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H o BQSI TeXHOnOrMfl M 3Cf)C|}GKTMBHOCTb npOM3BOACTBQ
A. C. KOB3EB

n E P E f l  aBTOMOßHJIbHOH npOMblUlJieHHOCTblO BO BTOpOM rOÄJ 
HeBBTOH IIHTH11GTKH CTOHT ÖOJIbUIHe H OTBeTCTBCHHblC 33-

saiH. njiaHaMH HaMeacHbi bh c o kh g  TeMiibi pocTa npoH3BOACTBa 
h noBbiineHHH b k o h o m h k h , npeAycMOTpeHbi KpynHue MeponpHH- 
thh no yjiyam eHHio KanecTBeHHbix noKa3aTejiefi BHnycKaeMoß 
TexHHKii. O cym ecTB jifln  HCTopnaecKHe pemeHHH X X I V  ca>e3Aa 
KIICC, aBTO.Mo6HJiecTpoHTe.TH ycneuiHO bhiio jih h jih  3aaaHHH h 
counajiHCTHHecKHe o6a3aTeAbCTBa 1971 r. O ßbeM  npoH3BOACTBa 
yBeJinneH b HCTeKineM ro A y  n a  16% , BHnycK a.BTOMOÖHJieö —  
Ha 22%, aBTOMoömibHoro sjieKTpooöopyAOBaHHa —  Ha 17% , 
3anacHbix aacTeft —  n oa ra  Ha 9 % .

B pe3yjibTaie npoB eaeiiH H x MeponpHHTHö n o  coBepuieHCTBOBa- 
hhk) TexHOJiorHH h opraHH3anHH npOH3BOACTBa noBbiineHa Ha 
11% npoH3BOÄHTeJibHocrrb TpyAa, A o e ra ra y T a  ßojib inaa skohom hh 
Cbipba h MaTepnanoB, CTajiH n yam e Hcn0Jib30BaTbca ocuoBHbie 
np0H3B0ACTBeHHHe <J)OHAU.

B 1972 r. o ö ie M  n p oh3b o ä c t b a b nenoM no OTpacnn B03pac- 
tct ßojiee aeM n a  12% . B yn eT  yBejinaen  BunycK aBT0 M0 6 njieii 
Ha 200 t h c . h it ., a 3anacH H x aacTefi —  Ha 41 mjih . py6 . X apan - 
TepHoft ocoöeHHOcTbio njiaHOB TCKym ero r o a a  aBnaenca onepe- 
»a ion iee paaBHTHe B u n yoca  aBTOMoßiuieft h aBTonoe3AOB yBe.ra- 
aeHHofi rpy3onoÄ"beMHocTH, b  pe3yjibTaTe a e ro  33MeTHo noBH- 
CHTCH 3(J)(f)eKTHBHOCTb HCnOJIb30BaHHH aBTOTpaHCnOpTHblX CpeACTB 
B HapOAHOM X03aftCTBe.

OAHOBpeMeHHo c  p o c t o m  Bbinyoxa ochobhoh  npoAyKiiHH —  rpy - 
30bhx h JierKOBbix aBTOMOÖHneft, aBTOMOÖHJibHbix npauenoB h 
noJiynpaiienoB —  npeAycMOTpeHO Tan a ie  AajibH eflm ee pa3BHrae 
npoH3BOACTBa noAuiHnHHKOB, cTapT&poB h  reHepaTopoB, Kapßio- 
paTopoB, j ih t h x  h  Ky3HeaHbix 3aroTOBOK, T0pM03H0H annapaTypbi 
h Apyroii KOMnjieKTyiouieH nponyKUHH Ha cnen,HaJiH3HpOBaHHux 
3aB0Aax.

OcoSemio ßo jib iuoö  o ß ie ia  paßoT npeACTOHT BunojiHHTh b Te- 
xymeM roA y  no CTpoHTeJibCTBy h peKOHCTpyKiiHH npeanpHHTHii. 
3a rOA ÄOA5KHH ÖblTb C03AaHbl H BBeAeHH B AeÖCTBHe AOHOJIHH- 
TeJibHHe m ou ihocth  Ha BHnycK 34,5 th c .  rpy30BH x h 268 th c .  
JiereoBHX aBTOMoöH.Teä, 105 t h c .  aBTOMo6HJibHHx ÄBHraTeJieä, 
39 thc. npnuenoB, 53 mjih. noÄiranHHKOB, 3anacHbix aacTefi Ha 
83 mjih. py6. B oH AyT b c ip o i i  A eöcxB yio iiiH x HOBHe Kopnyca h 
npOH3BOÄCTB6HHHe OßbeKTbl Ha F  OpbKOBCKOM, MOCKOBCKOM HM. 
jlnxaaeBa, M hhckom , YpajibCKOM, KpeMeHayrcKOM aBT03anoaax, 
HpocaaBCKOM h 3aBOJiHtCKOM MOTopHbix 3aBOAax h a p y rn x  npea- 
npHHTHax. ~

HaMeaeHO bb cc th  b acßcTBue TpeTbio oaep eab  B o ju k ck o to  
aBT03aB0aa. 3 t o  03HaaaeT, h to  k  H aaa jiy  ß y a ym e ro  r o a a  h obhh  
rnraHT OTeaecTBOHHoro jierKOBoro aBTOMOÖHJiecTpoeHHa ö y a e i  
HMeTb npoeKTHue m ou ihocth  Ha BHnycK 660 th c .  aBTOMOÖHJieft 
b roa .

IÜHpOKHM (JipOHTOM OCyUleCTBJlaeTCH CTpOHTejIbCTBO KaMCKOrO
aBT03aBoaa b r. H aöep e iK H u e M ejiHu. B  Tenym eM  r o a y  BOäayT 
b sKcnjiyaTauHio x op n yc  BcnoM oraTejibHHx nexoB  h p c m o h t h o - 
Ky3HeaHHH nex 3aBoaa.

H a p n a y  c oßecneaeiineM  KOJiHaecTBCHiioro pocTa npoH3BOACTBa 
aBTOMOÖHJibHoft TexiiHKH, yjiyaineHHeM ee KaaecTBeHHHx noKa3a- 
TeJieii h pa3BHTHeM npoH3BOACTBeHHHX B03M0JKH0creft Ha npea- 
npHHTHax aBTOMOÖH.TbHoft npoMbiiUJieHHocTH npeACTOHT ocym ecT- 
BHTb KpynHbie MeponpnHTHH n o  AajibHefim eM y noBbimeaHio 
(JieKTHBHOCTH npoH3BOACTBa. B  npHHHTOM b aß rycTe 1971 r. 
nocTaHOBJieHHH U K  K F IC C  « O  paßoTe n o  noBHineHHio sijKjieK- 
THBHOCTH npOH3BOÄCTBa Ha HpeAUpHHTHHX aBTOMOÖHJIbHOH H XH- 
MHaecKoii npoMbimjieHHOCTH FopbKOBCKOH oö.nacTH b  CBeTe pe- 
uieHHü X X I V  Cbe3aa K F IC C » nepea  aBTOMOÖHJiecTpoHTejiHMH 
nocTaBJieHa, KaK OAHa H3 rjiaBHbix, 3 aaaaa  n o  AaJibHeHineft h h - 
TeHCH(})HKaiiHH Bcex Tex.HOJiorHaecKHX npopeccoB  Ha ocnoBe 
IHHpOKOrO npHMeHeHHH AOCTHJKeHHH HayKH.

O nH T paÖOTH aBTOMOÖHJIbHHX npeÄUpHHTHH, paCnOJIOHieHHHX 
b  ropbKOBCKOH oß.iacTH, noKa3HBaeT, hto  Hanßojiee B H com e 
noKa3aTejin no TeMnaM pocTa nponsBOACTBa, npoH3BOAHTeJib- 
HOCTH Tp yaa , CHHlKeHHK) CeÖeCTOHMOCTH npOAyKIlHH HMelOT Te 
yaacTKH, ra e  npoBeaeHa KopeHHaa MoaepHH3anHH TexHOJiorHH, 
ra e  B onpocu  Mexa,HH3au,HH h aBT0MarH3aiiHH npoH3BOACTBeHHHx 
nponeccoB peinaioTCH KOMnjieKCHO. FIoKa3aTejieH b s t o m  oTHOuie- 
hh h , HanpHMep, nex  no npoH3BoacTBy ToaHHx j ih t h x  3aroTOBOK 
no  BHnJiaBJineMHM m o a c a h m , co3aaHHHH na  TophKOBCKOM aBTO- 
3aB0ae. ripuMeHeHH ManiHHbi n ycTaHOBKH, KOTopne no3nojin.TH 
aBTOMaTH3HpoßaTb 80 %  Bcex npoH3BOACTBeHHHX onepaiiHH, a oc- 
TaabHHe —  MexaHH3HpoBaTb c  bh c o k o h  CTeneHbio. H o b h h  Tex- 
HOAornaecKHH cn ocoß  H3roroBAenHH a h t h x  3aroTOBOK a a a  B03- 
MOJKHOCTb Ha 20%  yMeHblHHTb TpyAOeMKOCTb H CHH3IITb CTOH
MOCTb npoH3BOÄCTBa KaiKAoft t o h h h  jiHTBH. FIo ycjioBHHM Tpyaa  
h  Ky.TbType npoH3B0ACTBa h o b h h  n ex  ToaH oro JiHTbH ropbKOB- 
CKoro aBT03aB0aa npnßjiHJKaeTCH k  M exaHocßopoanuM  iiexaM , 
H 3T0 33MeTHO BJIHEQT Ha pOCT npOH3BOÄHTeJIbHOCTH TpyAa H Ka- 
aeCTBO DBin-yCKafrMOH npoayKUHH.

B H B T B B in f l  I
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2 AßTOMOÖHJlbHaSf npOMHUIJieHHOCTb JA 6, 1972 r.

HecKOJibKO j ie i  Ha3aA na stom * e  3aßoae 6u.no ocßoeHO npo- 
H3B0ÄCTB0 AHTblX 3aDOTOBOK KOJieHHaTblX BajlOB B33MeH KOBaHblX. 
npH ÄOCTHJKeHHH 38BOÄOM Iip06KTHhIX OÖbeMOB npOH3BOACTBa 
«KeroÄH aa skohomhh Ae<j)HUHTHoro npoxaTa qepHux MeTaAAOB 
cocTaBHT öoacc 30 tu c . t. 3  a cqeT yBeAHqeHHoro BAßoe pecypca 
AHTblX KOAeHiaTUX B3AOB B03p0C MeiKpeMOHTHUH npOÖer ABHra- 
Tejieti, 3HaMHre.ibHo coxpaTHAocb noTpeßjieuHe 3anacHHX qacTeft, 
yMeHbuiHjracb 3aTpaTH Ha peMOHTHbie paöoTH.

O  öoAbuiHx npenM ym ecTBax h b u c o k o h  skohommhcckoh  stJxjieK- 
THBHOCTH HOBOH TeXHOAOrHH CBHAeTeAbCTByeT C03A3HHbIH Ha 3 a - 
BOAJKCKOM MOTOpHOM 3aBOAe KOMnAeKCHO-MeXaHH3HpOBaHHUH 
ynacTOK no H3roTOBJieHHio ö ao k o b  Kapö iopaTopH U x ÄBHraTeAeft 
Ha MauiHHax BbicoKoro AaBAeHHH.

H eM aA O  op n rH H a A b H u x  TexH O AorH qecK H X  pem eH H H  npHMeHHAH 
H H jK eH epu  h TexHHKH FlaBAOBCKOro a B T O ö yc n o ro  3aBO Aa b hobom  
CÖOpOHHO-CBapOHHOM npOH3BOACTBe Ky30B0B. 3aC A y )K H B aeT  ÖOAb- 
in o r o  BHHMaHHH C H C TeM aTH qeexaa p a ö o T a  cneunaAHCTOB 3aBOAa 
«K p a c H a a  3 ™ a >  no MOAepnH3an.HH h n oB u m eH H io  npoH3BOAH- 
TeAbHOCTH XOAOAHOBHCaAOUHOrO OÖOpyAOBaHHH.

rOpbKOBCKHe aBTOMOÖHAeCTpOHTeAH paÖOTalOT HaA C03A3HHeM 
H BHeApeHHCM HOBblX TeXHOAOTHHeCKHX npOUeCCOB B nOCTOHHHOM 
c o A p y * e c T B e  c paöoTH H K aM H  M ayqHO-HCCAeAOBaTenbCKHX h h c th - 
TyTOB h opraH H 3auH H . H a n öoA ee  K pynH b ie  M eponpHHTHH BbinoA- 
HeHbi h m h  coB M ecT H o  c o  cneunaAH CTaM H  H ayH H o-H C cneA O B aTeAb-
CKOrO HHCTHTyTa TeXHOAOrHH aBTOMOÖHAbHOH npOMUUIAeHHOCTH, 
rop b K O B C K oro  O T H H H ,  H H CTH TyTa sA eK T p oc sa p K H  h m . E . O . ü a -  
TOHa H A p .

O AH axo, Kan noAHepKHBaeTCH b yK33aHHOM nocTaHOBAeiiHH 
U K  K n C C ,  p e3 ep B H  H BO3MOJKH0CTH nOBUHieHHH 3(|)(|)eKTHBH0CTH 
npoH3BOACTBa HcnoAb3yiOTCH aBTOM OÖHAecTpoHTeAHMH e m e  He 
nOAHOCTbK).

B  xoA e  peKOHCTpyKUjHH npeAnpHHTHH Heo6xoAHMO npeAycM aT- 
pHB3Tb B03M0JKH0CTH AHAbHeHUieH CneilHaAH33HHH H KOHUeHTpa- 
UHH npoH3BOACTBa oa h o th h h o h  npoAyKUHH, ycTaHOBAeHHe pauno- 
HaAbHUX H 3K0H0MHHeCKH OÖOCHOBaHHUX KOOnepHpOBaHHblX CBH- 
3eü b paM Kax KpynH ux »KOHOMuqecKHX paftoHOB hah  Bceft 
OTpacAH. B  peuieHHH s th x  BonpocoB aoa>kh3 S u tb  noAHHTa poAb 
OTpaiCAeBUX HayqHO-HCCAeAOBaTeAbCKHX TeXHOAOrHqeCKHX H npo- 
eKTHUX HHCTHTyTOB, TeXHHH0CKHX CAyHCÖ a im apaTa MHHHCTepCTBa.

B o A b rn n e  H eH cnoAb30BaH H bie bo3 Mohchocth TanxcH  b oöh obac-
HHH MOpaAbHO H (j)H3HHeCKH H3HOmeHHOrO OÖOpyAOBaHHH, nOBbl- 
meHHH KOscJxJjHHHeHTa CMeHHOcra e ro  paöoTbi, b  coKpameHHH 
npocToeB cTaHOHHoro napxa .

ripeAnpH H TH H M H  O TpacA H  coB M ecTH o  c  HHCTHTyTamh  p a 3 p a ö o -  
TaH a Ha A CB H Tyio  UH TH AeTKy ö o A b m a n  n p o rp a M M a  p a ö o T  n o  3a- 
M eH e yc T a p e B m H x  oöpa3U O B  n ponyK U H H  h O TC TaAux n p o n e c c o B  
np0H 3B0ACTBa Ha HOBue, nporpeccHBHue. B  oÖ AacTH  coB ep m eH - 
CTB0B3HHH TeXHOAOrHH HaMeHaeTCH OÖecneHHTb AOCTHJKCHHe ypOB- 
HH KOMnAeKCHOH MeXaHH3aUHH H aBTOMaHH3an,HH B AHTeÄHOM n p o - 
H3BOflCTBe AO 8 4 % , B Ky3HeHHOM —  ÄO 9 3 % .

H a  p H A e  3BB0A0B irp eA ycM aTp u B aeTC H  ocBOHTb HOByio TexHo- 
AOrHK) H3rOTOBAe»HH AHTeHHUX 4>opM H C T ep x H e ft, oO ecneu H B aio-
mnx noAyHeHHe TOHKOCTeHHUx otahbok  Kpyimbix h caojkhux « e -  
TaAeft. ByAyT npoAOAHceHu paöoTH no H3UcacaHHio MeTOAa n3ro- 
TOBAeHHH otah bok  H3 ceporo qyryna b nocTOHHHUX <})opMax, a 
TaKiKe' no coBepmeHCTBOBaHHio npoueccoB BbinAaBXH BucaKOKa- 
HecTBeHHbix HyryHOB b 3AetKTpHH6GKHX neHax.

B  Ky3H enH bix  u e x a x  n p sA ycM O T p en o  p a cm n p H T b  npH M eueH ne 
n p o n e c c o B  m a a o o t x o ä h o ü  m TaM noBKH  Ha m TaM noBO H H U x n p ec - 
c a x , H3rOT0BAeHHe n pH M 03yÖ U X , KOIIHHeCKHX H CIIHpaAbHO-KOHH- 
HecKHX 3 y 6 n a T b ix  m e cT ep eH  c  4>opMOo6pa30Ba>HHeM 3 yöb e B  He- 
nocpeACTBeHHO b u iT a M n a x , H cn0Ab3OBaHHe ocH acTKH  c  BepTH- 
K ajibH U M  pa3i>eMOM M a rp n u . B moctc  c s t h m  ö y A y T  npiHHHTu Me- 
pbl K  yBeAHHeHHK) CTOÖKOCTH H yAyHm CHHK) KaneCTBa Ky3HeHHbIX 
m TaM noB , k  ocH a m en H io  K y3 H eu H oro  npoHSBOACTBa cpeACTBaM H 
MeXaHH33UHH MOKOnepaUHOHHblH TpaHCnOpTHpOBKH 33rOTOBOK, 
yCTpOHCTBaMH ÄAH MeX3HH3aUHH 3 arp y3K H  HX B H arpeB aTeA H  H 
n o c A e A y io m e H  Bb irpy3KH , n e p e A a n n  n o  pyqbH M  m T aM noB  h yK A a A - 
KH rOTOBUX nOKOBOK B T a p y . üpeCCOBOe npOH3BOACTBO nonoAH H T-

CH ÖOAbmilM  HHCAOM HOBOTO BbICOKOnpOH3BOAHTeAbHOrO OÖOpyAO
BaHHH h  ocH acTKH , o n ep eK a iou tH M H  TeM naM H ö y A e T  yßeAHHHBaTbCH 
B b inycK  A eT a A e ft  o öb e M H o ft  m TaM noBKH.

B  M ex a H oo ö p a öa T U B a io m .e M  npoH3BOACTBe ö y A e T  AonoAHHTe.ib- 
HO yCT3HOBAeHO OKOAO 9 0 0  aBTOMaTHHeCKHX AHHHH H CBblUie 
19 TUC. CneUHaAbHUX CTaHKOB. H M eeTCH  B BH Ay nOBUCHTb B 
1,5— 2  p a 3 a  TOHHOCTb OÖpaÖOTKH MHOrHX OTBeTCTBeHHblX AeTaAeft, 
ä a h  n e ro  yßeAHHHTb b 1,5 p a 3 a  npHM eHeHHe a A M a3 H oro  HHCTpy
MeHTa. BaJKIIbl.M (})aKTOpOM HOBbimöHHH 3(jHj)eKTHBH0CTH MeXaHO- 
o ö p a ö a T U B a io iu e r o  npoH3BOACTBa ö y A e T  yB eA H ieH H e  C K op oc ie fi 
o ö p a ö o T K H  H3AeAHÖ Ha onep au H H X  3yöo (p p e3 ep oB aH H H  ä o  200—  
300 m /m u h , 3yöoAO AÖ AeH H H  —  a o  100 m /m u h , n p n  mAH(J)0Ba- 
hhh  —  ä o  50— 80 u / ceK , a TaK H ie B iieApeH H e M eTaAAO K epaM ine- 
c k h x  M HoroAe3BHHHbix nAacxH H  ä a h  o ö p a ö o T K H  CTaAH h  qyryH a 
c o  cK o p o c T b io  pe3aHHH 400— 500  m /m u h . B  p e3 yA b T a T e  3 aMeHbi 
(J)H3HHOCKH H MOpaAbHO yC TapeB m H X  CT3IHKOB Ha HOBbie, öoaee  
npOH3BOAHTeAbHUe, a T3K )K e BCAeACTBHe OCHameHHH BHOBb C03- 
A a ß a e M u x  npoH3BOACTB n porp eccH B H U M  o öop yA O B aH H eM  k  koh- 
u y  AeBHTOH nHTHAeTKH y A e A b iiu ft  b c c  CT3HK0B aBTOM aTHnecKoro 
h  n oA yaB TO M aTH H ecK oro  ä c h c tb h h  b o ö m e M  cTanoHHOM  n ap K e  Me- 
x aH O O öp a öaT U B a io iu H x  u e x o B  c o c t 3 b h t  65— 7 0 % . 3 t o  oöecneHHT 
p o cT  npoH3BOAHTeAbHOCTH T p y A a  Ha onep au H H X  M cxauHHecKOft o ö 

paöoT K H  n e  M eH ee neM  b  1,5 p a3 a .
C O a h o h  H3 BaJKHUx 3aAaH  T eK y iu e ft  o h t h a c t r h  h b a h c tc h  no- 
B u m eH n e  M exaHH3auHH n oA ieM H O -T p a H cn o p T H U X  h  CKAaACioix 
paÖOT ÄO ypOBHH OCHameHHOCTH OCHOBHOro npOH3BOACTBa. B CBH- 
3H C 3THM npeAyCM aTpH BaeTCH  CMOHTHpOBaTb H BBeCTH B AOHCT- 
BHe ö o A e e  300 k m  «O H B eftep oB  h  T p a H cn o p T ep o B  pa3 A H H iio ro  Ha- 
3HaqeHHH, 2,5 m ah . iu t .  C T a H A a p ra o ö  T a p u , HecKOAbKO tu c h t  
3BT0- H 3 A C K T p on O rp y3 HHKOB. K oA A eK T H B U  MHOrHX 33BOÄ0B, 
C AeAyn  o n b iT y  M ocK O B C K oro  aB T0 33B 0 Aa  hm. J ln x a q e B a  no 
KOMnAeKCHOH MexaHH33UHH npOH3BOACTBa H COKpaiUeHHIO TpyAO- 
3 a T p a T  b c<j>epe e r o  oöcAyvKH BaiiH H , y * e  c e ftq a c  AOÖHBaiOTCst 
3H aqH TeA bH oro  ch h jk b h h h  q n c A a  p a ö o T a ro m n x  Ha n o rp y 3 K e , pa3- 
rp y3 K e , T p a H c n o p ra p o B K e  h CKAapHpoBaHHH cu p b H , Ma-repHaAOB 
H rOTOBOH npoAyKUH H .^)

M eponpH H TH H  n o  m o a c p h h 33u h h  n p o n e c c o B  npoH3BOACTBa 
p a 3 p a ö o T a H U  c  yqeTO M  T o ro , h t o  b  a c b h t o m  h h t h a c t h h  a o a h - 
Hbl ÖblTb C03AaHM ÄOnOAHHTeAbHUe m o iu h o c t h  Ha BunycK 
1,2 m a h . aBTOM oÖHAefi, n p eB b im a io iu H e B ce co3 A a H H oe  3a Beca 

n peA in ecT B y io iu H H  n ep n oA - F Io h h t h o , h t o  T a K a n  ö o A b m a a  h  c a o * -  
Han 3 a A a q a  M oaceT ö u T b  y c n e m H o  p e m e n a  jin u ib  Ha h o b o h  Tex- 
HHqeCKOH OCHOBe n pn  mnpOKOM HCn0Ab30B3HHH a o c t h ä c h h ü  
HayKH, n ep eA O B o fl O TeqecTBeH H oft h  3apyöe)K H O H  npaKTHKH. rio- 
3T0 M y TexH H qecK oe  n ep eocH a iu eH H e  o x b h t h t  h  B ce A p y r n e  bh- 
Ab i npoH3BOACTB: T ep M H qecK y io  o ö p a ö o T K y ,  cB a p u y , OKpacKy, 
A eK opaTH B H oe h  3 a m n T H oe  noK pb iTH e h  AP- 3 t o  03H aqaeT , hto 
B03paC TeT ypO BeH b HHTeHCH<j)HKaUHH B c ex  npOH3BOÄCTBeHHU.X 
n p ou ec coB , H3MeHHTCH x a p a K T e p  ynpaBAeH H H  npoH3BOACTBOM. 
n o  npeAßapH TeAbH biM  p a cq eT a M  HOBan TeXHOAOrHH oöecneqH T 
3a nnTH AeTK y CBbime 6 0 %  o ö m e r o  noBbim eHHH npoH3BOAHTeAb- 
HOCTH T p y A a .

M t o ö u  H aM eqeH H u e n n a H u  h o b o h  TexHHKH cß oeB peM eH H o h  b 
nOAHOM O Ö beM e BHeApHTb B npOH3BOÄCTBO, HeOÖXOÄHMO Ha K3/K- 
ä o m  npeAnpHHTHH ro A O B u e  n u aH U  B cecT op oH H e noAKpen-iHTb 
OpraHH33UHOHHO-TeXHHqeCKHMH MepOnpHHTHHMH, npeAyÖMO- 
TpeTb  AO CTaTO qH ue M aTep naA bH b ie  h  (JjHHaHCOBbie p e c y p c u  äah  
HX peaAH33UHH. H a Ä O  nOÄHHTb OTBeTCTBeHHOCTb B cex  HCnOAHH- 
T eA e ft nAaHOB h o b o h  TexHHKH, p a3 B ep n yT b  B o x p y r  s t o t o  no-Ha- 
CTOHiueMy ö o e B o e  cou H a.iH C TH qecK oe copeBHOBaHHe, CBoeBpeMeH-1 
HO BbIHBAHTb H yCTpaHHTb npHqHHbl, M em aiO IUH e BblnOAHeHHK) i 
33AaHHH, 0praH H 3O BaTb nOKa3 nepeAOBHKOB. HHTeHCH^HKailHH 
n p o u e c c o B  npoH3BOACTBa, BH eApcH H e h o b o h  t c x h o h o t h h  h  noBbi- i 

m e iin e  n a  s t o h  OCHOBe s ^ ^ o k t u b h o o ™  BCeö  x o 3h h c t b c h h o h  Aea- 
TeAbH ocTH  AO AiK iib i cocTaB A H Tb O ÄH y H3 rA aB H b ix  3 a A a q  K a »A o r o  
npOH3BOÄCTBeiIHOrO KOAAeKTHBa, Ka/KÄOrO paÖOTHHKa OTpacAH. 
H a  pem eHHH s t o h  3 a A a q n  a o a j k h o  ö u T b  cocpeAO TO qeH O  b h h m 3- 
HHe xo3HHCTBeHHbix pyKO BO AH TeAefi h  o ö m e c T B e H H u x  opraHH3a- 
UHH npeAnpHHTHH.
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Tpe6oBaHM $i k  c k c t c m o m  BeiiTMjisiijMM K a p T e p a  
aBTOMOÖHHbHblX flBMrCJTeneM flflfl yMeHbuieHMB B b lö p o ca  

TOKCMMHblX Bem eCTB
B. 0. KYTEHEB, B. H. TOfiyHOB

U e H T p a / ib H b iM  H ay H H O -M c c / ie flO B a T e / ib C H H H  aB T O M o C M ü b H b iH  n o n n r o H  HAMH

OUHHM  H3 OCHOBIlblX HCTOHHHKOB 3arpH3HeHHH aTMoc<))epbi 
ropoflOB HBJiaeTCJi aBTOMOönjibHbift TpaHcnopT. 3aMKHyTbie 

CHCTeMbl BeHTHJIHHHH KHOTepOB, B KOTOpblX KapTepHbie ra3bl B03- 
BpaiuaioTCH b uHjiHHflpbi a jih  n oc jie fly io in ero  hx AOJKHraHHH, 
npHMeHHioT c  uejib io  jiHKBHAaHHii nona^aHHa KapTepHbix ra30B 
b aTMOC({>epy.

B CLLIA c 1968 r. pa3pemaeTCH HcnoJib30Ba-rb 3b tom oöh jih  
TOflbKO C 3aMKHyTOii CHCTeMOH BeHTHJIHHHH KapTepa. nOCKOJlbKV 
OCHOBHUMH TOKCHqHbIMH BeifleCTBaMH KapTepHblX Ta30B HBJIHIOT- 
CH yrJieBOflOpOflbl, C BBefleHHCM 33MKHyTbIX CHCTeM BeHTHJIHHHH 
Kapiepa b C IIIA  yM eH b iu eH o BbiflejieHHe yr jieB O flo p o flO B  e * e r o A -  
ho oähhm aBTOMOÖHAeM Ha 0,45 Ke, h to  cocTaBJiaeT 25% oö iu ero
BbiAeAeiiHH yrjieBOAopoAOB [1 ] ,

B npeflAoxeHHOM  b iiacTOHm.ee BpeMH AOKyMeHTe E 3K  O O II 
(IIpaBHAa N° 15) no k o h tp o a io  tok ch h h oc th  aBTOMOÖHJieft npe- 
AycMOTpeHbi HopMa h MeTOflHKa HcnbiTaHHH (th ü  I I I )  no onpe- 
AejieiiHio Bbiöpoca yrjieBOAopoAOB c KapTepiibiMH ra3aMH. H o p 
Ma h MeTOflHKa HcnbiTaHHH npeflHa3HaneHbi a jih  3aMKHyTux ch- 
CTeM BeHTHJIHHHH, TaK KaK BCe HCnblTaHHbie ABHraTeflH C OTKpbl- 
TOH CHCTeMOH BeHTHJIHHHH, T. e. C yflajieHHeM KapTepHblX ra30B 
b aTMOciJiepy, npeßbimaiOT HopMbi no B u ö p ocy  yrjieBOAopoAOB 
c KapTepHbiMH ra3aMH [2 ].

3aMKHyTbie CHCTeMbl BeHTHJTHHHIl yCJIOJKHHIOT KOHCTpyKUHH) 
ABHraTeflH, BM3biBaiOT HapymeHHH b e ro  paöoT e h co3flaiOT skc- 
njiyaiaHHOHHbie TpyflHOCTH. B p aöoT e [3 ] KjiaccnijiHUHpoBaHbi 
CHCTeMbl BeHTHJIHHHH H yCTHHOBfleHO BJIHHHHe HX Ha pa3JIHHHbie 
noKa3aTeflH flBHraTejieft.

PaCCMOTpHM BJIHHHHe CHCTeMbl BeHTHJIHHHH KapTepa TOflbKO 
Iia TOKCHHHOCTb aBTOMOÖHJiH HJIH ABHraTeflH.

r ip n  B03Bpam eHHH KapTepH b lX  ra30 B  b  A B H raT e jib  (3 a M K iiy -  
Tbie CHCTeMbl BeHTHJIHHHH K a p T ep O ß ) MOJKeT 3H aqH Teflb lI0  H3Me- 
HHTbCH KOHHeHTpaHHH TOKCHHHblX BdHeCTB B OTpaÖOTaBUIHX ra -  
3ax n o  AByM  n p m n H a M :

1) KapTepHbie ra3bi coflepucaT 3iiaqnTejibHoe KOJinqecTBO yr jie - 
BOflopoflOB (ä o  40 mejA  h ö o jie e ) h HMeiOT B ucoKyio TeM nepaTy
py (a o  120°), nosTOMy npH B03BpauieHHH nocjieflHHX b ABHra- 
Tejib HapyiuaeTCH peryjiHpoBKa K apö iopaTopa, t . e. H3MeHaeTCH 
KoailxJiHHHeHT H3öbiTica B03flyxa;

2) KapTepHbie ra3bi co flep iK aT  npoflyKTbi noflH oro cropaHHH, 
xanjiH h n a p u  M acjia h THHcejibix yrjieBOAopoAOB, a TaKxce na- 
pu  BOAbi, 9 th  npoflyKTbi flonojiHHTeflbHO BjiHHiOT Ha npouecc 
cropaHHH.

AHajIH3 OÖIHHpHOH HIIljlOpMaHHH, HMeiOIHeÜCH nO STOMy Bonpo- 
cy, yKa3biBaeT b ochobhom  Ha HejKejiaTejibHOCTb B03BpauieHHH 
KapTepHbix ra30B b ABHraTejib KaK H3-3a HapymeHHH b paöoTe 
CHCTeM nHTaHHH, TaK h H3-3a yxyAm enHH npouecca  cropaHHH. 
OflHaKO b npoTHBOBec STOMy b neKOTopbix pa öoT ax  OTMeqaeTCH 
yjiyqmeHHe npouecca  cropaHHH h 3HaqHTejibHoe CHHJKeHne k o h - 
HeHTpauHH okhch  y r jiep o fla  b oTpaöoTaB m nx ra3 ax  npn B03Bpa- 
meiiHH KapTepHbix ra30B, coflep iKam HX napbi Macjia, na qacrn q- 
hhx Harpy3Kax ABHraTeflH.

B paöoT ax  [2 h 4] ycTaHOBJieHO, h to  ch ctcm h  BeHTHJIHHHH Kap- 
TepoB cymecTBeHHMM oöpa30M  b jih h io t Ha BeJiHHHHy tok ch u h u x  
BUÖpOCOB C OTpaÖOTaBHIHMH r333MH. Ha 3B M  MeTOAOM MHOJKe- 
CTBeHHOft KOppeflHHHH ÖblJIH OIipeflefleHbl 3aBHCHMOCTH Bblöpoca

tok ch u h u x  BemecTB o t  pe>KHMa p a öoT u  h  peryjiHpoBoqHbix n a p a 
MeTpoB ABHraTejiH, a Taxsce o t  BeflHUHHu KapTepHbix ra30B, B03 - 
BpamaeMbix o ö p a ra o  b ABHraTejib. AHaflH3 nojiyueHHbix ypaBHe- 
hhh SKcnoHeHHHajibHoro BHfla noKa3aji, h to  a jih  th k h x  KOMnoHeH- 
to b , K3K OKHCb y r jiep o fla  h  ö e ii3 (a )n H p eH , KOJinqecTBO y fla jia e -  
m ux bo BnycKHyio cn creM y KapTepHbix ra30B HapHfly c  koscJhJih- 
HHeHTOM H3ÖHTKa Bcwflyxa MMeeT onpefleAH tom ee 3HaqeHHe 
[2 h 4],

ÜO BfliHHHHIO Ha IH3MeHeHHe K03(jKj)HHHeHTa H3ÖbITK3 iB03AyXa 
M iiorooöpa3H e pa3JwqHbix no KOHCTpyKUHH chctcm  BeHTHJIHHHH 
mojkho  oö'beflHHHTb b qeTbipe rp yn n a :

1. CncreM bi BeHTHJIHHHH c  yÄajieHMeM KapTepHbix ra30B b aT- 
MOC({)epy (OTKpblTble CHCTOMbl). 3 tH  CHCTeMbl He BJIHHIOT Ha pe- 
ry jinpoB K y K apö iopaTopa .

2. CiHCTeMbl BeHTHJIHHHH C B03BpaiHeHHeM KapTepHblX ra30B BO 
BnycKHOH TpaKT a o  KapöiopaTopa (3aMKHyTbie CHCTeMbl a o  Kap- 
ö iop a T op a ). f la m m e  ch c tc m h  BeHTHJIHHHH oöoram aiO T CMecb no 
cpaBHeHHio C OTKpblTOH CHCTeMOH BeHTHJIHHHH.

3. CHCTeMbl BeHTHJIHHHH C iB03Bp3IHeilHeM KapTepHblX r330B 
bo BnycKHOH TpaKT 3a KapöiopaTopoM  (3aM KHyTue CHCTeMbl n oc
jie  K a p ö iop a T op a ). E c jjh  KaipTepHue ra3U  co A ep w a T  rop ioqH x 
BemecTB MeHbine, qeM HeoöxoflHMO ä a h  noJiyqeHHH TaKoro a<e k o - 
3([)(pHuneHTa H3ÖbiTKa B03flyxa, KaKOe oöeoneHHBaeT Kapö iopaTop , 
TO 3TH CHCTeMbl BeflyT K OÖöflHeHHIO CMeCH.

4. CHCTeMbl BeHTHJIHHHH C B03BpaiHeHHeM KapTepHblX ra30B AO 
H nocjie KapöiopaTopa (3aMKHyTbie KOMÖHHHpOBaHHHe CHCTeMbl). 
n p u  3th x  CHCTeMax nojiyqaioTCH pe3yjibTaTbi, npoMe>KyToqHbie 
MeHCAy BTopoft h TpeTbeft rpynnaMiH, KOTOpue sb b h ch t o t  xapaK- 
TepHCTHKH paÖOTbi cncTeMbi, t .  e. o t  AOJieft KapTepH ux ra30B, no- 
CTynaioiHHX ao  h nocjie KapöiopaTopa.

y  Ka)KflOÖ H3 3THX CHCTeM KapTep MOIKeT npOflyBaTbCH HHCTblM 
B03flyX0M HJIH paÖOTaTb Öe3 npOflyBKH. K03$(j>HHHeHT H3ÖbITK3 
B03Ayxa npH BBeAOHHiH 3aMKHyT0H CHCTeMU BeHTHJIHHHH He H3- 
mohhtch, ec jm  KapTepHbie raa u  öyA yT  otboah tivch  a o  h n oc jie  
K apö iopaTopa  b onpeAeJieHHoft nponopuHH. X(ah coöfliofleHHH s th x  
ycjiOBHH aHajiHTHqecKHMH pacueTaMH, BbinojiHeHHbiMH a jih  cp e fl- 
hhx 3HaqeHHH aTMOCifiepHbix ycjiOBHH (ß  =  740 mm p r . c t . ,  t B =  
= 2 0 ° ) h a jih  KapTepHbix ra30B, coflepJKaniHX 17% KHcjiopoAa 
(KaK HaiHÖojiee xapaKTepnan KOHueHTpaHHH), ö u a h  onpeAefleHbi 
3aBHCHM0CTH MOKAy pacxoAaM H KapTepHbix ra30B a o  h n oc jie  
K apö iopaTopa . H a  pnc. 1, a  noKa3aHo H3MeHeHHe a o jih  KapTep
Hbix ra30B —  Ql, KOTOpyiO HeOÖXOflHMO nOflBOAHTb BO BnyCKHOH 
TpaKT ä o  K apö iopaTopa  Öe3 HapymeHHH e ro  peryfliipoBOK, b 3a- 
BHCHMOCTH OT K03(j)())HHHeHTa H3ÖbITKa ,B03flyxa H KOHHeHTpaHHH 
yrjieBOAopoAOB b KapTepHbix ra3ax.

H a  pnc. 1, 6  ä 3 h o  H3MeHeHHe a o jih  Q i, o tboah m oh  a o  Kapö io
paTopa, b 33BHCHMOCTH o t  KOHHeHxpauHH yrjieBOAopoAOB b K ap
TepHbix ra3 ax  h hx TeM nepaTypu  tKJ  H a  pnc. 1, e  noKa3aHO H3- 
MeHeHHe a o jih  Q i, o tboahm oh  a o  Kapö iopaTopa , b 3aBHCHMOCTH 
o t  pa3ÖaBJieHHH ra30B Q k z , npopBaBiuHXCH b KapTep, hhctum  
B03AyxoM Q„.b , HAyniHM n a  npoflyBKy KapTepa.

JXnn onpeAefleHHH bjihhiihh CHCTeMH BeHTHJIHHHH KapTepa Ha 
H3MeHeHHe BbiflefleHHH TOKCHUHbix h KanueporeHHbix BemecTB öu - 
JIH HCnblTaHbl qeTbipe KaDÖropaTOpHUX COBpeMeHlIUX aBTOMOÖHflb-
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4 AßTOMOÖHjibHaa npoMbiiujieHHOcTb JVb 6, 1972 r.

1 . Qi.bIQk.1 
6)

FlapaM eTpu

M oaeab  ÄBHraTeÄH

1 2 3 4

PaÖOHHÜ OÖTiCM D A . . .  
HoMiiHaabHOe 34>i]>eKTHB-

u oe  aaB jieH iie b k V  1 c m s
h  cooTBeTCTByioiuee 
HHCÄO OÖOPOTOB XBHra-
Teaa b  MHHyTy .................

C ien eH b  c « a T H a . . . . .  
3auKH yTaa cncxeM a Ben-

THJ1SUHH..............................
P eryJU p y iom H ft op ra ii 

CHCTeMU BeHTHÄHiiHH . .

1,45

8 ,0

2 ,0

8 ,5

2,445

6 ,9

6 ,0

7,0

5600 
8 ,8  

A o  Kap* 
C iopaTopa

H eT

5000 
8 ,5  

3 a  K a p ö io -  
p a io p o M

KaanaH

4000
6 .7

K o m ö h h h -
poBanHan

3 o äo th h k

3200 
6 ,5  

3a  K a p ö io -  
paxopoM

Kaanaii

r i p H M e n a H H e .  K ap T ep  npoayB aeTca h h c t h m  B03ayxoM .

hobhom 3a c>ieT jiHKBüiHauBH Bbiöpoca HX c KapTepHUMH ra3aMH) 
OT 10 'äo 50% B 3aBHlCIHMOCTH OT pejKHMa paÖOTbl ÄBHra,TeJM.

