaHCMHC- 
chh c ueAbro noAyneHHH TpeöyeMoft aMiiAHTyAHO-nacTOTHOH xa- 
paKTepHCTHKH [5 ].

B b iH yjK AeH H bie KpyTH AbH bie KOAeÖaHHH, B 0 3Ö y}K Ä aeM b ie  ABura- 
TeAeM , arperaTaMH TpaHCMHCCHH, HepoBHOCTHMH A op oJK H oro  no- 
A0TH3 H KOAeÖaHHHMH nOÄBeCKH, HMeiOT UIHpOKHH AHana30H 
nacTOT. O a h 3 k o , k a k  n oK a3aA H  SK cnepnM eH TaAbH bie HCCAeAOBa- 
hhh, n p e o Ö A a A a w m n e  KOAeÖaHHH A eacaT  b o n p eA eA eH H b ix , y3KHX 
A H an a3 0 H ax  nacTOT. H H 3K oqacTO TH bie KOAeÖaHHH b ÖoAbHiHHCTBe 
CAynaeB «M e iO T  nacTOTbi, ÖAH3KHe k coöcTBeH H biM  wacTOTaii 
TpaHCMHCCHH oAH oy3 AO B oft (popM bi. SK cnepH M eH TaAbH O  on p eA e  
AeHHbie HaCTOTbl 3THX KOAeÖaHHH ’ “ ' '
npraeAeH H  b th ö a . 7.

KOAeÖaHHH TpeXy3AOBOH (J)Op- 
Mbl OÖblHHO B03Öy*AaiOTCH rA 3 B - 
HOH rapMOHBKOH ABHraTeAH, w py- 
roBan nacTOTa KOTOpoö npn ne- 
TbipexTaKTHOM paöo’i6M npouecce 
onpeAeAHeTCH BupaaceHHeM 

P = 0 , 5 io ) ,
TAe i  —  HHCAO HHAH'HAPOB ABH- 

raTeAH;
co —  yrA O B an  cK op ocT b  B p a- 

meHHH K O A eH n aToro  Ba- 
Aa ABHraTeAH.

E c a h  npHHHTb, h to  HanöoAee 
nacro BCTpenaiomHecH b  SKonAya- 
T3AHH HHCAa OÖOpOTOB ABH raTe- 
ah  o  M H H yTy AeHcaT B npeAeAax 
1000— 2500, to  «an öoA ee BepoHT-
Han nacTOTa KOAeÖaHHH Tpexy3AOBoö (J)opMbi cocTaBAneT y  aBTO­
MOÖHAH F A 3 -5 1  315— 785 padjceK ,  y  aBTOMoÖHAefl T A 3 - 5 3 A  h 
P A 3 -6 6  h 420— 1050 padjceK.

KoAeöaHHH HeTbipexy3AOBoil (jjopM u b o 3HHK3Io t  rAaBHbiM oöpa- 
3o m  BCAeACTBHe HepaBHOMepHoii p a ö o Tu  3yönaTbix nepeAan.

äh
kPm

MacTOTa b
padjceK

BKJliCHeHHafl < <K
nepeaana 2 5 4>

a S % £
_ X Ex x 4» ca -  

* s
c r u CD X

riepBafl . . . 20-30 6,5 -7 ,5
BTopafl . . . . 25-38 11-15
T p eT b fl . . . — 19-22
MeTBepTafl . . 25-31

P hc. 4. 3aBHCHMOCTb p a 3 M a x a  MOMeHTa Ha 
nepBHHHOM B a A y  KopoÖ KH  n ep eA a n  o t  ck o -  

pocTH  ABHaceHHH Ha HeTBepTOH n e p e A a n e :

/ —  T A 3 -5 3 A ; 2 —  TA 3 -6 6  (nepeAH H fl m oc t bm kaio- 
q eH ); 3  —  TA 3 -6 6  (nepeAH H ii m oc t BK-noneH)

y  aBTOMOÖHAH TA3-51, H M eiom ero  3 y ön a T b ie  KO Aeca c  npHMbiMH 
3yöbHM H b K opoÖ K e nepem aH, n acTO Ta s t h x  KOAeöaHHft b öoA b- 
LUHHCTBe cA yn a eß  M oaceT  öb iTb  o n p e A e A e n a  H3 BbipaaceiiHH

P  =  Zi<B,

rA e  Z i —  h h c a o  3 yöb eB  3 y ö n a T o ro  K O A eca  nepBH H H oro B aA a  k o - 
poÖKH n ep eA a n .

y  aBTOMoÖHAefl TA3-53A  h TA3-66, HMeiomnx 3yönaToe KOAe- 
co c KoebiMH 3yöbHMH Ha nepBHHHOM BaAy KopoÖKH nepeAaH, 
SKcnepHMeHTaAbHO He ycTaHOBAeHa neTKaH 3aBHCHMOCTb qacTOTbi 
3THX KOAeÖaHHH OT HHCA3 OÖOpOTOB ABHraTeAH.
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3aBHCHM0CTb p a 3 M a x oB  K p y ia m e r o  MOMeHTa, H3M epeH H oro 
Ha nepBHHHOM BaJiy KopoÖ KH  n e p e a a q  aBTOMOÖHJieii TA3-53A 
H TA3-66, OT CKOpoCTH ÄBHJKeHHH H HHCJla OÖOpOTOB ÄBHTaTeJlH 
(n iK aJ iu  co rJ iacoB aH b i a j ih  neTBepTO fl n ep e^ a H H ) n oK a3 aH a  Ha 
pnc. 4. A H a jio rH H H b ie  XapaKTepHCTHKH ajih aBTOMOÖHAH TA3-51 
n pH B eaeH U  b p a ö o T e  [6 ].
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O bjimsihhm HepoBHO CTew  A o p o r  Ha n po A O JibH o e B3anM O AeM CTBne 
3BeHbeB aB Ton oe3A a

KaHfl. TexH. HayK A . B. W Y K O B

Be/lOpyCCHMM nOnHTeXHHHeCHHM M HCTHTyT

/ ^ T H O C H T E J lb H b lE  npoaojibHbie nepeM em eH H H  3BeiibeB  npn- 
”  u e n H o ro  a B T o n oe3 A a  h o ch t Hpno «u p a m e H H U H  K o n e öa T en b - 
huh x a p a K T e p  [1 ] H3-3a HajiHHHH b cu en K e  y n p y r n x  3JieM6HT0B. 
rop H 3 0 H T a jib H b ie  n poAO JibH ue KOJieöaHHH npoHCXOÄHT n o Ä  ÄeftcT- 
BHeM H3MeHHK>mHXCH THTOBblX HJ1H TOpM03HbIX CHJI HpH HeyCTaHO- 
BHBmHXCH peiK H M aX ABHJKeHHH. EIpH yCTaHOBHBHleMCH ÄBHJKeHHH 
B03HHK3I0T B U H yjK AeH H bie KOJieöaHHH 3B6HbeB aB T on oe3 A a .

OcHOBHOH npHHHHOH, BbI3bIBaiOmeH 3TH KOAeÖaHHH, HBJIHeTCH 
nenpepbiBHoe H3MeHeHne chjiu  conpoTHBJieHHH AßHJKeHHio aBTono- 
e3Äa. C h jiu  conpoTHBJieHHH H3MeHHi0TCH noTOMy, mto y rA o a u e  h 
BepTHxaJibHbie KOJieöaHHH noApeccopeHHbix h HenoapeccopeHHbix 
Macc TH rana h n p n n e n H u x 3BeHbeB BU3biBaiOT H3MeHeHHe cyMMap- 
HOH ÄHHaMHHeCKOH CHJIU B3aHMOAeÜCTBHH KOJiec C nOBepXHOCTblO
Aopora.

CxeMa ropH30HTaJibHux npoAOAbHbix KOJieöaHHH, a TaKiKe KOJie­
öaHHH noHpeccopeHHux Macc b npoAOJibHoii njiocKOCTH npn äbh- 
meHHH aiBTOMOÖHJiH c ÄßyxooHbiM inpnuenoM no HepoBHofl Aopore 
noKa3aHa Ha pnc. 1.

Phc. 1. CxeMa KOJieÖaHHii aBTonoe3Aa

C nH TaH  xapaKTepHCTHKy y n p y ro ro  sjieMeHTa cuennoro ycTpoft- 
CTBa jiHHeHHofl h npeHeöperaH 3a3opoM b  cuenKe, oömeH3BecTHU- 
m h  npneMaMH nojiyqaeM ÄH4>cj)epeHHHanbHue ypaBHeiiHH npoAOJib- 
h u x  ropn30HTaJibHbix KOJieöaHHH aBTonoe3Aa.

M aX1 +  kcuX l -)- Ccu, x i —  kcuX'i C cu,x2 =  P fa  I ^  j

M n x2 +  kcu, X2 +  Ccu,x  2 —  kCu, x l —  Ccux l ~  P fn -  
ypaBHeHHH (1 ) npeoöpa3yiOTCH b o ä h o  cJieAyiomee AH(j)(J)epeH- 

unaJibHoe ypaBHeHHe:

x  +  2 a x  +  b2x  =  P f ,  (2)

3*

rue

n kcu (M a +  M n)
2 a = ------- —— ------------—  KosdidmuiienT 3aTyxaiiHH;

M aM„

i 1  f  y. M a +  M„
0 = 1 /  L Cu — 7T~T.—  KpyroBan qacTOTa coöcTBem ibix KOJie-

Y M aM n

Ö3HHH CHCTeMbl; 
kcu —  K03(j>Cj)HmieHT conpoTHBJieHHH ciienKn;

C'cu —  >KecTKocTb ynpyroro ajieMeHTa cuen-
k h ;

M a h M „ —  M a c c u  TH rana  h n p m ie n a ;
x = x 2— x j —  Ae4>opM auHH y n p y r o r o  3JieMeHTa

cuenKH ;

P f n
P f  =  , ,  —  ~ —  —  CHJla conpoTHBJieHHH ABHJKeHHIO aBTO-

M „ M a
noe3Aa.

XlBHHieHHe aBTonoe3Aa paccMaTpHBaeTCH Ha Aopore, MHKpo- 
peJibeiJ) KOTopoö h o c h t  CJiynaHHUH xapaKTep, h  npeACTaBJineTCH 
cTauHOHapHoö cJiynaHHOH 4>yni«iHeH. CjieAOBaTejibHo, paccM aTpH- 
BaeMue c h j iu  conpoTHBJieHHH ABHHceHHio TaKm e h o c h t  cJiyHaÖHUH 
xapaKTep P f n = f \ ( t )  h P f a = h ( t ) -  ElocJie npeoöpa30BaHHH J la n - 
Jiaca ypaBHeHHH (2 )  HMeeM

(s* +  2 as +  b * )x  (s ) =  ~  F l ( s ) - ~  P 2 (s ). (3)
M „ M a

B nacTHOM cjiyqae npeAnoJiaraeM, m to npoAOJibHUe KOJieöaHHH 
aBTOnoe3Aa b ropH30HTajibHOÜ njiocKOCTH nponcxoAH T TOJibKo noA 
AeftcTBHeM c h a u  conpoTHBAeHHH ÄBHHceHHio npHiiena, T. e. ^2( t )  ~  
=0. T o rA a , pa3AeAHB Ha F i ( s )  npaßyio h AeByio nacTH ypaBHeiiHH 
(3) h nepeflAH 3aTeM o t  npeoöpa30BaHHH Jla n n a ca  k  npeoöpa30- 
BaiiHio 4>ypbe, no .iy iH M  Bupam eiine aMnAHTyAHO-(Jia3OB0H qacTOT- 
HOH XapaKTepHCTHKH npOAOAbHUX r0pH30HT3AbHbIX KOAeÖaHHH 3B- 
TOnoe3Aa, MOAyAb KOTOpOH

\wx {iu>) I =  —  \ f -------------^ , (4)
1 M n \ (63 —  (O2)2 +  4 fl2 ü>2 > '  >

r^e  (i)—  K pyroBan qacTOTa B03MymeHHH.
YcHJiHe ß cuenKe aBTonoe3Aa mojkho Bbipa3HTb b BHAe

p CUi — Ccu,x  "b  kCt/X. (5 )

H 3  ypaBHeHHH (5) c n oM o m b io  n peoöpa30 B aH H H  J la n J ia ca  h 
O y p b e  n o jiy n a eM  B b ipa jK eH ne MOAyJia aMnJiHTyAHOH qacTO TH ofi X a ­
paKTepHCTHKH ycHJiHH b  cuenHOM yc T p o ficT B e  aB T on oe3 A a

I Wcu ( i  ®) | =  V k e u  ffl» + C \ u  I Wjr ( l  ®) I • (6)
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20 ÄBTOMOÖHJIbHan npOMblUIJieHHOCTb JA 9, 1970 r.

CneKTpajibHaa njiOTHOCTb S c «  ( w ) peaKUHH b cuenKe:

•Sc« ( “ ) =  I Wen “ )  I2 •Sp. ( u)>
/n

(7 )

r a e f t l  —  CneKT.paJIbHaH nJIOTHOCTb B03AeHCTBHH HAH 
SHepreTHHecKHH aM n AH T yA H u ft en e itT p  c o n p o ­

THBAeHHH ABH>KeHHio n p n u en a .
C n eK T p a jib H a n  nAOTHOCTb b o 3A c h c t b h h  | S p ^  ( i w ) b  c b o io

o q e p e A b , onpeuenH eTC H  npoH 3BeAeH H eM  K B a A p a ia  MOAyAH
| Wp  (/  <o)| aMITJIHTyAHOH qaCTOTHOH XapaKTepHCTHKH COnpOTHB-

jieH H a ÄBH5KeHHK> n p n u e n a  Ha SHepreTH qecKH H  cn eK T p  B03AeflcTBHH 
0 ( c o )  o t  A o p o r n  « a  n p u u e n , t . e .

(8 )

Mto öu  onpeAeAHTb conpoTUBAeHne AßHHteHHio npnuena, 3ann- 
IH0M

P / n  =  R f ,

rue R  —  cyMMapHaa AHHaMHqecKaH BepTHKanbHaH peaKUHH Ha 
Bcex KOAecax npnuena ot Äoporu;

/ —  yuenbHoe conpoTHBAeHHe nepeABHHteHHio npnuena no 
Aopore.

Z(nHaMHHecKan BepTHKanbHaH peaKUHH onpemeAHeTCH b33hmo- 
AeHCTBHeM noApeccopeHHbix h HenoApeecopeHHbix Macc TpaHC- 
nopTHOH CHCTeMU C HepOBHOCTHMH AOpOTH:

n n n

R  = 2  mnyi +  2  2  +  g „ ,
1=1 i =  1 (= 1

TAe y —  ycKopeHHe och KOAeca, oöycnoBAeHHoe MHKponpo- 
(J)HAeM A opo rn ;

2  Ri
t= 1

paBHOAeHCTByjouxaH ynpyrnx cha peccop; 

paBHOAeftcTByioiuaH ynpyrnx conpoTHBAeHHH;2  N i
i = i

m H h G h —  Macca h Bec HenoApeccopeHHUx qacTefi TpaHcnopT- 
h oh  CHCTeMU; 

n —  h h c a o  oceü .
FIpeHeöperaH  M aocofl h BecoM HenoApeccopeHHUx qacTeö h b u - 

n n
pantaa  2  R i  H 2  ^  nepe3 AHHeÜHue AeMn<j)HpyiomHe co -

i= I  i = i
npOTHBAeHHH ki, HteCTKOCTH C{ ynpyTHX SAeMeHTOB H 0 6 o 6 lU6HHUe 
K00pAHH3TU 2 H «  BepTHKaAbHblX H npOÄOAbHO-yMOiBUX KOAeßa- 
h h h  (npnuena h a h  3 b t o m o 6 h a h )  , nocAe npeoßpaaoBaHHii non yqa- 
eM BupajKeHHe ä a h  MOAyAH aMnAHTyAHoft qacTOTHoft xapaKTepn- 
c t h k h  conpoTHBAeHHH ÄBHHceHHio A ß yxocH oro  npnuena:

W n , ( i « « ) | = / 2  { K  (Cal -  mH <o2)2 +  4  <0

V c ni‘ n l + K l « *  [ \ W zn V ^ \ + ] « »
(9 )

rAe Wz ( i  co) h W  ( i  <o) 
n n

aM nAHTyAH0-c|>a30Bue q a c r o r H u e

XapaKTepHCTHKH COOTBeTCTBeHHO 
BepTHKaAbHUX h npoAOAbHO-yrAo- 
b u x  KOAeßaHHH npnuena ot HepoB- 
HocTeft MHKpopeAbe<j>a Aoporn;

K  i —  paCCTOHHHe OT UeHTpa THJKeCTH 
noApeccopeHHofl Maccu npnuena ao 
cooTBeTCTByiomeö och.

«PopMyAa ( 7 )  äah  cneKTpanbHoft nAOTHOCTH ycHAHH o  cuenKe 
aBTonoe3Aa npH noucTaHOBKe b  Hee BupanteHHft ( 4 ) ,  (6 ) h (8 ) 
npHHHMaeT bhä

•Sc« (w )  — '
kcn “ 2 +  C cn

M n [(*2 —  co2)2 +  4 a2 co2]
Wn (/  Cö) |2 0  (co ). (1 0 ) 

fn 1

CneKTpaAbHaH nAOTHOCTb B03AeHCTBHH 0  (co ) onpeACAHeTCH [2 , 
3 ] nyTeM CTaTHCTHqecKoft oöpaöoTKH 3anncefl MHKponpocjmAH a o - 
por. M oAyAb | W p  (ico)| aMnAHTyAHO-qacTOTHOH XapaKTepHCTH­

KH conpoTH BAeH H H  ÄBHHCeHHio n p n u en a  HaxoAHTCH n o  ypaBHeHHio 
(9 ), a BXOAHuiHe b H e ro  aM nAH TyAH 0-(| )a30B ue XapaKTepHCTHKH 

(I) )  H W  ( i c o )M o r y T  6 u T b  n oA yq eH b i o ö iu h m h  MeTOAaMH

p a c q e T a , H 3 A o *eH H U M ii, H anpH M ep, b p a ß o T e  [2].
P accMOTpHM, KaK H3MeHHK)TCH ycHAHH b cuenxe aBTonoe3Aa npn 

ABHHteHHH no rpyHTOBoii Aopore co cpeAHeKBaApaTHqHUM 3Haqe- 
HHeM b u cotu  HepoBHocTeä aH =3 ,33  cm , SHepreTHqecKHH cneKTp 
KOTopofi npeACTaBAeH b paöOTe [3]. yqHTUBaioTCH toamco chau 
conpoTHBAeHHH ÄBHJK6HHK) npHAena B npOÄOAbHOH nAOCKOCTH.

ripHHHTu cAeAywiu.He napaMeTpu: M a =  7 k F ■ ceK2jcM\ M n =  
=  17,5 K r-ceK 2/cM\ L n =  8,6 m ; C „ i= 9 5 3  k PJcm ; C n2= 967 kF/cm-, 
C Cu =1300 kF/cm -, k „ i= 2 5 ,6  kT - ce/clc m\ k n2=  19 k/"-cew/cjc; 

kCu = 1 6  nr-cetc/CM-, /nl =  15,6 m .

H a  pn c. 2 npHBeAGHU M OAyAH aM nAH TyAH o-qacTO TH bix  xapaK Te- 
p hcthk conpoTH BAeH H H  ABHJKeHHK) n p n u en a  (K pH B U e / H 2)  ÄAH 
C K opocTe fi ABHHteHHH 10 h 30 k m /h, BuqHCAeHHbie n o  <})opM yAe (9 ),  
a TaKHte M O AyAb | W ca(iai) \ (KpH B bie 3, 4 h 5 ) ,  BbiqHCAeHHuft no 
(popM yAaM  (4 )  h ( 6 ) .  ÄM nAH TyAH O -qacTO TH aH  xap aK Tepn cT iiK a  
conpoTHBAeHHH ABHHteHHK) MeHHeTCH C H3MeHeHHeM CKOpOCTH ABH­
HteHHH B CBH3H C TeM , HTO B BbipaHteHHe (9 )  BXOÄHT aMnAHTyAHO- 
tpa30B U e XapaKTepHCTHKH BepTHKaAbHblX H npOÄOAbHO-yrAOBUX 
KOAe6aHHH n p n u e n a , K O T o p u e  33bhcht o t  ckopocth  ABHHteHHH no- 
TOMy, hto B 0 3A eöcTB H e Ha 3 a ah He KO Aeca 3 a n a3 A U B aeT  no otho- 
lueHH io k nepeAH H M . M cu iy A b  | Wcti ( t w )  | He 33bhcht o t  ckopo­
cth ABHHteHHH, Tan  KaK paccM aT pH B aeM  n poA O A bH oe B3aHMOAefl-

I t y j iu ) !
k!/cm

800

600

m

ZOO

( \ 2 ( v=30km//)

l(v=  10k i/H)

i
i> m

A  /
1

i/i

// i i  j 3

t 5

\  /
¥ / I

30

40

20

10
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P hc. 2. AMnAHTyAHO-qacTOTHue xapaKTephcthkh

CTBue 3BeHbeB aBTonoe3Aa npn ä ch ctb hh  B03MymaiomeH chau 
P fn  TOAbKO Ha npHuen (3ana3AUBaHHe B03ÄeftcTBHH O TcyTCTB yeT).

K aK  BHÄHO H3 PHC. 2 (KpHBUe 1 H 2 ) ,  W p f  (tco) HMeeT ÄBa

M3KCHMyMa, KOTOpUe npOHBAHIOTCH Ha qaCTOTaX, ÖAH3KHX K co6- 
CTBeHHblM qaCTOTaM BepTHKaAbHblX H npOÄOAbHO-yrAOBUX KOAe- 
ÖaHHH npnuena. KpH B an 3 —  W Ck ( ia>) HMeeT oahh MaKCHMyM Ha 
qaCTOTe (0=16,1 '/ceK COÖCTBeHHblX npOÄOAbHUX r0pH30HT3AbHUX 
KOAeöaHHH 3BeHbCB aBTOnoe3Aa.

n o  aahhum  pacqeTOB no (jiopMyAe (10) nocTpoeH u rpa<|>HKH 
SHepreTHqecKHx cneKTpoB ycHAHH b cuenue ä a h  cKopocTeft ABHHte­
HHH 10 h 30 km/h no rpyHTOBofi Aopore h 30 km/h no 6yAuntH 0- 
My rnocce, noKa3aHHue Ha phc. 3.

M aK C H M yM U  k p h b u x  cn eK T p an b H oü  nAOTHOCTH S c«  (<o ) npoHB- 

ahiotch b o6 A acT H  qacTO T co öc T B eH H u x  KOAeöaHHÖ n oA p eccop eH - 
h u x  M acc  n p n u en a . M aKCH M aAbH bie 3HaqeHHH (co) äah v  =

= 3 0  km/h n p n  ABHHteHHH n o  rp yH TO B oii A o p o r e  AOCTHraiOT 
2 5 0 -103 k F 2■ ceK n pn  u = 1 0  km/h— 6 0 - 102 K r 2-ceK. C n eK T p a A b iiaa  
nAOTHOCTb 33BHCHT OT X a p a K T e p a  MHKpOHepOBHOCTeft AOpOTH 
(p n c . 3 ) ,  H anpH M ep, Ha A o p o r e  c  6yAbiH tH UM  n on p u T H eM  npn o =  
=  30 km/h S c « (w )max = 1 8 0 - 103 /cf2■ ceK, t .  e. SHaqHTenbHO MeHb- 

Ule, qeM  npH TOft Hte CKOpOCTH ABHHteHHH, ho Ha rpyHTOBOH A op o- 
re . 3 t o  oobHCHHeTCH x a p a K T ep o M  n p oT eK aH H a  KpH Bbix cneKTpaAb- 
HOH nAOTHOCTH B03ACHCTBHH OT AOpOTH [3].

KpoM e KaqecTBa Aoporn, xapaKTep H3MeHeHHH SHepreTHqecKHX 
cneKTpoB 33BHCHT o t  KOAeöaTeAbHux c b o ü c t b  3BeHbeB aBTOnoe3- 
Aa, KOTopue OKa3UBaiOT BAHHHHe Ha aM nAHTyAHO-qacTOTHue xa- 
paKTeph c t h k h  conpoTHBAeHHH ABHHteHHio (pn c. 2) . B  3HaqHTeAb- 
h o h  cTeneHH S c «  (co) 33b h c h t  o t  aMnAHTyAHO-qacTOTHOH xapaKTe-
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piICTHKH | W cl( ( i o ) )  | yCHJIHH B CUenHOM yCTpOHCTBe, Ha KOTOpyiO 

CHJibHO BJiHaeT cooT H om eH H e M acc  T a ra n a  h n p n u en a , a TaK>Ke 
n ap aM eT p oB  cuenKH .

flp H  C cn  =1300 nr/CM  h  k cl( =16  K.r -ceK jcM  qacTO Ta MaKCH- 

M yM a KpH Boft \ W CU (tco) | cocTaB J iH er 16,1 '/een (p n c . 2, K pn B aa

3), MaKCHMaJibHoe ee 3HaneHHe paB H o 36,4. n p n  H3MeHeHHH acecT- 
KOCTH CUelTKH HaCTOTa CO H3MeHHeTCH. T a K , npH C c u  =600 nr/CM 
aacTOTa paBHaeTCH 11 l/cen, MaKCHMaJibHoe 3HaneHHe cocTaBaaeT

W “ )  

z w

ZOO

160

1Z0

so

w

0 S 10 15 20 cj l/cen

Ph c . 3. 3HepreTHHecKHe cneKTpu ycnanH 
b  cuenKe aBTcvnoe3Aa

b stom  caynae 17,3 (pnc. 2, KpHBaa 4 ). üpH H3MeHeHHH kos(J)(})h- 
UHeHTa cönpoTHBJieHHH cuenKH nacTOTa ocTaeTca HeH3MeiiHOH, oa- 
HaKO 3HaaeHHe MHKCHMyMa H3MeHaeTca (n p n  kcii =20  n r-cen /cM  
oh CTaHOBHTca MeHbme h paBHaeTCa 24,8).

n jiaH H M eT p H p oB aH H e n a o iu a a n  k p h b h x  cn eK T p aa b H o fi h a o th o c th  
a a e x  B03M07KH0CTb H3HTH AHCnepCHIO yCHAHH B CUenHOM yC Tpoft-

m

m \ v=10km/v ‘

1 0.3 -  \

V o t

n i /=30km/1.

J J  0,1

i /  i i ___i____i \
'■ -2  0 Z ^pmm

P h c . 4. P a c n p e a e a e H H H  a M n a n T y a  ycnaH Ü  b  cu en - 
Ke a B T o n oe3 a a

CTBe. CpeÄHHe KßaapaTHHHbie OTKaoHeHna ycHHHft b  cuenKe Op  
aaa cKopocTefi ABHaceHHa 10 h 30 km/h npa ABHJKeHHH aBTonoe3- 
a a  no rpyHTOBOH a o p o re  noayHHnncb paBHUMH cooTBeTCTBeHHO 
895 h 1670 nF. 3HaaeHna Oj> a a a  pa3AHHHbix CKopocTeö asHace- 
hhh aBTonoe3aa h THnoB noKpHTHft aaH u  b T a ö a n u e .
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CO H 53

s »

C  “
o  Ot 
o .  s  
O X  
X  x
u  x

C p e flH H e  K B a ap a -
THHHbie 3Ha<leHHH 
yCHJlHft B CUCIlKe 

b k P  npH  w e c T K O c -  
TH Ccli B K r / C M

600 800 1300 2000

r p y H T O B o e C ocTO H H H e n j io x o e ,  rp y H T  
M ecTaM H  n e p eM eu ia H  c  r p a -
BH6M, nO BepXHOCTb H epO B - 
Hafl c H ape3aH H 0 ft K o ^ e e f i

8 ,0 0 -
10,00

10
15
30

520
772

1070

870
1500
2350

1450
2500
3860

1550
2680
4000

r p y H T o e o e K a q e c T B o  y a o B ^ e T B o p n -  
T e a b H o e , M ecTaM H BCTpeM a- 
lOTCfl HepOBHOCTH OOJIb- 
111 Oft BbICOTbl

4 ,5 0 -
5,00

10
15
30

423
706

1090

712
1220
1920

1180
2000
3160

1410
2450
3600

r p y H T O B o e K an ecT B O  yaoß / ieT B O p H - 
T e/ ibH o e , nOBepXHOCTb 
BOaHHCTaa, HepOBHOCTH 
3HaMHTeabHOft AJIHHbl

3 ,0 0 -
4,27

10
15
30

300
473
598

498
820

1050

895
1370
1670

1000
1640
2070

T p aB H ftH o e r iO K p H T H e  b  x o p o u ie u  
COCTOHHHH C OTAejlbHblMH 
BblÖOHHaMH H BOAHaMH 
60J lb llIO ft AflHHbl

2,00- 
• 2,45

10
15
30
60

134
223
298
219

226
386
524
389

373
646
864
630

445
774
970
770

A c 4 > a A b T o -
öeT O H H oe

n O B epX H O C Tb  B OCHOBHOM 
pO B H aa, B u n yK J iocTH  h  B n a- 
AHHbt ÖOAblUOft iUHHbl, M ec-  
t b m h  BCTpenaiO TCA T p eu iH - 
Hbl H KO pO TKH e HepOBHOCTH

0 ,7 0 -
1,03

15
30
60

141
173
219

244
303
389

410
500
630

488
598
770

E yjib b K H oe llO B ep X H O C T b  B OCHOB­
HOM p o B H a a , M ecTaM H  H e- 
POBHOCTH M a a o fi BbICOTbl, 
AAHHOft OKOAO 2 M\ 6y^bl>K- 
HHK K p en K O fl nO pO Abl p a 3 -  
M e p o M  n o  A H aM eT p y  
IQ—15 c m

0 ,9 2 -
1,15

15
30
60

665
547
209

1100
820
335

1500
950
515

2030
1500
860

n o  3HaaeHHHM 0 p , n o a b a y a c b  (p o p M y a o ft  H o p in a a b H o ro  aaKOHa 
p acn p eaeaeH H H , m o j k h o  paccH H TaTb [2] KpHBbie p acn p ea ea eH H H  aM- 
n a a r y a  ycHAHH b  cuenHOM yc T p o ö c T B e , K O T o p u e  a a io T  b o 3m o >k - 
HOCTb 0xap aK T ep H 3 0 B aT b  BepoaTHOCTb n oa ß aeH H a  pa3 an n H b ix  n o  
BeaHHHHe a M n aH T ya  yc H an ft b  cu en K e.

ü o c T p o eH H b ie  a a a  c k o p o c th  aBHH<eHHa 10 h 30 km/h. (rp yH T O B aa  
a o p o r a )  KpHBbie p a cn p ea ea eH H H  npHBeaeHU Ha pn c . 4, r a e  b h a h o , 
h to  b cu en K e a B T o n o e3 a a  b o 3 m o « h o  noH B aeH H e 3HaHHTeabHhix n o  
BeauaHHe ycHAHH. I lp H  ABHHceHHH c o  C K op ocT b io  30 km/h b cu en - 
Ke M oryr B03H H KH yib y e n a n a  a o  4000 n t ,  o a h b k o  BepoaTHOCTb 
S Toro  HeBeaHKa. BepoaTH O C Tb T o r o ,  h to  6 y a y T  B03HHK3Tb y e n a n a  
BennHHHofi 2000— 3000 n r ,  c o c T a B a a e T  0,06— 0,10. l l p n  c k o p o c th  
ABHHceHHH 10 km/h BepoaTHOCTb TaKHX H arp y3 0 K  M eH buie h paB H a 
0,01— 0,05.

AHaaH3 n npoBeaeHHHe BbiHHcaeHHH noKa3HBaiOT, h t o  npn ycTa- 
HOBHBuieMca ABHJKeHHH aBTonoe3aa b o 3m o >k h o  noaBaeHHe b  ero 
cuenHOM ycrpoHCTBe 3HanHTeabHbix yenanfi, oßycaoBaeHHbix b o 3- 
aeöcTBHeM HepoBHOCTeft aopora. BeaHHHHa h  xapaKTep H3MeHeHHH 
3t h x  yenanft 3aBHcaT o t  c k o p o c t h  ABHHceHHa aBTonoe3aa, Kane- 
CTBa, THna h  c o c t o h h h h  aoporn, a Tauace o t  napaMeTpoB noa- 
BecKH Tarana h  npnuenHux 3BeHbeB, napaMeTpoB cuenHoro 
ycTpoflcTBa.

H3aojKeiiHbiH pacneT npoaoab H oro  ropH30HTaabHoro B3aHMoaefl- 
c tb h h  T a ra n a  c  npnuenoM a a e T  B03M07KH0CTb co ra a coB a rb  Bonpo- 
cw Bbiöopa napaMeTpoB cuenHoro ycTpoftcTBa c  xapaKTepoM  B3an- 
M oaeflcTB H a 3BeHbeB- aBTonoe3aa h HepoBHOH a op orn .
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BepOSITHOCTHOSi OljeHKCI npOXOflMMOCTM C]BTOMo 6 mJ1SI 
n o  CTOTHCTMsecKHM gacnpeAeneHM siM  xa p o K Te p u cTH K  AopoxcHbix ycnoBMM

KaHfl. TexH. wayK l~. E. E E 3 B O P O f lO B A

KneBCKHH aBTOMOCHnbHO-AOpOH<HblH M HCTHTyT

nO KA3ATEJlH  npoxoAH M O CTH  3 b t o m o 6 h a h  onpeaeAH iOTCH
IipHM eHHTejlbHO K 3aAaHHbIM  COCTOHHHHM ÜOBepXHOCTH 

a o p o r .  yH H Tb iB an  ß o A b iu o e  p a3H O o6pa3n e h q a cT b ie  H3MeHeHiin 
ÄOpOJKHblX yCJIOBHH, HeOÖXOÄHMO yCTaHOBHTb HX KOAHHeCTBeilHbie 
XapaKTepHCTHKH c  u en b io  THnH3aunH p acn eTH b ix  c o c to h k h h  a a h  
paiioH O B  MecTHOCTH h nepn oA O B  r o a a .  3 t o  b o 3 m o jk h o  c a e a a T b , 
npHMeHHH MeTOAbl TeopH H  BepOHTHOCTeä H MaTeMaTHHeCKOÖ CTa- 
THCTHKH, KOTOpbie nOSBOAHIOT O npeAeAH Tb BepOHTHOCTb HOHBAe- 
HHH paCHeTHOTO COCTOHHHH TpyHTOB Ha 33AaHHOH MeCTHOCTH 
H B03MOJKHyiO npOAOAJKHTeAbHOCTb eTO nO KaA eH A apH O M y B p eM e­
HH, nOHBAeHHe 30H HapyHieHHH npoxoAHM OCTH 3 b to m o 6 h a h  HAH 
orpaHHHeHHH c k o p o c th  e r o  ABHJKeHHH, n oK a3aTeA H  TpaH cn opTH oft 
paÖOTbl B TpyA H blX  A O pO ÄH blX  yCAOBHHX H AP-

B  p e3 yA b T a T e  n p oB eaeH H O ro  HccAeAOBaHHH p a 3 p a 6 o T a H a  MeTO- 
AHKa noAyneH H H  BepoHTHOCTHbix x ap aK T ep n cT H K  o n o p H o -c iien H o ft 
npoxoAH M O CTH  aBTOMOÖHAH, 0CH0BaHH3H Ha CTaTHCTHHeCKOH OÖpa- 
ÖOTKe MHOrOAeTHHX AaH H bix  06  H3MeHeHHH BAajKHOCTH rp yH T a  
b n p e A e n a x  3aaaHHOH m c c th o c th  h Ha n a p a M e T p a x  p a c n p e a e a e -  
hhh n o K a 3 a T e A e ft  oueHKH p eA b e ijia  aBTOMOÖHAbHbix a o p o r  h M ee r-
HOCTH.

A ö c o A io T H a H  BAaiKHOCTb rp yH T a  p a ccM aT p H B aA acb  KaK H enpe- 
pbiBHan cA yq a H H a n  BeAHHHHa, ä a h  K O Topo ft n ocT p oeH b i 3aK0Hbi 
p acn p eaeA eH H H  h  ycTaH O BAeH bi KOAHqecTBeHHbie n ap aM eT p b i, x a -  
p aK T ep H 3 y iou iH e  cocTOHHHe rp yH T a  a a h  u e A o ro  n e p H o a a  r o a a  h a h  
OAHOTHnHblX paHOHOB MeCTHOCTH.

n o  npeaAOHcenHOH MeTOAHKe o ö p a ö o T a H b i M H oroAeTH H e aaH H bie 
m A p o M eT eo p o A o rH H ecK H x  c t3 H u h h  n o  b a 3 jk h o c th  rp yH T a  Ha r a y -  
ÖHHe 10 cm o t  e r o  n oB ep xn ocT H . / la iiH b ie  ö p a A n c b  n o  a e K a a a M  
ä a h  B eceH H ero  (M a p T — a n p e A b ) h o ceH H ero  n e p H o a a  (ceH TH Ö pb—  
H o n 6 p b ),  HCKAionaH nepHOAbi 3aM ep33HHH rp yH T a , h rp y n n n p o B a -  
AHCb n o  p a3pH A aM  C HHTepBaAOM BAajKHOCTH 2% 1 KOTOpblH A3B3A 
Bbipa3H TeAbH bie a M m ip im ecK n e  p n ab i. n o A yq e H H b ie  a a h  pa3H bix 
CTaHiiHH 3M nnpH qecK H e p acn p eaeA eH H H  BAajKHOCTH BbipaBHeHbl 
n o  H opM aAbH O M y 3aKO H y h 3aKO H y J la n A a c a - IU a p A b e , a c o r a a c o -  
BaHHOCTb 3KCnepHM eHT3AbHbIX AaHHblX C nOAyqeHHHM H TeO peTH - 
qecKHM H KpHBbiMH n p oB ep eH a  n o  K pH Tepn io  K o A M o ro p o B a , 3 iia -  
qeHHH K O T o p o ro  P ( X ) > 0 , 2 .

YcTaH O BAeH H bie n ap aM eT p b i p acn p eaeA eH H H  b a 3 j k h o c t h  —  M a- 
T eM aT H qecK oe  OJKuaaHHe «  a n cn ep cH H  —  xap aK TepH 3y iO T  c o c t o h - 
HHe rpyH TO B b  BeceHHHH h  oceH H H ii nepHOAbi c  yqeTOM  TeppnTO - 
p n a A b H oro  p acn oA o jK eH H H . H c x o a h  h3 3 «aqeH H H  M aT eM aT n qecK oro  
oJKHAaHHH 0K a3aA0C b B03M OÄHHM  c rp yn n H p oß a T b  p acn peaeA eH H H , 
n oA yqeH H b ie  a a h  pa3A im H b ix  M eTeocraH U H ft h n epnoA O B  r o a a .  
H a n ö o n e e  T H n m iib ie  p acn p eaeA eH H H  r m m oK a3a iib i Ha pn c . 1.

Phc. 1. nAOTHOCTH pacn p eaeA eH H H  a6 - 
coaiothoh BAajKHOCTH rp yH T a  b B ecen - 
IIHH (ß e c . )  H OCeHHHH ( o c . )  nepHOAbi 

Ha M eTeocTaH UH H x 

/ —  W» 5 ( o c . ) ;  2 —  Ns 5 (B e c . ) :  3 — N? 2 
(B e c . ) ;  4 —  N i 1 (B ec .)

Mto6m  a ah  OUeHKH npoxoAHMOCTH aBTOMOÖHAeft C KOAeCHbIMH 
(jiopMyaaMH 6X 6, 4X4 h 4X2 Ha uiHHax perynnpyeMoro aanAeiiHH 
MOJKHO 6bIAO B0Cn0Ab30B3TbCH paCnpeAeAeHHHMH BAajKHOCTH

rp yH T a , 3KcnepH M eH TaAbH O -pacqeTH biM  nyTeM  ycTaHOBAeH  xapaK ­
Tep  H3MeHeHHH ochobhhx n o K a 3 a re A e ft  onopH O -cuenH O H  n p o x o -  

AHMocth (n p e a e A b iio i i  n o  cu en A eH H io  ya eA b H o ü  cboÖoahoh chjiu 
THTH y M H K03(}>(j)HUHeHTa f a COnpOTHBAeHHH KaqeH H IO ) B 33BH- 
CHMOCTH OT BA3JKHOCTH CyrAHHHCTOTO rp yH T a . 3 T H  H3MeHeHHH 
OnHCaHbl npHÖAHJKeHHbIMH 3MnnpHHeCKHMH 33BHCHMOCTHMH:

ÄAH aBTOMOÖHAH C KOAeCHOH 4>OpMyAOH 6 X 6

T* =  218,8 W ~ 2’2 ; / a = - 0 , 1 9 6 +  0,016 W ;  (1)

AAH aBTOMOÖHAH C KOAeCHOH (JlOpMyAOH 4 X 4

T^ =  708 I T “ 2-68 ; / a =  — 0 ,1 0 0  +  0 ,0 1 2  W ; (2)

ä ah  aBTOMOÖHAH C KOAeCHOH (JlOpMyAOÖ 4X2

I m =^0,852 —  0,038 W ; f a =  —  0,100 +  0,012 W.  (3)

ripn coBMecTHOM aHaAH3e 3aBHCHM0CTeii (1) —  (3) h pacnpeae- 
AeiiHH r w BAajKHOCTH rpyHTa (pnc. 1) ycTaHOBAeuo, hto äbhjkh- 
TeAH aBTOMOÖHAefi c KOAecHUMH $opMyAaMH 6 X 6  h 4 X 4  oöecne- 
HHBaiOT no cuenAeHHio B03M0JKH0CTb npoe3aa b 3aaaHHbix rpyH- 
tobwx ycAOBHHx h BepoHTHocTb HapyuieHHH npoxoAHMOCTH npax- 
THHeCKH OTCyTCTByeT. y  aBTOMOÖHAH C KOAeCHOH (})OpMyAOH 4 X 2 , 
aah  KOToporo onopHO-cuenHaa npoxoauMOCTb orpaHHHHBaeTcn 
BAajKHOCTbio rpyHTa ßoAee 22,5%, e e  B03MOJKHoe uapyrneHHe 
OBH33HO C BepOHTHOCTbK) nOHBAeHHH BAajKHOCTH, paBHOH HAH 
ßoAbiueft yKa3aHHoro 3HaueHHH. TaKan BepoHTHocTb HaxoAHTca 
nyTeM BbmncAeHHH naomaaH noa kphboh  r w, pacnoAoaieHHOH 
cnpaBa ot BepTHKaan c aöcuHccofl U7=22,5%. B HauieM npHMepe 
TaKHM cnocoöoM noAyueHbi CAeayioiUHe bcpohthocth noHBAeHiin 
BAajKHOCTH, onpeaeAHKJiueH «apymeHHe npoxoAHMOCTH aBTOMo- 
6hah c KOAecHoft (JiopMyAOH 4X2 no cuenAeHHio KOAec c  rpyHTOM 
( cm. TaÖAHuy):

K
S
1

X
«9
{-
U
o0>
H
02
%

Twn 4epH03eM a

BepoHTHocTb nOAB^e-
HHH B/13>KHOCTH

b nepHOH

BeceHHHft OCeHHHft

M  1 C^aCoBbime^oHeHHbift ^ erK ocyr^H H H db ift 0,776 0,380
Nt 2 TeM H O -cepu ft cpeÄHecyraHHHcTMfl . . . 0,422 0,130
JS& 3 Momnbift Ma^oryM ycHbift BbimejicmeHHbift 0,420 0,081

JXjih ß o a e e  u in p O K oro  aH aAH 3a b a h h h h h  KOHCTpyKTHBHblX n a p a -  
MeTpOB Ha npOXOAHMOCTb aBTOMOÖHAH HOCTpOeHbl BepOHTHOCTHbie 
3aKOHbi pacn p eaeA eH H H  n p e a e A b H o ö  n o  cu en A eH H io  ya eA b H o ft  cb o - 
6 o a h o h  c h a h  t h t h  y M h K03i|)^)HUHeHTa f „  conpoTH BAeH H H  Kaue- 
HHK) KOAec ABHJKHTeAH.

M e T o a  noAyqeH H H  p acn p eaeA eH H H  bbah u hh  y M h f a 3a-KAioqaeTCH 
b c A ea y io iu eM  ,[1]. 3 a a a H a  HenpepbiBH aH  cA yn aH H an  BeAHUHHa W  
c nAOTHOCTbio pacn p eaeA eH H H  f ( w ) .  Ä p y r a n  cA yqa ftH aH  BeAHqn- 
Ha y  CBH33H3 C BeAHqHHOH W  ^yHKUHOHaAbHOH 3aBHCHM0CTbK) 
y = q > (W ) .  naoTH O C Tb pacn p eaeA eH H H  BeAHqHHbi g ( y )  o n p e a e -
AHeTCH KaK

^ ( y ) = / H ' ( y ) ] | + , ( y ) l ,  (4 )

r a e  i|J (y) —  (JiyHKUHH, n oA yq eH H a a  p e u ie H H e M  3 3 b h ch m o c th  q > (W ')

OTHOCHTeAbHO W\ 
llJ+y) —  npOH3BOÄHaH OT (JiyHKUHH t|j (£/).

B  HauieM  c a y q a e  ypaBHeHHH ( 1 ) — (3 )  peu iaAH Cb OTHOCHTeAbHO 
BeAHqHHbi W,  33TeM n oA yq eH H o e  BbipaJKeHHe noacTaB AH AO cb 
b (JiyHKUHio nAOTHOCTH p acn p eaeA eH H H  BAaaiHOCTH r w, KO Topan 
yM H O JKaaacb Ha n p oH 3 B oan y io . TaKH M  m c to ä o m  noAyqeH b i 
ypaBHeHHH, n o  KOTOpbiM n ocT p oeH b i nAOTHOCTH p acn p eaeA eH H H  r  

rt BeAHquH yM h f a (p n c . 2) n o  3aaaH H O M y p a c n p e a e a e H H io  
BAajKHOCTH rp yH T a  (p n c . 1, KpHBan 3 ) .

P a ccM aT p u B a n  n oA yqeH H b ie  aaH H bie, H axoan M , h to  cpeAH H e 
3iiaqeHHH pacn p eaeA eH H H  h AH ana30H bi H3MeHeHHH noK a3aTe- 
A e f i  yM h fa ß o A e e  noaH O  oueHHBaiOT n p oxoa iiM O C T b  aBTOMO- 
ÖHAefi n o  rpyHTOBOH noßepxHOCTH.
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Ha pnc. 2 noKa3aHO, h to  b o a h h x  h Tex JKe rpyHTOBbix ycJio- 
bh h x  äJih aBTOMOÖHJieß c KonecHofi (popMynoß 6X 6 xapaKTepHO 
HanöoJiee BepoHraoe 3HaueHHe KpurepuH npoxoAHMOCTH n o  cuen­
AeHHio KOJiec —  yjieJibHOH c b o ö o ä h o h  c h a h  t h t h  yM =0,22, äJih 
aBTOMoÖHJia c KOJiecHoä «jiopMyjioß 4X4 y M =0,16. Ha pnc. 2 
pe3KO BbiÄeJiaeTca pacnoAOJKeHHan n o u  KpnBoß 3  oÖJiacTb 
cobcöm  MaJibix h HyneBbix BepoHTHux 3HaaeHHfl y M AJifl a b t o -  
m oöh ah  c KOJiecHoß (popMynoß 4X2, KOTopufl 3HannTeJibiio y c T y -  
naeT n o  KpHTepmo onopHO-cuenHofl u p o x o a h m o c th  3 B tom oöh a h m  
c KOJiecHbiMH 4>opMynaM 6X 6 h 4X4 (KpHBbie I  n 2 ) .

0 0,1 0.2 03

Pnc. 2. H j io t h o c t h  pacnpeAeJieHHß Be- 
a h h h h  npeAeJibHoß no cuenAeHHio 
yAe.TbHOß CBOÖOAHOß CHJIbl THrH 
(KpHBbie 1— 3 )  H K03(})(J)HUHeHTa fa 
ConpoTHBAeHHH KaHeHHK) KOAec (KpH­

Bbie 1'— 3') AJia aBTOMOÖHAefl:
/ —  c  KOJiecHoft t{JopMy.iofi 6 X 6 ; 2 —  T X T ;

3 — TX2

P a on p eA eA eH H H  KoacjuJiHUHeHTa conpoTH BAeH H H  KaueH H io KOAec 
paccM aT p H B aeM b ix  aBTOMOÖHAeß (p n c . 2, nyHKTHpHbie KpHBbie) 
o n p e A e A H io r  H aH Ö onee BepoH T H oe c p e A H e e  e r o  3HaueHHe (0,156 
h 0,170) h oJK H A aeM yio  M HHHM aAbHyio h M aKCHM aAbHyio e r o  
BeAHHHHy n p n  3aA3HH0M  pacn p eA eA eH H H  BAajKHOCTH rp yH T a  b p a c -

cMaTpHBaeMOM nepnoAe ro A a . ü o  nonyqeHHbiM AaHHbiM M o ry r 
öoAee oöocHoeaHHO npHHHMaTbCH pacuerHbie 3HaqeHHH K03<j)(J)H- 
UHeHTa fa  npH OnpeAeAeHHH CKOpOCTH ABHJKeHHH aBTOMOÖHAeß.