B u ö p o c  okhch y ra e p o Ä a  cymecTBCHiio 33bhch t o t  npHMeHsieMOH 
CHCTeMbi BeiiTHÄHUHH KapTepa. ripn  B03BpameHHH KaipTepHbix ra- 
3ob ä o  Kapß iopaTopa B u ö p oc  okhch y rA epoA a  yBeJiHHHBaeTca Ha 
20— 40% h BHine, a n p «  iB03BpameHHH 3a K apö iopaTop  —  yMeHb- 
maeTCH Ha 10— 50% häh Ha HeKOTopbix p eao iM a x  H a x e  yBeÄHHH- 
BaeTCH. 3 tO  BO MHOTOM 3aBHCHT OT paÖOTbl CHCTeMbi BeHTHÄHiiHH 
H o t  peryÄHpoBKH napöiopaTopa. YBeAHneHHe Bbiöpoca okhch yr- 
Ä epoÄa Ha ABHraTeAe I V  oöbacHaeTCH TeM, h to  npn M aA ux 3a- 
ÄpooceÄbHHx paapejKeHiHHx cncT&Ma BeHTHÄHiiHH ne oöecnenHBa- 
na OTcacbiBaHHH KapTepH ux raaoB h nacTb h x  s u x o A «Ä a  b aTMo- 
c$ e p y , a KOHueHTpanna yrÄOBOÄopoÄOB ib KapTepH ux ra a a x  s to -  
ro  ÄBnraTeÄH cocraBÄHÄa 38 jus/a. Bo3m ojkho, h to  Ha s th x  pe- 
HCHMax npoHcxoÄHÄO naace oÖ oram eH ne cMecH.

ripn oSorameHHH cmoch Bbiöpoc okhcäob  a30Ta yMOHbinaeTCH, 
a npn oöeÄHeHHH —  yBeÄHHHBaercH.

P h c . 1. H3MeHeHHe ä o ä h  
KaipTepHbix ra30B, k o to - 
p y io  neoöxoAHMO B03Bpa- 
m aTb b  ÄBHraTenb ä o  Kap- 
ö iop aT opa , «T oöb i He Ha- 
pym aTb peryÄHpoBKH Kap- 

ß iopaTopa

HblX ÄBHraTeÄH C CHCTeMaMH BeHTHÄHIIHH pa3ÄHHH0H KOHCTpyKU,HH 
(TaÖ Ä . 1 ).

ÄBHraTeÄH HOIUTUBaÄHCb C 3aMKHyTUMH H OTKpUTUMM CHCTe
MaMH BeHTHÄHUHH KapTepa.

T a ö j i H u a  1

2000- 0000 2000 0000

B MeTOÄHKy HCCÄeÄOBaHHH Bblöpoca TOKCHHHblX BeHieCTB ÄBH- 
raTeÄHMH c pa3ÄHHHbiMH CHCTeMaMH BeHTHÄHiiHH KapTepa ÖUÄ 
n0Ä03K6H 3H3ÄH3 yHHBepCaÄbHblX XapaKTepHCTHK. IlOCKOÄbKy TOK- 
c iiiH b ie  B u ö p o c u  ÄBHraxeÄeM onpe&eAHioTCH coBOKynHOCTbio <no- 
KaaaTeÄeft p a öon ero  n p o iiecca  Ha paaHbix peHCHMax paöoTH , a 
yHHBepcaÄbHaa xapaKTepncTHKa ooÄ epw H T CBeÄöHHH o  Bcex pa- 
öoh h x  peatHM ax ÄBHraTeÄH, t o  H anöoAee oOtjCkthbuo cpaBHHBaTb 
TOKCHHHhie BUÖpOCbl HyTeM C0H0CT3BÄeHHH yHH'BepcaÄbHblX Xa
paKTepHCTHK.

C KapTepHUMH rasaM H BbiöpacbiBaeTCH He öoA ee  2— 3% okhch 
y iv iepcw a , ok h cäob  a30Ta, aAbÄerRÄOB h 6eH 3(a )nH peH a  o t  Bbi
ö p oca  c  OTpaöoTaBuiHMH ra3aMH, noaTOMy Buöpoc s th x  BeuiecTB 
c KapTepHUMH ra3 aM « n e  yaHTUBaacH npn cpanHeHHH pa3ÄH«Hux 
CHCT6M BeHTHÄHiiHH. V HHTHBaÄ'CH BUÖpOC yrÄeBOÄOpOÄOB c  K ap - 
TepHUMH raaaMH, KaK ocnoBH oro cocTaBÄH iom ero to k o h ä h o to  ae- 
HiecTBa b KapTepH ux raaax.

B oÄ b inoe BHHMaHHe b HacTOHiuee BpeMH yaeAHeTCH H3yneHHio 
Bbiöpoca aBTOMOÖHÄbHUMH ÄßHraTeÄHMH KafflieporeHiHOro BemecT- 
Ba —  6eH3(a)nHpeHa. H a KOHiieHTpaiuno s t o t o  KOMnonenTa He 
cym ecTByeT HopMaraBOB, t ä k  KaK npH3HaHO, h to  CHHJKeiiHe e ro  
b aTMOc4)epHOM B03Äyxe npHBOÄHT ÄHiub k  yBeÄHieHHio nepHOÄa 
ÄO B03HHKHOB6HHH 3A0Ka<leCTIBeHH0H OnyXOÄH, HO He yCTpaHHeT
e e  noHBÄeHHH [5 ].

Pe3yÄbTaTH  HcnuraHHÖ n eTu pex  ÄBHraTeÄeö /— I V  npHBeÄe- 
h u  Ha pnc. 2, rÄ e  noKa3aHo H3MeH6HHe Bufipoca tok ch h h h x  
(b  % )  h  KaH iieporeHHoro (xpaTHOCTb) BemecTB n p «  p aöoT e äbh- 
raTeneft c 3aMKHyToä CHCTeMOH b6hthähuhh h o  OTHonieHHio k 
Bblöpocy TOKCHHHUX BeUleCTB C OTKpUTOft CHCTeMOH BeHTHÄHiiHH. 
ripHBeÄCHHue pe3yÄbTaTu  «O K a a a Ä «, h to  npHMeneHne 33MKHy- 
t u x  CHCTeM böh th äh iih h  KapTepa (ä io ö u x  ch ctcm ) yMeHbinaeT 
cyM M apH uö nacoBoft B u ö p oc  yrÄeBOÄOpOÄOB ABHraTeneM ( b  oc-

3000 800 2000 h o S/m u h

P hc. 2. H 3 M e n e iiH e  B b iöp o ca  t o k c h ä h u x  Bem ecTB  
H 6 e H 3 (a )n H p e H a  C 3aMKHyTOÜ CHCTeMOH BeHTHÄHiiHH 

K a p T e p a  Ä B H raT eÄ eö : 

a, 6, e  —  H3MeH6HHe B b iöpoca  ok h ch  y r jie p o ; ia  b % ;  2 —  H3MeHß- 
HHe B b iöpoca  öeH 3 (a )n H p eH a  (KpaTHOCTb)

I l o  ipe3yÄbxaTaM HcnbiTaHHH «eT b ip ex  ÄBHraTeÄeö nOÄynHÄOCb, 
h to  n p «  B03BpameHHH KapTepH ux ra30B ä o  K apö iopaTopa  Buöpoc 
okhcäob  a30Ta yMOHbuiHÄCH Ha 5— 10% , a n p «  B03BpaineHHH 3a 
Kapß iopaTop —  yBeÄHHHÄCü Ha 10— 50%  b 3aBHCHMOCTH o t  pe- 
JKHMa paÖOTbl.

np H  KOMÖHHnpoBaHHbix oHCTeMax BeHTHÄHiiHH K apTepa noÄyna- 
io tch  npoMejKyTOHHbie pesyÄ bTaTu , KOTopue 3hbhcht o t  peryÄH
poBKH CHCTeMU BeHTHÄHiiHH.

E cäh  H3MeHeHHe B u öpoca  okhch  y rÄ ep oÄ a  h  o kh c äo b  a3ora  3a- 
BHCHT OT KOHCTpyKII'HH CHCTeMbi BeHTHÄHiiHH, TO BblßpOC KaHIie-
poreH H oro B em ecraa  6eH 3(a )nH peH a  yBCÄHHHBaeTCH co  bccmh  hc-
nUT3HHUMH 33MKHyTUMH CHCTeMaMH BeHTHÄHiiHH. n p H  B03Bpa- 
meHHH KapTepH ux ra30B ä o  K apö iopaTopa  B u ö p oc  KaHneporeH- 
Horo BeuiecTBa yBeÄHHHBaeTCH 3nawHTeÄbHee.

H a  pnc. 3 npHBeÄeHu saBHCHMOCTH KOHiieHTpanHH 6eH a(a )nH - 
peHa OT K03f|)(pHHHeHTa H36uTKa B03ÄyXa H OT ÄOÄH KapTepHbix 
na30B, B03BipamaeMux b ÄBaraTeÄb, OTHOCHTeÄbHO oöu ie ro  pac- 
xoÄ a  iB03Äyxa. C yBeÄHneHHeM K03(J)cpHiiHeHTa h 3 6 u tk b  B03Äyxa 
KOHiieHTpaHHH 6eH 3(a )nH peH a yMeHbmaeTCH, a n p «  i a > l , 0 3  hh 
Ha oä'Hom peiKHMe paßoTU  ÄBHraTeÄeö 6eH 3 (a )nH peH  He oöHapy- 
5K6H. KpOMe TOTO, BHÄHa 3HaHHTeÄbHaH 3aBHCHMOCTb KOHIleHTpa- 
Hhh 6eH3 ( a )  nnpena o t  ä o ä h  KapTepH ux ra30B b oöineM  pacxoÄe 
B03Äyxa ÄBHraTCÄeM.

Pe3K oe yBeÄHHemie Bbiöpoca 6eii3  (a )n n p e H a  ( b  2 — 15 pa3) 
npH aaMKHyTOö cncTeM e 'BChthähiihh oG bhchh ctch  TeM, h to  b Ha- 
CTOHUiee BpeMH Ha ÄBHraTeAHx npiiHHMaiOTCH MaÄOscjitJieKTHBHbie 
M epu k  yMeHbineHHio yH oca Macna (b  BiiAe napoB ) c  KapTepHU
MH ra3aMH « a  BoacuBaH «e ÄBHraTeÄH.
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B Taöji. 2 npHBeÄeHbi pe3yjib- 
TaTbi onpeÄeJieHiiH pacxO Äa Mac- 
:ia Ha y ra p  ÄBHraTeAHMH h b h - 
6poca 6 eH 3 (a )n n p eH a  c OTpaöo- 
TaBHiHMH ra3aMH b cA ynae pa öo - 
TH C 33MKHyTblMH CHCTeMaMH 
BeHTHAHUHH H OTKpblTbIMH CHCTe
MaMH bchthahuhh  KapTepa, t .  e. 
c yÄajieHHeM KapTepHbix ra30B b 
ar.Moccjiepy. B  ca yn a e  3aMKHVTbix 
cHCTeM bch thahuhh  npeÄycM aT- 
piiBaioTCH ÄonoaHHTeabHbie M epo
npHHTHH a a h  npeAOTBpameHHH 
yHoca M acaa c  KapTepHUMH ra3a- 
MH B UHAHHApbl ÄBHraTeAH.

KaK BHÄHO H3 npHBeAeHHUX 
pe3yabTaTOB, npHMeHeHHe ä o iio a -  
HHTeAbHOH (j)HAbTpaU,HH KapTep- 
hux ra30B o t  KaneAb h napoB 
Macaa HOAOHIHTCAbHO BAHHeT Hä 
yMeHbuieHHe KOHu.eHTpau.HH
6eH3(a)nHpeHa öoA ee  neM b 2 pa- 
3a b OTpaöoTaBuiHx ra3ax . OAHa- 
K0 C 33MKHyTbIMH CHCTeMaMH
BeHTHAHUHH KapTepa, a a s te  c  npHMeHeHHoft c[)HAbTpauHeft KapTep- 
hmx ra30B, p a cx o A  M acaa Ha y ra p  ÄBHraTeaeM I  3HanHTeabH0 bh - 
rne, neM c OTKpbiTOfi. 3 t o  oöcTOHTeAbCTBO yKasbiBaeT Ha t o t  
(JiaKT, HTO npH npOeKTHpOB3HHH H ÄOBOÄKe 33MKHyT0H CHCTeMbi 
BeHTHAHUHH K apTepa HeOÖXOÄHMO ÄOÖHTbCH OÄHHaKOBblX HAH, nO 
KpaftHefi Mepe, 6ah3khx p acxoaoB  M acaa Ha y ra p  ÄBHraTeaeM c 
nOAynaeMbIMH C OTKpblTOÜ CHCTeMOÜ BeHTHAHUHH.

KpoM e HccaeAOBaHHH pa3AHHHbix CHCTeM BeHTHAHUHH KapTepa 
npn paßoTe ÄBHraTeAeft na ycTaHOBHBuiHxcH pexiHM ax, ö h a h  
npoBeaeiibi HcnuTaHHH HecKoxbKHx aBTOMOÖHAeü c pa3XHHHbiMH 
CHCTeMaMH BeHTHAHUHH KapTepa Ha nepeMeHHbix pextHMax no

T a C j i n n a  2

H bh -
PejKHM paöoTbi ÄBHraTeaa P a cxoa

Macaa Ha

K oH iieH Tpau m  
6eH3(a)nH- 

peHa b
m k z Im 3 B OT- 
pafiOTaBiuHX 
ra3ax ABHra- 

Teaa

TeJIb
CHCTeMa BeHTHJJflUHH

n
B OÖ/MUH

Pe
B K r i C M 2

a

y ra p  a b h - 
ra iea eM

B l/H

3 a M K H yT a ».................................. 5000 8 ,4 0,81 22 3 ,4

I
O T K p b lT a « ...................................... 5000 8 ,4 0,83 10 0 ,3
3aMKHyTaa c Äono^HHTe«abHofl 

KapTepHbix r a 3 0 B .....................
(pHJibTpaiuieft

5000 8 ,4 0,81 14 0,75

3aM K H yTaa ............................... 2500 2 ,5 0,88 9 ,5 2 ,0

II O T K p b iT a a ............................... 2500 2 ,5 0,90 7 ,0 0,12
3aMKHyTaa c ÄonojiHHTeJibHOfl 

KapTepHbix r a 3 0 B .................
(^HJibTpauHei)

2500 2 ,5 0,88 8 ,0 0 ,8

3aMKHyTaa ............................... 2000 8,35 0,89 _ 4,08

I I I
O T K p H T a a ............................... 2000 8 ,35 0,90 -- 1,1
3aMKHyTaa c  aonojiHHTejibHoft 

KapTepHbix r a 3 0 ß .................
(pH^bTpauHeft

2000 8,35 0,89 - 1.8

P hc. 3. 3aBHCiiM0CTb KOHueHTpauHH 6eH 3 (a )nH pena  
b OTpaöoTaBuiHx ra3 ax  ÄBHraTeAeft I — I V  o t  k o s$ -  
<})HUHeHTa H3ÖbITKa B03ÄyXa H OT ä o a h  KapTepHbix 

ra30B b oöm eM  p a cx o a e  B03ayxa  ÄBHraTeaeM

MeTOAHKe FIpaBHA Ns 15 E3K. OOH (HcnbiTaHHH THna I ).  H cn u - 
T3HHH nOKa3aAH, HTO 3aMKHyT3H ÄO K apö iopaTopa  CHCTeMa BeH
THAHUHH KapTepa n o  cpaBHeHHio c OTKtpuToft yMeHbiuaeT BHÖpoc 
yraeBQAopoaoB Ha 7— 20% h BHÖpoc okhcaob  a30Ta Ha 5— 25%, 
OÄHaKo npu stom  yBeaHHHBaeTCH Bbiöpoc okhch y rA ep oa a  Ha 9—  
35%. CncTeM a bch thah uh h  KapTepa, 3aMKHyTan n ocae  K apö iopa
Topa, yMeHbiuaeT Bbiöpoc yraeBoaopoA O B  Ha 12— 40% h okhch 
y raepou a  Ha 11— 25%, ho  yBeanuHiBaeT BHÖpoc ok h caob  a30Ta 
Ha 13— 40%. ÄHaaH3 s th x  pe3yabTaTOB HcnbiTaHHH no cyMMe 
Buöpoca tok oh h h h x  BeiueCTB c  yneTOM n p eaeabn o  aonycTHMbix 
KOHueHTpauHH TOKCHnHbix Beu iecra  b aTMOciJiepe HaceaeHHbix 
Meer no caHHTapHbiM HopMaM CCCP noKa3HBaeT, h to  33MKHy- 
Tan ao K apö iopaTop a  CHCTeMa bch th ah u h h  KapTepa Mox<eT yMeHb-

uiHTb Ha 2— 7% hah yBeAHHHTb (b  öoAbiHHHCTBe cayn aeß ) Ha
9— 19% cyM M apH H ft Bbiöpoc tokchhhhx B em ecTB . C n cT e M a  BeH
THAHUHH, 3aM KH yTaH  n ocae  Kapö iopaTopa , moxcct H H oru a  yiBeAK- 
UHTb ÄO 4% , a B OCHOBHOM yM 6HbUIHTb Ha 6— 17% CyM M apHHH 
B b iöp oc  TOKCHnHblX B eiUeCTB aBTOMOÖHAeM.

TaK H M  oöp a 3 0 M , Ha ochob3hhh  n oayn eH H U X  p eayab TaTO B  hc- 
CACÄOBaHHH MOXCHO CÄCA3Tb CAeÄyKH lIHe BblBOÄbl H C$O pM yAH pO - 
BaTb OCHOBHbie TpeÖOBaHHH K CHCTeM3M BeHTHAHUHH ÄAH CHHXte- 
hhh B b iöp o ca  tok ch h h h x  h  K aH u ep oreH H b ix  Be iuecTB :

1. 3aMKHyTbie ch ctom h BeHTHAHUHH KapTepa yMeHbuiaiOT cyM- 
MapHbifi Bbiöpoc b aTMOidjiepy HecropeBiunx yrAeBOAopoAOB Ha
10— 50% H yAOBAeTBOpHIOT HopMaM npH HcnbiTaHHH THna III 
IIpaBHA Ns 15 E 3 K  O O H , OÄHaKO npn stom  MoxteT H3 MeiiHTbCH 
BHÖpoc okhoh yrAepoua Ha 10— 50% h ok h caob  a30Ta Ha 5—  
50%, a Tauxce 3HanHTeAbHO yBexHHHBaeTCH (b  2— 15 pa3 ) BH
Öpoc KaHueporeHHoro BeiuecTBa öeH3 (a ) nnpeHa.

2. 3aMKHyTan ch ctcm s BeHTHAHUHH KapTepa äoaxch s Bbmox- 
HHTbCH KOMÖHHHpOBaHHOH HAH 3aMHHyTOÜ 3a KapÖIOpaTOp. KOAH- 
necTBO nncToro B03Ayxa, H uyiuero Ha npouyB Ky KapTepa, He 
äoa/Kho npeBbiinaTb KOAHnecTBO ra30B, npopBaBiUHXCH H3 uh- 
AHHAPOB. JlAH iKOMÖHHHpOBaHHblX CHCTeM BeHTHAHUHH HeOÖXOÄH- 
MO, HTOÖH B OÖAaCTH MaXHX Harpy30K H OÖOpOTOB (peXCHMU Hc
nbiTaHHH THna I npaBHA Ns 15 E 3 K  O O H ) ä oah  KapTepHbix ra - 
30b, B03BpaiuaeM ux ä o  Kapö iopaTopa , He npeBU inaAa 30%, a Ha 
ocTaAbHbix pexcHMax 40% o t  o ö m e ro  KOAnnecTua KapTepHbix 
raaoB, B03BpaiuaeMbix o ö p a ra o  b ÄBHraTexb.

3. KapTepHbie ra 3bi, n epeu  B03BpaiueHHeM b ÄBHraTeAb, äoaxc- 
Hbl TIUBTeAbHO OHHIUaTbCH o t  KaneAb H napOB MaCAa.
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Y flK  621.43-620.178.16

O ljghkci t o h h o c t m  onpeAeneH H si Be/iHHHHbi M3Hoca ABMrcrrensi 
M e T O A O M  c n e K T p a n b H o r o  a H a n M 3 a

Ksha- TexH. HayK C. K. KIOPETflH, K>. B. AHflPMAHOB, A. C. KtOPETflH

nPH  nO JlZlEP?K A H H H  b Ä ß iiraTeae nocTOHHHoro KOAHMecTBa 
M acaa CKopocTb H3HamiiBaHHH onpeaeaaiO T no (jiopM yae

9 y 9  + q0 n \

Ki —  K 0e Qo J ( q y T +  q<p ’l)
g  =  g y T - H j H  r  _  q d K c 6 ’ 0 )

1 — e  Q°

ra e  g  —  CKopocTb H3HaiuHBaHHa b kz/h-,
Ko, K i  —  KOHueHTpauHH M eTaaaa (npoayKTOB H3HOca) 

b M acae cooTBeTCTBeHHO b Hanaae HcnbiTaHHH
H B flaHHblH MOMeHT B KZ/KZ',

K cb —  KOHiieHTpauHH M eTaaaa b CBeaceM Macae.
B Kz)kZ\

q « , q d  —  CKopocTb y ra p a  h noa iiB a  M a c a a  b kz/h\
tp —  K03<jx}>HiiHeHT, noKa3biBaiomHH, nanaa aacTb 

M eTaaaa yHÖCHTca yropaiou iHM  MacaoM;
Qo —  KoannecTBO M acaa b ABHraTeae b Hanaae nc- 

nbiTaHHH b kz;
T  —  npoaoajKHTeabHocTb paöoTbi ABHraTeaa b n; 

q$r\ — HHTeHCHBHoeTb omhctkh M acaa B kz[h; 
q #  —  npoH3BOAHTeabnocTb M acaaH oro cjiHabTpa 

b kz/h;

’ l =  ^  —  K03(J)(|)HIlHeHT OMHCTKH (K l ,  K i  —  KOHUeHTpa-

m ia  M eTaaaa b M acae cooTBeTCTBeHHO a o  
(})HabTpa h n ocae  H ero ).

B  ca yn a e  paöoT U  ABHraTeaa Ha HopMaabHOM TenaoBOM peiKHMe 
pa3>KH>KeHHe M acaa TonaHBOM He yMHTbißaioT. E can  npo6bi M acaa 
OTÖnpaiOT ToabKO a a a  cneirrpaabHOro aHaaH3a, t o  h x  TaKace He 
npiiHHMaioT b pacneT H3-3a M aaoro  KoannecTBa.

n p n  p aöoT e 6e3 aoan Ba M acaa e ro  KoannecTBO b A BH ra feae 6bi- 
cTpo yM eHbm aeTca BcaeacTBHe y rap a . 3 t o  BbiHyacaaeT conpauiaTb 
AaiiTeabHOCTb H3hochhx iicnbiTaHHfi a o  20— 30 n, ho no3BoaaeT 
paöoTaTb 6e3 M acaaH oro (jw abTpa. ü o c a e  Bcex ynpoineHHfi n oay - 
naeM *

g  =

q y (1 —  ? )

(2 )

G #

TK,
K Z j l , (3)cp

ra e  C i^  

K c P
KoannecTBo npoAyKTOB H3Hoca, 3aaep>KaHHhix (}>HAbT- 
poM 3a AaHHbift nepnoA , b k z \
cpeAH aa KOHueHTpauHH n poayK T O B  H3HOca b  M acae 3a 

AaHHbift n epn oa  b k z J k z .

B TeneHHe 100-nacoBoro 3Tana HHTeHCHBHoeTb omhctkh  H3Me- 
HaeTca 3HaniiTeabHO. n o c a e  40— 70 h paöoTbi Macaa h h tch ch b- 
HOCTb omhctkh MHHHMaabnaa, n ocae  nero  ona MeflaeHHO B03pac- 
TaeT (pn c. 1 ).

/3,aa Hcnoab30BaHHa noayneHHbix AaHHbix npn aaabHefiu iHx pac- 
neTax npHHaan ycpeAHeHHoe 3Haneime HHTeHCHBHOCTH omhctkh 
(noayneH H oe a a a  Bcex STanoB 100-nacoBbix creHAOBbix HcnbiTa- 
h h h ), KOTopoe paBHo 0,5 kz/h. BuocHMbie npn stom  ou ihökh —
cpeAHeKBaapaTHAHbie OTKaoHeHHa 

oä ob  BpeMemi T  b «  caeAyrouiHe:
Os  ’ l

a a a  pa3AHMHbix nepH-

’  <7gS ’ l ?9> *Z

10
20
30
40
50
60
70
80
90

100

0,70
0,27
0,20
0,20
0,20
0,25
0,25
0,25
0,28
0,30

Ph c. 1. 3aBHCHMOCTb hhtch- 
OHBHOCTH OMHCTKH MaCAa OT
npoAoajKHTeabHOCTH ipaßo™  

ABHraTeaa

noAoÖHbie 33BHCHMOCTH ony6ai)KOBaHbi paHee [1 — 3 ].  B  pa6o- 
Tax [ 1 , 3 ]  n p ea n oa ara eT ca , mto HHTeHCHBHoeTb omhctkh  Macaa H3- 
BecTHa Han ee  a e ra o  onpeaeaHTb. O aH aK o BeaHMHHa ko siJkJih u h - 
eHTa omhctkh  ueHTpoöeJKHbix MacaaHbix (jiHabTpoB peaabHbix a b h - 
raT eae fi H3MeHaeTca b n p ea ea ax  0,0005— 0,01. 3 to  3HaqHT, hto  
KOHueHTpauHa npHMeceß n ocae  (JiHabTpa Bcero Ha 0,05— 1% h h - 
>Ke, neM a o  <})HAbTpa, h onpeaeaH Tb Ta xy io  pa3Hnny TpyaHO.

M t OÖH BblHBHTb HHTeHCHBHOCTb OMHCTKH M acaa, 6bIAH HOIOAb30- 
BaHbi 600-nacoBbie CTeHaoBbie HcnbiTaHHH Ha HaaeiKHOCTb no 
T O C T y  491— 55 aß yx  cepnflHbix ABuraTeaefl 3H J I-3 7 5  npn paöoTe 
Ha M acae A C -8 . 0 6 a  ABHraTeaa ycneuiHO npom an  HcnbiTaHHH h no 
BceM noKa3aTeaaM He OTKaoHaancb o t  a p y rn x  ABHraTeaefl s t o t o  
THna.

B  TeneHHe Bcex HcnbiTaHHß coaepscaHHe npoayKTOB H3HOca b  
M acae h OTaojKeHiiax on p ea ea aa n  MeTOAOM cneKTpaabHoro aHaan- 
3a. HiiTeHCHBHOCTb omicTKH Macaa

J la a  OTaeabHbix ABHraTeaeß 
3H J I-3 75  ycpeaHeHHaa HHTeHCHb - 
HOCTb ohhctkh  Macaa cocTaB aaaa 
0,35 h 0,69 k z /h .

HHTeHCHBHOCTb OMHCTKH M a c a a
b ABHraTeae H M 3 -2 3 8  npn ero  
paöoT e Ha nocTOHHHOM peiKHMe c 
MacaaMH H n-8 , A C 3 n -1 0  h

ZlCn-11 cocTaßaaeT  b cpcaneM  
OKoao 0,9 k z Ih .

n o a y n e H H o e  3H aneH H e HHTeH- 
ch bh octh  omhctkh M a c a a  H eab3H  
p a c n p o c T p a H H T b  H a A B H raT ean  
a p y r n x  r a n o B  h aa>K e n a  oah o- 
THnHbie A B H ra T ea n , ho p a ö o T a io -  
m n e  H a a p y r o M  M a c a e  H an  Ha 
HHblX p e * H M a x .

OueHKa cko po cth  H3HaHiHBanHa g  c bo ah tch  k  3KcnepnMeHTaab- 
iiOMy onpeaeaeHH io BeaHMHH Ko, K i ,  Qo, q y, <p, q $ r|, b x o a h u ih x  b 
ypaBHeHna (1 )  h (2 ) .  3HaMeHHa s t h x  napaMeTpoB onpeaeaaioTCH 
C HeKOTOpbIMH nOrpeniHOCTHMH. ri03T0M y lieTOMHOCTH KaJKAOro 
napaM eTpa b x o a h t  b cyM MapHyio ouiHÖKy c k o po c th  H3HauiHBaHHH, 
sth  HeTOMHOCTH H3MeiiHK)Tca bo  BpeMeHH a a a  pa3H ux napaMeTpoB 
HCOAHHaKOBO. IlpH  naaHHp0B3HHH H3HOCHHX HcnbiTaHHß HeOÖXO- 
AHMO OneHHTb B03MO>KHyK) CyMMapHyiO OUIHÖKy B 33BHCHM0CTH OT 
pa3aiiMHbix (JiaKTopoB h Ha ocHOBaHHH Bcex aaHHbix BbiÖHpaTb on- 
THMaabHbie ycaoBHa HcnbiTaHHH. r io a oß H oe  HccaeaoBaHHe Bbinoa- 
Heno B. B. HetJieaoBbiM [2 ] a a a  ca yn a a  oueHKH MeTOAOM paaHo- 
aKTHBHbix H30T0n0B H3Hoca ABHraTeaa 21-54, p a öoT a iom ero  6e3 
aoanBa h (JiHabTpannH M acaa. ripHHaTO, mto cpeaHeKBaapaTHMHaa 
aßcoaiOTHaa omnÖKa o Ki He 38b hcht  o t  KOHn.eHTpau.HH npoayKTOB 
H3Hoca b M acae Ki- 3 to  no3BoaaeT ynpocTHTb pacM era , ho  c cy- 
uiecTBeHHbiMH HCKaaceHHaMH noayaeHHbix pe3yabTaTOB.

CyMMapHaa aßcoaiOTHaa ouiH6Ka <Jg onpeaeaeH H a ck op o cth  H3- 
iiauiHBaHHa cKaaabiBaeTca H3 HHAHBiiayaabHbix ou ih öok  H3-3a He- 
TOMHOTO 3H3HHa BeaHMHH Ko, K i ,  Qo, q y , <p, q<pT].

n o  3aKOHy caoaceHHa o ihh 6ok  [4] CyMMapHaa AHcnepcna cko-
pOCTH H3HaiHHBaHHa
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qacraue npoH3BOÄHbie, BbiHHcneHHbie H3 ypaBHeHHH (1 ) hjih (2 );

° o „ -  °<7V - a <P • V .  t. ~  cpeÄHeKBaÄpa-% "Kz K n ' UQ „- u?y  ’ >  ’ "9 #  ■n

TĤ Hbie oiuh6kh onpeÄeJieHHH BenHHHH K u  K i   K n , Ko, Qo, q y ,
<P,

(  d g \  (  d g  \B ÄaJibHeHiueM npOH3BeÄeHHH \ ~ j j T j  QK r  j  CK 0 H T - Ä-

ßyaeM äjih k p h tk o c th  Ha3HBaTb ouiHÖKaMH H3-3a K \, Ka h t .  ä.
Becb aHaÄH3 BbinoÄHeH  n a  npHMepe onpeÄeJieH H H  ckopocth H3- 

HauiHBEHHH cTa jib H b ix  h  n yryH H b ix  Ä eT a Ä e ft  ÄBH raTeÄH  3H J I-3 75  
no cO Äepw aH H io JKene3a. XlaHHHe ääh 3toto aH aÄH 3a n on yn eH b i b 
npouecce HcnbiTaHHH yn o M H u yT b ix  Ä B y x  Ä B H raT eÄ eö . r ip n  p a cn eT e  
npHHHTbi CÄeÄyron jH e 3Ha<ienHH napaMeTpoß: fi'=30-10-6 kb/h\
Q0= 9  kb\ orpo=0,5 k b -, Ken  = 3 - IO - 6 kb/kb ; /Co— 6- IO-0  kb/kb:, 
d j(o = 9 -1 0 _7 kb/ kb -, <7 ^ 11  =  0,5 kb/ h ; <p=0,5 [2 ] ;  o ? = 0 ,2 ;  qy—  
=0,12 k b 'h.

H 3 CÄCÄyiomero nbipaJKeHHH onpeÄeÄHeM :

Qy v -
1 „2 

+  Q2 V  0 ,5 2 +  0 ,5 2 0,71
»qy •

* ) *) * )

Phc. 2. 3a.BHCHMOCTb OTHocuiejibHofi ou ihökh on p eae- 
JieHHH CKOpOCTH H3HaUIHEHHHH OT npOJlOJIHtHTeJIbHOCTH 
paöoTbi ÄBHraTeJiH 6e3 aojiHBa u  ohh ctkh  Macna npn 

nepHOAHHHOCTH aH3JlH30B: 
fl -  4 6  — 2 H\ 8 — 1 v

* ) 6) ° )

TÄe O q y —  ouiHÖKa onpeÄeÄeHHH KOÄHHecTBa MacÄa, yropeß -
m e ro  3a BpeMH T ,  b kb;

ÖQI, CTq2 —  OUIHÖKH B OnpeÄeÄeHHH KOÄHHeCTBa MaCÄa, 33ÄH- 
T o ro  b ÄBHraTeÄb ä o  HcnbiTaHHH h b o  BpeMH Hero 
pH c ä h t o t o  H3 ÄBHraTeÄH noene HcnbiTaHHH, b kb. 

3naneHHH K i  noÄCHHTbiBanH H3 4>opM yn ( 1 )  11 ( 2 ) .  
ripaKTHHecKHft HHTepec npeÄCTaBÄHiOT neTbipe cnynaH paöoTbi 

ÄBHraTeÄH: 6e3 ä o ä h b 3  h o h h c tk h  M acÄa; c  ä o ä h b o m  MacÄa, h o  
6e3 ero o h h c tk h ; c ä o ä h b o m  h c  o h h c tk o ü  Macna —  aHaÄH3HpyiOT 
TOÄbKO M acÄ o ; c  ä o ä h b o m  h c  o h h c tk o ö  M acÄ a  —  aH 3ÄH 3H pyi0T
M3CÄO H OTÄOHCeHHH.

üpn paöoTe 6e3 ä o ä h b h  h o h h c tk h  MacÄa CKopocTb H3HauiHBa- 
hhh g  3a Bce BpeMH HcnbiTaHHH T  npHHHMaeM nocTOHHHoft h o n p e
ÄeÄHeM KaK cpeÄHee apiupMeTHuecuoe o t  i  3HaneHHft g t ,  HaÖÄeH- 
iibix ääh  OTÄeÄbiibix nepnOÄOB BpeMeHH T i = i t  ( t  •—  nepHOÄHH- 
HOCTb aliaÄH30B). OTÄeÄbHbie COCTaBÄHIOIUHe, BXOÄHIUHe B o6 m y io  
ouinÖKy, noÄyneHHbie H3-3a K i, Ko, Qo, qy, <P> noÄCHHTbißaeM KaK 
nacTHbie npOH3BOÄHbie H3 ypaBHeHHH (2 ) .

B H anane HcnbiTaHHH n p n  n eT b ip e xn a coB o ft nepnOÄHHHOCTH aH a- 
äh30b M acÄ a (p n c . 2, a) H aH Ö O Äbuiaa ouiHÖKa bh och tch  H3-3a K i. 
Hanee C Ä eÄ y ioT  ou ihökh  H3-3a q,, h /Co- BeÄHHHHbi s th x  T p e x  
ouihöok öb iC Tpo  cm iJKaioTCH. OÄHOBpeM eHHO noBbim aioTCH  
3H3HeHHH OUIHÖOK H3-3a Cp H Qo. C  yBeÄHHeHHeM ÄÄHTeÄbHOCTO 
HcnuTaHHH cyM M a p H a a  O T iiocH TeÄ bH aa ouiH Ö K a v g CHHJKaeTCH. 
Oähhko n p n  npoÄÄeH H H  HcnH TaH H H  m ojkho o w H Ä a T b  Ä a n b iie ft-  
mee n oB b iiu em ie  KWtBOÖ v g . 3 t o  oÖ ih ch h c tch  yBeÄHHeHHeM 
ouihökh H3-3,a <p. K p o M e  T o ro , n o  M ep e p a e x o n a  M acÄ a  KOnueH- 
TpaiiHH npoÄyivTO B  H3HOica b HeM  p a cT e T  Bce ö b ic rp e e , h to  n pn - 
BOÄHT K nOBHUieHHIO 3HaH6HHH OIUh6kH H3-3a K i. 11 pH COKpa- 
meHHH npoM excyTK 'OB M ex ca y  aHaÄH33MH BeÄHHHHa ou ihökh H3- 
3a K i b H an aÄ e H M eeT  ö o n e e  BbicoKHe 3HaneHHH (p n c . 2, 6, e ) ,  
ho b Ä aÄb H eftm eM  CHHJKaeTCH ö b icT p ee . Y p oB eH b  ou ihökh H3-aa 
Ko cym ecTBeH H O  n oB b n u a eT ca  Ha BceM  n p o T H ^ e m n i HcnbiTaHHH.

Phc. 3. 3aBiicHMOCTb OTHOOHTeÄbHOH o u ih ö kh  onpeÄe-
ÄeHHH CKOpOCTH H3HaUIHBaHHH OT npOÄOÄJKHTeÄbHOCTlH
paöoTbi ÄBHraTeÄH c ä o ä h b o m  h ohhctkoö  MacÄa npn 
anaÄH3e TOÄbKO MacÄa c  nepHOiÄHnHOCTbio aHaÄH30B: 

a — 20 h; 6 — 10 v; e — 5 «

TaKHM oöpasoM , c noBbiineHHeM nacTOTU aHaÄH30B Macaa 
MOHCHO COKipaTHTb BeÄHHHHy Vg H BpeMH ÄÄH nOÄyHeHHH MHHH- 
MHÄbHOÖ OUIHÖKH. 0äH 3K 0, KaK BHÄHO H3 TpaijlHKOB, 3T0 COKpa-
iu eH H e  n e  o n e a b  c y m e c T B e H H O . TaK, npn nepexoÄe o t  neTupex-
HaCOBOÖ nepHOÄHHHOCTH 3H3ÄH30B K OÄHOHÄCOBOft nepHOÄHHHO- 
c th  cyMMapHaa ouiHÖKa yMeHbiuaeTCH c 8,5 ä o  7,0%. B stom  
CÄynae hhcäo aHaÄH30B Macna yBeÄHHHBaeTCH c 9 ä o  27.

n p n  noBbiuieHHH y ra p a  MacÄa (HanpHMep, b pe3yÄbTaTe H3- 
Hoca ÄBHraTeÄH) KOHueHTpauHH npoÄyKTOB H3HOca pacTeT ö h -  
CTpee. BcÄeÄCTBHe s to t o  pacreT  t3k>kc o m .  C  yBeÄHHeHHeM 
y ra p a  Mag-ia noBbimaioTCH 3HaHeH«H ou ih öok  H3-3a q y h <p. 3 r o  
npHBOÄHT K 33MeTHOMy pOCTy CyMMapiHOÖ OUIHÖKH OnpeÄeÄeHHH 
H3Hoca. H o  MHHHMyM ou ihökh HacTynaeT paHbrne.

n p H B e Ä e H H b iM  n a  pnc. 2 o m n Ö K a M  c o o T B e T C T B y e T  Ä O B ep 'H T eÄ b - 

H aH  BepO H TH O CTb 0 ,6 8 . np H  9TOM  H3H 0C O U eH H B aeTC H  H eÄ 0 C T 3 T 0 H - 

HO H aÄeJKH O . r ip n  H3H O CH H X H C nb lTaH H H X  Ä O B ep H T eÄ b H a H  B ep O H T 

HOCTb Ä O Ä JK u a  ö b iT b  H e  M e H e e  0 ,9 5 . Ä ä h  s t o t o  n o Ä y n e H H b ie  3 H a - 

HeHHH OIUHÖOK H y jK H O  yÄBOHTb.
n p n  paöoT e ÄBHraTeÄH c  ä o ä h b o m  Macna, ho  öe3 e ro  ohhctkh  

CKOpOCTb H3HaUIHBaiHHH nOÄCHHTbffiaeM no ypaBHeHHio (1 ) .  B CBH- 
3H C TeM, HTO M3CÄO He OHHIUaeTCH, BO BCeX paCHeTaX IlpHHHMa-
eM  q # i ) — 0.

XapaKTep H3MeHeHHH ou ihökh vg h OTÄeÄbHux ee  oocTaBÄHio- 
iuhx b oöm eM  aHaÄorHHen onncaHHOMy Bbiuie. K  KOHuy 100-na- 
coß oro  3Tana BeÄHHHHa vg 3aBHCHT rnaEHbiM oöpa30M  o t  ou ih ö 
kh H3-3a icp, KOTopan HenpepbiBHO yBeÄHHHBaeTCH. IlpH  20-naco- 
BOÖ nepHOÄHHHOCTH aH3ÄH30B HaHMeHbUiaH CyMMapiiaH OIUHÖKa
Vg m in  c o c T a B Ä H e r  1 1 ,0 %  n o e n e  100  h p a ö o T M  Ä B H ra T e Ä H , n p H  

1 0 -n a c o B o ft  nepH O ÄH H H O CTH  —  co o T B eT C T B eH H O  8 ,5 %  n o c a e  8 0  h , 
a  n p H  5 -n a c o B o f t  nepH O ÄH H H O CTH  —  7 ,5 %  n o e n e  7 0  h .

B C Ä y n a e  paöoTH  ÄanraTenn c äoähbom  h  oh h c tk oö  Mac-ia, ho 
C aH3Ä'H30M TOÄbKO M3CÄ3 nOÄCHeT CKOpOCTH H3H3UIHBaHHH H
ou ihökh  ee OnpeÄeÄeHHH ocym ecTBÄHercn no cfiopHyne ( 1 ) .  H ä h

B3H Tbl H3
(p n

pacneTa npHHHTO <7 ^ 1 1 = 0 , 5  k b / h , a 3HaHcnna aQ 

BbiBOÄa. noÄyneHHbie pe3yÄbTaTbi npHBeneHbi Ha pnc. 3.
Ü3 pucyHKa BHÄeH oö iu h ö  BblCOKHÖ ypoßeHb OUIHÖKH H3-3a 

q # fr). B ce  ocTaÄbHue norpeniHOCTH OKa3biBaiOT He3>HaHHTeÄbHoe 
BÄHHHHe Ha CyMMapHyiO OIUHÖKy. 3 t0  OÖ-bHCHHeTCH TeM, HTO oc- 
HOBHaa Macca nponyKTOB H3Hoca ( 7 0 — 8 0 %  >KeÄe3a) 33Äep>KH- 
BaeTCH (j)HÄbTpOM. KpOMC TOTO, HHTeHCHBHOCTb OHHCTKH MaCÄa 
q,pf\  H3BeCTHa C HOBblCOKOH TOHHOCTblO ( 2 0 — 7 0 %  OTHOCHTeÄb- 
Hbix).

MuHHMaÄbHbie 3HaHeiiHH v g npn 20-, 10- h  5-nacoBOÖ nepno- 
ÄHHHOCTH 3H3ÄH30B C0CT3BÄHI0T COOTBeTCTBeHHO 35, 30 H 20 % . 
Tan n e ou ihökh noÄynaiOTCH noene 30— 40 n paöoTH  ÄBHraTeÄH. 
C  yBeÄHHeHHeM ä ä HTenbHOCTH HcnbiTaHHH ouiHÖKa onpeÄeneHHH 
H3Hoca pacTeT. E cäh ynecTb, h to  ä äh  nonyHeHHH ÄOBepHTenbHoö 
BepoHTHOCTH 0,95 nonyHeHHbie norpeniHOCTH u y jK iio  yÄBOHTb, t o  
CTHHeT HOHO, HTO T3K0Ö MCTOÄ He npHTOÄeH ÄÄH KOÄHHÖCTBeHHOÖ 
OUeHKH H3H0Ca.

T a K H e  ö o Ä b u iH e  n o rp e n iH O C T H  n o n y a e H b i  H ecM O T p n  n a  to , h to  
3 H an eH H H  q^r\  ä äh  Ä B H r a T e Ä e ö  3HJ1-375 H a Ö Ä e H U  SKcnepHMeH- 
T a n b H O  n p n  Ä Ä H T e n b H b ix  h3h och h x  H cn b iT aH H H X  Ä B y x  Ä B H ra T e n e ft  

H CHCTeM aTHHÖCKOM  3 H a Ä H 3 e  M a c n a  H OTÄOJKeHHÖ. I l o  Ä p y rH M
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XBHTaTejiaM TaKHX a a «H u x  neT. r io a ro M y  onpeaeaeH H e hx  h3ho- 
ca  6e3 aHajiH3a OTaoaceiiHÜ HMeeT jiHuib teopeTH necK oe 3Hane- 
Hne.

fljIH  cuynaa p a öoT U  aBH raTeaa c äo jihbom  h oh h ctkoh  Macaa 
npn aHaaH3e KaK M acjia , TaK h OTaoiKeHHö b «JmabTpe, CKopocTb 
'H3HaiiiHBaHH5i noacHHTUBanacb no ypaBHeHHio (1 ) .  H h t6hchb- 
HocTb ohh ctkh  M acjia q # n  HaxoflHJiacb H3 (jiopM yau  (3 ) ,  a ee 
cpeaH aa  KBaapaTHHiiaa ow uÖKa o n p ea ea aa a cb  Tax:

3naHeHHH O0s6 ÄJIH OTJIOHCeHHH B (jjHabTpe Hepe3 5, 10 h 15 1 

n o c a e  H a n a aa  paöo T b i aB H raT eaa  npHHHTbi paBHbiMH 30, 20 h 
17% , a nepe3 20 h h  ö o a e e  —  15%  o t  eooTBeTCTByiom Hx 3Hane- 
HHH Ggj.

Ha pnc. 4, a  npH Beaenu  noayneiiHbie Ta«HM nyTeM 3HaHeHHa 
oiuhökh H3-3a q $K\. BeaHHHiiu o iiih ö o k  H3-aa K i, Ko, qy, *p, Qo 
TaKHe ace, KaK h b n p ea u a ym eM  cu ynae (pnc. 3). n o c a e  caom e- 
hhh Bcex norpem nocTeft noaynaeM  cyM M apHyio ornuÖKy v e onpe- 
aeaeH H a ck op o c th  H3HaniHBaHHa (pnc. 4, 6 ) .  f la u  5-nacoBOö ne- 
PHOähhhocth anaaH30B o gm in = 1 2 ,6 %  HacTynaeT Hepe3 40 h pa- 
öoTbi aBH raTeaa, a a a  10-nacoBoö nepnoaHHHOCTH cooTBeTCTBeHHO 
17,8% h nepea 60 h, a a a a  20-nacoBOH nepHoaHHiiocTH —  19,4% 
h  aepe3 100 h.

TaKHM oöpa30M , ecan aH aan3H poBaTb M acao  h OTaoaceHHa, t o  
cacopocTb H3HauiHBaHHH MOJKHO h a h th  n pn  npoHHX ipaBHbix y c a o -  
bhhx h oh th  b 2 pa3 a  TOHHee, neM npH aHaaH3e ToabKO M acaa.

BbinoaHeHHbie HccaeaoBaHHH no3BoaaiOT naaHHpOBaTb H3Hoc- 
HHe HcnuTaHHa aBHraTeaa, oöecneHHBaiom ue MaKCHMaabHyio toh - 
HOCTb pe3yabTaTOB npn MHHHMaabHoö 3aTpaTe BpeMeHH h 
cpeacTB. _

Phc. 4. 3aBHCHMOCTb o raocH TeabH O H  oiuhökh on p e
aeaeH H H  ck op o cth  H3HauiHBaHHa o t  npoaoaiKHTeab- 
h oc th  p a ö o T U  a B H ra T e a a  c  aoaH B O M  h ohhctkoh  
M aca a  n p H  aH aaH 3e M a ca a  h  OTuoiKeHHÖ b  iJ jaabTpe:

a — ouiHpKa H3-sa q ^  p; 6 — cyMMapnaa ornaOKa
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O nneH Ke to m ih b ci bo BnycKHOM T p yö o n p o B O fle  
K a p 6 io p a T o p H o ro  flBH raTenq

K a H flH fla T b i ie x H . H a yK  B. M . AHflPEEB, 5». B. rOPflHHH, K .  A. MOPQ3QB
M o c HOBCKHH  aB TO M O ßH JIbH O -AO pO IKH blH  H H C TH TyT , Ä B T 0 3 a B 0 f l  HM. J lCHHHCKOrO  KOMCOMOJia

'T 'OnJTHBO, aöHJKym eeca no CTcmcaM BnycKHoro Tpyöon p oB oaa  b BHae naeHKH, mo- 
*  x e T  OKa3biBaTb cym ecTBeHHoe BanaHHe Ha BHeuiHHe noKa3aTean paöoTbi aBHraTeaa, 

e ro  aoaroBeaHOCTb, TOKCHHHOCTb oTpaöoTaB um x ra30B h t .  a- n p o u e c c u  oöpa30BaHHa 
naeHKH h aaniKeHHa ee  no T p yöon p oB oa y  33 bhch t o t  m hothx (paKTopoB h H3yaeHH em e 
HeaocTaTOHHO. HMeiom HecH b HHTepaType CBeaeHna o ö  oöm eM  KOAHHecTBe naeHKH h pac- 
npeaeaeHHH ee  no  KananaM Tp yöon p oB oaa  BecbMa orpaHHHeim  h o th o c h tc h  b ochobhom  
K aBHraTeHHM C OaHOKaMepHMM KapÖIOpaTOpOM H OTHOCHTenbHO MaaUMH npOXOaHblMH 
ccaeHHHMH BnycKHoro TpaKTa.

C nenbio nonyneHHa T a io ix  CBeaeHiiö npnMeHHTeabHo k  coBpeMeHHOMy aßHraTeaio öu - 
a o  npoBeaeHo sKcnepHMeHTaabHoe HccaeaoBaHHe Ha aBHraTeae aBTOMoÖHaa «M o c k -  
b h h -4 1 2 ». BnycKHan CHCTeMa s t o t o  aBHraTeaa OTpascaeT Bce ocHOBHue ocoöeHHOCTH co- 
BpeMeHHbix KOHCTpyKUHH: öoHbiHHe npoxoaH bie ceneHHH, asyxKaMepHbiH KapöiopaTop  c 
nocaeaoBaTeabHbiM  BKaioneHHeM KaMep, HcnaKOCTHbift noaorpeB  cMecn. KoauuecTBo naeH
KH on p ea ea aa ocb  b naocKOCTH p a 3 ieM a  BnycKHoro Tpyöon p oB oaa  c roaoBKOH nnaHHapOB. 
IlaeH K a  OTÖupaaacb npHHyaHTeabHO c noM om bio BaKyyMHOro Hacoca nepe3 o töop h h kh  
c  KoabueBofl ineab io 0,1+0,02 mm. H ccaeaoBaH H e npoBeaeHo na ÖeH3HHe AH-93 oaH ofl 
napTHH. SKcnepHMeHTbi noKa3aan, h to  HanöoabniHM KoannecTBOM naeHKH xapaKTepH3y- 
io tch  peacHMbi nonHbix Harpy30K npn Maabix nncaax o ö o p o to b , h to  oÖiHCHaeTCH HeÖoab- 
uihmh cKopocTHMH noTOKa b aH<J>4)y3ope h oTHOcHTeabHo BbicoKHM aaBaeHHeM 3a apoc- 
ceabH oö 3acaoHKoft. K aK  BHaHo H3 pnc. 1 (KpHBan H G nA), k  MOMeHTy nocTynaeHHH ro- 
pioneft CMecn b roaoB K y imaHHapOB aBHraTeaa M oaean 412 a a * e  npn HopMaabHOM ero  
TenaoBOM coctoh h h h  a o  25% B cero TonaHBa H axoanTca  b BHae naeHKH.

K aK  npaBHao, b oTaeabHbix KaH aaax BnycKHoro TpaKTa OKa3UBaeTCH pa3aHHHoe Koan- 
uecTBO naeHKH, npnqeM xapaKTep s t o t o  pa3aHHHH mo>kct öbiTb oneHb cao>KiibiM h 33bh- 
chiuhm o t  u ea o ro  pa a a  (JiaKTopoB, b tom  nncae h o t  cKopocTH oro peaiHMa paöoTbi aBH- 
ra T ea a  (KpuBbie G njli  Ha puc. 1 ). H 3  pnc. 2 BHaHO, h to  a a a  aBHraTeaeö, Ha k o to p h x  
Hcnoab3yiOTCH MHoroKaMepHbie KapöiopaTopbi c nocaeaoBaTeabHbiM  BKaroneHHeM KaMep, 
KoannecTBo naeHKH b KaH aaax TpaKTa MoaceT cyinecTBeHHo 3aBHceTb o t  cooTHomeHHH 
p a cx o a a  TonaHBa nepe3 KaM epu

P hc. 1. KonHHecTBO naeHKH bo BnycK- 
hom Tp yöon p oB oae aBH raTeaa  Moae- 
an 412 npn noanoM  o tk p u th h  apoc- 

ce.ibHbix sacaoHOK K apö iopaTopa:
1, 2, 3 ,4  —  KaHaabi T p yß on poB oaa
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G\
K  =

O i + O n

Phc. 2. 3aBHCHMOCTb koah- 
lec iB a  nneHKH bo BnycKHOM 
rpyöonpoBOAe o t  BenHHH- 
hu k  npH n = 2 0 0 0  o 6/m u h

H BOAHOM OTKpblTHH APOC- 
ceJibHbix sacjioHOK (oßo3Ha- 
qeHHH t e  xce, hto  Ha pnc. 1)

rfle Gi h Gn —  pacxouu
TOnjIHBa COOTBeTCTBeHHO 
qepe3 nepBHHHyio h BTo
pHHHyio KaMepbi Kapöio- 
paTopa.

BeAHHHHa K H3MeHHJiaCb 
c noM om bio H aöopa rnaß- 
HblX TOIUlHBHblX JKHKAe- 
pOB nepBHHHOH KaMepU H 
peryjiHpoBOHHOH n rn u  b 
jKHKJiepe b tophhhoh  Ka
Mepbi Kapö iopaTopa . äah 
HSMepeHHH BeAHHHH G I H 
G n  Hcnojib30BaJiacb
ÄBOÖHaa CHCTeMa nHTa- 
hhh. 3HaneHHH G i h G n  
3aÄaßajiHCb TaK, h to ö h  
ä ah  Bcex oöcneAOBatiHux 
3H3HeHHH K B KaiKAOH Ce- 
pHH 3KCnepHMeHTOB oöe- 
CneHHTb nOCTOHHCTBO pa- 
BeHCTBa G i + G n  =  G Tmg3. 
C PeJIblO COnOCTaBHMO- 
CTH SKCnepiIMeHTajIbHblX 
ÄaHHbix Bce onbiTbi no 
onpeueJieHHio 33bhch- 

MOCTH KOJIHHeCTBa nneHKH OT BeAHHHHU k  npoBeueHU 
npn oAHHaKOBOM oöm eM  p a cx ou e  TonnnBa G T,g3. r ip n  stom  
BeJIHHHHa G r.dj BblÖHpaJiaCb 3aB6AOM0 ÖOAbUIOH H COOTBerCTBO- 
Bajia a = 0 , 61-^0,63, h to  o 6e c n en «jio  ycroHHHByio p a öoT y  ÄBHra- 
TejiH KaK bo BipeMH OTÖopa nneHKH, TaK h npa nouroTOBKe k o t -  
6opy. CneunaAbHue o h u tu  noKaaann, h to  BenHHHHa ia 3aMeTHO 
BUHneT Ha cyM M apHoe KonuHecTBO njieHKH S G « ^ ;  to jib k o  b 0 6 - 
jiacTH ßoraTbix cMeceft, npaneM oxHOCHTenbHoe KOJinnecTBO njieH
KH b OTAejibHbix KaiHajiax npaKTHHecKH He 33 bhch t o t  BeJiHHH- 
HH « .

I I o a b o a  ropuHeft j k h ä k o c t h  b  p yöan iK y  noA orpeßa  BnycKHoro 
TpyöonpoBOAa ABHraTensi Mouenn 412 ocymecTBJieH MeHiuy 
BnycKHHMH KaHajiaMH BToporo h  TpeTbero u h a h h a p o b , nosTOMy 
h HcnapeHHe nneHKH b  s t h x  KaHajiax 3HaH«TenbHO öonbine, neM 
b KaHanax KpaÜHHx u h j ih h ä p o b . CneAOBaTenbHO, uaHHue Ha 
pHC. 2 h  3  He no3BOJiHK)T cyAHTb o pacnpeaeJieHHH nneHKH no o t - 
«eJibHbiM KaHajiaM.

B to  m e BpeMH pacnpeAejieHHe njieHKH no KaHajiaM BnycKHoro 
TpaKTa HBJIHeTCH Oä HHM « 3  OCHOBHUX (JiaKTOpOB, OnpeAejIHIOIUHX 
pa3JIHHHe COCT3BOB CMeCH B UHAHHApax. HHOTAa BbICKa3bIBaeTCH 
MHeHHe, HTO AJIH ÄBHraTeAeft, y  KOTOpUX OMeCb K UHAHHApaM 
nocTynaeT no HHAHBHAyanbHUM KaHajiaM, HaHHHaiomHMCH Ha 
3HaiHTejibHOM yAajieHHH " o t  BnyeKHbix KnanauoB (HanpHMep, 
b ABHraTejie m o a c j ih  4 1 2 ),  pacnpeAejieH H e nneHKH no KauanaM 
TpaKTa 0AH03H3HH0 onpeAeJiHeT pa3JiHH«e cocTaBOB c m b c h  b  u h - 
jiHHApax. n p n  s t o m  CHHTaiOT, h t o  ecJiH napoKanejibHan (jia3a 
TonJiHBa h  pacnpeaeJineTCH n o  KananaM  TpaKTa HepaBHOMepHO, 
to xapaKTep s t o ü  HepaBHOMepHocra noJiHOCTbio cooTB eTcrßyeT 
xapaKTepy pacnpeAeneeHsi njieHKH. O a h 3 k o  k b k h x -a h ö o  noA- 
rBepxtAaiomHX s t o  KOHKperaux OBeAeHnft b  TexHHHecKoft j ih t c - 
paType HeT, x o t h  Ha BO3M0*H0CTb nepaBHOMepHoro AeneHUH 
napoKaneAbHoft (})a3u  yKa3UBaeT t o , h t o  Aaace npn ncnonb30Ba- 
shh ra30o6pa3Horo TonJiHBa cocTaB cM ecn b  UHAHHApax ÄBHra- 
rejia MOTKeT öu Tb  3aM erao  HeoAHHaKOBbiM [1 ] ,

B CBH.3H c 3THM OCOÖblH HHTepec npeACTaBJIHeT TaÖAHUa, TAe 
IJIH OÄHOTO H3 peJKHMOB paÖOTbl ÄBHraTeAH MOAeAH 412 
(2000 oö/m u h , noAHoe OTKpbiTHe ApocceAbHoft 3acA0HK«) npHBe- 
ieHO pacnpeAeAeHHe no KanaAaM TpyöonpoBOAa OTHOCHTeAbHbix 
(OJiHHecTB oömeft maccbi TonAHBa, nocTynaromero nepe3 KaiKAyio 
caMepy KapöiopaTQpa (ßr< h ör<), a TaK>Ke OTAeAbHbix cocTaB- 
Mioumx stoto TonAHBa —  HAeHKH (ß M  / h SnJt i )  h napoKa- 
leJIbHOH (})a3U (ßrttf H ön/ci)- 

Rnn onpeAeAeHHH bcaiihhh ßr,- h 8 n , a rannte ßnyt a 8njt 
icnoAb30B3AHCb npBBeÄOHHbie Ha pnc. 3 SKcnepHMeHTaAbHbie 3a- 
iHCHMOCTH KOAHHGCTBa TOnAHBa B UHAHHApax ÄBHraTeAH G ri 
i njieHKH b KaHanax TpyöonpoBOAa GM  ox BeAHHHHU k. Koah- 
lecxBO xonAHBa, HAymero no KaHaAaM b BHAe nneHKH, onpeue- 
IHAOCb npHMbIM H3MepeH«eM, a K0AHH6CXB0 OÖIUeft Maccbl TOnAH- 
la, nocxynaiomero b uhahhäPu, h napoxaneAbHOH (J)a3bi nouy- 
ieHo pacnexoM c  Hcnojib30BaiiHeM peayAbxaxoB onpeaeAeHHH 
locTaBOB CMecn b UHAHHApax npa AonyuieHHH, HTO BO Bce UH-

1 3a«. 1283

napaMeTpu 3HaneHHa BenHiHn am  nerapex kbh&jiob 
TpyßonpoBoaa b %

f l e p s H i H t i  E i H e p i

15,5 33 28 23,5
$nAi 3,5 44 30 22,5
$MCl 27,5 22,5 30 20

B t _o p.H.H h a a k a m e p a
5x i 33 16,5 12,5 38
&nAt 33,5 9,5 5 47
"m l 28 23 18,5 30,5

AHHÄpu nocTynaex  OAHHaKOBoe koahhccxbo B03Äyxa. CocxaB  
cm ö o h  b UHAHHApax oupeAeAHACH H3BecTHUM xeMnepaTypHUM 
MexoAOM. H eoöxoA B M oe a a h  s t o t o  H3M6HeHHe oö m e ro  no ÄbHra- 
TeAio pacxoA a  ronAHBa npn Kaam oM  3HaneHHH k  ocymecTBAH- 
AOCb nyTeM peryAHpoBaiHHH AaBAeHHH b nonnaBKOBon KaMepe 
KapöiopaTopa. SKcnepHMeHTU ö u a h  npoBeAeHU öe3 noA orpeßa  
BnycKHoro TpyöonpoBOAa. r io cA eA n ee noaBOAHAO BbipaaHHTb

r e »

Ph c. 3 . 3aB iHCHM 0CXb KOJiiinccTBa nAeHKH 
bo BnycKHOM T p y ö o n p o B O A e  «  «OAHHecTBa 
TOnAHBa B U H AH H Apax OT BeAHHHHU K 
npn « = 2 0 0 0  o 6/m u h , n oA H O M  o tk p u th h  
ApocceAbH ux 33CA0H0K, ö e 3  noAorpeB a 
BnycKHoro T p y ö o n p o B O A a  (oÖ03uaHeHHH 

xe * e ,  h to  Ha pnc. 1)

ycAOBHH HaiapenHH nAeHKH bo  Bcex KaHanax TpyöonpoBO Aa h 
npiHHHTb, HTO H3MepeHHble KOAHHeCTBa nneHKH Ha BXOAe B TOAOB- 
Ky UHAHHAPOB nOAHOCTbK) OTpaTKaiOT COOTHOUieHHe, B KOTOpOM 
OHa pacnpeAenaeTCH no KaHanaM.

K a K  BHAHO H3 PHC. 3, 33BHCHMOCTH G r i= / (/ c )  H Gnj i l  = f ( K )  
npaKTHHecKH npHMOAHHeHHbl. riOSTOMy HCKOMbie ÄOAH oöm eft 
M accu  TonAHBa h nneHKH b oöcneAOBaHHOM AHana30He H3MeHe- 
hhh BeAHHHHU k  He 33BHCHT o t  Hee h M oryT öu Tb  onpeAeneHU  
nyTeM SKcxpanoAHpOBaHHH SKcnepHMeHTanbiiBix 3aBHCHMOCTefl a o  
KpaitHHX 3H3HeHHH K\ K =  0  H K =  1,0. 3 t H  3HaH6HHH K  COOT- 
BöTCTByiOT cnyHasiM, jto rA a  TOnnnBo nocTynaeT  TOAbKO nepe3 
BTopHHHyio hah nepBHHHyio KaM epu K apö iopaTopa . CAeAOBaTenb- 
ho, nonyHeHHue t3khm  oöpaaoM  opAHHaTU hbah io tch  hckomumh 
äoahmh: npn k = 0  a ah  TonnHBa, nocTyn a io iu ero  nepe3 BTopHHHyio 
KaMepy K apöiopaTopa, a npn k = 1 , 0  —  nepe3 nepBHHHyio. H c- 
nOAb30B3HHUH 3AeCb CHOCOÖ OnpeAeAeBHH BeAHHHH ß r i  H S r i 
no cyiuecTBy aHanornnen onncaHHOMy b AHTepaType [2 ] h o ta h - 
HaexcH o t  nocneAH ero öönbineft HarAHAHOCTbio h npocTOTofi ■ Tex
HHKH HaXOJKAeHHH HCKOMUX BeAHHHH.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



10 ÄBT0M06HJlbHält ripÖMUUlJieHHÖCTb J t  6 ,1972 f.

OraocHTeJibHbie KOAHHecTBa napOKaneAbHoft <}>a3u TonjiHBa a a h  
OTaeJibHbix KaHajiOB Tpy6onpOBO.ua ß nK h  ö n / c l onpeAeAHAHCb 

HrCXOÄH H3 T oro , HTO B K3JKA0M K aH aAe G Ti  =  Gnjt i  +  G  nK l , 
ru f i  G n u  i  —  k o a h h o c tb o  Ton.iHBa, H ax o flam ero ca  b BHAe n a p o -  
KaneabHOH (J)a3bi.

H 3  TaÖJiHUbi b h a h o , h to  TonjiHBO b napoKaneJibiiOM cocto h h h h  
pacnpeAeAH eTca no  KanaJia.M Tpy6onpoBO Aa Aa.ieKO He paBHOMep- 
ho, x o th  h paBHOMepHee, neM TonAHBo b  BHAe OAeHKH. Ta«, 
6cah  BenHHHH bi ß nK i  h ß n K i  Kone6nioTCH b n p eu e .ia x  20— 30%  
H 18,5— 30,5%  COOTBeTCTBOHHO, TO BeAHHHHU lß „A  I H 6 n jt i  H3- 
MeHHlOTCH OT 3,5 ÄO 44 H OT 5 ÄO 47%  COOTBeTCTBeHHO. np.H 
9tom  xapaK T ep  pacnpeA eneH H a OTAenbUbix cocTaB.isiioLU.Hx Ton 
AHBa nepBHUHOft H BTOpHHHOÜ KaMep OKa3bIBaeTCH pa3AHHHblM. 
E cA H  TOnAHBO B BHAe H.ieHKH H B napOKaneAbHOM COCTOHHHH 
BTopHHHoii K aM epu  pacnpeAeAH eTca h äch th h h o , t . e.

>  ^nA2 >  8,1^3 H W  >  8/1«  1 >  8„K2 >  ünica> t o  p ac n p e A eA e H H e  T o n 
AHBa nepB H H H oft K a M e p u  x a p a K T e p H 3 y e T c a  TeM, h t o  ßM 2 >  >
>  ß/b»4 >  ? n jll H P//K3 >  ß/!KL >  ß«42 >  OäH3KO IIOOKOUbKy

TonAHBO b napOKaneAbHOM c o c to h h h h  pacnpeAeAH eTca 3HaHHTeAb- 
ho paEHOMepHee nAeHKH, xapaK T ep  pacnpeAeneH H a oöm eft M accu  
TonAHBa, n ocT yn a iom ero  nepe3 K a *A y io  «a M e p y , oöyc.ioB.ieH  
pacnpeAeAeHH eM  nAeHKH. B  t o  ace BpeMH H y *H O  HMen> b BHAy, 
h to  ä a h  peaAbH bix  ycAOBHH, K orA a TonAHBo nocTynaeT  aepe3 o6e  
K aM epu  K apö io p aT o pa , npn  onpeAeAeH Hbix 3HaneHHHx k  cooTH oine
HHH o ö m e ro  KOAHHecTBa TonAHBa h KOAHaecTBa nAeHKH b K aH anax  
M oryT  pa3AH aaTbca.

TaKHM oöpa30M , AaHHue t a ö a h u u  h  pnc. 3 noKa3UBaioT, h to  
naeHKa >khäkoi-o TonAHBa h TonAHBo b  napOKaneAbHOM co c to h -  
hhh M oryT pacnpeAeAHTbCH no KanaAaM onyoK H oro TpaKTa HeoAH- 
HaKOBO. B  3 th x  CAynanx pa3AHHHe o ö m e ro  KOAHaecTBa TonAHBa 
(a  CAeÄ0B3TeAbH0, H COCTAB CM60H) B UHAHHApax OÖyCAOBAeHO 
pacnpeAeAeHHeM no KaHaAaM BnycKHoro TpaKTa He to ä b k o  nAeH
KH, HO H TonAHBa b napOKaneAbHOM COCTOHHHH.

Pa3AHHHoe cooTHom eH ne nAeHKH h napoK aneAbH oft (j>a3u Ton
AHBa b  K au a .ia x  T pau xa  Mo>KeT c u rp a T b  h HeKOTopyio hoao/kh - 
TeABHyiO pOAb, 6CAH UpH 3TOM npOHCXOAHT B3aHMHaH KOMnenca- 
U'Ha HepaBHOMepnocTH pacnpeAeAeHHH TonnHBa no KaHaAaM. 
riocA eA H ee  cnocoöcTByeT  yMeHbineHHio pa3AHHHa cocT aßa  CMecn 
b uHAHHApax. O a h a k o  b  n pouecce  CM eceoöpa30BaHHH n po n cxo -  
ä h t  (JipaKUHOHHpoBaH’He TonAHBa, b pe3yAhTaTe nero  (ppaKunoH - 
Huft COCTaB OTAeABHblX eTO COCTaBAHlOmHX H KOHUeHTpaUHH B HHX 
TOnAHBHUX npHCaAOK OKa3UBaiOTCH P33AHHHMMH. ÜOSTOMy  
HeoAHHaKOBoe pacnpeAeAeH H e OTAeAbH ux cocraBAHiom HX TonAHBa  
no  K aH aAaM  BnyoKHono TpaKTa B.ieaeT 3a coöoft pa3AHHHe Ka- 
aecTBa TonAHBa no  u h ah h apam .

n p n  H3MeHeHHH BeAHHHHU K  (pHC. 3 ) 33M6THO MeHHeTCH OÖ- 
m ee K0AHH6CTB0 IIAeHKH BO BHyCKHOM TpaKTe S G n jt  l • 3 t 0  CBH-
ÄßTeAbCTByeT o  tom , h to  b  ABH raTeAe m oacah  412 a a h  TonAHBa, 
nocT yn a io m ero  nepe3 nepBHHHyio K aM epy K apö iopaT o pa , b  T pyöo - 
npoBOAe HM eiorca öoA ee~Ö AaronpH H TH ue ycAOBHH ä a h  BbinaAeHHH

ero  b nAeHKy no  cpaBHeHHio c tohahbom  b top h h h oö  KaMepu. 
3 t o ,  BepoaTHO, HBAaeTca CAeACTBHeM acHMMeTpHH BXOAHoro Ka
na  A a T pyöonpoB O A a b nAOCKOCTH, n p o xo A am e ft  nepe3 och  nepBHH- 
hoh h b tophhhoh  KaMep K apö iopaT o pa .

ripHMOAHHeHHOCTb 33BHCHMOCTH 2 G nA i  ~ f ( K )  n03B0AHeT Onpe- 
AeAHTb a o a k ) TonAHBa H3 KaiKAofl K aM epu  K apö iop aT o pa , BunaAa- 
iom ero  b  nAeHKy. ü a h  s t o t o  a o c t3 to h h o  3aBHCHMocTb ’Z G n A i  =  
=  /(k )  npOAAHTb AO 3IiaHeHHH K =  0 H k=1,0  (p n c . 3). TIoAyHeH- 
Hbie npn  3tom  opAHHaTbi q i  h q n  onpeAenaiOT a o a h  TonAHBa, no
cT yn a iom ero  nepe3 nepBHHHyio h BTopHHHyio K aM epu  KapöiopaTo
pa , cooTBeTCTBeHHO 0Ka3aBiuHecH b  BHAe nAeHKH k MOMeHTy ee 
oTÖopa. K aK  b h ah o , ? i= 6 2 % , a <7ii=43%, t . e. H3 TonAHBa nep- 
bhhhoh K aM epu  K apö iop aT o pa  b a3Hhom  CAynae B u n aA aeT  npa- 
MepHO b 1,5 pa3 a  öoA bm e nAeHKH, neM H3 TonAHBa b toph h h oh  Ka
M epu .

OneBHAHO, HTO B03M0JKHOCTb pa3HUX yCAOBHH K BUnaAeHHIO 
b nAeHKy a a h  TonAHBa, nocT yn a iom ero  nepe3 on aeA bH u e  KaMepu  
K apö iopaT opa , neoöxoA H M o ynHTUBaTb n pn  oipraiHH3an,HH chctcm u  
noAonpeBa BnycKHoro TpaKTa ÄBHraTeÄH. H an pH M ep , bo  BnycK- 
HOM TpyöonpoBO Ae ABnraTeAH m oacah  412 ropn aaH  /khäkoctb  
H3 roAOBKH UHAHHApOB noABOAHTCH upe/KAe B cero k  yHacray  
TpyöonpoBO Aa, npHM UKaiom eM y k nepBHHHoft KaM epe Kapöiopa
Topa, t . e. k  Toii KaMepe, h o a  KOTopofl TonAHBo B u n aA aeT  b  n.ieti- 
Ky ÖOAee HHTeHCHBHO. ÜOSTOMy npH HO.pMaAbHO BKAIOHeHHOM 
n oA orpeB e  BnycKHoro T pyöonpoB O Aa nAemKa, KOTopaH oöpa3yeTCH  
H3 TonAHBa nepBHHHOH K aM epu , HonapneTCH öoA ee  hht6hchbho  
no cpaBHeHHio c nAeHKofl, oöipa3yiomeHCH H3 TonAHBa btophhhoh  
K aM epu . OÖ 3TOM CBHACTeAbCTByeT TOT (JiaKT, HTO npH BUKAIOHe- 
hhh n oA orpeB a  BnycKHoro Tpyöon poB O A a oTHOCHTeAbHoe koah- 
HecTBO nAemcH b  K au a .ia x  cpeAHHX u h a h h a p o b  (B T o p o ro  h  Tpe- 
T bero ) yBeÄHHHBaeTCH, a b K aH aAax KpaÜHHX u h a h h a p o b  (nep- 
B oro  h neTBepToro) yMeHbinaeTCH (cooTBeTCTByiom He A an H u e  Ha 
pnc. 2 h 3 npn  o a h h x  h Tex ace 3HaneHHHx k ) .

TaKHM oöpa30M , noÄyneHHbie SKcnepHMeHTaAbHue AaHHue 
CO Bceü OHeBHAHOCTblO HOKa3UBalOT, HTO Ha pHAe pe/KHMOB BO 
BnycKHOM TpaKTe coapeM eHHoro KapöiopaTopH oro  ABnraTeAH 
3HaHHTeAbHan a o a h  TonAHBa h a x o a h tc h  b BHAe nAeHKH. Oöm ee 
KOAHH0CTBO nAeHKH JK'HAKOrO TOnAHBa BO BnyCKHOM TpaKTe H ee 
pacnpeAeAeHHe no KaHaAaM TpyöonpoBOAa 3 3bh ch t o t  KonerpyK- 
UHH BXOAnoro KaHaAa TpyöonpoBOAa, h h tö h ch b h oc th  oöorpeBa 
nOABOAHmHX K3H3A0B, COOTHOmeHHH paCXOAOB TOnAHBa Hepe3 Ka
M epu KapöiopaTopa  h  äP - B ce  3th  (JiaKTopu HeoöxoAHM o yHHTU- 
BaTb ÄAH CHHJK6HHH KOAHHeCTBa nAeHKH BO BnyCKHOM TpaKTe, 
a TaK w e npn H3UCKaHHH nyTeft onTHM aAbHoro ee  pacnpeAeAeHHH  
no UHAHHApaM ÄBHraTeÄH.
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AHBa no UHAHHApaM ÄBHraTeÄH c  M H oroxaM epH UM  KaipöiopaTO- 
poM. X pyA bi U.HHTA. Bum 45. 1970.
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O K o o p f l M H O T H b i x  n o r p e u i H O C T S i x  npn M 3 M e p e H M H  o a h o o c h u x  Hanp5i>KeHHn

TeH 3onpeo6pa30BQ TensiM H
C. Q>. BOHflAPEB

U  EO BXO /lH M blM  ycAOBHeM H3MepeHHH c b u co k o h  to h h o -  
*  *  CTblO HanpHJKSHHH B 3AeMeHT3X aBTOMOÖHAeft H ApyrHX 
T p aH cn op rau x  cpeACTB c moMombio TeH3onpeoöpa30BaTeAeft hb- 
AHeTCH npaBHAbHoe noAOJKeHHe hx Ha HCCAeAyeMoft AeTaAH nocAe 
npHKAeHBaHHH, t . e. coBnaAeHHe och  TeH3onpeoöpa30BaTeAH 
c  HanpaBAeHHeM H3MepHeMoft Ae<j>opMauHH. OmnÖKH b npHKAeH
BaHHH TeH30irpeoöpa30BaTeAeft HHorAa b AHTepaType H33UBaiOT 
KOOpAHHaTHUMH.

B npaKTHKe H3MepeHHH AecJiopMauHft AeTaAeft m am hh TeH3o- 
n,peoöpa30B3TeAHMH nocaeAH H e nacTo HeoöxoAHM o npHKAenBaTb

b TpyAHOAocTynHux MecTax, rA e  HaÖAiOAeHHe 3a noAonceHHeM 
TeH3onpeoöpa30BaTeAH H a HCCAeAyeMoft AeTaAH 3aTpyAHeH0, 
BcÄeÄCTBHe nero omnÖKH b noAOHteHHH npHKAeeHnoro TeH3onpe- 
oöpa30B3TeAH b  npeA eA ax 3— 5° anoAHe bo3mo>khu. IlepeKAeH- 
B3Tb TaKHe TeH3onpeoÖpa30BaTeAH n e HMeeT CMUcAa, TaK Kau HeT 
ra'paHTHH b tom , h to  BHOBb npHKAeeHHue TeH3onpeoÖpa30BaTeAH 
He ÖyAyT HMeTb em e öoA bm nx morpemHOCTeft. K p oM e Toro , Aam e 
3 ÖAaronpHHTHux ä ah  p a öoT u  ycAOBunx BCAeACTBHe orpaiiHHeH- 
h u x  B03M05KHOCTeft 3peHHH HeAOBeKa [1 ]  omuÖKa B npHKAeHBa
HHH TeH3onpeoöpa30BaTeAeft b 33bhchm octh o t  hx Öa3u MoiKeT
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ÄOCTHraTb 0,5— 1,5°, a b cA ynae Hcnoub30BaHHH TeH3onpeoöpa3o- 
Barejieft c  öa30ft 3 m m  —  2,8°. TaKHM oöpa30M , npHKJieeuHbie 
TeH3onpeo6pa30BaTejiH iBcerAa öyA yT  HMeTb KoopAHHaTHue 
norpeuiHOCTH.

H3 paöoTU [2 ]  H3BecTHO, h t o  HopMajibHoe HanpHJKeHHe n p «  
oahoochoh Äe<j3opMau,Hn b ceneHHH, pacnoAOjKeHHOM noÄ  yrjioM  a  
k HanpaBJieHHio npHAOJKeHHOft ch au , onpeAenneTca no (jiopM yne

°(x == ao COS2 a , (1 )

rAe (Jq —  .nanpsoKeiiHH b ceneHHH, nepnenAHKyjijipHOM k  nanpaB- 
jieHHio inpnjiojKeHHOH c h a u .

CorjiacHo pa6oTe [2 ]  3aBHCHMOCTb MejKAy ruaBHoft Ae(j>opMa- 
UHeft El H OTHOCHTeAbHOft AeijjOpMaUHeft ea , H3Mep6HH0ft TeH30- 

npeo6pa30BaTejieM, npmcjieeHHbiM d o ä  yrAOM a  k HanpaBjie- 
hhkj « i ,  BbipajKaeTca (JjopMyAoft

E1 [(1 —  M-) ~T (1 +  t*) co s  2a]

B hhhcahh HopM aAbHHO HanpsiJK eH HH  n o  HaKJioHHbiM nA O iuaA - 
KaM no (JiopM yne ( 1 )  n rA aB H bie  A e<j)opM auHH  n o  ( jjo p M y .ie  (2 )  —  
b cnynae  o a h o o c h o h  A etfiopM auH H , m o jk h o  yBHAOTb, h t o  n p n  p aB -  
HblX 3H3H6HHHX yTAOB «  nOTpeUIHOCTH iB BbIHHCJieHHHX npHM epHO 
oAHHaxoBbi; T ax , 3HaneHHH c o s 2 a  h  c o s  2 a  n p n  H e ö o A b in n x  y r n a x  
OTJimaiOTCH H e3HaHHTeAbH0.

TaKHM o6pa30M, mojkho npoßecTH aHanorn io: ouiHÖKy b npn-
KAGHB3HHH TeH30npeOÖpa30BaTeAH npnpaBHHTb K BbIHHCAeHHIO 
HopManbHbix HanpaxeHHH b ceneHHH, y ro n  OTKjioHeHHH KOToporo 
or HanpaB.’ienHH jiph.tojkohhoh chau paBeH y rn y  ouih6kh b npn- 
KAenBaHHH TeH3onpeo6pa30BaTenH.

BJIHHHHe KOHCTpyKUHH TeH 3 0np e0Ö pa30B aTeA H  (6 a 3 b l, c o n p o -  
THBAeHHH, umpHHbi h HHCJia n e T e A b ) Ha K oopÄH H aTH bie n o rp ern - 
HOCTH B H3MepeHHH Ae(})O pM aUH H  He ÄOAJKHO HMeTb cym ecTBeH H O - 
ro 3HaneHHa, tsk  K aK  p a ö o T a  3 a K p y r jie m ib ix  ynacTKO B lieT en b  
TeH 3onpeo6pa3aBaTeAeö, hbajuoiuhxch hctohhhkom n on ep en H o ü  
ByBCTBHTeAbHOCTH TC H 30npeo6pa30H aTC AeH  H CHHJKeHHH KO'i(|)([)H- 
AHeHTa T6H30HyBCTBHTeAbH0CTH C yM eHbUieHHeM  6a3b l TeH 30npe- 
o6pa30BaTeAH, npaKTHHecKH ocT aeT cs i ö e a  H3MeHeHHH.