KpoMe BAajKHOCTH rp yH T a , b  BepoHTHocTHyio oueHKy npoxoAH- 
m o c t h  3'b t o m o ö h a h  öbiAH  BBeASHbi pacnpeAeAeHHH noKa3aTeAeß 
oueHKH peAbeipa aBTOMOÖHAbHblX Aopor H MecTHOCTH.

rioKa3aHa ueAecooöpa3HocTb xapaKTepH30BaTb peAbeij) Aopor 
C TBepAWM nOKpblTHeM H eCTeCTBeHHblX rpyHTOBbix Aopor (MecT­
HOCTH) CAyuaßHblMH iBeAHHHHaMH yKAOHOB H HX AJIHH, paCCTOH- 
HHHMH MeJKAy nOCAeAOBaTeAbHO BCTpeuaiOIUHMHCH rOpH30HT3Ab- 
h m m h  KpnBbiMH nAaHa Aoporn (yrAaMH nooopoTa OAaHa MecT-

h o c t h ) ,  p a A n yca M H  h AJiHHOß K p n B o fl b  n A a n e  (2, 3]. B pe3 yn b - 
TaT e  n p oB eA eH H oro  HccAeAOBaHHH A aH a  THHH3auHH a o p o jk h h x  
ycAOBHfl n o  h x  peAbeiJ iy, npeACTaB AeH H an  n ap aM erp a M H  p a c n p e -  
AeAeHHH yKAOHOB Ha rpyH TO B bix  A o p o r a x  (p n c . 3) h aBTOMO- 
ÖHAbHblX A o p o r a x  C TBepAbIM  nOKpblTHeM (p n c . 4).

P h c . 4. KpHBbie pa c- 
npeAeAeHHH yKAOflo®
Ha aBTOMOÖHAbHblX AO-
porax c TBepAbIM no-

MpblTHeM: 
a  —  (JjyHKUHH p acn p eA e-
jieHHJi; 6 —  ruiOTHOCTb
pacnpeAeJieHHH; I —  cJia- 
ÖoxojiMHCTbift pe;ibe<i>;
II — XOJIMHCTbIÄ; II I  — 
pe3KonepeceMeHHbifi; IV — 

ropHbift

■s -S -4 -2 0 2 4 R i x

« )

Ha 0CH0B3HHH noAyueHHbix pacnpeAeJieHHß yKAOHOB b  THnnu- 
Hbix no peAbetjiy a o p o j k h w x  ycnoBHHX h BAajKHOCTH rpyHTa 
npOrH03HpyeTCH BepOHTHOCTb nOHBAeHHH HenpOXOÄHMUX AJ1H aB- 
TOMOÖHAH yKAOHOB, Ha KOTOpUX A®HJKeHHe OrpaHHHeHO ÖyKCOBa- 
HHeM KOAec.

AlaKCHMaAbHblß no  yCAOBHIO ÖyKCOBaHHH KOAec yKAOH ÄOpOTH 
onpeAeAHeTCH 3HaieHHeM npeAeAbHofl no cuenAeHHio yuenbHofi 
CBOÖOAHOß CHAbl THTH ÄBHJKHTeAH; I m =  f  JllOÖble yKAOH bl 

paBHUe HAH ÖOAbUIHe yKAOHa i  M > ÖyAyT HenpOXOAHMbIMH 
ÄAH AaHHOro 3BT0M0ÖHAH.

n p H  OnpeABAeHHH BepOHTHOCTH nOHBAeHHH npeAeAbHblX yKAO­
HOB Ha rpyHTOBbix A o p o ra x  h  Ha oöAOAeHeAbix, 3acHeJKeH-
Hbix aBTOMOÖHAbHblX ÄOpOTaX HCnOAb3yiOTCH KyMyAHTHBHble 
(JiyHKUHH pacnpeAeAeHHH yKAOHOB (pn c. 3, a h 4, a )  b TMiHHHbix 
KaTeropHHx peAbecpa. BbmHCAeHiiaa BepoHTHocTb onpeAeAaeT Te 
AOpOHTHbie yCAOBHH, Ha KOTOpblX MOJKHO OJKHAHTb OrpaHHHeHHH 
onopHO-cuenHofl npoxoAHMOCTH aBTOMOÖHAH.

B paccMaxpHBaeMOM Bbirne npHMepe ä a h  aBTOMoÖHAH c KOAec- 
HOft 4>0pMyA0fl 4X 2  yCT3HOBAeHa BepOHTHOCTb nOHBAeHHH Henpo- 
x o a h m h x  yKAOHOB i ^ i M na rpyHTOBbix A o p o ra x , uM eiouinx B ep x- 
HHß paaMOKiunß cA ofl cyrAHHHCToro rpyHTa ( a o  10— 15 c m ) .  Hpa 
BA3ÄH0CTH rpyHTa 20% BepOHTHOCTb OrpaHIlHeHHH npoxoAHMOCTH 
Ha yKAOHax A o p o r  cocTaBAHeT 0,02 Ha THnnquoM peAbecJie I I M  
h 0,10 Ha poAbecpe IHM., npn BAajKHOCTH 22% OHa yacAHTHAacb 
Ao 0,34 Ha peAbetpe //M h a o  0,42 Ha pe.abeipe IIIM..

rioCKOAbKy OnHCaHHAH MeTOAHKB np0rH03Hp0BaHHH OCHOBblBaeT- 
ch  Ha napaM eTpax pacnpeAeAeHHH xapaKTepncTHK AOpoJKHbix 
ycAOBHß, ycTaHOBAeHHMe noKa3aTeAH o p o x o a h m o c th  aBTOMOÖHAH 
HMeiOT BepOHTHOCTHblß XapaKTep, T. e. He ,npHBH3aHbI CTpOTO 
K KOHKpeTHbIM yuaCTKaM Ä d p o r H MeCTHOCTH. I l0 3 T 0 M y  MeTOA 
ocoÖeHHO stjujieKTHBeH npn oöoöm aiou i.eß  npoaepK e h m h o to -  
BapnaHTHOM aHaAH3e coBMecTHoro b a h h h h h  BbiöpaHHbix npn npo- 
eKTHpOB3HHH napaMeTpOB Ha npOXOAHMOCTb aBTOMÖÖHAH B H3H- 
öoA ee BepoHTHbix ycAOBHHx e ro  SKcnAyaTauHH. flaH H bifl MeTOA 
no3BOAHeT onpeueAHTb TpeöyeM u ß t h h  noABHJKHOro cocTaßa h 
nA3HHpOBaTb HCn0Ab3OBaHHe aBTOMOÖHAeß c yieTOM  3aAaHHbIX 
AOpoJKHbix ycAOBHfl H BpeMeHH TOAH.

J IH T E P A T y P A
1. B e H T u e A b  E. C. TeopHH BepoHTHOCTeß. H 3ä -b o  «H a y n a » ,  

1964.
2. B e 3 ö o p o ä  o b a T. B., T a A y u i K o  B. T. Cö. « A b t o -  

ä o p o jk h h k  ynpaH H U ». Bbin. 2 (28 ).' KueB, h 3 ä -b o  «T exH H K a», 
1967. ’ .

3. B e 3 Ö o p o A O B a  T. B., T a  a  y ui k  o B. T. TnnH3auHH 
AOpoJKHbix ycAOBHß paöoTbi MauuiH no peAbe^y MecTHOCTH. 
«MexaHi3auin cinbCKoro rocnoAapcTBa», 1969, JV» 10.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



24 ABTOMOÖHJIbHan npOMblUIJieHHOCTb Jtt 9, 1970 r.

y flK  629.113— 592.001.24

YA6p>KMBaiOLl^aSI CnOCOÖHOCTb CTOflHOHHOrO T0 p M 0 3 Q

M. H. flEM b flH EU , C . C . K O fA H

O fleCCHM M  a B TO C C o p O M H b lH  3aBOfl

3 A T O P M O Ä E H H O E  T p a H cn o p T H o e  cpeÄCTBO, H a xoA n m eecH  
Ha yKJiOHe, He ö y u e T  CÄBHraTbCH k  ooHOBaHHio yKAOHa, KOi\aa 

cyM M ap n aH  TopM 03H aH  CHJia Ö oAb iue cK aT b iB a iom eH  ch am .
HCXOÄH H3 3TOTO, aBTOMOÖMAb C KOJieCHOH (})OpMy5lOH 4 X 2  (cm . 

p n cyH O K ) h ah  6 X 4  ö y A e T  yAepJKH BaTbcn  n a  yKJiOHe, ecjiH  [1 ]

Pia +  P-ia >  Ga S*n <*, (1)
r a e  P i a — Z ia f i  —  CHJia conpoTH BAeH H H  KaneHHK) nepeAHHX k o - 

Jiec;

P 2a = Z 2a<p —  CHJia cuenjieHHH 3anHHX KOJiec c Aoporon;
Z u  »  Z2a —  BepTH KajIbH W e peaKUHH A o p o r n  COOTBeTCTBeH- 

h o  « a  n epeo iH iie  h 3aAH H e KOJieca; 
f i  —  K03(})(J)HUHeHT conpoTH B J ieH H « KaueHHK) KOJiec; 
q) —  K03(j>4>HUHeHT cuen jieH H H  UIHH ÖAOKHpOBaHHblX 

KOJiec c  Ä o p o r o ft ;
G a —  Bec aBTOMOÖHJin ( m r a H a ) ; 
a  —  y r o j i  n p o jio j ib H o ro  yKJiOHa A o p o r n  b epad. 

M aK ciiM aJ ib H b iü  yKJiOH Y, Ha k o to p o m  yu epaiH B aeTC H  3aTOpMO- 
JK6HHUH aBTOMOÖHJIb, H 3HaHeH'HC MHHHMajIbHOTO K03<jK|)HUHeHTa

cuenjieHHH (p, n p H  KO TO pO M  aBTOM OÖHJIb MOJKeT H aXO ÄH TbCH  Ha 

3 a u a m iO M  y K J io n e ,  on p eu eJ in iO T C H  ,H3 y p a B i ie H n n  ( 1 ) .

Ä a h  aBTOMOÖHJieii c KOJiecHbiMH (jiopMyjiaMH 4 X 2  h 6 X 4

Y  -  100 L ' V - h t o - f J*m a x  r __ r / /O»
L a  "F h g a v f — / i )

(2 )

r p t  L a —  Öa3a 3btomo6hjih;
b —  paccTOHHHe o t  3auHeft och (och öa-aauciipa) äo 

ueiiTpa TH JK ecTH  aiiTOMOöiMH; 
h g a  —  BbICOTa UeHTpa THJKeCTH aBTOMOÖHJIH.

9mln

( L a ±  hg a f i ) Y — m b f i  

m ( L a —  b) ±  hga Y
(3 )

B BbipaJKeiiHnx (2 ) h (3 ) h u a jie e  B epxH n fi 3Han cooTB eTC TB yeT  
n oÄ "beM y, a hhjk hhh —  c n y c K y .

Bbipaw eH im  (2 ) h (3 ) M o ryT öbiTb Hcnojib30BaHbi Tanm e äah 
ÄByXOCHUX 11 MHOTOOCHblX npHUenOB CO BCeMH 3aTOpMOJKeHHbIM'H 
KOJiecaMH 3aÄHeft Te jie*K H  nocjie 3aMeHbi L a, b h h ga na L „ ,  d  h 
h gn h äah nojiynpnuenoB co BceMH 3aiopM0>KeHHbiMH KOJiecaMH 
nocjie noÄCTaHOBKH 3HaneHHH L n , d, h gn h f 2 bmocto L a, b, h ga 

h f i ( L n —  Öa3a npnuena hjih n o jiy n p «u e n a ; L,'n —  paccTOHHHe 

o t  onopHbix ycTpoficTB äo 3aaHeii och hjih och ÖajiaHcnpa n o jiy - 
np nuen a; d  —  paccTOHHHe o t  ueiiTpa TnncecTH äo 3auneH och 
npnuena hjih no jiynpnu ena; h g„ —  BbicoTa ueiiTpa Tnm ecTH  np n- 
uena ihjih nojiynpnu ena; f2 —  K03(jxj)HUHeHT conpoTHBAeHHH Kaue- 
HHio onopubix KaTKOB n o A yn p H u e n a ). 

143 Bwpam eHHn (2 ) cjieuyeT, h to  MaKCHMaJibHbifl yKJiOH, na ko- 
TOpOM MOJKeT ÖbiTb yAepJKaH 33TOpMO>KeHHblH aBTOMOÖHJIb, 33BH- 
c h t  o t  pacnpeaejieiiHH seca h K03^)(J)HUHeHTa cuenjieHHH. KpoMe 
to to , 3HaneHHn yKJioHOB, onpeueJineMbie H3 ypaBHeunn (2 ),  äah 
nouieM O B  Öojibuie, neM äa h  cnycKOB. 

He3aTopMon<eHHhiH aBTOMOÖHJib öyueT o cT a n a T b cn  HenoABHJK- 
hwm  Ha yKJiOHe E = '1 0 0 f i% ,  a aBTOMOÖHJIb c  KOJiecHOü (J jopM yjio fl

6X 6 , y KOToporo 3aTopMOJKenbi Bce KOJieca, —  Ha yKJiOHe Y =  
=  100cp%. A jih  aBTonoe3ua, 3aTopMOJKeHHoro Ha noAbeMe h co- 
CTonmero 113 asTOMOÖHAH h n p n u en oB .

m e Q = Ga

100 Q l L “ f ~ b ( t — f i ) ]  +  k L af ,  
Q [ L a - h g a ( ' ? - f i ) ]  +  k L a /ü’

(4)

Gn ’
G n —  Bec n p n u en a  hjih n o jiy n p n u e n a ; 

k —  KOJiHuecTBO n pnu en oB . 
f l j i n  aB T on oe3 A a , c o c T o n iu e r o  H3 ceu eJ ib H oro  T n ra n a  c  Konec- 

hoh ( j jo p M y jio ii  4 X 2  hjih 6 X 4  h n o jiy n p H u en a ,

^max =  100 X

Q L „ [L q  f — b (y  — f i ) \ + L aL „ f i  +  d ( L a —  lc ) (y  — / ,)

QLa \La T  bga ('f / i)] ~{-LaL n ±  hgn (La— lc)  ( f —f  x)

ru e  l c —  paccTOHHHe ot och ceu eJ ib H oro  ycT p o ß cT B a  äo  3aAHeii 
och ( och Ö a jia H cn p a ) T n ra n a . 

Ü jih M H o ro oc H oro  n p nu en a

m N L n f i  +  ( L n - d U 9 - f l )  

N L n T h g a d - f O
(6 )

r ^ e  j V =  — ; 
m

n —  m hcjio KO*aec 33ÄHeH Tejie>K;KH;
m  —  q n c ^ o  3aT0piMa>K,HBaeMbix K o ^ e c  3aA H eft TeJie>KKH. 

A - ih  M iio ro o c H o ro  n o ^ y n p n u e n a  c onopH biM H  KaTKaM H

N d f i  +  U a - d )  [cp +  ^ - l ) / , ]

»'m.* =  100 — ------- ' ----------- 1------------------------- °/“ • (?)
N L n =F h g a t i - N f » +  & - ! ) / , ]

M t o ö u  M H oroocH b ifl n p u u en  h jih  n o jiy n p n u e n  yu ep jK H B a jicn  c t o - 
HHoniHbiM TopM 030M  u a  3aAaHHOM yKJiOHe, H eoöxoAH M O  on p e u e - 
jinTb  KOJinnecTBO 3aTopM ajK H B aeM t*ix  KOJiec 3aAH eft TejiencKH.

MHHHMaJIbHOe KOJlimeCTBO KOJiec, KOTOpbie ÄO.niKHbl ÖbiTb 3a- 
TopMOJKeHbi, ä j ih  M iio ro o c H o ro  n p n u en a

=  n L n ( Y ~ m f i )

mm[a (?  ~ f i )  [100 ( L n - d ) ±  Yhgn) (  ’

h a j ih  M H o ro oc H o ro  n o jiy n p n u e n a

‘gn ( f 2 - f i ) }  -  100 [ L'„fi +  d ( f 2- f S \  }n \ Y  \ L n ±  ho

(9 - f i )  [ 1 0 0 ( 4  ~ d ) ±  Yhgn\

(9 )

B T a ö jin u e  npiKBeueHbi 3H alieiiHH Emai ä -ih  H eKO Topb ix OTenecT- 
BeHHbix T paH cn opTH b ix  cpeu cTB  c H OM HHaÄbiioft H a rp y 3 K o fi npn 
qj=0 ,7  (a c ijia jib T O B o e  h öeTO H H oe u io c c e  [2 ]), /1=0,02 h f 2= 0 , l .

ConiacHO  TpeÖOBaHHHM C 3B , rpyjKeHbifl aBTOMOÖHÄb äoäjkch 
yAepiKHBaTbCH CTOHHOHHblM T0pM030M Ha Ä o p o re  C yKÄOHOM 16%, 
a cTOHHOHHbiH TopM03 THraua ä oä jk ch  yÄepjKHBaTb aBTonoe3A 
npn yKÄOHe 8 % .

TO C T  3163-54 pernaMOHTHpyeT MHHHMaÄbiibie yKÄOHbi ääh  
npnuenHoro cocTaßa: ääh  rpyjKeHbix npnuenoB h noHynpnuenoß—  
20% h ääh  npnuenoB-THJKeÄ0B030B —  12%.

H3 TaÖÄHUbi CÄeAyeT, hto reoMeTpHuecKHe napaMeTpbi TpaHc­
nopTHbix CpeÄCTB n03BOÄHIOT yÄepjKHBaTb HX Ha yKÄOHaX ÖOÄb- 
UIHX, HeM TpeÖyeTCH HOpMaTHBaMH. B CBH3H C 3THM TOpM03HOH 
MOMeHT Ha KajKÄOM 113 ÖÄOKHpOBaHHblX KOÄeC ÄOÄJKeH ÖbiTb

(1 0 )

r^ e  r K —  cTaTHMecKHH paAHyc KOAeca,
TOJIbKO B TOM C A y H a e , eC AH  eC T b  H eO Ö XO AH M O CTb B yAepH C aH H H  

T p a H c n o p T H o r o  c p e A C T B a  H a M a x cH M a A b H O M  yK A O H e .

F IoA C T aB A J iH  b y p a B H e H H e  (10) 3 n a q e H H e  B ep T H K aA b H O H  p e a K ­

UHH A o p o r n  Ha 3 a A H H e  K O A e c a , n o A y q a e M  B b ip a ^ e n n e  a a h  o n p e -
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BeaHMHiia i^max

T p a H cn op T H oe  cpeacTBO b % npH

noAbeM e cnycae

A b t o m 6 6 h a h

3 H J I-1 3 0 ..................................................................................
3 H A - 1 3 1 ..................................................................................
Ypaji-377 ..................................................................................
M A3-500 ..................................................................................

66,2
70.0
63.1 
65,4

44.6
70.0
44.0
40.7

n p H iie n b i

M A3-886 ..................................................................................
rKB-816.................................................................
TKB-817 .................................................... .............................

55,5
51,1
47,7

26,6
27,0
26,4

r io J iy n p H u e n b !

MA3-5245 ..............................................................................
O aA 3 -8 8 5 ..................................................................................
O aA 3 -7 9 4 ..................................................................................
O flA 3 -79 5 ..................................................................................
0&A3-935 .......................................................................... ^ .

52.7
58.8 
50 
44,7
22.9

37,5
29,8
24,0
27.7
20.7

A B T o n o e 3 A a

M A3-500 H M A 3 -8 8 6 ...........................................................
3HA-130 H T K B - 8 1 7 ......................................... ....
M A3-504 H M A3-5245 ........................................................
3MJI-130B1 H OnA3-885 ....................................................

31,7
35,3
27,6
23,1

30,4
29,1

A eA eH H H  T p O M 0 3 H O rO  MOMeHTa Ö A O K H pO B aH H blX  

ah  c K O A e c H o ii ( j i o p M y A o i i  4 X 2

K O A ec  aBTOMOÖH-

M  =  [ {La —  b) cos <z +  hga 
La

sin a ] . (11)

TopM03HOH MOMÖHT ÖyAeT HMeTb MaKCHMaJibHoe 3Ha'ieHHe npH

a =  arctg Aga , (12)
La—  b

hto BbiHCHaeTCH nocAe HCCJieÄOßaHHH BbipaaceHHH (11) Ha BKCTpe- 
MyM.

HafiÄeHHbift no (^opMy.ie (12) yro ji a  ä a h  npnuenOB h nojiy- 
np«uenoB mojkct ÖbiTb öoAbine 45°. B stom  caynae b BbipameHHe 
(1.1) nocAe aaMeHbi cooTBeTCTByiomHX oöo3HaneHHH b HeM Heoö- 
xoähmo  noÄCTaBHTb 3HaneHHe yrjia  a, HaftAeHHoe H3 ycAOBHH 
yaepacaHHa TpaHcnopTHoro cpeACTBa Ha yKJiOHe (2 ).

Ec.th * e  TpaecnopTHoe cpeACTBO äoajkho yAepiKHBaTbCH ctoh- 
hohhhm  T0pM030M Ha yKAOHax, He npeBbiuiaiomHX oöiune Tpeöo- 
BaHHH, TO K 3aTOpMO*6HHbIM KOJiecaM aBTOMOÖHAeil C KOAeCHblMH 
(j)OpMyjiaMH 4 X 2  H 6 X 4  ÄOAJKeH 6bITb npHAOJKeH T0pM03H0H MO- 
MeHT

M  =  [{La ±  f j l g a )  sin a —  f xb COS a ] , (13)
La

k KOJiecaM aBTOMOÖHJien c kojischbimih (JiopMyjiaMH 4 X 2  h 6 X 4  c 
npnitenaMH

M  — { [L a  (Ga  +  kGn)  ±  f\hgaGa\ sin a f x {bOa +  k ü nL ^ ) \  
La

X  cos a } (14)

n k KOJiecaM ceA eJ ib H oro  T ir a n a

M — ——  { { ( G a +  G n) L aL n T  [h g nGn {L a —  l c)  —  h.gaG aL n] X

X  / i }  sin a —  [ L „  (G nL a +  bGa)  —  d G „ ( L a —  lc )\ f 1 cos a } . (15)

^TOÖbl OnpeAejlHTb T0pM03H0H M0M6HT neHTpaJIbHOTO T0pM03a,
Heo6xoAHMO BbipajKeHHH (13 ), (14) h (15) pa3AeAHTb Ha f'o —  
nepeAaTOHHoe hhcao rAaBHOÜ nepeAann.

n p H  npaKTH 'iecKH X p a m e T a x  TopM 03.Hoö m om b ht Ha KOJiecax 
aBTOMOÖHAH m o jk h o  onpeAC AH Tb n o  (J iopM yAe (13 ), n o A a ra n  /i =  0. 
$ o p M y A y  (13) m o jk h o  TaK>Ke H cnoA b30B aTb  a j ih  onpeAeAeH H H  
Top M 0 3 H oro  MOMeHTa Ha K O Jiecax A B y xo cH b ix  npnuenO B  w  o ä h o o c -  
Hbix n o jiyn p H u en oB .

Ä ah MHoroocHbix npmienoB h nojiynpHuenoB riocjie onpeAene- 
HHH MHHHMajIbHO HeOÖXOÄHMOrO KOAHHeCTBa 33T0pMajKHBaeMbIX 
K0A6C no 4>OpMyAaM (8 ) H (9 ) TOpM03HOH MOMeHT Ha KaJKÄOM H3 
3aT0pMaJKHBaeMbix KOAec MOJKeT öbiTb HaHAeH no (JlOpMyAe (16) 
äah  npnuena h no (JiopMyAe (17) äah  noAynpnuena

M  =  { { n L n ±  f xmhgn\ sin a  — f y [nd. +  (n  —  m )  X
n L „

X  (L n —  rf)] COS a| , (16)

M  =  m G n ' K | [  n  ( L n ±  f 2hgn) T  f\hgH {n  —  m )] sin a —  

n L n

—  [ n h d  + f 1{n  —  m ) [ L n —  r f)] c o s a } . (17)

ÄAH HAAIOCTpaUHIH npHMeHeHHH (})OpMyA (13 ), (14) H (15) onpe- 
AeAHACH T0pM03H0H MOMeHT M  B kFM  UeHTpaAbHOTO T0pM03a, He- 
oöxoAHMbiö äah yAep>KaHHH aBTOMOÖHAH na yKAone 16% (9 °5 ') h 
aBT0noe3Aa Ha yKAOHe 8% (4°35 ').

P e3 yA b T a T b i pacneTO B TaKH e:

M A3-500 ................................................................... 148
M A3-500 H M A3-886 ............................................. 127
M A3-504 H MA3-5245 .........................................  113
3H A-130 ......................................................... 109
3HA-130 H TKE-817.........................................  85
3HJI-130B1 H Oä A3-885   67

E cah HeoÖxoAHMO onpeAeAHTb yKAOH, Ha KOTopoM öyAeT yAep- 
TKHBaTbCH aBTOMOÖHAb, HMeiOlAHH TOpM03HÖH MOMeHT ÖAOKHpO-
Ba»Hbix KOAec M ,  cAeAyeT peuiHTb ypaBHeHHH (13 ), (14) h (15) 
OTHOCHTeAbHO a. B stom  C A ynae  oneoHAHO, h to  yKAOH He m oikct 
öbiTb öoAbiue 3HaneHHH yKAOHOB, onpeAeAeHHbix Ha ocHOBe reo - 
MeTpHnecKHx napaMeTpoB aBTOMOÖHAH.
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YAK  629.113— 585.862:539.538

M3HOCOCTOMKOCTb QBT0 M0 6 MnbHblX HOnyOCeBblX LUOpHMpOB
B. M . TBEPCKOB

K y p r a H C H H H  M a a iH H O C T p o H T e / ib H b m  h H C TM T y T

H E Ä O C T A T O K  noAyoceBbix uiapHHpoB paBHoft yrAOBOft cko- 
POCTH THna Beflc COCTOHT B cpaBHHTeAbHO ÖbICTpOM HX Bbl- 

XOAe H3 CTpOfl H3-3a H3HOCa H nOAOMOK. H3HOC UiapHKOBblX iuap- 
HHpoß Bbi3HBaeTCH, BO-nepBux, bhcokhmh yAeAbHUMH Harpy3- 
K3MH B 30He KOHTaKTa, a BO-BTOpblX, CKOAblKeHHeM UlapH Ka 
MeiKAy KaHaBKaMH, hphboahuihm npn öoAbuinx Harpy3Kax k 
33KAHHHBaHHIO UlapHKa.

CKOAbjKeHHe mapHKOB b KaHaBKax uiapHHpoB THna Beile He 
MOJKeT öbiTb ycTpaHeHO, Tax KaK Ha 3tom ocHOBaHa HAen inap- 
Hiipa. BeAHHHiia cKOAbiKeHHH no OTHOineHHio k  BeAHHHiie Kane- 
hhh b oömeM nyTH nepeMemeiiHH mapHKa ÖyAeT 3aBHceTb ot Be-

AHHHHbl CMemeHHH U,eHTpOB TOpOB (CM. pH C yH O K ), lI3CTHMH KOTO- 
pb ix  hbahiotch K3H3BKH. C M em eH H e ueH TpoB  Top oB  on p eA eA H eT  
raKJKe y r o A  M e iK A y  KaHaBKaMH. n p n  M eHbm eM  y r A e ,  t . e. MeHb- 
meM CMemeHHH TopoB , m apH K  nepeM em aeTC H  c ö o A b in e ii B eA ii- 
HHHoft KaneHHH. M n cT o e  KaneH H e bo3mojkho, _ K o rA a  CMemeHHe 
paBHO HyAio, ho b stom C A yqae  He o öecn e iH B a eT C H  nocTO H H iian  
yrA O B aa  CK opocTb . M H H H M aAbH aa BeAHHHHa KaneHHH —  n pn  y r ­
A e M eJKAy KaHaBKaM H 90°. B stom c A y q a e  MHHHMaAbHbiMH Ö yA yT
H yCAOBHH 33KAHHHBaHHH mapHKa.

SKcnepHMeHTaMH ycTaHOBAeHO, hto paöOTa mapHHpa THna 
Beile ocAojKHHeTCH TaKjKe HeAocTaTOHHoii iKecTKocTbio bhakh ,
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26 ABTOMOÖHJlbHaH npOMblUIJieHHOCTb JSs 9, 1970 r.

h t o  3 a T p yA H ;ieT  n ep e .M em e iiiie  u ia p iiK a  d KanaB K e, n p iiB O A ir r  k  

noJioM Ke m a p H u p a  ii h b a h b t c h  npiiH H H ofl ß tw ibum x o ceß b ix  n a rp y -  
30K . Äe<J )opM a iiH fl x p a a  b h a k h  m a p H u p a  n p n  MaKCHMaAbHoft Ha- 
rp y3 K e  c o c ra ß A H e T  2— 3 m m . B s t o m  c A y n a e  uiapHKH, He ynacT- 
B y io iU H e b n e p e A a n e  K p y T H iu e ro  MOMeHTa, np« ö o a m u h x  y rJ ia x  h 

3HaHHTeJibHbix H 3H ocax  M o ry T  c b o ö o a h o  BbiKaTbiBaTbca H3 u ia p - 
HHpa.

HöAOCTaTOHHOfl JKeCTKOCTblO BHAKH, nO-BHÄHMOMy, MOJKeT 6bITb 
OÖ'bHCHeHO H TO, HTO H3HOC U iapH H pa CHJIbHO 33BHCHT OT y rA a , 
n p «  KO TopoM  o h  p a ö o T a e T . Kan n oK a3aA H  HcnblTaHHH, h 3 h o c  Ka- 
H3B0K U iapH H pa aBTOMoÖHAH 3HJI-157 n p n  y r A e  7° b  3— 4  p a3a  
M eHbiue, ueM npH  y r A e  29°. 0 6 p a 6 o T K a  pe3yAbTaTO B  HcnbiTaHHfl c

C x e M a  r e o M e T p H ie c K i ix  n a p a M e r p o B  u ia p m ip a  T H n a  

B e f t c :

a  —  cepHHHbifi m apHHp aBTOMoßHJia 3HJ1-157; 6 —  rnapm ip  
c  yBejiHaeHHbiM oTHOuiem ieM  cMemeHHH ueHTpa T op a  k  p a ­

A H ycy ; 1 —  o cb  n ep ß o ro  B a jia ; 2 —  ocb  B Toporo  Bajia

H C n 0 A b 3 0 B aH H eM  M eTO ÄO B  M aTeM aTH H eC K O Ö  CT3THCTHKH A a e T  C A e- 

A y i o m y i o  3aB H C H M 0C Tb  M e> K Ä y  h 3h o c o m  K aH aB K H  u ia p m ip a ,  y rA O M  

h  H a rp y 3 K O ft :

8 =  0 , 0 0 0 6 6 8  ■ 1 0 ~ 6 M ^ 2361 a 0 ' 0708,

r A e  6  —  h 3 h o c  b  m m /o 6 ;

M kp —  KpyTHIAHH MOMeHT B kFM\
a  —  y r o A  mapHupa b  e p ad . .

K p O M e  T o r o ,  H3HOCOCTOÜKOCTb U ia p H H p a  33BHCHT OT CM 33KH , Ha 

K O T o p o ft  o h  p a 6 o T a e T .  Tau, c T eH A O B b ie  H cn b lTaH H H  u ia p H n p o B  aß- 
t o m o ö h a h  3 H J I - 1 5 7  H a  c M a 3 K e  B H H H H T I - 2 4 2  ( c  4 %  cep H H C T O ro  

M O A H Ö A eH a ) n o K a 3 a A H  n o B b iu ie H u e  h 3 h o c o c t o ö k o c t h  b  c p e A H e M  

H a 2 0 — 3 0 %  n o  c p a B H e H H io  c  H 3 H oca M H  H a  K a p A a H H O fl c M a 3 K e .

J T p y r o f t  n y T b  n o B b iu ieH H H  h 3 h o c o c t o h k o c t h  —  H 3 M en eH H e k o h -  

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

HaB 'K3M H  BH AO K, Ä H a M e T p  paÖ O H H X U iapH K O B , Ä A H H a  ry Ö O K  BHAKH 

h  t .  n . J I j ih  yM eH b iu eH H H  H 3H O ca  u ia p H n p o B  T n n a  Beftc > K eA a - 

TeA bH O  O TK A IO H aTb  n p iIB O A  K  y n p a B A H e M U M  K O A eC aM  H e TO AbKO  B 

p a 3 A a T O H H o ö  K o p o Ö K e ,  h o  h  b  p a f io H e  K O A e c a , K a K  s t o  c A e A a n o  n a  

aB TO M O Ö H A e T A 3 - 6 6 .

P a H e e  O T M e n a A o c b  [1 ] ,  h t o  u ia p H n p u  T H n a  B e f t c  b  o T e n e c T B e i i -  

H blX  aBTO M O Ö H AH X , K a K  n p a B H A O , Ö bLCTpee H 3H aU IH BaiO TCH  H a  x o -

a o c t o m  x o A y ,  n e iK e A H  n p n  n e p e A a n e  h m h  K p y T H iu e r o  M O M eH Ta  
A B H ra T e A H , B K A io n a e M o r o  o 6 m h h o  H a H eu p o A O A J K H T eA b H o e  B peM H .

Y B e A H H eH H e  y r A a  M e iK A y  T o p a M H  B e A e T  k  y ß eA H H eH H io  cT en eH H  
n p o cK a A b 3 b iB a H H H  u ia p H K O B  b  o ß iu e M  n y T H  h x  n e p e M e m e H H H . 

O ä H3KO  n p H  3T0M  yM eH b U ia eT C H  B03M O>KHOCTb 3aK AH H H B 3H H H  

U ia p H H p a  H pe3K O TO  n o B b iu ieH H H  A a B A eH H H , npH B O Ä H U IH X  K  nO B b l- 

m e iiH O M y  H 3 H o c y  h a u  A a iK e  «  n o A O M K a M  b h a k h . I lo a T O M y  n p n  

B b iö o p e  p a 3 M e p o B  n e p m jie p H H H O ro  iu a p n x a  h  TO A iitH H b i b h a k h  

MOJKHO I ie  3 a iIH J K aT b  nO C AeAH IO K ) Ä A H  p a 3 M em eH H H  U ia p H K a  Ö OAb-

u io r o  A itaM eT p a . H eA oc iaT O H H aH  TOAuniHa nepeM biH Kii MeJKAy xa- 
IiaBKaMH n p iIB eA eT  K ÖOAbUIHM ÄßljlOpMaUHHM BHAKH, 3aKAHIIHBa- 
HHHD UiapHKOB H BbICOKHM KOHTaKTHbIM H arpy3K aM .

P e3 yA b T aT b I HOIblTaHHÖ AaiO T B03MO5KHOCTB yTBepHCAaTb, HTO 
paÖOTOCnOCOÖHOCTb UiapHHpOB paBHOH yrAOBOH CKOPOCTH THna 
B e ftc  b  aßTOMOÖHAHx T A 3 - 6 9  h  3 H J I-1 5 7  m o i k c t  ßbiTb noBbiuieHa. 
P e iu eH H e  s t o ü  3aAanH  M oaceT h ä t h  n o  C A eA y iom H M  nyTH M :

1 ) y ß e A iw e H H e  H a p y iK H o r o  A n a M e T p a  b h a o k  6 e 3  H3MeHeHHH 

p a A n y c a  h  B 3 a n M H o ro  p a c n o A o a c e H H H  T o p o B . E c a h  s t o  HeB03MOJK- 

h o  H 3 -3 a  r a 6 a p H T O B  n o ß o p o T H o r o  y c T p o f t c T B a ,  m o j k h o  yßeAH H H Tb 

y r o A  M e a r A y  T o p a M H ;

2 ) yM eH biueH H e A u aM eT p a  n ep u ^ ep u ftH b ix  uiapHKOB 6e3 H3Me- 
HeHHH B33HMHOrO paCn0A0JK6HHH TOpOB. M t o 6 h  UiapHKH He paccbl- 
naAHCb npH  ÖOAbUIHX H3HOCaX KaH3B0K, HeOÖXOÄHMO yßeAHHHTb 
ä a h h w  r y ö o K , oöecneH H B  C oA b iu n e  h x  u ep eK p u T H H .

O a h 3 k o  BbicoKHe KOHTaKTHbie H arpy3K H  b  iu a p u n p e  THna B e flc  
3aCTaBAHK)T COMHeB3TbCH B TOM, HTO 6e3 cyu ie cT B eH H oro  yßeAHHe- 
h h h  raöapH TO B  yAacTCH  co3 A aT b  u iapH H p c o  cpoKOM  cAyacÖbi 6o- 
A ee  100 TbIC. KM.

H3BecTH O  [2 , 3], h t o  uiapH H pbi THna T p a K T a  HMeiOT cp o K  cAyac- 
6bi ä o  200 Tbic. k m . T p eH H e cKOAbaieHHH A ß y x  h a o c k h x  n oB epx- 
HOCTeft, KaK 9TO HM eeT MecTO b  iu apH H pe T p a K T a , He M oaceT chh - 

T3TbCH OTpHIiaTeAbHbIM  (JiaKTOpOM, BeAyiUHM  K CHHaCeHHIO K.n.A. 
CTeHAOBbie H3HOCHble HcnblTaHHH nOKa3bIBaiOT, HTO U iapHHpbi c 
nAOCKHMH paÖOHHMH nOBepXHOCTHMH HMeiOT H3HOC HeCpaBHHMO 
MeHbUIHH, HeM U iapHHpbi THna B e flc .  H c X O A H  H3 3TOTO, CAeAyeT 
npH3HaTb yA aH H o fl H A eio  3aM eHHTb u iapuK H  b m a p iin p e  B e flc  
OBüAbHbiMH nAacTHHKaM H. T a K o ft  u iapH H p ( c  coxpaH eH H eM  n p ea i- 
HHX raÖ apH TO B ) C03AaH aHTAHflCKOft <})HpMOÖ rappH H TTO H . O ß aA b- 
Hbie nAaCTHHKH HCKAIOHaiOT 3aKAHHHBa-HHe, a  ÖOAbUIlie KOHTaKT­
Hbie n a o m a A H  yM eH bu iaiO T AaBAeH H e, TeM caM biM  yBeAHHHBan H3- 
HOCOCTOHKOCTb. SKCnAyaTaU H O H H ble HcnblTaHHH 3T0T0 U iapH H pa, no 
COOÖmeHHHM, ÄBAH x o p o u in e  pe3yA bTaTb I.

HcnblTaH H H  U iapH H pa c  nAOCKHMH paÖOHHMH 3AeM eHT3M H nOKa- 
33AH, HTO n p n  ÄAHTeAbHOfi paÖOTe U iapH H pa H nOCTOHHHOfl H arpy3 - 
Ke, t . e. n pn  ycAOBHHx, He H M eiom u x M ecTa  Ha aBTOMOÖHAe, n po- 
h c x o a h t  cxßaTb iB aH H e paöoH H X  noBepxHOCTeft. O cTaH O B Ka cTeHAa 
a a h  oxAaacAeH H H  U iapH H pa, a 3aTeM  HOBbie n ycK H  h  ocTaHOBKH 
no3BOAHAH p a ö o T a T b  6e3 3aAH poB  paöoH H X  n o B e p x iio c T e ft  npn 
M aKCHM aAbiibix n a rp y 3 K a x .

AH aAH 3H pyH  peaiH M  H a rp y3 0 K  n o A y o c e ß b ix  u iapH n p oB  b  p a ö o -  
HHX yCAOBHHX, HCTpyAHO 33M eTHTb, HTO HaHÖOAee TH aceA u fl peacHM 
(M aKCHM aAbHbie y rA b i n o ß o p o T a  K O A ec) öbrn aeT  KpaTKOBpeM eHHbiM. 
B o A b iu y io  nacTb  nyTH  aBTOMOÖHAb co ß e p u ia e T  n p u  He3HaHHTeAb- 
iib ix  y r a a x  n o ß o p o T a , KOTAa k o a h h c c t b o  Ten A a , o ö p a 3 y e M o ro  npH 
TpeHHH SAeMeHTOB U iapH H pa, HeßeAHKO h  y c n e ß a e T  pacceiiBaTbCH , 
n e  npuBOAH k  n e p e r p e ß y  A e T a A e fl h cßapH BaH H io h x  noBepxHOCTefl. 
flA H TeA bH aH  p a ö o T a  U iapH H pa T p a K T a  n p n  M axcH M aAbH bix  H arpy3 - 
K ax  HeBO3M0acHa [2 ], C p o K  cA ya cöb i u iapH H poB  c  nAOCKHMH p a 6 o - 
HHMH 3AeM eHT3M H B 3H3HHTeAbHOH CTeneHH OnpeAeAHCTCH HX KOH- 
CTpyKTHBHblMH OCOÖeHHOCTHMH.

CKAOHHOCTb K 3aKAHHHB3HHIO UiapHHpOB THna B e f lc  3aBHCHT OT 
y rA a  M eacA y nepeceKaroiUHM HCH TopaM H  h  on p eAeAn eT C H  OTHOiue- 
HiieM CM emeiiHH ueH Tpa  T o p a  k e r o  p a A H yc y . Ä a h  c e p a ftH o ro  rnap- 
HHpa THna B e ftc  3 b t o m o 6 h a h  3 H J 1 -1 5 7  ( c m . pu cyH O K ) s t o  o t h o - 

uieHHe paB H o 0,425 ( a ) .  YBeAH H eH H e OTHOiueHHH BeAHHHHbi cM e- 
meHHH k  p a A H y c y  T o p a  ä o  0,72 ( 6 ) ,  KaK  H 0Ka3aAH  HcnwTaHHH, 
npaKTHHecKH HCKAionaeT 3aKAHHiiBaHHe uiapHKOB, npeA O TB pam aH  
T&M caMbiM nOAOMKH U iapHIipOB.

J IM T E P A ry P A

1. T ß e p c K O B  B. M. «A B T O M O Ö H A b H a n  n p o M b im n e H -  
H O C T b », 1 9 6 6 ,  JNTe 1 1 .

2. « In g e n i e u r s  d e  l ’A u t o m o b i l e » ,  1964, v. 37, N s  2, CTp. 
7 7 — 8 6 .

3. « In g e n i e u r s  d e  l ’A u to m o b i l e » ,  1964, v . 38, N s  4 , CTp. 
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P a a p a ö o TK a  m BHenpeHHe TexHonorkinecKHx npoi^eccoB 
6 n e c T f l i n e r o  H M K C f i u p o B C i H M s

E. B. KYH H K

H H H T a B T O n p o M

B A B T O M O B H Ä b H O H  npoM bimneHHOCTH iunpoK O  npHMeHHiOT- 
CH TpeXCJlOHHbie 3aiU H TH 0-AeK0paTH BH bie nOKpblTHH MeÄblO, 

HHKeJieM H XpOMOM. OA'HaKO CTOHMOCTb T3KHX nOKpblTHH CpaBHH- 
reJibHo B b icoxa  ( ä o  5  p y 6 . 3a 1 m 2 n oK p b iB aeM oft n oB epxH O C TH ), 
70— 8 0 %  o f im e ü  TpyÄoeM KO CTH  oß p aß oT K H  A eT a A eü  n o  s t o h  T ex - 
HOAOTHH COCTaBAHIOT UIAH(|)OBaHHe OCHOBHOrO M eT aA A a  n n oA H po- 
B a «H e  M eÄ 'H oro  n H M K ejieBoro  c jio eB .

HeOÖXOÄHMOCTb nOAHpOB3HHH epO M em yTO M H blX  c a o c b  3 aTpyÄ H n - 
eT co3 Ä a H n e  aBTO M aTnnecKH x a h h h h , orpaH H H H BaeT noB b iu ieiiH e 
npOH3BOÄHTejIbHOCTH T p y A a  H BHeApeHHe HOBOH TeXHHKW.

H H H T a B T o n p o M O M  p a 3 p a ß o T a H a  n b  1965 r. BH eApeH a HOBaa 
rexH O Ä O rn fl noAyneH H H  ß jie cT H m n x  H H KejieBbix ocaAK O B H en ocp eA - 
CTBeHHo b  ra jib B a H m e c K H x  BaH H ax, h t o  CHHHiaeT T p yA oeM K oeT b  
H3roTOBJieHHH h s a c a h h , y A y m u a e T  ycAOBHH T p y A a  p a ß o w x  n a ö - 
A a eT  B03M0JKHHM n poB eA eH H e H en p ep b iB H oro  n p o p e c e a  M eA iie - 
Hne —  HHKennpOBaHHe —  xp oM n p o B a H n e  b  o a h o m  aB TO M aie .

Ä a h  noAymeHHH fiAecTHiunx ocaAK O B  b 3ACKipoAHTbi HHKeAHpo- 
B3HHH BBOÄHT CneUHaAbHbie ÄOßaBKH OpraHHHeCKHX COeAHHeHHft 
pa3HbIX KA30C0B (il],

O p raH H n ecK H e ÄOßaBKH n o  SMUHpHnecKofi KAaocH(})HKauHH C o fie -  
CTpa, y c n o B H O  p a 3 A e A H e M b ie  « a  A ß a  KAacca J2], b b o a h tc h  b 3 A e x -  

TpOAHT OÄHOBpeMeH'HO.
ÄoßaBK H  I I  KAaoca, npHMeHneMbie ä ah  oßpa30BaHHH 3epxanb- 

Horo ßAecxa  Ha noKpbiTnn, npn OTcyTCTBHif A o ß a B o x  I KAacca 
npHBOÄBT K 06pa30BaHHIO XpynKHX BblCOKOHanpBJKeHHblX O'CaA- 
KOB.

Ä o ß a B K H  I K A a oca  yßeAHHHBaiOT ßuecK , Bbi3biBaeM biii A o ß a a x a -  
mh I I  K A a c c a , npennTCTByiO T p o e r y  BH yTpeH H nx n an pn A ceH n fl, oß - 
p a 3 y iom H xcH  b o c a A K a x  n o A  B 03AeficTB neM  AoßaBO K II K A a cca , a 
TaKJKe CHHJKaioT B p eA H oe ß 03Ä eftcTB H e fiA ecK 0 0 ß p a3 0 B aT eA eH  na 
M exaH n n ecK n e cB oftcT B a  noKpbm n'ft.

K p oM e 6AecKoo6pa3yK)iuHX AoßaBOK, b BaHHbi Ö A ecram ero  h h - 
KeAnpoBaHHH b b o ä h t  opraHHnecKne BbipaBHHBaioiuHe ÄoßaBKH, k o - 
Topbie ycKopsnoT crAaJKHBaHHe MHKpoiHepoBHOCTeft noBepxHocrn 
noKpbiBaeM oro MeTaAAa.

B  n p o u e c c e  3AeKTpO AH 3a Bb ipaBH H Baiom H e ÄoßaBK H  aA cop Ö H p y- 
io tc h  npeH M ym ecTBeH H O  Ha M H K poB biCTynax o ch o b h o i-o  M eTaAAa, 
n osT O M y S A eK T p ooca iK A eH H e  HHKeAH Ha h h x  3 aT pyA H eH 0  n o  cpaB - 
HeHHio c  M HKpoBnaAHHaM H {3 ].  B  p e3 yA b T a T e  s to i- o  peu b e ij) caMO- 
BbipaBH H BaeTcn, ocaA O K  noA ynaeTC H  Ö A oee ta h a k h m  n o  cpaB H e- 
HHIO C HCXOAHOH nO BepXH O CTbtO .

A h 3 A H 3  BbipaBHHBaiOIUHX A oßaBO K  nO Ka3aA, HTO ßOAbIHaH HX 
nacTb  MOJKeT fibiTb OTHeceHa x o  II KA accy ßAecK0oßpa30BaTeAefi

W -
Ä a h  npeAynpeHiAeHHH nHTTHHrooßpa30BaHHH b BaHHy HnxeAH- 

pOBaHHH BBOÄHT CneUHaAbHbie CMaHHBaiOIUHe Ä0Ö3BKH, KOTOpbie 
yMeHbiuaioT noB epx«ocTH oe HaTnxeHHe Ha rpaHHue MeTaAA-3Aex-
TpOAHT.

H a  ropbKOBCKOM aBT033B0Äe H AßT03aBOÄe HM. JleHHHCKOrO 
KOMCOMOAa SKcnnyam pyeTCH SAeKTpoAHT, coA epxa iu H H  b Kane- 
CTBe 6AecK0o6pa30BaTeAH 2,6-2,7-Hai}>TaABHAHcyAbcj)0KHCA0Ty b 

BHAe HaTpHeBOH COAH. SACKTpOAHT ÄOCTaTOHHO yCTOHHHB B pafio- 
Te h AerKO KoppeKTHpyeTCH, h o  noAynaeMbie noKpuTHH b HeM HMe- 
IOT 3HaHHT6AbHbie BHyTpeHHHe HanpHJKeHHH H He OÖAaAaiOT 3ep- 
KaAbHblM ÖABCKOM, BCAeACTBHe HeTO HHKeAeBbie 0C3ÄKH npiHXOÄHT- 
CH ÄOnOAHHTeAb'HO nOAHpOBaTb.