JTjih npoBepKH BbicKa3aHHoro npeAnonoiKeiiHsi 6ha npoßeAeH 
CAeAyiomHH BKcnepHMeHT. Ha rpaAyHpoBOHHyio öaAKy H3 komh- 
aem yHHBepcajibHOH TeH30MeTpHnecKoft ct3huhh YTC-1, b 30He 
wcToro H3rn6a öhao npHKAeeHo 10 rpynn TeH3orapeoö.pa30BaTe- 
Aeft pa3JiHHHoro THna, Kancuan cocTOHua H3 4 uit. B k3>kaoh 
rpynne oähh TeH3onpeoöpa30BaTeAb npHK-ieHBajicn HopManbiio, 
t. e. napaanenbHo och öbakh, BTopoft —  c OTKJionenHeM 5°, Tpe- 
thh — 10° h HeTBepTbiö —  15° o t och öaAKH. B npaxTHKe H3Me- 
peHHH AeifopMauHH Tanne otkaoh6hhh TeH3onpeoöpa30BaTeneft o t 
hx HopMa.ibHoro noAOJKeHHH HeAonycTHMbi. Tanaa yMbimneHHo 
yBCAHHeHHaa omnÖKa b npHKJieHBaHHH TeHaonpeoöpaaoBaTeneft 
6bina B3HT3 C UeAblO yM6HbHIHTb BJIHHHHe OIUHÖKH B H3MepeHHH 
yrjia otkjiohchhh naKAeeHHOro Ten3onpeoßpa30BaTejiH o t Hop- 
MaAbHOro HOAOJKeHHH H yBeAHHHTb pa3HOCTb H3MepHeM0H Ae<})Op- 
MaijHH TeH3onpeo6pa30BaTenHMH, npiiKJieeHHbiMH c p a.3 ji hh h bi m h 
oibh6k3mh.

XapaKTepncTHKH TeH3onpeo6pa30BaTeAefi, HcnoAb3yeMbix b bkc- 
nepnMeHTax, npHBeAeHH b Taön. 1, a cxeMa npHKJieHBaHHH —  Ha 
ipHcynKe. Bce TeH30npeoöpa30BaTeAH b oähom cuynae npnKueHBa- 
AHCb KjieeM unaKpHH, a bo BTopoM —  BO-2.

T a ß a H u a  1
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riKE-20-2u0x.............................. 1 200,1 20 2,2 12 11
n K E -5 -10 0 .................................. 2 98,5 5 2,8 12 11
nKE-10-I00 .............................. 3 100,5 10 2,2 10 9
2353ITH -20-120»....................... 4 121,2 20 3 5 16 15
4K n A -5 -5 0 .......................... 5 46,8 5 4 7 16 15
4>KriA-20-120 .............................. 6 127 20 3 5 12 11
2353ITH -20-350*...................... 7 357,3 20 4,5 16 15
I1KE-10-200X.............................. 8 203,4 10 2,5 14 13
4KnA-20-200 .............................. 9 186,0 20 4,0 14 13
I1KE-5-50.....................................

*  <t>HpMa , Op no h* , BeHrpHa

10 47,9 5 1.6 6 5

TaKHM o6pa30M, 6 h a h  Hcnoub30BaHH TeH3onpeo6pa30BaTeAH 
c 6a3oft 5, 10 h 20 m m , c  koahhcctbom  HHTeft 6— 16 H conpofnB- 
ueHHeM 4 6 — 3 5 7  o m , Kan npoBouonHbie, Tan h (JjoAbroBue. O coO oe 
BHHMaHHe öhiJio oßpam eHo Ha KOHCTpyKUHio peineTKH TeH3onpe- 
o6pa30BaTeueH, t . e. Ha ee innpHHy, KOunnecTBo HHTeft h 3aKpyr* 
UeHHÜ, c uejlbro BbIHBAeHHH BAHHHHH KOHCTpyKTHBHblX OCOÖCH- 
HOCTeft TeH3onpeo6pa30BaTeAeft n a  BeAHHHHy KoopAHHaTHbix 
norpeiUHOCTeft npn H3MepeHHH Ae^opM auHft.

KoopÄHHaTHbie norpeuiHOCTH TeH3onpeoöpa30BaTeAeft HCCAe- 
AOBaAHCb nyTeM H3MepeHHH 3apaHee H3BecTHbix AeiJiopMauHft 
ÖaAKH H cpaBHeHHH H3MepeHHUX .BeAHHHH HOpMaAbHO IipHKAeeil- 
HblMH TeH30npeOÖpa3OBaTeAHMH H npHKAeeHHbIMH C OTKAOHeHHH- 
mh 15, 10  h 5 °. ÄecJjopMauHH öhakh  (h 3 th ö ) ocyiuecTBAHAacb 
Ha Harpy30HH0M ycTpoftcTBe T -1 2  H3 KOMHAeKTa Y T C -1  cTyneHH- 
MH, paBHHMH 0,047, 0 ,0 9 4 , 0 ,1 4  H 0 ,1 8 %  OTHOCHTeAbHOft Ae^JOp- 
MaUHH, HTO COOTBeTCTByeT IianpHJKeHHHM 1, 2 , 3  H 4  TUC. KZjCMr. 
BaAKa H3rHÖaAacb b Aßyx nanpaBAeHHHX, h to ö u  BUHBHTb bahh- 
HHe TeHAa Ae<J)OpMaUHH (paCTHJKCHHH HAH OKaTHH) Ha BeAHHHHM 
KoopAHHaTHbix norpeiUHOCTeft. B ce ro  npoBeAeHO neTupe-m ecTb 
UHkaob H3MepeHHft c KajKAoft rpynno ft TeH30npeoöpa30BaTeAeft, 
t . e. o ö iije e  koah h cctbo  H3MepeHHft cocTaBHAo 4 2 1 6 , H3 hhx TOAb- 
ko b 2 1 6  H3MepeHHHx ö h a o  HeTKO BbipajKeHO naAeHne Ae<jjopMa- 
UHH B cpaBHeHHH C paCHCTHOft. TLpOTHÖ ÖaAKH H3MepHACH HHÄH- 
KaTopoM nacoBoro THna c uchoh acachhh  0 ,0 1  m m .

-  ß  -

1 e s
c = a  e = >  c =  °  \

6 )

C x e M a  HaKAeftKH TeH3onpeoöpa30BaTeAeft Ha öaAK e: 
a — KjieeM  u iiaK p im ; 6 — KJieeM B<b-2

TTe(})OpMaUHH H3MepHAHCb C HOMOIUbK) BAeKTpOHHUX H3MepHTe-
Aeft Ae^JopMauHft ranoB  A H -1  h 2 3 5 3  c  ueHoft AeAeHHH 1 - 1 0 ~ 5 h
1 - 10—6 OTHOCHTeAbHOft Ae<j>OpMaUHH COOTBeTCTBCHIIO. Pe3yAbTATU  
OAHoro H3 H3MepeH.HÖ npHBeAeHU b  TaÖA. 2.

T a ö A H u a  2

THn TeH3onpeo6pa30BateaH

R

S3.Is o o
Ä 4» *O  ej ^

AeipopMauHH, H3Mepeimaa TeH30- 
IipCOÖpa,)OBaTC.lflMH, HaKJieeHHbIMH 

noa yraOM . i 0 - 5  )

0° 5° 10° 15°

n K E -2 0 -2 0 0 x .............................. 141 143,5 139 134 131
r iK E -5 -1 0 0 ................................. 141 141 141 138 130,5
riKE-10-100 .............................. 141 143,0 140,5 136 131
2353/TH-20-120 ...................... 141 147 139 137 133
<J>KnA-5-50................................. 141 154,5 150 147 140
4>KriA-20-120 .......................... 141 140 138 136 124
2353J T H -20-350 .......................... 141 161 158 148 131
I1KE-10-200X .............................. 141 136 134 130 124
H>KnA-20-200 .............................. 141 157,5 156 150 137,5
fIKE-5-50 ................................. 141 150 131 126 125,5

H ex oT op oe  pacxoiKAeHHe b  BennnnHax o>KHAaeMoft h H3MepeH- 
Hoft AecjJopMauHH, noKa3aHHoe HopMaAbHo npnKAeeHHUMH TeH3o- 
npeo6pa30B3TeAHMH ( 0 ° ) ,  B OCHOBHOM OÖbHCHHeTCH pa3AHHHeM 
K03(J)(})HUHeHTa TeH30Hy.BCTBHTeAbHOCTH, KOTOpUÖ KOAeÖaACH
b  AaHHOM 3KcnepnMeHTe b  npeA en ax  2 ,2 4 — 2 ,1 , a a a h  yAoöcTBa 
B paÖOTe Bce H3MepeHHH npOBOAHAHCb C yCTaHOBAeH'HUM Ha H3Me- 
pHTene AetJiopMauHft oahhm  3HaneHHeM K03(})({)HUHeHTa TeH3onyB- 
CTBHTeAbHocTH ( 2 ,1 5 ) .  KpoM e Toro , a a h  AaHHoro 3KcnepnMeHTa 
cyiuecTBeHHoe 3HaneHHe hm ciot H3MeHeHHH H3MepeHHoft Ae(()op- 
MauHH, noKa3aHHbie b  KajKAoft rpyn n e TeH3onpeoöpa30BäTeAHMH, 
npHKAeeHHbIMH nOA pa3AHHHbIMH yrAaMH.

MaTeMaTHnecKaH oöpaöoTK a  pe3yAbTaT0B H3MepeHHft cBOAHAacb 
k  BHHHCneHHio cpeÄ H ero apHcpMeTHnecKoro 3HaneHHH b  mpouen- 
Tax CHHiKeHHH H3MepeHH0ft AßijiopMauHH (OTHOCHTeAbHOft H orpeui- 
HOCTH) B 3aBHCHMOCTH OT yTAa OIHHÖKH B HaKAeHBaHHH TCH30- 
npepöpa30BaTeAeft n o  KajKAoft rpynne , a TaKJKe n o  bccm npyn- 
naM TeH3onpeoöpa30BaTeAeft npn ouiHÖKe b  HaKAeHBaHHH 15  h 1°. 
Pe3yAbTaTU  oÖpaöoTKH H3MepeHHft npHBeAeHU b TaÖA. 3.

2*
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T i t m m  3

T u n  TeH 3onpeo6pa30BaTe;ieft

O raocH TexbH a* norpeuiHOcTb H3- 
MepeHHOfl a epopnauH H  b % b 3aBH- 

CHMOCTH OT yTXa OTKaOHeHHH 
och  TeH30npeo6pa30BaTeJia

15« 10° 5° 1°

H K E -2 0 -2 0 0 X ...............................................
n K E - 5 - 1 0 0 ..................................................
n K E -1 0 -1 0 0 ...................................................
2 3 5 3 ITH -20 -120  ..........................................
< t> K n A -5 -5 0 ...................................................
4 > K r iA -2 ü -1 2 0 ...............................................
2353/TH-20-350 ..........................................
I 1 K E - IO - 2 0 0 X ..............................................
4>KriA -20-200  ..............................................
F IK B - 5 - 5 0 .......................................................

9 ,2/9,0  
7 ,2 }1 0 ,0  
9 ,5/7 ,6  
8,3/8 1 

17,9/15,1 
10,4/13,7 
10,6/10,8 
7 .0J9.3

9 ,1/9 ,5

6,9/4,4 
- 1 5 , 9  
5,8/4,1

- 7 5 ,1
-  /3,4 

4/4,2
— / 3,6 
5,3/5,0

4,1/2,9
-  (3,6 
3,1/2,0

-  /2,5

- 7 2 ,1

-  /2,5

0,61
0,62
0,68
0,53
1,1
0 ,6
0,53
0,46
0,41
0,54

TaKHM oßpa30M , n p n  H3MepeHHH Ae<j)apMauHÜ AeTaueü  MauiHH  
TeH 3onpeo6pa30BaiejiH M H , npHKjieeHHbiMH c OTKAOHeHHeM h x  och  
o t  HanpaBJieHHH npHAOJKe-HHOÜ CHJibi, nojiyqaiOTCH 3aHHJKenHbie 
ÄaiiHbie, npoueH T CHHjKeHHH KOTOpux nponopuHOHajieH  creneHH  
OTKJioHeHHH och  TeH3onpeoöpa30BaTeAH o t  H opM ajibH oro noAO- 
aceHHH b r p a A y c a x  h He 33bh ch t o t  ypoBHH H3MepneMbix Ae<}>op- 
Mau,HH. G peÄH ee cim iKeuHe H3MepeaHbix AeijiopMauHH y  och o bh oü  
M aocu  TeH3onpeo6pa30BaTejieft KOAeÖAeTCH b n p eÄ e jiax  0,4— 0 ,6 %  
n a  1° o tk ao h ch h h  och  TeH 3onpeoöpa30BaTenn o t  HopM ajibHoro  
nonoJKeHHH, a MaKCHMajibHoe 1,1%  —  y  (pojibroBbix  TeH3onpeoö- 
pa30BaTe^eft <t>K nA -5 -50 , t . e. cHHJKeHHe H3MepneMoü Ae<|>opMa- 
Uhh npHMepHO nponopuHOHajibHO  K BaApaTy KOCHHyca y r jia  o t -  
KJioHeHHH TeH 3onpeo6pa30BaTejia  o t  H opM ajibH oro  noAOJKeHHH 
(c o s 2 1 5 ° = 0 ,9 3 ) .

n p H  OTKJIOHeHHH OCH TeH30HpeOÖpa3OBaTeAH OT H opM ajibH oro  
nojioxceHHH b n p efle jiax  3— 5° b  ÖOAbinHHCTBe c jiyqaeB  (70— 8 0 % )  
TaKHe TeH3onpeo6pa30BaTe^H  noKa3UBaiOT Ae<})opMauHio, oneHb  
6:iH3Kyio k pacqeTHofl (H o p M a jib H o ä ), t . e. nponcxoAH T He3naHH- 
TejibHoe CHHJKeHHe H3MepeHHOH Äe<}>opMauHH, npaKTHHecKH TpyÄ- 
ho 3aM eHaeM oe n p n  H3MepeHHnx, TaK KaK c o s 5 ° = 0 ,9 9 6 .

KoHCTpyKHHH TeH3onpeo6pa30BaTe.Teft, t . e. 6a3a, iunpH na, k o ah -  
hoctbo  HHTeii h neTejib, H a BCAHHHHy k o o p ä h h 3 th o ü  n o rpem -  
h o c th  npaKTHHecKH He BAHneT. 3 h 8 k  Ae<})opMauHH, 
t . e. pacTHHteHHe h ah  «K a T H e , npn  stom  HMeeTCH b BHAy to a b k o  
OÄHOoeHoe Hanpa>KeHHoe cocroaH H e HccAeAyeM oü a e r a ah , n a  Be- 
JIHHHHy KOOpÄHHaTHOH nOTpeHIHOCTH B H3MepeHHH Ae4>OpMailHH 
He 0 «a3 b iB aeT  cym ecTBeHHoro bahhhhh .

KoopAH H arabie norpeuiHocTH npn H3MepeHHH Ae<j>opMauHH npo- 
boaohhwmh hjih «jxwibroBbiMH TeH3onpeoöpa30BaTejiHMH cymecT- 
BeHHOro otjihhhh  He HMeiOT, h o  y  <})OJibroBbix TeH3onpeoÖpa30Ba- 
Tejieft ohh HecKOJibKo Bbirne, ocoöeH H o y  Tenjionpeo6pa30BaTejieä 
Ö K n A -5 -5 0 , w  ohh AOCTnraioT 1 % na  1° o tk a o iic iih h  och TeH- 
3onpco6pa30BaTejifl o t  HopMajibHoro no aojkchhh.

Pe3yjibTaTbi npoßeAeHHbix HccneuoBaHHÜ AaiOT ocHOBaHHe yT- 
BepjKAaTb, h to  KoopAHHaTHue norpeuiHocTH H3MepeHHa Ae^opMa- 
Uhh npHKfleHBaeMbiMH TeH3onpeo6pa30BaTejiHMH He npeßbiuiaiOT, 
0,5— 0,6%  Ha KajKAbiii 1° OTKJioHeHHH Teii3onpeo6pa3oaaTejiH  ot 
HopMaAbHoro noAOJKeHHH, t .  e. npH6jiH3HTejibHo nponopuHOHajib-j 
Hbi KBaApaTy KOCHHyca y rn a , h to  AaeT BO3M0JKH0CTb BHOCHTb 
nonpaBKH b  pe3y.ibTaTbi H3MepeHHH AecjiopMauHÜ TeH3onpeoöpa- 
30BaTeAHMH, npHKAeeHHbIMH C OTKAOHeHHeM HX oce fl OT HOp.Ma.lb-j 
h o to  noAOJKeHHH. iKpoMe t o t o ,  nojiyneHHbie pe3yjibTaTbi no3Bo- 
a h io t  H3ÖeraTb H3AHiuHeü paöoTbi h o  nepeKJieHBaHHio TeH3onpe-] 
0Öpa30BaTejieH, h to  He BcerAa bo3M ojkho npoßecTH, ocoöeHHo npH 
HcnwTaHHHX b noneBbix ycjiOBHHx h npn HeAocTaTKe BpeMeHH. 
B TaKHX cjiynasix a o c t3 to h h o  H3MepHTb y ro ji o tk a oh ch h h  TeH30- 
npeo6pa30BaTejia  o t  HopMajibHoro noAOJKeHHH h BHeCTH coot- 
BeTCTByioiHHe nonpaBKH, ec ah  A p y rn x  norpeuiHOCTeü b  npnKjieH- 
BBHHH TCII30npe0Öpa30BaTeAH He HMeeTCH.

npHBeAeHHbie peayALTaTbi HecneAOBaiHHH bahhhhh KOopAHHaT- 
HblX OIHHÖOK Ha norpeiHHOCTH B H3MepeHHH ÄdfopM aU HÜ  npH- 
KneHBaeMbiMH TeH3onpeoöpa30BaTeAHMH o th o c h tc h  k SAeMemaM 
H AeTaAHM MaiHHH, HaXOAHIHHMCH B OÄHOOCHOM HatipHJKeHHOM 
coctohhhh . npoBeAeHHbie HCCAeAOBaHHH AaioT ocHOBaHHe nojia- 
raTb, h t o  b  caynae H3MepeHHH Ae<J>opMauHü 3AeMeHTOB, noABep- 
raioiHHxca AByxocH oö Ae<j)opMauHH, Koopa h h aTHue ou ihökh  He 6y- 
A yT pe3KO OTAHH3TbCH OT OIHHÖOK HpH OÄHOOCHOM H3HpHJKeHH0M 
COCTOHHHH. HeKOTOpbIM nOÄTBepjKAeHHeM 3TOTO 33KAIOHeHHH M0- 
JKeT CAyHCHTb xapaKTepHCTHKa coBpeMeHHux TeH3onpeoöpa30BaTe- 
Aeft (TaÖA. 1 ), H3 KOTOpOH BHÄHO, HTO H3 OÖIUerO COnpOTHBAeHHB 
TeH3orapeoöpa30BaTeAH Ha ä o a io  3aKpyrAeHHH, t .  e. ynacTKOB, 
HBAHIOIHHXCH HpHHHHOH CHHJK&HHH K03(j)CpHHHeHT0B TeH30HyBCTBH- 
TeAbHOCTH h nonepeHHoft HyBCTBHTeAbHOCTH TeH3onpeoöpa30BaTe- 
ah h BHeceHHH norpeuiHOCTefl, ocoöeHHo b  CAynae AsyxocHoro 
H anpsi*eH H oro coctohhhh , npnxoÄHTCH He3HaHHTeAbHan nacTb, 
KOAeÖAiomaHCH o t  1,5 ä o  2 %  o t  TeH3onpeoöpa30BaTeAeft c 6a- 
30H 20 m m , 3— 3 ,5 %  —  öa30ft 10 mm  h AOCTHraiomaH 7,5— 8,5% 
y  TeH3onpeoöpa30BaTeAeft c öa3o ii 5 mm.
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KHHeMaTMKa n o B o p o T a  A sy x o cH o ro  aBTOMOÖnnq no  TMnoBOM TpaeKTOpHH
K a H fl. TexH. Hayw B . A .  f lA B / lO B

n O U ,  TPA EK TO PH EH  ä b iu k c h h h  3B eaa  ö yA eM  noHHM aTb
*  *  HAOCKyiO TpaeKTOpHIO ABHJKeHHH UiapHH pa, COeAHHHIOIHerO 
ueH TpaAbHoe h  ynpaB A neM oe 3BeHbH. KHHeMaTHHeoKHe 33b h c h - 
m o c t h , onpeAeAHiOHiHe ABHJKeiine ynpaBAHeM bix 3BeHbeB no  o a h o h  
TpaeKTOpHH, M oryT  öbiTb n o A O *e H H  b  ocHOBy pacneTa MexaHH3- 
MOB nOBOpOTa AByXOCHblX (AByX3BCHHbIx) aBTOMOÖHAeü.

HocAeAOBaHHe c b o ä h tc h  k onpeAeACHHio ycAOBHÜ ABHHceHHH 
Ä ß yx  oceü (TeACJKCK) TaKOrO aBTOMOÖHAH HO OAHOH TpaeKTOpHH 
npHM an ah h h h  —  OKpyjKHOCTb —  npHMaH. T aK an  TpaeKTOpHH 
cooTBeTCTByeT nAaBHOMy BXOAy b  noßopoT  h  BbixoAy H3 Hero  
o ö o h x  ynpaBAH eM bix 3BeHbeB ebtom oO hah .

TpaeKTOpHH T axo ro  THna He h b a h b t c h  eAHHCTBeHHOü ä a h  no- 
BOpOTa ÄByX3BeHHOTO aBTOMOÖHAH B peaAbHblX yCAOBHHX. O a h s k o  
TpaeKTOpHH npHMan —  OKpyiKHOCTb —  npHM an BCTpenaeTCH oneHb  
nacTO. flpaKTH Ka noKa3biBaeT, hto  MexaHH3M noBopoTa, oöecne- 
HHBaiOmHH TOHHOe CAeAOBaHHe AByX  3BeHbeB no  OAHOH TpaeKTO
pHH (H A eaAbH an  noßopoTAHBOCTb) Ha o ä h o m  t h h h h h o m  H eyera-  
HOBHBineMCH pejKHMe, oöycAOBAHBaeT H eöoA buioe  pacxojK AeH ne  
TpaeK Topnü 3BeHbeB h  H a A p y rn x  sKcnAyaTaiiHOHH ux peiKHMax.

OcHOBHan cxeMa a a h  HCCAeAOBaHHH npeACTaBAeHa na pnc. 1,

rA e TOHKa A  cooTBeTCTByeT n epeAneM y m a p n a p y  (ueH Tp nepea- 
Heü o c h  aBTOMOÖHAH h a h  npHUMia, ueHTp bi nepeAHHx TeAejKex 
npn u en a  —  TH>KeAOB03a h a h  coHAeHeHHoro 3 b t o m o ö h a h )  , a toh- 
Ka B  —  cooTBeTCTBeHHO 3aAHe- 
My iuapH npy.

3 a A a n a  c o c t o h t  b  t o m , h t o ö u  
OnpeAeAHTb KHHCMaTHHeCKHe co - 
OTHOHieHHH MeJKAy 3BeHbHMH A  
(nepeAHHH ocb h a h  T e A e *K a ),
A B  (ueH TpaAbH oe 3BeHo) h B  
(3aAHHH ocb  h ah  TeueiKKa) npH  
ÄBHKeHHH TOHeK A  H B  nO T p a 
eKTOpHH npHM an —  OKpyjKHOCTb 
paA H yca R  c ueHTpoM b  TOHKe 
O  —  npHMan.

H a  0CH0B3HHH pHcyHKa noA y- 

HHM

7o =  <Pi +  ?a, (1)

P hc. 1. C xeM a ABHJKeHHH 
AByxocH oro (Aßyx3BeHHoro) 
aBTOMOÖHAH nO 3aA3HH0H 

TpaeKTOpHH
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^  6, 1972 r. ABTOMOÖHJIbHan npOMblUIJieHHOCTb T3

ra e  Yo —  y r o j i  M e a c a y  3 B e H b «M H  4 h 5 ;
<Pi h q>2 —  cooTBeTCTBeHHO y r a u  noBopoTa n epeanefi och  (Te- 

JieHCKH) H 3aÄHefi OCH OTHOCHTeÄbHO paMH.
OnpeaeaHM n p ea ea u  H3MeHeHHH BeanHHH <p. h cp2, a TaKjKe o t -

. 'Pi 
HOIIieHHH ----  H

To
TpaeKTopHH:

<fo

To
npH ÄBHJKeHHH TOHeK A  H B  '110 3aaaHH0H

sin  <pi B C

s ir i^ o  L

rae  L = A B  —  6 a 3 a  aBTOMOÖHan. 
n P H T o - ^ O ,  B C  - *■  L ,  c j i e a o B a T e a b H o ,

sin  <pi

(2 )

l im ^ =  1.
T„-*0  s in  -jo

B o  BpeMH n p o x o H c a e H H H  TO H KaM H  A  h  B  K p y r o ß o r o  y n a c r a a  

TpaeKTopHH, h to  B03MOJKHO, e c a n  L  <  2 R  s in  ,

T o .
<Pl =  ? 2  =  -

91
TaKHM o6pa30M, OTHomeHHe npn « x o a e  b  noBopoT yMeHb-

To
maeTca o t  1 ä o  0 ,5 . ÄHaaH3HpyH TaKHM one oopa30M  oraom eH H e 

s in  y>2 A C

= _ T ’
<P2

s in  Yo

HaxoanM, hto  npn B xoae b noBopoT

(3)

To
yB eÄ H H H B aeTC H  ot  0  a a

0,5. H a  Bbixoae H3 noB opoT a  BcaeacTBHe chm m ctphhhocth  o ch o b -

9 i
hoh TpaeKTopHH OTHOiueHHe —  yMeHbiuaeTCH o t  0 ,5  a o  0 , a o t -

To

92
HomeHHe —  yBeÄHHHBaeTCH o t  0 ,5  ä o  1. H 3  paccMOTpeHHoro 

Tn
caeayeT TaKJKe, h to  Ha B xoae b  noBopoT cp .> cp 2, a Ha Bbixoae 
<P2><P., hto  cnpaBeaÄHBo h  ä ä h  a p y rn x  cHMMerpHHHbix TpaeKTo
pHH noBopoTa, t . e . ä ä h  Tex ca yn a es , x o ra a  TpaeKTopHH o x o a a  h 
Buxoaa onncMBaioTCH o ä h h m  ypaBHeHHeM.

IIpHMeHHTeÄbHO k  ceaeÄbHbiM aB T on oe3 aa M  c ynpaBÄHeM biM H

91 ,
noaynpHiienaMH OTHomeHHe—  — l  h b äh c tch  nepeaaTOHHbiM  oth o -

92
uieHHeM npHBoaa ynpaBÄHeMHX Koaec [1 ] .  n p e a e a u  H3M6HeHHH 
BeaHHHH yo, <pi, <p2 h  i  npHBeaeiibi b  Taßanue.

4>a3a
noBopoTa

nojiOHceHHe 
TOMeK A  H B To <Pi H tp2

9t

9a

B x o j 
b noBopoT

Ha bx o äh o ü  
npflM oft’’

0 0 oo

Ha oK pyK H O -
CTH 2 a rcs ln -^ -  

12 R

, t  
arcs in -—  

2 R
1

BblXOÄ H3 T o  « e . 1 , l 1noBopota 2 a rc s ln ------
2 R

arcsin— - 
2 R

Ha BbixoaHoft 
npsiMOft

O 0 0

Ääh OTbicKaHHH <fiyHKIl.HH < P i= / i (Y o )  H <p2 =  f 2(Yo ) paCCMOTpHM 
TpeyroabHH’K O A C ,  b  k o t o p o m

Peiuan c o b m c c t h o  paßeHCTBa (3) h (4 ), H axoanM

R  T
s in  9 o =  2  —  s i n 2 — ■

yHHTblBaH 3T0, HOÄyHHM TBKOKe

9 i  ~  To  —  92  =  To a r c  s i n  ( 2  —  s i n 2 —  
L  2

(5)

(6)

4>opMyau (5 )  h (6 )  HcnoabayiOTCH ä ä h  onpeaeaeHHH tp2 h <pn 
Ha Bxoae ® noBopoT. H a  B u x oae  H3 noBopoTa ä ä h  pacneTa <pr

c n p a B e a a H B a  4 > o p M y a a  ( 5 ) ,  a  ä ä h  cp2 —  < | )op M ya a  ( 6 ) ,  n p n n e M  b  
3t o m  c a y n a e  y 0 y 6 b iB a e T  o t  Y o m ax a o  0.

rpaijlH K  H3MCHeHHH <p. (b X O ä ) H <p2 (b H X O ä ) B 33BHCHMOCTH OT 
Y o  npHBeaeH Ha pnc. 2. 3 t o t  rpaijlHK m ojkho paccMaTpHBaTb KaK 
33BHCHMOCTH yraoB  <p. h cp2 o t  npofiaeH H oro nepeaHHM 3B6H0M ny- 
th , nocKoabKy Yo nponopunoHaaeH 3TOMy nyTH . üoaoÖ H bie 33bh - 
chm octh  o6m hho pacCMaTpHBaioTCH rpaijiHHecKH [ 2 ] .  O opM yab l, 
npHBeaeHHbie b aaHHofl CTaTbe, no3BoaHK>T aeaaT b  s t o  aHaaHTH-

Phc. 2. 3aBHCHM0CTb yraoB  noBopoTa 
BBeHbeB o t  y ra a  yo:

a  —  n p « L  <=* 15 m, R = >  15 m; 6  —  npn L  = » 15 m, 
R  =  10,6 M ‘, 1 —  BXOä; 2 —  EbIXOÄ

qecKH. H 3 rpatpHKa b h ä h o , mto  äjih  ä b h j k 6h h h  A ß y x  3BeHbeB no  
o ä h o h  TpaeKTopHH HeoöxoÄHMo, h t o ö u  m eacÄy TCKyiUHMH 3Hane- 
h h h m h  <pi h <p2 cym ecTBOBaÄa neKOTopan ipa3H0CTb

? 1  “  ? 2  =  T o  ■ - 2  a r c  s in  ^ 2  s i n 2 . (7)

M jih  naxo>KaeHHH y ra a  yo, npn k o t o p o m  pa3HOCTb cp.— <p2 h b - 
aneTCH HaHÖoabmefl, B03bMeM npoH3BoaHyio o t  Bbipa>KaHHH ( 7 )  

no yo h  npnpaBHHeM e e  HyaK). i lo c a e  npeo6pa30BaHHfl noayHHM 
TpHroHoMeTpHnecKoe K B aaparaoe ypaBHeHHe, KopHeM KOToporo h b - 
aneTCH

co s  Yo =
V 1 6  T?2 - -3  LA 1

3  R
(8 )

f l p y r o f i  K o p e Hb yp a B H eH H H  ( c  o r p H u a T e a b H U M  3 H an eH H eM

V  1 6  R 2 —  3 L ?  )  HenpHroaeH, t h k  KaK h p h b o ä h t  k  3HaneHHHM 
c o s y o ,  ß o a b u iH M  1. Y r o a  y 0, c o o T B e T C T B y io m H ß  B b ip a s c e H H io  ( 8 ) ,

HecKoabKo MeHbrne noaoBHHbi Yo max “  a r c  s *n
2  R

AH aaH 3 BbipaaceHHH ( 5 )  h (6 )  h rpaiJiHKa pnc. 2  noKa3HBaeT, 
h to  a a n  caeaoBaHHH nepeaH ero  h 3aaH ero  3BeHbeB no  o ä h o h  T pa 
eKTopHH 33BHCHMocTb M ejKay yraaM H  pp. h <p2 aoasKHa 6 u T b  H ean - 
HeftHofl (n epeaaT on H oe  h h cäo  i  —  nepeM eH H biM ). K po M e Toro , 3Ta 
33BHCHMOCTb He HBÄHPTCH OÄH03HaHH0fl, TaK K3K B Hee BXOÄHT 
p a a n y c  noB opoTa R .  Ilo sTO M y CHCTeMa ynpaBaeHHH ÄByx3BeHHOH  
MauiHHOH, oöecnenH Baiom aH TOHHoe BnHCbiBaHHe 3BeHbeB b TpaeK - 
Topm o TaKoro Tnna, ne  aoa>KHa HMeTb »cecTKOH cbh3h M enray y n -  
paBaneMbiMH 3B3HbHMH (K oaecaM H  inepeaHefl h 3aaH efl o c e fl).

I loB op o T  nepeaH ero h  saaH ero  3BeHbeB, He HMeiomHx Meonay co- 
6o fl jKecTKofl ynpaBÄHiom eH CBH3H, onpeaeaneTCH  pentHMHbiMH k o - 
3(})4)HUHeHTaMH noBopoTa [2 ] .

Ä ä h  onpeaeaeH HH pejKHMHbix K03<J)(})HUHeHTOB noB opoT a  3BeHb- 
eB npoaniJuliepeHUHpyeM paßeHCTBa ( 5 )  h (6 )  c o o t b 6t c t b &h h o  no 
nyTH S .  H S 2, TipoflaeHHOMy eepBbIM  H BTOpbIM 3B&HbHMH. ÄH(j)<J)e- 
peHumpoBaHHe H aao  pcym ecTBÄHTb pa3aeabH O , nocK oabK y nyTH S .  

h S 2 HeoaHHaKOBbi. T locae  npeo6pa30BaH H fl noayHHM

K n\
<t 9i 

d S t

R  s in  Y o

Z.2 — 4/?2sin<-7p
F 2

K m  -  < is , ~  

r a e  K m  h K / j2

sin  Yo

(9)

(1 0 )1

L  c o s j^ Y o  —  a r c s i n  ^ 2 ‘ s i n 2 - y - j  j

-  p en cH M H b ie  K 03 (J )(J )H Ä H eH T ij n o B o p o T a  n e p e A -  

H e r o  h 3 aA H ero  3B eH beB ,
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14 ÄBTOMOÖHJIbHaH npOMMUlJieHHOCTb Jfe 6, 1972 r.

ECJIH H3BeCTHbI 3H3M6HHH yrjIOB <fl H <p2, TO pejKHMHHe K03(j)- 
(JwiiHeHTbi mojkho noacHHTbiBaTb no öoaee npocTUM 4>opMy^aM:

K m = K  —
sin To 

L cos <p.
(11 )

sin io

^ n 2 L cos <Pi

TÄß K  — • KpHBH3Ha TpaeKTOpHH (äJIH OKpyjKHOCTH K  ■

(12)

zpad/M

/ ( . t h  p a c n e T a  K p \  Ha B b ix o a e  H3 n o B o p o T a  npHM eHHiOTca 4>op- 
M yabi ( 1 0 )  h ( 1 2 ) ,  a  aaa K p 2 —  (JiopM yabi ( 9 )  h ( 1 1 ) .

rpa<j>HK 3aBHCHMOCTeft K  P l  H K p 2  OT Yo na BXOÄe ÄÄH ÄByX

3HaneHHH ipaanyca  noBopoTa npeacTaßjieH  Ha pHC. 3.
H 3 rpa(})HKa bhäho, hto b Ha- 

naae Bxoaa tohkh A (pn c. 1) Ha 
OKpyjKHOCTb pejKHMHblH K03(J>(}>H- 
uneHT K p \  HMeeT MaKCHMaabHoe 
3HaneHHe (paBHoe KpHBH3He). 
npH BXOae Ha OKpyjKHOCTb TOH
KH B /C771=  0. PejKHMHblH K09(}>- 

(}>HUHeHT K P2 H3MeHHeTCH B TeX
JKe n p e a e a a x ,  ho b n p o T H B o n o - 
aojKHOM  H an p aB aeH H H  ( c  y B ean -

Knz-6  V

/  a
0 30 60

Phc. 3. 3aBHCHMOCTb pejKHM- 
HblX K09(J)(J)HUHeHT0B K p i H 
/C/72 o t y ra a  y 0 (oöo3Hane- 

HHH Te JKe, hto Ha pnc. 2)

V,
(i>2 —  '

sin Tq

L cos (p0 

a yraoBaa CKopocTb noBopoTa nepßoro 3BeHa

<»1 =  «>c —  “ 2i

(13)

(14)

v.
ra e  « c  = —  —  yraoBaa CKopocTb oTHOcHTeabHoro nepeMemenna 

H
nepeaHero h 3aaHero 3BeHbeB.

Ha Bbixoae H3 nOBOpOTa BCaeaCTBHe CHMMeTpHHHOCTH OCHOBHOÜ 
TpaeKTOpHH 0)2 H3MeHHeTCH COOTBeTCTBCHHO paBeHCTBy (1 4 ), a 
(Di — ipaßeHCTBy (13 ).

H a pnc. 4 noKa3aHo H3MeHeHHe yraoßbix CKopocTeü <0i, <b2 h ö)c
R

aaa B xoaa  b noßopoT. H 3 rpaijiHKa bhäho, hto npn —  >  1 3a-

bhchmocth yraoBbix CKopocTeü toi h <d2, KaK h cooTBeTCTByiomne 
HM 33BHCHMOCTH peJKHMHblX K09(J)(j»mHeHT0B, OT yraa Yo 6ä H3KH K

HHHeÜHbiM. C yMeHbuieHHeM paanyca R HeaHHeÜHOCTb sthx 3asH- 1  
cHMOCTeü yBeaHHHBaeTca. yraoßaa caopocTb (o c aiBaaeTca nocTO-1 
hhhoh h b aioöoü momoht BpeMeHH paBHa cyMMe yraoBbix cxopo- 
CTeü nepeaH ero h 3aaHero sBeHbHB.

ÄHaaH3 npHBeaeHHbix 3aBHCHMOCTeü noKa3biBaeT, hto b ocHOBy 
pacneTa MexaHH3Ma noiBopoTa, oöeonenH Baiom ero BnacußaHHe 
nepeaH ero h 3 a a «e ro  3BeHa ® paccMOTpeHHyio TpaeKTopHio, m o w  
öbiTb noaojKeHO H3MeHeHHe y raoB  noBopoTa, pejKHMHbix kosiJxJih- 
UHeHTOB nan yraoBH X CKopocTeü b (JiyHKUHH npoüaeHHoro nyTH 
häh y ra a  Yo- B o Bcex cayn aax  aaH Teabnocrb nepexoaH b ix npouec- 
COB H3MeHeHHH KHHeMaTHHeCKHX napaMeTpoB 33BHCHT o t  paanyca 
noBopoTa. Ba3a aBTOMOÖHaa aoajKH a ÖMTb ynTeHa npn  npoeKTH- 
pOBaHHH MeX3HH3Ma HOBOpOTa.

oh yBeaHHHBaeTca).
JXna ynpaBaeHHH aBTOMoÖHaa- 

MH HeKOTOpblX THnOB MOJKeT
ÖblTb HCnOab30BaHO H3MeHeHHe 
yraoB b ix  CKopocTeü noBopoTa 
3BeHbeB.

TpeöyeM bie 3aKOHbi H3MeHeHHH 
yraoB b ix  CKopocTeü noBopoTa 

3B6HbeB MOJKHO nOayHHTb, ÄHfJxJiepeHaHpyH BWpajKeHHH (5 ) h (6 ) 
no BpeMeHH. üpn hoctohhhoü cKopocTH ÄBHJKeHHa tii nepeaHero 
3BeHa y ra o B a a  CKopocTb noB opoTa  BToporo 3BeHa Ha B xoae b no-
BOpOT

P n c . 4. 3aBHCHM0CTb y ra o B b ix  C K op ocT eü  
n oB op o T a  3BeHbeB o t  y r a a  Yo n p n  t/j =

= 3  M/ceK, L =  15 M

npaKTH H ecK H , n p n  n o a x o a e  k  ynacTKy KpHBOaHHeÜHoro aBHJKe- 
h h h  B oaH Teab  a o a jK e H  B b iöp aT b  HyjKHbiü p a a n y c  noiBopoTa h 3a- 
a a T b  e r o  M exanH 3 M y n o B o p o T a , KOTopbiü a oa jK e H  oöecn en H T b  H3- 
MeHeHHe y r a o B  n oB op o T a  n o  paBeHCTBaM (5 ) h  (6 ),  pejKHMHbix 
K03(J)(j)Hii.HeHT0B n o B o p o T a  n o  paBeHCTBaM (9) h  (10) h ä h  yrao- 
b h x  C K opocTeü  n o  paBeHCTBaM (13) h  (14). ü p H B eaeH H H e 33bh-
CHMOCTH M o ryT  ÖblTb HCnoab30BaHbI T3KJKe ÄÄH  HpOeKTHpOBaHHH 
T p an cn op T H b ix  cp eacT B  c  aBTOMaTHnecKHM ynpa.BaeuHCM , KaK c 
nocTOHHHUM p a a H yco M  n o B o p o T a , t b k  h c pa3aHHHbiMH paany- 
caMH.