H e K O T O p b ie  3 aB O Ä b I aB TO M O Ö H AbH O H  npO M blU IAeH H O C TH  OCBOHAH 

TeXH O AO TH IO  Ö A eC T H U jerO  H H K eAH pO B 3H H H  B 3 A eK T p O A H T e  C B b ipaB - 

H H B a io iu H M H  A o ö a B K a M H  —  K yM a p H H O M  ih  n a p a T O A y o A c y A b i j ia M H -  

ÄO M , K O TO pb lH  A a e T  B 0 3 M 0 Ä H 0 C T b  n O A y n a T b  T B e p A b ie ,  3 e p K a A b H b ie ,  

O THOCHTeAbHO n A a cT H H H b ie  nO K pb lTH H  c  B b ip o B H e u H o u  n o ß e p x -

H O CTbio. O a h 3 k o  s t o t  S A e K T p o A H T  H ecT a Ö H A eH  b p a ö o T e :  b n p o u e c ­

c e  o ca iK Ä 6 H H H  hhk§,ah 6 A e c K o o 6 p a 3 0 B a T e A H  p a 3 A a ra iO T C H  c  o ß p a -  

30 B 3 H H eM  CO eAH H eH H H , p e3 K O  CHHJKaiO IUHX B b ip a B H H B a io iu y io  c n o -  

COÖHOCTb 3 A eK T p 0 A (H T a  H ÖA6CK O CaAKO B .

B  UeAHX AaAbH eftÜ IerO  COBepUieHCTBOBaHHH SAeKTpOAHTOB ÖAe- 
CTH m ero HHKennpoBaHHH H H H T a B T o n p o M O M  ßbiAH npoB eAeH bi 
CpaBHHTeAbHbie HCCAeUOBailHH p33AHHHbIX SAeKTpOAHTOB C BbipaB- 
HHBaHDIUHMH ÄOÖaBKaMH H UOAyHeHHblX H3 HHX OCaAKOB.

B  K anecTB e o c h o b h o h  6 A e c K o o 6 p a 3 y io m e H  h  Bb ipaBH H Baioiuefl 
ÄOÖaBKH HCnbtTblBaACH il,4-6yTH H ÄH O A, a ÄOÖaBKH, yBeAHHHBaiO- 
m e fl nnacTHHHOCTb, —  ca xap H H , xAOpaM HH B  h  n ap aT O A y oA cy A b - 

(jiaMHA.
H a H A y m u n e  p e3 yA b T aT b i n o  Ö A ecK y h  nAacTHHHOCTH nOKpblTHH 

n oA yn eH b i b S AeK TpoAH Te c  AoßaBKOH ca x ap H H a .
Ä a A b H e ftu iH e  HCCAeAOBaHHH n o  n o u S o p y  KO H ueurpauH H  cocT a B - 

a h k u u h x  A oöaB O K  h h x  AeHCTBHio Ha CBOHCTBa n o A yn a e M b ix  no- 
KpbiTHH npoBOAHAH b uiHpoKOM A H ana30H e T eM n ep a T yp  h nAOT- 
HOCTeft TOKa.

Ä A H  CpaBHHTeAbHOH OUeHKH AeÜCTBHH AOÖaBOK Ha 3AeKTpO AH l 
onpeueAHAiH  Bb ipaB H H B aiom yio  onocoÖHOCTb sA eK T p oA H T a , cT a - 
ÖHAbHOCTb H AOACOBeHHOCTb eTO paÖOTbl.

Ä a h  H3yqeHHH AeftcTBHH o p ra H H H e c K H X  A o ß a B O K  H a  K a n ecT B O  

HHKeneBbix ocaAK O B on p eu eA H A H  cu en u eH H e h nnacTHHHOCTb no- 
KpblTHH, MHKpOTBepAOCTb, UOpHCTOCTb H ßAeCK.

nAacTHHHOCTb nOKpblTHH onpeu eA H A H  Ha n p e o c e  3piH K ceH a M e- 

TOAOM BblAaBAHBaHHH uyaHCOHOM.
M HKpOTBepAOCTb H3MöpHAH Ha U pH ßO pe F IM T -3  MeTOAOM BAaB- 

AHBaHHH aAM33HOH UHpaMHÄbl.
B b ipaB H H B a iom yK ) cnoeoßH O CTb SAeK TpoAH Ta onpeu eA H A H  Ha m h - 

KpOUIAHljiaX, H3TOTOBAeHHbIX IH3 M3TpHU ÄOAFOHrpaiOIUHX nAaCTH- 
HOK. BeAHHHHy BbipaBHHBaiOIUeH CnOCOßHOCTH paCCHHTblBaAH no 
cjiopM yAe

h \—  tu
b c =  o,

K

rA e  A i —  rAyß,H ,Ha K a H a B K H  a o  u o r p h t h h ;
A2 —  rA yß n H a  KaHaBKH n o cA e  noKpbiTHH.

ToA U IH H y CAOH HHKeAH OnpeACAHAH oßbeM HO-CTpyftiHblM  MeTO­

AOM.
npn p a cn eT e  to a u ih h m  inoKpbiiiHH npHMeHHACH noAyqeH H biH  Ha 

0CH0B3HHH npOBeACHHOH paßO Tbl K034>4>HHHeHT 1,6.
B  p e3 yA b T a T e  HCCAeAOBaHHH ßbiA noAoßpa.H  onTH M aAbH bifl c o -  

CTaB 3A eK TpoA H Ta c  ßyTHHAHOAOM h caxapw H O M , ycTaH O BAeH  p e - 
>KHM 3AGKTp00Ca>KÄeHHH HHKeAH H yCAOBHH paßO Tbl 3A eK T p 0 A'HT3.

SAeKTpO AH T c  ßyTHHAHOAOM npeBOCXOÄHT HO CBOHM TeXHOAOTH- 
necKHM CBOHCTBaM SAeKTpoAH T c  KyM apHHOM  «  n a p a T O A y oA cy A b - 
(JiaMHAOM, CTaßHAeH B paßOTC H HaXOÄHTCH Ha ypO BH e SAeKTpOAH- 
t o b  ß A ecT H iu ero  HHKeAHpoßaHHH (j)HpM B n a c ß e p r  h 3 ( } )k o - IO ä h -
A3HT.

ripOH3BOÄCTBeH.Hbie HCnblTaHHH HOBOTO 3AeKTpOAHT3 npOBOÄH- 
AHCb B CTaUHOHapiHOH BaHHe, B KOTOpOH ßblAO OTHHKeAHpOBaHO
2800 m2 noBepxHOCTH1 A e T a A e fl, a  3aTeM  b aBTOMaTHuecKOH y c T a -
HOBKe ÄAH HaHeceHHH TpeXCAOHHOTO nOKpblTHH M eAb-HHKeAb-XpOM .

B  n p o u e c c e  npoH3BOACTBeHHO.ro onpoß oß aH H H  BbiHBHAacb n e o ß -  
XOAHMOCTb ÄOnOAHHTeAbHOrO BBeAeHHH B 3 A eK T p0 AKT aHTHnHTTHH- 
rOBOH AOßaBKH H ÄOßaBKH, CTaßHAH3HpyiOm eH KOiHUeHTpaUHIO 
ß A ecK 0 oß p a 3 0 B a T eA e ft  bo  BpeMH p a ß oT b i BaHHbi.

B  KaueCTBe aHTHnHTTHHrOBOÜ ÄOßaBKH BblßpaHO nOBepXHOCTHO 
aKTHBHoe BeiuecTBO « ü p o r p e c c » ,  a CTaßH AH 3aTopa  ß A e cK o oß p a a o - 

BaTeAeft —  (JiopMaAHH.
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28 ABTOMOÖHJIbHan npOMblLUJieHHOCTb 9, 1970 r.

S jie K T p o ji i iT  c  ö yT iiH A iio .noM  ii ca x ap m iO M  A a e T  B03M OJKnocib 
n o A y ia T b  3 ep K a A b iib ie  HHKe.neBbie noKpbiTHH c  Bb icoK oft TBCp- 
AOCTblO, MeAKOKpHCTaAAHHeCKOH CTpyKTypO H  H 3AaCTHHHOCTbIO He- 
nocpeACTBeH H O  b  b b h h b  h  npoBOAHTb n o c A e A y io iu e e  x p oM H p oß a - 
HHe A eT a J ieö  6 e3  A on o n u H T en b H o ro  n on np oB aH H a.

C p eA H H fl BeJIHHHHa MHKpOTBepAOCTH OCaAKa HHKeAH H3 AaHHO-
r o  a .aeKTpoAH Ta co cTaB A H eT  588  Kr/ m m 2.

3 tO T  3A6KTpOAHT O Ö A aAaeT  XOpOIUHMH BbipaBHHBaiOmHMH CBOH- 
CTB3MH (n p O p eH T  BbipaBHHBaHHH —  6 0 ) .  0 6 p a 3 U b I, nOKpblTbie HH- 
K ejieM  Ha TO Am H H y 2 0  m k m , noAyna ioTC H  npaK TunecK H  öecn op H - 
cTbiMH. C o c T a B  s A e K T p o n m a  c A e A y io m H ii:

CepHOKHCJIHft HHKejIb B 2j J I .................................  300
XjlOpHCTblfl HHKeJlb B l / A .........................................  €0
BopHaB KHCJIOTB B t / A .............................................  40
l,4-6yTHIUHOJ! B M A l A .............................................  0 ,5
CaxapHH KpHCTaaaHHecKHfi o i / . t .......................... 1
<t>OpMaJIHH B M A / A  0 ,02 — 0,05
AHTHnHTTHHroBaH ÄoOaBKa .n p o r p e c c *  b m a /a . . 0,01

l,4-6yTK:HAHOA npHM enaeTCH b  BHAe 3 5 % -H o ro  BOAHOro p a cT B op a
K opH 'in eB O ro  U BeTa. yB en n n eH H e  e r o  coAepjKaH 'H H  b SAeK TpoAH Te 
ö o A e e  1 ma/a 3 «aH H TenbH O  y x y A in a e r  M exaHHHecKHe CBOHCTBa n o ­
KpbiTHH. flBAHHCb npOM em yTOHHblM  npOAyKTOM  npOH3BOACTBa n o- 
AHBHHHA- H M eTHAnHpOAHÄOHa, l,4 -6yTH H ÄH O A CHAbHO 33rpH3HeH 
opraH H necKH M H  npHM ecHM H. n o s T O M y  n e p e A  BBeAeHneM  b HHKeAe- 
B y io  BaH H y o h  Tm aheAbH O  cwHm aeTCH o t  n p H M eceä  CAeAyiom H M  
o 6 p a 3 0 M : b 3M aA H p 0 B a »H 0 H  n o c y n e  öyTHHAHOA 3acbinaeTCH  aKTH- 
BHpoBaHHbiM y rA e M  (1  e/0 i), n oÄ orp eB aeT C H  a o  70 ° b T e ie H H e  2 —  
3 H H OT())HAbTpOBbIBaeTCH *iepe3  TOACTblH CAOfl THrpOCKOnHHeCKOH 
BaTbi.

P e J K H ' M  h y c A O B H H  3 j i e K T p  o  o c a  » u  e  H H 9

T eM n ep a T yp a  aaeKTpoJWTa b " C ...................................... 55-60
njiOTHOCTb TOKa B a/ÖM2 .............................................................. 3—8
K H c jio raocT b  (p H )  saeK TpoA H Ta..............................................4 , 5 - 4 ,8

A n O Ä b l M apKH H - l  A O A Ä H b l ÖbiTb 3aKAK)4eH bI B HeXAbl H3 TK3- 
HH «X A O p H H ».

SAeK TpO A H T ÄOAJKeH nepeM eiUHBaTbCH CJKaTblM B03AyX0M , 06b -  
CM KOTOpOTO Ha Ka>KÄbie 10 CM AAHHbl K3T0ÄH 0H  UlTaHTH COCTaB- 
AHeT 10— 20 ÖM3jMUH.

T p yÖ K H  6 a p 6 a T e p o B  3aKpenAH ioTCH  n o A  K 3 t o a o m .
Ä A H  p a B H O M ep n oro  p acn peA eA eH H H  B 0 3 A yx a  OTBepcTHH b TpyÖ - 

K a x , H M eiom H e AH aM eTp  4 m m , ä o a jk h u  öb iTb n p oc B ep A eH U  n oA  
yrAO M  4 5 ° k ropH 30H TaAH .

M t o ö m  o caA K H  HHKeAH n oAynaAH C b x o p o m e r o  K anecTB a, H eoß- 
xoA H M a H enpepb iB H an  (JwAbTpauHH aneK TpoA H Ta  ä a h  yAaAeHHH 
H3 H ero  rpH 3H , HblAH H aHOAHblX HaCTHHOK.

PeK O M eH A yeM aH  CKOpOCTb (JlHAbTpOBaHHH —  OAHH OÖbeM 3AeK- 
TpOAHTa B n ac .

M e A b , CBHHeu, u h h k  h * e A e 3 0  —  H a n ö o A e e  BpeAH bie npH M ecn  b 
HHKeAOBOM SAeKTpOAHTe. O A H 3 K 0  OHH AeTKO yA3AHIOTCH H3ÖHpa- 
TeAbH UM  3AeKTp0AH 30M  npH npOnyCKaHHH TOKa HH3KOH nAOTHO­
CTH (0 ,1 — 0,2 a/ÖM2) h Ha-npHJKeHHH 1 a.

Ä A H  CeAeKTHBHOH OHHCTKH 3AeK Tp0AH T3 HeOÖXOÄHMa O TAeAb- 
HaH B3H.Ha C HHÄ'H'BHAyaAbHblM HCTOIHHKOM TOKa H TOljlpHpOBaH- 
HblMH K 3T0A aM H  H3 MaAOyTAepOAHCTOH CT3AH. H a  n p O p a60TK y ÄO- 
CTaTOHHO n o A a ß a T b  V3 o ö t e M a  SAO K TpoAH ra b nac .

n p H  OTCyTCTBHH TaKOH yCT3HOBKH O 'IH IIiaiOT SAeKTpOAHT nepHO- 
AHnecKH b  H ep a ß o n e e  BpeMH.

n P H s to m  h 3 ä o  CAeAHTb 3a pemiHMOM TOKa, HTo6bi b C Aynae 
npeKpam eH H H  e r o  n oA anH  BbiAeAHBiuHecH BpeAH bie n pH M ecn  n e  ne- 
peu iAH  b pacTB O p. r io c A e  n p op a ö o T K H  k o a h ic c t b o  npH M eceß  n e  
ä o a ik h o  n p eB b im aT b  b z ! a : M eA ii —  0 ,0 1 ; UHHKa —  0 ,01 ; x e j i e -  
3a —  0 ,05 ; CBHHixa —  0,01.

I l p H r o T O B J i e H H e  3 A e K T p o j i H T a .  BaHHy Ha 2/a °6t>- 
eM a H anoAH H ioT b oäO h  h  H arpeB a iO T  ä o  60°. 3 a T eM  b H eft pacTBO- 
pHIOT T p e6 yeM O e KOAHHeCTBO OCHOBHblX KOMHOHeHTOB SAeKTpOAH- 
Ta b C A eA y iom eM  n op n A K e : C H anana ö o p H y io  KHCAOTy, 3aTeM  cep - 
HOKHCAWH H XAOpHCTblH HHKeAb. PaCTBO p Ä0AH B3I0T ÄO paÖOHe- 
ro  oß-beM a, a o b o ä h t  BeAHHHHy p H  ä o  2,0— 2,5, 3aTeM  S A eK T p oxn - 
M HieCKH OHHUiaiOT SAOKTpOAHT B TeneHHe 24 H npH C A eA y iom eM  
pe>KHMe 3AeKTpoA iii3a : nAOTHOCTb TOKa 0,1— 0,2 a )d M 2, nanpH JKe- 
H iie  1 e , n epeM eniH B aH H e —  B 0 3 A yu in oe .

noAorpeTbift a o  60° pacTBOp nepeKa'iHBaiOT b 3anacHyio eM- 
KOCTb. B 3AeKTpOAHT AOÖaBAHIOT CBeJKeOCaKAeHHblH KapßoHaT 
HHKeAH ÄAH ÄOBeAeHHH pH  ÄO 5,2 H XHMHHeCKH OHHIIiaiOT 3A6KT- 
POAHT OT OpraHHHeCKHX npHMeceft OKWCAeHHeM HX MapraHIIOBOKHC- 
ahm KaAHeM (0,25 bJa)  h aÄCopßuHeii aKTHBHpoßaHHbiM yrAeM 
(3 z / a ) .  nocAe AoßaBAeHHH nepMaHraHaTa, pacTBopeHHOro b ne- 
ßoAbiiioM KOAHnecTBe ropHHeft BOAbi, pacTBop nepeMeiHHBaioT B 
TeneHHe 30 m u h .  3aTeM b BaHHy AoßaBAHiOT aKTHBHpoBaHHbift 
yroAb «B a y »  h nepeMeiHHBaioT pacTBop b TeneHHe 2 h. J(aB pa- 
CTBOpy OTCTOHTbCH B TeneHH’e 4— 12 H, ero OT(})HAbTpOBbIBaiOT b 
HHCTyio paßonyio BaHHy, He B3MyHHBan co AHa uiAaM. B onnmeH- 
Hblfl H OT(j)HAbTpOBaHHblfi SAeKTpOAHT BBOÄHT 6AeCK006pa3yi0UIHe 
h BupaBHHBaiomHe AoßaBKH b KOAHnecTBe, yKa3aHHOM b peuen- 
Type. 

CaxapHH nepeA AoöaBAeHHeM b BaHHy pacTBopHMT b BOAe npn 
TeMneparype 50— 60°. OopMaAHH, KaK h aHTHnHTTHHroßyio ao- 
ßaBKy «Flporpecc», bboaht HenocpeACTBeHHO b SAeKTpoAMT. Mto- 
6bi ne BHecTH MexaHHHecKHX 3arpH3HeHHH b paßonyio BaHHy hh- 
KeAHpOBaHHH, BCe ÄOßaBKH BBOAHT B 3AeKTpOAHT Hepe3 BaHHy 
CeAeKTHBHOH OHHCTKH. 

n p H  toauihhc noAyHaeMoro HHKeAeBoro noKpbiTHH 15— 18 mkm 
pacxoA AoöaBOK cocTaBAneT: öyTHHAHOAa 8— 10 ma/m2, caxapHHa 
2— 3 a/M2.

OnpoßOBaHiHe paÖOTbi SAeKTpOAHTa B npOH3BOACTBeHHbIX yCAO- 
bhhx noKa3aAO x o p o u iH e  pe3yAbTaTbi.

3a BpeMH SKCnAyaTaUHH SAeKTpOAHT C ÖyTHHÄHOAOM paßOTaA 
CTaÖHAbHO, 3epKaAbHbie ocaAKH HHKeAH ,He TpeßOBaAH AOnOAHH- 
TeAbHOrO nOAHpOBaHHH.

HcnblTaHHH SACKTpOAHTa npOBOÄHAHCb Ha AeTaAHX, H3TOTOB- 
AOHHblX H3 CT3AH, A3TyHH H UHHKOBOrO CnAaBa. HHKeAeBble ocaA­
KH HMeAH xopomee cuenAeHHe c MeAHbiM noACAoeM. npn Hcnura- 
HHH ,Ha H3Th6 HIHKeAb He paCTpeCKHB3ACH H He OTCAaHB3ACH.

K o p p e K T H p o B a H H e  3 A e x i p o A H T a .  HHKeAeBue co- 
ah  h ßopHaa KHCAOTa AoßaBAHioTCH no pe3yAbTaTaM aHaAH3a, ko- 
TOpblH npOBOÄHTCH 2 pa3a B HeAeAIO H3BeCTHbIMH MeTOAaMH. 

KHCAOTHOCTb (p H ) pacTBopa npoBepneTCH emeAfleBHO oahh pa3 
b CMeHy.

C a x a p H H  AoßaBAfleTCH  o a h h  pa3  b hC A eA io  H3 p a c n e T a  0,03 a 
Ha 1 a -H .  E aceAH eB H o bboähtch öyTHHAHOA ( h3 p a cn eT a  0,08 ma 
Ha 1 a-u) ,  cpopMaAHH ( b KOAHnecTBe 0,01 M A j A ) ,  AoßaBKa «n p o ­
rpecc» —  no M ep e Hcwe3HOBeHHH neHbi (50— (100 m a  Ha BaH H y). 
ripH nOHBAeHHH H a A eTaAH X  IU AaM a B 3AeKTpOAHT bboähtch (J)TO- 
pHCTblH H3TpHH (0,5 Z/a) .

H e n o n a A K H  b p a ö o T e  S A e K T p o A H T a  h c n o c o -  
6 bi h x  y c T p a H e H H H .  Ha noßepxHOCTH AeTaAeö nocAe xpo- 
MHpOB3HHH MOTyT mOHBHTbCH MeAKHe Hy3bIpH, KOTOpue B03HHK3- 
IOT 3a CHeT 3arpH3HeHHH ÖyTHHAHOAa H 3A6KTpOAHTa npOAyKT3MH 
noAypacnaAa 6AecKOo6pa30BaTeAeö, npoHCxoAamero b pe3yAb- 
TaTe HeKanecTBenHOH 3apHAKH <j>HAbTpa aKTHBHpoßaHHbiM yraeM. 
ÄAH yAaAeHHH IH3 3AeKTpOAHT3 3arpH3HeHHH H ycTpaHeHHH 3T0r0 
AeijieKTa IieoßXOÄHMO nOCTOHHHO 4>HAbTpOBaTb 3AeKTpOAHT qepe3 
aKTHBHpOBaHHblH yrOAb. npOHHe AeijieKTbl He OTAHMaAHCb OT He- 
noAaAOK, « a 6AK)AaeMbix b SAeKTpoAHTax ÖAecTHiuero HHKeAHpOBa- 
HHH yCTpaHHAHCb oßuienpHHHTbiMH onocoßaMH.

TaKHM OÖpa30M, MO}KHO CKa3aTb, HTO SAeKTpOAHT c ÖyTHHAHO- 
AOM H eaxapHHOM TeXHOAOrHHHee 3AeKTpOAHTa C KyMapHHOM, CTa- 
ÖHAeH b paßoTe h paBHOiieHeH AyniHHM 3apy6eiKHbiM SAeKTpoAH- 
TaM ÖAeCTHUierO HHKeAHpOBaHHH.
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O L i e H K d  r e o M e T p H n e c K O M  t o m h o c t m  3 a r O T O B O K  

Anq OÖ-beMHOM LUTClMnOBKM

( e  n o p n d K C  o ö c y x d e H u n )

KaHfl. T e x H . HayK B. T. CMHMUblH

npOC/iaBCHM M  TeXHO/lOrHMCCKMM H H C TH TYT

B OJIbLUyiO q a c T b  3a r0 T 0 B 0 K  ujih o ß te M H o ft  u iTaM noBKH  n o- 
jiya a iO T  pe3aH H eM  K p y r j io r o  co p T O B oro  n p o n a T a  b  u iT a M n ax  h 

Ha npecc-HO>KHHU.ax. l l j i a c T m e c K o e  ueijiopM H poB aH H e p a 3 p e 3 a e - 
M o ro  n p o n a T a  h 0 T p e3aeM 0H  3aroTOBKH b  n p o u e c c e  pe3KH npHBO- 
ÄHT K HCKa>KCHH10 HCXOÄHOH reOMeTpHICCKOH ( j j ° P MbI ÖOKOBOH IIO- 
BepXHOCTH H HenJlOCKOCTHOCTH 06pa3yKUUHXCH TOipmOB.

H c K a ;K e iin a  re oM e T p H 'ie c K o ft  tjjopM bi 3aroTOBOK npH  pe3K e 
b U iT aM n ax  u Ha npecc-H O JKH H uax H cc jieaoB a jiH C b  m h oth m h  
{1 — 3], O ÄH aK O  b 6o jibu iiiH C TB e H3 npH BeneH H bix p a ö o T  O TcyT- 
CTByeT eu H H aa  TepM HHOJiorHa h c k 3 ik g h h h  h iieT  GAHHOo6pa3Ha 
b h x  öyK B eH H bix  o6o3H aueH H H X. 3 t o  3 a T p y Ä iia e T  conocTaB J ieH u e 
pe3 yjib T aT O B  H M e io m u x ca  HCCJieAOBaHHH.

r io n b iT K a  c o 3 Ä a T b  M eTOÄHKy, n o3B O J ia iom yio  ou e iiH T b  k b k  Ka- 
HGCTBeHHyiO K apTH H y HCKajKGHHH TGOMCTpHUGCKOH (jlOpMbl OTp63a6- 
MblX 3 a r0 T0B 0 K , TaK  H KOJIHHGCTBGHHyiO BejIHHHHy HX, CÄGJiaHa B 
3K C nepH M eiITa jIbH 0M  HayiHO-HCCJIGÄOBaTGJIbCKOM HHCTHTyTG K y3- 
H eH H O -npG ccoBoro  MauiHHOCTpoGHHa {3 ]  ÄJia 3aroTOBOK u j ih h o h , 
paB H oft h jih  öo jibu iG H  nojioBH H bi ÄHaM GTpa p a 3 p 6 3 a 6 M oro  n p o x a -  
Ta , H HOnOJIHCHa B M o CKOBCKOM CTaHKO-HHCTpyM eHTajlbllOM  HH­
CTHTyTG UJia K op orK H X  3aroTOBOK (/ < 0 , 5 d ) .  n p eA J ioJ K en a  TH no- 
Baa cx c M a  H3MGp6HHH t g o m g t p h h g c k h x  napaM G TpoB , x a p a K r e p ii-  
3yiOIUHX HCKaiKGHHa (jlOpMbl OTp63aHHOH 3aTOTOBKH (pHC. 1 ).

Z U a  CpaBHHTGJIbHOH OUGHKH TOHHOCTH pa3M 6pOB H (JlOpMbl OT- 
pG3aHHOH 33rÖTOBKH pGKOMGHÄyGTCa n0JIb30BaTbCa CJIGÄyiOIUHMH 
noKa3aTGJiaM H:

c
OTHOCHTGJIbHOG BHGÄpGHHG HOJKa E  =

d  ’

OTHOCHTGJIbHOG CMHTHG K  =

OTHOCHTGJibiiaa p a ^ H a jib H a a  y T a * K a

O TiiocH TCJibiiaa ocG B aa y T a w K a  L  =

d

OTHOCHTGJibiiaa BOJIIIHCTOCTb B  =
b _  

d  '

OTIIOCHTejIbHblH CTBOp S =  —  I

OTHOCHTGJlbHaa OBajIbHOCTb O  =  — (r f i —  HaHÖOJIbLHHH pa3-

Möp TO.pua B Ä'HaMGTpajIbHOM CGHGHHH, inepnGHÄHKyjIHpHOM Ha- 
npaBJieHHio ä b h ä g h h h  iio jk g h ;

a
OTHOCHTGJIbHblH nGpGTHÖ A  =  ~— |

d

y r o j i  CKOca T o p u a , o iip eu eJ ia io iu H H  HaKJion njiocKOCTH cpG3a 
k BcpTH KaJibiio ft njiocKOCTH (p°;

y r o j i  6a3H poBaH H a, o n p e a e jiM iom iiH  n aK jion  i i j io c k o c th ,  n p o x o u a -  

IUHH HepG3 KOHTaKTHpyiOLHHG TO'IKH lia  T o p u c  3arOTOBKH, K BGp- 
THKaJIbHOH njIOCKOCTH ;

y r o j i  cm h th h  a c,

ripHBGJlGHHblG B JIH TCpaType AaH H bie CBHÄeTGJIbCTBylOT O TOM, 
HTO B 33BHCHMOCTH OT pa3p63a6M OTO M a T ep H a jia  H yCJIOBHH p63KH 
BGJIHHHHbl <j)°) H S  MOTyT ÖblTb nOJIOJKHTGJlbllblMH H OTpH-

UaTGJIbHblMH. riOJIOJKHTCJIbllblMH OHH Ö yA yT  B TOM CJiyaaG, KOTAU 
«ÖJIGCTaiUHH IIOHCOK» 6 y Ä e T  A a jIb H ie  BC6X OCTajIbHblX TOUGK TOp- 
u a ,  paCnOJIOHCGHIIblX B OCGBOM CGHGHHH 3arOTOBKH.

T n n O B aa  CXGMa H3M6p6IIHa HCKajKeHHH (jlOpMbl, B03HHKai0IUHX 
B npOUGCCG P63KH KOpOTKHX 3aTOTOBOK (/ < 0 , 5 d ) ,  npHBGÄCHa Ha 
p n c . 2 .  3 a  6 a 3 y  OTCHGTa BGJimHHbi HCKaiKCHHÜ npHHHTa b s to m  
c j iy q a e  n J iom aa K a  cm h th h , napajuiGJibHO K O Topo ft npOBenGHa o c b  
3arOTOBKH. npn H3MCpCHHH KOpOTKHX 3aTOTOBOK ÄOÖaBJIHGTCa 
raKJKG IIOKa3aT6JIb OTIIOCHTGJIbllOH IIGnapajIJiejIbHOCTH TOpUOBblX

• KJ A ~ BIIOBGpXHOCTGH N K =  ----------  .
A

n p H  OH6HK6 TOHHOCTH ^O pM b l OTpG3aHHbIX B HITaMIlG H Ha 
IipGCC-HOlKHHUaX 33T0T0B0K  HCOÖXOÄHMO H3MCpHTb TGOMCTpHUG- 
c k h g  n ap aM G T p u  KaK  n e p e ^ n e ro , TaK  h 3 a A n e ro  T o p u oB  3aroTOBKH.

n ap aM G T p b l, XapaKTGpH3yK)IIlHG HCKajKGHHH (JjOpMbl 33TOTOBKH, 

a TaKJKG nOKa3aT6JIH TOHHOCTH (jlOpMbl, npGÄJIOJKGHHbIG B paÖOTaX 

[3 H 4] (KpOMG E ) , HMeiOT CyiH,6CTB6IIHbie iHeÄOHGTbli:

1) ycTaHOBJieHHG npGÄeJiOB H3M eiieHH3 noKa3aT6Ji6H 3aTpynH H - 
TGJIbHO, nOCKOJIbKy TGOpeTHHGCKH OHH MOTyT npHHHM 3Tb 3HaH6IIHa, 
paß iib iG  H y jn o  h j i io 6 o h  BGjiHHHHG 6 o jib iu e  HyjIHJ

2 )  a a cT b  noKa3aT6JieH  a B J ia e T c a  OTHOCHTeJibHOH (6 e3 p a 3 M 6 p - 

HOfl) BGJIHHHHOH, ApyrH G  —  aÖCOJIIOTHblMH (BbipaiKGHHbIMH, Ha- 

npH M ep, b r p a n y c a x ) .

B.JIH XapaKTepHCTHKH HCKaiKeilHH (jlOpMbl 33TOTOBOK, O T pe3a il- 
iib ix  o t  u iT a u r K p y r j io r o  co p T O B oro  n p o x a T a , yc jioB H M ca  n o Ä  « r e o -  
MeTpHHeCKOH TOHHOCTblO» IIOHHMaTb CTeneHb COOTBeTCTBHH (jlOpMbl 
3a ro roB K H  npaM O M y K pyrO B O M y UH JiH iiapy, a n a M e T p  K O T o p o ro  p a -  
BeH Ä H a M eT p y  p a 3 p e 3 a e M o ro  n p yT K a.

J i m  KOJIHUeCTBeHHOH oueHKH 
CTeneHH reoM eTpH aecKO H  to u h o c -  
TH 3ar0T0B 0K , y  KOTOpblX OTHO-
meniie ä jih h m  k a u a M e T p y  ö o jib -

rne hjih  p a ß iio  C ÄH im ue >  l j

i ip e ju ia ra iO T c a  cJ ieay io iu H e o th o -  
CHTeJIbHbie TI0Ka3aTeJIH-K03(j)4)H- 
m ie iiT b i reoM eTpuuecK O H  toh- 
hocth:

OCeBOH yTHJK'KH

d  —  l
« L =  —  - I - i :

p aa iia jIbH O H  yTaJKKH K y  —

d - f
■ =  1 • ■Y\

BOJIHHCTOCTH K ß  ■

d  —  b 
-- — - = 1  - B ;  

d

t 'K oca  T o p u a  K v =  

y r j ia  CM aTiia K a =

1— | tg  rp l;

1— | t g a | ; P hc. 2
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H eiiep n en A H K y jiH p n ocT H  x o p u a  K rs  = 1  —  | t g  <p5 |; 

d  —  a
neperu öa  K A =  — ~ —  =  1 —  A; 

d  ■—  s
c m o p a  =  —~—  = 1  — S;

OBajIbHOCTH K n  =  ----- •

COBOKynHOCTb 3THX K03(j)<})HUHeHT0B X a p aK T ep H 3 yeT  C KOAHHe- 
CTBeHHOH CTOpOHbl TeOM eTpHHeCKyiO TOHHOCTb 3arOTOBOK, O Tpe3aH- 
Hbix c a b h t o m . / Iocto h h ctbo  n oK a 3 a T eA e ft  b h x  eAHHOo6pa3HH: Bce 
OHH HBAHIOTCH OTHOCHTeAbHbIMH BeAHHHHaMH, H3MeHHIOIUHMHCH OT 
eÄHHHUbl ÄO HyAH.

PaöoT b i no pe3Ke K p y rA oro  copTOBoro npoK ara  b u iTaMnax h Ha 
lipeCC-HOJKHHUaX, BblnOÄHeHHbie KaK OTeqeCTBeHHbIMH, TaK H 3a- 
py6e>KHbiMH HCCÄeÄOBaTeÄBMH, noKa3bißaioT, hto  em e He yAa- 
JlOCb H3bICK3Tb yHHBepCaAbHOH CXeMbl H peJKHMOB pe3KH, npHTOA" 
HblX ÄAH MeTajIJIOB C pa3ÄHHHbIMH MeXaHHHeCKHMH CB0HCTB3MH.

B HMeiom.HxcH k  H a c T o s m e M y  BpeMeHH p a ö o T a x  ä a h  noA yneiiH H  
33rOTOBOK BbICOKOH reOMCTpHHeCKOH TOHHOCTH peKOMeHAyiOTCH 
p a 3 Ä H H «b ie  cx eM b i pe3KH h  TexHOjiorHHecK iHe naipaM eT.pbi: ycH A im  
3a>KHMa n p yT K a  h 3aroTOBKH, y r o Ä  HaKAOHa n p yT K a  b n p o u e c c e  
pe3KH, ycHAHH o c e ß o r o  n o A n o p a , BeAHHHHa h K O H ifw rypauH H  o c e -  
boto  3 a 3 o p a , K O T o p u e  BbiÖHpaiOTCH b 33bh chm octh  ot M exaHHHe- 
c kh x  cbohctb  p a 3 p e 3 a e M o ro  M eT aA A a . O ÄH aK O  KOJinnecTBerfHOH 
ouenK H  toh h o cth  3 a r0 T 0 B 0 K t n oA yn a eM b ix  n p n  p e3 K e TeM h ah  
HHbIM CIIOCOÖOM, He npHBOÄHTCH, nOSTOMy HeOÖXOÄHMO n poß ecT H  
HCCAeÄOBaHHH, KOTOpbie n03B0AHAH 6bl yCT3HOBHTb KOAHHeCTBeH- 
iib ie  rpaH H U bi reoM eTpu necK O H  toh h o cth  3aroTOBOK, n oA yn a eM b ix  
npH p e3 K e M eTaAAOB C pa3AHHHbIMH MeXaHHHeCKHMH CBOHCTBaMH 
b u rra M n a x  h Ha n p ecc -H O X H H u a x .

n p H  pe3aHHH 3ar0T0B0K noÄ  oßbeM Hyro iHTaMnoBKy TpeöoBaHHH 
K HX reOMe'rpHHeCKOH TOHHOCTH MOryT ÖblTb pa3AH'II]bI B 33BHCH- 
MOCTH OT TeXHHHeCKHX yCAOBHÄ ( o c h o b h m x  H BCnOMOTaTeAbHblX 
TexHOAorHnecKHx onepauH Ö ).

B TaÖAHue npHBeueHbi HCTtipc KAacca reoMerpHnecKOH to h h o ­
cth  3aroTOBOK, OTpe3aHHbix H3 npoxaTa  b urraM nax h Ha npecc- 
HOJKHHUaX, KOTOpbie yHHTblBaiOT TeXHHHeCKHe TpeÖOBaHHH, npeÄT>- 
HBAaeMbie k  3aroTOBKe cOBpeMeHHbiMH TexHOAorHnecKHMH npouec- 
C3MH IHTaMnOBKH.

K nepBOMy K u accy OTHeceHbi 3aroTOBKH, npuMeHHeMbie ä a h  x o - 
AOÄHOTO OÖBeMHOrO BblAaBAHBaHHH, KO BTOpOMy —  33rOTOBKH ÄÄH 
ropaneft 6e30ÖA0HH0H HiTaMnoBKH, BbicaAKH Ha ropH30HTaabHO- 
KOBOHHOH MaHIHHe H OÖAOHHOH UITaMnOBKH C HCn0Ab30B3HHeM HH- 
Äy-KUHOHHoro HarpeBa. K  TpeTbeM y —  33to to b kh  ä a h  oöao hh o h  
HiTaMnoBKH c  npuMeneHHeM HarpeBa b noAyMeTOÄHnecKHx nenax 
TOAKaTeAbHOrO THna. K  HeTBOpTOMy —  3arOTOBKH ÄAH OÖAOHHOH

K o9({k1>HUH- 
eHTU reo- 
MeipHue- 

CKOft 
T04H0CTH

Kjiacc TOHHOCTH

I 2 3 4

K l 1 -0 ,50 0 ,90-0 ,40 0,80-0,3Q 0,70-0 ,20

k y 1 -0 ,89 0,88-0 ,87 0 ,86-0 ,85 0,84-0 ,83

k b 1 -0 ,98 0,97-0 ,95 0 ,94-0 ,92 0,91-0 ,88

/ c 1 -0 ,98 0 ,9 7 -0 ,95 0 ,94-0 ,84 0,83-0 ,70

« l 1 -0 ,98 0 ,97-0 ,92 0 ,91-0 ,84 0,83-0 ,76

K n
1 -0 ,98 0,97-0 ,95 0 ,94-0 ,84 0,83-0 ,70

K a 1-0 ,98 0 ,9 7 -0 ,93 0 ,95-0 ,85 0,84-0 ,72

« s 1-0 ,98 0 ,97-0 ,96 0,95-0 ,87 0,86-0 ,75

k k 1-0 ,98 0 ,9 7 -0 ,96 0,95-0 ,92 0,91-0 ,80

« D 1 -0 ,98 0 ,9 7 -0 ,96 0 ,95-0 ,92 0,91-0 ,85

HiTaMnoBKH h cbo ö oäho h  ko b k h  c npHMeHeHHeM HarpeBa b KaMep- 
iib ix nenax.

3HaneHHH KoscjxJiHUHenTOB tohhocth  ycTaHOBAeHbi b pe3yAbTa- 
Te oöpaöoTKH  CTaTHCTHHecKoro M aTepnaAa, co ö p a im o ro  b Ky3- 
HeHHOM u exe flpocAaBCKoro M OTopnoro 3aBOAa, h AaHHbix, npu- 
BeÄCHHbix b onyÖAHKOBaHiibix paßoTax. Elpn H3MepeHHH HCKaiKe- 
IIHH reOMeTpHHeCKOH (jlOpMbl HCn0Ab30B3AHCb 33TOTOBKH, OTpe3ae-
Mbie o t  uiTaiir KpyrAoro copTOBoro npoKaTa Ha npecc-HOiKHHuax 
h b uiTaMnax c ohkobbimh u oh om h  h kahhoboh  (jiHKcauHeft uiTan- 
rn h OTpe3aeMoft 3aroTOBKH ![5]. Pe3yAbTaTaMH H3MepeiiHH yera- 
HOBAeHO, h to  pe3Ka CTaAbHoro npoxaTa c TBepÄOCTbio H B ^  180 
b uiTaMnax no3BOAaeT noAynaTb 3aroTOBKH KAacca 1— 2 (b  uiTaM­
nax c  kahhoboh  (jiHKcauHeft) h 2— 3 KAacca (b  uiTaMnax c ohko- 
bmmh HOJKaMH), a pe3Ka Ha npecc-HOHCHiiuax 6e3 noAAepiKKH ot- 
pe3aeMoö 3aroTOBKH — ■ 3— 4 KAacca toh h oc th . noAyneHHe 3aro- 
to b o k  Äßyx KAaccoB to h h o c th  npn pe3Ke o ä h o to  h Toro >Ke npo­
KaTa Ha oähom  h tom  >Ke oßopyÄOBaiiHH oöiuiCHHeTCH nocTenen- 
hhm 3aTynAeHHeM pewyuiHX kpom ok HOiKeft b npouecce pa6oibi, 
HeCTaÖHAbHOCTbK) MexaHHHeCKHX CBOHCTB y  OTÄCAbHblX IHTaHT 
pa3pe3aeMoro npouaTa, a TaKme KOAeöaHHeM BeAHHHiibi unaMeT- 
paAbHoro pa3Mepa npyTKa npn pe3Ke b urraMne c ohkobhm h iio- 
>KaMH h Ha npecc-HOiKHHuax.
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H e K O T o p u e  ocoöeHHOCTM  rm eBM onpM BOflOB 

C TOpM O)KeHM eM  B KOHL^e XOACI

A . A . n A P O H
H H H T a B T o n p o M

D  A B TO M O B H J 1 E C T P O E H H H  H eoöxouuM O C Tb b nH eBM onpu- 
^  BO Äax c T opM oa ieH H eM  b K ou u e  x o u a  B03HHKaeT n pu  T p a u c- 
nOpTHpOBaHHH H CKAaÄHpOB3HHH H3Ä6AHH H 3aTOTOBOK, nOÄaHe 
3aroTO BO K H3 30Hbi 3a rp y3 K H  b p a ö o n y K ) 30H y, npn  u n a M n oB K e  
Ä eT a A e ft , ä a h  npouiHBKH o n o K  b AHTeÖHbix u e x a x  h onycK aH H a 
c eK u m i TOAKaioiUHX KOHBeftepoB h t .  ä .

B KaiKÄOM CAynae npHMöHeHHa nHeBMonpHBOÄOB c  TopMOJKenn- 
eM HeOÖXOÄHMO, HTOÖbl OCOÖeHHOCTH C3MHX npHBOÄOB CO BCTpO- 
eHHblM TOpM03.HbIM yCTpOHCTBOM COHeTaAHCb C OCOÖeHHOCTH MH 
TexHOAorHnecKHx npoueccoB.

PaCCMOTpHM TOpMOJKeHHe TpaHCHOpTHblX yCTpOHCTB. 3arOTOB- 
k h , H3ACAHH HAH cneuwaAbHbie npHCnOCOÖAeHHH-CnyTHHKH c  3aro- 
TOBK3MH TpailCnOpTHpyiOTCH MOKAy I103HUHHMH aBT0M3THHeCKHX 
a h h h h , KaK npaBHAo, no uanpaBAHioiuiiM  nAaHKaM npn noMoiuu

TOAKaioiUHX in a roB b ix  T paH cn opTepO B  B 0 3B paTH O -n ocTyn aTeA bH oro  
ABHJKeHHH. H a puc. 4 n oK a 3 a n a  npH H U KiiH aAbH aa cx eM a  nneBM o- 
upHBOAa c  T op M O *eH H eM  m a ro B o ro  T p a u c n o p T e p a . n p u  k h ik a om  
x o A e  nopuiHH 1 nHeBM onpHBOAa 2  3aroT 0 B K a  3  nepeM eiuaeTCH  
33XB3TOM 4  H3 nOAOlKeHHH A  B nOAOlKeHHe B  Ha paCCTOHHHe, 
paB H oe Ä AH ne x o A a  uHAHHApa (BK Aronan  T0pM 03H ofl n y T b ) .  n p u  
noAXO Ae nopuiHH k  BTyAK e 5  npHBOA 3aM eA A n eT  c b o h  x o a  c  no- 
MOIUbK) TOpM03HOTO yCTpOHCTBa, BKAIOHaiOUierO HTOAbHaTblH A p o c - 
ceA b  6. K A a n a H b i K l  h K 2  oöecneH H B aiO T p a ö o T y  npH BO Aa b aß- 
TOMaTHHeCKOM peiK H M e. n y C K  H' 'BblKAIOHeHHe n.HeBM0npHB0Ä3 
ocym ecTB AH ioTC H  K A an an oM  K3.  C x o p o c T b  npHBOAa n pu  npHMOM 
h oöpaTH O M  x o A e  p eryA H pyeTC H  A pocceA H M H  7. 

ü p u  TopMOJKeHHH m a ro B o ro  T p a u c n o p T e p a  h c o ö x o a h m o  o ö e c n e -
HHTb ÄBHIKeHHe H3AeAHH Öe3 OTpblBa OT 3aXB3TOB.
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H j i h  BbiHBAeHHH ycjioBHÜ, npu KOTapux b npouecce TopMowe- 
HHH H3ÄeJIHH OTpblBaiOTCH OT 3aXB3T0B, HeOÖXOÄHMO paCCMOTpeTb 
cujibi, ÄeftcTByiomHe b sto BpeMH Ha TpaHcnopTHpyeMoe H3Ae- 

j i n e :  Beca G, HHepuHH P Uh =  mx CHAy ÄeflcTByiomyio co cto- 
poHbi 3axBaTa, h cujiy TpeHHH Meu<Äy H3AeJiHeM h nanpaBJiHio- 
m e f t  nJiaHKoft

Prn p — fmp 0,
ru e  m  —  M a cca  h 3 ä c a h h ;

x  —  O T p H u a i e j i b H o e  y c K o p e H H e  ( 3 a M e A A e H i i e )  3 a r o T O B K H ;  

f m p  —  K 0 3 (J ) (^ H U I ie H T  T p e H H H  C X O A b H C e ilH H  M e * A y  H 3 A e A H e M  

H H a 'n p a B J lH K U U H M H  l I IJ la l lK a M H .

Y p a B H e H H e  Ä B H J K e illlH  H 3A eA H H  IIO Ä  A eH C TB H eM  3TI1X c t iä  n p i i -  
H H M aeT  BH Ä

P 3 fmpG — MX •

C n u a  P 3 n p u  x  =  — f mp g  ( g  —  y c u a p e H u e  c h a u  TH ixecTH ) 

yM eH biuaeTCH  a o  H yun . I l o s T O M y ,  h t o ö u  3aroT O B xa  He o rp u B a -  
AaCb O T 33XB3TOB npH  TOpMOWBHHH, T0pM 03H 0e yCTpOHCTBO 
AOAHCHO O rpailH TH Tb aÖCOAIOTHyiO BeAHHHHy OTpHUaTeAbllOTO y c -  

KOpeHHH.
K o 3 (j) ( j )H U H e H T  TpeH H H  C X O A b lK eH H H  C T a A b H b lX  H H y ry H H b lX  H3- 

A eu H H , T p a H c n o p r a p y e M b ix  n a  a B T O M aT H ’ ie c x H X  a h h h h x  n o  n a -  

n p aB A H IO lU H M  IU laH K B M , n o  A a H H b lM  HO nbIT3H H H , C O C TaB AH eT

0 ,1--- 0 ,3  B 3aBHC'H!M0CTH OT COCTOHHHH TpyiUHXCH nOBepXHOCTell,
H3AHHHH M a C A a  H T. H. C A e A O B a T e A b H O ,

\x\ <  ( 0 ,1  —  0 , 3 ) ^ .

C x o p o c T b  n o A x o A a  T p a H c n o p T e p a  b  n o A O ix e H H e  B  o n p e A e A H e T -  

c h  C A e A y M m H M : n o c A e  o c t 3 h o b k h  T p a H c n o p T e p a  H 3 A eA H e  h c m h - 

H yeM O  O T p b lB aeT C H  OT 3 aX B 3 T O B  H ÄBHJKeTCH AO  T e x  n o p ,  n o ix a  

e r o  K H H eT H n ecK a H  3 H ep rH H  H e H 3 p a c x o A y e T C H  H a  u p e o A O A e H H e  

CH Abi T p eH H H  O iH an paB A H K M U H e. r i0 3 T 0 M y

m x 3 , _
2 =  P mP =  fmpmg  A S ,

TAe X  —  CKOpOCTb ÄBHHieHHH nOpiHHHJ
A S  —  n yT b  H 3A eA H H  n o c u e  O Tpu B a.

O T c iO Ä a

X 1
A S  =  — —— .

‘Z fmpg
H3AeAHH CTOnOpHTCH (JlITHCaTOpaMH, HMeiOlUHMH KOHyCHyiO 3 a -  

xoAHyio uaeTb, Tax h t o  o h h  MoryT BxoAHTb b  npeAHa3HaHeHHbie 
ä a h  HHX OTBepCTHH B H3ACAHH (3aTOTOBXe) AaiKe n p w  HeXOTOpOM 
HecoBnaAeHHH oceft (fmxcaTopa h  OTBepcTHH. 3 t o  no3BOAneT äo- 
nyCTHTb OTpblB H3AeAHH OT 3aXB3TOB AO BeAHHHHbl AS =  0,5 MM , 
xoTopoH npn / m p= 0,1-4-0,3 cooTBeTCToyeT cxopocTb noAxoAa 
TpaHcnopTepa b moAOJxeuHe B, paBHan 0,03—0,05 M/cen.

H 3  BbIH ieH 3A05KeH H O TO  B b lTO KaiO T Ä B 3  OCHOBHblX TpeÖ O B aH H H  

x  3 a x o H y  TopM O JKeuH 'H  n H e B M o n p H B O A a : \x\<fmpg  h  *= 0 ,3 -4 -
-4-0,05 M/cen.