H eaocT aT K O M  n e p B o ro  c n o c o ö a  n o B o p o T a  ( H3MeHCHneM yr.iOB 
qii h  q>2)  H B aaeTca  c a o jK H a a  H ennH eÜH aa 33BHCHM0CTb s t h x  yr- 
j io b  o t  Yo- H eaocT aT K O M  a s y x  a p y r n x  c n o c o ö o ß  H B aaeT ca  Heoö- 
XOÄHMOCTb OKaHKOOÖpa3HOro yBe.lHHeHHH peJKHMHOrO k o s iJk Jih h B' 
eHTa h ä h  y raoB O Ü  CK opocTH  n o B o p o T a  Ha B x o a e  b  n o ß o p o T  h  b Ha- 
n aa e  B w x o a a .

H a n Ö o a e e  yaoÖ H biM  aaa n p aK T H n ecK oro  H cnoab30BaH H a b Me- 
xaH H 3M ax n oB op o T a  aBTOM oÖHaeü h n p m ie n o B  c  nepeaH H M H  h 3aa- 
hhm h yn p aß aaeM b iM H  K oaecaM H  H B aaeT ca  c n o c o ö  n o B o p o T a  H3Me- 
HeHneM pejK H M H bix  KoaiJi^iHUHeHTOB. B  s to m  c a y n a e  n p n  3aBHCH- 
MOCTHX K p l H /C/72  OT Yo. OTHOCHTCabHO ÖÄH3KHX K aHHeÜHblM, 

o öeo n en H B a eT ca  eu re h T a K o e  B a jK H oe npeH M ym ecTB O , K aK  He3a- 
BHCHMOCTb H3MeHaeMblX n ap aM eTpO B  OT CKOpOCTH ÄBHJKeHHa 3BT0 
M oÖHaa.

JIMTEPATyPA
1. K o a n a K O B  A .  n .  «ÄB TO M O Ö H abH aa npoM H iuaeH H O C Tb» 

1971, JVb 1.
2. 3 a k  h h H. X. n p H K a a a H a a  T e o p n a  ÄBHJKeHHa aBTonoe3- 

aa. H3ä-bo « T p a H c n o p T » ,  1967.

l l p M M e H e H M e  3 n e K T p o r n p p o f l M H a M M H e c K n x  a H a n o r H H  

k  H e c n e A O B a H M s i M  G Ö T e x a e M O C T M  a B T O M C Ö n n e M

E. B. MHXAHilOBCKHW, B. fl. BABMJIOB, O. H. HYMAKOB
ropbHOBCHHH Ce/lbCH0X03HHCTBeHHblM MHCTMTYT

Y Ä K  629.U3.001.2

^ 1  ETO/1 saeKTporHapoaHHaMHHecKHX aHaaorMH (3 r/ (A ) hb- 
aaeTca BecbMa npocTbiM h aocTaTOHHO tohhhm SKcnepHMeH- 

TaabHHM MeTOÄOM, KOTOpblH MOJKHO npHMeHHTb K HCCaeÄOBaHHIO 
aspoaHHaMHHecKHX xapaKTepHCTHK aBTOMoÖHaeü. YcTaHOBKa aaa 
MoaeanpoBaHna noTeHnnaabHbix hotokob, b KOTopwx ncnoab- 
3yeTca MaTeMarnnecKaa aHaaoraa MejKay aHtjKjiepeHHHaabHbiMH 
ypaBHeHHH mh h KpaeBMMH ycaoBHHMH noTOKa HaeaabHoü 
jkhäkocth h saeKTpimecKoro noaa b npoBoaameü cpeae, BecbMa

npocTa [1J. OHa npHMeHaeTca aaa HecaeaoBaHHH oÖTeKaeMocTi 
aBTOMoÖHaeü.

9aeKTpHnecKHÜ noTem iH aa b npO B oanm eü  cp eae  h noTeHHaaj 
ckopocth b noTOKe HaeaabHoü jkhäkocth onncbiBaiOTca oaHH^ 
h TeM JKe ÄHc|)())epeHH«aabHbiM ypaBHeHHeM J la n a a c a :

V2<p =  0, V 2 t/ =  0, 

ra e  <p —  saeKTpnnecKHÜ noTOHunaa;
U  —  rHapoaHHaMHHecKHÜ noTeHunaa.

(1)
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Kpaeßoe ycjiOBHe Ha noBepxHOCTH HenpoBOÄHmen moa^ji-h aß- 
tomo6hjih, ycTaHOBJieHHofi b oähop oah om  sjieKTpuqecKOM nojie, 
h Kpaeßoe ycJiom ie Ha noBepxHOCTH TßepA oro Tejia, yciaHOBJieH- 
Horo b noTeHunajibHOM noTOKe 3K<ha>kocth, hm ciot oAHHaKOBbifi
BHA H BblpaJKaiOTCH HyjieBbIM HOpMaJIbHbIM rpaAHeHTOM

d U  Ä _  d y
vn — — 0, E n — _ — 0,d n  on (2 )

rae vn —  HopMaabHan cocTaßaniom aH  ck o p o c th  jk h äk o c th ;
E n —  HopMajibHaa coeraBaniomaH HanpniKeHHacTH saeKTpn- 

qecK oro  nojitt.
H a  ocHOBaHHH BbipaHceHHÖ ( 1 )  h (2 )  m o ä h o  onpeaeaHTb 6e3- 

pa3MepHue K03cj)(})fmneiiTbi aaBaeHHfl c  noM om bio 9 F J X A  b BHae

(3)

rae p —  6 e3 pa3M epH H ®  ko3<J>(}>huh6ht aaBJieHHH b n oT o n e  « a e -  

ajIbHOH >KHa«OCTH;
V —  CKopocTb KHaKOCTH B npOHSBOabHOH TOM Ke Ha nO- 

BepxHOCTH MoaeJiH aBTOMOÖHaa;
Deo —  C K opocTb  jKHaKOCTH b noTO K e, Ha6eraiom eM  na m o - 

ae.nb aBTOMOÖHaa;
E  —  HanpHJKeH-HocTb sa eK T p n H e cK o ro  noan b npoH3BOJib- 

hoh TOHKe Ha H enpoBoanm eft noBcpxuocTH M oaean 
aBTOMOÖHaH, pacnoaoHieHHoft b saeKTpoaHTHHecKOfl 
ycTaHOBKe*,

E oo —  HanpsmeHHOCTb oaH opoaH oro  aaeKTpHMecKoro no.nsi 
b n p o B o a a m e ft  e p e a e .

HanpH>KeHH0CTb aaeKTpHqecKoro n o a n  b HHTepecyiomHx toh - 
Kax Ha noBepxH O CTH  iie n p o B o a H m e ft  M o a e a n  o n p e a e a a e T C ü  n o  
pasHOCTH n oT e H u n a a oB  b  a s y x  6aH3KO pacn oao>K eH H bix  toh kh x  
C nOMOHlbK) MOCTOBOTO iHaH KOMneHeaUHOHHOrO H3M epHTeabHblX 

yCTpOHCTB [2 ].
Pe3yabTaTbi, n oayqen iib ie  c  noM om bio M oaeabHoft ycTaHOBKH, 

ncnoab3yioiiieft aHaaorH io M estay  saeKxpHqecKHM h rnapoaHHaMH- 
aecKHM noTeHHHaaaMH, HMeiOT coanaaeH H e c  pe3yabTaTaMH, n o - 
ayaeHHbiMH npn OÖTeKaHHH s to h  * e  M o a e a « peaabHoft ® o3ayn i- 
hoh epeaoft ToabKO b nepeaH efl n a e m  B 3aaHefi qacTH M oaean 
pe3yabTaTbi, noayqeHHbie c  noM om bio S T f lA ,  OTannaiOTCH o t  pe- 
3yjibTaTOB, noayqeHHbix npH npoayB Ke M oaeah b aspoanHaMH- 
aecKofl Tpy6e. T a « ,  c  noM om bio 3 T f l A  b 3aanefl q a e ra  n oa y - 

qaiOTCH K03(}>(j)HHHeHTbI aaßaeHHH p, C0H3MepHMMe C K03$(}>HI1H- 
eHTaMH aaBaeHHH b a oöoB o fl qacTH. F IosTO M y onpeaeaeHHe 
K03(j)())HUHeHTOB a o ö o ß o ro  conpoTHBaeHHH no sniopaM aaBaeHHH, 
noayqeuHbiM aaeKTpoM oaeanpoBaHHeM , npHBoaHT k  »CKaioqeHHio 
cnabi conpoTHBaeHHH: cyMMa ena, B03HHKaioma)i o t  aaBaeHHH 
h npnaoaceHHaH k nepeaH eß qacTH, KOMneHCHpyexcH cnaaMH, 
npHaoJKeHHbiMH k 3aaHefi qacTH.

ripn oÖTeKaHHH aBTOMOÖHan B 0 3 ayu iH o fi c p e a o f l  MaKCHMaab- 
Hbie aaaaeH H H  B03HHKai0T ToabKO  b n e p e a H e ß  qacTH , a b 3 aaH efl 
qaera n p e o ö a a a a iO T  p a 3 p e *e H H H . B e an q H H a  pa3pe>KeHHH 3aBH- 
CHT OT CKOpOCTH 06TeKaHHH.

OTaHHHe K apTH H u  p a cn p ea ea eH H H  aaß aeH H ß  npn  OÖTeKaHHH 
B03ayx0M o t  «ap xH H b i, n o a y q a e M o ft  c n oM o m b io  3T/1A , o ö y c a o B -  
aHBaeTCH cn aaM H  bh3kocth , K O T o p u e  n a  ycTaH O B K ax  3 T JXA He 
yqHTbiBaioTCH.

npn6aH3HTb pe3yabTaTbi saeKTpnqecKoro MoaeaHpoBaHHH k pe- 
aabHoft KapxHHe oÖTeKaHHH mojkho  nocpeacxBOM caeay iom eft
MeTOaHKH.

n o a «  aspoaHHaMnqecKHx aaßaeHHß Kax b noTonax HaeaabHofl, 
TaK H BH3KOß JKHaKOCTH HBaHIOTCH TapMOHHqeCKHMH, T. e. OTBe- 
qaiOT ypaBHeHHK) J lan aaca . H o K paeßu e ycaoBHH no aaBaeHHio 
b noTOKax HaeaabHofl h ßH3Kofl »tH aK ocra  pa3anqHbie. n p n  
oÖTeKaHHH Teaa H aeaabH ofl »HaKOCTbio TpaeKTopHH aßHJKeHHH 
qaenm  »HaKOCTH pacnoaaraiOTCH no KacaTeabHHM k noßepx- 
hocth Teaa , a npn oÖTeKawHH bh3koA »cnaKOCTbro TpaeKTopHH 
CMemaioTCH 3a BHeuiHKHO aHHHio norpaHHqHoro caon. E can  Toa- 
mHHa norpaHHqHoro caon  He3HaqHTeabHa, t o  pacnpeaeaeH ne aaß- 
aeHnfl noaoÖHO pacnpeaeaeH H io npn oÖTexaHHH s t o t o  » e  Teaa 
HaeaabHofl HCHaKocTbio. 3«cnepHMeHTaMH ycTaHOBaeHo, h to  pac- 
npeaeaeHne aaBaeHHfl npn oÖTeKaHHH aBTOMoönaH B03ayxoM h 
pacnpeaeaeHne aaB aenn fl, n oayqaeM oe saeKTpoMoaeanpoBaHHeM, 
coanaaaiOT b nepeaHeß q a e ra  aBTOMOÖHaa, nocKoabKy 3aecb 
ToamHHa norpaHHqHoro caon  He3HaqHTeabHa. B 3aaHefi qaern  
aBT0Mo6nan Toam/HHa norpaHHqHoro caon , ocoöeHHo n ocae  MecT 
OTpbiBa BHxpefl, 3HaqH*reabHO 6oabUie.

Meatay 6e3pa3MepHUMH K03(})4)HnHeHTaMH aaßaeHHß b noTo- 
Kax BH3K0fl H H a ea a b H o fl »naK O C Tefl n pn  oÖTeKaHH« Tea oaHHa- 
koboh 4)0pM U  HeT M aT eM axH qecK o fl an aao rH H . B oöm eM  BHae

B3aHMOCBH3b Meaiay K03(j)(j)Hu,HeHTaMH aaBaeHHfl M O*ho npea-
CTaoHTb Tan:

p = p l  +  c , (4)

rae p  —  6e3pa3MepHHft «03(j)(|)HUHeHT aaBaeHHfl b noTOKe BH3-
KOft »HaKOCTH;

X  —  <J>yHKHHH KOSijnJiHUHeHTOB npeo6pa30BaHHH; 
c —  nocTOHHHaa BeaHqHHa. 

f la h  nepeaHefl qaexn  Tea, ra e  ToamHHa norpaHHqHoro ca oa  
HBaneTCH He3HaqHTeabHoft, paaeHCTBO (4 )  m o»iio  cqHTaTb npH- 
6aH*eHHO aHHeflHbiM ( A = l ,  c = 0 ) .  Z lan  Bcefl noBepxHOCTH Teaa 
aHHefiHan 3aBHCHMocTb He coöaioaaeTCH, a cpyHKUHH K03(})(J)HnHeH-

TOB X TaK 5Ke, Ka« M K03(}Kj>HUHeHTOB p  H p, 33BHCHT
o t KOopanHaT x , y , z  ToqeK Teaa.

n p a ß a a  h aeßan qacTH paBeHCTBa (4 )  aoajKHhi 6biTb rapMO- 
HHqeCKHMH (JjyHKUHHMH. FIOSTOMy (jjyHKUHH X (x , y , z ) ,  npHHH- 
MaeMan no ycaoBHio orpaHHqeHHofl Ha öecKOHeqnocTH, M O *eT  
ßbiTb npeacTaßaeH a b  caeay iom eM  BHae:

x ( x ,  y ,  z ) =  2  A „  c o s  ( a„  x )  ch  ( y \  ch  ( -

o \ V  2 J  \ V  2
(5)

— x  — y — z

*  =  T ’ y =  T ’ 2  =  T ' 6e3pa3MepHbie Koop-

anH aTb i T o q eK  no- 
BepxHOCTH Teaa
aaHHoft L;

An ,  <ln —  KOHCTaHTbl, 3aBMCH- 
n iH e o t  K paeB b ix  y c -  
aOBHft.

CqHTaeTCH, h to  b ToqKe pa3BeTBaeHHH noTOKa b nepeaH efl 
q a e ra  Teaa 6e3pa3MepHwe K03tj)(})HHHeHTbi aaBaeHHfl npn oÖTeKa- 
hhh Teaa KaK HaeaabHofl, TaK h bh3koü »HÄKOCTbio paBHbi 
eaHHHne, b t o  BpeMH « a «  b toh k c  ex oa a  CTpyfl b 3aaHefl qacTH 
Teaa npn OÖTeKaHHH HaeaabHofl HcnaKocTbio Koa^cjnmHeHT aaB 
aeHHH paßeH eanHHue, a npn OÖTeKaHHH bh3koü »H a K ocT b io  
6aH30K k  Hyaio. O npeaeanM  A n h a „ .  YpaBHeHHe (5 ) npn 3tom  
npnMeT caeayiom H ft BHa:

X(3 :, y ,  z) =  cos x   ̂ch f   vA  ch f  ^  - ir V
' 2 > \ 2 V 2  )  \2V~2 )

(6 )

B  Ta6a. 1 npHBeaeHbi pe3yabTaTU  saeK TpnqecK oro M oaeanpoBa- 
hihh a an  onpeaeaeHHH K03c})({)HUHeHT0B aaBaeHHfl b aaeKTpoaHTH- 
qecKoft BaHHe aaH  oÖTOKaeMoro aBTOMOÖHan KpbiaoBHaHoft (})op- 
Mbi c  yqeTOM BaHHHHH aoporH . Kos(j)(})HnHeHTu aaBaeHHfl, n oa y - 
qeHHwe a.neKTpnqecKHM MoaeanpoBaHHeM noTOKa HaeaabHofl

T a O j t H i t a  1

HoMe- 
pa t o - 

qen
X y z parnA Pmeop pnp

1 0 0 0 0,999 0,999 0,985
2 0,022 0 0,054 0,495 0,495 0,511
3 0,069 0 0,093 -0 ,1 30 —0,130 —0,121
4 0,135 0 0,123 -0,431 -0 ,4 3 4 -0 ,4 6 0
5 0,226 0 0,147 -0 ,7 63 —0,725 -0 ,6 5 0
6 0,353 0 0,157 -0 ,7 20 —0,622 -0 ,5 22
7 0,500 0 0,126 -0 ,4 20 —0,300 -0 ,2 6 3
8 0,657 0 0,093 -0 ,2 5 0 -0 ,1 29 —0,128
9 0,785 0 0,059 -0 ,2 2 0 -0 ,0 7 3 -0 ,0 7 3

10 0,858 0 0,037 -0 ,181 -0 ,0 4 0 -0 ,0 8 4
11 0,953, 0 0,005 -0 ,1 81 -0 ,0 13 -0 ,0985
12 1 . 0 0 -0 ,0 34 — 1,0 0,0 -0 ,0949
13 0,02 0 -0 ,0 34 0,023 0,023 0,0219

»HaKOCTH b aaeKTpoaHTHqeoKoft BaHHe, 6waH npeo6pa30BaHbi 
c noMombK) HeaHHeflHoro 0T0Öpa>KeHiHH (4 )  h cpaBHeHbi c pe- 
3yabTaTaMH npoaysKH  s t o A » e  M oaea h b aapoaHHaMHqecKoft 
Tpy6e.

3nK>pH aaBaeHHfl aan  aBTOMOÖHan KpuaoBHaHoft (j)opMH, 
onpeaeaeHHoft npoayBKoft b aspoaHHaMHqecKoft Tpyße (u itp h x o - 
Bbie aHHHH) «  c noM om bio HeaHHeflHoro OTOÖpa)KeHHH pe3yabTa- 
t o b  saeKTpHqecKoro MoaeanpoBaHHH (cnaouiHbie aHHHH), npHBe- 
aeHH Ha pncyHKe. hoao>KHTeabHbie 3HaqeHHH aaBaeHHfl orKaaab i- 
Baancb BHyTpb KOHTypa aBTOMoönaH, a OTpHuaTeabHiie —  
H a p y * y .
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T  a 6 a H h a 2

<^OpMa MOA671H
c X 5

B %
3 T Ä A npoayBKa

0,234 0,251 6,7

0,311 0,355 — 12

0,302 0,294 2.7

0,337 0,324 4.0

0,310 0,297 4,4

0,316 0,312 1.3

0,402 0,440 -  8.7

0,327 0,308 6,2

(})Hu,HeHTbi ä o ö o b o to  conpoTHBJieHMH c x no sn iopaM  ÄaBJieHHH 
ä jih  BocbMH MOÄe.ieft nerKOBbix aBTOMOÖHJieft. ö o p M a  MOÄeJieft 
n BeÄHHHHbi K03(jx})HUHeHT0B ä o ö o b o to  conpoTHBÄeHHH, noÄyneH- 
Hue c noM om bio 3 r f l A  n BecoBofi npoÄyoKH b  aapoÄHHaMHnec- 
koh Tpyöe, a TaKJKe norpeniHOCTb 3ÄeKTpoM0Ä6JiHpoßaHHH 8 
npnBeÄeHbi b  t3Öä. 2.

C HCn0JIb30B3HHeM SÄeKTpOÄHTHHeCKOÖ yCTaHOBKH h pacneT-
h h x  (JiopMyÄ (3 )  h (4 )  ö h ä h  onpeÄeÄeHU  6e3pa3MepHue K03(j>-

OnpeaeneHiie 6e3pa3MepHbix K03(})<})HnHeHT0B conpoTHBÄeHHH 
no sniopaM ÄaBJieHiin, noÄynaeMHM c noMonjbio MeTOÄa 3 r f lA ,  
öoÄee ÄJiHTeÄbHO bo  BpeMeHH no cpaBHeHHio c BecoBUMH npo- 
ÄyB-KaMH b aspoÄHHaMHHecKoft Tpyöe. H o  b cbh3h c TeM, hto 
He TpeöyeTCH ÄoporocTonmero oöopyÄOBaHHH h öo.ibuiHX MaTe- 
p naÄ bH b ix  3 a T p a T  H a n p o ß eÄ eH H e  H ccaeÄ OBaHH H, m c t o ä  3 r f l A  
c ycnexoM M oxeT npHMeHHTbCH Kax caMOCTOHTeÄbHbift Meron 
aapoÄHHaM HHecKHx HCCJieÄOBaHHH. 
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K B o n p o c y  06 o i 4 e H K e  c b o h c t b  m  o  n e p c n e K T M B H O C T M  

K O n O A O H H b l X  6 a p a 6 a H H b l X  T O p M C 3 H b l X  M 6 X C I H H 3 M O B

K a H fl. T e xH . H ayK  E. E. TEHEOM, ▲. M. ryTTA
JlbBOBCHHH n O nH TeX H H H eC K M H  H H C T H T y T

y flK  629.113.59

B A B T O M O B H J 1 E C T P O E H H H  npHMeHHeTCH HecKOJibKO pa3-
HOBHÄHOCTefi ÖapaÖaHHblX, KOÄOÄOHHblX T0pM03HHX MeX3HH3- 

mob (pHc. 1 h 2 ). HccjieÄOBaHHio hx paöoHHx nponeocoB nocBH- 
meHo mhoto paöoT, ho oömenpHHHToft mctoähkh anaÄH3a hx 
cbohctb h OnpeÄeÄeHHH BbixoÄHbix noKa3aTeÄeft HeT, hto ycioJK- 
HHeT 3aÄany Bbiöopa rana h napaMeTpoß todmoshux MexaHH3- 
MOB H3 yCÄOBHH OÖeCneHeHHH Ä0CT3T0HH0H 3(pf|)CKTH BHOCTH H He- 
oöxoähmoh CTaÖHÄbHOCTH. H3BecTHO, hto HaHÖOÄee Ba>KHbiMH na- 
paMeTpaMH napu TpeHHH h TopM03Horo MexaHH3Ma b ucäom hb- 
ÄHlOTCH K03(J)(|5HHHeHTbI 3(})<})CKTHBH0CTH, KOTOpbie MOTyT ÖblTb
onpeÄeÄeHbi no (JiopMyÄaM

K 9 .K —  

ra e  M z k  h A4x -

M ,
k b (1 )

p i , 2 r o '  ( P i  +  P i ) r 6

-  COOTBeTCTBeHHO TOpM03Hble MOMeHTbl, C03Äa- 

BaeMbie napoft TpeHHH h t o p m o 3h h m  M exa- 
HH3M0M*,

P i  h P 2 —  npuBOÄHbie c h ä m ;
K s .K  H TCa —  COOTBeTCTBeHHO KOSljxjHILlHeHTbl 3(j)(j)eKTHB- 

HOCTH n a p u  TpeHHH H T0pM 03H 0T0 M exa- 
HH3Ma.

npeÄHOÄO>KHM, h to  H e H a rp y x e H H o e  K O Äeco h 3 x o ä h tc h  
b  coc to h h h h  noKOH. H o p M a Ä b H u e  c h ä h , BoaH H Kaiom H e b  c a y n a e  
n pH Ä O *eH H H  npHBOÄHblX CHÄ K KOÄOÄK3M TOpM03HOTO MeX3HH3Ma, 
c x eM a  K O T o p o ro  n oK a3aH a  Ha pn c . 1, a, m ojkho onpeÄeaH Tb H3 

h P ,
BbipajKeHHH

N p i t2 —
1,2

C
TopM03Hble MOMeHTbl H K03(J)(})HU.HeHTbl 3(j)<}>eKTHBHOCTH, COOT- 

BeTCTByiomHe 3thm  3HaneHHHM HopMaÄbHux chä, paBHbi

[ i h r / j P l 2 1, p A
M.t P1,2 ■ C 'U ,1.2

K g P l f i  —
C U ,1.2

(2 )

Phc. 1. PacneTHbie cxeMH k o ä o ä o h h m x  t o p m o 3h u x  MexaHH3M0B:
a — 6e3 caMoycHjieHHH; 6 — c MaJibiM caMoycHaeHHeia; e —  co cpeaHHM 
caMoycHJieHHeM b oähom HanpaBJieHHH; a — co cpemiHM caMoycHaeHHeM 

b  o6ohx HanpaB.ieiiHHX

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



JA 6, 1972 r. ÄBTOMoßHJtbHasi npOMblUIJieHHOCTb 17

Ö
X f f Pl/  \  *

l n l  r~ iO s

l V ^
Ti \ \  V

I I h T

I I  "
Nr ^  

\  /  / /  
y

<

7 *

Phc. 2. PacueTHbie cxeM H  KOJioaoiHhix TopM 03H bix  MexaHH3MOB c öo jim h h m  caMoycHJieHHeM b o a iio M  HanpaiBJieHHH ( a )
h c  öo jibu iH M  caM oycH aeH H eM  b o ö o h x  HanpaBJieHHHx (6 , g )

rae p, — KosijxJiHUHeHT TpeHHH napu HaKaaaKH —  6apa6aH; 

ßl,2

(cos -
U  = _________ ^

1,2 2 cos oi 2 \  sin ß, ,
COS 2 o j 2  J • (3)

B BbipaiKeHHH (3) Ot,2 —  yrjib i HecHMMeTpmHOCTH HaK.iaaoK Hero.
OTHOCHTeJIbHO OCH XX  [ 1 ] .
EcJIH ßi = lß 2 H Ol = < J 2. TO U\ =  U2.
Toraa

P  h r 6 (/>! +  P 2)  p  h

M' " = — m — “ K̂ - c u : (20

K cjc —
M .

M .
K c

M .

i P k M .
(4)

T P

r a e  K c.k  h  K c —  KOStjxjmuHeHTbi caM oycHJieHHH n a p u  TpeHHH h

TOpMOSHOTO MexaHH3Ma.

H aaH H H e h  BeaHHHHa caM oycn jieH H H , a Ta iO K e 3aBHCHMOCTb Kc 
o t  H anpaBaeH H H  aBH>KeH«H h b jih k jtc h  npHHUHnnajibHbiM H o c o ö e H - 
h o c t h m h  p a ö o n e r o  n p o u e c c a  T op M 0 3 H oro  M exaH H 3M a, H en o c p ea cT - 
BeHuo onpeaeaHKDuiHM H sijx jieKTH BH ocTb h  cTaÖ H abH ocTb  n o c u e a -

<l>opMyabi (2) h  (2 ') o n p e a e a n iO T  T op M osH b ie  MOMeHTbi h  k o s i} )-
(jlHUHeHTbl 3(J)(J)eKTHBH0CTH npH OTCyTCTBHH HBaeHHH CaMOnpHJKa- 
THH H CaMOOTHCaTHH KOJIOAOK. Ha30BeM 3TH MOMeHTbi H K03(j)(})H- 
UHeHTU 3(})<j)eKTMBHOCTH CTaTHHeCKHMH. OTHOUieHHH aCHCTBHTeUb- 
HblX T0pM03HblX MOMeHTOB K CTaTH ieCKHM , OIipeaeHHIOIUHe BJIHH- 
HHe yK33aHHb!X HBaeHHH, Ö yaeM  CHHTaTb K03(ß{JlHUHeHTaMH CaMO-
ycHaeHHH. T o r a a

Ha ocHOBaHHH (ßyHaaMeHTaabHHx paöoT  E. A. HyaaxoBa [2] 
h H. A. EyxapHHa [3 ], a TaiOKe p a ß o ra  [1] oöiune «jjopM yuu, 

no3BOUHioiuHe onpeaeaHTb 3HaueHHH A ft  , Ka,  K c , m o j k h o  3ann-

caTb b  c a e a y io u je M  BHae:

M .
P  h-npi fß  P l

A-,

P  hrtpl

K •  =  , n  A ’e t (m  +  1)

=  J W _

0 m U i + U i  ’

(£>)

T a 6 ji h  u a 1

Tnn TopM 03H oro MexanH3Ma
PH cy-

HOK

Mhcjio CTeneHefl
c b o ö o ä u  KOJioaoK

ycaoBHn npHMOHHeMOCTH ^ op M y ji
caM o-

npHJKHM-
HOft

caMO-
OT7KHM-

HOft

Be3 caMoycH^eHHA 1, a 1 1 h n p i  =  h nP 2 =  h ' K \ =  1 =  » !  K cd  =  V , e l =  e ^  C '

C MajibiM caMoycHjieHHeM I f 6

1

2

1

2

K cd  =  ’ * h n p i =  h nP 2 s = h ’ e i =  e* =  C " ,  m  =  l  

K \  =  p2 : K cd  =  1; An p i =  h „ p2 =  h ;  e, =  e ,  =  C " ,  m  =  \

Co cpeaHHM caMoycHJieHHeM b 
oühom HanpaBJieuHH -

1, &

I 1 K l =  K l l  =  V’ K c d =  1; h n p i = h n P 2  =  h ' e ‘ =  C ' : e i  =  a ’ ; m  =  l

2 2

K l  =  =  K 9 l  : K cd  =  1; h , m  =  h np2 = h ' e ' =  c ' : e ^ a ’ ; m  =  lCo cpeAHHM caMoycHJieHHeM o 
oöohx HanpaBJieHHax 1, ^ 2 2

C ÖOJlbLUHM CBMOyCHJieHHeM B 
oahom HanpaBJieuHH 2, a 2 l : * "  =  1: h npx  =  h n P 2 =  h ' e ' =  C ' : es =  f l ' : m  =  1

C ÖOJlbUIHM CaMOyCHJIÖHHeM B
oöohx HanpaBJieHHax

f l  p  h m  e  m a  h  h  e. n p m

2, 6  

2 , s

ja t o  m  = II

Jo
IO 

IO
> >

2

2

=  h — h { .

K \ =  K \ l = K v l - h npx  =  ^  V 2 =  ‘ j>  +  - F ^ i )  1 =  C ' : « “ « «  =  » 

^  _  _  K Vl  : V l  _  ft:  h nP 2 ~  h ' ^  C  '

3 3&k . 1280
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K3; K c

e f

et
.. Jfim ax  
2 Rima.x

9

K f * 1

J

i 6

V

i

f

i j
\

X

\ \  v

ß z  .  

ß i  ”
y 2

V  /

r n

V v  l

k

6 ,  =  6 t + 1 0 °
1 - 6 ,=  

2 - 6 r  =

0 2 = 0 °

6 2 - +2 0 °

r « e  ' A j = ,

K>f*1
K sjK c

O h

Kv *1

S / A  l

2 '
1' 

«. A

h 
>o 

»
K 

w.*. 
CT 

I

2 , 
1 V ,

/  L f  /

3

l'-6 , = 0°;6z =+5‘  

2-61-+20°i Ö2a-10o

I

1 -6 , = 6t =4 0 °

2 -6 1 = 6z = 0 ‘  
3 -6 ,= 6 t =-10°

-O fiS  -0, 35 -0,25

1
o,25 0,35 ju

-0} *5  -0,32 -0,25 0,25 0,35 ju.

Bz ’ qz max 6)
B i  . q r m a x  

e i }  I z m a x » )

P hc. 3. XapaKTepncraKH KOJioßOHHbix ßapaöaHHbix TopM03Hbix Mexa-
HH3MOB:

a — TOpM03HOß MexaHH3M c ÖOJIblHHM CaMOyCHJieHHeM; 6  — TOPM03H0Ö MeXaHH3M 
co cpeAHHM caMoycmieHHeM; e — T0pM03H0ft MexaHH3M c Ma;n>iM caMoycmieHHeM; 
2 — TOpM03HOÖ M6X3HH3U 6e3 CaMOyCHJieHHH; / — K 9 npH ßl *** ß2 110°; I I  — Kc

npii ß i *= ß2 110°; I I I  — häh
e% e\

. . .  01 max 02 maxI V  — .------------ häh ------------
02 max 01 max

3aMeHHH b (J>opMyjie (6 )  a x Ha a, m ojkho onpe&eJiHTb K cd 
ä jih  TopM03Horo M6xaHH3Ma, npeÄCTaßjieHHoro Ha pHC. 2,6. 
K03(J)(})HUHeHT

^ f 1' 2 =  1 ±  tg<P it2 t g ® l,2  X  

ßl 2
t* —  ±  sin 2<i1>2 —  (X cos 2 olf2 

1 + --------------   |. (7)

sin l ' 2 -  +  cos 2<j1>2 ±  (X sin 2al>2 
“ 1.2

K \ U x ~ F  ( - ^  ~ * 4 cos sin 0l)

' +

K cd
l np2

-m
rtnpi

3Äecb h ÄaJiee hhäckc « 1 »  h BepxHHÖ 3h sk  o th o c h tc h  k  ca- 
MOnpHJKHMHHM KOJIOAKaM, a HHJXeKC «2 »  H HHJKHHH 3H3K — 
K CaMOOTKHMHblM.

BajKHbIMH OCOÖeHHOCTHMH TOpM03HUX MeX3HH3MOB, BJMSIlOmH- 
mh Ha CTaÖHJibHocTb BbixoÄHux noKa3aTeAeö, hbjishotch OTHO- 
uieHHH MaKCHMajibHHX ÄaBJieHHH b KOHTaKTax k o jio a o k  c  öapa- 
6aHOM h OTHomeHHe yAeJibHbix sHeproH arpyjKeH H oereft kojioaok. 
O op M y jiu , nosBOJiHiomHe onpeAeJiHTb s th  oTHouieHHH, mojkho 
3anncaTb b cJicayromeM bhac:

yCJIOBHH TipHMCHHeMOCTH 3THX (flOpMyjI npHBeACHbl B TaÖJI. 1.

s 3
HeOÖXOAHMO OTMeTHTb, HTO Kcd —  “TT —  K03(J)(J)HU.HeHT

q  1 'max ’

cepBOAeficTBHH b c jiyq ae , Koraa k o jioäk h  CBH3aHu mapHHpHo, 
H K y i  2 —  K03<jxJ)HiiHeHT, yqHTbiBaiomHft BJiHHHHe HecoBnaAe- 

HHH OCH MaKCHMajIbHOro A3BA6HHH C OCblO X X  [4 ].  EcJlli TOp- 
M03H0Ö M6X3HH3M BbHlOJIHeH no pHC. 2, 6, TO npH BpalllCHHH 
öapaöaH a  npoTHB qacoBoft CTpeJiKH

q  2 .

_£i_

e 2 ’

ß2
Kai P i  sin —  cos o2

_

K e iP i  sin —  cos

K s i P i F 2 

K a z P z F  i

(8)

Kcd =

C  [/CTl U l  +  |X ( - ^  + / c yl cos sin ]

K y i  U i (  r e ■ K y i  COS —  s in  o
'*)

(6)J

TAe F\ H F 2 —  njIOmaAH (jjpHKUHOHHblX HHKAaAOK.
üpHBeÄeHHbie 33b «ch m octh  h o3 b oa h k )t nocTpoHTb xapaK ie- 

pHCTHKH KOAOAOHHblX ÖapaÖaHHUX TOpM03HUX MeXaHH3M0B 
(pnc. 3) h AaTb KaHCCTBeimyw ou enK y H anöojiee rnnpoKO npnMe-
HHI01H.HMCH KOIICTpyKTHBHblM pa3HOBHÄHOCTHM (T3ÖA. 2 ). Oa HSKO 
3Ta ouenKa cnp a bca  a  h b a TOJibKO b c jiynae, ec ah  yciiOBHH npoTe- 
KaHHH paöoHero npouecca mbao OTAHHaioTCH o t  HOMHHaAbHux.
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BejiHqHHa h ciaÖHAbHOCTb 
TOpM03HOrO MOMeHTa

HoMHHajibHbie SHaneHHa 
npHBO^HblX CHA

TeOMeTpHMecKHe pa3Mepw h 
HOMHHaAbHblfl K03(J)(pHUHeHT 

SCpIpeKTHBHOCTH

BosMymeHHfl

KoAeßaHH« K03$(})HUHeHTa TpeHHH b npeAeAax Aonycna

HeOÖ^paTHMbie HSMeHCHHfl K03$(})HUHeHTa TpeHHH BCJieÄCTBHe H3MeHeHHH 
CTpyKTypbl H CBOÖCTB IIOBepXHOCTHHX CAOeB (ppHK^HOHHUX H3KA8AOK

H3MeHeHHe bcahmhhm h noAOHteHHH 3ohm kohtektb BCJieacTBHe CMemeHHH 
UeHTpa KpHBH3Hbl KOAOAKH OTHOCHTSAbHO UeHTpa KpHBH3HbI T0pM03H0r0 

ßapaßaHa

H3MSHeHHe C00TH01II2HHH M2HCAy npHBOAHbIMH CHA3MH BCA2ACTBH6 H3H0ca 
onop  BaAa KyAaqna h AecpopMauHH chctöm  TOpM 03;ioro MexaHH3Ma

HsMeneHHe BeAHqHHbi h  noAOHfeHHg 30h m  KOHTaKTa BCAeACTBHe c h a o b u x  
h  TeM nepaiypH bix AecpopMaunft

H3MeaeHHe MexanHqecKoro k . n. a. TOpMoanoro MexaHH3Ma

ycHAHe na uiTOKe cHAGBoro ycTpoficTBa (3aAaK)iuee,B03AeflcTBHe)

HoMHHaAbHoe KHHeMaTHqecKoe nepeAaioqHoe »ih cao  MexaHHSMa npHBOAa
KOAOAOK

— MexaHHqecKHe noTepn b KHHeMaTHqecKHX napax b HöMHHaAbHblx ycAOBrtnx

HoMHHaAbHoe pacnpeAeAeHHe cyMMbi npHBOAHbix cha Me>KAy KOAOAKäMH

H0MHH3AbHblft K03$$HUHeHT CepBOAeftCTBHH

PaAHyc öapaöaHa h  napaMeTpHqecKHe KpHTepHH /
V T6 r6 T6 1

Tan  T0pM03Horo MexaHHsMa (HaAHqne h BeAHMHHa caMöycHAeHHH)

■.i yrAM OXBaTa H HeCHMMeTpHHHOCTH HaKABAOK

Mhcao  CTeneHeft c b o ö o a u  k o a o a o k

HoMHHSAbHblft K03(p<pHUHeHT TpeHHH

OöpaTHMbie H3MeneHHfl K03<p(pHUHeHTa TpeHHH npH H3MeneHHH TeMnepaTyp 
noBepxHOcTeft TpeHHH

. H3MeHeHHe KHneMaTHHecKoro nepeaaTOHHOro HHcna MexaHH3Ma npHBOAa koaoaok

MyBCTBHTeAbHOCTb K B03My* 
1U6HHHM

SHeproeMKOcTb T0pM03H0r0 MexaHH3Mä

CTeneHb paBHOHarpy^eHHOCTH koaoaok

XCecTKOcTH AeTaAeft h  coomouieHHe MejKAy hhm h

A jih  TopM03Horo M exa«H3M a aBTo.MoÖHJibHoro KOJieca xapaK- hoh  MOMeHT, cooxBeTcTByiomHH naHHOMy 3a,o,aK>meMy B03AeftcT-
TepeH pe3K0 nepeMeHHbift pexcHM paöoTbi Kax c  toh xh  3peHHH pea- bhio.
jiH3yeM oro TopM 03Horo MOMeHTa, Tax h c toh xh  3peHHH 3HaqeHHH Meatay TeM Bbicoxan CTaÖHJibHOCTb TopM03Horo MOMeHTa —  
06'beMHbix h noBepxHOCTHbix TeM nepaTyp. BcjieÄCTBne s t o t o  b oä h o  H3 rJiaBHbix yejioBH ii peajiH3aunn npeHMymecTB p ery jin po-
aoBOJibHo uw poxH X n p eu ejiax  H3MeHHi0TCH ÄeöcTBHTejibHbie 3Ha- Bannn TopM03Hbix chji h , cjieÄOBaTejibHO, onTHMH3au.HH npouec-
BeHHH p,, ß, 0  h Ä p y rn x  napaM eTpoB, b jihhkhiihx na TopM03- ca TopMOJxeHHH.
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T i O a h u » 2

pH cy-
HOK T OpM03HOfl MexaBH3M CBoftcTDa b uoMHHaabHUX ycAOBHHX npoTexaHHi paöoqero npouecca

1, a Ee3 caMoycHjieiiHfl 1. OTCyTCTBHe caMOycHJieHHH H AHHeÜHOCTb (JlyHKUHH K 9= K 3 (p.)