3 t H yCAO BH H  BbinOAHHIOTCH B n H eB M O Iip H B O A aX  C TO pM O JK eilH eM  

n p H  p a B H O M ep iIO M  ÄBH JKeH H H  nO p iH IIH  CO CKOpOCTbK) AO

0,5 M/cen*. n pn  cxopoern nopuiHH 0,5— '1 M/cen äah BbinoAiieiiHH 
nepBOTO TpeÖOBaHHH HeOÖXOÄHMO K TOpMO3H0H nOAOCTH nOAXAK)- 
H3Tb npeAOXpaHHTeAbHblH XAanaH, KOTOpblH BbinOAHHeT (JlyHXUHK) 
orpaHHHHTeAH ycxopeHHH n p « TopMOixeuHH.

C x e M a  p eaA H 3au iiH  n p o u e o c a  TopM oixeH H H  nHeBM onpHBOAa c 

o rp a iiH H en n eM  n o  y c xo p eH H io  x =  (0,1—0,3)g npeACTaBAOHa na 
p n c . 2.

B  H exoTopoft TOHxe xoA a  nopmeHb 1 nepexpbm aeT ochobhoh 
BbixoAHoö xanaA  2, b pe3yAbTaTe nero B03Ayx H3 hoaocth  npo- 
THBOAaBAeHHH BbIXOÄHT Hepe3 MaAblH KaHaA 3 C yCTaHOBAeHHbIM 
na ueM iiepeMeHHbiM ApocceAeM  4. ü p u  TopMouceHHU AaBAenne 
B nOAOCTH npOTHBOÄa'BAeHHH HaHHHaeT pe3KO B03paCTaTb, COOT- 
BeTCTBeHHo pacTeT h ycxope in ie . K o rA a  BeAHHHiia AaBAeHHH ao- 
CTHTIieT BeAHHHHbl, Ha XOTOpylO HBCTpoeH npeAOXpaHHTeAbHblH 
XAanaH 5, nocAeAHHH OTXpbiBaeTCH h npn AaAbHeftiueM ABHixeniiH 
nopuiHH peryAH pyeT AaBAeHHe b nOAOCTH, noAAepJXHBaH e ro  na 
nOCTOHHHOM ypOBHe. B  COOTBeTCTBHH C JIOCTOHHCTBOM AaBA6IIHH 

b 3toh oÖAacTH noAynaeM  A r= con s t. H3MeiiHH H acTpoflxy  npeAO 
xpaiiHTeAbHoro xuanaHa, mojxho BbißpaTb TpeöyeM oe npeA eabnoe 

ycxopeH iie x .  B  xoHue xoA a , x o rA a  nopuieub ocTaHOBHTCH, B03Ayx 
H3 hoaocth TopMO*eHHH BbixoAHT b aTMOccjiepy Hepe3 xan aA  3, 
cTeneiib oTxpbiTMH x oT op o ro  BbiöiipaeTCH npn n acT po flxe  TopM03- 
iio ro  ycTpoiicTBa ,b mombiit hhabaxh.

K a x  n oxa3 b iB a ioT  sxcn ep H M eiiT b i, npoBeAOHHbie n a  Mouxobckom 
aBT03aBOAO hm. J lu xa n eB a , n p o u e c c  TopM oixeH H H  nopuiHH c  BeA ii- 

hhhoh x ,  n e n p eB b iu ia iom eH  3 a A a ii i io r o  n p e A e a a , MO>xeT ßbiTb 
peaAH 30B3H  OÖbIHHbIM IlHeBMOUHAHHApOM (H a n p iIM ep , ÄH 3M eT- 
pOM 0,1 M),  HMeiOlUHM TOpM03HOe yCTpOHCTBO B x oH u e  x o A a , ec - 
AH X e r o  T0pM 03H0H HOAOCTH nOÄXAIOHHTb npeAOXpaHHTeAbHblH  
XAanaH  (i ia n p a M e p , aBTOM O&HAbiibiH ). F Ip n  stom buxoahoh x a -  
HaA 3 T o ro  x u a n a H a  BbiBeAeH b Bb ixA onH oft x aH a A  H H eBM oiip iiBO Aa 
n ocA e  iir o A b 'ia T o ro  T op M 0 3 H oro  A p occeA H  4 (p n c . 2).

B  npouecce TOpMO>XeHHH B nOAOCTH 3a TOpM03HbIM ApocceAeM 
AaBAeHHe 6ah3ko x aTMOccJiepiioMy, t . e. npeAOXpaHHTeAbHblH «A a - 
naH paöoTaeT, xax npu Bbixuone b aTMOcijiepy. flpH  oöpaTHOM xo- 
Ae b 3Ty noAOCTb noAaeTCH B03Ayx H3 MarncTpaAn h XAanaH o t - 
xpbiBaeTcn, Tax xax AaBAenne b ero buixoahom xaHaue paßiio ttah 
OoAbiue AaBAeHHH Ha BXOAe b XAanaH.

Ba*HbiM (JiaxTopoM npu rßbiöope nHeBMonpiiBOAOB c TopMO>xe- 
HneM b xoHue xoAa hbahctch TeMnepaTypa B03Ayxa T  b oöeux 
nOAOCTHX B nepHOÄ TOpMO>KeHHH. PaCCMOTpHM «pHBbie H3MeHeHHH 
TeMnepaTypu B03Ayxa, npHBeAeHHbie na puc. 3. Ohh 3anncaHu b 
UOAOCTHX ITHeBMOnpHBOAa C TOpMO>KeHHeM (-ÄHaMeTp nHeBMOUH- 
AHiiApa 0,1 m, paöoHHH xoA 0,6 m ) ,  npn Bece nocTynaTeAbiio-ABH- 
>xyuiHXCH HacTeö 200 m ,  ÄAHiie TopM03Horo nyTH 0,035 m, CTe­
neHH OTXpblTHH TOpMO3IIOr0 ApOCCeAH

P'tsmfam_______00 ‘ 10____   p ^

V -f  450 • 10“ 5

(rAe u f h p.em f am —  3({)(j)exTHBHbie nAOiuaAH ceneHHH 
noABOAHiueü h BbixAonnoH MarncTpaAeö b momcht TopMo»eHHH) 
h * = 0 , 8  M/cen.

ü o c A e  nepexAioHeHHH pacnpeAeAHTeAH (ahhhh 1— 1) cw a T u fl 
B03Ayx nocTynaeT ® pa öon y io  noAOCTb, TeM nepaTypa T p b xoto- 
po ii CHanaua pe3xo noBbiinaeTCH a o  80° (OÄHOBpeMeHHO c noBbi- 
iueHHeM AaBAeHHH), a 3aTeM BCAeACTBHe TenAooÖMeHa c oxp y - 
jxaxuueft cpeA ofl naAaeT. B  Hanaue . ABHJxeHHH nopuiHH (ah ­
hhh 2— 2) TeM nepaTypa B03Ayxa naAaeT H3-3a yBeAHneHHH oöbe-.

* r  e p u E. B., B o p o 6 e fi h y k  K). r., n  a p o ö A. A. 9 k c - 
n e p H m e H T a J ib H o e  H c c n e u o B a H H e  n H eB M O n p H B O fla  c  TopM O H teH H eM  
b  K O H u e  x o u a .  «A B T O M O G H A b H a a  n p o M H ia j ie H H O C T b » ,  1 9 6 8 , N °  3.
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Ma noJiocTii, npHTOKa cbotkiix iiopm ra B03ayxa h npoaoaHcaioiue- 
rocn TenJioo6M e«a. 3 i a  TeM nepaxypa coxpaHHexcsi ao MOMema 
nanaaa Top M O »eH H H  (aHHHH 3— 3 ).  r ip n  TopMOJKeiiHH (M e * a y  
h iih h h m h  3 — 3  h  4— 4)  HaöaioaaeTCH yBeanneHHe TeM nepaTypbi 
ao 36°, a nocjie ocTaHOBKH nopinun (aHHHH 4— 4)  TCM nepaTypa

B 0 3 a yx a  n a a a e T  B ca e a c T B iie  T en a ooÖ M en a  c BHeuiHefi 
cpeaoft ao 25°.

T e M n e p a x y p a  B 0 3 a y x a  T m n oa o cT H  npoTHBoaaBaeHHH 
n o c a e  n ep eK a ion e iiH n  p a o n p e a e a H T ea H  (aHHHH 1— 1) 
n a a a e T  a o  — 5°, 3aTeM  «c a e a c T B H e  yBeanneH H H  aaBae- 
hhh noBbim aeTCH h a o c T H ra e T  k  iM O M em y H anaaa  Top- 
MOJKeHHH (aHHHH 3 — 3 )  TeM inep axyp b i oHpyacaroiueft 
cp eab i. n p n  TopMOJKeHHH (M e> K ay  hhhhhm h  3 — 3 h 
4— 4)  T eM n ep a T yp a  B 0 3 p acT aeT  a o  + 7 0 ° ,  a  3aTeM b pe- 
3 yab T a T e  pacu iHpeHHH « 0 3 a y x a  pe3 K o  cHHJKaercH ao 
— 30°. n o c a e  OKOHHaHHH T op M 0 3 H oro  n p o a e c c a  (hhhhh 
4— 4 )  o n a  CHOBa B 0 3 p acT aeT  a o  3HaneHHH TeM nepaTypbi 
O K p y *a io m e H  cp eab i.

TeMnepaTypa B03ayxa b  npouecce xopMOJKeHHH b 3iia- 

HIITeabllOH CTeneHH 3aBHCHT OT CKOpOCTH a'BHXeilHH 
nopiiiHH ao nanaaa TopMOJKeHHH, KOTopan o n p e ae an eT  

CTeneiib oksthh B03ayxa b npouecce topmohmhhh.
O n u x  noKa3biBaeT, h to  npn c k o p o c th  Hanaaa topm o- 

JKeiiHH 0,7— 1,0 MjceK BeannnHa T m b npouecce Top- 
MoaceHHH noBbiuiaeTCH ao 60— 80°. nepenaa TeMnepa- 
Typ (o t  + 6 5  ao — 30°) HeoßxoaHMO ynHTbiBaTb npn 
Bbiöope MaTepnaaa TopM03Hbix ManaceT, Ta« Kax ohh 
MoryT noTepHTb o b o h  ynpyrne CBoftcTBa. H3-3a sxoro 
yxyainaioTCH ycaoBHH TopMO>KeHHH, b nacTHOCTii, Ha- 
ßaioaaeTCH HeaocTaTOHHan CTeneHb cacaxHH B03ayxa 

B T0pMO3HOH HOaOCTH, HTO npHBOAHT K 'HenOaHOMy nOraOLUeHHK) 
KHiieTHnecKOH SHeprHH nocTynaTeabHO-ABHiKyiuHxeH wacc, t .  e. 
k cnabiibiM yaapaM b xoiiue xoaa.

y f lK  669.14.018.298:621 .78.011

B n M q H M e  n p e f l B a p u T e n b H O M  T e p M M n e c K O M  o 6 p a 6 o T K M  H a  C T p y K T y p y  

h  c b o h c t b o  KOHCTpyKi|MOHHbix craneH nocne
M e M e H T O I ^ H H  M H H T p O L \ e M e H T a H M M

B. fl. KAJIbH EP, C . A . tO P A C O B , W. 11. K P H B A H K H H A , II. H. IQ C tP H H A

M o c k o b c k h h  a B T 0 3 a B 0 A  h m . J lH x a n e B a

P A 3 H O O B P A 3 H E  peiKHMOB n peaB ap iiTeab H O H  TepM HHecKoft 
*■ o ö p a ß o T K H  KOHCTpyKUMOHHbix C Taaeft o 6 y c a o ß a e H O  b 6 o a b - 
uiHHCTBe c a y n a e ß  CTpeM aeHHeM  n oayH H Tb a y n m y io  oß p a ß a T b iB a e - 
MOCTb 3aroTOBOK. C 3 t h x  ace no3HUHH, KaK  n p a B H a o , p a ccM aT p n - 
B3I0TCH peJKHMbl TepMHHeCKOH OÖpaßOTKH nOKOBOK npH HCnOab30- 
BaHHH T e n a a  k o b o h h o to  H a rp eB a  {1 ], O aH aK O  H3MeHeHHH, n p o n c -  
x o a n u w e  b C T p yK T yp e  M e T a a a a  b p e 3 y a b T a T e  n p ea B a p H T e a b iioü  
TepMHHeCKOH OÖpaÖOTKH, M o ry T  ßbiTb yCTOÜHHBbIMH H COXpaHHTb- 
ch  n pn  a a H T ea b H b ix  B b ia ep jK K a x  n o B T o p n o ro  H a rp eB a . T a K , n c x o a -  
iia n  C T p yK T yp a  h ycaoB H H  n o B T o p n o ro  H a rp eB a  M o ry T  Ha 100—  
150° H3MeHHTb T e M n e p a T y p y  n on H o fi n epeK pH CTaaaH 3auH H  CTa- 
a n  (2], P e ry a n p o B a H H e M  p a 3 M ep a  w  o6i>eMHOÖ a o h h  T p y a n o p a c T -  
BopHM bix nacTH U  B T op o ft (J>a3bi b n p o u e c c e  n p eu ß ap H T eab H oft T ep - 
MHHeCKOH OÖpaÖOTKH yßeaHHHBaiOT npOHHOCTb CTpOHTeabHblX CTa- 
a e ö  3a  cn eT  H3MeabneHHH 3epH a (3]. TIpeABapH TeabH O H  TepM H H e­
CKOH o ß p a ß oT K o ft  noKOBOK 3yÖ H aTbix  K o a e c  H3 CTajiH  55THT y a a -  
a o c b  noayH H Tb n p n  n o c a e a y io iu e M  HHayKUHOHHOM H a rp eB e  ß o a e e  
CTaÖ H abH yio BeaHHHHy 3ep H a  h npoK aaH BaeM O CTb [4].

Ha M o c k o b c k o m  aBT03aBoae h m . JlHxaneßa H3ynaaocb BJiwiHHe 
peacHMOB npeuBapHTeabHoft TepMHHecKoft oßpaßoTKH Ha BeaHHHHy 
3epHa aycTeHHTa npn noBTOpnoM KpaTKOBpeMCHHOM HarpeBe h 
nocae HacbiiueHHH ueMeHTyeMbix h HHTpoueMeHTyeMbix CTaaeft, Ha 
MHKpocTpyKTypy, npoKaaHBaeMOCTb caon, a TaK*e MexaHHHecKHe 
CB0HCTB3.

H ccaeu oB a flH e npoBOAHaocb Ha CTaanx 25, 25XTT, 25XTM ce- 
P h h h h x  MapTeHOBCKHX naaBOK, a T3K>Ke Ha onuxHOH CTaan c no- 
BbimeHHbiM coflepiKaHmeM MoaH6ueHa, aaioMHHHH h a30Ta, xhm h- 
neoKHH cocTaB  KOTopoß npHBeueH b Taöanue. TIoBbimeHHoe co- 
Aepa<aHHe a30Ta npn HHayKUHOHHofl nnaBKe aocTH raaocb  BBeae- 
HHeM a30THpoB3HHoro (JieppoxpoMa. npeABapHTeabHan TepMHHe- 
CKan oßpaöoTK a npoB oan aacb  Ha npyTKax ce>ieHHeM 20X20 m m  h 
cocTonaa  H3 yaynuieHHH nan iH30TepMHHecKoro OTacura c Harpe- 
bom  o t  900 ä o  1250° nepe3 Kaa<Äbie 50°. TeM nepaTypa  Bbiaepa<KH

XHMH'IeCKHH COCTaB B %

Mapna cTaaH
C Mn Sl Ni Cr Mo T I

1
C3
O.

<

s
51

£

2 5 .................................
2 5 X r T ......................
2 5 X r M ......................
25XTHM A10 . . . .  
2 5 X n iM A IO  . . . .

0,23
0,26
0,26
0,30
0,27

0,50
1,00
1,00
0,76
0,60

0,25
0,26
0,24
0,35
0,30

0,08
0,15
0,17
0,75
1,03

0,10
1,10
1,00
1,00
0,51

0,20
0,50
0,42

0,09
0,03

0,02
0,01
0,02
0,09
0,08

0,005
0,006
0,005
0,023
0,008

( t = 1  h)  npn H30TepMHnecK0M OTacnre «a n  oTnycne ßbiaa 650°. 
CKopocTb oxaaataeHHH v  ao H3OTepMHHecK0H BbiaepatKH 6uaa 
50°/h, 30°/m u h  h  120 7ce/c. UeMeHTauHH h HiHTpoueMCHTauHH 06- 
pa3U0B npofloaHancb b 6e3My4>eabHbix arperaTax HenpepbiBHoro 
aeftcTBHH b cMecH 3HÄora3a, ropoacKoro ra3a (npn ueMeHTaunn) 
n aMMnana (npH HHTpoueMeHTauHH) c aBTOMaTHnecKHM perya«- 
poßa.HHeM yraepoaHoro noTeHunaaa no coaepacaHHio C 0 2. TeMne­
paTypa ueMeHTaunn 940°, t= 1 0  «. HHTpoueMeHTauHH CTaaeft 
25XTT, 25XTM, 25XTHM AK) Beaacb npn 860°, a CTa.TH 25 npn 
900° b xeneHne 5 h. Tlocae «acuiueHHH o6pa3Ubi noaßepraaHCb 
HenocpeacTBeHHOH 3aKaaKe b Macao h HH3KOMy ornycay npn 180° 
b TeneHHe 1,5 h.

TpaHHUbi 3epHa aycTeHHTa- (Ha MapTeHCHTHofl CTpyKType) b h - 
HBanaHCb TpaßaeHHeM maHifioB b b o a h o m  pacTBope nHKpnHOBOft 
KHcaoTbi c ÄoßaBaeHHeM CHHToaa. BeaiHHHHa 3epHa d  oueHHBa- 
aacb n o  M eToay caynan iib ix  ceK ym iix  (5]. yBeaHHenne nncaa no- 
aen  n ceK ym nx Bbißnpaaocb c  pacneTOM, h t o 6 h  oß iu ee nncao ne- 
peceneHHÖ ßbiao He MeHee 2000, h t o  rapaH TH poßaao TOHHOCTb H3- 
MepennH He HHJKe 2%. BeaHHHHa aepHa, 4)a30Bbift cocTaB h TBep-
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a ocT b  iH3Mep5iJiHCb n ep e3  0 ,0 25  m m  äah  n ep ß b ix  ca ocb  h n ep e3  
0,05— 0,1 mm a ah  n o c jie A y io m H x  n o  Bceö r jiy Ö H n e  n a c u m e H H o ro
W1O0.

HcnbiTaHH« n a  CTaTHneoKHÖ h s th ö  oöpa3U0B BeAHHHHoft 
1 5 X 1 5 X (100 m m  npoBOÄHJMCb Ha yHHBepcaAbHoft HcnbiTaTejibHofl 
MalHHHe (J)Hp:MbI BOAÄBHH yCHAHCM 20 T. YcTajIOCTHbie HCnblTaH'HH 
no cxeM e HHCToro H3raöa inpn npameHHH rAaAKHX oöpa3U0B c 
MHHHMajIbHbIM ÄHaMeTpOM 7,5 MM OpOBOÄHAHCb Ha MalHHHe TH- 
na H y  b coorßeTCTBHH c Tpeöo.BaHHHMH TOCTa 2860— 65. K o ah - 
uecT.BO HcnbiTaHHbix oöpaau oB  b KajKAoft cepHH ö h a o  20— 80 
B 33BHCHMOCTH OT paCCeHHHH H ÄOArOBeHIIOCTH! Ha 3aAaHHOM 
ypoBHe HanpHJKeHHH.

AHaJiH3 nojiyHCHHbix AaHHbix (pn c. 1) no,Ka3biBaeT, h to  npn 
npeÄBapHTenbHbix H arpeBax a o  7 = 1 2 5 0 °  c  nocAeAyioiuHM ycKO- 
peHHblM OXAaJKAeHHeM B MaCAe (iKpHBaH 1 ) HAH Ha B03AyXe (KpH- 
Baa 2) MOJKHO B OÖblHHOH KOHCTpyKIIHOHIIOH CT3AH, paCKIHCAeH- 
HOÖ TOAbKO aAIOMHHHeM ( N p a cT  = 0 , 0 0 5 % ) .  3H3HHTeAbH0 (H3Me- 

HHTb KHHeTHKy pocTa  sepHa aycTeHHTa npn hob tophom  narpeBe 
no cpaBHeHHio c  oöh h h h m h  TeMnepaTypaMH (7 = 9 0 0 ° )  npeABapu- 
xeAbHoro HarpeBa h TeMH jne ckopocth m h  oxAaJKAeHHH (Kpiu- 
Bbie 3  h 4 ) .  TeM nepaTypa  HanaAa HHTeHCHBHoro pocTa 3ep,Ha 
aycTeHHTa noBbiiuaeTCH n ocA e BbicoKOTeMnepaTypHoro npeAßapH- 
TeAbHoro HarpeBa öou ee  neM Ha 100°.

ripHHHHa TaK oro  H3MCHeHHH b xapaK Tepe p o e ra  3epHa a ycT e­
HHTa CBH3aHa c  o6pa30BaHHeM pa3AHHHoro KOAHHecTBa h pa3Me- 
pOB TpyAHOpaCTBOpHMblX HaCTHU BTOpoft (j)a3bl, B H3CTHOCTH, HHT- 
pHAa aAioMHHHH npu npeABapHTeAbHofi TepMHnecKOH oöpaöoTK e, 
pacTBopeHHe h BbiAeAeHHe KOTOporo noApoÖHO HCCAeAOBaHO b pa- 
ßoTax f6  h 7]. PacTBopeHHe A 1N  b aycTeHHTe npn 1250° h BbiAe- 
AeHHe e ro  b  cn yn ae ycKopeHHoro oxna>KAeiiHH npn TeM nepaTypax 
H H »ie A Cs yMeHbm aioT pa3Mep nacTnu, a CAeAOBaTeAbHO, h 

cpeAHee paccTOHHHe M ejKAy hhmh h 3aMeAAHiOT MHrpauHio rpa - 
hhh 3epeH. M eAAeH H oe oxAajKACHHe ( ö = 1 2 0 ° / h )  nocAe bm coko- 
TeM nepaTypH oro HarpeBa (7 = 1 2 5 0 ° ),  BbrabiBan KoaryAHUHio na- 
CTHH BTOpOH 4>a3bl npH HX BblAeAeHHH, npHBOÄHT npH OÄHOft H 
to h  >ne oßneM Hoft AOAe k  yBeAm eHHio pa3M epa nacTHu, cpeAH ero 
paCCTOHHHH Me>KAy HHMH H, KaK CAeACTBHe, yBeAHHeHHK) CKOpOCTH 
pocTa 3epHa npn noBTopHOM HarpeBe (npHBaa 5 ).

y iH T b iB a a  nocTOHHCTBO T eM n ep a T yp b i ueM eH TauH H  h iiH T p ou e- 
M eHTauHH, u e A e c o o 6 p a 3 H o  p accM O TpeTb  b a H ann e n p eA ß ap H T eA b - 
HblX TepMHHeCKHX OÖpaÖOTOK Ha H3MeHeHH€ 3epHa npH HOBTOp-
hom HarpeBe Ha 850  h 950°.

yß eA H H eH H e o ß ie M H o ft  ä o a h  A 1N  (A l  p a r r  = 0 ,0 9 % ,  

N p a c r  = 0 , 0 2 3 % )  n o  cpaB H eH H io  c o  c T a A b io  25 h ah  ApyrH M H  ce-
pHÖHblMIH nAaBK3MH COBMCCTHO C npeABapHTeAbHOH TepMHHeCKOÖ 
oöp aöoTK oft npHBeAO k  H3MeAbHeHHio 3epna ä o  13-ro öaAAa npH 
8 50 ° h t = 3 0  m u h , a npn 9 5 0 ° (pn c. 2 )  ä o  1 2 -ro  öaAA a n o  
TOCTy 563 9— 65. n o A o ö iia n  BeAHHHHa d , no AaHHbiM «eKO Topbix 
p aöoT  (8 ], AocTHraeTCH TOAbKO npn noM om n cneunaAbHOH noAro- 
tob k h  CTpyKTypbi h nocAeAyioiUHX BbicoKHX CKopoereft HarpeBa 
t .  b. h. ä o  300— 500 °jceK .

HoCAeAOBaHWH HOKa3aAH, HTO HGnOAb30BaHHe KOBOHHOTO T en A a
c  3aM eAAeH H biM  o x A a jK A e ra e M  a o  800— 9 00 ° H ew eA aT eA b H O , T a x
KaK CnÖCOÖCTByeT 3HaHHTeAbHOH KOaryAHUHH TpyAHOp aCTBOpHMblX 
nacTHH h pe3«O M y yKpynHeHHio 3epHa npn OKOHnaTeAbHOH Tep- 
MHHeCKOÖ o6pa6oTKe. i i o  STOft * e  npHHHHe pa3AHHHe B CKOpOCTH 
oxAancAeHHH noKOBOK B.nocAeA'CTBHH CKa3biBaeTCH Ha npOKaAHBae- 
moctih h Ae4>opMauHH AeTaAeft. ycK opeH H oe o xA a *A eH H e  nocAe
KOBKH HAH IHTaMnOBKH B HHTepiBaAe BblnaAeHHH TpyAHOpaCTBOpH- 
MblX HaiCTHH BTOpoft <()a3bl B ayCTeHHTHOH OÖAaCTH C nOCAeAyiO- 
ih h m  Hcn0Ab3OBaHHeM  o c T a B in e ro c a  T en A a  (5 0 0 — 7 0 0 °) ä a h  s k o - 
HOMHHHoro H a rp eB a  n o A  H öpM aA H 3au n io  h a h  3 a x a A K y  6 y A e T  cno- 
Co6cTBOBaTb H3MeAbHeHIH10 36pHa.

B T e x  c A y n a a x ,  K o rA a  TpyA H opacT B O pH M b ie  nacTHHbi (H anp H - 
M ep, A 1 N ) M o ry T  BbiAeAHTbCH n e TOAbKO b aycT eH H Te, h o  h b 
(JieppHTe, n p eA B a p H T eA b H an  o ß p a ö o T K a  äoa>kh3 BKAionaTb b ceß n  
cooT B eTC TB y iom H e T eM n ep aT yp b i O T n ycx a  ä ah  A o n o A H H T e A M o ro  
BblAeAeHHH 3THX H3CTHU.

I lo c A e  ueMeHTauHH h HHTponeMeHTauHH n p e * A e  Bcero cAeAyeT 
OTMenHTb H3MeHeHHe BeAHHHHbi d  no rAyßnne caoh  b 3aBHCHMO- 
CTH OT KHHeTHKH pOCTa 3epHa 6e3 HaCbimeHHH H OT OÖpa30BaHHH 
ÄOnOAHHTeAbHblX HaCTHU BTOpOH (})a3bl B npOUeCCe HaCbimeHHH 
(ocoßeHHO KapÖHAOB; HanpHMep, b c th a h  2 5 X r T ) .  BAHHHHe bcah- 
hhh t  h iv b npouecce npeABapHTeAbHOH oßpaöoTKH Ha BeAHHHHy 
3epHa (pHC. 3 )  nocAe HacbimeHHH c  t = 7 - = - 1 0  h aHaAorHHHO 
bahhhhio S th x  (JiaKTopoB npn nOBTOpHbix KopoTKHX HarpeBax H 
B03pacTaeT c yBeAHHenneM 7 h t  (pnc. 4 ) b  npouecce xhmhko- 
TepMHHecKOÖ oßpaßoTKiH. BeAHHHHa 3epHa b CAoe h cepAUeßUHe 
MeHHeTCH n p n  stom  ,Ha 4— 5 ßaAAOB. TaKHM oöpaaoM , ucnoAb3ya

npeAßapHTeAbHyio TepMHHeoKyio oßpaßoTK y h o6pa30BaHHe ä o -  
noAHHTeAbHoro KOAHHecTBa nacTHU b to p o h  <J>a3bi b npouecce Ha­
cbimeHHH, MOJKHO nOAyHHTb BeCbMa MeAKOe 3epHO (ÖAH3KOe K Ha- 
naAbHOMy) A am e npn AAHTeAhHbix BbiAep>KKax a o  7— 10 h b npo- 
ueoce XHMHKO-TepMHuecKOH o6pa6oTKW. H3M eiienHe BeAHHHHbi 3ep- 
Ha 3a cneT npeABapHTeAbHOH o6 p a 6 om H  n a  4— 5 ßaAAOB TeM ue 
MeHee He noBAHHAO Ha xapaKTep paonpeAeAeHHH yrA epoA a  h a30- 
Ta b CAoe. T l a * e  yBeAHHeHHe 3epHa o t  l i l- ro  ä o  4-ro  6aAAa 
(npeABapHTeAbHbift narpeB  b HeHTpaAbHbix c o a h h m x  BaHHax cTa- 
a h  25XTT Ha 880 h 1200° cooTBeTCTBeuHO c  BbipaBHHBaHHeM TeM­
nepaTypbi o6pa3UOB npn 850° h unaiiHpoBahihcm npH s t o h  TeMne- 
p a ry p e  b TeneHne 1,5 h )  ne H3MeHHCT pacnpeAeAenue a30Ta h y r- 
A epoAa no rAyßHHe c a o h .

rio -BH AH M O M y, öoA b iu ey rA O B b ie  rp an H U b i b n p e A e n a x  
d =  12-7-4 ßaAAOB He OKa3biBaioT n p a K T H n ecK o ro  b a h h h h h  Ha p a c -  
npeAeACH H e a3 0Ta  h y r A e p o A a  n o  r A y ö n n e  u eM eH TO B auH oro, h h t -  
poueM eH TO B aH H oro h  u H an u p oB aH H oro  CAoeB.

r ip eA B a p irreA b H a H  o ö p a ß o T K a , H3.MeHHH BeAHHHHy d ,  0 K a3b iB aer 
cy m ecT B eu H o e  BAHHHHe Ha inpOKaAHBaeMOCTb c a o h .

Ä u a rp a M M b i (p n c . 5 )  ä a h  K p y n H o ro  ( a o  5 - r o  ß a A A a ) h m oak o - 
ro  ( ä o  1 0 -ro  ß a A A a ) 3epH a m oKa3biBaioT, h t o  pa3AHHHe b n p o -  
KaAHBaeMOCTH yBeAHHHBaeTCH C yM eHbUieHHeM  CKOpOCTH OXAaJK- 
ä ch h h  n p n  3aK aA K e. Ha paccTOHHHH 7 = 2 5  m m  o t  T o p u a , c o o t -  
BeTCTByio iueM  c k o p o c t h  oxAaJKAeHHH noBepxHOCTH BnaAHHbi 3 y 6 a  
B e A y m e ro  UHAHHApHHecKO.ro 3 y 5 n a T a ro  K O A eca  3 a A H e ro  MOCTa 
3HJI-1130, H3M eHenHe 3epH a aycT eH H Ta  c 5 - r o  a o  1 0 -ro  öaAAO B

6 ™ *  &KM
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P h c . 1. BAHHHHe npeABapH­
TeAbHOH TepMHHecKoft o 6pa- 
6 o t k h  na KHHeTHKy pocTa 

3epHa CT3AH 25

Ph c. 2. H3MeH6HHe BeAHHHHbi 
3epHa c t h a h  25XTHMAIO b 3a-
BHCHMOCTH OT npeABapH TeAbH O ft 
TepM H H ecKoft OÖpaÖOTKH C p a 3 - 
AHHHblMH CKOpOCTHMH 0XA3JKÄ6- 

h h h  nocAe aycTeH H 3au H n:

1 — b MacAe 4- OTnycK; 2 — Ha B03- 
a y x e ; 3 —  c  t> =  1207‘<

1
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Ph c. 3. P o c t  BeAHHHHbi 3ep- 
Ha aycTeH H Ta c tb a h
25XTHMAIO npn ueMeHTa-
UHH H HHTpOUeMeHTaUHH B 
33BHCHM0CTH OT peJKHMOB 
npeABapH TeAbH O H  TepM H ne- 

CKOH OÖpaÖOTKH:

/ — aycTeHH3auHH, oxjiaHc^CHHe 
b Machte, om ycK , HHrpou;eMeHTa- 
Uhh; 2 —  aycTeHH3ai*HH, o x j ia » : -  
ÄeHwe b M acjie , o m y c K , ueMeH- 
T a u H «; 3  —  aycTeiiH3auHH, o x -  
j ia Ä Ä eH H e  c  v  ?= 120°/^, ueM eHTa-

UHH

Ph c. 4. XapaK Tep p o c T a  
3epiHa aycTeHHTa b  3 3 b h - 
CHMOCTH OT peJKHMOB 
npeABapH TejibH O Ö  T ep - 
MHH6CKOH OÖpaÖOTKH HpH 
pa3JIHMHOH ÄJlHTeJlbHO-

c t h  ueM eH TauH H :

/ —  c jio ft ; 2 —  cepÄueBHHa 
(npeÄBapHTe^bHan o6pa(5oT- 
na —  y-JiyHiiieHHe c 900°); 3 —  
c jio f l ;  4 —  cep A u eB im a  (n p eA - 
BapHTe^bHan o6pa6oTKa — 
H arpeB  a o  1250°, t = ® 1 ,5  h, 

OMa?KÄeHHe c p  — 120°/^)
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34 ÄBTOMOÖHJIbHatl npOMblUIJieHHOCTb Jfe 9, 1970 r.

npHBOÄJlT K CM emeHHK) AHHHH paBHOH TBepÄOCTH H V  400— 800 
Ha paccTO H H iie, co oT B eT C T B y iom ee  H3MeHeH'Hio KOHueHTpaiiHH C  Ha 
0,1 % ,  h t o  cooT B eT C T B yeT  yM eH biueH H io  r.nyO m iw  acJxjieiKTHBHoro 
CAOH ( c  TBepÄOCTbK) AO H V  5 0 0 ) H 30HbI CAOH C BblCOKOfi TB ep- 
AOCTbKJ ( ä o  H V  7 0 0 ) Ha 2 0 %  HAH pa3AHHHIO B TBepÄOCTH npu  
paB H oft KO HueHTpaiiHH  y r A e p o A a  ä o  H V  100. C T en eH b  yM eH biu e- 
1IHH rjiyÖ H H bl 3^(j)eKTHBHOrO  CAOH HpH aHaAOrH'HHOM H3MeHeHHH 
BeAHHHHbl 3ep H a  yBeAHHHBaeTCH ä a h  C T aA e fi c  ö o A e e  h h 3 k oh  npo- 
KaAHBaeM OCTbio (2 5 X r T ,  15X  h Ä p . ) .  H cnblTaH H H  C TaAefi
2 5 X T H M A IO ,  2 5 X T M  h 2 5 X I T  n o c A e  H H TpoueM eHTauHH h u eM en - 
T am iH  IHa CTaTHHeCKHH H3THÖ nOKa3aAH, HTO B CT3AH 2 5 X T H M A K )  
KaK n pn  ueM CHTaiiHH, T a K  h inpu HHTpou.eMeHTau.HH b C A ynae wa- 
MeAbneHHH 3 e p n a  ä o  13— >12 Ö 3 a a o b  m o jk h o  noAyH H Tb n p eu eA  
npoHHOCTH n pn  H 3ru6 e ä o  260  kFJmm2,

Phc. 5. Z Iu a rp a M M a  n poK aA H B aeM ocTH  ueMeHTO- 
B aH H oro  c a o h : c n A o m n a n  a h h h h  —  M eA K oe 3ep - 
h o , umpHXOBaH a h h h h  —  K p y n H o e  3 ep n o  (u H tjip a - 

m h  o6 o3 H au eH a  TBepAOCTb)

yß eA H H eH H e 3 ep n a  3a cn eT  n peA B apH TeA b H oß  o ö p a ö o T K H  ä o

7 - ro  ö a A A a  npuBOAHT k cHHHseiiH io npoHHOCTHbix c b o h c tb  n pn  H3- 
rn 6 e  n a  20%. B c t b a h  25XTT T a u o e  u<e H3M6HeHHe BeAHHHHbl d  
He H3M eiiHeT n p e A e n a  npoHHOCTH, KOTopbifi ocTaeTCH paBHbiM 
160— 170 i< r/ m m *.

H cn w TaH H H  Ha y c T a A o c T b  n oK a3aAH  ö o A b iu y io  nyBCTBHTeAb- 
HOCTb K H3MeHeHHIO BeAHHHHbl 3epH a (pHC. 6, ü ) .  J (a H CT3AH
25XTHM AIO ycTaAO C TH an  n pon H ocT b  113 K r/ m m 2 n oA yn eH a  npn  
HH TpoueM eH TauH H  ä a h  B apu aH Ta  c  H anM enbuiH M  3epHOM (4 m k m ) .  
n p n  yßeAHHeHHH 3 ep n a  aycT eH H Ta  ä o  7 m k m  (»p H B a n  2 )  a o a t o -  
BeUHOCTb A ( OÖpa3UOB n p H  OÄHHaKOBOM H ainpH *eH H H  U m ax 3a- 
MeTHO CHHJKaeTCH. Z(AH  UeMOHTOBaHHblX OÖpa3UOB, y  KOTOpblX 
3epHO b CAOe B 0 3 p acT aeT  ä o  40 m k m , CHHJKaeTCH KaK  N ,  TaK  h 
n p eA eA  ycTaAOCTH Ha 6 a 3 e  5-10® u h k a o b  (K pH B an  3 )  n o  cpaB H e- 
hhk> c  AaHHbiMH, noAyHeHHbiM H n o c A e  H H TpoueM eHTauHH TOfi JKe 
CTaAH. y BeAHueHHe 3 e p «a  ä o  22 m k m  3a  e n e r  n peA B apH TeA b H oß  
TepM H H ecK ofl o 6 p a 6 o T K H  CHHJKaeT ycTaA O C Tu yio  n p on n ocT b  ä o  
70 Kr/MM2, t .  e. e u ie  Ha 25%. AH aAorH H H b ie  p e3 yA b T a T b i 6 h a h  
n oA yn eH b i npH H3MeHeHHH d  b unaHHpoBaHHOM  C A oe ä a h  c th a h  
25XTT c 11 ä o  4 öaAAO B  (pnc. 6, 6 ). B s to m  C A ynae  n p on cx oA H T  
yM eH biueH H e yc iaA O C T H o fi u p o h h o c th  c  95 ä o  51 K r /m m 2.

O ä H 3 k o  H3M eAbneHHe 3epH a aycT eH H Ta  b ueMeHTOBaHHOM C A oe 
o6pa3U O B CTaAH 25X IT  n p eA B apH TeA b H oß  o ß p a ö o m o f i  c 7 -ro  ä o  
11 -TO ißaAAOB He TOAbKO iHe npHBeAO K yBeAHHeHHIO yCTaAOCTHOß 
npoHHOCTH, « 0  A au ce  n0HH3HA0 HX ÄOATOBeHHOCTb. AH aAH 3 MHKpO-

130

HO

90

70

S=-J<

. 1 1 , K

0

/ i
I- /

CTpyKTypbl H MHKpOTBep- 
ÄOCTH nO'BepXHOCTHblX
(JlHAbMOB c a o h  ,noKa.3aA,
HTO IHa TAyÖHHe AO 
0,05 MM 'B 30He BHyTpeH- 
Hero OKHCAeHHH n ern py io - 
IU11X SAeMCHTOB nOHBAHIOT- 
ch HefMapTeHCHTHbie npo- 
AyKTbi pacnaA a aycTeHH­
Ta, KOAHWeCTBO KOTOpblX 
yMeilbUlaeTCH C pOCTOM Be­
AHHHHbl d,  h to  noBHuiaeT 
TBepAOCTb nOBepXHOCTHblX 
tjlHAbMOB. yBeAHHeHHe KO- 
AHHeCTBa HeMapTeHCHTHblX 
npoAyKTOB pacnaAa b .30 - 
He c «aHÖOAbiuHMH Hanpa- 
JKeHHHMH inpHBOÄHT K CHH- 
JKCHHIO ÄOATOBeHHOCTH.

C  yMenbiuöHHöM paaMe- 
pa 3epHa b CAoe co CTpyK- 
Typofl: MapTeHCHT h ocTa- 
ToHHbifl aycTeHHT —  yße- 
AHHHBaeTCH KOHCTpyKTHB- 
nan npoHHOCTb CTaAeß 
HOCAe XHM HKO-TepMHHCC- 
k oh  o6pa6oTKH, noBbiuian 
COnpOTHBAeHHe H3TH6y H 
ocoöeHHO ycTaAOCTHyio 
npOHHOCTb CTaAH, ,HO CHH- 
»a ioTC H  cBoßcTBa npn 
nOHBAeHHH HeMapTeHCHT­
HblX npoAyKTOB pacnaua 
B nOBepXHOCTHblX (J)HAb- 
M ax  nocAe HeMeHiamiH h HHTpoueMeHTauHH.

TaKHM o6pa30M, nonyneHHe ocoöo MeAKoro 3epna o  HacbimeH- 
hom  CAoe 3a cneT npeABapHTeAbHoß TepMHwecKoß oöpaöoTKH 
ÄOAJKHO ÖblTb CTpOTO COTAaCOBaHO C BblÖpaHHOfl MapKOfl CTaAH 
h noAHbiM u h k aom  TexHOAorHH TepMwnecKoß o6pa6oTKH. B npo- 
th b h o m  CAynae BeebMa MeAKoe 3epHO ,b CAoe MOiKeT yxyAuiHTb 
KanecTBo t o t o b o t o  H3AeAHH.
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P hc . 6. B A H H iin e npeABapHTeAbHoß 
o ö p a ö o T K H  n a  yc T a n o cT H y io  npon- 
u oc T b  CTaAH 2 5 X T T  h  2 5 X T H M A K )  
n o c A e  HH TpoueM eH TauH H  h  ueMeHTa- 

Uhh:

a — CTajib 25XTHMAK): 6 — cTâ b
25XTT; / — MejiKoe 3epHo; I I  — Kpyn- 
Hoe 3epHo; 1 — HHTpoueMeHTauHH;

2 — ueMeHTauH«

y B A J K A E M M H  T O B A P H I U !

H e  3 a 6 y w b  C B o e B p e iw e H H O  n o a n e c a T b C H  H a  a c y p H a j i

«  A B T O M O B H J lb H A H  n P O M L I I I I J I E H H O C T L »  
H a  1 9 7 1  r o f l

n o A D H C K a  n p H H H M a e T c a  6e3 o r p a H H H e H H H  b  n y H K T a x  n o A n a c K H  
* C o H )3 n e » ia T b > > , b  n o H T a M T a x ,  r o p o A C K H X ,  p a ä o H H b i x  y a j i a x  h  O T A e J i e H H a x  

C B H 3 H , a  T a K H c e  y  o ö m e c T B e H H b i x  p a c n p o c T p a H H T e j i e ü  n e n a T H .  

M C y p n a j i  m o h c h o  n p H o ß p e c T H  t o j x b k o  n o  n o A im c i c e .
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AHAJ1M3 KOHCTPYKUHM H MCIIblTAHMH EEH 30H A C0CA  
TMF1A E7 C MEXAHM4ECKMM flPHBOflOM

B EFl3HHOBbIPI ÄnacJiparM eiiHbiH  n a c o c  
c  MexaHHMecKHM npHBOÄOM THna B7 c 

HOMHH3AbHbIM H apylK H bIM  AHaM eTpOM  
4>JiaHueB 70 mm b x o ä h t  b  TH nopa3M epH bifi 
pH Ä  6eH3HHOBbIX nOÄKaHHBaiOmHX HaCOCOB 
ä a h  aB TO M oO m ib iib ix  A B H raT eA e ft, HBAHHCb 
HaHMeHbiUHM T n n op a 3 M ep oM  p s f la .

Ben30'nacoc tnna B7 paspaßotan npn- 
MeHHTejlbHO K HOBOMy ÄBHraTeAIO aBTOMO- 
6 h a h  «M o c k b h h - 4 1 2 »  h MO*eT ßbiTb TaKwe 
Hcno^b30BaH ä jih  cepHHHbix h nepcneKTHB- 
h w x  aBTOMOÖHÄbribix ABHraTeAeft c  naco- 
BblM paCXOÄOM TOÜÄHBa ÄO 20— 25 KZjH. 
ilpH pa3paöoTKe KOHcrpyKiiHH MaAoraßa- 
pHTHorö Hacoca THna B7 Heo6xoÄHMO 6bi- 
jio  oöecne'iHTb ero Ma.iwe raßapiiTbi co- 
TÄacHO MOHTa>KHOMy MecTy Ha ÄBHraTejie 
h ycTOHHHByio paöoTy ßeH30Hacoca npn 
BbicoKoü TeMnepaType OKpy>Karom6ro b o 3- 
Äyxa, a TaK*e ÄOCTaTonHyio ero npoH3Bo- 
ÄHTeÄbHOCTb BO BCeX yCAOBHHX sxcnAyaTa- 
UHH. npn yMenbiueHHH raßapHTHbix pa3Me- 
poB Hacoca yKa3aHHbie TpeßoBaHHH Morjw 
öbiTb öÖeciiCHeubi t o -t b k o  ncno.ib30BaiineM 
uejioro KOMnaeKca MeponpHHTHft: cnemi- 
ajibHofl OTpaöoTKH ero paßoneft KaMepw c 
ueHbio yMeHbineHHH «BpeÄHoro npocrpan- 
CTBa» H CHH>KeHHH rHApaBAHHeCKOTO conpo­
THBAeHHH Hacoca, noBbiuieHHH paßonero 
ÄaBÄeHHH C COOTBeTCTByiOmHM yBCÄH'ieHH- 
eM ÄaBÄeiiHH nyAeßoft noÄann, BbißopoM 
oiiTHMaÄbHoro x o ä 3  AnaijiparMbi nacoca h

1. rioÄÄHa<})parMeHHOe npocTpaHCTBO Ha­
coca  OTÄeJiefio o t  nojiocxH  n a p ie p a  ä b h - 
raTeJiH cnenHa.nbiiblM ynaoTHHTe.ieM, k o t o -  
pbift npeÄOTBpamaeT BpeAnoe XHMHnecKoe 
B03ÄeftcTBHe na Äftac|>parMy KapTepHbix ra -  
30b , Bbiöpoc M acaa nepes ÄpeHa>KHoe o t -  
BepcTHe b Kopnyce nacoca h nonaAaiine 
6eii3HHa b KapTep ÄBHraTejiH b CAynae iia- 
pymeHHH repMeTHHiiocTH ÄHaijiparMbi.

2. Pa3M epbi naen pbinara npHBOÄa Bbi- 
ßpaiib i TaKHMH, h to  nepeÄaTOHiioe OTiiome- 
HHe 6 ä h 3 k o  1 : 1 ,  h t o  oßecnenHBaeT n an - 
Menbuiee BAHHHiie na napaMeTpbi nacoca 
cJiynaflHbix iieTom iocTeft H3roTOBACHHH Ae- 
Taaeft npHBOÄa, h x  H3Hoca b sKcnAyaTauHH, 
a T3K>Ke B03M0ÄH0H HeTOHHOCTH noAßopa 
npoKAaAOK npn MOHTaxe Hacoca.

y  H a co ca  THna 965 3 b to m o 6 h jih  «3ano- 
p o > K eu » ([1] h y  n eK O Topb ix  H acocoB  3 a p y -  
ße>KHbix (|)HpM H3-3a H eß A aron p H H T H oro  c o -  
OTHOiueHHH nAen p b in a ra  npHBOÄa Bce y x a -  
3aHHbie OTKÄOIieHHH b a h h io t  Ha AeficTBH - 
TeJibHoc noÄO JKenne ÄH acfiparM bi b n a c o c e  
c yBeÄHHenueM b 2,5 pa3a.