2. PaBCHCTBO T0pM03HbIX MOMeHTOB, C03AaBaeMbIX napSMH TpeHHH, yAeAbHbix 
SHeproHarpyaieHHOCTefl k o a o a o k  h msKBMMa.’ibHUx AaBAeHHft b KoiiTSKTe

3. HeoCxoAHMOcTb HaHÖOAbineft cyMMbi npHBOAHux cha H HarpyjKCHiie onop- 
HOnpHBOAHOft CHCTeMbl CHAOH A P  =  P j — P ,

1,  6 MaablM COMOyCH.lCHH(M 1. HaAHHHe HeöOAbinoro cSMOycHAeHH» (npH p= 0 ,35 , ß ,=p2=110° h o1= o 1=0* 
iK c =  1,34)

2. EoAbiuaa pa3HHua Me>KAy topm osh u m h  momchtbmh, c03AaBaeMUMH napaiiH 
TpeHHH

3. EoAbiuaa pa3HHua M e * a y  yAeabHbiMH 3Hepr0Harpy*eHH0CTaM H k o a oa ok  h

H3H0caMH HaKAaAOK (npH  =  0,725 h p =  0,35 =  2,15) 
ßi « t

1.  8 C o  cpeAHHM caM oycHAe- 1.  rlaAHHHe 3iia>iHTeALHoro caMoycHAeHHB, ObicTpo p a cT ym ero  n o  Mepe yBe- 
AHMeHHB p (npH  p =  0,35, p, =  ßj =  110" H ®, =  os =  0° K c  =  2)

2. OAHHaKOBaa yaeAbnan aneproHarpyiKeHHOcTb k o a o a o k

HHeM

n p H u e i a u H c .  H hcjio cTeneHefl c b o ö o a u  k o a o a o k  paDHO eAHimue.

Ä.AH OÖteKTHBHOft CpaBHHTeJI^- 
HOH OlteHKH T0pM03HbIX MeXaHH3- 
MOB no CTaÖHJIbHOCTH HeOÖXOÄH- 
MO ÄOCTaTOHHO HOAHO OUeHHTb 
4>aKTOpbI, BAHHIOIUHe Ha 3TH Ka- 
HecTBa. He O T pn u aa  ä o c to h h c tb o  
H3MepHTeJieft, npeAAOJKeHHUx b 
p a ö o T a x  [5  h 6 ] ,  c a e a y e T  oTM e- 
THTb, HTO OlieHKy CTaÖHAbHOCTH 
T0pM03H0r0 MexaHH3M3 TOJlbKO 
no HyBCTBHTeJIbHOCTH K H3MeHe- 
HHK) K03(j)(j)HUHeHTa TpeHHH HeAb- 
3H CHHTaTb nOJIHOH.

Bce (J>aKTOpbI, BAHHIOIUHe Ha 
T0PM03H0Ü MOMeHT, COOTBeTCT- 
ByioniHH aaHHOM y 3 aaa io iu eM y  
BO3ÄeHCTBHI0, MOJKHO pa36HTb
Ha CJieayiouiHe n e r a p e  rp yn n u  
(cm . c x e M y ):

1) 4>aKT0Pw > onpeaejin rom ne
HOMHHajIbHUe 3HaneHHH npHBOÄ- 
h u x  ch ji;

2 ) reoMeTpHHecKHe pa3M epu h (JiaKTopu, onpeaeaH ioiUHe ho- 
MHHaabHbJH K03(j)(j)HU,MeHT 3(J)<J)eKTHBH0CTH;

3 ) B03MymeHHH, k  k o t o p u m  othochtch  cjiynaHHue h aeTepMH- 
HHpoBaHHbie H3MeHeHHH K034)<t>HUHeHTa TpeHHH, oejiHHHHbi h no- 
no*eH H H  30Hbi KOHTaicra h a p y rn x  napaM eTpoB;

4 ) 4>aKTopu, onpeae.iH ioiHHe HyBCTBHTeabHocrb TopM03Horo Me- 
XaHH3Ma K B03MymeHHHM.

O äH H M  H3 OCHOBHHX TpeÖOBaHHH, npeAT.»BJIHeMHX K T0pM03- 
HblM napaM  TpeHHH, HBJlHeTCH ÄOCTaTOHHOCTb BeJiHHHHbi H CTa- 
ÖHJIbHOCTb K034>([)HU,HeHTa TpeHHH. HeCMOTpH Ha OHCBHÄHOCTb 
3Toro noJio>KeHHH, c k o jibKO-h h 6 y  Ab CTporoö perJiaMeHTanHH n o- 
Ka3 aTeAeü KanecTBa (J iphkuhohhux HaKAaaoK HeT. H. B. K p a-
reAbCKHH [7 ]  CHHTaeT, HTO K03(j)<j)HUHeHT TpeHHH 4>pHKUHOHHOH 
napbl AOAHCeH ÖUTb CTaÖHJIbHbIM H paBHHTbCH 0,2— 0,5. n o  MHe- 
HHio M . n .  AaeKcaH ApoBa [8 ] ,  K03<J)(j)HU>HeHT TpeHHH n a p u  ny- 
ryH —  acöoKaynyKOBaH komho3hiihh x o a o ä h o to  hah ropHnero 
(jlOpMHpOBaHHH AOAHCeH COCT3BAHTb 0,3— 0,45. TeXHHHeCKHMH 
yCAOBHHMH aBT03aBOA0B CCCP [9] peTAaMeHTHpyeTCH TOAbKO 
HHJKHHH npeaeA  K03<})<])HUHeHTa TpeHHH.

TpeÖOlBaHHH K (JjpHKUHOHHUM CBOHCTBaM TOpM03HHX nap, KOT- 
a a  noKa3aTeaeM  s r a x  c b o h c tb  h b a h c tc h  K03(j><j)HUHeHT TpeHHH, 
CAeayiom He:

n o  T y  M o cko bcko to  aBT03aBOaa h m . AHxaqeßa . . . .  He MeHee 0,42
no  Ty ABT03aBOAH HM. AeHHHCKOrO KOMCOMOAB . . . .  . 0,45
n o  Ty ropbKOBCKoro aBToaaBoaa.........................................  0,36
flo  T y  M h h cko to  8BT03aBOAa ...................................................  0,35
n o  T y  KpeMeHHyrcKoro aBTOSSBOAS.....................................  0,36

K03(J)(J)HAHeHT TpeHHH T0pM03H0Ü n apb l 3H3HHTeAbHO OTKAO- 
HHeTCH OT HOMHHaAbHOTO 3H3HeHHH B OÖe CTOpOHbl. 3 tH  OTKAO
HeHHH OÖyCAOBAeHbl ACHCTBHeM ÖOAbUIOrO HHCA3 TeXHOAOrHHeCKMX 
H SKCHAyaTaUHOHHUX (jlaKTOpOB. O äH H  H3 3THX B03AeÖCTBHH
m oh{ho paccMaTpHBaTb Kax ÄOTepMHHHpoBaHHbie, a A pyrH e —  
KaK HeKOHTpoAHpyeMwe h, caeAOBaTeAbHo, oöycAOBAHBaioiHHe 
CAynaftHoe pacceHBaHHe. B c o o tb 6tc tb h h  c  sthm  mojkho o u a e -  
AHTb ABe rpynnbl OTKAOHeHHH K03(j)(})HUHeHTa TpeHHH —  TeXHO- 
AorH iecK H e h 3KcnAyaTauHOHHbie. CtaTHCTHKa noKa3UBaeT, h to  
TexHOAorHHecKHe OTKAOHeHHH noK33aTeAeö KanecTBa MaTepnaAOB 
o 6uhho HMeiOT HopMaAbHuft 3aKOH ipacnpeaeAeHHH [10  H 11], 

Sxcn.iyaTauHOHHbie o tkaoh ch h h  hbah io tch  CAeacTBHeM nepe- 
MeHHOCTH TeM nepaTypu  KOHTaKTa, aaBAeHHH b  KOHTaKTe, cko- 
pOCTH CKOAbHCeHHH, BA3JKH0CTH B03AyXa H ÄPyrHX (JlaKTOpOB, 
onpeaeAHiomHX ycÄOBHH B3aHM0aeöcTBHH aeTaAeft n a p u  TpeHHH. 
HccAeaoBaHHH, npoBeaeHHue Ha Ka<J>eape «A b to m o ö h a h »  JlbBoa- 
CKOTO nOAHTeXHHHCCKOrO HHCTHTyTa nOKa3aAH, HTO B ochobhom  
3TH (JiaKTOpU HBAHIOTCH CAyHaÖHUMH BCAHHHHaMH, paCnpeAeAeH- 
HblMH BO BpeMeHH HAH nO nyTH, npOHAeHHOMy aBTOMOÖHAeM, 
no  3aKOHy, ÖAH3KOMy K HOpMaAbHOMy. / (ah  npHHAHnHaAbHOH 
OUeHKH npeaeAOB H3MeHeHHH K03<j)<})HUHeHTaB TpeHHH P  BOC- 
noAb3yeMCH pe3yAbTaTaMH HcnuTaHHÖ MaTepnaAa «PeTHHaKC» 
O K -1 6 J I  [1 2 ].  K a n  bh äho H3 rpapHKOB, npuBeaeHHux Ha pnc. 4, 
3HaneHHH K03<J)<})HAHeHTa TpeHHH npn pa3AHHHUx TeM nepaTypax 
yKAaauBaiOTCH b on p eaeA em iy io  30Hy, 3aKAioHeHHyio M e * a y  a s y -  
mh ornöaiom HM H KpHBUMH. PaccTOHHHe MeJKAy ornöaioiHHMH npn 
AaHHOH TeM nepaType xapaKTepH3yeT CAynaftHoe pacceHBaHHe, 
OÖyCAOBAeHHOe B03ÄCHCTBHeM TeXHOAOTHHeCKHX (JlaKTOpOB. H3Me- 
HeHHe K03(j)(})HAHeHTa TpeHHH npn CMeHe TeM nepaTypu  npHHUHnn- 
aAbHO HBAHeTCH ABTepMHHHpOBaHHUM. OaH3KO CKOAbKO-HHÖyAb 
C Tporoö 33BHCHMOCTH, CBH3bIBaiOmeH K03lp(})Hi;HeHT TpeHHH C TeM- 
nepaTypoft KOHTaKTa, HeT. KpoM e to to ,  KaK y * e  6u a o  OTMeneHO,

TeM nepaTypa KOHTaKTa h  a p y rn e  ([laKTopu, onpeaeAH iom He ycao-
BHH B33HMOACHCTBHH, HBAHIOTCH CAyHHHHUMH BCAHHHHaMH. B CBH- 
3H C STHM ÖyACM CHHTaTb, HTO K03(j>(j)HII,HeHT TpeHHH T0pM03H0H 
n apu  npeacTaBAHeT coöo ft CAynaftHyio BeAHHHHy, pacnpeaeAeH- 
HyiO no HOpMaAbHOMy 3aKOHy, a K03(j)(})HU.HeHT 3<}>(})eiKTHBH0CTH 
HBAHeTCH HenpepUBHOH, MOHOTOHHO B03paCTaK)IHeH H AH([)(J)epeH- 
UHpyeMOH (JiyHKUHeft CAynaHHOH BeAHHHHU.

Ä a h  cpaBHeHHH pa3AHHHUX KOHCTpyKTHBHUX pa3HOBHAHOCTeft 
T0pM03HUX MeX3HH3MOB BUÖepeM ÄBa ÄHana30Ha H3MeHeHHH
K03(jxj)HAHeHTa TpeHHH: 0,26— 0,34 h 0,36— 0,44. OueHHM AHcnep- 
CHH H epeAHHe KBaApaTHHHUe OTKAOHeHHH K03(Jl(J)HUHeHT0B 3(j)- 
(JieKTHBHOCTH npH p33AHHHUX yrA aX  HeCHMMeTpHHHOCTH HaKAaAOK 
H pa3AHHHOM HHCAe CTCneHeH CBOÖOÄU KOAOAOK. ü p K  3T0M ÖyACM 
CHHTaTb, HTO HOMHHaAbHbie 3H3HCHHH K03(})(j)HUHeHTa TpeHHH, paB- 
HUe COOTBeTCTBeHHO 0,3 H 0,4, HBAHIOTCH MaTeM3THHeCKHMH 0>KH- 
AaHHHMH HopMaAbHoro pacnpeaeAeHHH h h to  Bce 3HaneHHH p. 
yKAaauBaiOTCH b n p ea ea u  noan a o n y a c a  c BepoHraocTbio, 6ah3- 
KOH K eAHHHIie. 

XapaKTepHCTHKH (ipnc. 3 ) h  KpHBue pacnpeaeAeHHH (pnc. 5) 
noKa3UBaiOT, h to  b  TeopeTHHecKHX ycAOBHHX npoTeKaHHH paöo- 
nero  npouecca topm o3hoh 
MexaHH3M 6e3 caM oycHAe- 
hhh HaH6oAee CTaÖHAeH. 
O ä h 3 k o  b p a öoT ax  [13, 
14, 4 ] n0Ka3aHO, h to  Ha
K03(f>4>HUHeHT 3(J)(j)CKTHB- 
HOCTH AaHHOTO TOpM03HO- 
ro  MexaHH3Ma doAbinoe 
AecTa6HAH3Hpyioiuee aeft- 
CTBHe OK33bIBalOT:

1) HenpepuBHoe H3Me- 
HeHHe OTHOiueHHH npHBOA- 
HUX CHA BCAeACTBHe H3HO- 
ca onop  BaAa KyaanKa h 
aeijiopMauHH onopHO-npn- 
BOÄHOH CHCTeMbl (CHCTeMU 
KyaaHOK— cy n n o p T );

2 ) KOAeÖaHHH B AOBOAbHO IUHpOKHX npeACAaX K.n.Ä. TOPM03- 
hoto  MexaHH3Ma h H3MeHeHHe naena npHAOHceHHH npHBOAHux 
c h a ;

3 ) HenpepuBHoe H3MeHeHHe bcahhhhu  h noaoaceHHH 30HU KOH
TaKTa.

C oraacH o pe3yabTaTaM  pacneTOB, xoporno coraacyioiUHXCH 
C OnUTHbIMH A3HHUMH, nOAyHOHHUMH npH CT6HA0 BUX H AOpOÄ- 
h u x  HonuTaHHHX a.BTo6ycoB  J IA 3 -6 9 5 E  h rpy30B U x 3 b tom o6h- 
aeft 3H JI-130 , K03(j>cjjHii,HeHT caMoycHaeHHH TopM03Horo Mexa- 
HH3M3, npeacTaBaeHHoro Ha pnc. 1, a, BapbHpyeT b npeaeaax 
1,1— 1,4. B cbh3h c  3thm a jih  peaAH3auHH npeHMymecTB pac- 
CMaTpHBaeMoro TopM03Horo MexaHH3Ma m ojkho peKOMeHAOBaTb:

1) yBBAHHeHHe HCeCTKOCTH OnOpHO-npHiBOÄHOH CHCTeMU H 3Ha- 
HHTeabHoe noBuineHue h 3hococtohkocth  on op  a a a a  xyaaH Ka [1 3 ];

2 ) yMeHbiueHHe y raoB  oxBaTa c u eab io yMeHbineHHH HyBCTBH- 
TeAbHOCTH K H3MeHCHHK) BeAHHHHU H nOAOJKeHHH 30HU KOHTaKTa 
a o  100— 105° npn noaojKHTeabHOH HeCHMMeTpHHHOCTH b n p eaeaax  
1 0 -1 5 °  [4 ] ;  

3 ) 0TK33 OT KyAaHKOB, OHepneHHUX a y ro ft  OKpyHCHOCTH, AAH 
KOTopux xapaKTepuo 3aMeTHoe H3MeneHHe naena npHAOJKeHHH 
npHBOAHux cha no Mepe yßeÄHHeHHH H3Hoca HaKAaAOK [1 ] .

£///

W a

m y

P hc. 4. noae pa3ßpoca ko siJhJih u h - 
eHTa TpeHHH ä a h  napu «P eT H H a xc » 

«DK-16JI —  nyryH  MHMX
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P h c . 5. KpHBue p acn peÄ eÄ eH H H  K03c})c|muneii-
TOB 3(J)(|)CKTHBH0CTH T0pM03HbIX MeX3HH3MOB

ß, =  ß2= 1 0 5 °:
/ —  6e3 caMoycHjieHHJi; I I  —  c MajiMM caMoycmieHH- 
eM; I I I  — co cpeÄHHM caMoycmieHHeM (k o jio ä k h  c

ÄßyMH cTeneHHMH C B oöoAb i); / - O j  = o 2+ 1 5°;

2 - o , = 0

K o jio ä k h  t o p m o 3 h u x  MexaHH3MOB c MajihiM h cpeÄHHM caMO- 
ycnaeHHeM M oryT  HMCTb OÄHy h ÄBe CTeneHH c b o ö o ä u .  OßunHO 
npH a,HajIH3e HyBCTBHTeÄbHOCTH T0pM03HUX MeX3HH3MOB K H3Me- 
HeHHio K094)(j)HU.HeHTa TpeHHH h ä h  Ä p y i'o ro  napaM eTpa, b ä h h io -  
mero Ha CTaßHÄbHOCTb, o t o  oßcTOHTeÄbCTBO He yHHTUBaeTCH. 
M e *Ä y  TeM, pe3yÄbTaTbi npoBeÄe.HHUx Hcc.ieÄOBaHHH [4] noxa- 
3aÄH, HTO npH HSMeHeHHH K03(j)cj)HItHeHTa TpeHHH HÄH nOÄO>Ke- 
HHH H BeÄHHHHbl 30HbI KOHTaKTa OCb MaKCHMaÄbHOTO ÄaBÄeHHH 
CMemaeTCH b HanpaBÄeHHH, oßecnennBaioiueM 3aM e™ yio  KOMneH- 
CaUHK) BÄHHHHH yKa3a.HHbIX (paKTOpOB, T. e. npOHCXOÄHT 3(Jxj)eKT 
caMoperyÄHpoßaHHH. K a x  b h ä h o  H3 ra ö J i.  3, H3MeHeHne y ra a  He- 
CHMMeTpHHHOCTH HaKÄaÄKH caMonpnjKHMHOH k o ä o ä k h  b npeÄeÄax 
OT — 15 ÄO + 1 5 °  3H3HHTeÄbHO BÄHHCT Ha CpCÄHee KBaÄpäTHHHOe 
OTKÄOHeHHe K a  (n p n  ß 1 =  ß 2=  105°), KorÄa k o ä o ä k h  h m c io t  
ojHy cTeneHb c b o ö o ä h ,  h  npaKTHHecKH He b ä h h c t  Ha CTaTHCTHKy 
pacnpeÄeÄeHHH, n o r a a  k o ä o ä k h  h m c io t  Ä B e  CTeneHH c b o Q o ä h .

T a  S i h u « s

Mhcjio cTeneHeft c b o Öohm  
KOJIOAOK

C p e jw ee  KBaapaTHMHoe OTKÄOHeHHe K d 

nP H P m ax  =  ° . 44 H P m ln  =

0|— — 15° 01=02=0° « 1 = 3 2 = +15°

0,2420
0,0975

0,1594
0,1050

0,1227
0,1066

ero  HyBCTBHTeÄbHOCTH K B03MymeHHHM, HBÄHCTCH OÄHHaKOBaH 
yÄCÄbHaa 3ÄeKipoiiarpy>KeHHOCTb k o ä o ä o k  h 3(]><}>eKT caM opery - 
ÄHpoBaHHH, KorÄa k o ä o ä k h  HMeioT Äße CTeneHH c b o ö o ä m .

TaKHM oßpa30M, OU.eH«a HyBCTBHTeÄbHOCTH T0pM03H0T0 Mexa- 
HH3Ma k  H3MeHeHHio K03(|)ff)HUHeHTa TpeHHH 6e3 yneTa BÄHHHHH 
yrÄOB oxßaTa  h HecHMMeTpHHHOCTH HaKÄBÄOK, CTeneHH paaHO- 
HarpyxceHHOCTH k o ä o ä o k , HHCÄa cTeneHeö cb o 6o ä w , a TaKJKe cra - 
ÖHÄbHOCTH OTHomeHHH npBBOÄHHX chä  o  caynae, KOTÄa OÄHa KO- 
ÄOÄKa caMonpH>KHM,HaH, a iBTopan —  caMOOTHCHMHaa, He MoaceT 
CHHTaTbCH BIlOÄHe ÄOCTOBepHOÜ.

B on p oc  O CTaßHÄbHOCTH TOpM03lHbIX MOMeHTOB, C03ÄaBaeMbIX 
T0pM03HbiMH MexaHH3MaMH KOÄec pa3Hbix oceft, npnoßpeTaeT 
ocoöeHHo öoÄbiuoe sHaneHne b cbh3h c npmieHCHHeM peryaHTO- 
pOB T0pM03HbIX CHÄ. O opM yÄ a  ÄÄH TOpM03HOrO MOMeHTa, C03Äa- 
BaeM oro xopM03HbiM MexaHH3M0M, CÄeÄyiomaH:

M ,  =  K n .n K y  .n y K c .y tly .n .y  n c.y  1 m.xt K a r ö P n e d i  (9 )

rÄe K n . n  —  K03cjK})Hii,neHT npeoßpa30BaHHH neÄaÄbH oro npn- 
BOÄa;

Ky.n.y —  KoscjxpHUHeHT npeoßpa30BaHHH ycHÄHTeÄbHO-npe- 
o6pa30BaTeÄbHoro y cT po ftc raa ;

K c . y  —  K03(j)<|>HItHeHT npeoßpa30BaHHH CHCTeMU CHÄOBOe 
ycTpoftCTBO —  MexaHH3M nepeÄann ycHÄHH Ha ko 
ä oäk h  6e3 yneTa n o ie p b  Ha Tpenne;

H y . n . v  —  K09(})({)HUHeHT HeHyBCTBHTeÄbHOCTH yOHÄHTCÄbHO- 
npeo6pa3Q BaTeÄbH oro ycTpoftcTBa; 

r i c .y  —  K03(j)<j)HUHeHT HenyBCTBHTCÄbHOCTH CHÄOBOTO yCT- 
poftcTBa;

"Hm.M —  kä i.ä . TopM 03Horo MexaHH3Ma;
Pned  —  ycHÄHe, npHÄOJKeHHoe k neÄaÄH.

C  yneTOM 33bhchm octh (9 )  (popM yÄa ä äh  KOSiJxjjHUHeHTa pac
npeÄeÄeHHH CyMMapHOH T0PM03H0Ä CHÄU npHHHMaeT BHÄ

1

Pg
t l

P x l  +  P -12 1 +

w e

K y.n .y2P c .y 2n y.n.yin c.y2'rlm.M2K a 2r 62

K y .n .y iK c .y in y .n .y in c .y i r lm .M iK a ir 6 1
(1 0 )

P xj  h  P x2 — oceob ie  TopMosHbie ch äh , co3 Ä aB aeM u e co-

OTBeTCTBeHHO T0pM03HHMH MeXaHH3M3MH 
nepeÄ'HHx h 33ähhx KOÄec.

TopM03HaH CHCTeMa c peryÄHTopaMH TopM03HHX chä npeÄCTaB- 
ÄHeT coßoft CHCTCMy aBTOM am necKoro peryÄHpoBaHHH ße3 oßpaT- 
HOÖ CBH3H [1 5 ],  T. e. CHCTeMy, KOTOpaH MOJKeT 34>4>eKTHBHO ocy- 
ipecTBÄHTb peryÄHpoßaHHe TOÄbKO npn b u cok oh  CTaßHÄbHOCTH 
Bcex 3BCHbeB.

H an ß oÄ ee pacnpocTpaH eH H H e b nacToam ee BpeMH peryÄHTO- 
pH  TopM03HHX chä «B e c T H H ra y 3 » h Ä p y rn e  ocymecTBÄHiOT  
H3MeHeHHe oraomeHHH äh bäch h ö  b BerBHX npHBOÄa b c o o tb c t -  
CTBHH C H3MeHeHHCM HOpMaÄbHHX peaKUHÖ, ÄOHCTByiOIUHX Ha 
Koaeca. B  HÄeaÄbHOM CÄynae

^x2
— — , npn 3tom

Pa 2 
P bi

t2 -t2

•tl 'T l

rÄe

Ilpn  o ä h h aKOBHX npeÄ eÄ ax H3MeneHHH K03(])4)HU,HeHTOB Tpennn 
paCCeHBaHHe KOS^cflHIIHeHTOB 3(})4)eKTHBHOCTH H TOpM03HOrO 
MexaHH3Ma c MaÄHM caMoycHÄeHHeM MeHbine, neM y  topm o3ho- 
ro MexaHH3Ma co  cpeÄHHM caMoycHÄenneM. O ä h 3 k o  pe3KO Bupa- 
KCHIiaH neperpyjKCIIHOCTb CaMOnpHJKHMHOft KOÄOÄKH T0pM03- 
HHX MexaHH3MOB C M3ÄHM CaMOyCHÄBHHeM HBÄHeTCH 3 HanHTCÄb- 
HblM ÄeCTaßHÄH3HpyjOIUHM (jlaKTOpOM. BÄHHHHe 3T0r0 (fiaKTOpa 
npoHBÄeTCH ocoßeHHO c h j im o  npn BbicoKOft 3iieproHarpy>KeHHO- 
CTH T0pM03HbIX MeX3HH3MOB. PaCCeHBaHHe K03(j)<}>HUHeHTa 3(f)t|)eK- 
THBHOCTH HpH Ä3HH0M pa3MaXe KOStJllJlHaHeHTa TpeHHH CHÄbHO 
33BHCHT OT yrÄOB HeCHMMeTpHHHOCTH HaKÄaÄOK.

CpaBHHM TOpM03HHe MeX3HH3MbI C M3ÄHM H CpeÄHHM CaMO- 
ycHÄeHHeM npn pa3ÄHHHbix K03(jxj)HUHeHTax TpeHHH. ByÄeM c h h - 
TaTb, h to  ä ä h  n e p B o ro  H3 h h x  | i * = 0 , 4 ,  a  ä ä h  B T O poro  —  
p*=0 ,3 . H 3  conocTaBÄeHHH k p h b h x  pacnpeÄeÄeHHH (pnc. 5) 
bh äh o , h t o  Äaace b  TeopeTHHecrax yCÄOBHnx npoTeKaHHH paßo- 
iero npouecca TopM03Hoft MexaHH3M co cpeÄHHM caMoycHÄeHHeM 
ßyÄeT ßoaee cTaßHÄbHHM, neM TopM03Hue MexaHH3Mbi c MaabiM 
caMoyoHÄeHHeM. Ba*HUMH npeuMyiuecrBaMH TopM03Horo Mexa- 
HH3Ma co cpeÄHHM caMoycHÄeHHeM, oßecnenuBaioiUHM cnuiKeHue

Pe  1 H Pe 2 —  ÄaBÄeHHH B03Äyxa b nepeÄHeH h  3aÄHen 
BeTBHX TopM03Horo npHBOÄa;

Z Tl h  —  HopMaÄbHue peaKUHH, ÄeftcTByiom He Ha k o - 

Äeca nepeÄHeft h  3aÄHeft oceft.

TopM03Hbie CHÄbl OBH33HbI C ÄBBÄeHHeM paßOHerO TeÄa 33BH- 
CHMOCTblO

P x ~  K c .y n c.y  11m,M K a P a -
l-d

E c ä h  paÄH ycu  ßapaßaHOB OÄHHaKOBbi, t o

P X2 K c .V2 n c .y 2 rlm .M 2K a 2  P b 2

P t !  K c . y in c .y i '^ m .M iK a i P b i
<” )

Bbipa>KeHHH (1 0 ) H (1 1 ) nOKa3bIBaiOT, HTO KaK CTaßHÄbHOCTb 
3aÄaH,Horo nocTOHHHoro «oafjutmuHenTa pacnpeÄeÄeHHH cyMMap- 
HOÜ T0pM03H0ft CHÄbl, TaK H CTaßHÄbHOCTb 3aKOHa peryÄHpOBaHHH 
33BHCHT OT CTaßHÄbHOCTH X3p3KTepHCTHK BCeX 3BeHb6B T0pM03- 
h oh  CHCTeMU h npejKÄe s c e ro  TopM03Horo Mexa.HH3Ma, h b ä h io -  
m erocH  HaHMeHee HecTaßHÄbHbiM 3oeHOM.

OTKÄOHeHHe K03(j>(j>HUHeHTa TpeHHH OT H0MHH3ÄbH0r0 3Hane- 
HHH HBÄHeTCH OÄHHM H3 OCHOBHblX H HaußOÄee CHÄbHO ÄeHCTBylO- 
iu h x  ÄecTaßuÄH3upy iouj,h x  (jiaKTopoB. ri0 9 T O M y aKtyaÄbHU ÄBe
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3 aÄ aH H : nO BU U ieH H e CTaÖHAbHOCTH KOSIpljlHUHeHTa TpeHHH H 
yM eH buieH H e HyBCTBHTeAbHOCTH TOpMOSHOrO M eX aH H 3M a K OTKAO“ 
HeHHHM >|X OT HOMHHajIbHOTO 3H aueH H H .

HaBeCTIIO, HTO OAHHM H3 StjlljleKTHBHblX CpeÄCTB nOBbimeHHH 
CTaÖHAbHOCTH 'BblXOflHOH KOOpÄHHaTbl 3BeHa CHCTeMbi aBTOMaTH- 
uecKoro ynpaBJieHHH HBJineTCH yMeHbuieHHe KosipijiHUHeHTa npe- 
oöpa30BaHHH, b uacTHOCTH, nyTeM oxß aTa  3BeHa OTpffliaTeabHOft 
KoppeKTHpyiomeH oöp ara oH  CBH3bio. 3 t o  nojio>KeHHe b noJiHOH 
Mepe MoxceT öbiTb pacnpocTpaHeHO h Ha to p m o 3 h o h  MexaHH3M, 
HyBCTBHTeJIbHOCTb KOTOporo K yMeHbHieHHIO K09(})$HUHeHTa Tpe
HHH TeM Bwuie, ueM öoabm e KOsijHjiHUHeHT caMoycHJieHHH. B  cbh - 
3h c 3 th m , noHCKH peuenTyp (ppHKuiioiiHbix MaTepnajiOB, oöecne- 
HHBaiOUIHX Bbl'COKHH KOS(])<j)HHHeHT TpeHHH, HeOIipaBflaHbl. 3HaHH- 
TeJIbHOe nOBblUieHHe CTaÖHAbHOCTH KOStjKjlHUHeHTa StjxjieKTHBHO- 
c th , a CJienoBaTeJibHO, h  TopM03Horo MOMeHTa, m o jk h o  oöecne- 
HHTb nyTeM  npHMeHeHHH 4 > p h k u h oh h h x  M aTepna jiO B , HMeioiUHx 
b nape c uyryHOM HeBbicoKHfl (0,25— 0,3), h o  CTaöHAbHHH kosiJ)- 
4>HUHeHT TpeHHH. EcJIH npH 3T0M yMeHbUIHTb AeCTaÖHAH3HpyiO- 
mee aeftcTBne a p y rn x  (paKTopoB yKa3aHHbiMH Bbirne cnocoöaM H 
(yMeHbuieHHe yrJiOB oxBaTa npu noAOJKHTeabHOH HecHMMeTpuu- 
HOCTH, HCnOJIb30BaHHe S<}xj)eKTOB caMoperyjiHpoBaHHH H Ä P - ) ,  TO 
m o jk h o  3HauHTeJibHo noBHCHTb CTaÖHJibHocTb k o j io ä o h h h x  öapa- 
ÖaHHUX T0pM03HbIX MeX3HH3M0B.

H a u ö o j ie e  nepcneKTHBHbiM H h b jih io tc h  T op M 0 3 H oö  MexaHH3M  6e3 
CaMoycHJieHHH H TOpM03HOÄ MeX3HH3M CO epeaH H M  CaMOyCHJle- 
HHeM b o ö o h x  HanpaBJieHHHx (p n c . 1, a,  z ) .  B b icoK an  3<)>cf)eKTHB- 
HOCTb H BUCOKaH CTaÖHJIbHOCTb —  3T0 Ä B a  TpeÖ0B3HHH, BblHOJI-

HHTb KOTOpbie npH C03A3HHH T0pM 03HbIX MeX3HH3M0B OHeHb T p y j- 
ho. n p n  B u ö o p e  peuieHHH n peu nou TeH H e ä o a jk h o  OTaaBaTbCH 
cTaÖHJibHocTH. H eJK eaaTeab H O  npnM eHHTb Ha oahom  h  tom  * e  aB- 
TOMOÖHJie T0pM 03H bie MeX3HH3MbI pa3HbIX THnOB, HMeiOLUHX HeOAH- 
H3KOByiO HyBCTBHTeJlbHOCTb K B03MyiUeHHHM.
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O n p e n e n e H M e  n o T e p b  x o n o c T O r o  x o f l a  b  t p o h c m m c c h h  

C I B T O M o 6 h J 1 SI M H e p 4 M O H H b l M  M e T O A O M

B. B. M O C K O B K H H , naHfl. TexH. HayK C . A . IliyK J lM H  

H AM M

D  O  B P E M H  ABHJKeHHH aBTOMOÖHJIH Ha bu cu ihx nepeaauax ru- 
■-* apaBAHHecKue noTepu, hjba5hoiuh©ch coct3bjih iou ihm h noTepb 
xon ocT o ro  XOÄa, oöpa3yiOT ocHOBHyio a oa io  oö iu h x  noTepb b 
TpaHCMHCCHH [1 — 4 ],  B OCOÖeHHOCTH y  MHOTOnpHBOAHblX aBTOMO- 
ÖHAeü, u onpeACAHioT TeMnepaTypHbifi peJKHM paöoTH  arperaTOB.

H3BeCTH0, HTO 33KOH H3MeHeHHH rHApaBAHHeCKHX noTepb B 
33BHCHM0CTH OT CKOpOCTH aBTOMOÖHAH HMeeT BHA CTCneHHOH 
4>yHKUHH c uoKa3aTeAeM CTeneHH, mchmuhm eaHHHHu. E cah aaH- 
Hyio tjiyHKUHio ä a h  yaoöcT B a  pacneTOB 3aMeHHTb ahhcShoh, t o  
cpeAHeKBaapaTHUHoe OTKAOHeHne s to h  ifiyHKUHH o t  aeftcTBureAb- 
hoh b 30He SKcnAyaTauHOHHbix CKopocTeü rpy30Bbix aBTOMoÖHAeft 
b ÖOAbuiHHCTBe CAynaeB He npeBHCHT 2— 6 % . FIpHMep Taxoro  
aeftcTBHH npHBeaeH Ha pnc. 1, ra e  oTaeAbHUMH TonKaMH OTMe- 
neHbi SKcnepHMeiiTaAbHbie aaH H ue M . EL H h c tob b , C. A . U lyKAH- 
Ha, noAyneHHbie Ha TpexocHOM öapaöaHHOM CTeHae, —  tohkh  4  
u 5, —  u M . H . J lypb e [4 ]  —  toukh  6  h 7 .

Z Ia h  o n p e aeA eH H H  n o T e p b  x oA O C T o ro  x o a a  b  TpaHCMHCCHH n a c -  
t o  H cn oA b3yeT C H  M e T o a  B b iö e r a  3 b t o m o ö h a h  H a M ecTe c  B biB e- 
m eiiH U M H  KO A ecaM H  [2 — 4 ].

3 t o t  M eToa, Ha3HBaeMbiH HHepuHOHHHM, HCKAionaeT noTepu 
MOIUHOCTH B TpaCMHCCHH Ha KOAeÖaHHH H OT ÖAOKHpOBKH npH
BOÄa K BeaymHM MOCTaM HAH XOAeCaM, B03HHKai0IUHe npn ABH- 
JKeHHH aBTOMOÖHAH n o  A op ore . ä a h  oöpaöoTKH  3anncH n p o 
uecca Bbiöera b s t o m  CAynae o ö u h h o  ucnOAb3yeTCH MeToa rpa- 
(jinnecKoro AHfjujiepeHUHpoBaHHH, KOTOpbiü BecbMa TpyaoeMOK, 
OÖAaaaeT IieBblCOKOÜ TOUHOCTblO H, HTO OHeHb BaiKHO, He Ü03B0- 
AneT noA B epm yTb aHaAHTHuecKOMy k o h t p o a i o  pe3yAbTaTbi o ö 
paöoTKH.

O öoiCH yeM  B03M 0>KH0CTb npHM eHeHHH H O B oro  p a c n e T H o r o  Me- 
T o a a  o ö p a ö o T K H  p e3y A b T aT O B  o n p e aeA eH H H  n a p a M e T p o B  B b iö e r a .

n p u  BpameHHH no HHepumi KOAec h aeTaAeu  TpaHCMHCCHH 
aBTOMOÖHAH, HCXOAH H3 AHHeHHOTO 3aKOHa HJMeHeHHH UOTepb B 
TpaHCMHCCHH, HMeeM

M mp 0

rÄ e /  —  cyMMapHbin m om ch t HHepuHH KO Aec h  a e T a A e i 
TpaHCMHCCHH, BpaiuaiomHXCH n p n  Bbiöere;

0Ja —  OÖOÖUieHHaH yrAO BaH  CKOpOCTb ÄBHJKHTeAH [5 ] 
paBHaH OTHOUieHHIO CKOpOCTH ABHJKeHHH 3BT0M0ÖH 
a h  k  p a a n y c y  KaneHHH KO Aec 3 b to m o ö h a h  b Beao

mom peJKHMe r ° ;  i

npH BeaeH H blft K KOABCaM KpyTHIUHÖ MOMeHT, Heoö 

XOÄHMUH ä a h  BpameHHH. BXOAOCTyiO TpaHCMHCCHl

npH (öo->-0;
a ' —  KoscJxpHUneHT nponopuHOHaAbHocra.

CyM M apH blH  MOMeHT HHepUHH KOAeC H a e T a A e fi TpaHCMHCCHl 

O npeaeAHeTCH H3 3 aBHCHMOCTH

J  =  JK j n ,  (2)

rae JK —  MOMeHT HHepuHH Koaeca
onpeaeAH C M bift a a ö o p a -  
TopH biM  MeTOAOM, H a 
npH M ep, C nOMOIUbK)
TpexHHTeBoro n o a s e c a ;  

j  —  K03(|)(J)HUHeHT, yHHTblBaiO-
iu h h  MOMeHT HHepuHH ae-
T a A e ft  TpaHCMHCCHH, Bpa- 
m aiom H XCH  n p n  Bbiöere;

d v>a

d t (1 )

P hc. I. 3aBHCHMOCTb caripoTHB^e-
HHH BpaiUeHHK) TpaHCMHCCHH BXOJIO- 

CTyiO OT CKOpOCTH ABHJKeHHH:

/ — aBTOMOÖHJIH THna 8X8 Ha nHeBMO- 
KaTKax äo nporpeßa TpaHCMHCCHH; 2 — 
to JKe, nocjie nporpeßa; 3 — 3Btomo6häh 
KpA3-214B THna 6X6 äo nporpeßa; 4 — 
to  nee, nocjie nporpeoa; 5 — ebtomoöhjih 
«ypaji-375» THna 6X6 nocjie nporpeßa; 6 — aBTOMOÖHJIH KpA3-256 THna 6X4 noc- 
jie  nporpeaa; 7 — übtomoÖhäh MA3-500 

THna 4V2 nncjie nooroeßa
40 V KM/
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n  —  h h cäo  KO.nec, B p am a io iu n x ca  npn B w ß ere  noÄÄOM Kpa- 
aeH H oro 3Btom o6hjih .

A b t o p h , o 6 pa6 aT b iB aa  BKcnepHM eHTajibnue aaHHbie pn u a  o p ra -  
HH3aUHÖ, yCTaHOBHJIH, HTO K03$(})HUHeHT / HMeeT 3HaHeHHH 1,02—
1,08, r a e  BepxHHft n p ea ea  o t h o c h t c h  k  aBTOMoßHÄHM THna 4 X 2 ,
a HH5KHHH —  K nOÄHOnpHBOÄHbIM.

n peo6pa30B aH H H  ypaBHeHHH (1 )  h HHTerpnpoBaHHe e ro  no ö )0 
n03BOJlHIOT nOJiyHHTb 3aBHCHM0CTb ÄÄH BpeMeHH Bbißera 11, T. P. 
BpeMeHH BpameHHH KOJiec h tp3H cm hcchh no  HHepuHH npn  H3Me- 
HeHHH yrJioBOH c k o p o c th  o t  HanaJibHoro w 0 ä o  T exym ero  3Hane- 
HHH 0):

J  a ' a n + M ° a0 
t  =  —  I n ------------------ ; ------- . (3 )

a  a 'u  +  M mp 0

H ä h  o n p e a e Jie H H H  y m a  cp, H a k o t o p h h  n o B e p H y T c a  K o .n eca  a a -  
TOMOßHÄH n pH  B p am eH H H  HX no HHepUHH OT Wo ÄO W, 33MeHHM B 

d  (o
Ha BbipanceHHe b h ä bypaBHeHHH ( 1 )

d t

d  <0 d  9  co d  ® 

d t  d y  d<?

T o rÄ a  nojiynHM

ta d  cd

d  <f
=  —  [ M m p O  +  a '  “ )  •

« 0  =
«n V
— —  • (ö =  -----!
-0 JS *

r a

J!

K p  o -
P  ’ r °  • mp 0 a ’ S  =  < ,0 .

FIoJiyHHM 33BHCHMOCTH ä äh  napaM eTpoB Bbißera:

J

( r l Y
- ln

a v 0 -f- P m p  0

s =
K ) 2

(ü0 —  v ) -

a v  +  P m p  0

m p  0 ^  a v o  +  K p  0 |

a  o v  +  P"mp o

Pe3yabTaTOM npeoßpa30BaHHfi »BJiHeTCH BbipaxeHHe 

r ( v n —  v ) J

i w
■ t P l p o \

(5)

(6 )

(7)

(8 )

(9)

npeo6pa30BbiBan h HHTerpnpyfl s t o  Bbipa>KOHHe b nD esejiax 
H3MeHeHHH yrJIOBOH CKOpOCTH OT CO0 2.0 Cö, OKOH^aTeJIbHO nOJiy- 
qHM

J  f c  jMm />0 +  a '< l5o 1
<p =  —  ( » o — « )  —  — — In — ö------------------- • W

«  I «  A C 0  +  « ' “  I

H an yaoßcTB a npaKTHnecKoro Hcn0Äb30BaHHH <})opMyÄ (3 )  h 

(4 )  BHpa3HM BeÄHHHHbi <o0 , o>, M ^ p Q ,  ? ,  f l '  Hepe3 H anaÄb- 

H v io  h Tenym yio  ck op o c th  3b tom o6häh  v 0 h v , cn ny  co n p o ra B -
_H

ÄeHHH BpameHHIO TpaHCMHCCHH BXOÄOCTyiO P m p  0 > npHBeneHHyiO 

k KOÄecaM, panH yc KaneHHH 3b tom o6häh  b bbäomom p «k h m p  

r°a , nyTb Bbißera S , K03(jx}>HHHeHT nponopuuOHaÄbHOCTH a :

O ß o3 HaneHHH ääh  S  h \t b  ypaBHeHHH ( 8 )  eooTBeTCTByiOT Ha- 

H3ÄbHbIM CKOpOCTHM Bbißera ü g H V0 , B ypaBHeHHH (9 )  Be

ÄHHHHbi S ,  t  e  tig ßepyTCH n o  pe3yÄbTaTaM Ä ioßoro  H3MepeHHH.
MeTOÄHKa SKcnepHMeHTaÄbHoro onpeÄeÄeHHH napaM eTpoB Bbiße

ra  KOÄec h ÄßTaneft tp3hcm hcchh aBTOMoßHÄH aHanoniHHa peKO- 
MeHÄyeMoft T O C T om  6875— 54 h oTÄHHaercn TeM, h to  H3 Mepe- 
HHH BbinOÄHHIOTCH Ha 3BTOMOßHÄe C BblBeiHeHHblMH KOÄeCaMH. 
ü pH ßop  «n yT b — BpeMH— CKopocTb» (cnHÄorpa$>) b  äshhom  cny- 
Hae MOHCeT ßUTb COeÄHHeH C OÄHHM H3 B3ÄOB CHÄOBOTO npHBOÄa, 
ÄHßo e ro  «n H T oe » KOÄeco ä o ä ik h o  HMeTb HaÄeJKHbiö KOHTaKT c 
ßeroBoö Ä o p o *K o ft  o ä h o to  H3 B eÄym nx Konec aBTOMoßHÄH.

H3MepeHHH ocymecTBÄHÄHCb CÄcnyiornnM oßpa30M. BbiBemeH- 
Hblft aBTOMOßHÄb paßOTaeT C BKÄIOHeHHOß TpaHCMHCCHeft. C k o - 
pocTb n o  cnHÄOMeTpy, npeÄBapHTeÄbHO orrapnpoBaHHOM y Ha 
m occe, ä o b o ä h tch  ä o  ycTaHOBHBinerocH 3HaneHHH. npeB H m aiom ero 
Ha 5— 10% BbißpaHHoe 3HaneHHe (ä ä h  HCKÄioHeHHH bähhhhh hb- 
ycTaHOBHBmerocH peK H M a), noCÄe n ero  pbinar KopoßKH nepeÄan 
nepeBOÄHTca b HCHTpaÄbHoe noÄOHceHHe. n p o u e c c  BpameHHH k o - 
Äec h ueTanefl TpaHCMHCCHH no HHepuHH 3anHCbiBaeTCH Ha ÄeHTy 
cnHÄorpa(})a. n p u  n ocÄ eay iom eft pacmHijipoBKe 3anncH onpeÄeÄH- 
io tch  nyTb h BpeMH Bbißera, cooTBeTCTByiomHe ÄßyM BbißpaHHHM 
3H3HeHHHM HaHaÄbHOÖ CKOpOCTH.

ÜOTepH XOÄOCTOrO XOÄa B TpaHCMHCCHH M05KHO OnpeÄeÄHTb P 
Ha ocuoBe H3MepeHHH eÄHHCTBeHHoro napaM eT pa  —  BpeMeHH 
Bbißera c ÄB yx  HanaÄbHbix CKopocTeö. 3 t o  npeÄenbH o yn po m aeT  
SKcnepHMeiiT, ho HecKOÄbKO ocäO/khhct nocÄeÄyiom H e pacneTM

CHÄbl P nmp .

H ä h  BbiRoua pacneTHbix ypaBHeHHß npHMeM ycÄOBHe v — 0  b 
(JiopMyÄe (5 ) :

t  =

( r ° a Y

ln
+  p lm p  0

(10 )

mp  0

n n H  ÄByx 3H3HCHHHX HanaÄbHOß CKOpOCTH H COOTBeTCTBylOmHX 
h m  OTpe3KOB BpeMeHH f  h  t "  noÄyuaeM  cn creM y  H3 Ä ß y x  ypaB - 
HeHHft naH H oro BHä 3.

cOforapndiM HpoBaHHe o ß o n x  ypaBHeHHß CHCTeMbl h  n peoß pa3 0 -  
BaHHH npHBOÄHT k  p e3 yÄ b T a T y :

J J  —  ! / ! ! +  1 - (11)

B noÄyneHHOM  BbipaiKeHHH HeH3BecTHo ÄH m b a . ho ypaB H eH H e 
He HM eeT a .n reßnaH H ecK oro  pem eHHH. Bo3m o>kho e r o  rpa ifiH H ecK oe 
pem eH H e. K o p h h  ypaBHeHHH, roatfm H ecKH  p em eH H o ro  OTHOCHTeJib- 
ho  a, npeucTaBÄHiOT coßoß  aßcunccbi to h ck  nepeceneHHH ÄByx  
CÄeÄyKmmx (JiyHKUHfl:

y i

' W Y .  - t  ' " i ' l Y  n \

+  1 • (12 )

uo

HcKOMan BeÄHHHHa CHÄbl COnpOTHBÄeHHH BpameHHIO TpaHCMHC- 
CHH BXOÄOCTyiO, npHBeÄeHHOfl K KOÄecaM, B 4>yHKUHH CKOPOCTH 
paBHa

p0m p  =  P l p 0 i +  a v - 

JIäh onpeÄeÄeHHH 3HaHeHHfl a  h P^mp oÄOCTaTOHiio noucTa-

BHTb b ypaBHeHHe (7 )  3HaneHHH / h S, H aflÄeH iiue SKcnepHMeH- 
T3ÄbHbIM nyTeM ÄÄH ÄByX pa3ÄHHHbIX 3HaHeHHß CKOpOCTH

V0 (  v o 'H_t,0 )  > npHHHB P =  0 (ÄBHJKeHHe no  HHepuHH ÄO OCTa-

h o b k h ) .  K o H e n H u e  p a c n e T H u e  <})opM yÄbi T aK O B u :

J Iäh  ycKopeHHH onpeneÄeHHH BeÄHHHHbi a  y a o ß n o  ncnoÄb30Ba- 
Hne HOMorpaMMbi (pnc . 2). H oM orpaM M a, nocTpoeH H an b noayÄ O - 
rapHc|)MHHecKHX KOopÄHHaTax, HMeeT no  och aßcun cc  ÄHHeflHyio 
m K aay  3HaneHHH a , no  och  o p ä h h u t  —  ÄorapH(})MHHecKyio m xan y  
3HaHeHHfl l/i H y 2. B  ÄaHHblX KOOPÄHHaTaX B CBH3H c hx ocoßeH - 
hocthm h [ 6 ]  h bhäom  ypaBHeHHß (12) ( f y Him Ha y \  npeÄCTaBÄH- 
eT coßoß  ceMeflcTBo npHMbix, h c x o b h u iu x  H3 H anana K oopauHaT, 
HaKÄOH KaiKÄofl H3 KOTopwx onpeaeÄHeTCH 3HaneHHeM

f  (  r °  V
— 1 . S’ opM a ypaBHeHHß (1 2 ) noKa3biBaeT [ 6 ] ,  h to  ÄO rapnij)- 

MHHecKan iu xaÄ a  ifiyHKUHH y\ cooTBercTByeT ÄHHeflHofl m u aae

. n wSHa^eHHH — i— — i—
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w M (n)

m/k T ■ceK

mM
J

M/nr-cex

1,2

1,0

0,3

0,6

0,0-

0,2

0

(n )

T a K * e  o6pa3y ioT  coöcTBeHHyio, h o  y?Ke He-

npHHHTo c ueAbio ynpomeHHH cooTHomeHHe =  2

n oK aaaT M H  CTeneHH BBeAeHa BeAHHHHa 3,6 a a h  noA yne-  
HHH a  pa3MepHOCTH K r  -H.! KM.

U H (})p o B H e  3HaneHHH, npeACTaBAeHHue Ha HOM orpaM- 
Me, cooTBeTCTByiOT npeHMym ecTBeHHOMy AH ana30H y h ah  
rp y 3 0 B u x  aBTOMoÖHaeft. JXj ih  yneTa Bcex bo3Mo>khmx 
3HaHeHHft Ha u iK a jiax  >Ka3aH MacuiTaÖHbift K03<jx}>HnH- 
eHT n , KOTOpuft MOJKeT ÖblTb UeAUM  HAH ÄpOÖHbIM HHC- 
aom . H cno^b30B aH H io HOM orpaMMH npeÄUiecTByeT skc -  
nepHMeHT n o  BH Ö ery  3 b to m o ö h ah  c BbiBeuieHHbiMH KOJie- 
caMH. FlocJie B u x o Ä a  aBTOMOÖHAH Ha peacHM Bbiöera b momcht,

K o ra a  cnHÄOMeTp noK a3UBaeT  .BUÖpaHHyio cxopocTb  v 0 , bk aio -

t "  (  r o ja
hhk )  -— — onpeAe j i neM n y ieM  HHTepno;iHpOBaHHH b  Hmep-

Bajie  op^HHaT Ä ß y x  H3 HMeioiunxcH Ha HOMorpaMMe KpHBhix,

t " ( r ° a ) 2
ÖJIHHiaftlHHX nO 3HaH6HHHM k  HaHÄeHHOMy pacneTOM.

ToHKa nepeceneHHH cjiyniKUHft y i  h y 2 aaeT  3HaneHHe a. Floc.ie- 

Ayrom ee BbiHHCAeHHe c h a u  P°mp  o BbinoAHneTCH no ypaBiieHHio

avn
mp  0

K ) 2
(13)

1

KM

Phc. 2. HoMorpaMMa äah rpaijiH HecKoro onpeACAeHHH ko3<}k})h- 
HHeHTa nponopuHOHajibHOCTH a

Tpa^H n ecK H e 33bhchm octh  y\ b  cbh3H c h x  npocToft jMHeftHoft 

(JiopMoft Ha HOM orpaM M y 3apaH ee  He HaHOCHTCH. OyHKUHa y 2 b  

AaHHbix K oopA H iiaTax  a ß a a e T c a  ceMeftcTBOM n o jio rn x  k p h b h x , no- 

jioiKeHHe KaiKAoft H3 KOTOpux o n p eA eaaeT ca  3HaneHHeM

t "  (  r °  ) 2
 1---3-!— . OcHOBHbie H3 3THX KpHBHX HaHOCHTCH Ha HOMOrpaM-

My 3apaHee c ynaaaHHeM nmjipoBbix 3HaneHHH

V (  r°a Y
 i , HM COOTBeTCTByK>IH,HX. FIpH 3TOM 3'HaHeHHH

* " { r « a y  

J
jiHHeftHyio u iK aay , B3aHMOCBa33HHyio c norapH<j)MHHe- 
CKoft n iK aaoft ä a h  y2. n p n  nocTpoeHHH HOMorpaMMbi

ra e  v 0 v i t  öepyTca  no pe3yjibTaTaM A ioöo ro  H3MepenHa.
C nejibio npoßepKH npeACTaßAeHHUx aHaAHTHHecKHx 33bhchm o - 

CTeii ö u a h  BunojiHeHbi sKCinepHMeHTH Ha rpy30B bix  aBTOMOÖHAHX.
BHBeniHBaHHe K oaec aBTOMOÖHAH ä a h  onpeAeaeH H a BpeMeHH 

Bbiöera ocym ecTBAaAocb c noM om bio erauH O H apH oro  noAteMHHKa 
«K n c M e T » (A H rA H a ) rpyaonOÄTieMHOCTbio 32 r  h He 3aHHMajio 
öoaee 2 m u h . Ha pHC. 1 cnAOiiiHUMH ahhhhm h noKa3aHU 33bhch- 
MOCTH ÄAH CHAU COnpOTHBAeHHH BpameHHIO TpaHCMHCCHH BXO- 
AOCTyio, noAyaeHHbie pacneTOM no HOM orpaMMe (p nc . 2) h no 
4>opMyAe (1 3 ) .  3HanKaMH a a h  oonocTaBneHHH OTMeneHH SKene- 
pHMeHTa.ibHbie AaHHbie. P hc. 3 HAjnocTpnpyeT B03M0*H0CTb  
aHaAHTHnecKoro k o h tp o a h  n p e n a a ra e M o ro  M eroA a  oöpaöoTKH —  
KpHBbie napaM eTpoB  B biöera noAyneH U  pacneTOM no ypaBHeHHHM

(5 ) h (6 ) npn noacTaHOBKe b  h h x  HaftAeHHHX 3HaneHHft P^mp 0 

H a, 3H3HKH COOTBeTCTBylOT 3anHCH Ha AeHTy npHMeHHIBHIHXCH 
cnHAorpatJioB « T e a b »  (IÜ B e ftu ap H a ) h «ü a f t c A e p »  (T / 1 P ) .

npHBeAeH Hbie A aH H ue  CBHACTeAbCTByiOT o npaBOMepHOCTH npH
MeHeHHH HHepuHOHHoro MeTOAa ä a h  to h h o to  onpeA eaeH H a no
Tepb XOAOCTOTO XOAa B TpaHCMHCCHH.

a ) 5 )

naeTCH oahh ceKyHAOMep, npn ckopocth v  =  —

Phc. 3. PacneTHbie h SKcnepHMeHTaAbHue n ap aM eT p u  B b iöera  c BUBeuiH- 
BanHeM Koaec aBTOMOÖHJieft: 

a —  KpA3-214B THna 6X6; 6 —  THna 8X8 Ha üHeBMOKaTKax (uiTpHXOBbie ^ h h h h — 
ä o  nporpeB a  tp3h cm h cch h , n o c jie  hohhoü  c toh h k h , cnnoraH u e —  n oc jie  nporpeB a  

TpaHCMHCCHH n p oöeroM  b b tom oöh äh  no rnocce b TeneHHe 2 « )

HcnoAb30BaH H e 3T oro  MeTOAa b  cbh3h c npocTOToft 3 »onepH - 
MeHTa OTKpbiBaeT bo3m ojkhocth  a a h  onepaTH BH oro  k o h tp o a h  a o -  
b o a o h h u x  paöo T  no y3AaM npHBOÄa, yneTa bah h h h h  ypoBHH h 
COpTa CM33KH, BblHBAeHHH MHOTHX HeHCnpaBHOCTeft, HaKOUJieHHH 
CTHTHCTHnecKoro M aTepnana no noTepnM  
TpaHCMHCCHHX pa3AHHHbIX aBTOMOÖHAeft.

BTOpOH x o a o c t o t o  x o A a  b

ceKyHAOMep (MOJKer öbiTb HanoAb30BaH o a h h  AByxcTpenonH uft  

ceKyHAOM ep).

CeKyHAOMepu BbiKAm aiOTCH nocAe noAHOft o c t3 h o b k h  B paiuaio - 

u ih xch  KOAec. n o  H3BecTHUM 3HaneHHHM t ' , t " , r® , J  onpeAe-

AHIOTCH nOKa33TeAH t ' { r ° a Y  „  ‘ " ( r ° a y . 3 a ieM  Ha HOMorpaM-

Me n o  iu xa^e t ' j r lY OTKAaAbiBaeTCH HaHAeHHoe 3HaneHHe, n o -

AyneHHan TOiKa coeAHHneTCH npHMoft c HanaAOM KOOpAHHaT. Kpn- 
BOAHHeftHyio ^yHKAHio y 2, cooTBeTCTByiom yio HaftAeHHOMy 3Hane-
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O T p e H M M  b  u i a p H M p a x  n o f l ß e c K M  a B T O M o 6 n n s i

KaHfl. T e xH . H ayK  B. K. BAXJ1AMOB
M OCKOBCKHH aBT0 M0 6 M/1bH0 -fl0 p 0>KHblM HHCTHTyT

JI Jlfl H CCJIE^O BAH H H  ÄHHaMHnecKoro TpeHHH BbiöpaHbi 
mapHHpu nepeaHeft hg33bhchmoh noÄBecKH ÄencoBoro aBTo- 

MOÖHJIH, TaK K3K OHH rOpa3flO CÄOHCHee n o  KOHCTpyKUHH H KO- 
ainecTBO hx öojibuie, neM y  3aÄHeö noÄBecKH.

HccJienoBaHHH npoBOÄHÄHCb Ha CTeHue ä jih  HcnbiTaHHH aBTO- 
MOÖHÄbHblX rHÄpaBÄHHeCKHX aMOpTH33TOpOB. CTeHÄ HO3B0ÄHÄ 
itMHTKpoBaTb p a öoT y  HiapHHpoB noÄißecKH npn pa3ÄHHHbix no Be- 
JIHTHHe H CKOPOCTH nepeMemeHHHX KOÄec a,BTOMOÖHÄH, TaK KaK 
HMeeT aMnÄHTyÄy KOÄeöaHHH noÄ3yH a 0— 100 m m  h n aero T y  ko- 
JießaHHH 30— 800 k o a /m u h .

/Ijih n p oß eÄ C H H H  H cn b iT aH H H  n ia p H H p o ß  n o Ä B e c K H  H a  C T eH Ä e  

B yCJIOBHHX, aH aÄO H H H H blX  HX  COCTOHHHK) H a  aB TO M O Ö H Äe n p H  

pa3Hoft H a rp y 3 K e , öm äh o n p e u e Ä C H b i y cH Ä H H , K O T o p w e  bo3hhk3- 
KJT B U iap H H p aX  n p H  ÄBHHCeHHH. YC H Ä H H  paC C H H Tb lB aÄH C b  Ääh 
npHMOÄHHeHHOrO ÄBHHCeHHH aiBTOMOÖHÄH, K a K  H aH Ö O Ä ee  HaCTO 

B C T p e ia iom ero eH  b ycÄ O B H H X  S K C n n y a T a u H H .

Ha pnc. 1 npHBftÄeHbi cxeM a noÄBecKH nepeÄ H ero  Koneca hc- 
caeflyeMoro äbtom oOhäh h ycHÄHH, ÄeftcTByioiuHe Ha iuapHHpu 
noÄBecKH. noKa3aH.Hbie Ha pnc. 1 ychähh  ääh  moÄHOCTbio 3a- 
rpy*eHHoro h CHapHHceHHoro 3b tom oöhäh  CÄCÄyiomHe: G\ —
=337 (280) K r; G2= 300 (245) kK; P = 1 2 5  (105) kP. BeÄH-
IHHhl B CKOÖKaX COOTBeTCTByiOT aBTOMOÖHÄIO B CHapHHCeHHOM 
coctohhhh 6e3 Harpy3KH.

B yi(a3aHHOH noÄBecKe hhhchhc 1 h BcpxHHe 2 in ap H n pu  c toh - 
kh —  inapoB ue. U ia p H n p u  5  BepxhHX pbinaroB  —  pe3bÖ0Bbie, a 
UiapHHpU 4  HHHCHHX pUH arO B  —  pe3HHO-MeTaÄÄ.H>ieCKHe.

Haiioo-iee iiarpy/Kem ibiMH b noÄBecKe h b ä h io tc h  hhhchhc m a p o -  
BMe inapHHpbi c to h k h , Ha KOTOpbie ÄeftcTByiOT He t o ä b k o  B e p ra -  
KaHbHHe, HO H ÖOICOBbie yCHÄHH. Pe3HIIO-MeTaÄÄHHeCKHe UiapHH- 
pn HHHCHHX pu n arO B  TaKHCe BOCUpHHHMaiOT BepTHKaÄbHUe H öo - 
KOBbie ycHÄHH. O h h  MeHee HarpynceHbi, neM h hhchhc m a p o B u e  
mapHupbi, TaK Kaie k o ä h h c c tb o  h x  b noÄBecKe b 2 pa3a öOÄbine. 
BepxHne in a p o B u e  m apH upbi c to h k h  h pe3böoB H e m apH u pb i B ep x - 
HHX punarOB HCnblTUBaiOT MeHblUHR Harpy3KH, HeM HHHCHHe in a - 
poßbie h pe3HHO-MeTaÄÄHHecKHe inapHHpbi, noTOMy h to  Ha h h x  
aeftCTBylOT TOÄbKO ÖOKOBbie yCHÄHH.

Ä ä h  co3ä3hhh  Ha CTeHÄe TaKHX nee ycÄOBHH paßoTbi inapHH- 
poB, KaK Ha aiBTOMOÖHÄe, ö h ä h  H3roTOBÄeHbi neKOTOpbie npn - 
cnocoÖÄeHHH. ü p u  stom  HarpyHceHHe inapHHpoB npo.BOÄHÄOCb b 
COOTBeTCTBHH C BeÄHHHHOH yCHÄHH, npHBeÄeHHblX Bbinie.

McCÄeÄOBaHHH OCymeCTBÄHÄHCb C nOMOIUblO 3ÄeKTpOH3MepH- 
TeJibHoft a n n a p a T yp b i, B K Ätona iom eH  ocu H ÄÄ orpa if>  H-700, Teii3 0 - 
MeTpHHeCKHÖ MOCT (())O ÄbrO B ble TeH30ÄaTHHKH O K -F I-2 0 ), Ä3THHK 
BepTHKaÄbHbix nepeM eu ieH H Ü  p e o x o p Ä H o ro  r a n a ,  SÄeKTpoKOHTaKT- 
Hbie nacbi MH-62 h n yÄ b T  ynpaBÄeH H H .

CxeM a ycTaHOBKH ä ä h  HccÄeÄOBaHHH Ä H H aM nu eoK oro  TpeHHH b 
mapHHpax noÄBecK H  3 b to m o 6 h ä h  n oK a a a H a  Ha puc. 2. Ha nO Ä3y- 
He 1 CTeHÄa ycTHHOBÄeH o n o p H b iö  KpoH iUTeftH  2, k K O TopoM y 
npHRpenneHo y c ra H O B o ra o e  n p n cn ocoÖ Ä eH H e 3. B s to m  n p n e n o - 
coßaeHHH CMOHTHpoßaHbi HCCÄeÄyeM bie in ap H H p u  4  (b  äsh h om  
CJiyM.e p e a t ö p s u e  in a p a n p H  B e p xH iix  p b in a ro B ) BM ecTe c  o c b io  h

p u n a ro M  5  noÄBecKH. P b in a r  nocpeÄCTBOM BHÄbnaToft t h th  6  h 
CTynnubi 7  coeÄHHeH c nenoÄBHHCHoft peccopoft 8  CTCHÄa, Ha ko- 
T opoö  HaKÄeeH TeH30MeTpHnecKHH m oct. Pa3ÄHHHaH H arpy3K a, 
npnxoÄHm aHCH Ha u iap H n p u  4  Ha aBTOMOÖHÄe, Ha CTeHÄe hmh- 
TBpoB aÄ acb  c noM om bio npyncHH 9  h Harpy30HHbix ycTpoiicTB 10  
THna b h h t— raÖKa. Y c h äh h , B03HHKaioiuHe ® u iapH H pax  npn  n e 
peMemeHHHX noÄ3yHa, nepeÄaiOT- 
ch peccope  c TeH30ÄaTHHKaMH h 
3anHCbiBaioTCH Ha ÄeHTe o c u h ä -  
ÄOrpatJia. 3 t h  y ch äh h  c yueTOM  
TpeHHH B UiapHHpHblX COeÄHHeHH- 
HX THTH 6  (ä ä h  J>e3HHO-MeTaÄÄH- 
uecKHX inapHHpoB —  ÄonOÄHH- 
TeÄbHO eine y n p y ro ö  c h ä h  pe3H- 
h h )  xapaKTepH3yiOT coßofi BeÄH- 
HHHy ÄHHaMHHeCKOH CHÄbl TpeHHH 
b  HcCÄeÄyeMbix u iapH H pax h no- 
Ka3biBaioT ee H3MeHeHne npn  ko - 
ÄeöaHHHx.

HcnbiTaHHH BepXHHX H HHHCHHX 
m apoBbix inapHHpoB c to h k h  
(pnc. 1), a TaKHce pe3b6oBbix 
inapHHpoB BepxHHx pbinaroB non- 
BeCKH npOBOÄHÄHCb CO CMa3KOÜ, 
npn Harpy3Kax, i ip h x o äh u ih x ch
Ha h h x  o t  noÄHOro Beca h  Beca _____________________
aBTOMOÖHÄH B CHapHHCeHHOM co- //s///////////, V7/7/////2/77  
c t o h h h h , npn aMnÄHTyÄax KOÄe-
ÖaHHÖ, COOTBeTCTByiOIUHX aMnÄH- Ph c. 2. C xeM a ycTaHOBKH ä ä h  

HCCÄeÄOBaHHH ÄHIiaMH’ieCKO- 
ro TpeHHH b  uiapHHpax noÄ- 

BeCKH aBTOM06HÄH

T y Ä ax  KOÄeöaHHÜ Koneca 20 h 
40 m m , npn nacTOTax KOÄeöaiiHH  
60, 100 h 150 k o a /m u h . HcnbiTa- 
HHe pe3 HHo-MeTaÄÄHnecKHx m ap- 
HnpoB hhhchhx punarOB noÄBec-
k h  npOBOÄHÄOCb npn t 3k h x  nee Harpy3Kax, aM iiÄHTynax h  nacTo- 
Tax KOÄeöaHHH.

B pe3yÄbTaTe HcnbiTaHHH 6 u ä h  3anncaHbi ocuHÄÄOrpaMMH yen - 
ä h ö , onpeÄeÄHiom H x BeÄHHHHy ÄHHaMHuecKoil c h ä m  TpeHHH b 
HOCÄeÄyeMbix m apHHpax h xapaKTep ee H3MeHeHHH. A h 8ä h 3 o c - 
UHÄÄorpaMM noKa3aÄ, h to  xapaKTep H3MeHeHHH c h ä h i TpeHHH b  
m apoBbix m apHHpax noÄBecKH t h k o h  nee, k h k  h b pe3bÖ0BHX, h  
pa3HHUa TOÄbKO B BeÄHHHHe CHÄbl TpeHHH. 3 tO  CBHÄeTeÄbCTBVeT 
o  t o m , hto  ÄaHHbie mapHHpbi oÖÄaÄaiOT o ä h h m  h TeM Hce b h ä o m  
TpeHHH. f l o  xapaK Tepy  npoTeKaHHH KpHBbie ycHÄHH npnßÄHHcaiOT- 
CH K TOMy BHÄy, KOTOpUH COOTBeTCTByeT CyXOMy TpeHHK). Ana- 
ÄH3 T3KHCe BbIHBHÄ, HTO ÄÄH ÄIOÖOrO THH3 mapHHpOB npH p33ÄHH- 
h h x  nacTOTax KOÄeöaHHH pa3HHUbi b  xapaK Tepe H3MeHeHHH BeÄH- 
h h h h  c h ä h  TpeHHH HeT. 3anHcaHHbie KpHBbie aHanorHUHbi h o t - 
ÄHnaioTCH TOÄbKO nepHOÄOM KOÄeöaHHH. 3 t o  noKa3biBaeT, h t o  xa
paKTep H3MeHeHHH CHÄbl TpeHHH B m apHHpax He 33BHCHT OT 
nacTOTbi KOÄeöaHHH.

KpHBbie, 3anHCaHHbie npH HcnbiTaHHH pe3HHO-MeT3ÄÄHHeCKHX 
mapHHpOB, CBHÄeTeÄbCTBylOT O TOM, HTO TpeHHe, B03HHKaiOmee B 
h h x  npn KOÄeöaHHHX, no cBoeM y xapaK Tepy  h  n p n poÄ e OTÄHnaeT- 
ch  o t  TpeHHH b  m apoBbix mapHHpax ct o h k h  h  b pe3bÖ0Bbix m ap 
HHpax BepxHHx pbinaroB.

O h o  o t h o c h t c h  k  MencMOÄeKyÄHpHOMy TpeHHio, KOTopoe H3- 
MeHHeTCH nponopunoH aÄ bH o c k o p o c t h  KOÄeöaHHH h  He oöecnenH - 
BaeT 3(p())eKTHBHoro ÄeMntpHpoBaHHH n pn  3HaHMTeÄbHOM H3Mene- 
h h h  nacTOTbi. ü p H  pa3ÄHHHbix nacTOTax KOÄeÖaHHfl pa3HHUbI B 
xapaK T epe  H3MeHeHHH KpHBblX HeT. KpH Bbie HÄCHTHHHbl H OTÄHHa- 
IOTCH ÄHfflb nepHOÄOM KOÄeÖaHHÖ, KOTOipblH npH 0ÄHH3K0B0M MaC- 
niTaöe BpeMeHH 33b h c h t  o t  nacTOTbi KOÄeöaHHH.

r ip n  oöpaöoTK e ocuHÄÄOrpaMM onpeÄeÄHÄHCb BeÄHHHHa ÄHHa- 
MHHecKoii CHÄbl TpeHHH b uiapHHpax noÄBecKH h xapaKTep ee H3- 
MeHeHHH B 33BHCHM0CTH OT Harpy3KH, 3MnÄHTyÄbI H HaCTOTbl KO
ÄeöaHHH. n p H  3T0M HCKÄIOHaÄaCb CHÄ3 TpeHHH B UiapHHpHblX CO- 
eÄHHeHHHX th th  6  (pnc. 2 ) ,  a ä ä h  mapHHpOB 4  (pn c. 1) em e h 
yn p y ra n  CHÄa pe3HHbi.

B pe3yÄbTaTe oöpaöoTK H  ocuHÄÄOrpaMM BbiHBÄeHO, hto  b c ä h - 
HHHbl CHÄbl TpeHHH B mapOBblX U iapH H pax CTOHKH H pe3bÖOBbIX 
m a p im p a x  BepxHHx p u n a ro B  He m c h h io t c h  c H3MeHeHH6M nacTO-
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t h  KOJieÖaHHH h ocTaiOTCH nocTOHHHbiMH bo  BceM AHana30He 
KOJieöaHHH (60— 150 k o a / m u h ) .  f lp n  H3MeHeHHH Harpy3KH BejiH- 
HHHa CHJIH TpeHHH B pe3HHO-MeT3AAHHeCKHX HiapHHpaX HHJKHHX 
pbw aroB  He MeHneTCH h oeraeTCH iio c to h h h o ö  b ca yn a e  Harpy- 
30K, npHXOÄHUIHXCH Ha 3 TH UiapHHpbl OT Beca aBTOMOÖHJIH B 
CHapHKeHHOM H nOAHOCTbK) rpyJKeHHOM COCTOHHHHX. Pe3yJIbTaTbI 
oöpaöoTKH  ocuHJUiorpaMM CBeAeHu o Taöji. 1 h 2. B TaöjiH uax

T a 6 j i  h u a 1

Bhun
UiapHHpOB

flHHaMHMecKaa c»jia TpeHH« F q  b k z  b iuapHHpax

HH)KHHe
uiapoBbie

BepxHHe
uiapoBbie

Pe3b6oBbie

3,55

4,6
1,45

1,95
2.3

2.3

m
©
(ü )

5.6 /5,35v

6.6 '5 ,6  / 
1,55 /1.55\1,55 /1,55\ 

1,75 '1,75/

( - )  '2,15/

2.15

2.15

5,35 /3,8 \ 

5,6 '4,85/ 
1,45 /1,35\ 

1,65 *1,65/ 
J2J5 I  

2,7 \ 2,3/

5,1 I 3,8\

7.15 '  5,1/ 
1,55 /1,55\ 

1,85 \1,75/ 
1,95 /1,95\

2.15 *1,95/

,85 /_5^v 

,15 \ 6,6/

( - )  \ 1,95/

5.85 

8, 
1,45 

1,95

T a f i a a n a  2

0  £
^ 50 5 
»  s

o C

5  a 5* a

ÜHHaMHnecKax cwia 
TpeHHfl F$  D KZ B KOM- 

ILieKTax pe3HHO-MeT34- 
AHqeCKHX UiapHHpOB

>6 1 M  2

60 0,4 0,5

0.7 0,9

100 0,55 0,65

0,9 1.1

150 0,9 1,1
1.3 1.5

ÄaHH MaxcHMaJibHHe 3HaneHHH AHHaMHHecKOö chjih  TpeHHH, no- 
jiyneHHue npn HcnbiTaHHnx uiapHnpoB Ha CTeH/ie h  npHse/ieHHHe 
k  KOJiecy. BejiHHHHa npHBeuoHHOH k  KOJiecy AHHaMHHecKOö chjih  
TpeHHH on p eaejiH jiacb  n o  BupasceHHio

F d  =  F ’

TAe F c m  —  cHJia TpeHHH, noAyneHHaH npn HcnbiTaHHnx Ha creH- 
Ae, b  n r ;

a —  njieno npHAoxceHHoro ycHAHH k uiapHHpy Ha ctch- 
A e b cm ;

b  —  auieno npHAOxceHHoro ycHAHH k  m apH npy Ha aBTO- 
MOÖHJie B CM.

B  TaöjiH uax 3HaneHHH ch jih  
TpeHHH, npHBeAeHHbie b hhcah tc- 
jie , cooTBeTCTByiOT aMnAHTyAe 
KOAeÖaHHH Koneca X K= 2 Q  mm, a 
b 3HaMeHaTeAe— a ah  X k = 4 Q  m m .
B  T3ÖA. 1 K BeAHHHHBM ÄAH aB
TOMOÖHAH c noAHOH Harpy3Koft 
A3HU BeAHHHHU AAH aBTOMOÖHAH 
B CHapHHieHHOM COCTOHHHH (B 
CKOÖKax).

H 3  TaÖA. 1 BHÄHO, HTO BeAHHH
Ha CHAbl TpeHHH B HCnHTaHHHX 
OAHOHMeHHbix iuapHHpax He o a h - 
HaKOBa. npn pa3AHHHux Harpy3- 
K ax h  aMnAHTyAax KOAeÖaHHÖ 
HaHÖOAbmaa pa3HHiia cocTaBAH- 
eT: 10— 20%  a a h  BepxHHX iuapo- 
Bbix uiapHnpoB c t o h k h ; 60— 90%  
ä a h  hhjkhhx  u iapoBbix rnapHH- 
poß c t o ö k h ; 20— 30%  —  ä a h  
pe3bÖOBbIX UiapHHpOB BepXHHX 
pbinaroB.

T a x o e  paCXOHCAeHHe 3HaHeHHH BeAHHHHU CHAU TpeHHH B iu ap 
HHpax MOJKHO OÖT>HCHHTb P33AHHHUM (K3HÖCTB0M TpyiUHXCH OO- 
BepxHocTeft conpHHteHHux A eTaA eö h npoH3BOACTBeHHUMH A on y- 
CK3MH Ha HX H3r0T0BAeHHe.

ÄHHMHHeCKaH CH A3 TpeHHH B HiapHHpaX He 33BHCHT OT CKOpO- 
CTH KOAeÖaHHÖ. 3 t 0 CBHAeTeAbCTByeT O TOM, HTO ABHHUe UiapHH- 
p u  oÖAaAaiOT cyxHM TpeHHeM.

CnAa TpeHHH b iuapHHpax B03pacTaeT c yßeAHHeHHeM aMnAH- 
TyAU  KOAeÖaHHÖ. ütpH H3MeH6HHH aMHAHTyAU KOAeÖaHHÖ OT 20 
ä o  40 m m  CHAa TpeHHH yßeAHHHBaeTCH na 20, 25 h 5% cooTBeT-

CTBeHHO ÄAH BepXHHX, HHJK- 
hhx m apoB U X  h p e 3 b ö o ß u x  
UiapHHpOB. B03paCTaHHe Be
AHHHHU CHAU TpeHHH B U iap - 
H H pax n pn  yBeAHHeHHH aM n- 
AH TyAU KOAeÖaHHÖ MOJKHO 
OÖl>HCHHTb BCTynAeHHeM B 
KOHTaKT HOBUX yH3CTK0B 
TpeHHH, HTO B03M0JKHO 
BCAeACTBHe MHKpOHepOBHO- 
CTeö h HeHAeaAbHoro con pn -  
HieHHH TpyiUHXCH HOBepXHO- 
CTeö.

CH Aa TpeHHH b  iuapH H pax  
noAßecKH B03pacTaeT c yße -  
AHHeHHeM Harpy3KH. F lpn  H3- 
MeHeHHH Harpy3KH Ha iu ap -
HHpbl OT Beca aBTOMOÖHAH B P h c . 3. 3aBHCHMOCTb ÄHH3MH- 
CHapHHieHHOM H nOAHOCTbK) H6CK0Ö CHAU TpeHHH pe3HH0-Me- 
rpyiKeHHOM co cto h h h h x , B03- TaAAHnecKHX u iapH npoB  hhjkhhx 
pacTaHHe c h a u  TpeHHH ä a h  p u n a ro B  nepeAH eö noABecKH Aer- 
BepXHHX, HHJKHHX UiapOBblX H KOBOTO aBTOMOÖHAH OT HaCTOTH 
pe3böoBbix u iapH npoB  He n p e - KOAeÖaHHÖ (n p n  noAHoö Ha- 
Bbim aeT cooTBeTCTBeHHO 5, 20 rpy3Ke 3 b to m o ö h ah )
h 5 % . He3HaHHTeAbHoe yß e -  
AHHeHHe c h a u  TpeHHH npn  
B03paCT3HHH Harpy3KH B
BepXHHX UiapOBblX H pe3bÖOBbIX iuapH H pax  OÖbHCHHeTCH TeM, T 
Ha 3TH U iapH H pU AeÖCTByiOT TOAbKO ÖOKOBbie ycHAHH, KOTOpbie 1 
BeAHHHHe ä a h  aBTOMOÖHAH n pn  ii o a h o h  H arpy3Ke H b  cHapHJKe 
HOM COCTOHHHH OTAHH3IOTCH M3AO.

H 3 T3ÖA. 2 CAeAyeT, HTO CHAa TpeHHH B HOIUTaHHUX pe3HH 
MeTaAAHHecKHX iuapHHpax He OAHHaKOBa. n p n  pa3AHHHbix aMnji 
T yA ax  h nacTOTax KOAeÖaHHÖ pa3HHua cocTaBAHeT npHMepi 
15— 2 5 % , HTO MOJKHO OÖ'bHCHHTb HeOÄHOpOÄHOCTbK) K3HeCTBa p 
3HHbI UiapHHpOB.

X apaK T ep  H3MeHeHHH ÄHHaMHHeCKOH CHAU TpeHHH B pe3HH 
MeTaAAHHecKHX iuapH H pax  h h jk hh x  p u n a ro B  n epeA H eö noABec: 
aBTOMOÖHAH B 33BHCHMOCTH OT HaCTOTU KOAeÖaHHÖ nOKa3aH ] 
PHC. 3. BeAHHHHa CHAbl TpeHHH B3HT3 nO CpeAHeMy 3HaHeHHK) p 
3yAbT3TOB ÄByX KOMnAeKTOB HiCnblTaHHUX UiapHHpOB.

n p H  H3MeHeHHH HaCTOTU KOAeÖaHHÖ c 60 a o  150 k o a /m u h  CH, 
TpeHHH yßeAHHHBaeTCH jio h th  b 2 pa3a. 3 th m  noATBepsm aeTi 
HTO pe3HH0-MeT3AAHHeCKHe UiapHHpbl OÖAaAaiOT MeXCMOAeKy.lfl 
hum  TpeHneM, BeAHHHHa KOToporo noBuuiaeTCH  c yseAHHeHHi 
CKOPOCTH KOAeÖaHHÖ.

CH Aa TpeHHH B pe3HHO-MeT3AAHHeCKHX iuapH H pax  B03paCTa 
TaKiKe c yßeAHHeHHeM aM nAHTyAU KOAeÖaHHÖ. T lpn  H3MeHeHHH a 
nAH TyA u KOAeÖaHHÖ X K o t  20 ä o  40 m m  c h ah  TpeHHH yue-im  
BaeTCH npHM epHo b  1,5— 2 pa3a.

n o  pe3yAbTaTaM  npoB eueH H ux HCCAeuoBaHHÖ ö u a h  bu hba« 
KOAHHeCTBeHHble COOTHOUieHHH ÄAH (BeAHHHH TpeHHH BCeX HiapH 
poB  nepeAH eö noABecKH.