3. Bo3M O >K iiocTb 3aMeHbi Ä H a ijipa rM b i b 
C A ynae  e e  H3Hoca 6e3  ACMOHTaiKa p u n a r a  
npHBOÄa.

4. Bojibmoe npoxoÄHoe cen eu H e K A an a -
HOB H COOTBeTCTBeilHO MaJIOe HX THÄpaBÄH- 
n ecK o e  conpoTHBÄCHHe.

O Ä iia K O  Ä a * e  iip n  ß o jib m oM  npoxoÄH O M  
ceneHHH KJiananoB  n p o Ä O A Ä iiT e A b iio c T b  o t -  
k p h th h  h x  Ha Bb icoK ux o ß o p o r a x  Ä B iiraT e- 
a h  co cT a B Ä n eT  B c e ro  o k o j io  0,01 ce/c. B p e - 
M H -ceneuH e BcacbiBaiomero K A a n a iia  npn 
3TOM CTailOBIITCH HeÄOCTaTOHHbIM ÄÄH llOA- 
H o ro  3an oÄ H eiiH H . 6eii3HHOM ocB oßo>K A a io- 
m e ro cH  o ß b e M a  b p a ß on e ft  K aM ep e , b pe- 
3 yA b T a T e  n e ro  b lie ft  o fipa3yeTC H  B b icoxoe  
pa3pe>KeH H e, h to  u p h b o ä h t  k  3aK n na iiH io  
ßeH3HHa. W acTb  o ß b e M a  p a ß on e ft  KaM epbi 
3anoAHHeTCH n a p a M ii ßeH 3H na, a T a x iK e  
BblÄGAHIOIHHMCH H3 IieTO B03ÄyXOM. 
O n n caH U b ie  n p ou eccb i, n p o n c x o Ä H iiiH e  b 
n a c o c e , 3H aiiHTeAbHO yx y Ä iu a iO T  e r o  p a ß o - 
T y  b C A ynae npHM enenHH 6 ch 3 H iiob  c  ßoAb- 
ihhm coA cp iK aH H eM  A e rK iix  (})paKUHft, a 
TaK iK e  n pn  sK c iiA ya T a iiH H  aBTOMOßHAH b 
ycÄOBHHX Bb icoK oft T eM n ep aT yp b i O Kpy- 
jK a io u ie ro  B 0 3 Ä yx a . J Io ä h  n ap oB 0 3 Ä yu in o ft  
CpeÄbl n pn  3T0M CT3HOBHTCH 3H3HHTeAb- 
h oü , ä ä h  e e  ß b ic T p o ro  yÄ a Ä e m iH  113 K aM e­
pbi h n o c Ä C Ä y io u ie ro  iia rH eT am iH  H M eiou ie- 
rocH  b p a ß on e ft  K aM ep e  H eß o Ä b iu o ro  k o ji i i-  
n ecTB a T o n a iiB a  n ep e3  H arn eTaTeÄ bu b ift 
K Ä a n a n , b o coß eH tio cT H  n pn  ß oÄ b u in x  nnc- 
Ä a x  oßopoTO B  K O A eH n aToro  B an a, n e o ß x o -  
ä h m o  yB eÄ H n e im e M aKCH M aÄbH oro ä 3 b a c -  
hhh , p a3B H B aeM oro  n a c o c o M , t .  e. n oB b im e- 
HHe ÄaBAeiiH H  n yÄ eB o ft n o Ä a m i p c. O Ä iia -  
k o  noBbimenne BeÄHHHHbi ÄaBAeiniH liyae - 
BOft nOAaHH CBH33HO C yJKeCTOHCHHeM yc- 
a o b h ö  paßoTbi nonAaBKOBoro MexaiiH3Ma 
K apß iopaTopa h ß oaee  HHTencHBHbiM H3iio- 
com  ÄHaijiparMbi Hacoca. Ä ä h  oßecneneHHH 
HaÄeiKHoft paßoTbi M anoraßapiiTH oro Haco­
ca B7 p33MepHOCTH 70 MM B yCAOBHHX Bbl- 
c o k o h  TeM nepaTypbi OKpyiKaiou iero B03Äy- 
xa , npHHHTbift ÄHana30H AonycTHM oro ÄaB­
ÄeHHH HyAeBoft noÄann Bbirne, neM y  ßeH- 
30HacocoB OTenecTBeHHoro npoH3BOÄCTBa, 
Ha 20% , t- e- BeAHHHHa ÄaBÄeHHH HyneBoft 
noÄann ßeH30iiacoca B7 cocTaBÄHeT m hhh- 
MaÄbHO 225 h MaKCHMaÄbHO 275 m m  p r .  c t .  
n p n  3 to m  b H acoce npHMeHeHa ß oaee  H3- 
HococToftKaH ÄHacjjparMa, cocTOHman H3 
Ä ßyx ä h c to b  MeMßpaHHoro noÄOTHa, H3ro- 
TOBÄeHHoro Ha ocHOBe KanpoHOBoft TKaHH 
(apTHKyA 1520) c ÄßycTopoHHeft pe3HHO- 
b o ö  oßMa3Kofi HPFI-1024 t o ä iu h h o ü  ä h c tb  
0,4 mm.

CpaBHHTeAbHbie ncnbiTaHHH ßeH30Haco- 
ca B7 h cepHftHbix HacocoB CTapux k o h - 
cTpyKiiHÖ OTenecTBeHHoro npoH3BOÄCTBa 
THna A4/402, ycTaHaBÄHBaeMbix Ha aBTOMO- 
ÖHÄHX « M oCKBHH-408» BKÄIOHHTeÄbHO, TH­
na 965 aBTOMOßHAH «äanopoxceu», a TaK- 
* e  nacoca T tm a  BCD (JuipMbi KopoHa aß- 
to m o ö h a h  O H AT-124, npoBOÄHAiicb Ha 
6e3MOTopHOM CTeiiÄe, rHÄpaBAHnecKan cxe­
Ma KOTOpOTO C00TBeTCTB0B3Aa HOpMaAH 
OH-025 226-64 [2], H acocu  HcnbiTbiBaAHCb 
Kax n pn  oßbiniioft (20— 25°), TaK h mp« 6o- 
Aee ubicPKPft T e M n e p a T yp e  oKpywaiomeft

ä p -
BeH3HHOBbift Hacoc TH na B7 (pnc. 1) 

HMeeT CAeÄyiOIHHe KOHCTpyKTHBHbie oco- 
ßeHHOCTH:

P h c . 1. r io n e p e n H u ft  
p a3 p e3  6eH 3 0 H acoca  B7:

/ — Kopnyc Hacoca; 2 — ana- 
ctparM a; 3 — roaoBKa Haco­
ca; 4 — oßoflMa K.ianaHa; 
5 — 3anopHaq naacTHHa Kaa- 
naHa; 6 — KpbiuiKa roaoBKH; 
7 — (JjH.ibTp; 8 — Tnra AHa- 
<t>parMbi; 9 — ynaoTHHTeab 
thth; 10 — punar npHBoaa; 
I I  — pbiqar BaaHKa pyHHoro 

npHBoaa
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CpeÄbl (90— 100°). n p H  HCIlblTaHHHX Be- 
jiHBHHa AaBAeHHH H yjieBOH n oA anH  po  6eH- 
3 0 H acocaB  A4/402 h 965 inyTBM n oA 'ö op a  
n p y * H H b i A n a ip p a rM b i npnB O AH Aacb  k npn- 
MepHO OÄHHaKOBOMy 3HaqeHHK) H COCTaB-
AHAa 217— 230 m m  p r .  c t ., t .  e. HMejia h h jk - 
h hh  npe^eji po, npnHHTbiß ä a h  Hacoca B7. 
BejiHHHHa aaß^eHHH HyjieBofl inomann 6e«- 
30Hacoca BCD 3 b to m o 6 h a h  <1>HAT-124 He 
peryjiHpoBaJiacb h npeBbiuiaAa yKa3aHHbie

P h c . 2. 3aBHCHMOCTb npoH3BOAHTeAbHO- 
c t h  Q ioo AaBJieHHH HyjieBOH noAaHH p 0 
H n p eA eJ ib H o ro  pa3pHH<eHHH p e a «  ot  

HHc jia  o ö o p o t o b  npH BO AH oro B a jia :

I  —  H acoc  THna E 7 ; 2  —  H acoc  Tnna  BCD;
3 —  Hacoc THna A4 (402); 4 —  Hacoc THna 

965

3HaneHHH cooTBeTCTByiomefi BejiHHHHbi 6eH- 
30HacocoB A4/402 h  965 b  cpeAneM Ha 
15%. Ha pHc. 2 h  3 npHBeAeHbi 3 3 b h c h m o -
CTH HaCOCOB npH'ÄpOCCejIHpOBaHHH TOnjIH- 
Ba Ha BbixoAe c npoTHBOflaBJieHHeM 
100 MM p r .  CT. (Qioo), COOTBeTCTByiOmeM 
npoTHBOAaßjieHHK} npn paßoTe Hacoca Ha 
AßHraTejie, o t  HHCJia o ö o p o t o b  npHBOÄHoro 
BaJia h TeMnepaTypbi OKpyjKaromefi cpeau.

p a T y p w  Ton jiH B a  Ha B b ixoÄ e  H3 H a ­
c o c a  (KpecTH KO M  o6o3 H an eH  TeM ne- 
p aT yp H b ift  n p e A e A  y c T o f i iH B o f i  p a ­

ÖOTbi) :

a —  npH n  «= 1800 oÖ/m uh; 6  —  npH n =• 
=  600 o6 !m u h ; 1 —  Hacoc THna E7; 2 —  
Hacoc THna A4/402; 3 —  nacOC THII9 905

npOH3BOAHTeAbHOCTb HaCOCOB Qioo (pHC. 2) 
B 33BHCHMOCTH OT HHCJI3 OÖOpOTOB npHBOÄ-
h o to  B a jia  H3MeHaeTCH c jieA y iom H M  o ö p a -  
30m : 68— 85 a /h ä j ih  B7, 34— 52 a /h ä jih  
A4/402 h 20— 30 a /h ä j ih  965. üpoH 3B O - 
ÄHTejibHOCTb Qioo H a co ca  B7 noHTH b 2 p a -  
3a n p eB b im aeT  cooT B eT C T B y iom y io  npoH3BO- 
ÄHTejibHOCTb H a co ca  A4/402 pa3MepHOCTH 
80 mm h noHTH b 3 p a 3 a  npoH3BOAHTeAb- 
HOCTb H a co ca  3 b to m o 6 h a h  «3 a n o p o > K e ii» .  
B eH 3 0 H acoc  THna BCD 3 b to m o ö h a h  
OHAT-124 c yBejiHneHHeM HHCAa o ö o p o t o b  
npH BO ÄH oro B aaa  n oB b iu iaeT  c b o io  npoH 3- 
BOÄHTeJibHocTb, KOTopaH  ÄOCTHraeT n pn - 
MepHO ypOBHH npOH3BOÄHTejIbHOCTH H aco - 
ca  B7 n pn  1200 o6/muh  npH BO ÄH oro BaAa. 
ü a J ib H e fiu ie e  yB ennneH H e HH cjia  o6op oTO B  
He c n o c o ö c T B y e T  p o c T y  npoH 3BO AH Tenbiio- 
CTH, a H ao6 opO T , npOH3BOÄHTeJIbHOCTb H a ­
c o c a , b h äh m o, H3-3a yBeAHneHHH BHyTpeH- 
HHX THÄpaBJIHHeCKHX COnpOTHBJieHHH B 
HeM n oH H *aeT C H  h npH 2400 o6/muh  a o -  
CTH raeT B c ero  65 a /h , t .  e. Ha 20 a /h 
MeHbHie COOTBeTCTByiOmeH BeAHHHHhl ä jih  
6eH 3 0 H acoca  B7, HecM OTpn Ha t o ,  h to  ä 3 b -  
j ie n n e  HyjieBOH n oA anH  6 eH 3 0 H acoca  BCD 
Ha 30 mm pr. c t .  npeBb im aAO  ÄaBJieHHe 
H yn eB oft h o a s h h  ö erraoH a coca  B7. I lp eÄ eJ ib -  
H oe p a 3 p e *e H H e , c o 3 Ä a B a eM o e  H aco- 
com  B7, n p eB b im aeT  cooT B eT C T B y iom y io  Be- 
jiHHHHy ä ä h  H acocoB  C T ap w x  M O ÄeÄefl b 
cpeÄH eM  Ha 150— '170 mm pr. c t .  h Ha 
30 mm pT. c t .  H a co ca  BCD.

PaÖOTOCnOCOÖHOCTb HaCOCOB B 33BHCHM0- 
c t h  o t  TeMnepaTypbi OKpyjKaiomefi cpeAM 
noKa3aHa Ha pnc. 3. OnpeÄeAeHHe yKa3aH- 
h o ö  33BHCHMOCTH oöecnenHBaAocb nyTeM 
noÄOrpeßa Hacoca [3]. XapaKTepHCTHKH 
CTpOHAHCb B 33BHCHMOCTH OT TeMnepaTy­
pbi TonAHBa, BbixoÄHmero H3 Hacoca. npn 
ÄOCTHweHHH HeKOTOporo 3naneHHH TeMne­
paTypbi TOnAHBa Ha BbIXOÄe npOH3BOÄH- 
TeAbHOCTb HaCOCOB CHHJKaeTCH, 3aTeM no- 
Äana TonAHBa ä h ö o  npenpamaeTCH coBceM 
(npOHCXOÄHT CpblB nOÄaHH), HTO HaÖÄIO- 
ÄaeTCH y HacocoB CTapbix MOAeAeß 
A4/402 h 965, ä h ö o  c t3 h o b h tc h  nepasHO- 
MepHofi, t .  e. HacTynaeT TaK Ha3biBaeMbifi 
«TeMnepaTypHbiii npeAeA ycToßwiBofi pa- 
6 o t h » ,  KaK 3 t o  HaÖÄiOÄaeTCH y Haco- 
c o b  B7. IToÄaHa TonAHBa npn s to m  ocTaeT- 
CH Ä0CT3T0HH0H ÄÄH paÖOTbi ÄBHTaTeAH. 
FIpeKpameHHe noÄann TonAHBa ä a h  Haco­
coB A4/402 h 965, a T3K>Ke Hana.no He­
pa BHOMepHoß noÄaHH TonAHBa ä ä h  Haco­
ca B7 na rpa<}>HKe ä ä h  yAoöcTBa oöo3Ha- 
HeHbl OÄHHaKOBHM yCÄOBHbIM 3H3KOM. BeH- 
30Hacoc B7 ÄOCTHraeT npeÄena ycTOHHHBoii 
paßoTbi npn TeMnepaType TonAHBa, Bbixo­
ÄHmero H3 Hacoca, Bhime 60°. Flpn s to m  
noÄana TonAHBa npoÄOJi>KaeTCH, h o  c  KpaT- 
KOBpeMeHHHMH nepepbiBaMH. B cHAy k o h -  
CTpyKTHBHbix ocoöeHHOCTefl Hacoca B7 (m h - 
HHM3AbHbIH KOS(|)(j)HIIHeHT «BpeÄHOTO» 
o6beMa b paöoHefi KaMepe, j ih k b h ä 3 h h h  
«MepTBbix» 30h  b roÄOBKe, KÄanaHbi c yße- 
AHHeHHbiM npoxoÄHbiM ceneHHeM H ÄP-) 
oßecnenHBaeTCH BbiTecHeHHe o6pa3yiomeH- 
ch  b rojioBKe napoB03ÄymHoft npocAOHKH, 
b pe3yAbTaTe nero nacoc npoÄOJDKaeT noA-
KaHHBaTb TOnAHBO, XOTH H HepaBHOMepHbl- 
MH nOpUHHMH. HeCMOTpH Ha BblCOKyiO TeM- 
neparvDy TonAHBa Ha BbixoÄe, npeBbimaio- 
myio 60°. noÄHoro OTKa3a b pa6oTe 6en30- 
Hacoca B7 He HaÖJiiOÄaAocb, ero paöoTa 
npOÄOATKaAaCb H npOH3BOÄHTeÄbHOCTb Qioo 
npeBbimana noTpeÖÄeHHe TonAHBa ÄBHraTe- 
AeM npH COOTBeTCTBylOmHX HHCJiaX o6opo- 
t o b  npH TeMnepaType oKpy>Kaioui.eH cpe- 
ä w  (b o ä h H 3 h  BaHHa) 100°. CepHÜHbie Ha- 
cocbi CTapwx MOÄeAeß A4/402 h 965 noA-

HOCTbio npeKpamaiOT noÄany y * e  npn TeM­
nepaType TonAHBa Ha BbixoÄe H3 Hacoca 
cooTBeTCTBeHHO 45 h 35° h TeMnepaType ok- 
pywaiomeH cpeÄbi (BOÄHHan BaHHa) Bcero 
60— 70°.

CpaBHHTeAbHbie HCnHTaHHH 6eH30HaC0- 
cob 6mäh npoßeÄeHbi TaKHie Ha m o to ph w x  
CTeHÄax Ha aBT033B0Äe h m . JleHHHCKoro 
KOMCOMOAa, Ha ÄBHraTejie « M ockbhh -412» 
H MeAHTOnOAbCKOM MOTOpHOM 3aBOÄe Ha
ABHraTeAe 966 AT. Ha aBT033BOAe hm. Jle-
HHHCKOrO KOMCOMOAa 20 6eH30HaC0C0B HC- 
nbiTbiBaAHCb npn oöbiHHoft TeMnepaType 
oKpy>Kaiomero B03Äyxa c H3MepeHHHMH hx 
napaMeTpoß, npn stom TonAHBo b Kap6io- 
paTop noÄaBaAocb caMOTeKOM. Mhcao 060- 
poTOB KOJieHHaToro Bana ÄBHrareAH H3Me- 
HHAoeb b mnpoKOM ÄHana30He c 600 äo 
5800 b MHHyTy, t .  e. ABHraTeAb bhboähach 
Ha pe>KHM MaKCHMaAbHoft MomHocTH. CpeA- 
HHH npOH3BOÄHTejIbHOCTb Qioo B 33BHCH- 
MOCTH OT HHCAa OÖOpOTOB ABHraTeAH CO- 
CTaBAHJia MHHHM3AbH0 24 H MaKCHMaAbHO 
70 a / h . B 3aKAioneHHH 3aB0Aa no pe3yAb- 
TaTaM HcnbiTaHHH OTMenaeTCH, hto npoH3- 
BOÄHTeAbHOCTb 6eH30HaC0C0B B7 paCTeT 
npHMepHO äo 3600 o6/muh  KOJieHnaToro 
Bana, nocAe nero npoH3BOAHTeAbHOCTb oc- 
TaeTCH nOCTOHHHOH BnAOTb ÄO OÖOpOTOB, 
COOTBeTCTBylOmHX MBKCHMBAbHOH MOmHO- 
cth ABHraTeAH, t. e. äo 5800 o6/muh.  Ta- 
khm o6pa30M, y  6eH30Haicoca B7 b otah- 
nne o t  6eH3o«acoca BCD (JmpMbi Kopona 
naAeH.HH npOH3BOÄHTeAbHOCTH ITipH BblCO- 
KHX HHCA3X OÖOpOTOIB He HaÖÄiOÄaeTCH.

Ha MeAHTOnOAbCKOM motophom 3aBOAe 
HCnblTaHHH npOBOÄHAHCb B TenAOBOfl KaMe­
pe npH TeMnepaType OKpyjKaiomero B03- 
Ayxa 55— 60°, TeMnepaType TonAHBa b Ton- 
ahbhom 6aKe 50— 55° h TeMnepaType Mac­
Aa b KapTepe ABHraTeAH 105— 110°. ZIbh- 
raTeAb paöoTaA npn noAHOM otkpwthh 
ApOCCeAbHOß 33CAOHKH C HHCAOM OÖOpOTOB 
KOJieHnaToro BaAa 4000 b MHHyTy. Pe>KHM 
HcnbiTaHHfl BKAKmaji ÄByxnacoByio paöoTy 
ABHraTeAH c nocjieAyiomefl ero ocTaHOBKofl 
Ha 12 muh  c TeM, HTOÖbi TenAO, nocTynaio- 
mee o t ropanero ÖAOKa ABHraTeAH, MaKCH- 
MajibHO HarpeAO HeoxAa>KÄaeMbifl TonAH- 
bom Hacoc, nocAe nero ABHraTeAb nycKaji- 
ch h npoAOATKaA pa6oTaTb b TeneHHe 3 H. 
3aTeM CAeAOBaAa BTopHHHan ocTaHOBKa 
ÄBHTaTeAH Ha 12 MUH H 3aKAKWHTeAbHblfi 
KOHTpOAbHblß nyCK. Ha npOTHJKeHHH Bcex 
HcnbiTaHHfl ABHraTeAb c 6eH30HacocoM B7 
pa6oTaA paBHOMepHO 6e3 nepeÖoeB h nycK 
ocymecTBAHACH b TeneHHe nepBbix 3 ceK. 
üpn ycTaHOBKe Ha ABHraTeAb Hacoca mo- 
ÄeAH 965 b ero paÖoTe HanaAHCb nepe6on 
npn TeMneoaType OKpyjKaiomero B03Ayxa 
b KaMepe 50° h BTopHnHbifl nycK nocAe oc- 
T3H0BKH ABHraTeAH 6bIA HeB03MO*eH, TaK 
KaK Hacoc H3-3a neperpeBa noAHOCTbio npe- 
KpaTHA noAany TonAHBa.

ZlAH CpäBHeüHH KOHCTpyKHHß HaCOCOB 
npeACTaBAHeT HHTepec AonoAHHTeAbHoe co- 
nocTaBAeHHe h x  no CAeAyiomHM napaMeT- 
paM: KOS(j)!)>HiiHeHTy «peAfioro npocrpaH- 
CTBa e (oTHomeHne oÖBeMa BpeAHoro npo- 
CTpaHCTBa b roAOBKe Hacoca k oÖieMy, 
onncbiBaeMOMy AnaiJiparMofl); yAeAbHoß 
npOH3BOAHTeAbHOCTH HaCOCa (OTHOmeHHe 
npOH3BOÄHTeAbHOCTH Qioo K nAOIIiaAH ÄH- 
aijiparMbi F, B3HTofl no ee HOMHHaAbHOMy 
Hapy*HOMy AHaMeTpy): yAeAbHoß MeTaA- 
AoeMKoeTH Hacoca (oTHomeHHe Beca Ha­
coca <r k nAomaAH AHaifiparMbi F ) .

n P H CpaBHeHHH HaCOCOB HX npOH3BOÄH- 
TeAbHOc.Tb npHHHMaAacb npn HHCAe o 6 o p o -  
tob npH BO ÄH oro B aA a  CTeHAa 2400 b  MH­
HyTy (pnc. 2). KoHCTpyKTHBHbie h rHApae-
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b ; 70 0,55 2 5 0,8 230 85 2,210 14,35
965 70 0,60 2 6 1,96 217 30 0,782 15,64
BCD 70 0,55 2 6 1,01 260 65 1,690 14,35

A4 (402) 80 1,00 2 5 2,27 225 52 0,745 19,90

jiHHecKHe napaM eipbi H a co coB  npH BeaeH b i 
b  TaÖ AH iie.

H 3 Ta6jiHUbi c jieÄyeT , i t o  B eAH im ia e  y 
6 eH 3 0 H acocoB  B7 M HHHMaAbHan h p aB - 
Ha 0,8, m to Ha 26% M eH b iiie  K03tj)4>HUHeH‘  
Ta B p eÄ H oro  n pocTpaH C TB a ä a h  öeH 30H a- 
c o c a  BCD aBTOMOÖHJin <J>HAT-124 h b 
cp e jiH eM  npHM epHO Ha 250% M eH biue s t o A  
JKe BeAHHHHbi ÄAH HaCOCOB 965 H A47402. 
M H H H M a/ibH oe cooT H om eH H e oö-beM a BpeA - 
h o t o  npocTpaH C TB a  k  o ö i e M y ,  on n cb iB ae - 
MOMy Ä H a (j)p a rM o ö , HM eeT ö o j ib iu e e  3H ane- 
h h c  n p n  p a ö o T e  ö eH 3 0 H a co ca  b ycjiOBHHX 
B b icoK oft T eM n ep a T yp b i O K p y w a io m e ft  cp e -  
Äbl.

y / le jIb H a a  npOH3BOÄHTej!bHOCTb ÖeH30Ha- 
c o c a  B 7  n p eB b im a eT  cooT B eT C T B y iom y io  B e­

AHHHHy äJih H a co ca  BCD n on ™  Ha 24%, 
a H a cocoB  CTapb ix  MOÄeJieft —  b cpeÄH eM  
b 3 p a 3 a . T a x o e  cooT H om eH H e BeAHHHHbi 
y fleAbH O ft npOH3BOAHTeJIbHOCTH TOBOpHT o  
B b icoK oft cTeneHH Hcnojib30BaHHH ra ö a p H T - 
HblX pa3M epO B, T. e. O KOMnaKTHOCTH KOH- 
CTpyKUHH öeH 3 0 H a coca  B7. ü o  M eTaAJioeM - 
k o c t h  öeH 30H acocb i B7 h BCD c t o h t  na 
o ä h o m  yp oB H e. M eTaA Ä oeM K O C Tb cep n fiH b ix  
H acocoB  CTapb ix  M O fleAefl 965 h A4/402 
3HaHHTeAbHO n p eB b im aeT  3 T y  B eA iiH im y 
6 eH 3 0H acocoB  B7 h BCD.

M aAoraöapH TH biö öeH30Hacoc THna B7 c 
1967 r. cepnHHO BbinycnaeTCH Ha EyftHaK- 
ckom  arperaTHOM 3aBOfle h SK cnA yam pyeT- 
ch  b TeneHHe noHTH Tpex jieT  Ha aBTOMOÖH- 
a h x  «M o q k b h h -4 1 2 » .  f l o  oböächhhiM  aßTO-

3aBOAa hm. JleHHHCKoro KOMCOMOAa öeH3o- 
Hacocbi B7 nojiHOCTbio yAOBAeTBopniOT pa- 
öoTy ABHraTeAH Ha Bcex pe>KHMax ero pa- 
ÖOTbl H HaAOKHbl b  SKcnAyaTauHH.

HaAe>KHOCTb paÖOTbi 6eH30HacocoB B7 
nOATBepAHAaCb B aBTOMOÖHAbHOM paAAH 
J Iohäoh  —  CHAHefl, b ko top om  ßce neTbi- 
pe aBTOMOÖHAH «M o ck b h 'i-4 1 2 » ycneuiHO 
npouiAH TponnnecKHe paftoHbi H h äh h  h ny- 
CTblHH AßCTpaAHH.

f loA roB en H O C T b  ö eH 3 0 H a cocoß  B7 n oA - 
TBepAHAH 3KCnAyaTail.HOHHbie HCnblTaHHH 
aBTOM oÖHAefl «M ock b h h -4 1 2 ». F lo c A e  n p o - 
ö e r a  3btom oöhahm h 150 th c .  km  öeH 30H a- 
COCbl B7 0TK330B ,He HMeAH H lUpOAOAJKaAH 
H 0pM 3AbH0 paÖ O TaTb.
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B. B. M APKEEB

Y A K  621 .43 629 .114 .6 (4 )

H E K O T O P b lE  K O H C T P Y K T M B H b lE  O C O E E H H O C T M  A B M r A T E J I E H  

E B P O n E R C K H X  H E f K O B b l X  A B T O M O B H J 1 E H

B b in y C K  aBTOM oÖHAefl b E ß p o n e  o n p e -  
AeAHeTCH npO'HSBOÄCTBOM aBTOM oÖH­

A e fl b n eT b tp ex  H a n ö o A e e  pa3B H Tbix nann- 
TaAHCTHHecKHX C T p a H ax : O P r ,  A h ta h h ,
fl)paHUHH H H TaAH H . ripOH3BOACTBO aBTO- 
MOÖHAefl b  3 t h x  C T p aH ax  b 1967 r . c o e r a -  
b h a o  7 971 763 i i i t . ,  a  b 1968 r. — 
9 071 422 i i i t . ,  t .  e . h x  BbinyCK yBeAHHHACH 
Ha 14%. Ha nepBOM M ecTe n o  B b in ycxy  
aBTOM oÖHAefl b E ß p o n e  HaxoAHTCH 4>PF 
(3 106958 u iT . ) ,  Ha b to p o m  A h ta h h  
(2 225 422 u i t . ) ,  Ha TpeTbeM  «tpaH U H H  
(2 075 694 u i t . )  h Ha neTBepTOM  H TaAH H  
(1 663 648 u i t . )  . B cpaBHeHHH c  1967 r . 
BbinyCK aBTOM oÖHAefl B <t>Pr yBeAHHHACH 
Ha 24%. b A h t a h h  Ha 15%, b o  <t>paHU.H« 
Ha 4% h ib H TaA H H  Ha 8 %.

BbinycK AerKOBbix aBTOMoÖHAefl o c h o b -  
HbiMH «jwpMaMH h pacnpeAeAeHHe ABHra- 
TeAefl no paöon eM y oÖ-beMy b neTbipex 
paccMaTpHBaeMbix CTpaHax npeACTaBAeHbi 
B TaÖA. 1 H 2.

H a  eBponeftcKHe AerKOBbie aBTOMOÖHAH 
ycTaHaBAHBaiOTCH rAaBHbiM oöpa30M  öeH- 
»HHOBbie ABHraTeAH H 3HaHHTeAbHO B MeHb- 
u iefl CTeneHH —  AH3eAH. B b inycx  AerKOBbix 
aBTOMoÖHAefl C AH3eAHMH COCTaBAHeT Me- 
Hee 1 %  o t  BbinycKa AerKOBbix 3 b to m o ö h -  
Aefl.

BeH3HHOBbie A BH raTeAH  OTAHHaiOTCH 
ÖOAbUIHM KOHCTpyKTHBHbIM pa3HOOÖpa3H- 
eM , on peAeAH eM b iM  h h c a o m  h  pacnoAO JKeiiH - 
eM  UHJiHHApoB, THnoM  M exaHHSM a ra 3 0 p a c -  
n peAeAeH H H , (JiopM oft x a M e p u  c ro p a H n a , 
CHCTeMofl o x A a * A e H H a  h  t . n . Ä B H ra T eA H  
HMeiOT 0nnO3HTHOe, BepTHKaAbHOe, H3KAOH- 
H oe h  V - o ö p a 3 H o e  p a c n o A O *e H H e  u h a h h ä - 
pOB. H hCAO UHAHHApOB ABa —  BOCeMb,

T  a 6 ji h n  a 1 T a ö m u a  2

4>HpMa

BbinycK aBTOMoÖHAefl b u it . 
aa roiibi

1966 1967 1968

<l>0^bKC- 
BareH 
One:ib 

üafiM Aep- 
ßeHU 

B TOM HHCJie 
C ÄH3e-lflMH 

4>opÄ

<t> P 

1 295 621

649 376 
191 625

r
1 089 237

540 206 
200 470

1 449 773

648 033 
216 284

62 000 
291 201

70 000 
193 780

74 000 
207 763

EpHTHUl
JleHJiaHi

4>opÄ
B o kcxo^ä

A  h r

604 350

466 177 
172 777

ji h a

539 219

440 711 
196 877

609 473

573 701 
244 819

PeHO 
CHTpOeH 

rie>Ko 
B TOM HHCJie 
C ÜH3e.lflMH 

C hMK3

<1> p a 
666 224 
451 875 
338 846

13 873 
327 433

H r a

11 H H

706 622 
419 245 
374 028

16 619
275 881

JI H «

734 455 
384 040 
362 208

H e i uaHHbtx
350 083

4 > H A T
A^b(pa
PoM eo

HHHOCeTH

1 110 701 
59 971

35 967

1 233 892 
76 831

46 026

1 301 751 
97 220

50 540

PaÖOHHH
o6i>eM

B Jl

BbinycK ABnraTejieft B u it . aa roübi

1966 1967 1968

4> p r
llo  0,5 12 490 8 961 6 906

0 ,5 -1 ,0 73 417 85 664 87 508
1 ,0 -2 ,0 2 305 903 1 781 933 2 206 855
2 ,0 -3 ,0 120 763 165 055 232 132

CBUiue 3,0 2 702 1 219 2 032

A  h r Jl H H
flo  1,0 301 397 289 077 258 342

1,0—1,6 813 832 898 850 1 133 760
1 ,6 -2 ,8 412 541 319 508 363 182

CBbiuie 2,8 77 909 44 758 60 652

<t> p a H K H H
flo  1,0 859 783 808 511 782 987
1 ,0 -1 ,5 624 554 657 158 743 888

CBbiuie 1,5 301 569 310 833 306 172

H  t  a JI H s

flo  0,5 324 787 398 902 381 117
0 ,5 -1 ,0 470 972 440 479 525 790
1 ,0 -1 ,5 440 861 475 754 452 607
1 ,5 -2 ,0 37 798 118 209 181 393

CButue 2,0 8 000 5 867 4 025

p a Ö O H H fl  OÖBeM 0,5— 6,3 Jt W  M O IH H O C T b  

18—300 Jl. c.
KoHCTpyKUHH AHSeAefl ÄAH AerKOBbix aB­

TOMoÖHAefl He CTOAb pa3HOOÖpa3Ha, KaK 
öeH3HHOBbix ABHraTeAeft. O chobhoü  npHHH- 
HOft HBAHeTCH MeHbUlHÖ HX BbinyCK. Ha

AerK O Bbix aBTOMOÖHAHX npHMeHHIOTCH p a A -  
Hbie HeTbipeXUHAHHApOBbie AH3eAH, HeKO- 
T o p b ie  H3 h h x  n o  ö m c td o x o ah o c th  He yc- 
T y n a io T  K a p ö iop aT op H b iM  ABM raTeAHM .

<t>HpMa ®OAbKCBareH BbinyCKaeT aBTO­
MOÖHAH c neTupexiiHAHHApoBbiMH onno- 
3HTHWMH ABHraTeAH MH B03AyUIHOrO OX- 
Aa*A6HHH. PaöouHfl oÖBeM ABHraTeAeft 
AejKHT b npeAeAax 1,286— 1,679 a, a m oiu- 
HOCTb 50— 76 Jl. C.

H TaAbH H CK aa (pnpM a O H A T  B b in ycK a er 
A erK O Bbie 3 b t o m o ö h a h  c  p h a h m m h  neTbi-
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T a Ö J i H u a  3
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§  0  5
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w S o f
t  H s o  so« 4) cilO X
^ S B O S

tx -a
•  g l
°  2  ü
h 3  «  
x  o  ^ 
H S a

,<t>HaT-I24*.............................. 73 71,5 0,98 1,197 8,8 60/5600 9/3400 50
,4>HaT-124 C n e rn a * ............... 80 71,5 0,895 1,438 9,0 70/5400 . 48,6
,4>HaT-125‘  .............................. 80 80 1,0 1,608 8,8 90/5600 13/3500 56
.'b H aT -128*.............................. 80 55,5 0,695 1,116 8,8 55/6000 7,9/3000 47,5
,<t’HaT-130“ . .......................... 96 66 0,69 2,86 8,3 140/5400 22/3200 49
.BoKcxoaa“ .......................... 85,88 0,8 1,59 83/5800 12,5/3200 52,25

95,25 0,72 1,97 8,5 104/5500 16,1/3200 53
.<t>opa* .................................. 80,97 62,99 0,778 1,3 7,9 58/5000 9,5/2500 44,5

77,62 0,96 1,6 7,9 71/5000 12,6/2500 44,5
9,7 88/5400 13,3/3600 55

.PeHO 16 T S * .......................... 77 84 1,1 1,565 8,6 83/5750 — 53

.Mepceaec-BeHU* V 8 . . . . 92 65,8 0,72 3,5 9,5 200/5800 29,1/4000 57

.M epceaec-Beuu* poTopHO-
uopiHHeBofl.......................... — — — 3,6 9,0 280/7000 30/5000- 78

6500

peXUHAHHApOBblMH ÄBHTaTeAHMH paÖOHHM 
oö-beMOM 0,767— 1,6 a  h MomHOCTbio 18—  
90 a. c. O n p M a  BbinycKaeT T3K>Ke rnecTH- 
UHJiHHÄpoBbie paÄHbie AßHraTean paöonHM 
oö-beMOM 1,987— 2,278 a  h V-oöpa3Hbie, 
KOTOpbie npeAHa3HaqaioTCH a ah  cnopTHB- 
HblX aBTOMOÖHJieH KAaCCa «/I,HHO» H aBTO­
MOÖHaH BbicoKoro K a a c c a  «$ n a T -1 3 0 » .

® p aH iiy3 C K aH  (JwpM a P e H o  B b in ycxa eT  
aerK O B bie  aBTOMoÖHAH c HeTbipexuM AHHA- 
pOBblMH pHÄHbIMH ABHraTeAHM H. PaÖOHHH 
o6"beM  A B H raT ea eü  H3MeHneTCH ot 0,845  äo  
1,565 a ,  a  MoiuHOCTb —  ot 30  äo  103 a . c. 
H a n ö o a e e  (J jop cn p oB am iaH  MOAiujiHKauHH 
ABH raTeAH  P e H o  8 T o päh h ii HM eeT AH Tpo- 
B y io  'MOUTHOCTb 8 2  A. C./A, HTO ÄOCTMTaeT- 
ch raaBH biM  o6 p a 3 0 M  3a cn eT  ö o a b u io ü  
CTeneHH ch o th h  —  10,5 h bhcokhx M axcH - 
M aabH b ix  o öop oT O B  —  6750  b M HHyTy.

O n p M a  O n e a b  B b in ycn a eT  aerK O B bie aB- 
TOMOÖHAH, AB H raTeA H  KOTOpblX HMeiOT p a - 
öohhü oStjCM 1,078— 4,638 a h Mom,HOCTb 
54— 220  a. c. H a H Ö oa b O ie e  koahhcctbo aB- 
TOMOÖHaefl Bb inycKaeTCH c  u eTb ip exu H - 
AH H ApO BblM « pHÄHbIMH ABH raTeAH  MH paÖ O ­
HHM oßbeM O M  1,078 A. Ä B H ra T eA H  paÖOHHM 
oö'beM O M  2 ,4 9— 2,7 84  a  m ecTH U H AH H Apo- 
Bbie. H a  aBTOMOÖHAb B b icoK oro  K a a c c a  yc- 
TaHaBAHBaeTCH V -0 6 p a3 H b IH  BOCbMHUH- 
AHHApOBblH A B H raT eA b  paÖOHHM OÖbeMOM 
4,638  A H MOlUIIOCTblO 220  A. C.

Koiiuepn B p iiT H u i i l e n a a i iA  Kopno- 
p e flu iH , oö^eAH iiH rom iH H  B oceM b  aBTOM o- 
ÖHAbHblX <j)HpM, Bb inyCKaeT B OCHOBHOM 
aerK O B bie 3 b to m o 6 h a h  cjmpM O c th h  h 
M o p p n c .  Z lB H raTeA H  b t h x  aBTOM OÖnaeü 
HMeiOT JKHAKOCTHyiO CHCTeMy OXAalKAGHHH 
h  b inoA aB A H iom eM  6oabiHHHCTBe n eT b ip ex - 
H H AH iiApoB bie pHAH bie. H cK A io n e iiH e  co- 
CT3BAHeT TOAbKO OAHH A B H raT eA b  (J)HpMU 
O c t h h  paöonHM oö-beM OM  2 ,9 12  a, KOTOpbiü 
HM eeT u iecT b  u h a h h a p o b . //Hana30H H3Me- 
HeHHH paöonero o ö b C M a  0 ,8 48— 1,797 a, a 
m o iu h o c th  34— 9 6  A. c.

O npM a O o p A  ( A h ta h h )  BbinycKaeT 
raaBHUM o6pa30M  p H A H u e  n eT b ip exu n - 
AHHApOBbie A BH raTeAH  paÖOHHM OÖT>eMOM
1,098— 1,6 a  h MomnocTbio 48— 88 a . c. 
B ropa3AO MeHbiunx KoannecTBax (JrnpMa 
BbinycKaeT ABHraTeAH c V-o6pa3HbiM pac- 
noaojKeHHeM uhahhapob noA yraoM 60°. 
HaHÖOAbiUHH paöannü oÖ-beM HMeeT ABHra­
TeAb V6— 2,994 a  (MOiuHOCTb 144 A. C.). 
BbinycK BTOro ABHraTeAH cocTaBaneT 5% 
o t  Bcero BbinycKa (jwpMbi [1, 2].

B Eßpone b H aH 6 oab iu eM  K o a m e c T B e  
BbinyCKaiOTCH aBTOMOÖHÄH c  M a Ä O A H T p a »-  
HblMH ABH raTeAH  MH HMeiOlUHMH paÖOHHÜ
oö-beM 1,0— 4 ,5  a . H a  BropoM  MecTe no
BbinyCKy HaXOAHTCH aBTOMOÖHAH C MHKpO- 
AHTpa)KHblM H ABH raTeAH  MH, Ha TpeTbeM  
M ecTe M a a oA H T p a jK H u e  p aöon H M  oÖT>eMOM
1,5— 2,0  a  h 3aTeM  CBbiuie 2 ,0  A.

P a c n p e A e a e H H e  B b inycK a  A B H raT ea eü  n o  
p a ö o n e M y  oö-beM y BeebM a ycaoB H O , TaK 
KaK Bce aBTOMOÖHAbHbie (jiHpMbi n o c a e  Bbi­
n y cK a  n ep B oü  m o a c a h  ABH raTeAH  n o c a e A y -  
lom H e e r o  MOAHijiHKauHH Bb inycuaiO T Ö oab- 
rn ero  p a ö o n e r o  oö-beM a. O c h o b h o h  npnnH- 
h oü  yßeaH qeH H H  p a ö o n e r o  oö-beM a h b a h c t -  
ch T K eaa m ie  noBbicHTb KOM iJiopTaöeAb- 
HOCTb, AH H aM H necKH e K anecTB a aBTOMOÖH- 
a h , h t o  « e  yAaeTC H  c a e a a T b  n pn  ycTaHOB- 
Ke A B H raT eaH  H e ö o a b u io ü  m o iu h o c th . T a n , 
<})HpMa O H A T  B b inycTH aa  A B H raT eA b  « O h -  
a T -1 2 4 »  p aöon H M  oör.eM O M  1,197 a , a 3aTe/M 
(T3Ö A . 3 )  paÖOHHM OÖ-beMOM 1,438 A 
(«< frn a T -1 2 4  C n e u ia » )  h  1,608 a  ( «4 > h -  
a T - 1 2 5 » ) ,  T a x  * e  n o c T y n n a a  (JwpM a rte jK O , 
BbinycTH BiuaH  B H an aae A ß H ra T ea b  paöonH M  
oö-beMOM 1,618 a ,  a  3aTeM  1,796 a  h  t .  n.

CpeAH .MHKpoAHTpawHbix ABHraTeaefi 
noayHHAH pacnpocrpaHeHHe Aßyx- h Hera- 
pexuHAHHApoßbie, cpeAH MaaoanTpaTKHbix 
ABHraTeaeü —  TOAbKO neTbipexnHAHiiApo- 
Bbie, ABHraTeaH cpeAHero AH Tpa*a HMeioi 
UieCTb UHAHHAPOB. HcKAIOHeHHe COCTaBAH- 
io t Aßa neTbipexuHAHHApoBbix ABHraTeaH: 
«MepceAec-BeHu 220» paöonHM oöbeMOM
2,197 a  h MomHOCTbio 116 A. c. npn 
5000 o6/muh h «CnTpoeH D S-21» paöonHM 
OÖbeMOM 2,175 A H MOlUIIOCTblO 115 A. C. 
npH 5750 oö/muh. H a 3btomo6hau Bbicrne- 
ro Kaacca ycTanaBAHBaiOTCH h BOCbMHU«- 
AHHApoBbie ABHraTeaH c V -oöpa3HbiM pac- 
noaoJKeHHeM uhahhapob, iho Bbinyc« hx 
OneHb OrpaHHieH. ABTOMOÖHAbHHe (jlHpMhl 
HaXOAHT, HTO SKOHOMHHeCKH ÖOAee BblTOAHO 
noxynaTb AßHraTeab AaHHOÜ KOHCTpyKUHH 
aMepHKaHCKoro npoH3BOACTBa, neM H3ro- 
TOBAHTb C3MHM.

B eBponeöcKOM aBTOMOÖHaecTpoeHHH 
uiHpoKQ pa3BHTa yHH^iHKauHH AeTaaeü, 
OCOÖeHHO 3TO OTHOCHTCH K ABHTaTeAHM OA' 
hoh 4>HpMbi. OnpMa Oneab Bbinycuaei 
15 MOAeaefi ABHraTeaeö, H3 hhx BÖceMb ne- 
TbipeXUHAHHApOBbie M nHTb IUeCTHUHAHHÄ" 
poBbie. JTah HeTbipexuHAHHApoBbix ABHra- 
Teaeft npHMeHHiOTCH Aßa THna KoaeHnaToro 
Baaa: oahh TpexonopHbifl —  aah ABHra- 
TeaeH paöonHM oö-beMOM 1,1 a  h apyrofi 
noAHOonopHbiH —  aah ABHraTeaeH paöo- 
HHM OÖ-beMOM 1,5; 1,7 H 1,9 A. nHTb MOAÖ- 
aeft iuecTHUHAHHApoBbix ABHraTeaeH «M e- 
K)T OA'H'H noAHOonopHbiH K0AeHH3TbIH BaA.
B 3thx ÄBuraTeanx yHH(J)HUHpoBaHbi h 
MHorne apyrne AeTaan [3].

y HH(J)HUHpyiOTCfl AeTaAH He TOAbKO ABH- 
raTeaen oäh oto  THna. Tau, (jwpMa Mepce- 

Aec BbinycKaeT öeH3HH0Bbie ABHraTeaH mo- 
Aeaeft 200 h 220 h ÄH3ean MOAeaen 200/1 
H 220/1 c QÄHHaKOBblMH TeOMeTpHHeCKHMH 
pa3MepaMH, AAH KOTOpblX HCnOAb3yiOTCH 

OAHH H Te H<e OCHOBHbie AeTaAH.
BoabUIHHCTBO aBTOMOÖHAbHblX ABHTaTe- 

aefl, BbinymeHHbix 3a nocaeAHee BpeMH b 
Eßpone («TpnyM ij)», «<J>opA-KopTHHa», 
«BOKCXOAA-BHKTOp»), HMeiOT UHAHHApbl, 
OTaHTbie H3 MOAHiJiHUHpoBaBHoro Hyryua 
3a oaho ueaoe c pyöauiKofl oxaaiKÄeHHH. 
OcHOBiibiM npeHMyiuecTBOM öe3rHab30Bofl 
KOHCTpyKUHH HBAHeTCH BbICOKaH }KeCT- 
KOCTb ÖAOKa, MHIIHMaAbllble”  TenAOBbie Ae- 
(JiopMauHH w, Kau caeACTBHe s to to , Meiib- 
uine H3iiocbi AeTaaeü h yMeHbiueHHe 3aT- 
paT moiuhocth Ha MexaHHnecKHe noTepn.

HMeioTcn h iHOBwe ABHraTeaH, b öaokh
KOTOpblX yCTHHaBAHBaiOTCH MOKpbie THAb- 
3bi u h a h h a p o b , HanpHMep ABHraTeAb «P e -  
HO-16TS» [4].

B V-OÖpa3HOM BOCbMHUHAHHÄpOBOM 
ABHraTeae «P o B e p »  ( «B iohk-225») c  aaio-
MHHHeBblM ÖAOKOM UHAHHAPOB 3'liaHHTeAb- 
HOe HOBblUieHHe »eC TK O C TH  AOCTHTHyTO 3a 
cn eT  npHMeHeHHH cyxnx rHAb3 h  p a c n o a o -  
»e H H H  HHJKHeÜ nAOCKOCTH ÖAOKa HHIKB 
o ch  K o a eH n a T o ro  B a a a .

/iBHraTeaH c ö a o k 3 m h  u h a h h a p o b  H3 ny: 
ryHa no cb oh m  yAeabHbiM BecoBbiM xapaK- 
TepncTHKaM He ycTynaioT ABHrareaHM c 
aaiOMMHUeBUMH ÖA0K3MH, a B OTAeabHHX 
caynanx uaate h x  npeßocxoAHT. CpaBHeHiie 
AByX V-OÖpa3HbIX BOCbMHUHAHHApOBblX 
ABHraTeaeü c OAHHaKOBbiM paöonHM oö-be- 
mom —  «P oB ep » h «M epceAec-BeHu» —  
noKa3biBaeT, h to  yaeabHbiü Bec ABHraTeaH 
«M epceAec-BeHu» c HyrynubiM ö a o k o m  uh- 
AHHApOB 3H3HHTeAbH0 HH>Ke, HeM ABHTaTe- 
a h  «P o B ep » c aaioMHHHeßbiM ö a o k o m : 0,62 
H 0,91 KZJA. C. COOTBeTCTBeHHO.

B öoAbiUHHCTBe A B H raT ea eü  n p H M eim io i 
K aM ep w  crop aH H H , öaH 3KH e no (JiopMe k no- 
ayciJiepHHecKHM , y  K O T o p u x  noBepxHOCTii 
o xaa jK A eH H H  MHHHMaabHbie, a  ö a a r o A a p a  
siaKAOHy K a a n a H a  o h h  M o ry T  ÖHTb ö oa b - 
u ie ro  A H a M erp a . yM eH bu ieH H e noßepxHOCTH 
oxaa>KAeH H H , H a n p aB a eH H oro  B H xp eß o ro  
ABHOKeHHH 3 a p H A a  b K a H a a a x  BnycKHOro 
T p y öo n p oB O A a  h K aM ep e  cropaH H H  c n o c o ö -  
CTByeT CHHHCeHHIO B BbinyCKHblX r a 3 a x  OKH- 
ch  y r a e p O A a  h y ra eB O A op oA O B , hbah iou i.hx- 
ch  n p oayK T aM H  u e n o a H o ro  cropaH H H  TOfl- 
AHB3.

K aM epa cropaHHH b nopuiHe, cHHJKaio- 
m an TOKCHHHOCTb BbinycKHbix ra30B, Haxo- 
A H t orpaHHneHHoe npHMeHeHHe, TaK K a « 

BCTpenaiOTCH 3aTpyAHeHHH c ycraHOBKOü 

KaanaHOB öoa b iu oro  A-naMeTpa. KpoM e t o -  

ro , HacTb roaoBOK KaanaHOB 3aKpuBaeTCH 

CTGHKaiMH BbieMOK B TOAOBKe HOpUIHH, 3 

A pyran  nacTb b x o a h t  b  KaM epy cropaHHH, 

nosTOMy roaoBKH KaanaHOB HarpeBaioTcn 

HepaBHOMepHO h B03HHKaeT h x  KopoÖaeHHe. 

Ha ABHraTeanx c  KaMepaMH cropaHHH b 

nOplUHe inpHXOÄHTCH npHMeHHTb MeX3HH3M 

BpameHHH KaanaHOB, h to  no3BOAneT H3Öe- 

>KaTb h x  HepaBHOMepHoro narpeB a.

B e p x H e e  p a cn oa o H ieH H e  p a cn p eA ea H T ea b -, 
n o r o  B aaa  n a x o A H T  Bce ö o a b iu e e  npH M eH e­
HHe Ha aBTOMOÖHAHX M a c c o B o ro  BbinycKa. 
H apnuy c  uenHbiM  h p h b o a o m  p a cn p ea ea H - 
T e a b H o ro  B a a a , H cnoab3yeTC H  h 3yÖHaTbiii 
peM eH b, H3roTOBaeHHbiü H3 H eonpeH a 
( « B o k c x o a a - B h k t o p » ,  «< I>H aT-128 », O h - 
a T -1 3 0 » ) .  T Ip oÄ oa jK aeT C H  coBepiueHCTBOBa 
HHe h MexaniH3Ma ra 3 op a cn p eA ea eH H H ' 
OÖblHHOTO THna, »eC TK O C Tb  KOTOpOTO no-; 
Bb iina ioT  3a  cn eT  yM eHbm eHHH. a a h h u
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uiTaHr, ä j ih  S T o ro  p acn p eA eA H T eA b H b ifi Ban 
ycTaH aB ÄH B aioT  o k o j io  B ep xH e fi i ia o c k o c th  
B jioKa. YK a3 aH H aH  KOHCTpyKUHH MexaHH3- 
Ma ra3 op acn p eÄ eJ ieH H H  n pH M eH H eicn  Ha 
Ä B H ra ie jie  «P eH O -1 6 T S » h o ß ec n en H B a e i 
H aA siK H yio  p a ß o T y  ABH raTeAH  ä o  
5750 o6/muh.

H 3  B nycK H bix  c H d e M  eB p on eß cK H x  a b h - 
r a ie j ie ß  HaHßOAbiUHfi H H Tepec npeACTaBAH- 
eT CHCTeMa Ä B H ra re jie ß  «M e p c e A e c -  
BeHU 2 0 0 »  h «M e p c e A e c -B e H U  2 2 0 ». C h - 
c ie M a  M M eeT ß o A b in y io  AJiHHy h  n on epen - 
H oe ceieHHe B nycK H bix  KaHaAOB, h t o  no 
3BOJ1H6T HCn0JIb30BaTb HHepUHIO ABHWeHHH 
CMecn AJiH ^yjiym neiiH H  iiano jin eH H H  na Ma- 
j iw x  C K opocTH b ix  pe>KHM ax A B H raT e jiH  H 
ß jia r o A a p n  3 T 0 M y H3ße>KaTb p e 3 K o ro  n aA e- 
h h h  K p y T n m e ro  M OM euTa. K p o M e  T o ro , yBe- 
AHHeHHan AAHHa BnycK H bix  K aH a jioB  cn o  
c o ö c T B y e T  y jiy m n eH H io  C M eceo6pa30B aH H H , 
h to  o coöeH H O  b h >k h o  n pn  p a ß o T e  A B H raTe- 
jih n a  x o a o c t o m  x o A y ,  K orA .a  p a cn u A H B a - 
HHe TonAH B a yxyA iu a eT C H  h  noHBAHeTCH 
B03MO>KHOCTb O ßpa30BaHHH nACHKH TOnAH- 
Ba Ha CTBHKax. yA yH iueH 'H e HanoAHeHHH h 
CMeceo6p a3 0B aH H H  no3BOAHAO n oA yn iiT L  
y c T o f t iH B y io  p a ß o T y  A BH raTeAH  H a x o a o c ­
t o m  x o A y .

B IlieCTHUHAHHApOBblX ÄBH raTeAH X  no- 
AOÖHblX npoOAeM He B03HHKaeT, H UieCTH- 
UHAHHApOBblH A B H raT eA b  TOfl }K e  (JlIlpMU
(«M ep ceA ec -B eH U  2 8 0 » )  HMeeT BnycKiibie 
KaHaAbi b TpyOonpaBOAe oßbiHHbix pa3Me- 
pOB (5 ],

Ha aBTOMOÖHAbHux ABHraTeAHX np«Me- 
h h io t  Aßa cn ocoß a  n oA orpeß a  BnycKHoro 
TpyßonpoBOAa: jk h a k o c th o h  h ra30 B b iß .

n P H f lb iö o p e  TH na n o A o rp e ß a  h c x o a h t  
TAaBHblM O Ö pa30M  H3 o ß lU e fi KOHCTpyKUHH 
A BH raTeAH , b h 3 c th o c th  pacnoAOJKeHHH 
B nycKH bix  H BbinyCKHblX KaHaAOB B rOAOB- 
Ke ÖAOKa. n p H  pacnoAOJKeHHH k a h b a o b  c 
pa3H b ix  c T o p o i i  t o a o b k h  6 a o k 3  n o A o rp e B a  
B n ycK H oro  T p y ß o n p oB O A a  o c ym e c T B A H io i 
jKHAKOCTbio, u n p K y A H p y io m e ß  B CHCTeMe 
oxA a »A eH H H . n o A o rp e B  OTpaöoTaBiUHMH 
ra3aM H  o cy iu ecT B A H ioT  b T e x  ABH raTeAH X, 
rA e  B nycK H bie h  B b in ycK H u e K aH aA b i p a c -  
nOAOJKeHU C OÄHOß CTOpOHbl TOAOBKH.

HcXOÄfl H3 «eOÖXOAHMOCTH CHH/KdlHH 
t o k c h h h o c th  BbinycKHbix ra30B, npeAnoHTe- 
HHe CAeAyeT oTAaTb ra30B0M y noA orpeßy 
BnycKHoro TpyßonpoBOAa, . npn k o to p o m  
bo3m o>kho peryAHpoBaHHe noA orpeßa  b 3a- 
BHCHMOCTH o t  p e »H M a  p a ß oT b i ABHraTeAH.

UMeiOTCH H CHCTeMbl JKHÄKOCTHOrO OX- 
Aa>KAeHHH C H3MeHHeMUM HOÄOrpeBOM 
B n ycK H oro  T p y ß o n p oB O A a . Ha A ßH raT eA e  
«C H M K a -1 1 0 0 »  b o  BpeMH n p o rp e B a  u u p K y- 
AHUHH IKHÄKOCTH npOHCXOAHT nO M 3A0M y 
K p y r y  c HHTeHCHBHHM n oA orp eB O M  BnycK- 
H o ro  T p y ö o n p o B O A a . n p n  AO CTH *eH H M  3a- 
AaH H oß  T eM n ep aT yp b i uHpuyAHUHH o x A a iK -  
A a io m e fl  JKHÄKOCTH npOHCXOÄT n o  ßOAbHIO- 
M y K p y r y  c  yM eH biueH H oß  BeAHHHHOfi no- 
A o rp e B a  T p y ß o n p oB O A a . O coßeH H O CTbio 
AaHHOfi CHCTeMbl OXAaJKACHHH HBAHeTCH 
TaKH te SAeKTpHHeCKHß npHBOA BeHTHAHTO- 
p a  c  aBTOM aTHnecKHM  BKAioneHHeM o t  cn e- 
U H aAb H oro  TepM O CTaTa, ycTaH O B A eH H oro  b 
BepxH eM  ß an K e p a A n a T o p a .

OcHOBHOfl CHCTeMOfl nHT3HHH ßeH3HHO- 
Boro ABHraTeAH npoAOA>KaeT ocTaßaTbCH 
Kapß iopaTop . H aH ßoAbu iee pacnpocTpau e- 
HHe noAyuaioT AßyxKaM epHbie KapßiopaTO- 
pbl C nOCAeAOBaTeAbHbIM OTKpHTHeM Apoc- 
CeAbHblX 33CA0H0K, OÄH3KO npHMeHHIOTCH H 
K apß iopaTopu  c  n a p a n e ib H U M  OTKpbiTHeM 
3acAOHOK, HanpHMep Kapß iopaTop «B e ß e p »  
ä a h  AB H raTeA H  «Peno 16TS».

CHCTeMbl a n p b icK a  TonAH Ba HMeiOT o rp a -  
HHneHHoe p a cn p o cT p a H en H e , h o  b o 3m oh c- 
HOCTb CHMJKeHHH TOKCHHHOCTH OTpaßO TaB- 
UIHX ra30 B  3aCT3BAHeT IlO-HOBOMy OUeHHTb 
u eA ecooßpa3H O C Tb n x  iipiiM eHeHUH.

Ha eB p on eß cK H x  aBTOM OßiiAbHbix ABiira- 
TeAHX npHMeHHIOTCH CllCTeMH BnpblCKa TO- 
HAHBa BO BnyCKHOfl Tpyßon pO B O Ä  4>HP M 
K y reA b ^ iH u iep  h  B o rn . IIocA eA H H H  (JrnpMa 
npH M eH neT A ß e  npHHUHnnaAbHO pa3H bie 
OHCTeMbl BnpblCKa TonAH B a.

M ex a H H n e cK a n  CHCTeMa B n pb icxa , y c T a -  
naBAH BaeM aH  n a  AB H raTeA b  «M e p c e a e c -  
Bohu 280SL», c o c t o h t  113 M H O ronAyiiJKep- 
n o r o  T o iiA H B iio ro  H a co ca  h (J iopcynoK , B 
KOHCTpyKTHBHOM OTHOUieHHH aHaAOTHHHa
CHCTeMaM nHTaHHH A H 3eA efl. H h k a o b 3 h  n o - 
A a n a  TonAH B a b 3T oß  CHCTeMe p e ryA H p y e T -  
CH B 3 3 BHCHMOCTH OT nOAOJKeHHH ApOCCeAb- 
HOß 3aCAOHKH H CKOpOCTHOTO p e x H M a  ABH ­
raTeAH . P e ß K a  TonA H B H oro  H a c o c a  CHCTe- 
MOfl THT CBH33IH3 C UeHTpOßeiKHbIM p eryA H - 
T op oM  h ynpaB AeH H eM  A p o oce A b H oß  3a- 
CAOHKH.

SAeKTpO H H aH  CHCTeMa 4>HpMbI B o m , y c -  
TaH aBAH BaeM an  Ha ABH raTeAH  «O oA b K C B a -
re H -1 6 0 0 » h  «M e p c e A e c -B e H U  250E», c o c t o ­
h t  H3 T onA H B H oro  HaCOCa HH3KOTO A a B A e ­
HHH, SAeK TpoM arH H TH bix  4>opcyHOK (4>op- 
c y iiK a  y  K a>K A oro  B n ycK H oro  K A a n a H a ) h 
ßAOKa ynpaBAeH H H . U,HKAOBaH n ou a n a  t o - 
nAHBa onpeueAn eT C H  A a B A e im eM  b o  B n ycx- 
HOM TpyßO IIpO B O Ae H CKOpOCTHbIM pe>KH- 
m o m , n oA aH a  K oppeK TH pyeTCH  b  3 3 b h c h m o - 
CTH OT p a 3 p e *e H H H  BO BnyCKHOH CHCTeMe, 
AaBAeHHH h  T eM n ep aT yp b i O Kpy>Kaiou ieß  

cp eA b i (6 ].
C n cT e M a  BnpblCKa TonAH B a ^ u p M M  Ky- 

reAbtjiH U iep  c  H eTb ipexnAyii/K epH biM  npeu u - 

3HOHHHM n a c oco M  h (JiopcyHKaM H y  K a * -  
A o r o  K A an aH a , p aß oTa io iu H M H  n pn  A a B A e ­
HHH BnpblCKa 30— 35 nr/ cM 2, ycTaH aB AH - 
BaeTCH u a  ABH raTeAH  «r ie > K O -4 0 4 » h «H h h -  

Hua <t>AaBHa».
M exaH H H ecK aH  CHCTeMa <j)HpMbi J ly K a c  

npeAHa3Ha>iaeTCH a a h  ABH raTeAH  «T p n yM fJ ) 
TR S » H COCTOHT H3 HBCOCa, 30AOTHHKOBO- 
r o  p a cn p eA eA H T eA b H oro  y c T p o ß cT B a  h A ß y x  
(JiopcyHOK. U h k a o b 3 h  n oA a n a  to h a h b 3  
onpeAeAH eTCH  pa3pe>KeHHeM  b o  BnyCKHOfl 
CHCTeMe ABH raTeAH .

n p eH M ym ecT B a M H  c h c tc m  BnpblCKa Ton - 
AHBa n e p e A  K a p ß iop aT op aM H  h b a h io tc h  
B03M0HiH0CTb yueAHHeHHH HanOAHeHHH H 
paBHOM epiHoe p a cn p eA eA eH H e  TonAH B a no 
UHAHHApaM H, KaK CAeACTBHe, nOBbllUeHHe 
m o iu h o c th  ABH raTeAH . 9 t h  npeH M ym ecT B a  
He CTOAb 3HaHHTeAbHbI npH C0n0CT3BAeHHH 
MOIUHOCTH ABH raTeAH  C MHOrOKaMepHbIM 
K a p ß io p a T o p o M  h CHCTeMoß BnpblCKa. 3 H a- 
HHTeAbHo ß oA b m ee  npeH M ym ecTBO  CHCTeMbl 
BnpblCKa h b  n e p ß y io  o n ep eA b  SAeKTpoH H ofi 
3aKAio>iaeTCH b b o 3 m o * h o c t h  c o n e ia T b  
paBH O M epH oe p a cn p eA eA eH H e  TonAH B a no 
UHAHHApaM C TOHHOCTblO A03HpOBKH B 3a- 
BHCHMOCTH OT p e * H M a  p aß oT b i ABH raTeAH . 
H e M a A O B a x H o e  3H aneiiH e «M e e T  h b h k a io -  
neHHe noA au H  TonAH Ba n pn  TopM ow eH H H  
aBTOMOßHAH A B H raTeA eM , HTO npH H3AHHHH 
K a p ß io p a T o p a  o cym ecT B H T b  He yuaeTC H  h 
npHXOÄHTCH yC Ta iiaBAH BaTb AOnOAHHTeAb- 
Hbie y cT p oß cT B a .

Ä o 3 «p o B K a ,  paBH O M epH oe p a c n p e A e A e ­
HHe TOnAHBa n o  UHAHHApaM H BblKAIOHeiHHe 
n oA anH  Ha npniHyAHTeAbHOM x o a o c t o m  x o -
A y  3H3HHTeAbHO CHHJKaiOT TOKCHHHOCTb Bbl- 
n ycK H b ix  ra30 B . n p u M eH e iiH e  CHCTeMbl 
sA eK T p oH H oro  BnpblCKa Ha A B H ra reA e  
« «to A b K C B a r e H »  yM eHbiUHAO k o a h h c c t b o  
TOKCHHiHbix BeiuecTB  b Bb inycKH bix ra 3 a x  
n p «M ep H O  b  2 p a 3 a  n o  cpaBH eH H io c H op-

M3MH, npHHHTbIMH B C I1 1 A  AAH ABHraTeAeß 
AaHHoro paßonero oßueMa.

n P H KapßlOpaTOpHOM nHTaHHH HeB03- 
MOJKHOCTb OnTHMaAbHOTO Ä03HpOB3HHH TO- 
nAHBa Ha Bcex peiKHMax paßoTbi ABHraTe­
AH n nepaBHOMepHoe pacnpeÄeAOHtie CMecn 
no UHAHHApaM HBAHIOTCH OOHOBHbIM« npH- 
HHHaMH, 3aTpyAHHIOIUHMH CHHIKeHHe TOK- 
CHHHOCTH BbinycKHbix ra30B.

C n e u n a A b iib ie  y c T p o ß cT B a  ä a h  ch h jk ch h h  
TOKCHHHOCTH BbinyCKHblX Ta30B Ha eBpO- 
IieÜCKHX a.BTOMOßHAHX He npHMeHHIOTCH, 
HCKAKMeiHie COCTaBAHIOT aBTOMOßHAH, noA- 
A ea ta iu H e  s u c n o p T y  b C IL IA .

H a  ABiiraTeAe «OoAbKcaareH-1500» H3- 
MeHeHa p eryA H p oB K a  K a p ß io p a T o p a  h yrna  
onepeJKeBHH 3aJKHraHHH, a T a K Ä e  o c y -  
iuecTBAneTCH n o A o rp e B  B 0 3 A yx a , n o c T y n a io -  
m e ro  b KapßiopaTop.

H a  A ß H ra T eA e  «4>O A bK C B areH -16 00» ch h - 
>KeHHe TOKCHHHOCTH BbinyCKHblX Ta30B AO- 
CTHrHyTO npHMeHOHHeM CHCTeMbl SAeKTpOH- 
H o ro  BnpbiCKä.

YAeAHeTCH ßoAbiuoe BHHMaHHC CHHJKe- 
HHIO UlyMHOCTH H BHßpauHH ABHraTeAH. 
Ä o  cero BpeMeHH o c h o b iim m  cnocoßoM 
CHHJKeHHH UlyMHOCTH paßOTM ÄBHTaTeAH 
HBAHAacb ycTaHOBKa Aßyx nocAeÄOBaieAb- 
h o  pacnoAOJKeHHbix TAyniHTeAefl. noAoß- 
IiaH KOHCTpyKUHH BbinyCKHOfl CHCTeMbl IipH- 
Meneiia na aBTOMOßiiAe «<I>opA-3KCKopT» 
( A h TAHh ) ,  HO, KpOMe 3T0T0, BbinyCKHOfl
x p yß on p o B O A  HM eeT A ß o fli ib ie  c tohk-h , h to  
c y iu e cT B e H iio  yM eH b iu aeT  p a c n p o c T p a n e iiH e  
3B yK a. npH M eHHIOT H T p y ß b l c ÄBOflHbIMH 
cTeiiK aM H , coeA H H H ioiu H e rA yu iH T eA b  c  b u -  
nycKHblM  Tpyßon poB O A O M . LUyMHOCTb p a - 
ßOTbl BeHTHAHTOpa CHHJKaiOT 3a CHeT yß e - 
AHHeHHH HHCA3 AO naC Tefl. ÄB H I'aTC Ab 
«< I> o p ä -9 k c k o p t »  HM eeT n A a cT M a cco ß b iii 
OÄHHHaAUaTHAOnaCTHHfl BeHTHAHTOp c « e -  
ßoAbni'HM yp oB H eM  u iyM a . n p H M e H e m ie  
B e p xH e ro  p a c n p eA eA H T eA b H oro  B aAa TaKHte 
cn o c o ß c T B ye T  CHHHieHHio u iyM a , ocoßeH H O  
eC AH npHMeHHTb THApaBAHHeCKHe KOMneH- 
ca T o p b i 3 a 3 o p a , K aK  s t o  CAeAaHO Ha ABH­
raTeAH X  <j>HpMU M e p c e A e c -B e H U . l l I y M -  
HOCTb p a ß oT b i ÄBHTaTeAH C oßblUHblM Me- 
X3H'H3M0M ra3 0 paC n peA eA eH H H  CHH3HTb 
TpyAH O  H3-3a AeijiopM au H H  n iTaH r Ha ßoA b- 
IHHX C K opocTH b ix  pe>KHMaX.

OcHOBHOfl n yT b  CIIH/KeHHH BHßpauHH 
ABH raTeAH  —  s t o  yA yn m eH H e ß aA aH cn p oB - 
kh  A ß T aA e fl, npHM eHeHHe ra cH T eA eß  KOAe- 
ßaHHß h coBepm eHCTBOBaHHe nOÄßecKH 
ABH raTeAH  Ha aBTOM oßHAe. B c e  s t h  Ha- 
npaBAeHHH UinpOKO HCnOAb3yiOTCH B aBTO- 
MOßHAeCTpOeHHH. H a  HeKOTOpblX Ä B H raT e­
AHX H a p n A y  c  sAacTHHHbiM KpenAeH H eM  
ABH raTeAH  ÄAH OHHJKeHHH BHßpaUHH npH ­
MeHHIOT THApaBAHHeCKHe 3MOpTH3aTOpbI.

PaCCMOTpHM KOHCTpyKTIIBHbie OCOßeHHO- 
c t h  pacnpocTpaHeHHbix eBponeßcKHx a b h - 
raTeAefl, BbinymeHHbix b nocAeAHHe t o a h .

H a  p n c . 1 m oKa3aH  A B H raT eA b  au rA H fl- 
CKOfi (jlHpMbl BoKCXOAA. Ä B H T a T eA b  «B O K C - 
k o a a - B h k t o p »  BbinycKaeTCH b A s y x  m oah - 
(jlHKaUHHX: C p33HbIMH paßOHHMH oß"beM a- 
mh (T a ß A . 3). Paß oH H ß  oß i>eM  H3MeHeH 3 a 
cneT  yBeAHHOHHH A H aM eT p a  u h a h h a p o b  
n pn  o a h o m  h to m  JKe x o A e  nopuiHH.

ÄBHraTeAb HMeeT HaKAOHHoe pacnoAO*e- 
HHe ßAOKa u h a h h a p o b  noA yrAOM -45° k 
BepTHKaAbHoß o ch , noAyccjiepHHecKyio Ka- 
Mepy cropaHHH h BepxHHß pacnpeAeAH- 
TeAbHbifl BaA. npHBOA BaAa ocyiuecTBAfleT- 
ch  3yßHaTbiM peMHeM H3 HeonpeHa. B a o k  
ABHraTeAH o t a h t  113 nyryHa c  TOAiuiiHofi 
CTeHOK « e  ßoAee 5 m m  h  He HMeeT o t -  
AeAbHblX THAb3. T OAOBKa ßAOKa OTAHTa 
TaKJKe H3 nyryHa h He HMeeT OTACAbHO m -
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roTOB.aae.Mbix H anp aB A H iom H x KAanaHOB; 
B nycK H bie h Bb inycKH bie K aH ajib i p a cn oA O - 
* e H H  c  pa3H b ix  CTopoH  rojiOBKH.. Ha ro -  
jiO BK y ÖAOKa yeraH aB AH B aeTC H  K ap T ep  
p a cn p eA eA H T eA b H oro  B an a  H3 aA ioM H iin e- 
B o ro  c n jia a a , b  n on epeH H b ix  n e p e r o p o A K a x  
KOTOpOrO paCTOMGiHbl OTBepCTHH ÄAH HHTH, 
o n o p H b ix  inoÄiuHnHHKOB. K o ^ e n a a T b iH  BaA 
n o jiH O onopH b ifi, o w ih t  H3 n y ry H a  c o  c ijiep o - 
HÄajibH biM  rpa<J)HTOM. M a c A O H a c o c  h p a c -  
n p e a e jiH T e jib  3 a * H r a »H H  npHBOAHTCH b 
A e flcT B H e o t  .BajiHKa npHBOAa a rp e raT O B ,

P h c .  1. J lB H ra T e jib  « B o k c x o a a - B h k t o p »

ycTaHOBJiGHHoro b B epxH eft nacTH  K a p ie p a  
h  npH BO ÄH M oro b o  B p am eH H e TeM * e  3 y ö -  
aaTbiM  peM H eM , h t o  h p acn peA eA H TeA b H b ift 
BaA. 3yÖ H aTb lft peM BHb HHKaKOfi 3am HTbl 
o t  ribuiH He H M eeT h p a ö o T a e T  b T e x  * e  
yCAOBHHX, HTO H KJIHHOBOH peM eH b TipHBO- 
A a  re H e p a T o p a , BeHTH AH Topa h H a c o c a  ch - 
CTeMbl OXJiajKÄeHHH.

O n p M a  O o p Ä  ( A h t j ih h )  BbinycTHJia h o - 
Bblfl lÄBHraTeJIb ÄJIH aBTOMOÖHAH «K o p T H -  
H a » .  KoH CTpyKUH H  Ä 'BHraTejiH  n oK a3aH a  Ha 
pnc. 2. J lB H ra T eÄ b  phähhh n eTb ipexu H - 
ÄH H ÄpoB bifl, c  K a M e p o fi c ropaH H H  b n oprn -

P h c . 2. A o H r a T e Ä b  «C > o p Ä -K op T H H a >

He h oöbiHHbiM MexaHH3MOM ra 3 o p a c n p e A e -  
ÄeHHH. / tß H raT eÄ b  HM eeT Ä ß e  MOAHipHKa- 
UHH C p33HbIM paÖOHHM OÖbeMOM, KOTOpblH 
n oA yn eH  3a ca e T  ,H3MeHeHHH x o A a  nopu iH H , 
t .  e. ycTaHOBKH’ Ä p y r o r o  K O AeH naToro  
BaAa.

BaO K UHÄHHÄpOB He HM eeT OTÄejIbHblX 
BCTaBHblX THAb3 H OTAHT H3 MOAH(j)HUHpO- 
BaH H oro  n y ry H a . T o n o B K a  ÖAOKa T a K * e  
OTÄHTa H3 n y ry H a , Bb inycKH oft x a H a n  b ro -  
ÄOBKe ö jiO K a b B epxH eft nacTH  He conp H K a- 
caeTCH c  o x n a * A a io m e f t  *H A K O C Tb io . 3 t o  
I103B0ÄHeT HeCKOJIbKO yM eHblUHTb OTBOÄ 
T en A a  b CHCTeMy o x A a *A e H H H . C ß en a  3a- 
JKHraHHH ip a c n o A O *e H a  b roAO BK e ÖAOKa 
T a x , h to  e e  S A eK T p oA H  h 3 X o ä h tc h  y  c r e -  
h o k  K aM epb i cropaH H H , TAe b p e3 yA b T a T e  
B p a m a T e jib H o ro  A ß H *eH H H  3apH Ä a  0Ka3bi- 
BaeTCH c a o h  ö o A e e  ö o r a T o ft  CM ecn [4 ].

B 1969 r . (pnpM a O H AT BbinycTH Aa a b h  
HOBblX aBTOMOÖHAH: «O u a T - 1 3 0 »  h «<Sh- 
a T-1 2 8 », AaH H bie o ö  h x  AßHraTeAHX npHBe- 
AeH bi B T aöA . 3.

P hc. 3. Ä B H ra T e A b  «<I>HaT-'130»

Z lB H raTeA b  aBTOMOÖHAH «<t>naT-130» 
V-OÖpa3HbIH  UieCTHUHAH'HApOBblH, C yTAOM
p a a ß a A a  M e * A y  u h a h h a p b m h  65°. Ha K a * -  
ä o m  Ö A o «e  ycTaH aB AH aaeTCH  no oAH O M y 
pacn peA eA H TeA b H O M y B aA y , npHBOA k o t o -  
p b ix  ocym ecTB AH eTCH  3yön aT b iM  peM HeM  
(p n c . 3).

ÄBH raTeAb aBTOMOÖHAH «® H a T -1 2 8 » He- 
TbipeXUHAHHApOBblH pHAHblH, C H3KAOHHbIM 
pacnoAOHteHHeM ÖAOKa h BepxHHM pacnpe- 
AeAHTeAbHbEM B3A0M. B aA  npHBOAHTCH BO 
BpameHHe 3yÖnaTbiM peMHeM (pn c. 4). A b - 
TOMOÖHAb «<t>HaT-128» C nepeAHHM npHBO- 
AOM, OAH3KO 3T0 He OTpa3HAOCb Ha KOH- 
CTpyKTHBHblX OCOÖeHHOCTHX ABHraTeAH, 
TaK KaK (jiHpMa co h a b  öoA ee  BbiroAHbiM 
TpaHCMHCCHK) aBTOMOÖHAH p33MeCTHTb OT- 
AeAbHO OT ABHraTeAH.

Oöa ABHraTeAH h m c io t  ö a o k h  u h a h h a p o b  
H3 n y ry H a , a t o a o b k h  ö a o k o b  —  H3 aA io - 
M HHHöBoro c n A a «a .  B  A B H raT eA e  «<J>h- 
aT-128» H3 n y ry H a  H3roT0BAHioTCH T3K>Ke 
m aT yH U .

Ä H 3 eA H , ycTaH aB A H B aeM bie  Ha AerKOBbie 
aBTOMOÖHAH, nO CBOHM MOIUHOCTHblM H Be- 
COBblM H 0Ka3aTeAH M  BCe ÖOAbm e npHÖAH- 
JKaiOTCH K KapÖKXpaTOpHblM ABHraTeAHM , a 
n o  SKOHOMHHeCKHM nO(Ka3aTeAHM 3iH3HH- 
TeAbHO npeBOCXOAHT h x . J lym nH M H  n oK a - 
33TeAHMH A H 3eA efl p a ö o H e ro  o ö ie M a  ( ä o

2 ä )  HBAHIOTCH: AHTpOBaH MOmHOCTb
35 a . c./a, yA eA b H b iö  Bec 2,5 kz/a. c ., Max- 
CHMaAbHOe HHCAO OÖOpOTOB B MHHyTy
5000.

npHM eHHioTCH AH3eAH c npeAxaM epH biM  
h a h  BHxpeKaM epH biM  c n o c o ö a M H  CM eceoö- 
pa30B3HHH, TaK  KaK  OCHOBHOe 3H3HeHHe
HMeeT M eH bm an 3aBHCHM0CTb n pon ecca

Phc. 4. Ä B H ra T e A b  «C >H aT -1 2 8 »

C M eC e0Ö pa3O B 3H H H  OT CKOpOCTHOTO p e a iH -  

M a  A B H ra T e A H , ö o A e e  M H n caH  p a ö o T a ,  

M BH bm H H  m y M  H O TC yTC TB H e AblM HOTO Bbl- 

n y c x a ,  n eM  c o o ö p a iK e H H H  sk o h om h h  T on A H - 

B a , K O T o p y ro  m o jk h o  n o A y H H T b  n p n  A p y r a x  

c n o c o ö a x  c M e c e o ö p a 3 0 B 3 H H H  h, b n acTH O - 

c th ,  n p u  H en o cp eA C T B eH H O M  B n p b icK e .

ÄH3eAH AaHHoro THna BbinycKaiO T: b
<E>Pr 4>npMa MepceAec-BeHu, b o  0paH- 
UHH —  ne>KO, B AhTAHH —  nepKHHC, B 
HTaAHH —  <1>HAT.

O n p M a  M e p c e A e c -B e H u  B b inycK aeT  Aßa 
AH3eAH ÄAH AerK O Bbix aBTOM oÖHAefl (200J1 
h 2 2 0 J I) .  / (H 3eAH  n p eA K aM epH b ie , HMeioT 
OAHHaKOByiO KOHCTpyKUHIO H pa3AHH3IOTCH 
TOAbKO paÖOHHM OÖbeMOM H MOmHOCTbKD. 
PaÖOHHÜ OÖT»eM COOTBeTCTBeHHO 1,988 M
2,197  A, MOm-HOCTb 55  A. C. npH 
4200 o ö /m u h  h  60 a . c . n p n  4200  o 6/m u h . 
Oöa AH3eAH c  oepxH H M  pacnoAOJKeHHeM 
p a cn p eA eA H T eA b H oro  B aA a, npHBOA Bana 
ocym ecTB AH eTCH  u en b io .

M aCAH H blfl H TOnAHBHblft HaCOCbl npHBO- 
ä h t c h  bo  B pam eH H e o t  c n eu n a A b H o ro  Ba- 
AHKa, 3 y ö n a T o e  K O Aeco K O T o p o ro  H axoAH T- 
ch  b 3auenAeH H H  c u en b io  npHBOAa p a c n p e ­
A eA H T eA b H oro  B aAa [6 ].

B o  O paH U H H  BbinycKaioTCH  TaKJKe Aßa 
AH3eAH, o ö a  ycTaHaBAHBaiOTCH Ha aBTOMO- 
Ö H A « «n e > K O ». X (H 3eAb AAH aBTOMOÖHAH 
«n e iK O - 2 0 4 »  n peA K aM epH b ift paÖOHHM 
OÖbeMOM 1,255 A, MOmHOCTblO 45 A. C. 
(S A E ) n p n  5000  o 6/m u h . B T O p o ft AH3eAb 
npeAHa3HaHeH ä a h  3 b to m o ö h a h  «ne- 
jk o -4 0 4 » ,  paöoH H ft o ö b e M  AHaeAH 1,947 a , 
MomHOCTb 67  A. c. (SA E ) npn 
4500 o 6/m u h .

B Ahtahh AH 3eAb K A a cca  M a A O A H T p a *- 
H bix  A B H raT eA eft B b inycK aeT  (JiHpMa n e p ­
KHHC, paöoH H ft o ö b e M  AH3eAH 1,76 a , M om - 
HOCTb 52 a . c . n p n  400 0  o 6/m u h . J\ B e A p y - 
rn e  an rA H flcK H e (pnpM bi —  P o B e p  h Ct3H- 
A a p T  —  BbinyCKaiOT aBTOMOÖHAbHbie AH3e-
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ah  paÖOHHM oö-beMOM 2,28 h 2,26 a ,  m oiu - 
HOCTblO 62 A. C. npH  4000 OÖ/MUH H 54 A. C. 
n p «  3800 0 6/muh.

B Ü T aA H H  ÄH3eJIb paÖOHHM OÖ"beMOM
1.9 a  BbinycKaeT (jmpiia 4>HAT, MoiuHOCTb 
ÄBHraTejia 50 A. c. npn 3800 oöJm u h .

O xH om eH H e x o A a  nopu iH H  k  A H a M ex p y  
UHJiHHÄpa y  p accM O T p eH H u x  A H 3e:ien  H3- 
MeHaeTCH o t  0,91 ä o  1,21, naH Ö o.aee k o - 
poTKOXOAHbifi AH 3enb  « n e u r o »  (1,94 a )  
HMeeT jiH T p o B y io  M om H ocTb  31,6 a . c ./a , a 
ÄJIHHHOXOÄHblH « C ia H A a p T »  (2,26 a )  —
23.9 a . c./a.

B o jib in a n  A u rp o B a H  MoiuHOCTb AH3eAH 
« r i e * o »  n oA yn eH a  He TOJibKO 3a cn eT  noBbi- 
UieHHH CKOpOCTHOTO pe>KHMa (H a  
500 oö/'Muh) ,  h o  h c p e A H e ro  stjx jieKTH B H oro 
AaBAeHHH (6,15— 7,1 kP/cm2) .

riocAeAHee noKa3biBaeT, h to  m o jk h o  n o- 
AyHHTb B b icoK H e HOKa3aTeAH n p o u e c c a  c r o ­
paHHH B UIHpOKOM A H an a3 0 H e H3MeHeHHH 
oTiHomeHHH x o A a  nopu iH H  k  A n a M e T p y  uh- 
AH H Apa.

O rp aH H H eH H oe npHM eHeHHe A H 3eA efi Ha 
AerKOBblX aBTOMOÖHAHX MO>KeT ÖblTb OÖb- 
HCHeHO CAeAyI01IIHM : ÖOAbinaH CTOHMOCTb 
AH3eAH, n oB b iineH H an  myMHOCTb h  ö oA b - 
u ihh  Bec. CTOHMOCTb aBTOMoÖHAH « M e p c e -  
A e c -B e n u ,»  c  AH 3eAeM  Ha 5— 7%  Bbirne,
neM c  K a p ö iop aT op H b iM  A B H raT eA eM , aHaAO- 
rHHHaa pa3H H iia  ueH  H aÖ A iO AaA acb  h  y  
A p y rH X  (JlHpM, BbinyCKaKHIIHX aBTOMOÖHÄH 
C ÄH3eAHMH.

BaHCHoe 3HaneHHe HMeeT h  t o , h t o  no- 
AyHHTb AHTpOByiO MOIUHOCTb y  ÄH3CAH, 
OAHHaKOByio c  KapöiopaTopHbiM  ABHraTe­
AeM, HeB03MOH<HO. Pa3AHHHe B MOIUHOCTH
ö o A e e  o iu v th m o , neM  sk o h om h h  TonAH Ba y  
AH3eAH. Ä B H ra fe A b  «M ep ceA ec -B eH u  200» 
H M eeT MOUIHOCTb 95 A. C., a ÄH 3eAb TOTO 
ure p a ö o n e r o  o ö u e M a  55 A. c .,  t .  e. Ha 42% 
M eH bine. SKOHOM HHecKiie n oK a3aTeA H  AH3e- 
a h  A yn in e  TOAbKO Ha 25%. P a c x o A  T onA H ­
Ba H a 100 km  nyTH  y  aBTOMOÖHAeß « M e p -  
ceAec-BeHU 200» h «M ep ceA ec -B eH u  220» 
cocT a B A n eT  10,9 h 11,1 a,  a  y  «M e p c e n e c -  
BeHn 200/1» h «M epceA ec-B en ii, 220/1» co- 
OTBeTCTBeHHO 8,1 H 8,5 A.

M tO Ö H  yMCHbUIHTb p a 3 H im y  B M3KCH- 
MaAbHOH MOIUHOCTH KapÖlOpaTOpHOrO ABH- 
raTeAH  h AH3eAH, p a ö o n H fi oö-beM  n ocA eu - 
H ero  HeCKOAbKO yBeAHHHBaiOT, HO 3TO n p n - 
b o a h t  k  noB biiueH H io  raöapH TO B  h Beca. 
Ha aBTOMOÖHAb « n e iK o - 2 0 4 »  yc raH aB A H B a- 
IOT KapÖ lOpaTOpHblH  A B H raT eA b  paÖOHHM 
OÖTieMOM 1,130 A . MOIUHOCTblO 53  A . C.

(D IN ) HAH ÄH 3eAb paÖOHHM OÖbeMOM 
1,255 a  h M oiuHOCTbio 46 a . c. (S A E ) .  Pac- 
x o a  TonAH B a Ha 100 km  n p o ö e r a  aBTOMO- 
ÖHAeä C 3THMH ABHTaTeAHM H COCTaBAHeT
6,8 h  5,3 a .

ABTOMOÖHAb «n e iK O -4 0 4 » TaKHie Bbiny- 
CKaeTCH c KapöiopaTopHbiM  ABHrareAeM u 
AH3eAeM. KapöiopaTopHbiH  ABHraTeAb HMe­
eT paÖOHHÜ OÖT»eM 1,618 A  H MOUIHOCTb 
70 a . c. (D IN ),  a AH3eAb npn paöoneM  
oöbeM e 1,948 a  paaBHBaeT MoiuHOCTb 
60 a . c. (D IN ). PacxoA b i TonAHBa Ha 
100 km  n p oöera  c o c t 3 b a h io t  11,0 h 8,5 a  

[7].
YcTaHaBAHBaiOTCfl b E ß pone Ha aBTOMO- 

ÖHAH H pOTOpHO-nOpniHeBbie ÄBHraTeAH. 
CwpMa HCy BbinycKaeT a a h  aBTOMOÖHÄH 
C pOTOpHO-nOpiHHeBbIMH ÄBHraTeAHMHI 
OÄHOpOTOpHblH KKM-502 H AByXpOTOpfiblß 
Ro-80. Oöa ÄBHraTeAH HMeiOT OAHHaKO- 
Byio KOHCTpyKUHIO H pa3AHH3IOTCH TOAbKO 
HHCAOM pOTOpOB, a CAeAOBaTeAbHO, paÖO­
HHM OÖTjeMOM H MOIUHOCTblO.

MoiuHOCTb OAHOpOTOpHOTO ÄBHraTeAH 
55 A. C., AByXpOTOpHOTO 110 A. C., M3KCH- 
MaAbHOe HHCAO OÖOpOTOB B M H H yxy 6000*.

OnpMa MepceAec-BeHu ycTaHaBAHBaeT 
Ha CBOeM CnOpTHBHOM aBTOMOÖHAe Tpexpo- 
TOpHblH ABHraTeAb [8 ] MOIUHOCTblO 280 A. C.
n pn  7000 0 6 / m u h  (pnc. 5 ).  / iB H raT eA b  —  
c  H enocpeACTBeHHbiM  BnpucKOM  TonAH B a 
o t  T p e xn A yH H iep H o ro  ron A H B H oro  H a co ca  
4»HpMbi Born. B KaiKAOÖ ceKUHH ycT aH aB - 
AHBaeTCH OAHa CBena 3 a *H ra H H H , h to  c y -  
m ecTBeuHO yn pocTH A O  CHCTeMy 3a>KHraHHH 
n o  cpaBH eH H io c ABHraTeAHM H Ro-80 h 
«M a 3 A a » , y  k o t o p h x  b KaiKAofi ceKUHH 
ycTaHOBAeHbi A B e CBenH.

/ lAH H a BnycK H bix  Tpyöon poB O A O B  noAO - 
ÖpaH a H3 yCAOBHH ocym ecTB AeH H H  HHep-
u h o h h o to  HauAysa. B ec  ÄBHraTeAH 140 k z , 
h to  cooTBeTCTByeT yAeAbHOMy Becy 
0,5 kz/a. c .

ÜO SKOHOMHHeCKHM noKa3aTeAHM, a TaK- 
* e  HaAeiKHOCTH poTopHO-nopiuiieBbie ÄBH­
raTeAH HeCKOAbKO ycTyn aioT  nopuiHeBbiM, 
HO no AHTpOBOH MOIUHOCTH, raÖapHT3M H 
Becy 3HaHHTeAbHO « x  on ep exa io T .

K  o c h o b h o h  npHHHHe, o rpaH H H H B aio iueß  
p a cn p ocT p aH eH H e poT op H O -n op u m eB b ix  
SB H raTeAe ft Ha aBTOMOÖHAHX, C A eu yeT  
n peu cu e B cero  o ra e c T H  M eH b iuy io  a o a t o -
BeHHOCTb.

* B 1968 r .  B b in y m e H O  5986 aB TO M oS H - 
A e ö  R o . a  b  1969 r .  —  7811.

P hc. 5. PoTopHO-nopniHeBofi ABHraTeAb 
(JiHpMbi MepceAec-BeHu 

H a poTopHO-nopumeBOM ABHraTeAe, KaK 
h Ha oöbiHHOM nopuiHeBOM, noKa He peiue- 
Ha OCHOBHaH npOÖAeMa aBTOMOÖHAbHOrO
A B H raTeAecTpoeH H H  —  ciiH uceuH e t o k c h h -
HblX COCT3BAHIOIUHX B BbinyCKHblX Ta3aX.

BnO AH e B03M01KHO, HTO B Ö A H iK a fiin ee 
BpeMH OOHOBHbIM K p u T ep n eM , oueH H B aio- 
u ih m  npnroAH O CTb Ä BH raTeAH  b  K anecTB e 
c h a o b o t o  a rp e ra T a  A erK O B oro  aBTOMOÖHÄH, 
Ö yA eT  MHHHM3AbHaH TOKCHHHOCTb. nO STO - 
M y o t  pem eHHH s t o t o  B o n p o c a  ö y u e T  3 a - 
BHceTb A aAb H eü inaH  nepcn eK TH B a pa3BH- 
t h h  n opu iH eB b ix  h  poTop H O -n op u iH eB b ix  
A B H raT eA eß .
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Y A K  629.113:621.3— 523.8(— 87)

nPHMEHEHHE 3BM B ABTOMOSMJlbHOft nPOMbiLUJIEHHOCTH 3A PYBEWOM

D  ABTOMOBHJlbHOn npoMbiuiACH 
h o c th  coßepuieHCTByeTCH opraHH3a- 

uhh  ynpaBAeHHH u p o h 3 b o a c tb o m  h yne- 
to m , Bce iunpe ucnoAb3yeTCH HOBefimaH 
3AeKTpOHHO-BbIHHCAHTeAbHaH TeXHHKa.

3H aHHTeAbHblß pOCT BblnyCKa aBTOMO- 
ÖHAbHofl n poAyK U H H  b H a iu eft c T p a n e  h 
yßeAH H H B aio iueecH  p a 3 H o oö p a 3 H e  ee, y c -  
AOHCHöHHe TexH O AorH necK H X  n p o u e c c o B  H 
oöopyA O B aH H H , a T a K * e  CBH3eß B iiyT p u  
npeunpHsiTHH h M eiK A y  npeAnpHHTiiHM H, 
HeOÖXOÄHMOCTb OÖecneHCHHH IIAaHOMepHOH 
H P 'h tm h u hoh  p a ö o T u  h x  A e A a io T  yn p a B - 
AeHHe npOH3BOACTBOM BCe Ö O Aee CAOHUIoß

h  T p y A H o fl 3aA aH efl. ü o c A e A H e e  oöycA O B - 
AHB3€T HeOÖXOÄHMOCTb HCnOAb30B3HHH B 
ynpaBAeH H H  npOH3BOÄCTBOM HH^IOpMaUH- 
OHHblX CHCTeM.

B C B e ie  3 T o ro  BeebM a aK T yaA b H a  3 aA an a  
H3)"ieHHH H HCn0Ab30B3HHH y  HaC H3BeCT- 
H o ro  noAOHTHTeAbHoro onb iT a  opraH H 3auH H  
H ynpaUA6HHH aBTOMOÖHAbHOfl npOMblUI- 
AeHHOCTblO npH nOMOUlH 3BM B BblCOKO- 
p a 3B H Tb IX  B n p O M b lU IA e H H O M  O TH O U ie H H H  
KanH TaAH CTH uecK iix  CTpaH ax.

B 3apyöe>KHOH aBTOMOÖHAbiioß npo- 
MblUIAeHHOCTH 3BM HCnOAb3yeTCH ÄAH pe- 
iueHHH u eA oro  KOMnAexca 3aAaH, b tom

HHCAe ÄAH ynpaBAeH H H  aBTOMOÖHAbHbIM 
npOHSBOÄCTBOM B UeAOM| ÄAH aBT0M 3TH 3a- 
UHH npoH3BOACTBeH iibix n p o u e c c o B ; KOHT- 
poAH  K anecTB a n poAyK U H H ; noAroTO BKH  
np0H3B0ÄCTBeHH0fl ÄOKyM eHTaUHH; OnTHMH- 
33UHH HCnOAb30BaHHH 0ÖOpyA0B3HHH H p a - 
ÖOTbl CKA3A0B, aBT0M 3TH3aUHH npOeKTHpO- 
B3HHH H KOHCTpyHpOBaHHH, B HAaHHpOBa- 
h hh , b ö y x ra A T e p u H  h t .  n.

/ (a h  K pynH b ix  npO M biniAeHHbix «O M n A eK - 
COB C03AaiOTCH He O TAeAbH bie MaiUHHbl, a 
CHCTeMbl H CeMefiCTBa MalUHH, KOHCTpyH- 

p y eM b ix  H3 H aöopa 4)yHK1IH0HajIbHbIX 
yCTpoßCTB.
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<l>HpMa K p a ftcaep  (C L U A ) ä ah  k o h tp o - 
ah KaaecTBa aBTOMOÖHAeft Ha cb oh x  cöo- 
poHHbix 3aBOÄax y x e  HecKOJibKo JieT npn- 
MeHaeT yHHKajibHyio CHCTeMy, ocHOBaHHyio 
Ha HcnojibaoBaHHH 3 B M  l[l]. H a  xajKÄOM 
3aß oae (JjHpMbi n p w  ÄByxcMeHHOH p a ö o T e  
5000 nejioßeK  co ö n p a iO T  b cpeaHeM  ew e-
MHHyTHO OÄHH aBTOMOÖHAb. CHCTeM 3 KOHT- 
pojia K aneciB a  Ha a h h h h x  cöopKH öa3H- 
pyercH Ha BbinHCAHTeabHOM KOMn^exce 
H B M -1 7 1 0  b 'ConeTaHHH c ycTpoftcTBaMH, 
coönpaiomHMH ÄaHHbie « a  BaJKHeftuiHX 
yaacTKax 3aBoaa. UeAbio cwcTeMbi a b m c t -  
ch  ßbicTpoe ydpaHeHHe aecjieKTOB KajKao- 
ro  coönpaeMoro 3 b to m o ö h a h , nepeaana 
9TOÜ HH$opMau.HH pyKOBOAHUieMy nepco- 
Hajiy.

nO^HOBOH CHCTeMe BCe ÄaHHbie TexHHne- 
CKoro' KDHTpoJiH cnennaAbHbiM Tpex3Haq- 
HblM KOÄOM 3aHeCeHbI B KapTy, KOTOpOÖ 
C H a6 »eH  K aK Ä bifl aBTOMOÖHAb -Ha cöopon - 
Hbix KOHBeftepax. H a  KOHTpoAbHbix nyHK- 
Tax, pacnOÄOJKeHHblX BAOAb CÖOpOHHblX 
KOHBeftepoB, onepaTopbi o ö b o a h t  Kpy>K- 
kom Ha Kapxe cooTBeTCTByiomHe KOÄOBbie 
HOMepa oÖHapyjKeHHbix ae(}>eKTOB, k o to -  
pbie c noM om bio KAaBHaTypbi h saeKTpoH- 
h o to  n epeA a iom ero  ycTpoftcTBa n ocryn a- 
K)T B 3 B M .

3B M  cy M M iip y e i cBeaeHHH. o noAynen- 
Hbix ÄetJieKTax, nOÄbiTOJKHBaex He t o a l k o  
OÄHHaKOBbie, h o  h noaoÖHbie Äe(})eKTbi h 
noAaeT o  h h x  c b o ä k h  pyKOBOÄCTBy ynacT- 
KOM HAH IieXOM.

Bca HHiJiapMaHHH nocTynaeT b to  Bpe­
MH, K01\na aBTOMOÖHAb e ilte ABHJKeTCH Ha 
KOHBeftepe. 3 to  no3BonneT KO iiTponepy yc- 
TaHOBHTb H yCTpaHHTb npHHHily B03HHK- 
u ih x  ÄetJieKTOB b xoA e  TeK ym ero  npoH3- 
BOÄCTBa, B TO BpeMH KaK paHbUie ÄJIH 
9T0T0 TpeßOBa.THCb HaCbl HAH ÄH'H'-

B  pe3yÄbTaTe npHMeHenHH sto ö  CHCTe- 
Mbl COKpaTHÄOCb IKOAHHeCTBO nOBTOpHIO- 
HIHXCH Äe4)eKTOB H COOTBeTCTBeHHO KOAH- 
qecTBO paöoTaiom H X no h x  ycTpaneHHio.

B o jie e  c j iO Ä H a n  cn cT eM a  k o h t p o a h  K a-
necTB a cö o p K H  AerKOBbix aBTOMOÖHAeft c 
noMombio 3 B M  h3xo äh t npHMeHemie Ha 
cßopoHHOM 3aBOÄe KOHuepHa Kpaftcaep b 
r. BenbBeaep (C L U A ). 3anoMHHaioiii,He
yCTpOHCTBa MalHIIHbl COCTOHT H3 ähckob c 
oßteMOM naMnTH 2 m ah . eaHHHn.

E *eÄH eBH O  neneÄ HanaAOM paÖOTbi
3 B M  m o ä c a h  H B M -1 7 1 0  b c o o t b b t c tb h h  
c noAyqeHHoft HHCTpyKHnefi ycTaHaBAH-
BaeT , KÄKHe aBTOMOÖHAH ÄOAJKHbl ÖblTb CO- 
öpaH b i b T en eH iie  ä h h , noÄpoÖ H O  yK a3b iB an  
OCOÖ6HIIOCTH BHeiHHeTO HX 0<})0pMAeHHH H 
b h ä  y c T a n a B A H B ae M oro  o ö o p y a o B a m iH , a 
TaKJKe on p eaen H H  nocAeÄO BaTeAbH O CTb, b 
KOTOpOH 9TH aBTOMOÖHAH AOAJKHbl ÖblTb 
B b inym eH bi, TaK  KaK  OHa B eÄeT  eJK eafleB - 
HbiH h nocTOHHHbiH yn e T  M aTepnaAO B  
n pu cn ocoÖ A eiiH H , HaAH H H oro HHCTpyM eHTa 
h B c e ro  o c T a A b H oro , h t o  T p eöyeTC H  ä a h  
CÖOPKH aBTOMOÖHAeft.

3 B M  noMoraeT TaKJKe Han»HaTb 30—  
40 noÄCÖopoHHbix onepauHH oaHOBpeMeH- 
h o , TaK «a K  TpeöyeMbie y3Abi coönpaiOTCH 
h noÄaioTCH na rAaBHbift KOHBeftep no 
rpaijiHKy h b ä o a ik h o h  nocAeaoBaTeAbHO- 
c th .  BnaroÄapn 3 B M  AHKBHÄHpOBaHbi Ta- 
ÖeAbHbie KapTOHKH. BMeCTO HHX paÖOTHH- 
k ii h o c h t  HeöoAbinyio nnacTMaccoByio xap- 
TOHKy, KOTOpyiO BCT3BAHIOT B 9AeKTp0HH0e 
npiieMHoe ycTpoöcTBO, Koraa o h h  npnxo- 
ä h t  na MecTO CBoeft paÖOTbi, h h x  npncyT- 
c tb h c  HeMeÄAeHHo nepeaaeTCH 3 B M , k o t o -  
pan, b c b o io  onepeab, HH^iopMHpyeT Ma- 
CTepa.

CneUHaAHCTbl (jlHpMbl H.HTepHeHUIHA ÖH3- 
Hec M3IHHH3 (CLUA) no KOHCTpyHpOBaHHK) 
CHCTCM aBTOMaTHHeCKOrO KOHTpOAH CHHT3- 
IOT, HTO B ÖAHJKaHUIHe nHTb AeT B aBTOMO- 
ÖHAbHOH npoMbiuiAeHHOCTH ynpaBAeHHe H 
KOHTpOAb 3a npOHeCCOM npOH3BOÄCTBa OT 
HCXOÄHOrO CUpbH ÄO TOTOBOrO H3AeAHH 6y- 
aeT noAHocTbio ocymecTBAHTbCH nyTeM 
HCnOAb30B3HHH 3 B M .

O npM a K p o cc  K o . (2] (CLUA) H3roTOBH- 
Aa 35-no3HHHOHHyio noAyaBTOMaTHqecKyio 
a h h h k ) ä a h  cöopKH  y3AOB rAaBHbix nepe- 
aan  AerKOBbix aBTOMOÖHAeft, noAHocTbio 
ynpaBAneM yio cneunaAbHO 3anporpaMMH- 
poBaHHOH 3 B M . O öm an  ä a h h 3  a h h h h  
30,2 M , HpOH3BOÄHTeAbHOCTb npH 
100%-h oh  3arpy3Ke 171 y3eA b Hac. 3 B M , 
yHHBepcaAbHan, co CTaHaapTHbiM o ö o p y -  
ÄOBaHHeM ÖblAa H3rOTOBAeHa COBMeCTHO 
<|)HpMaMH K'pooc K o  h BecTHHray3 3 a b k t -  
pHK Kopnopeflu iH  h aa3BaHa «H p o -  
Äbioc 50», OTAHnaeTCH öb icrpoTofl a eö - 
CTBHH. EMKOCTb BHyTpe'HHerO ÖAOKa naMH- 
T,H MOJKeT ÖblTb yBeAHH6Ha nOCTaHOBKOH 
AOnOAHHTeAbHblX CeKUHH. 3 B M  BblnOAHHeT 
Bce .HeoöxoaHMbie A orm ecK H e pemeHHH h 
a a e r  KOMaHÄbi ynpaßneHHH bccm h  TexHO- 
AornnecKHMH nponeccaMH, a Taxace Bbipa- 
ÖaTblBaeT HH(J)OpMaU.HIO OÖ HCnOAb30B3HHH 
H OÖCAy3KHB3HHH nOAyaBTOMaTHHeCKOH AH­
HHH h 3anncbiBaeT ee. H a h  BbinoAHeHHH 
pynHbix onepauHH b s to m  TexHOAOTHqe- 
okom  ep ou eoce  3 B M  TaKxre BbiaaeT Heoö- 
xoAHM yio HH^jopMauHio h oöecneHHBaeT 
CHHXpOHH3aUHIO aBTOMaTHHeCKHX H pyH- 
Hbix onepaiiHH cöopKH, a T a K * e  b h iio a h h -  
eT aonoAHHTeAbHbie (JiyHKUHH ä a h  o öm ero  
pyKOBOACTBa npeanpHHTHeM. <I>HpMOH 
K p o cc  K o  öbiAa BbinoAHeHa aHaAorHHHaH 
noAyaBTOMaTHnecKan a h h h h  ä a h  cöopKH 
Tex H<e y3AOB, ynpaBAneMan c noM om bio 
MarHHTHblX peAe, npOH3BOÄHTeAbHOCTbIO 
noHTH BÄßoe Bbirne onHcaHHoö. OaHaKo 
Haae*HOCTb b paöoT e 3 B M  HecpaBHeHHO 
Bbirne Haae*HOCTH AHHHH C MarHHTHbIMH 
peAe h npn HeoöxoaHMOCTH nepeHaAaaKH 
TaKOfl AHHHH ÄAH CÖOpKH H3MeHeHHOH npO- 
ä v k h h h  3aTpaTbi .nOHTH' aocTH raioT nepBO- 
HanaAbHbix 3axpaT Ha a h h h io . n p n  ah h h h , 
ynpaBAneMOH 3 B M , nepeHaAaaKa c b o ä h t -  
ch  k  H3M6HeHHio ee HporpaMMbi.

H a npOM biuiAeHHbix npeanpH H TH H X A ht- 
AHH UIKpOKO npHMeHHIOT 3 B M  ÄAH ÄHC- 
neTnepH aauH H  n poH 3 B oacTB a , ynpaBAeH H H  
OKAaacKHMH 3an acaM H , ynpaBAeH H H  n p e a -  
npHHTHHMH h ap. 3 B M  OCymeCTBAHeT p e - 
THCTpanHio n o cT yn a io m H X  3aKa30B , n p o -  
B epK y oöecneneHHOCTH 3aKa30B  acTaAH M H , 
n o a a n y  TpeöoBaH H H  b npoH 3BoacTBeH H bifl 
O TaeA  Ha H 3roTOBAeHne a e T a A e fl n pn  He- 
ÄOCTaTOMHOM HX KOAHHeCTBe HAH OTCyT- 
CT8HH.

n P H Bbiaane roTOBbix h 3ä c a h h  3 B M  aB- 
TOMaTHHeCKH BbinHCblBaeT HaKAaaHbie, co - 
a e p * a m H e  onncaHHe H3aeAHÖ, k o a h h c c t b o , 
CTOHMOCTb, HaHMeHOBaHHH h  aapeca 3aKa3- 
HHKOB [3].

ILpH M eneH H e 3 B M  b  npoMbiuiAeHHOCTH 
AßC TpaAH H  n a  ocHOBHbix 9 T a n a x  npOH3- 
B oacT B eH H oro  n p o u e c c a  n03B0AHA0 c h h - 
3HTb 3 a n a c w  t o t o b o h  n poayK U H H  Ha 30% 
(p a c n e T  B p yq H y io  3 a n acoB  t o t o b o h  n p o - 
ayKHHH 3aH H M aeT 600 neA.-H , T o ra a  KaK 
3 B M  BbinoAH neT 9 T y  p a ö o T y  3a HecKOAbKO 
q a c o B );  aoÖ H Tbcn  on T H M aA b H oro  H cnoAb- 
30B3HHH OÖOpyaOBaHHH, COKpaTHTb nepH - 
o ä  ocßoeH H H  n poH 3 B oacTB a  h o b o h  n p o a y K -  
nHH, yA ynu iH Tb  oöcA y iK H B aH H e noTpeÖ H Te- 
A e ö  (4 ]. O a iH aaeTC H , h t o  b  Ö A H Ä a fiiu H e 
5— ^10 A eT  B aMepHK3HCKOM MaiUHHOCTpOe- 
HHH 3 B M  Ö y a y T  npHMeHHTb He TOAbKO

ä a h  noaroTOBKH nporpaM M Hux nepcjiOAeHi 
K CT3HK3M c HporpaMMHbiM ynpaBAeHHeM, 
h o  h 3aMeHHT HHÄHBHÄyaAbHbie nporpaMM- 
Hbie ycTpoHCTBa MeTaAAOpeJKyutHX CT3H- 
k o b  [5]. B ce  na me 3 B M  HcnoAb3yiOT äah  
npoeKTHpoBaHHH h o^iopMAeHHH nepTeJKefl 
KOHCTpyKUHH M3IHHH H AeraAeft, KOHCTpyH- 
pOBaHHfl Ky30BOB aBTOMOÖHAeft H T. Ä- (6). 
KoHnepH O o p a  BBeA b CTpofi pacnoAOiKeH- 
Hblft B HIIACeHepiIOM KOpnyCe BbWHCAHTenb- 
Hbift ueHTp, r a e  ycTanoBAeHa öoAbmaa
3 U B M , nacTb 3anoMHiiaiomHX ycTpoftcTB 
H MalHHHa «ÄH iBH epaA  9AeKTpHK-265»
[7]. Bo3MOH<HOCTb OAHOBpeMeHHoro h no- 
onepeaH oro noAb30B3HHH MauiHHaMH c 
HaHMeHbineft 3axpaToft BpeMeHH oöecne- 
HHBaeTCH ÖAaroaapH a o cT yn y  k  bh hh cah - 
TeAbHoft CHCTeMe c p a öon ero  MecTa nonTH 
Ka>Kaoro HHKeHepa-HCCAeaoBaTeAH hah 
KOHCTpyKTOpa 9T0Ü ^HpMbl B AIOÖoft MO­
MeHT BpeMeHH h b a io ö o m  MecTe CLUA. 
3 t o  o ä h h  H3 H anöoAee pa3BHTbix BbinHC- 
AHTeAbHbix ueHTpoB, KOTOpbie cymecTByioT 
b iiacTOHinee BpeMH. M t o ö h  oöecnenHTb 
MBKCHMyM nOAe3HOTO HCn0Ab30BaHHH, Ma- 
uiHHa «H jK eH ep aa  9AeKTpHK-265» coean- 
HeHa no TeAeTaftnHbiM KaHaAaM cbh3h  c 
30 CTaHHHHMH BBOÄa HH^IOpMaHHH H MO- 
JKeT oöpaöaTb ißaTb 30 cooöm eHHft o äh o - 
BpeMeHHO. KpOMe t o t o ,  OHa coeanHeHa c 
3 U B M , K ya a  nepeaaioTCH aaHHbie peuie-
HHH ÖOAblHHX H CAOJKHblX 3aaan, B pe- 
3yAbTaTe nero MauiHHa «HateHepaA s a c k t-  
pHK-265» ocBOÖoJKaaeTCH ä a h  m h o th x  Me- 
Hee c a o h c h h x  3aaan. B aaAbHeftuieM bm- 
HHCAHTeAbHblft UeHTp <})HpMbI O opÄ ÖyaeT 
pacuiHpeH 3a cneT ycTaHOBKH eme o ä h o h  
3U .BM  Moaean «6naAKO-212», KOTOpan 
ÖyaeT TaKJKe oÖcay>KHBaTb npoH3Boa- 
CTBeHHblft OTÄCA. /(AH nOATOTOBKH npO- 
rpaMM HHiJipoBoro ynpaBAeHHH CTaHKaMH 
ÖyaeT ycTanoBAeHa TaKJKe BTOpan MauiH- 
Ha «4>HaAKO-1000». CnennaAHCTbi KOimep- 
Ha cnHTaioT, h to  3aaanH no ÄHHaMHKe 
m o jk h o  öbiCTpee pernaTb Ha MauiHHe « O h- 
aAKO-212». Boaee t o t o ,  HCKAioHHTeAbHaH 
ÖbICTpOTa ÄefiCTBH'H 9T0Ü MaUIHHbl H03BO- 
AneT BbmepnHBaTb rpa<|)HKH npoueccoB b 
peaAbHOM MacuiTaöe BpeMeHH.

K p O M e HCnOAb30B3HHH ÄAH peUieHHH 
CAOJKHblX H a y iH b lX  H HHJKeHOpHblX npOÖ- 
AeM , M aniHHa «<I>H aAKO -212» npHMeHneTCH 
ä a h  nAaHHpoßaHHH BHeapeHHH n epcn eK - 
T.HBHbix M oa eA e ft , OTbicKa,HHH perueHHft npn 
a H a n n se  K pH T H necK oro  nyTH  n o  ceTeBbiM 
rpatjiH 'KaM , n p om oaH p oB aH H H  cö b iT a  npo- 
a yau H H , H ccAeaoBaH H H  onep au H H . C n e - 
nnaAHCTbi KOHuepHa n p e a n o A a ra io T , h to  
3 L L B M  ö y a y T  H cnoA b30B aTbcn  b aaAbH eft- 
m eM  eme ö o n e e  rnnpoKO. H an p H M ep , 
npeaCTaBAHeTCH B03MO>KHbIM nOMeCTHTb 
B ce n oaeT a A b H b ie  cneiiH ijiHKaHHH Ha Bbiny- 
c x a e M b ie  aBTOMOÖHAH Ha M arH H TH yio  AeH- 
T y  H, T3KHM OÖpa30M , HCKAIOHHTb HeOÖXO- 
ÄHMOCTb nenaTaHHH M HOsrecTBa t o a c t h x  
K a T a a o ro B , oöbinHO p a c c b w a e M b ix  n o  BceM 
OTaeAeHHHM KOHuepHa. K o r a a  n o T p e ö y io T -  
c h  K aK H e-T o  cBeaeHHH, 3 L L B M  npocM O TpnT 
A eH T y  b 3 an oM H H aio ii;eM  y c x p o ftc T B e  h He- 
M eaAeHHO OTBeTHT n a  3 a n p o c . EIpoeKTHO- 
KOHCTpyKTOpCKHM OTAeAOM KOHUepHa 
® op a  3 B M  rnnpoKO n cnoAb3yeTCH  npn 
KOHCTpyHpOBaHHH Ky30BOB aBTOMOÖHAH.

CnennaAH C Tb i KOHuepHa 4>opa  cnHTaiOT 
BbiroAHbiM  npHM eHeHHe t h ö k o t o  cn o c o ö a  
M aT eM aT H n ecxo ro  o n p eaeA eH H H  noBepxHO- 
CTeft ![7] npH npoeKTH poBaH H H  Ky30BOB, no- 
OKOAbKy n oB ep x u o cT b  onpeaeAH eTC H  M aTe- 
M aTnnecKH  a öcoa ioT H O  TOHiHO. ZLah on p e- 
AeAeHHH KaJKÄOft KOHKpeTHOft nOBepXHOCTH 
TpeöyeTC H  AHUIb MHHHMaAbHan HHljlOpMa-
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UHH, KamAan noBepxHOCTb paccqHTbiBaeT- 
CH CaMOCTOHTeilbHO H MOJKCT ÖbiTb H3MeHe- 
Ha He33BHCHMO OT nOBepXHOCTeÖ OCTajIb- 
Hbix qacTeö. MaTeMaTHqecKan MOAeAb no- 
BepXHOCTH KaKOÖ-AHÖO H3CTH Ky30Ba C03- 
AaeTCH b MauiHHe no ä 3hhh m  o KOopAHHa- 
Tax ToneK noBepxHOCTH, KOTopaa MaTeMa- 
thhockh annpoKCHMHpyeTCH.

CMOAeJinpoBaB TaKHM o6 p a 3 0 M  noBepx-
HOCTb, MOJKHO, HanpHMep, BblqHCAHTb HpO-
H3BOAHbie h paccqnTaTb BejiHqmy h nOAO- 
aceHne nepneHAHKyjiapoB k noBepxHOCTH 
H3 AIOÖblX npOH3BOJIbHO BUÖpaHHblX TO- 
qex, onpeAeAHTb nepeceqeHHe noBepxHOCTH 
ahhwhmh, nepeceqeHHe ee ApyrHMH no- 
BepXHOCTHMH "H H3MeHHTb HJIH OnpeAeAHTb 
HOBbie noBepxHOCTH h coeAHHeHHe hx c 
paHee onpeue j ieH H oä  noBepxHOCTbio.

Pa3pa6oTannbie MeTOAbi onpeAeneHHH 
noßepxHOCTH ö h ah  npHMeHeHbi b pemeHHH 
KOHCTpyiKTOpCKHX npOÖAeM, CBH3aHHbIX C 
npoeKTHpOBaHHeM BeTpoßoro CTenna aBTO- 
MOÖHAH. ripH nOMOIHH 3THX MeTOÄOB Onpe- 
AejiaeTCB cfiopMa meTKH CTeKAOOHHCTHTeAH 
h onTHqeoKHe HCKameHHH, KOTopwe Moryr 
B03HHKHyTb npH TOH HAH HHOH <})OpMe 
CTeKAa.

THÖKOCTb H UIHpOKHe B03M0JKH0CTH 
3T0T0 MeTOAa n03B0AHAH pa3paöoTaTb 
nporpaMMy äah onpeAeAeHHH (fiopMbi 
meTKH CTeKAOOHHCTHTeAH npHMeHHTeAbHO 
K AIOÖOH 3aAaHHOÜ noBepxHOCTH BeTpOBO- 
ro  CTeKAa h Aioöoro MexaHH3Ma CTeKAO- 
OqHCTHTeAH.

BbixoAHbie AaHHbie o noßepxHOCTH Ber- 
poBoro CTeKAa MoryT öbiTb noAyqeHbi H3- 
MepenHeM CKyAbnTypHoö MOSeAH c  no- 
Mombio Konnpyiomero oöopyAOBaHHH h ah  
nyTeM H3MepeHHH a h h h h  Ky30Ba c  HcnoAb- 
30B3HHeM OÖOpyAOBaHHH ÄAH CHHTblBaHHH 
KOHTypoB. ÄaHHbie o CHCTeMe CTeKAOoqn- 
cTHTeAH nocTynaiOT o t  HHmenepa-KOii- 
CTpyKTopa.

MoAeAb CTeKAooqncTHTeAH onpeAeAHeT- 
ch Ha BbiqHCAHTeAbHOH MamHHe nocpeA- 
CTBOM OnpeAeAeHHH KOOpAHHaT KOHeHHblX 
h npoMe>KyToqHbix ToneK meTKH b MecTax 
ee COnpHKOCHOBeHHH c noBepxHOCTbio BeT- 
pOBOTO CTÖKAa BO MHOHCeCTBe nOAOJKeHHÖ 
b npenenax ceKTopa ee ABH>KeiiHH. TaKHM 
o6pa30M pemaeTCH nepßan qacTb 3aAaqH.

BbIXOAHbie AaHHbie BbiqHCAHTeAbHOH Ma- 
mHHbi 3anHCbiBaioTCH Ha neptJiopH'poBaH- 
hoh 6yMa»HOH AeHTe h bboähtch b qep- 
TeJKHyio MamHHy c UHifpoBbiM nporpaMM- 
HbiM ynpaBAeHHeM, KOTopan coaAaeT rpa- 
(JrnqecKoe H30ÖpameHHe, peman TaKHM oö- 
pa30M BTopyio qacTb 3aAaqn. B pe3yAb- 
TaTe noAyqaeTCH TOHHbift mhotobhäoboh 
TexHHqeoKHH qepTem CTeKAOOHHCTHTeAH b 
HaTypaAbHyio BeAHHHHy c TpeMH cTau- 
AapTHblMH OpTOTOHaAbHblMH npOeKUHHMH, 
hcthhhhm H3o6pa)KeHHeM h ero npoemiH- 
efi b ruiaue. Co3AaHHe Taxoro q e p re x a  
oßbiHHbiM cnoco6oM Tpe6yeT 3aTpaTU 3Ha- 
HHTeAbHblX yCHAHÖ.

OnpeAeneHHe xapaKTepncTRK bo3mo>k - 
Horo onTHqecKoro HCKameHHH BeTpoßoro 
CTeKAa b Ka*AOM KOHKpeTHOM CAyqae

BAeqeT  3a  c o ö o f i  paccM O TpeH H e re oM e T p n - 
qecKH ix cboöctb  noßepxHOCTH CTeKAa. Cy- 
m ecT B y iom H H  mctoa onpeAeAeH H H  x a p a K -
TepHCTHK OnTHHeCKOTO HCKajKCIIHH (k oto -
poe HeoöxoAHM o ycTpaHHTb, n p em ae qeM 
4>opMa CTeKAa öyu eT  oA oöp eH a ) T p e6 yer  
HpeABapHTeAbHOrO H3TOTOBAeHHH OnblTHO-
ro  oöp aau a  CTeKAa h npoßeAeHHH cAeAyio- 
m nx onepaun ö: onbiTHbiö o6pa3en  CTeKAa 
noMemaeTCH w e * A y  nAOCKoft pemeTKOö 
CTaHAapTHoro oöpa3ua h HenoABHmHO 3a- 
KpenneHBOH cjiOTOKaMepoä, TiOMeiueHHOö 
na  ypoBHe rna3 boahtcah, pem eTKa (Jjoto- 
rpatjmpyeTCH qepe3 ctbkao; 3aTeM ctckao 
yönpaioT , h pernem a CHOBa (jiOTorpaiJmpy- 
eTCH. nonyqeH H an b pe3yAbTaTe coBMe- 
meHHan (j>OTorpa<})HH noKa3biBaeT HCKame- 
HHH pemeTKH BeTpOBbIM CTQKJIOM.

Ecah npn onncaHHOM cn o co ö e  n eoöxo - 
AHMO HMeTb onbiTHbiö 06pa3eH CTeKAa, TO 
npn pemeHHH stoh  3aAaqn c noM om bio 
BbiqHCjnrreAbHofl MauiHHbi onbiTHbiö oöp a- 
»e u  He iiym en . XapaKTepncTHKa HCKame- 
hhh Ha CTeKAe anaAH3HpyeTCH jim iib  MOAe- 
AHpoBanHeM onncaHHbix npoueccoB.

BxOÄHbIMH AaHHblMH ÄAH BbiqHCAHTeAb­
HOH MalHHHbl HBAHIOTCH KOOpAHHaTbl paC- 
noAomeHHH ynopHAoqeHHOö CHCTeMU to - 
qeK Ha noBepxHOCTH BeTpoBoro CTeKAa, 
KOOpAHHaTbl ypOBHH TA33 H HH(J)OpMaHHH 
O MOAeAHpOBaHHOH AHH3e (})OTOKaMepbI, 
ee  nOAOJKBHHH OTHOCHTeAbHO nOBepXHOCTH 
BeTpOBOTO CTeKAa H paCCTOHHHH OT (|)OTO- 
nAaCTHHKH.

JXanee BbixoAHbie AaHHbie BbiqHCAHTeAb­
HOH MauiHHbi HonoAb3yioTCH äah noAyqe- 
hhh Ha qepTejKHOÖ M amme c UH^ipoBbiM 
nporpaMMHbiM ynpaBAeHHeM qepTema c e T -  
qaToö noßepxHOCTH c HCKamenneM h 6e3 
HHX.

TaKoö MeTOA no3BOAneT KOHCTpyKTopy 
noAyqaTb aHaAHTHqecKH noAHyio xapaKTe- 
pncTHKy onTHqecKHX HCKameHHÖ npoeKTH- 
pyaMOH HM tJjOp Mbl BeTpOBOTO CTeKAa.

3a nocneAHHe to a h  b Harneö CTpaHe 
C03AaH0 H BHeApeHO ÖOAbUIOe KOAHqeCTBO 
HOBblX CpeACTB aBTOM3TH3 aiJHH npOH3BOA- 
CTBa. B to  me BpeMH npn BHeApeHHH b 
ßoAbuiHX MacmTaßax hoboö TexHMKH h 
3 B M  ÄAH ynpaBAeHHH npOH3BOACTBeHHbIM 
nponeccoM TpeöyeTCH TmaTeAbHbiö skoho- 
MHqeCKHÖ 3H3AH3, TOAbKO C nOMOmblO KO- 
Toporo MOJKHO OTOÖpaTb ÄAH KaKAOTO 
KOHKpeTHoro cnyqan skohomhacckh scj)- 
(jieKTHBHbiH, a CAeAOBaTeAbHO, HaHÖonee 
nporpeccHBHbiH mctoä ynpaBAeHHH npoH3- 
BOÄCTBOM H np0H3B0ACTBeHHbIM npOHeC- 
COM.

n p H  oneH K e peHTaßeAbHocTH HcnoAb3o- 
Ba»HH 3 B M  äah ynpaBAeHHH npoH3BOA- 
CTBeHHbiM nponeccoM  pemaiomHM (fiaKTo- 
poM HBAHeTCH cpoK  OKynaeMOCTH ee ctoh - 
mocth h 3aTpaT Ha BHeApeHHe.

9(p (peKTHBH0CTb  BHeApeHHH 3 B M  B npo- 
MblHine'HHOCTb 3aBHCHT OT 3KOHOMHKH Ca- 
moto npouecca, noA A em am ero  aBTOMaTH- 
3annH. OßcAeAOBaHHe nqTH HcnoAb3yeMbix 
b npoMbiuiAeHHOCTH1 3 B M , npoBeneHHoe 
(jmpMOH HHTepHeÖmHA CnCTeM KOHTpOA B

coTpyAHHqecTBe c aMepHKaHCKOÖ (jmpMoö 
ByHKep-PaMO KopnopeömH, noKa3aAO, hto 
npn ctohmocth 9 B M  70 000 äoa. CHCTeMa 
OKynanacb b cpeAHeM 3a 10 MecnueB. Han- 
ÖOAbmHH Cp OK OKynaeMOCTH npH 3T0M CO- 
CTaBAHA 26 MecnueB, a HaHMeHbrnnö
2,5 MecHua. B nocAeAHeM CAyqae ctoh- 
MOCTb CHCTeMbl —  71 800 äoa., a emeroA- 
Han 3kohomhh, AOCTHTHyTaH b pe3yAbTaTe 
ee BHeApeHHH, —  357 500 äoa. [8],

ripn pemeHHH nonpoca o hboOxoahmocth 
h ueAecoo6pa3HOCTH aBTOMaTH3aunH KaKO- 
to-ahöo TexHOAorHqecKoro npouecca Hym- 
HO yqHTblBaTb TO OÖCTOHTeAbCTBO, HTO 
CTOHMOCTb ynpaBAHlOmeÖ BbiqHCAHTeAbHOH 
CHCTeMbl 33BHCHT o t  xapaKTepa BbinOAHHe- 
MblX cjjyilKUHH, ÖbICTpOTbl AeÖCTBHH H Tpe- 
öyeMOÖ CTeneHH tohhocth.

CoBpeMeHHbie bbiqhcaHTeAbubie CHCTeMbl 
CTpOHT H3 Haöopa (jiyHKUHOHaAbHblX 6aO - 
kob, h AoöaBAeHHe KamAoro ÖAOKa yßeAH- 
qHBaeT CTOHMOCTb CHCTeMbl. B CBH3H C 
3THM IHCKAIOHeHHe KaKOÖ-AHÖO BTOpOCTe- 
neHHOÖ iJiyHKUHH qacTO hphboäht k sko- 
homhh, 3HaqHTeAbHO öoAbmeö, qeM 3<}>-
(fieKT OT aBT0M3TH3aUHH 3T0H (JiyHKUHH.

ripHMeHeHHe 3 B M  äah ynpaBAeHHH Ka- 
khm-ah6o npoH3BOACTBeHHbiM npoueccoM 
qacTO CBH33HO C ÖOAbmHMH H3MeHeHHHMH 
b TexHHqeoKOÖ ocHacTKe ym e AeöcTByio- 
meö npOH3BOACTBeHHOÖ yCTaHOBKH. CTOH­
MOCTb .HeoßxoAHMbix nepeAeAOK MomeT 
OKa3aTbCH HeAonycTHMO bhcokoh, öosto- 
My npn pemeHHH Bonpoca o npHMeHeHH« 
3 B M , KpOMe CTOHMOCTH MauiHHbi, Heoöxo- 
ähmo yqHTblBaTb h CTOHMOCTb ym e HMeiO- 
m erocH oöopyAOBaHHH.

BonpocaM peHTaÖeAbHocTH h skohomhh- 
hocth  npnMeHeHHH 3 B M  3a pyöemoM npn- 
AaioT öoAbmoe 3HaqeHHe. n o  AaHHbiM ne- 
qa™ , b C1IIA co3Aau hobhh ^eAepaAb- 
Hbiö opraH äah oöpaöoTKH KpHTepnea 
OUeHKH 3{j)^3eKTHBHOCTH HCnOAb30B3HHH 
BbiqHCAHTeAbHbix MamHH, Ha nPHOÖpeTe- 
HHe KOTopbix npaBHTeAbCTBO C I1IA  pacxo- 
AyeT emeroAHO 3 mapa. äoa. [9],
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MEMAYHAPOAHASI CHCTEMA EflHHHLt —  OCHOBA HOBOTO rOCYAAPCTBEHHOrO 
CTAHAAPTA HA EAHHHUbl OH3HHECKHX BEJ1HMHH
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h HauHOHajibHbix HayHHbix opraHH3auHÖ.
B B e^ eH H a a  b C o b c tc x o m  Coi03e M e rn u y -  

Hapoiman CHCTeMa eaHHHu (T O C T  
9867— 61) j u ih  npeanonTHTejibHoro ee npH- 
MeHeHHH c 1 HHBapH 1963 r. b o  Bcex oÖJia-
CTHX HayKH, TeXHHKH H HapOA'HOrO X03HH- 
CTBa, a TaK>Ke n pn  n pen oaaB aH H H  o ö j ia a a -  
eT pHAOM n p ew M ym ecT B  no cpaB H eH H io c 
npHMeHHOMblMH B C C C P  OTpaCJieBHMH CH- 
cTeMaMH eAHHHu (M K C , C TC  h M K T C C  
äjih MexaHHMecKHx BejinnHH, M K C A  h CTC
äjih 3JiexTpH^ecKHX h MarHHrabix BeamwiiH, 
M K C r  äjih TenJioBbix BejiHHHH, M K C  h 
C TC  äjwi axycTHMecKHX BejmnHH, M C C
ÄJIfl CBeTOBblX BeJIH^HH).

B n e^ p e H H e  C H  b 3HanHT6JibHOH CTeneHH 
ycTpaHHT MHorooöpa3He CHCTeMHbix h BHe- 
cHCTeMHbix ewH'HHu, Bbi3biBaiomee 3Hann- 
rejibHbie 3aTpyAHeHHH b npeno/iaBaHHH, 
npoBe^eHHH HayHHbix HCcjieuoBaHHfi, npn 
npoeKTHpOBaHHH, CTpOHTeJIbCTBe H 3XC- 
njiyaTan'HH np0H3B0ÄCTBenHbix oßtexTOB h

oÖopyAOBaHHB. 3 th 3aTpyAHeHHH rjiaBHHM
0Ö pa30M  CBH3aHbI C HeOÖXOÄHMOCTblO ne- 
peB O Äa 3HaneHHH (})H3HHeCKHX BeJIHHHH 1H 
o^ h o h  CHCTeMbl b  Ä p y r y K ),  c  (HenpOH3Bo,nH* 
renbHOH 3 a T p a T o ä  BpeM eHH Ha ,H3yneHHe 
CHCTeM eßHH'HU H 3arpy3K O H  naM HTH ÖOJIb* 
IHHM HHCJIOM BCnOMOTaTeJIbHblX nOHHTHH H 
K03(J)(J)HUHeHT0B, X apaX TepH 3yK )m H X  33BH- 
CHMOCTH MeJXJiy eAHHHUaMH OÄHOpOÄHblX 
BeJIHHHH.

B CoBeTCKOM Coioae co BpeMeHH BBeAe- 
H'HH b ÄeficTBHe rO C T a  9867-61 npOBe^e- 
Hbl MepOnpHHTHH nO BHeÄpeHHK) B npaKTH- 
xy ejotinm C H  npH H3,uaHHH HaynHO-Tex- 
HHHecxofi ^HTepaTypbi, npenoaaBaHHH b 
By3ax, TexHHxyMax h cpe/men uixojie (b 
qacTHocTH, yneÖHHXH «<I>H3Hxa-6» h «O h - 
3Hxa-7» äjih ynaiUHXCH uiecTbix h ceubMbix 
xjiaccoB cpeÄHefl nixojibi cocTaßjieHbi noa 
peaaxiiHeH axaa. H . K. KnxoHHa c npH- 
MeHeHneM ea,HHHu C H ),  npn npoBeaeHHH 
HayHHO-HccjieaoBaTejibcxHX paöoT. B ean- 
HHuax C H  y>xe yTBepjxueH pHÄ rocyaapcT- 
B6HHbix CTaHaapTOB, BbinymeHo 3Haqn- 
TeabHoe xojiHnecTBO yneÖHHXOB, yqeÖHbix 
nOCOÖHH no pa3JIH4HbIM ÄHCUHnJIHHaM JU1H 
BbicuiHX h cpeaHHx cneunajibHbix yneÖHbix 
3aßeaeHHH, a Tax>xe cnpaBOHHHXOB, moho- 
rpa^JHH, nocoÖHH ä jih  npo(})TexnixoJi, 3a- 
boäcxhx xaia jioroB , OTpacneHbix HopMa- 
jien, pvxoboähiuhx TexHHHecxnx MaTepna- 
jiob fP T M ),  MeToanx pacneTOB. B eaHHH- 
uax Me>KjiyHapOÄHOH cncTeMbi noaroTaB- 
jiHBaiOTCH K nenaTH TpeTbe H3aaHHe Boab- 
hioh CoBeTexoH SnuHxaoneaHH (B C 3 ),  
FIojiHMepHaH SHUHXJioneaHH, nojiHTexHH- 
necxHH caoBapb h apyrne Maccoßbie H3,aa- 
hhh. npoBeaeH pna ceMHnapOB, jiexuHH, 
nepeaan no paano h TeaeBHaeHHio, Bbiny- 
meH oneuHajibHbiH <j)HJibM no MeJxayHa- 
pOÄHofl cHCTeMe eaHHHu.

K oM H T eT  c ra n a a p T O B , M ep h  «3 M ep H - 
TeabHbix npnöopOB npn CoBeie M h h h c t p o b  
C C C P  npuHHJi pemeHHe o pa3BepTbiBaHHH 
noaroTOBXH nepexoaa o t  npeanoHTHTejib- 
Horo x 0ÖH3aTejibH0My npHMeHeHHio ean- 
h h u  M e^aynapoaHOH cncreMbi (C H ) , b  t o m  
HHCJie o pa3pa6oTxe eannoro CTaHaapTa 
Ha eanHHUbi 4>H3nH ecxH x b c j ih h h h .

B p e 3 y jib T a T e  Hcnojib30BaHHH o k o .io  
700 0T3biB0B, nojiyneHHbix o t  pa3JiHHHbix 
opraH H 3auH H  h  OTaeJibHbix jihu , na nepByra 
peaaxuHio npoexTa cTaHaapTa «EaHHHUbi 
H3MepeHHÄ», pa3pa6oTanHoro Bcecox)3HbiM 
HayHHO-HCCJieaOBaTe/IbCXHM HHCTHTyTOM
MeTpoaorHH h m . ZI. H. MeHÄejieeBa, 6biJia 
c o c T a ß jie iia  B T op a a  p e a a x u n n  n p o e x T a  ro -  
c y a a p c T B e H H o ro  c T a n a a p T a  « E ä h h h u h  
4>H3HHecXHX BeJIHHHH». Ü o c j ie  LU H poxoro

HaHMeHOBaHwe BeaHHHHu EAHIlHlla H3MepeHHfl

CoKpameHHoe 0603- 
HaneHHe

pyccKoe
MotcayHa-

pOÄHoe

I .  OCHOBllbie eüHHMUbl

ZLiHHa.......................................
M a c c a ...............................................................................
BpeMfl ........................................................
Cwfla 9jteKTpH4ecKoro T O K a .................................
TepMOÄHHaMHHecKa« TCMn^oaiyrta Ke^bBHHa 
C ana c ß e ia ............................. 1 .  ..........................

MOTp
KH^orpaMM
TCKyHAa
aMnep
KBJIbBHH

I Kaaaeaa

I I .  AonojiH H TejibH bie eAHHHUbi

n^ocKwft y r o A ..................................................... i paAnaH
Te^ecHbift y r o A ............................................................| cTepaaHaH

KT
C
A
K

KA

paA
cp

U l.  npOH3BOAHbie eAHHHUU npOCTpBHCTBa H BpeMeHH

riAOIUaAb......................
OÖT>eM, BMeCTHMOCTb .
CnopocTb ...................YcKopeHHe ..........
MacTOTa .........................
MacTOTa BpameHHH . .

y rJ IO B a fl CKO pO CTb . 
y r a o ß o e  y cK op eH H e.

npOH3BOAHbie eAHHHUbi MexaHHqeCKHX Be.IHM-lH

r i a O T H O C T b .......................................................................................
yae^bHbiH o 6 i> eM ......................................................
ÜHHaMHHeCKHft MOMeHT HHepUHH.........................
Chji3, cHJia Tfl>KecTH (B e c ) ......................................
MOMeHT CHAW...............................................................
UMnyAbC C H A b l..........................................................
JlaBJieHHe; MexaHHHecKoe Hanpa>KeHHe, m o- 

Ayjiw yn p y ro cT H , cABwra, o ^ c m h o t o
CJKaTHfl.......................................................................

PaÖOTa, BHeprHfl ......................................................
M o m H o c T b .................................
JlHHaMHHeCKaH B B 3 K O C T b ......................................
KHHeMaTHHeCKafl BS3KOCTb .................................
MaccOBbiA p a c x o a ......................................................
O ö ieM H bifi p a c x o A ..................................................

KHAorpaMM Ha nyÖHqecKHft MeTp 
KyÖHHCCKHft MeTp Ha KHJlOrpaMM 
KHAOTpaMM-MeTp b KBaapaTe 
HbK)TO H 
Hb K) TO H-MeTp 
HbK)TOH-CeKVHÄa

nacnaAb
Ä>KOyjlb
B a T T
nacKa^b—cenyHAa 
KBaApaTHbift MeTp Ha ceKyuay 
KHAorpaMM b cenymiy 
KyÖHHecKHft MeTp b cen ym y

npOH3BOAHbie eAHHHUbi 3JIeKTpHHeCKHX H MaTHHTHblX BcJIHMHH

BAeKTpHHeCKHftKom m ecTB o 9AeKTpH4ecTBa,
aapflA ................

SaeKTpHHecKoe HanpjDKeHne; 9ACKTpH4ecKHfi 
noTeHUHaji; 9AeKTpoABH>Kymaflcfl cwjia 

SjieKTpHHeCKaH eMKOCTb . . . 
SaeKTpH qecKoe conpoTHBJieHne 
3 AeKTpHqeCKafl npOBOAHM OCTb
MarHHTHbift n o T O K .....................
MarHHTHaa H H A yn iiH fl........
MarHHTOABHHcymaa cHJia, pa3HocTb MarHHT-

hwx  noTeHUHajioB ..................................................
HHAyKTHBHOCTb, B3aHMH3B HHAyKTHBHOCTb . . 
A6coAK )TH afl MarHHTHaa npoHHuaeMocTb . .
MarHHTHoe conpoTHBAeHHe ..................................
MarHHTHaa npOBOAHM OCTb..................................
MouiHOCTb SAeKTpuqecKoft uenw:

SKTHBHaa ...............................................................
peaK TH B H aa .................................................................
n o j iH a a ...................................................................

npO H 3BO AH bie eAHHHUbi TeUAOBblX  BeJIHHHH

KoJIHHeCTBO T e n A O T b i..............................................
yaeAbHOe KOAHHeCTBO TenAOTW ......................
YAeAbHaa TenAO (M KocTb, yAeAbnaa ra30Baa

nocToaHHaa, yaeAbHaa 9HTponna .................
TeiiAOBoft n o T O K ......................................................
Ko9(j)<f>HUHeHT TenAooÖMena (TeiiAooTAaHH), 

K09$<5)HUHeHT T eü A on epeA aH H ............
TeüAOnpOBOAHOCTb ..............................................
T eM n epa iypH u ft rp a m e H T .................................  .

m
kg
s
A
K
cd

rad
sr

KBaApaTHblft MeTp M2 m*
KyÖHHeCKHtt MeTp M* m 5
MCTp b cenyHAy M/C m/s
MeTp Ha cenyHAy b KBaApaTe M/C* m/s2
rep u Tu H z
cenyHAa b MHHyc nepBOft CTe­ C_ 1

neHH
paanaH b cexyH Ay paA/c rad/s
paAHaH Ha cexyH Ay b KBaApaTe paA/c2 rad/s2

KT/M3 kg/m 8
M3/KT m 8/kg
KT • M2 k ?  • m2

H " N
H  • M N  • m
H  • c N  • s

n a Pa
Ü>K J
B t W

n a  • c Pa  • s
M2/C m 2/s
n r/c kg/s
M»/C m8/s

KyAOH K a C

BOAbT B V
dapaAa d> F
OM O m 2
CHMeHC C m S
B eöep B6 W b
Tecaa T T

aMnep A A
reHpw r H
renpH wa MeTp T/M H/m
aMnep Ha B eöep A / B 6 A / W b
B eöep  Ha aMnep B 6 /A W b/A

BaTT Bt w
Bap 5.aP . v a r
BOAbT-aMnep B • A V  • A

A>K0yAb Ü>K
AHCOyAb Ha KHAOTpaMM J1>K/Kr

A>KOyAb Ha KHAOrpaMM-KCAbBHH Ü>K/ (K r • K)
BaTT ' B t

BaTT Ha KBaApaTHblH MeTp- B t / (m2 . K)
KeAbBHH

BaTT Ha MeTp-KPAbBHH B t / (m  • K)
neAbBHH b MHiiyc nepBOfl K - l

CTeneHH

J
J/k g

J / (kg ■ 
W

K)

W / (m ! • K )

W  / (m  • K ) 

K - 1

r  pOK3BOAHbie eAHHHUbi CBeTOBblX BeAHHHH

CBeTOBOft nOTOK . . . . 
CßeTOBaa BHepriia . . .
OcßemeHHOCTb.............
CßeTHMOCTb.........................
5 1 p K O C T b .............................
KOAHHeCTBO OCBemeHHH .

AiOMeil AM Im
AKtMeH-cenyHAa AM • C Im • s
AIOKC AK Ix
AIOMeH Ha KBaApaTHblft MeTp AM/M2 Im/m2
KaHAeAa Ha KBaApaTHblft MeTp KA/M2 cd/m2
AiOKc-cenyHAa AK • C Ix » s

OÖ^eMnaa c n o p o c T b .................
AnycTH H eeKoe conpoTHBAenne

MexaHHHecKOe conpoTHBAeHHe

IIpOH3BOAHbie eAHHHUbi aKyCTHHeCKHX BeAHHHH

KyöwqecKHft MeTp b cenyHAy 
nacKaAb-cexyHAa Ha KyÖHHec- 
« KHfl MeTp
HbroTOH-cexyHAa na MeTp . . .

M*/C 
Fla • c/m®

H  • C/M

m s/s 
Pa  • s/m*

N  • s/m
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ripoaoJiiKeHHe Ta6a.

HaHUeHOBSHHe BejMMHH Eahhhuu H3UepeHHH

C oK paueH H oe 0 6 0 3 - 
HaqeHHe

pyccK oe

IlpOH3BOAHI>ie eAHHHUbl HOHH3HpyiOIUHX H3Jiy*ieHHtt

flo 3 a  H3ayMeHHB (noraom eH H aa A03a H3ay-
MCHHa); a e p M a ...........................................................

MoIUHOCTb A03bl !!3;iyMeimtf (MOIUHOCTb 
noraomeHHOH A03U H3ay<ieHHa); M om iiocTb
K e p M b l   . .

9Kcno3HUHOHHa« A03a peHTreHOBCKoro h
raM M a-H3ayM eHHft...................................................

MomHOCTb BKcnosHUHOHHoA A03U peH Tre-
h o b c k o to  h rauM a-na .'iyaeH iift.........................

AKTHBHOCTb H30T0na B paAUOaKTHBHOM HC- 
TOMHIiKe (aKTHBHOCTb H y K A H A a ).....................

Mf/K.iyna-
pOAHOe

Ä>Koy^b Ha KH/iorpaMM JbKjKT J/kg

B a n  Ha KHJiorpaMM..................... Bt /kt W/Kg

KynoH Ha KH JiorpaM M ................. Ka/Kr C;Ug

au n ep  Ha’ K iiaorpaM M ................. A /kt A/kg

cenyHÄa b MHHyc nepB ofi cT e ­
neHH

c - 1 s - 1

e r o  o 6 cy>KÄeHHH iH ayqH O -TexH 'H qecK oii 0 6 - 
mecTBeHHocTbio, o p ra ,H H 3 0 B a im oro  K o m h - 
TeTOM B C H T O  no CTaHAapTMauHH, h
IipeÄCTaBHTejIHMH MHHIICTepCTB, KOMHTe- 
TOB, HHCTHTyTOB H H3AaTeAbCTB, nO AA ep - 
h o b u ih m h  BTopym pe^aKUHio npoeKTa 
CTaH^apTa, nocneAH H H  6bina ouoöpeHa 
19 aBrycTa 1969 r. KOJUierHeft KoMHTeTa
CTaHÄapTOB.

CocTaB JieH H aH  n o  pem eH H io  K oM H TeT a  
CTaHÄapTOB O KO m aTeJibH aH  peaaKU H H  n p o ­
eKTa cT a H Ä a p T a  «E Ä H H H U b i (})H3HqecKHx 
BeAHTOH» H anen aT aH a  OTAeAbHbiM h 3ä 3 h h - 
eM h b » y p H a n e  «I43MepHTenbHaH TexH H - 
Ka» (1970, 2 ). B oöp am eH H H  k  pyKOBO-
AHTejiHM  y q p e *Ä e H H H , op raH jreau H H , 
npeÄnpHHTHH, «ayqHO-nccneAOBaTeAbCKHX 
HHCTHTyTOB, KOHCTpyKTOpCKHX 6 lOpO, BWC- 
uihx h cpeAH H X  cn eu H aA b H b ix  yqeÖ H b ix  3 a- 
BeAeHHft, H3AaTeAbCTB, H ayqH O -TexH H qe- 
CKHX OÖmeCTB K oM H T eT  CTaHÄapTOB peKO- 
M eH A yeT  H anaTb  HeM eAJieH H oe n p a K T m e -  
CKoe B H eApeH ne C T aH Ä apTa  c  TeM , h t o 6 h  b 
1970 r. n p n  e r o  yT B epÄ A O H H H  Ha K o M H re -  
T e  yn ecT b  iB03M0JKHue 3aTpyAH eH H H  npH 
e r o  npaKTH necKO M  BHeApeHHH.

X a p a K T e p H b ie  q e p T H  oKO H naTeAbH oft p e -  
AaKUHH C T aH Ä ap T a  «E AH H H U b l <j>H3HHeCKHX 
BCAHHiHH» H eTO OTAiHUHH OT AeHCTBylOIUHX 
CTaHÄapTOB Ha eAHHHUbl H3MepeHHft c A e u y -  
rou iHe:

1. C/raH AapT p a 3 p a 6 o T a H  B33MeH m ecTH  
OTpaCACBblX CTaH ÄapTO B Ha eAHHHUbl H3- 
M epeHHH M exaH H uecK H x, T e n n o B u x , a n e xT - 
pHHeCKHX, M arHHTHUX, CBeTOBblX, aKyCTH- 
qeCKMX BCAHHHH H eAHHHU paAH O axTH B - 
HOCTH H HOHH3HpyramHX H3AyqeHHÜ
( r O C T  7664— 61, T O C T  8550— 61,
T O C T  8033— 56, T O C T  7932— 56, TO C T  
8849— 58 h T O C T  8848— 63), rocyuap- 
CTBeHHoro CTaHÄapTa «M e*AyH apoAH afi 
CHCTeMa eAHHHU» (T O C T  9867— 61) h 
CTaHÄapTa «06pa30BaHHe KpaTHbix h 
AOAbHblX CÄHHHU H3MepeHHH» (T O C T
7663— 55).

2. B ocHOBy CTaHÄapTa «E ä 'Hhhum  <})H3H- 
HeCKHX BeAHMHH» HOAOHCeHbl eAHHHUbl
M e*A yH apoÄ H O H  cncTeMU. Coxpam eHHbift 
nepeqeub eAHHHU C H  a ah  Ba/KkeiuiiHx «e -  
AHHHH npHBeAeH B Taö.nuue. JXna BeAHHHH, 
ne BKJiioqeiiHbix b Taöjinu y , npoH3BOAHbie 
eAHHHUbl C H  M oryT öbiTb noAyqeHbi no 
npaBH.iaM o6pa30BaHHH KorepeHTHbix (co - 
rnacoBaHHbix) cähhhu .

3. S AeK TpH u ecK H e h  M arHHTHbie cahhh- 
U bi C H  o6 p a3 0 B aH b i b cootbctctbhh  c p a -  
UH0H3AH30BaHH0H (jlOpMOÖ ypaBHeHHÄ
sn eK Tp oM arH H TH O ro  n o n n .

4. Ä ah  H3MepeHHft TeMnepaTypbi b M e * -  
AyHapoAHOH CHCTeMe cähhhu np«HHTa Tep- 
MOAHHaMHnecKaH TeMnepaTypHan uncana c

eAHHHUeft KeAbBHH (nailM CHOBaHHe K e.lb - 
BHH C 0 6 0 3 H aLieHHeM -K. IipUHHTO B COOT- 
BeTCTBHH c peuieHHeM Xl I I  TeHepaAbHOH 
KOHijiepeHUHH no MepaM h BecaM b m oc to  
n p esu ie ro  —  rp a u yc  KeAbBHHa ( ° K ) ,  a 
ä a h  pa3H0CTH TeMnepaTyp —  KeAbBHH ( K )  
BMecTO npeacHero HaHMeHOBaHHH «rp a -  
A y c » (epad)] .

B npaKTHnecKHX H3MepeHHHX A onycxaeT- 
ch  npHMeHeHne M e*AyHapoAHOH npaxTHne- 
c k o h  TeMnepaTypHOft uiKaAbi c eAHHHueft 
rp a A y c  UejibCHH (°C ), ä a h  pa3H0CTH TeM­
nepaTyp AonycKaeTCH Taxace npHMeHeHne 
rp a A yca  UeAbCHH (°C ) BMecTO n p e *H e ro  
HaHMeHOBaHHH « r p a A y c »  (epad).  H oß o e  
onpeAeneHHe xeAbBHHa, npHHHToe X II I  Te- 
HepaAbHoö KOH^epeHUHeft no MepaM h Be­
caM: «KeAbBHH —  eAHHHUa TepM0AHH3MH- 
necKoft TeM nepaTypbi —  1/273-16 nacTb
TepMOAHHaMHnecKOH TeM nepaTypbi Tpoft- 
HOH TOHKH BOAbl».

5. C ßeTO B bie eAHHHUbl CH yeraH O BAeH bi 
ä a h  cn eK T p aA b H o ro  c o c T a ß a  CBeTa n pu  
T e M n e p a T yp e  3aTB epAeßaH H H  nAaTHHbi, c o -  
O TB eTCTßyiom eH  AaBAeH H io  101 3 25  Ha. 
K  A p y r o M y  cneK TpaAbH O M y c o c T a ß y  CBeTa 
n pn  CBeTOBbix H3M epeHHHx c u e A y e T  n ep e - 
XOAHTb Ha OCHOBe yCTHHOBAeHHblX 3Ha-
neHHH OTHOCHTeAbHOÖ b h ä h o c th  no TOCTy 
11093— 64. v

EAHHHUa c h a u  CBeTa n oA yu H A a  HOBoe 
HaHMäHOBaHHe —  K aH A en a  ( k a )  BMecTO 
npe>KH ero  HaHMeHOBaHHH «C B e n a »  ( c e ) .  
H o ß o e  onpeAeAC H H e KaH AeAbi, npHHHToe 
X II I  T eH ep aA b H oft KOHijiepeHUHefl n o  M e­
paM  h  B ecaM : «K a H A e A a  —  c h a b  CBeTa,
H c n yc u a e M o ro  . c  n A o m a A H  1/600000 m 2 
ceneHHH n oAH O ro H 3A yqaTejiH  b  nepneH AH - 
KyAHpHOM 3T0 M y CeueHHK) H anpaBAeHHH, 
n p n  T e M n e p a T y p e  H 3AynaTeAH , p aB H o ii 
T e M n e p a T y p e  3aTBepAeBaH H H  nAaTHHbi n pn  
AaBAeHHH 101 325  Ila.

6. B Ta6 a . 1* OKOHqaTejibHOH peAaKUHH
n p oe K T a  npH BeAeH b i onpeACAeHHH o c h o b -  
HblX, AOnOAHHTeAbHblX H npOH3BOAHbIX
eAHHHU CH.

7. B npoeKTe CTaHÄapTa npHBeueHO h o -  
Boe onpeueAeHHe o c h o b h o h  eAHHHUbl Bpe­
MeHH —  cexyHAbi, npHHHToe X II I  TeHe- 
paAbHoft KOH^epeHUHeft no MepaM h  Be­
caM : «cexyH A a  —  9 192 631 770 nepHOAOB 
H3AyneHHH, cooTBCTCTByioiuero n epexou y  
MeJKAy AByMH CBepXTOHKHMH ypOBHHMH 
OCHOBHOrO COCTOHHHH aTOMa Ue3HH-133».

8. H a p n A y  c eAHHHuaMH CH AonycK aeT- 
ch  npHMeHeHne eAHHHU, nepenHCAeHHbix b 
TaÖA. 2 npoeKTa CTaHÄapTa: MopcKOH mh- 
a h  (m . m h a h ) h  y3Aa (y 3 ) a a h  HaBHrauHH, 
t o h h h  ( t )  h ueHTHepa (u ) —  a a h  M accu ; 
MOAH (MOAb) H KHAOMOAH (KMOAb) —  ÄAH
KOAHHecTBa BeujecTBa; MHHyTbi (m h h ),  na-

ca  ( q ) ,  cyTO K ( c y T ) ,  n e A e A ii (H e A ) ,  M ecn- 
u a  (M e c ) ,  r o A a  h  bo k b  —  a a h  BpeMeHH;
rp a A y c a  U e j ib c n a  ( ° C )  —  a a h  npaK TH qe-
c k h x  H3MepeHHH T eM n ep a T yp b i; r p a A y c a  
( ° ) ,  MHHyTbi (  ) ,  cen yH Ä b i ( " ) ,  ro H a  —  
ä a h  n n o c K o ro  y r ^ a ;  re K T a p a  ( r a )  ■—  ä a h  
n A om a A H ; ^H T p a  ( a )  —  a a h  o 6 i>eMa h
BMeCTHMOCTH; KHAOM)5Tpa B Mac (K m /h ) —  
ä a h  CKOpOCTH; OÖOpOTa B M H H yTy (OÜ/MHHl 
h o ö o p o T a  b c eK yH A y  ( 06/c) —  a a h *  n a- 
c t o t w  BpaiueH H H ; »H A O B aT T -qaca
( k b t • q )  —  a a h  paÖOTbi h  S H e p m u ; AH Tpa 
b  c e n yH A y  ( a /c )  —  a a h  o ö ie M H O ro  p a c x o -  
A a ; Aeu H O eA a ( ä B )  a a h  ypoBH H  3ByKOBO- 
r o  AaBAeHHH, « fo n a  —  a a h  ypoB H H  rp oM - 
k o c t h ; p a c n a A a  b  c e n y H A y  (p a c n ./ c ) —
AAH 3KTHBH0CTH H30TOna; aAb^a-H aC TH U bl, 
6eT a-qacTH U b i, H e fiT p on a , raM M a-K B aH Ta b 
c e n y H A y  Ha K B aA paTH U H  M eTp —  ä a h  

nAOTHOCTH nOTOKa HOHH3HpyK)lUHX M3CTHU 
H KB3HT0BJ npO UeH Ta ( % ) .  HpOMHAAC 
(% o )  H MHAAHOHHOH AOAH (m a h - 1 )  —  ÄAH 
OTHOCHTeAbHblX BCAHHHH; Ö eAa ( B ) ,  Aß- 
UHÖena ( a B ) ,  oKTABbi, ÖHTa ( 6 h t )  h « e n e -  
p a  (H n) a a h  A o ra p n ^ M H q e c K H x  o th o c h -  
TeAbHblX BeAHHiHH.

9. B xaÖ A. 3 n p oe K T a  npH BeAeH bi eAHHH­
Ubl, n oA n e m a iu H e  nocTeneH H O M y h3T>hthio 
k  1 HHBapn 1975 r. h B p eM em io  u o n y c K a e -  
Mbie k  npHM eHeHHio: aH rcT peM  ( A )  —  ä a h  
AAHHbi; K a p a T  (K a p )  —  a a h  M accb i; k h a o -  
rpaM M -CH Aa ( k t c )  h eAHHHUbl, ocHOBaHHbie 
Ha H eil; nou iaA H H aH  c h a b  (a .  c . ) ,  B aT T -qac  
(B th );  K aA op nH  (K a n ) ,  XHAOKanopHH 
(k k 3 a )  h eAHHHUbl, ocHOBaHHbie Ha h h x ; 
p a u  (p a A ),  peH TreH  ( P ) ,  6 sp  ( 6 3p ) ,  x io p n  
(K h )  h  eAHHHUbl, ocHOBaHHbie Ha h h x ; 
6ap  ( 6 a p ) ,  m h a a h m ctp  b o ä h h o t o  CTOAÖa 
(mm . BOA. CT.) H MHAAHMeTp pTyTHOTO
CTOAÖa (MM PT. CT.) ---  AAH AaBAeHHH H
M exaH H u ecK oro  HanpHJKeHHH; oM -K B aA p aT - 
HblH MHAAHMeTp Ha M eTp (0 m -M M 2/m) —  
ä a h  y A e A b H o ro  3 A eK T p H q ecK o ro  con p oTH B - 
ACHHH.

10. B npHAOH<eHHH 1 k npoeKTy npiiBe- 
AeHbl eAHHHUbl CHCTeMbl CTC, B TOM HHC- 
Ae MaKCBeAA (M k c ) ,  r a y c c  (Tc), rHAböepT 
(T6), apcTeu (3 ), n y a 3 (II), c to k c  (Ct), 
acTpoHOMHqecKHe eAHHHUbl (cBeTOBOÜ t o a ,  
napceK, HKC-eAHHHua, acTpoiiOMnqecKaH 
eAHHHUa AAHHbi) H HCKOTOpbie cneuHaAb- 
Hbie eAHHHUbi; 6 apH ( 6 ) ,  sAexTpoHBOAbi 
(sB ), AonycxaeM bie k  npHMeHeHHio b acT- 
P o h o m h h  h TeopeTHqecKHx pa3A eA ax $H3H- 
KH.

111. B npHAOHceHHH 2 k npoeKTy npHBe- 
A 6HH pa3AeAH  I h I I  «M encAyHapoAHOH 
npaKTHnecKoft TeM nepaTypHofl uiKaAbi 
1968 r .» .

12. B TaÖA. 4 CT aH Ä apTa  npH B eA eH  ne- 
p eqeH b  npncTaBO K ä a h  oöpa30B aH H H  A e- 
CHTHHHblX KpaTHblX H AOAbHHX eAHHHU:
Tepa (T ) —  IO12, Iu ra  (r )  —  109, Mera 
(M ) —  106, k h a o  ( k )  —  103, reKTO (r ) —  
102, Aexa (Aa) —  10, Aeun (a ) —  10-1,
Ca,HTH (C) — IO-2, MHAH (m) —  10-3, 
MHKpO (M K) —  10- 6 , HaHO ( h )  —  10~9, 
nHKO (n ) —  10- ’2, ijieMTo (4>) —  IO-15 h 
aTTO (a )  —  10-18. HeuonycTHMO npHMe- 
neHHe A ßyx npncTaBOK npn o6pa30BaHHH 
KpaTHOH HAH AOAbHOH eAHHHUbl.

üpHCTaBKH reKTO, Aena, Aeun h caHTH 
AOnyCKaeTCH npHMeHHTb TOAbKO B HaHMe- 
HOBaHHHX KpaTHblX H AOAbHblX eAHHHU, 
ynce noAyqHBUiHX pacnpocTpaHeHHe (Ha- 
npHMep, reKTap, ueKaAHTp, ueuHMeTp, caH- 
THMCTp) .

* B z ja H H y io  c T a T b io  H e  B K J iioH eH b i T a ö -  
J im ib l H npHJIOHteHHH K HHM, ynoM H H yTb ie 
HHHee.
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r ip H C T aB K y  c j ie a y e T  npHCoeAKHHTb k 
nepBoft eÄHHHue cocTaBHOfi eÄHHHUbi, t .  e. 
k npQH3BO-Ä'HOH eAHHHue b ueAOM. HanpH­
Mep, 403 eÄHHHu MOMeHTa c h a h  b C H  cne- 
A y e T  nncaTb —  KHAOHbioTOH-MeTp ( k H - m ) ,  
a He HbKDTOH-KHJIOMeTp (H -K M ).

ripH CTaBK H  ÄJIH 0Öpa30BaHHH AOAbHblX H 
K paTH b ix  c ä h h h u  cJ ieA yeT , K aK  npaBHAO, 
npHM eHHTb TOJIbKO B HHCJIHT€Jie.

13.. H a n n c a H H e  o6o3H aqeH H H  npoH 3BO A- 
Hbix eÄHHHu, n o jiyn eH H b ix  AeAeH H eM  o a h o A  
eÄHHHUbi n a  Ä p y r y io ,  Ä on ycn aeT C H  npH M e- 
HeHHeM k o c o h  n epTb i (H an p H M ep , a a h  a h - 
HeÖHOH c k o p o c th  m /c ), npH M oft uepTb i (H a ­
npH M ep, m/c) HAH yMiHOHCeHHCM HHCAHTeAH 
Ha OTp.HHaTejibHyio CTeneHb 3H aM enaTejiH  
(H an p H M ep , m -c - 1 ) .

Ecah npH M eH H eTca  K o ca n  n ep T a  h  c o - 
CT3BH0H 3H aM 6H aTeÄb , npeACTaBAHIOIUHÖ 
npOH3B€AeHHe HBCKOAbKHX COMHOHCHTeueft,
c Ä e a y e T  3H aM eH aTeAb  3aK A K > iaTb  b  c k o ö k h . 

HanpHMep, C A eA yeT  n n ca T b  Ä * / ( K r ‘ K ) h 
Heab3H n n c a T b  / (w / k t -K.

r io cn e ftH flH  3 a n n cb  MOJKeT 03h an aT b , h to  
Ä ik / k t  y M a o jK a e rc H  Ha K, t .  e. «M e e T c n  
b BH Ay ä j k - K / k t .

14. 060 3H aneH H H  npOH3BOÄHbIX eAHHHU, 
COCTOHIAHX H3 .HeCKOAbKHX COMBOJKHTeAeH, 
HaAO p a3A eA H Tb  TOHK3MH M e>KAy 0Ö03H a- 
neHHHMH coM H O Ä H Ten eH  Ha cp e A H e fl a h h h h  
KaK 3H3KaM H yMHOJKeHHH.

15. Ä A H  eAHHHU C T C  H BHeCHCTeMHblX 
eAHHHU npHBeASHbl B TaÖA. 2 H 3 H B UpH- 
AOJKeHHH 1 COOTiHOUleHHH C COOTBeTCTBylO- 
IUHMH eAHHHUaMH CH .

16. BßeAeHO Ha3BaHne BeAHHHHbi «uacTO- 
Ta BpameHHH» a a h  poTaunoHiHbix MauiHH 
(ueHTpo6e>KHbIX H TypÖOHaCOCOB, UeHTpO- 
ßescHbix h  oceBux KOMnpeccopoB, napoBbix 
H ra30BbIX TypÖHH H Apyrux Bpaiuaio- 
IUHXCH MauiHH H HX AeTaAefi) BMeCTO pa- 
Hee HenpaBHAbHO npHMeHHBUiHXCH na3Ba- 
HHH 3T0Ö BeAHHHHbl —  HHCA3 OÖOpOTOB, 
HHCAa OÖOpOTOB B eAHHHUy BpeMeHH HAH 
yTAOBOH CKOpOCTH. EÄHHHUbi HaCTOTbl Bpa­
meHHH: b  C H  —  ceKyHAa b MHHyc nepBoö 
CTeneHH (c _ I ) ,  BHecHCTeMHbie —  oöopoT b 
cexyHAy (o6/c) h oöopoT b MHHyTy 
(o6/,m hh ) .

17. BBeueHO HaHMeHOBaiHHe «nacxaAb» 
AAH eÄHHHUbi AaBAeHHH (E la ).

18. np«BeA£HO HOBoe onpeAeAeHHe a h t -  
pa KaK AOAbHOH eÄHHHUbi KyönqecKoro 
MeTpa, npHHHToe X I I  TeHepaAbiHOH KOH<(>e-

peHuneft n o  MepaM h BecaM b 1964 r.: 
1 A — t - 1 0 -3  M3 (TOHHO) = 1  AM3 (tOHHO). 
TaKHM o6pa30M , oTMeHneTCH npe>KHee on- 
p eA eA eH H e (1 a =  1 ,0 0 0 0 2 8 -10-3  m 3) .

19. 06o3H an eH H H  cähhhu, noAyuHBUiHX 
HaHMeHOBanHH b n ecTb  yq eH b ix  (a M n ep , 
BOAbT, BaTT, KeAbBHH, KyAOH, HblOTOH, OM, 
n acK aA b , n ya 3 , CHMeHC, c to k c , (J japaAa, 
peH TreH , K iopn ), nnm yTCH c  3arAaBHOH 
(nponH CH O ft) 6yKBbi (A , B, Bt , K> K a , H , 
Om, na, n, Cm, C t ,  4>, P, K h ).

20. B ce  o6o3HaueHHH cahhh u  cAeuyeT 
nenaTaTb iupn^TOM TeKCTa, t .  e. npHMbiM 
uipHtjiTOM, ec ah TeKCT nenaTaeTcn TaK>Ke 
npHMMM UITpH(J)TOM. 3 t 0  3HaHHTeAbHO OÖ- 
A em aeT  pa3M eTKy pyK onucefl k  n a ö o p y  h 
caM naßop .

21. npeAycMaTpHBaioTCH H3MeHenHH oöo- 
3HaneHHH HeKOTOpbix eÄHHHu: cp —  aah  
crrepaAHaHa (b m ccto  c r e p ) ,  c —  ä ah  ce- 
KyHAbi (BMecTO c eK ) ,  Kh —  äah  KiopH, 
Cm —  a ah  CHMeHca (bm octo  c u m ) ,  T  —  
ä ah  TecAa (BMecTO ta) ,  K a  —  a a h  KyAO- 
Ha (BMCCTO k ) .

22. npHBeAeHbi u oao jkch hh  o  n p a K W ie -  
ckom npHMeneHHH cTaHAapTa b  pHAe oÖAa- 
CTeft HayKH, TeXHHKH H iHapOAHOTO X03HÜ- 
CTBa, a TaKHce npn npenoAaBaHHH:

a ) bo Bcex pa3pa6aTUBaeM bix hah nepe- 
CMaTpnBaeMbix CTaHAapTax Bcex bhaob 
CAeAyeT npHMeHHTb eÄHHHUbi C H , KpaT- 
Hbie h AOAbHbie o t  hhx, a TaKace eÄHHHUbi, 
AonycKaeM bie k  npHMeHeHHio HapaBHe c 
hhmh. B Heo6xoAHMbix cAynaHX Aonyc- 
KaeTCH npHBOAHTb (b  CKOÖKaX, B OTAeAb- 
hoh rpa ijie , n a  napaAAeAbHOH uiKaAe rpa - 
(flHKa HAH AHarpaMMbl) 3HaHeHHH BCAHUHH 
b npeHOHHX eAHHHuax, BpeMeHHO A onyc- 
KaeMbix k  npHMeHeHHio h noAAeJKaiuHX 
H3T>HTHI0;

6) BO Bcex HOBblX CTaHABpTax n a  epeA- 
CTBa H3MepeiiHH CAeAyeT npeAycMaTpHBaTb 
BbinycK cpeACTB H3MepeHHH c rpaAynpoB - 
Koii KaK b npejKHHx eAHHHuax, TaK h b 
eAHHHuax C H , ® KpaTHbix H AOAbHblX OT 
hhx;

b ) B HOpMaTHBHO-TeXHHHeCKOH AOKyM eH- 
TauHH n a  HOBue rn n b i h3äcahh CA eA yeT  
npHMeHHTb eÄHHHUbi C H , KpaTH bie H 
AOAbHbie OT HHX, a TaKHCe eÄHHHUbi, AO- 
n ycK aeM b ie  k  npHM eHeHHio H apaBH e c eAH- 
HHuaMH C H ;

r )  npn npenoAaBaHHH b bh c iu h x  h cpeA- 
hhx cneunaAbHbix yqeÖHbix 3aBeAeHHHX, a

T a K » e  b cpeAHefi uiKOAe CAeAyeT npHMe­
HHTb eÄHHHUbi MeJKAyHapoAHofl CHCTeMU, 
KpaTHbie H AOAbHbie OT HHX HAH eAHHUUbl, 
AonycKaeM bie k  npHMeHeHHio HapaBHe c 
hhm h;

ä )  b o  Bcefl H3AaBaeM0ft HaynHO-TexHHqe- 
cKofl AHTepaType, b to m  HHCAe b TexHHqe- 
CKHX cnpaBOHHHKax, yqeÖHHKax h yqeö- 
h w x  nocoÖHHX, JKypHaAax, MOHorpa^HHX, 
SHUHKAOneAHHX H IIOnyAHpHblX H3ABHHHX
CAeAyeT npHMeHHTb c a u h h u h  CH, KpaT- 
H H e H AOAbHbie OT HHX HAH eÄHHHUbi, AO- 
nycK aeM ue k  npHMeHeHHio HapaBHe c hh­
mh.

O coÖ oe BHHMaHHe CAeAyeT oöpam aTb  Ha 
npaBHAhHoe npHMeHeHHe naHMeHOBaHHfi 
BeAHqHHw: Maccbi h Beca, nAOTHOCTH H
yA eA bnoro  Beca, OTnocHTeAbHoft nAOTHO- 
c t h  h OTHOCHTeAbHoro yAeAbH oro Beca. 
HeAonycTHMO npHMeHeHHe TepMHHa «B ec » 
BMecTO «M a c c a » c eAHHHuaMH KHAorpaMM 
(x r ), rpaMM ( r ) ,  TOHHa ( t ) ,  ueHTnep (u ),  
KapaT (K a p ), h b a h io iu h m h ch  eAHHHuaMH 
M accu, a He Beca ( c h a h  Tam ecTH ). H e  
CAeuyeT AonycK aTb npHMeHeHHH TepMHHOB 
«yAeAbHbift B ec», «o6®eMHbiß B ec» h «H a - 
CbinHOH BBC» (ßMeCTO TepMHHOB «nAOT- 
HOCTb», «oöbeM H an  M a cca » h  «HacbinHan 
M a cca » ) c eAHHHuaMH KHAorpaMM Ha Ky- 
ÖHnecKHH MeTp (k t/m 3)  , rpaMM na Kyönqe- 
CKHft CaHTHMeTp (r/CM3) ,  TOHHa Ha KyÖH- 
qeCKHH MeTp (t/ m 3) ,  HBAHIOIUHMHCH eAH­
HHuaMH nAOTHOCTH, OÖieMHOfi H HaCUHHOft 
Maocbi. n p H  BbipaiKeHHH napaM eTpa TBep- 
Abix, jk h ä k h x  h ra30o6pa3Hbix BemecTB 
B BiHAe OTHOUieHHH HX nAOTHOCTH K nAOT­
HOCTH boäi>i h a h  ®03Ayxa e ro  CAeAyeT Ha- 
3bIB3Tb OTHOCHTeAbHOft nAOTHOCTblO.

JI. P. C T O U K H H

K o M H T e T  B C H T O  n o  C T a H f la p T H 3a u H H

O T P E R A K U M H

B cbh 3h  c oßpam eiiHeM  KoMHTeTa CTaH- 
AapTOB, Mep h H3MepHTeAbHbix npuöopoB 
npn CoBeTe M h h h c tp o b  CCCP o  tom , 
HTOÖbi HaqaTb sHeApeHHe oKOHnaTeAbHoft 
peAaKUHH npoeKTa CTaHAapTa «E a h h h u h  
4>H3HnecKHx b c a h h h h », HiypHaA oßpaiuaeT- 
CH K HHTaTeAHM C npO Cb6oft HpHCAaTb B 
peAaKUHio c b o h  cooöpam eHHH no Bonpo- 
caM ero  BHeApeHHH.

Pec|3epaTbi CTaTeft

yflK  621.43—242.2:629.113:621.892.004.18
r iO B b lU ieH H e  aCpCpeKTHBHOCTH AeM CTBH B C Ta/ lbH b lX  MaC/IOCbeM- 

H b ix  K O / ieu . K o r a H  IO. A., H a y  M o b  C. C., K o jk a H o b  JI. H.
«A B T O M O Ö H A b H a H  n p o M b iu in e H H O C T b » ,  1970, Ms 9.

I lo K a 3 a H b i  n y T H  A a n b H e f t m e r o  CHHHceHHH p a c x o A a  M a c j ia  H a  
y r a p  b  K a p ß io p a T o p H b ix  A B H r a T e n a x .  I I o K a 3 a H b i  n p e H M y m e c T B a  
T p e X 3 A e M e H T H b IX  C T a A b H b lX  K O A eU  C T a H T eH U H a A b H b lM H  p a c iH H -  
p H T e jiH M H  n o  c p a B H e H H io  c  K O A b q a M H  APyroro T H n a . T a Ö A .  2 . 
P H C. 3. B H 6 A . 2.

y f lK  621.43.001.4

H 3 M e p e H H e  H e c T a p H O H a p H o r o  p a c x o f l a  B 0 3 f ly x a  A B H ra T e A e M  
B H y T p e H H e r o  c r o p a H H H , y cT a H O B A eH H b iM  b  aBTO M O Ö H Ae. T o a  m a-
h  e  b  H. ü . ,  3  a  p  a H. K. «A B T O M O ö H A b H a a  n p o M b in iA e H H O C T b » , 
1970, JCo 9.

IIpHBeAeHbi ycTpoiicTBO npHöopa aah  H3MepeHHH HecTaunoHap- 
Horo pacxoAa B03Ayxa ABHraTeAeM BHyTpeHHero cropaHHH, ycAO- 
bhh ero  npHMeHeHHA h aHaAH3 B03M0HtHbix norpeuiHocTeit npn 
H3MepeHHH pacxoAa B03Ayxa. P h c . 3. E H 6 A. 4.

y flK  629.113.001.1:629.113.075.001.5
06 oueHKe ynpaBAneMOCTH aBTOMOÖHnn. T e A e r H H  B. M. «A b-

TO M O Ö H AbH aH  npOMbllHAeHHOCTb», 1970, N4 9.
P a C C M a T p H B a eT C H  B o n p o c  Q yB C TB H TeA bH O C TH  aBTOM OÖHAH K  H3- 

M eH eH H K ) y n p a B A H IO m H X  B 0 3 A eÜ C T B H fl. B e A H 'IH I ia  K o p p e A H U H H  
HBAHeTCH  H H C AeH H O Ö  O U eH K O ll H yB C TB H TeA bH O C TH  aBTOM OÖHAH K  
H 3 M eH eH H io  n o n o a te H H H  p y A e ß o r o  K O A e c a  h a h  M O M e m a  H a  p y -  
A eB O M  B a A y .  I Ip H B e A e H b i p e 3 y A b T a T b i  3 k c I I t :p h Me H T a j i i , h i , i x  HCCAe- 
A O B aH H fl q yB C T B H T eA b H O C T H  H B p eM eH H  p e a K U H H  aBTOM OÖHAH H a  
n o B o p o T  p y a e B o r o  K O A e c a . P h c . 3 . B h ö a . 3 .

y flK  629.114.4:629.113-578/-587.001.5
K pyTH A bH b ie  KOAeöaHHH B TpaHCMHCCHH rp y3 0 B b lX  aBTOMOÖH- 

n e f i  ropbK O B C K oro  aBT03aB0Aa. y e n e H C K H ö  H . H .,  C  a  b  H-
H O B B. B. «A B T O M O Ö H A b H aH  n p O M b llH A eH H O C T b », 1970, JV? 9.

I Ip H B e A e H b i p e 3 y A b T a T b i  T e o p e T H u e c K o r o  h  S K cn e p H M e H T a A b H O - 
r o  a H a A H S a  K p y T H A b H b lX  K O A eö a H H H  B TpaH C M H C C H H  rp y 3 0 B b IX  
a B T O M o ö H A e ii T A 3 .  y C T a H O B A e H w  BO 3M 0JKH bie n p rp e m H O C T H  npn 
o n p e A e A e H H H  n a c T O T  c o ö c T B e H H b ix  K O A eö a H H Ö  b  TpaH CM H CCH H  
aBTOM OÖHAH. TaÖA,  7. P  H c .  4. B H 6 A . 6.
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YAK 629.114.3:625.7.033.4.001.5

O b a h h h h h  HepoBHOCTefi flopor Ha npofto/ibHOe B3aHMOfleHCTBMe 
3BeHbee aBTonoe3fla. H{ y k  o  b  A. B. «A ß T O M O Ö H A b H a A  n p o M b im -  
n eH H O C T b », 1970, JVs 9.

H 3 . io w e H a  M eT O O T K a  o n p e A e A e H H H  y c H jm ö  b  c u e n K e  n p n u e n H O -  
ro  a B T o n o e 3 A a  n p l i  y c r a H O B iin m eM CH HBHHceHHH n o A  b.-ihbhheM 
H e p o B H O C T eö  A o p o r n .  Ha h h c a o b o m  n p H M e p e  B b in o A H e H b i b m h h c - 
neH H H  y c H A H Ü  b  c q e n K e  h  a s h  a H a jiH 3  tp a K T o p o B , b a i i h i o i u h x  Ha 
h h x  a a h  a B T O A o e 3 A a , c o c T o n m e r o  H3 aBTOM OÖHÄH h  A s y x o c H o r o  
n p u p e n a .  T a 6 j i .  1. P h c . 4. B H 6 A . 3.

yflK 629.113.001.1:629.113.073

B e p o H T H O C T H a H  o p e H K a  n p o x o f l H M O C T H  a B T O M O Ö H / in  n o  C T a T H -  
C T M H e c K H M  p a c n p e A e n e H K H M  x a p a K T e p H C T H K  f l o p o m H b i x  y c n o B H H .
B e 3 6 o p O A O B a  r. B. «A B T O M O Ö H A b H a H  n p O M b lU IA eH H O C T b », 
197 0 , NTs 9 .

Ha ocH O B aH H H  3 a A a H H b ix  p a c n p e A e n e H H f i  b;ia/KH O CTH  r p y H T a  
h  n p o A O A B H b ix  yK A O H O B  H a  rp y H T O B b ix  A ° P o r a x  o n p e A e n n io T C H  
B ep O H T H b ie  3HHH6HHH n O K a 3 a T e A e ß  n p o x o A H M O C T H  aBTOM OÖHÄH c  
y a e T O M  K a A e H A a p H o r o  n e p H O A a  r o A a .  O n n c a H a  M eT O A H K a  n p o m o -  
3H pO B aH H H  B 03M 03KH O T0 O rp a H H H eH H H  A B H AteH H H  aBTOM OÖHÄH nO 
3 a Ä a H H o ii  m c c t h o c t h  B C A eA C T B H e öyK C O B aH H H  K O A e c . T a ö  a . 1. 
P h c . 4 .  B h  ö  a . 3.

yflK 629.113-592.001.24

Y A e p m H B a io iJ u a H  c n o c o ö H O C T b  c t o h h o m h o t o  T o p M 0 3 a .  f l  e  m b  n -
H e  u H. H.. K o r a  H  C. C. «A B T O M O Ö H A b H a H  n p O M b lU IA eH H O C T b ». 
1970, JS(a 9.

n p H B e A e H b i  c p o p M y A b i a a h  o n p e A e A e H H H  n p e A e A b H b ix  yK AO H O B , 
H a  K O T o p b ix  M O ry T  ö b iT b  y A e p H c a H b i 3 a T o p M o a c e H H b ie  aBTOM OÖHÄH, 
n p H p e n b i ,  n o A y n p H p e n b i  h  a B T o n o e 3 A a ,  H  c p o p M y A b i a a h  o n p e A e -  
n e  HHH TO P M 0 3 H B IX  M O M eH TO B , H eO Ö X O AH M blX  a a h  y A e p iK a H H fl 
n e p e H H C A e H H b ix  T p a H c n o p T H b ix  c p e A C T B  H a  3 a A a H H b ix  y K A O H a x . 
T a ö A . 1, P H c. 1. B H ö A . 2.

yflK 629.113-585.862:539.538

P l3 H O C O C T O H K O C T b  a B T O M O Ö H H  b H b lX  n O H y O C e B b lX  U j a p H H p O B .  
i B e p C H O B  B. M. «A B T O M O Ö H A b H a H  n p O M b lU IA eH H O C T b », 1970, 
Ns 9.

P a c c M a T p H B a io T C H  n p H H H H b i h 3 h o c o b  n o A y o c e B b ix  u ia p H H p o B  
aB TO M O Ö H A eß  B b ic o K O Ö  n p o x o A H M O C T H , npH B O AH TC H  cp o p M y A a  
H 3 H O ca  K a H a B O K  U ia p H H p a  p a B H o f l  y r n o B o f t  c k o p o c t h  aB TO M O öH - 
h h  3HJI-157, n o A y u e H H a H  H a  o c H O B e  c T e H A O B b ix  H c n b iT a H H ß . 
fla iO T C H  c n o c o ö b l ,  IIO B I.Iin a iO IH H e  IipOHHOCTfa H H3HOfcOCTOftKOCTh 
u ia p H H p o B . P h c . 1. B H Ö A .  3.

yflK 621.357.7:669.248

P a 3 p a ö o T K a  h  B H e n p e H H e  T e x H o n o rM M e c K H X  n p o p e c c o B  ö u e c T H -  
U ie r o  H H K e A H p O B a H M fl. K y H H K  E. B. «A B T O M O Ö H A b H aH  n p O M b im - 
n eH H O C T b », 1970, Ns 9.

B A e K T p O A H T  C Ö yTH H AH O AO M  H C a x a p H H O M  TeX H O  AO TH AH C e 
B A e K T p o A K T a  c K yM a p H H O M , ö o A e e  C T a ö H A e H  b p a ö o T e  h  paBH O - 
p e H e H  3 ap yöeM C H b iM  S A e K T p o A H T a M  ö A e c T H ip e r o  H H K e n H p o B a H H a . 
I I o . i y ' i a e M b ie  b  H eM  H H K e A e B b ie  n o K p b iT H H  o ö A a A a io T  b m c o k h m h  
A eK O p a T H B H b IM H  H 3 aU IH TH b IM H  C B O ftCTBaM H . E  H 6  A . 4.

yflK 621.541.1.001.5

H e K O T O p b lÖ  O C O Ö e H H O C T H  n H e B M O n p H B O f lO B  C  T O p M O m e H H e M  B  
H O H p e  X O f la . n a  P  O ft A. A. «A B T O M O Ö H A b H aH  n p O M b lU IA eH - 
H O C T b », 1970, Ni 9.

P a c c M a T p H B a io T C H  B o n p o c b i ,  C B H 3aH H b ie  c n p H M e H e H H e M  n H eB - 
M O npH BO AO B C TO pM O JK eH H eM  B H O H p e  X O A a  B T p a H C n O p T H b lX  
y c T p o f tC T B a x .  B p a ö o T e  H a y p H O  o ö o c H O B a H b i B eA H H H H b l C K o p o c T e f t ,  
y c K o p e H H ft ,  A o n y c K a e M b ix  n p u  H cn o A b 3 0 B a H H H  n H eB M O n p H B O A a  
c  T o p M o w e H H e M  a a h  T o A K a fo ip H X  iu a r o B b ix  T p a H c n o p T e p o B .  
P h c . 3.

y flK  669.14.018.298:621.78.011

B A H H H H e n p e ftB a p H T e A b H O M  TepM H M eC K O H  O Ö paöO TH H  H a  C T p y K -  
T y p y  m c B O ftcT B a  K O H C T p yH p H O H H b ix  C T a A e fi  n o c n e  p e M e H T a p H H  
H H H T p o p e M e H T a p H M . K a A b H e p  B. fl., K> p a  c o  b  C. A., 
K p H B a H K I H a  H. JI., K) C (f) H H a JI. H. «A B T O M O Ö H A b H aH  npo- 
M b im n e H H O C T b », 1970, Ni 9.

I Ip e A B a p H T e A b H O ft  T e p M H H e c K o ft  o ö p a ö o T K o f t  3 a ro T O B O K  m oh ch o  
n o ß b iC H T b  K O H C T p y K T H B H y io  n p o H H O C T b  C T a n e ß  25, 25XrT, 25XrM 
H 25XrHMAK) n o c A e  p e M e H T a p H H  h  H H T p o p e M e H T a p H H . n p H  
B b lö o p e  O K O H H aT eA b H O ft T ep .M H P eC K O ft O Ö paÖ O TKH  BO H 3Ö eJKaH H e 
nO H B AeH H H  H e M a p T e H C H T H b ix  n p o A y K T O B  p a c n a A a  h  y x y A u ie H H H  
C B o ftcT B  H e o ö x o A H M O  y H H T b iB a T b  H 3 M eA b H eH H e  3 e p H a ,  n o A y p e H H o e  
b  p e 3 y A b T a T e  npeABapHTeAbHoß o ö p a ö O T K H . T a ö  A . 1. P h c .  6. 
B  H  Ö  A .  8 .

TOHHA, HE AOPOrA

H L W -S y s te m  —  npeo6pa30B aienbH aa CHCieMa Ha n o n y - 

npoBOAHMKax flna »nexipH M ecK oro H3MepeHHa MexaHMpec- 

KHX BeAMPMH B Aa6opaTOpHHX H Ha npOH3BOACTBe 

PerH CTpaTop M3MepaeMMx BenMPHH c t c h 30m © tp m - 

pecKHM a b t m h k o m  Ha nonynpoBOAHHKax 

Ana M3MepeHMH paCTflweHMM, ycKopeHM «, nyTH, cwn, 
A a B A eH H H  

P e rn c Tp a io p  Te M n e p a Typ u  Ha conpoTHBneHHax

n p H Ö o p u  A n a  n M Ta H H a  h  h h a h k b u h h  c  y c n n e H M C M  

Ana o a h o t o  n n n  H e c K o n b K H x  K a H a n o B  h h h  6e3 

y c n n e H H a

To p ro ß o e  npeACTaBHTenbCTBO r f lP e  C C C P  

O TA e n  «3neKTpoTexHH Ka m aneinpoHM Ka», 

yn. AHM HTpoBa, 31, 

MocKBa/CCCP 

!1pHo6peTeHHe TOBapos HHoerpaHHoro npoH3BOACTBa o c y - 

utecTBnaeTca opraHM3anMHMM Mepe3 MMHHCTepcTBa, b Be- 

AeHHH KOTOpUX OHH HBXOAHTCH.

EXPORT-IMPORT
VOLKSEIGENER «JS8ENHAN0EIS8ETRIEB DER 
DEUTSCHEN DEMOKRATISCHEN REPUBLIK
DDR 102 BERLIN ALEX ANDERPLATZ 
H A U S DER ELEK TR O IN D U S TR IE

3 a n p o c u  Ha npocneKTbi h  h x  KOnMH npocHM  HanpaBnarb no 
a A p e cy: M o cnaa, K-31, Ky3Hei(KHA m o c t ,  12. O TA e n  np o M u u in e H - 
h u x  KaTanoroB ITIHTE CCCP.
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TEX H O AO rM S EC K AJI AHHHH flASI BECUEHTPOBOrO 
LUJIMOOBAHMfl nOPLUHEBOrO nAJlbLlA

T e x H o n o rM H e c K a s i j i h h h b  flnsi S e c i je H T p o B o r o  uiJiH cpoBaH H Si n o p u j H e B o r o  n a j ib u a  (p n p M b i  J l H A H O n M H r  M M e e T  
S o j i b w n e  n p e M M y u n e c T B a  n o  c p a B H G H M io  c  O T fle jib H b iM H  c Ta H K a M M . H n a B H b iM  b  p e u ie H H H  cJj h p m o h  n p o ö n e M b i  u j j i h -
(p O B a H H JI B B JIB e TC B  T O , H TO  Ha nO TO M H blX  J1HHHHX B M e C T O  n p H M e H B B U JH X C JI 7 C T3 H K O B , JIMAHOnUHT H C n O Jlb 3 y e T
TO Jib K O  2 , n o n y M a ji  t o t  > «e  p e 3 y j ib T a T .

Pa3HOo6pa3He o n e p a u n H ,  B b in o / iH a e M b ix  C TaH K a M M  c p n p M b i JlMflHOPlUHr, —  o c H O B a  c o K p a m e H H B  MHCJia c r a H -  
KO B B TexH O /lO TH M eC K O M  JIH H H H .

M 3 o 6 p a > K e H H a »  Ha p n c y H K e  T e x H O J io r H q e c K a a  j i h h h h  h b j i h g t c h  o a h o h  H3 f ls y x ,  H 3 ro T O B n e H H b ix  tp n p M O H
b  1969 r. f lJ is  ixuiHCfiOBaHHH n o p u j H e B o r o  n a / ib u a . J Ih h h h  c o c t o h t  H3 o f l H o r o  c Ta H K a  NS 46 a j i j i  r p y ö o r o  lujintposa-
h h h  h  o f l H o r o  C Ta H K a  NS 4B f l jm  O K O H q a T e jib H o r o  u jjiH C pO B aH H a .
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3 a n p o c u  H a  n p o c n e K i u  h  h x  K o n H H  H a n p a B j m b  n o  a f lp e c y :  M o c k s a ,  K-31, K y 3H ei^K H H  m o c t ,  12, O T f l e n  n p o M M iu n e H H U x  

K a ia j io r o B  m H T B  C C C P  ( T e n .  220-78-51], B/O «B H E U lTO P fP E K flA M A ».
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Ohm  paccHM Tcm bi Ha A o n ry io , 

1  6 e3ynpew H yio  p a 6 o iy  h k TOMy * e  KpacMBbi

M nKpoaBTo6yc Nysa M -521

MnKpoasio6yc OTannaeTca coapeMeHHOH KOHCTpyKAHen Ky30Bd, KpacHBbiM cnayaTOM h KOMcpopTaöeabHbiM caJiOHOM, O w eH b 
yflOÖHa KaÖMHa BOAHTeaa. npeBoexoAHaa BHflMMOCTb, paAHOHaabHO pacnoao>KeHHbiH iahtok npnöopoß, a  Taione B03M0>KH0CTb p e r y -  
anpOBaTb noaojKeHHa CMfleHba eecbMa o6aernaiOT pa6oTy BOAHTeaa. BHyTpeHHee noMemeHne MMKpoaBTo6yca x o p o iu o  O Tanan- 
BaeTca m BeHTHanpyeTca cneAnaabHOH chctcmoh. Bce 3To co3AaeT ycaoBna p,nn npnaTHoro nyTeiuecTBHa n ac ca w w p a M  M A^J* paÖOTbi 

BOAHTeaio.

(b yp ro H  TOBapo-nacca>KHpcKMH Nysa T-521
3 tot cpyproH aBaaeTca yHHsepcaabHbiM m paccnnTaH Aaa rpaHcnopinpoBaHMa 

rpy30B m nepeB03KH naccawMpoB. BHyTpeHHee noMemeHMe ocHameHO AayxMecT- 
HbiMM CKaaAHbiMM CHAeHbaMM Aaa yAOÖHoro pa3MemeHBS BOcbMM HeaOBe«. CDyprOH 
LUHpoKO npnMeHaeTca b toptoboh ceTM, ftnst Typn3Ma, b pa6oTe npn rocTMHMuax,
6 > o p o  nyTeaiecTBMH m AP rP yp roH  N y s a  T-521 y c n e ia H o  con e T a eT  b c e 6 e  nepTbi 
T p a H cn o p T H o ro  cp yp roH a  m M M K poaB ro6yca .

ToBapubiH (byproH Nysa F-521
cpyprO H  n peA H a3H aneH  A a a  nepeB03KM  pa3H O o6pa3H bix  rp y3 0 B  secoM AO 

850 kt. yn aoT H eH M e Ky30Ba noaHOCTbio n p eA O xp aH a eT  rp y3  ot nbian h aojkak,
6 a a r o A a p a  n eM y  b HeM m o jk h o  nepeB03M Tb TOBapbi 6 e3  3amHTHOH Tapbi. tJJyprOH 
N y s a  F-521 —  b to  6 b ic T p o e  m skoh om m h hob  cpeACTBO TpaH cn opTa , w n p o K o  n cn o a b - 
3 y e M o e  A a a  nepeB 03K H  TOBapOB Top roB b ix  npeAnpnaTH H .

CaHHTapHbiH aBTOMOÖHAb Nysa S-521
3tot aBTOMoßnab npeAna3HaHeH p,nsi nepeB03KH Aayx öoabHbix. BHyTpeHHee 

noMemeHHe OTAeaeHo ot KaÖHHbi BOAHTeaa neperopOAKOH, ocHameHo AayMa ho- 
cnaKaMH, ojKacpHHKaMH, yMbiBaabHHKOM h öbkom Aaa BOAbi. UMeiOTca A&a CHAeHba 
Aaa MeAHUHHCKoro nepcOHaaa. OßopyAOBaHHe h ocHameHHe BHyTpeHHero noMeiAe- 
HHa aBTOMoönaa no3BoaaK)T OKa3biBaTb nepByio MeAHAHHCKyio noMomb. CaHHTap­
HbiH aBTOMoSnab rnnpoKO npnMeHaeTca finn HyjKA CKopoü noMom«, öoabHHA, caHa- 
TOpneB h APyrnx aeneÖHbix ynpejKAeHHH. Oh oöopyAOBaH cneunaabHOH cbctoboh 
H 3ByKOBOH CHTHaaH3aUHeH.

KajKAbiH aBTOMo6 nab, n p e A a a ra e M b iH  
o ö t e A H H e H H e M  POL-MOT, o ö a a A a e T  
HeOÖXOAHMOH flpOHHOCTblO H paccnnTaH 
Ha A^HTeabHblH epOK CayjKÖbl B CaMblX 
H e6 aa ronpn aTH b ix  y c aoB n ax .

I

B u c n o p i e p :

rio a b -M o i,
B a p u j a B a ,  y a .  C T a a H H r p a A C K a a ,  23 , 

IToabLua.

E x p o r t e r s :  
Foreign Trade Enterprise for Automotive 
Industry 

POL -  MOT 
Warszawa, Stalingradzka, 23, POLAND
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UeHa 40 Kon. H h a ck c  70003

A u 3 e n b  V  8  c e p n n  801 

M O IllH O C T b lO  2 7 7  n .  C . ,  

B b in y c K a e M b iM  cJdm pm om  

E p id T M ii i  J l e M n a H A

BoCbMMUMAMHApOBblM V - o 6 p a 3 HblÜ AM3eAb, M3 rOTOBAeHHblM 
aHrAMÜcKOH (pM pM oü B p m m ir J leiinaH A, n p e flH a 3 HaMeH A n »  asTOMO- 

6 nnbH O ro rp a H c n o p T a  m npoM biu ineH H bix A e n e fi. B n a roA ap fl 
pauHOHanbHOÜ KOHCTpyKm w AH3 enn, e r o  MOUIHOCTb Ha eAHHMLiy 

e e c a  3 hah h t e  Ab h o  Bbim e, neM  y A p yrw x  AM3e n e ü  noAO Ö H O ro 
THna. A H 3 en b  o B n a n a e i cn o c o Ö H O c ib io  c o 3AaBaTb BbicoKMß m om b h t 

npH HM3 KOM HMCAe o 6 o p o t o b .  0 6 cny>KMBaHHe ero npn  re n y m eM  
peM O H Te n p o c t o e .  3 tmm o B e c n e u H B a e r c »  H a A ew H as p a 6 oTa  AH3 e -  

na V8 cepH M  801 s Teu eH H e f ln m e iib H o r o  c p o x a  c n y m 6 bi.
flonoA H M TeA bH b ie  c s e A e H n s  no AaHHOMy AH3enK>, a ra K w e  

no A P y rn w  AH3eABM  npOH3 BOACTBa (pMpMbi 6P M TW U  J1EFIJ1AH/1, 
m o jk h o  noAyHMTb o t  H a iiie ro  O T A e n a  re x H im e c K o ro  o 6 cny>KM- 

saHMB.

riOKa3aTexH
DIN

/0020
DIN 6270 («en- 

pepUBHblfl 
peatHM)

MOUIHOCTb B Ai. ....................................................................... 277 201
Hucno OÖOPOTOB B MHliy 1 > ................................................. 2600 2200
KpyTfluiHfi MOMeHT b k I  u  npn 14(X> ob  MUH . . . . 88,6 70,8

O rA e n e H H e  cneiiH anbH bix npoAyKTOB

Special P roducts D ivision  
Leylan d, Lancaschire,
AHrnMB, T en eT a ö n : A7665

n p H o 6 p eT eH H e TCBapoB H H ocTpaH H oro n p o n 3BO AciB ? o c y -  
■AeciBASieTCfi op raH H 3auHHMh n e p e a  M H H K crepcTBa, b BeAeHMH k o t o -  
p u x  OHM HaXOABTCB.
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