BeAHHHHa TpeHHH b  iuapH H pax  nepeA H eö  noABecKH npn  noAH 
Harpy3Ke 3btom oÖ hah , aMnAHTyAe KOAeÖaHHÖ KOAeca 40 mm  
nacTOTe KOAeÖaHHÖ n = 60 k o a / m u h  pacnpeAeAneTCH CAeAyioiii] 
0Öpa30M : 57%  b  h h jkhh x  u iapoB bix  iuapH H pax  c to h k h ; 16% 
BepxHHX u iapoB bix  iuapH H pax  c to h k h ; 20 %  b pe3böoBbix rnapt 
p a x  BepxHHX p u n a ro B ; 7 %  b pe3HHo-MeT3AAHHecKHX raapHHp 
HH5KHHX p u n a ro B .

n p H  yBeAHHeHHH HACTOTU KOAeÖaHHÖ 9TH COOTHOIU6HHH H3» 
HHIOTCH He3H3HHTeAbHO. K aK  nOKa3aAH HCHUT3HHH, npH B03]
CTaHHH nacTOTU KOAeÖaHHÖ o t  60 ä o  150 k o a / m u h  TpeHHe yi 
AHHHBaeTCH TOAbKO B pe3HHO-MeTaAAHHecKHX IUapHHpaX HHJKH 
p u n a ro B  (a o  1 2 % ), a b  ocTaAbHbix iuapH H pax  n o A B e c ra  BeAH’ 
Ha e ro  oeraeTCH HeH3MeHHOÖ.

H 3  pe3yAbTaTOB ncnuTaH H ö CAeAyeT, h to  ö ou ee  HarpyjKenn  
HHJKHHe UiapÖBbie U iapH H pU CTOHKH OÖAaAaiOT HaHÖOAbUIHM T] 
HneM, a pe3HHo-MeTaAAHHecKHS m a p H n p u  h h jk hh x  punaroB  
HaHMeHbUIHM.
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Y c T a n o c T H b i e  H c n b iT C iH M s i  h o b o m  k o h c t p y k i j m m  

H O A p a M H M K O B  C d M O C B C l J l O B

KaHfl. TexH. HayK M. H. 3AKC, 3. B. HBAHOBA
M b lT H O IH H C K H H  M a U lM H O C Tp O H T e jlb H b lft 3 a B 0 fl,  H A M H

HAHBOÄEE onacHHM b h ä o m  HarpyaceHHH c t o h k h  3peHHH 
ycTajiocTHOH npoHHOCTH HaÄpaMHHKa HBjiseTca nepeMeHHoe 

KpyieHHe.

n p «  CKpyiHBaHHH paMH m acca  caM ocßa jia  naApaiMHHK paßo- 
TaeT b ycJiOBHax BUHyacAeHHUx AeijiopMauHÖ, KpyramHÖ momcht, 
BocnpHHHMaeMHH hm, nponopunoHaneH  e ro  a cecraocra  npn xp y- 
tchhh. HaHÖoJibiUHe HanpnaceHHH npn 3tom  B03HHKaiOT b y3Aax 
KpenaeHHH nonepenHH k  inpoAOAbHbiM ßaAKaM, ra e  CBapHbie ih b u  
ÄOnOJIHHTeAbHO C03Aal0T ÖOJIbHiyiO KOHUeHTpaUHK) HanpHJKeHHH.

H o b h h  BapnaH T HaÄpaM HHKa 5 h a  cnpoeKTHpoßaH  c MeHbineö 
no cpaBHeHHio c  cepHHHOö MOAeAbio acecraocTbio npn KpyneHHH, ho  
C flOCTaTOHHOH HteCTKOCTblO B BepTHK3AbHOH H rOpH30HTajIbHOH 
nJiocKOCTHX (p nc . 1 ). H a  pnc. 2 npeACTaBAeHU cxeM u  y3JiOB Kpe
njieHHH nonepenHH k npoAOAbHbiM ßaAKaM  cepHÖHOro h  o n u r a o -  
ro HaApaMHHKOB. B onuraux H aApaM HHKax npHMeHeHa HOBaa

P h c . 1. Oßmnö b h ä  HanpaMiiHKa Ha CTeHKe:
/ —  nepeflHHH nonepeMHHa KpenaeHHH MacjiHHoro Cana; 
2 —  3aAHfl5i nonepenHHa KpenaeHHH MacnflHoro 6ana; 3 — 
nepeAHHH nonepenHHa KpenjieHHH rHApono/n»eMHHKa; 4 —  
32ahhh nonepenHHa KpenjieHHH rHÄponoÄ'teMHHKa; 5 —  npo- 
AOAbHbie CajiKH  KpenjieHHH rHAponoA'bCMHHKa; 6 —  npo- 

AOJIbHbie CaAKH HaÄpaMHHKa

cxeMa KpenjieHHH nonepenHH k  npOAO^bHbiM öajiKaM [1 ] .  B ce  no- 
nepeHHHU o6pa30BaHbi H3 n -o6 p a 3 H oro  ra y T o ro  npo<f>HAH, iio jikh  
nonepenHH nepneHAm cyAnpHu och  npoAOAbHux ßa.TOK (b  nepBOM 
BapnaHie Tperan  nonepenHHa noBepnyTa Ha 2 0 °  oraocHTeAbHo 
npOAOJIbHOH o c h ) ,  ü p n  T3K0Ö KOHCTpyKUHH y3Jia JIHHHH HyjieBblX 
ceKTopHa.ibHbix KoopAHHaT noJiOK nonepenHH npoxoAHT b6jih3h  
OCH HpOAOAbHOH ÖajIKH. HoBblÖ «MHHCHH» y3eJI 3H3HHTeAbHO 
yMeHbUIHJI HCeCTKOCTb H HanpHHCeHHOe COCTOHHHe OHUTHUX Hau- 
pBMHHKOB npH KpyneHHH HO CpaBHeHHIO C CepHHHUM. KpyTHAbHaH 
IKBCTKOCTb Bcex OÖpa3UOB CepHHHHX HaApaMHHKOB 2 8 —  
29 KrM/zpad, o n u r a u x  —  10— 11 KFu/zpad.

Ä ß e  nepeAHHe n on epen n H u  o n u r a u x  h 3ap bm h h k ob  hm ciot n o - 
CTOHHHoe no  AJiHHe ceneHHe, a TpeTbH h  n eT B ep iaa  —  nepeM eH
Hoe c hau6oJibiiiHmh pa3M epaM H b cpauHeft n a c ra . n ipoÄO Abtiue  
öajncH KpenjieHHH rHAponoÄ'beMHHKa HMeioT nepeMeHHoe k o p u to -  
o6pa3Hoe ceneHHe c k opotk hm h  ropH30HTajibHUM H nojiKaMH, ko - 
TOpue yMeHbinaiOTCH n o  iunpHHe k k o m a m  ßajioK . B nepBOM Ba- 
pnaHTe um pHHa s t h x  h o jio k  b  MecTe KpenjieHHH k  rp e T b e ä  h 
neTBepTOH nonepennH aM  paBH a 24 m m , a bo  btopom  —  10 m m . 
npoAOJibHHe ßajiKH o n u r a u x  HaapaMHHKOB BunojiHeHbi aH ajio - 
rnnHo cepHHHUM —  H3 n iB eju iepa  X »  12.

OcHOBHaH uejib  paß ora i 3aKJiionaJiacb b  onpeaeaeHHH ycTajiocT- 

hoh AOJiroBenHOCTH HOBOro BapnaiiTa HaÄpaMHHKa no cpaBHe

HHio c cepHHHUM. P a cn eT  h CTeHAOBue ncnuTaHKH npoBOAHJiHCb 

npH Tex H arpy3onH ux peatHMax, KOTopue BU3biBaiOT ycra jio cT - 

Hae 3Kcn;iyaTauHOHHue nojioMKH. KpnTepneM  Bußopa peacnMa 

HBHJiacb HaeHTHHHOCTb nojiOMOK Ha CTeHÄe h  b  SKcnjiyaTauHH.

HccJieaoBajiHCb nHTb cepnflH Ux HaupaMHHKOB, ABa HaupaMHH- 
xa nepßoro o n u ra o ro  papHaHTa H A sa  HaApaM Hiwa BToporo 
onuTHoro BapnaHTa,

HcnbiTaHHH npoBOÄHÄHCb Ha CTeHÄe ä jih  AHHaMHnecKHX ncnbi- 
TaHHft c nacTOTOö 3 zu, (pnc. 1). C t c h ä  HMeeT KpHBOUiHnHO-maTyH- 
Hbift npHBOA, oßecnenHBaiomHH H3MeHeHHe y ru a  3aKpynHB3HHH 
HaÄpaMHHKa 0— 12°. ä a h  noAyneHHH HeoßxoAHMOro H3rHßaiouiero 
MOMeHTa B rOpH30HTaAbHOH nAOCKOCTH OCb KpyneHHH CTeHAa npo- 
xoAHAa Hnace h a o c k o c th  HaÄpaMHHKa Ha paccTOHHHH 135 m m  o t  
HHHCHefi noAKH AOHacepoHOB. TaKaH ycTaHOBKa oßecnenHAa AOCTa- 
TonHyio HAeHTHnHOCTb pacnpeAeaeHHH HanpnaceHnft npH CTaTHne- 
ckhx  HcnbiTaHHHX aBTOMoßHAH-caMOCBaAa b cß ope H npn HCÜbl- 
T3HHHX HaÄpaMHHKa Ha CTeHÄe.

n p n  aHaAH3e HanpnaceH Horo c o c t o h h h h  HcnbiTbiBaeMbix H aA- 
paMHHKOB HeoßxOAHMO OTMeTHTb ÄB3 CyiUeCTByiOIUHX MOMeHTa.

1. n p H  HOBOH KOHCTpyKUHH y3AOB UpOÄOAbHUe ßaAKH H aApaM - 
h h kob  npaKTHnecKH pa3rpya<eHbi o t  HopM aAbHUX HanpHaceHHÜ 
CTecHeHHoro KpyneHHH; HanpnaceHHoe cocTOHHHe ® ochobhom  
onpeueAneTCH H3rnßoM b ropH30HTaAbHoft h a o c k o c th ; aßcoAiOTHan  
BeÄHHHHa HanpnaceHHÖ b o ß o n x  B apnaH T ax  o n u r a u x  HaApaM HH- 
k ob  3HanHTeAbHO HHace, neM b cepHHHHX. F lpn  3aKpynHBaHHH Ha 
3° b cepn ftH ux HaupaM HH Kax HanpnaceHHH b  paftoH ax TpeTbeft h 
neTBepToft nonepenHH AOCTHraAH 700-— 850 K r/ c m 2, a b onbiTHUX—  
b  3 th x  ace 30Hax HanpnaceuHH 150— 200 kF/cm2.

M aK CH M aAbH ue HanpnaceHHH b  n poA O A bH ux ß aA K ax  o n u r a u x  
H3ApaMHHKOB B03HHK3AH B y3Ae OnOpbl Ky30Ba Ha HHaCHeft nOAKe
o k o a o  aaM U K aiom eö nAacTHHbi h AOCTHraAH 400 kF/cm 2.

2. M aK CH M aAbH ue HanpnaceHHH b nonepenH H ax npHM epHo o a h -  
HaKOBH bo  Bcex HcnbiTbiBaeMUX HaApaM HHKax. H an fioA b iU H e 3Ha- 
neHHH HanpnaceHHÖ npn  3aKpynnBaHHH Ha 3° b nepBOH h BTOpoö 
nonepenH H ax cocTaBAHioT 600 k F / cm 2, b TpeTbeö h neTBepToö n o 
nepenHHax —  900 K r/C M 2. 0 ä H 3 K 0  eCAH B cepHHHHX HaApaM HH- 
K ax HanpnaceHHH b nonepenH Hax onpeAeAHiOTCH cTecHeHHHM Kpy- 
neHHeM H H3rnßOM B r0pH30HT3AbH0Ö nAOCKOCTH, TO B OnbiTHUX—  
B OCHOBHOM MeCTHbIM HSTHßOM, HTO CyiUeCTBCHHblM Oßpa30M CKa- 
3HBaeTCH Ha ycTaAOCTHoö nponHocTH nonepenHH.

B npoAOAbHux ßaAKax KpenAeHHH THAponOÄ'beMHHKa cepHÖHO- 
ro h BToporo o n u ra o ro  HaÄpaMHHKa MaKCHMaAbHue HanpnaceHHH

P h c . 2. C xeM H  y3AOB cepHÖHoro  
(a) h on u T H oro  (6 )  HaApaMHHKOB

cooTBeTCTBeHHO paBHu 1500 h  1340 K r/cM 2. B nepBOM on u raoM  
BapnaHTe MaKCHMaAbHue HanpaaceHHH 3HannTeAbHO Hnace —  
800 K r/cM 2.

B CAoacHoö CTaranecKH HeonpeAeAHMOö KOHCTpyKUHH KaacAbiö 
3AeMeHT (y3 eA ) HMeeT c b o io  KpHByio y cT a A ocra  h  noBpeacAeHHÖ, 
onpeAeAHeM yio npn HcnuTaHHHX c  nocTOHHHOö aMHAHTyAoö h  no 
ßAOK-npOrpaMMe. Ä AH  HaApaMHHKOB, BUnOAHeHHblX npHMepHo H3 
OAHHaKOBblX CBapHblX y3AOB, CTeHAOBbie HcnbiTaHHH no ßAOK-npO- 
rpaMMe h npn h o c t o h h h o ö  aMnAHTyAe noKa3aAH OAHHaKOBue pa3- 
pymeHHH h  onepeAHOcra h x  noHBAeHHH, nosTOMy cpaBHHTeAbHue 
HcnbiTaHHH, KaK ßoAee n p ocTu e, npoBOÄHÄHCb npn nocTOHHHOö 
aMnAHTyAe, paBHOÖ npHMepiio MaKCHMaAbHOMy y rA y  3aKpynHBa-
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HHH (<p =  3 ° ) ,  H3MepeHHOMy BO BpeMH ÄOp05KHUX TeH30MeTpHie- 
CKHX HCnHTaHHfl.

3a pa3pymeHHe OTaeabHbix aaeMeHTOB 6uao npHHHTo noHBae- 
HHe bhähm oh  TpeiHHHbi aJimiofi ok o jio  3 — 5 m m . McnuTaHHH Haa- 
paMHHKa npeKpamauHCb npn pe3KOM naaeHHH h h t6H ch bhocth  pa3- 
BHTHH TpeillHH.

B cepnÖHbix HaapaMHHKax oÖHapyiKeHu TpemHHbi bo  Bcex no- 
nepeTOHax, KpoMe nepBofi. Pa3pyuiaaHCb n p e x a e  Bcero CBapHbie 
uiBbi, coeÄHHHiomHe k o c h h k h  c  nonepeqHHaMH. TpemHHbi HaqH- 
Hajw  noHBJiHTbCH n oc jie  200  000 uh k jiob  HcnbiTaHHH h aKTHBHO 
yBejiHHHBaJincb. n o c a e  400 000 uhk jiob  noHBHjincb TpemHHbi Ha 
nojiKe h Ha ereH Kax nonepenHH b 30He npHBapra k o ch h o k . B y3- 
jia x  c-oezi'HHeHHH npoaoabH bix  öa jioK  HpenaeHHH rHaponoa'beMHH- 
Ka c TpeTbeft h q eT «ep T o fi nonepeqHHaMH pa3pymajiHCb nojiKH 6a- 
jiok , npn aaabH efiu iH x HcnwTaHHHX TpemHHbi n ep exoan an  Ha 
CTeHKH 6 ajioK. T a io ie  paapyiueHHH HaöaioaaaHCb h npn 3Kcnaya- 
TailHH CaMOCBajiOB.

B onbiTH ux H aupaM HH Kax TpemHHbi b MecTax coeanHeHHH no- 
n epeiH H  c n poaoabH H M H  ÖajixaM H He 3a<j)HCKHpoBaHH. Bo b to -  
poM  o n u ra o M  BapnaH Te OTMeneHbi pa3pym eHHH y3KHX nojiOK n p o 
ao abH b ix  öa jioK  KpenjieHHH rnaponoa 'beM H H K a b  M ecTax coeaHHe- 
hhh c TpeTbeß h neTBepTOÖ nonepeqHHaM H, ho  b  otjih hh c  o t  ce- 
pHHHUX HaApaMHHKOB ÄHHHa 3THX TpemHH HeÖOJIbUiaH (OKOJIO 
5 — 7  m m )  h n pn  ÄajibHeftuiHX HcntJTaHHHx He yBeanqH B aaacb . 
B nepBOM onuTHOM BapnaH Te HaapaM H HKa t b k h x  pa3pym eHHft He 
ÖbiJio. B o ö o h x  onbiTHbix BapH aH Tax och obh u m  pa3pyuieHHeM, 
npHBeaiHHM K CHH5KCHHIO HeCyiUeß CnOCOÖHOCTH HaapaMHHKa, 6bl- 
jio  noHBJieHne h pa3BHTHe TpemHHbi Ha n o a x e  n poaoabH o fi öajiKH  
b 3 a«H eft nacTH o t  CBapH oro u iBa naacTHHH, 3aM HKaioiuefi o t -  
KpHTUft npoi})HJib ÖajiKH. T a x o e  pa3pym eHH e n p o ao ab H o ß  öajiKH  
npoH cxoÄH T h npn  SKcnavaTauHH  cepn fiH oro HaapaMHHKa.

M a c a o  u h k jio b  ä o  pa3pyuieHHH K aK oro-jiH Öo saeM eH Ta npH aaH -  
h o m  ypoBH e HanpHHieHHfi HBJineTCH cayqa fiH o ß  BeaHHHHoö, 33b h - 
cam efi o t  aeöcTBHH MHoroqHcaeHHbix (JiaKTopoB, no-pa3H OM y c x a a -  
ÄWBaroiuHXCH b  noBTopHbix HcnhiTaHHHX, nosTOM y cpaBHeHHe 
aoaroBeuH ocT H  O T aeabH ux  saeMeHTOB HaapaMHHKa u eaeco o 6 p a3 -  
h o  n poB oaH Tb n p n  o ä h h 3k o b o h  BepoaTHOCTH pa3pyuieHHH (n epa3 -  
pym eH H H ).

H a n  onpeaeaeH H H  33bhchm octh  aoaroßeqHOCTH sacMeHTa Haa- 
paMHHKa o t  BepoaTHOCTH Hepa3pyuieHHH 6 b iaa  HcnoabSOBaHa  
TeopHH KpaÖHHX qaeHOB b h ö o p k h  [21. n p n  stom  HaapaMHHK  
paccM aT pnB aacH  KaK CHCTeMa, CHMMeTpHUHan OTHOCHTeabHO n po - 
ÄOabHOft OCH.

C o raacH O  yKa3aHHofi TeopHH pacn peaeaeH H e q n c a a  UHKaoB a o  
pa3pyuieHHH K aK o ro -an S o  saeM eH Ta npn oannaKOBOM ypoBHe 
HanpHiKeHHH aoa iK H o  noauHHHTbcH ca ea y io m e ß  3aBHCHMocni:

P (  N ) (1 )

O T c ioaa

- e y
(2 )

T ax  KaK

y  =  a ( lg A T —  q),

a
rae a =  h  q =  \gV s —  nocTOHHHbie K03(j><}>HUHeHTbi.

(3)

3HaaeHHe lg  N  onpeaeaneTCH  3Kcnepn.weHTaabHo. O h k c  

Hbie qn caa  ao rap a ip M a  UHKaoB pa3pyuieHHH lgW m pa 
BaeM oro s a e M e m a  acex H cnuTaH H ux h aapaM h h k o ib  aan  
pnaHTa pacn oaara iO T  b  BapHauHOHHbifi p n a

lg  N x <  lg  N 3 <  . . . <  lg  N m . . . <  lg  N„,

ra e  n —  qncao HcnuTaHHux aaeMeHTOB.
3naneHHe y m, cooTBeTCTByiom ee lg  N m, onpeaeaaeTc» 

neHHH BepoHTHoeTH P m ( N m) .  K aK  noKa3aHO b paöoTe [2 ]t  
neHHH lg  N ,  H aöa ioaaeM bix  b BuöopK e, b cpeaHeM aeasiT 
TaK, h to  n + 1  noayneHHbix npoM e*yT K O B  oTBeaaiOT paBHul 
pOCTaM (pyHKUHH P { N )  H K aacauft H3 3THX npOMeiKyTKOfiJ

 — . O Tcioaa
n +  1

P ( N =  0 ) = 1 ,  P ( N = N l) = l
1

n +  1’

P m ( N m ) =  1-
n +  1

BeaHHHHbi y m onpeaeaniOTCH nyTeM aBOÖHoro aorapHijiMHj 
HHH P m(N m) H3 ypaBHeHHH (2 ).

E c a n  npHHHTan TeopHH pacnpeaeaeH H H  nncaa UHKaoB onpa 
BaeTCH, t o  3HaneHHH y m, \ g N m b -KoopaHHaTax lg  h i/ i 
aeacaTb B6aH3H TeopeTHnecKoro ypaBHeHHH npHMoft (3). 11a 
pbi 3 toh  npHMoft a h q  onpeaeaH ioTCH npHÖaHJKeHHo MeToa^ 
HMeHbuiHx KBaapaTOB. ypaBHeHHH (3 ) aan K a x a o ro  nccaeay 
saeM eHTa HaapaMHHKa H3o6pa>KeHbi Ha pnc. 3.

n p n  N  >  N 0

1 n p n  N < N 0,

r a e  P ( N )  —  BepoHTHOCTb H epa3pym eH H H  n o c a e  N  UHKaoB ;
A^o —  n o p o r  qyBCTBHTeabHOCTH n o  UHKaaM  —  H a n ö o ab - 

u ie e  B03MO»CHoe q n c a o  UHKaoB, K O Topoe n pn  a a H - 
hom HanpHHceHHH n e  Bbi3biBaeT pa3pym eH H H ; 

a > 0  —  nOCTOHHHblft K03(})(})HUHeHT;
Vs —  3HaneHHe N , OTBenaromee BepoHTHocra nepa3py-

meHHH, paBH oö  —  =  0,36708. 
e

OÖUMHO ÄJIH CBapHblX KOHCTpyKUHH npHHHM3IOT A10 =  0. 060- 
3H3HHM

P ( N )  =  e

(  N \ a

18 r a  = > " 8 ' ’

t o  no^y^H M  ypaBHeHHe npHMofi b  JiorapH(J)MHHecKHX KoopÄHHa- 
T ax

c j  S )

P h c . 3. BejpoaiiHOcrrH «epa^py iueH M H  ajieMeHTOiB H a^ -
ipaMHHiKa:

a — cepnflHbift HaÄpaMHHK; 6 — onuTnue h&ap&mhhkh; 1 — no* 
nepe+HHa N i 4; 2 —  nonepennna Wa 2; 3 —  npo^oJibHue 6anxR 
KpenjieHHH rHAponoA’beMHHKa; 4 — nonepeqHHa jf» 3; 5 -  npo* 
AOJibHbie ÖajiKH KpenjieHHa niÄponoA'beMHHKa, BTopoft eapnaHT;
6 —  npoAOJibHbie öü^kh, nepebiß ßapHaHT; 7 —  npoAOAbHbie 

ÖaAKH, BTOpofi BapnaHT

Kau b h ä h o  H3 rpai})HKOB, 3KcnepH M eH TaabH bie to h k h  l g  N m, 
ym a ocT aT O H iio  6aH3KO c o c p e a o T o n e H b i B a o a b  c b o h x  n pH M U x, hto 
yK a3 b m aeT  Ha npneM aeM O CTb TeopH H  p a cn p ea ea eH H H  KpaÖHHX 
qaeHOB bm 6opkh a a n  n oayqeH H H  3aBHCHMOCTH M e * a y  BepoHTHO- 
CTbio H epa3pyu ieH H H  h a o a ro B e q H o c T b io  aaeM eHTOB HaapaM HHKa.

U n n  onpeaeaeH H H  oTHOCHTeabHoft aoaroBeqHOCTH HcnbiTUBae- 
MUX HaapaMHHKOB ÖbiaH HCn0ab30BaHbI OCHOBHUe noaojKeHHH 
TeopHH HaaeiKHocTH a a n  oaHOßpeMeHHO n p o H cx o an m u x  coöuTHfl. 
K a x  n oK a3aan  CTeHaoBbie HcnbrraHHH, noHBaeHHe M aab ix  Tpe
mHH Ha KaKOM -anöo ynacTKe npaKTHHecKH He CK a3M Baaocb Ha 
nepepacnpeaeaeH H H  HanpHJKeHHH b  a p y rn x , h, caeaoBaTeabHO, 
noaoMKH b  KaacaoM  saeM eHTe m oikho 6 u a o  paccM aTpH BaTb npn- 
6aH *eH H O  KaK He3aBHCHMwe c o 6 h th h .

BepOHTHOCTb OÄHOBpeMeHHOrO BHnOaHeHHH He3aBHCHMMX co6 u - 
THH paBH a npOH3BeaeHHIO BepOHTHOCTeH 3THX COÖblTHfl:

Pi =  P uP ai .  . . P j u  (5)

ra e  j  —  saeMeHT HaapaM H HKa; 
i  —  BapnaHT HcnoaHeHHH.

3HaqeHHH P jt B 3 h th  H3 ypaBHeHHß (p n c . 3 ) n pu  oanHaKOBbix 
3HaqeHHHx lg  N. Ilo ayqeH H aH  3aBHCHMOCTb P i  o t  lg  N  (p nc . 4) 
n o3 B oan aa  H a ß ra  cpaBHHTeabHyio aoaroBeqH O CTb Tpex THnoB hc- 
caeayeM bix  HaapaMHHKOB npn  pa3JraqHux BepoHTHoeTHx Hepa3- 
pymeHHH. 3HaqeHHH OTHOCHTeabHwx aoaroBeqHOCTeß npn  P (N )  =
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=0,5 npHBeÄeHbi b TaÖJi. 1. ZlonroBenHOCTb cepHÖHoro HaapaM- 
Hrnta Öbi.ia n p H H H T a  3a eAHHHiiy.

PacneT SKCiuiyaTauHOHHoft aojiraBen>HOCTH rapoBeaeH no MeTO- 
HHKe pacneTa H a  ycraAOCTb, p a 3p a 6o T a H H o ä  b H H C T H T y i e  MauiH- 
HOBeAeHHH a ä h  AeraAeii, y  K O T O p u x  c y M M a p H o e  h h c a o  u h k a o b  3a 
cpoK C A y * 6u  Ä o e r a T O H H o  Be.HHKO (öoAee 107) [3].

T a ß j i H i i a  l

Ph c . 4. B op o s ith oc th  Hepa3pymeHHH 
HaApaMHHKOB:

1 —  cepHÜHblfl IiaapaM HHK; 2  —  BTOPOÖ 
onuTH bift BapnaHT; 3 —  n ep ß u A  onb irah ift 

B ap n a irr

IIpH 3KcnnyaTauHH 3b tom o6hah  b H e K O T o p w x  M e C T a x  H a A p a M -  
HHKa nacTb cneKTpa a M n A H T y A  HanpajKeHHft np e B U i n a e T  bcahhh- 
ay npejen a  b u h ocah b oc th . 9 t h  nep e r p y30HHbie u h k a h  hp h b oa h t

K yCTBAOCTHOMy HOBpe?KA£HHK) 
MeTaAAa. nocKOAbKy Hanpaxce- 
HHH B MeCTax nOAOMOK H B HaH- 
ö o jie e  Hanpa>KeHHbix ynacTKax 
nponopunoHaAbHbi y rn y  3aKpynH- 
BaHHH, t o  pacneT Ha yeraAOCT- 
Hyio nponHOCTb npoBeAeH no 
cneKTpy aMnAHTyA yrAOB 3aK pv- 
HHBaHHH, nocTpoeHHOMy no pe- 
3yAbTaTaM ÄOpOHCHblX TeH30MeT- 
pnnecKHX HcnuTaHHH 3btom o6h- 
AH-caMocBaAa. Z Iah s t o t o  no Me- 
T on y  npeBbimeHHH 3aÄaHHoro 
ypoBHH 6 mah onpeAeAeHbi ypaB 
HeHHH pacnpeÄeAeHHH yrAOB 3a- 
KpynnBaHHH HaApaMHHKa <pi.

B TaÖA. 2 npHBeÄeHbi ypaBHeHHH a a h  neTbipex bhaob Aopor, 
noAcnHTaHHbie ä a h  6000 km  3xcnAyaTanHOHHoro npoßera (n , —  
KOAHneCTBO U.HKAOB npeBbUUeHHH 3aAaHHOTO ypOBHH «Pi).

T a 6 a h u a 2

Ho^rOBeHHOCTb

BapnaHT
HaApaMHHKa i S  

k *  2
H Ho «-

K *1 C9 O 03 X *  .
B S Z  

® h as

CepHftHblft . . • 
OnuTHbift:

1 83

ne pB bi ft . . 3,09 257
BTOpoA . . 2,45 203

.flopora ypaBHeHHH pacnpeAe^eHHfl

9i

CTaiHCTHKa 
npoöera 

B %

ByjibiTKHoe mocce 
rpyHTOBaa 

Acipa^bTHpoBaHHoe mocce 
iUeÖeHOHHafl

lg n t =5,7666-0,0445 
lg n t =  5,9786-0,0318 <fi 
I g n ^  6,0973-0,1887 
l g n l  =  5,6880-0,1187 f i

12.5
35.0
40.0
12.5

yAeAbHbifl Bec HHCAa Harpy30K ä a h  pa3AHnHbix b h a o b  A op o r  
WipeAeAHACH B COOTBeTOTBHH C npHHHTOÖ CT3THCTHKOH BpeMeHH 
3KCnAy3TaUHH aBTOMOÖHAeft B pa3AHHHUX ÄOpOÄHblX yCAOBHHX.

3aBHCHMOCTb npeAeAa b u h o c a h b o c th  «p _  j  nos o t  npeABapn- 

TeAbHoro HarpyjKeHHH (<pa > c p _  1 ucx)  npn n u h k a a x  aMnAHTyA 

yraoB 3aKpynHB3HHH «p » m ojkct ö u T b  npeACTaBACHa b cAeAyiom eM  
BAAe:

f —I noe — 9—1 uex M * ^ ) ] (6 )

TAe <P_ 1  a c x  H <p_ 1  n08 —  yrAb l 3axpynHB3HHH, COOTBeTCT-

ByioiuHe npeAenaM  b u h o c a h b o c t h

HCXOÄHOH H nOBpeiKAeHHOH KOHCT- 
pyKU,HH;

n = N CyjK P\

P  —  BepOHTHOCTb HOHBAeHHH tl\
N cy M  —  0 6 uj.ee KOAHnecTBO h h k a o b  aMnAH

TyA  yrAOB 3aKpynHBaHHH Ha npo- 
6ere  L ;

k  =  1,33 —  a a h  MaAoyrAepoAHCTUx cTanefl; 
N  —  HHCAO UHKAOB Ha HCXOÄHOH KpHBOH 

ycTaAOCTH, cooTBeTCTByiomee aM- 
nAHTyAe <p0.

n PH pacneTe AOAroBenHocTH He ynHTUBaAacb Ta nacTb cneKTpa 
yrAOB 3aKpynHBaHHH, KOTopaH ä a h  HaHÖOAee HanpniueHHUx yna- 
CTKOB BU3UB3Aa HanpnjKeHHH H H *e  0,7 O - l.

B pacneT npHHHMaAHCb yrAU , HanHHan c 44'.
ripn 3T0M yrOA «P_ 1  AÄH eepHHHOTO HaApaMHHKa COOTBeTCTBO- 

BaA 60'.
BMeCTO N  H3 BUpaHCeHHH ÄAH KpHBOÖ yCTHAOCTH nOACT3BHM

N  =
N p  9 —i

tam
“ a

PAe A70 =  107 —  6a30BOe hhcao u hkaob  a a h  CTaAbHUX koh- 
CTpyKUHHJ 

m  —  noKa3aTeAb kphboh ycT an ocra .
ZZah c B a p H u x  y3AOB 6 u a o  npHHHTO m = 3.

9 —I uex
Oßo3HaHHM Hepe3 np =  — —----

9a

OTHOineHHe yrAOB 3aKpy-

HHB3HHH, cooTBeTCTByioujee npeAeAy b u h o c a h b o c th  «p_i U c x ,  

k cpeAHeMy 3HaHeHHio aMnAHTyA yrAOB 33KpyHHBaHHH pacneT- 
h o to  cneKTpa 9a , paBHoro 24'. KoscppnuneHT n P oßAauaeT

T6M CBOHCTBOM, HTO npH
f - I  UCX 
-  __--------  <  t l p

9a
ycTaAocraue pa3pyuieHHH a o  HCTeneHHH NcyM

6 yA yT  HacTynaTb 

a npa

-1 ucx

9a

>  np pa3pymeHHH He 6yAeT.

9a
n p n  npHHHTOM n p OTHOineHHe

AyioiUHM o6pa30M :

9a

9 - i ,

9 - i

_1_ 9 a _  

n P  9a

onpeAeAHeTCH CAe-

HAea pacneTa 3aKAionaeTCH b  tom , h to  a a h  pa3AHHHUx N CyM 
TaÖAHnHUM MeTOAOM nocAeAOBaTeAbHux npnÖAHJKeHHH onpeAe- 
a h io t  Te HaHMeHbinne 3HaneHHH n p, npn KOTOpux He 6yAyT 
HMeTb MecTO pa3pymeHHH.

3HaneHHe noACHHTaHHUX AOATOBenHOCTeö a a h  Bcex ncnuTaH- 
h u x  HaApaMHHKOB npn P ( N ) =  0,5 npeACTaBAeHU b Taön. 1.

Ilp oB eA eH H u e  HCCAeAOBaHHH h HcnuTaHHH b u h b h a h  npeH M y- 
meCTBa HOBOH KOHCTpyKUHH HaApaMHHKOB C TOHKH 3peHHH AOATO- 
BeHHOCTH.
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M e x a H H n e c K a s i  o 6 p a 6 o T K a  T O H K O c r e H H b i x  

^ H i i M H A p o B  n p n  3 a x p e n n e H H M  h x  c  n o M O u j b i o  y n p y r o r o  c ß n a H i j a

m . x. M yju u ry jio B , p. p . m a b jik >t o b , fl. h . a h b a e b

YcpHMCKHH aBHaiJMOHHblM HHCTHTyT

HAHBOJ1EE nacTO uHAHHApnuecKHe AeTaAH, THna BTyjioK, aB - 
TOT,paKTapHUX THAb3 H MtHOPHC ÄpyTH e 3aKpenAHIOTCH npH Me- 

xaHHqecKoft oO paßoTK e (pacTaHHBaHHH, uiAHifioBaHHH, xoH H H roßa- 
hhh h Ä p .) no  T op uy  (3a>KHM r a n a  «p a M K a » ) .  T aK oe  3aK penjie- 
HH6 OTJiimaeTcn npocTOTOH ycTpoficTBa h ynoÖHO b 3KcnjiyaTan.HH, 
OAH3KO nojiyneuH e AeTajiefi c b h cok oh  reoMeTpnqecKOH TOHHOCTbio 
CBH3ano c onpeÄeAeHHbiMH TpyAHOCTHMH.

RjlH  BblHBJICHHH OCHOBHOTO HeA0CT3TKa 33HCHMH0r0 yCTpOHCTBa 
THna «p a M K a »  paccMOTpHM <})OpMyAy, BbiBeAeHHyio ä jih  on peA eA e-  
HHH paAHajIbHblX  Ae(j)OpMaUHH <0 TOHKOCTeHHOrO UHAHHApa OT Aefi- 
CTBHH yCHAHH 33JKHM3 Q C OÄHOBpeMeHHHM yueTOM CHA TpeHHH 
MeacAy TopuaM H  UHAHHApa h  (jjAanueM :

Q  r,(ü =  p.
E F

COS O X ,

rae —
R  —  

EF —

- V3 ( 1 - P 2)

R 2h?

K03(J)^)HUHeHT nonepeuHOH AetjiopMauHH; 
cpeAHHH paAH yc UHAHHApa;
IKeCTKOCTb UHAHHApa Ha CJK3THe;

K03tj)(J)HUHeHT Ae(J)OpMaUHH UHAHHApa

m ax ( c p )  ' 0 ,3  F

rae F  —  n A o iu aA b  nonepenH oro  ceneHHH UHAHHApa b cm2. 
TorAa

K  —
m ax ( c p )

(2 )

noßepxHOCTH c  noM onibio pe3HHOBoro n on ca  [1 h 2 ] ,  x o th  h cno
COÖCTBylOT nOBblUleHHK) TOHHOCTH MeXaHHHeCKOH OÖpaÖOTKH, Hl 
HaXOAHT UIHpOKOrO npHMeHeHHH H3-3a HeAOArOBeHHOCTH H Heiex 
h oa o th h h o cth  KOHCTpyKUHH. K p oM e Toro , TaKHe npncnocoÖAeHHi 
HeAb3H npHMeHHTb npu 33KpenAeHHH u hah hapob , HMeiouiHX npo 
AOAbHue h nonepeuHbie na3u  h OKHa, bm tohkh h up.

B CBH3H C 3THM 6 bl AH npC 
BeueHbi HccÄeÄOBaHHH no c03Aa 
hhk) npucnocoÖAeHHH, He oOnafla 
rom ero ynoMHHyTbiMH Burne He 
AocTam aM H . 3 t o  OKa3aAocb bos 
MOJKHHM npH 3aiKHMe TOHKC 
cTeHHoro UHAHHApa b npncnc 
coÖAeHHH ra n a  «p aM K a », ra 
oöbiuHaH jKecTKan nAHTa 3aMeHe 
na BepxHHM nAaßaroutHM ynpy 
THM (AeneCTKOBHM) <})AaHUeM 
(pn c. l , a ) .  T a x o e  ycTpoßcTBO

( h  —  TOAUIHHa CTeHKH UHAHHApa).
E cah  onpeAeAHTb paAHaAbHyio Ae())opMauHio nyryHHOro uhahhä- 

pa (rHAb3a ABnraTeAH 3HJI-121) n o  s to h  ifop M yA e npu ueHT- 
paAbHOM CHCaTHH erO ÄOCTaTOHHO ÖOAbUIOH CHAOft <3 =  3000 Kr 
npn i/?=50 mm h / t= 4  mm, t o  noAyuHM, h to  paAHaAbHan HecHM- 
MerpHUHaH Ae<j)opMauHH cocraBAHeT Bcero 2,6 m.k. Oahbiko pauHO- 
MepHOCTb C »aTH H  npaKTHHCCKH CBH33H3 CO 3H3HHTeAbHbIMH T p yÄ 
HOCTHMH: npoHcxoAHT npHAOJKeHHe Harpy3KH BHe ueHTpa, H3-3a 
nero B03HHKaK)T HecHMMeTpHHHHe paunaAbHue h npoAOAbHbie Ae- 
<j)opMauHH, 3HauHTeAbHo npeßbiiuaioiuHe 2,6 mk.

OcHOBHbiM HeAOCTaTKOM npHcnocoÖAeHHH ra n a  «paM Ka» hb- 
AHeTCH HeCHMMeTpHHHOe Ae(J)OpMHpOBaHHe 33>KaT0H TOHKOCTeHHOH 
AeTaAH. BeÄHHHHa Ae<j)opMHpoBaHHH, HHorAa a a xe  npeBbimaeT 
AonycTHMbie HopMbi HeKpyrAOCTH. FIphhhhoh TaKoro AetjiopMHpo- 
B3HHH AeTaAH HBÄHeTCH HapymeHHe OCeBOH CHMMeTpHH npHAOHCe- 
hhh 33>khmhoh cHAbi no  TopuaM AeTaAH BCAeACTBue HenapaA- 
AeAbHOCTH H HenAOCKOCTHOCTH TOpUOB, HenepneHAHKyAHpHocTH 
TOPUOB K OÖpa3yiOUteH UHAHHApa, HeTOHHOCTH H3rOTOBAeHHH H 
CÖOpKH CaMOrO 3a>KHMHÖrO ycTpoftcTBa. npH 3T0M B 332K3TOM UH- 
AHHApe BÖAH3H 30HbI KOHTaKTa B03HHK3IOT HanpHJKeHHH [1 ]

o
°m ln  ( c p )  0 )

m in  (c p )

K aK  nOKa3aHO b paÖOTe [2 ] ,  n pu  K « o o  B03HHKai0T HecHMMeT- 
pHHHbie Ae<j)OpMaUHH B npOÄOAbHOM H paAHaAbHOM Hanp3BAeHHHX, 
BeÄHHHHa KOTOpblX COH3MepHM3 C npOÄOAbHbIMH H nOnepeHHHMH  
Ae({)OpMaUHHMH TOHKOCTeHHOrO UHAHHApa.

iipHMeHHeMbie b HeKOTopbix CAyuanx npHcnoco6AeHHH, ocy- 
UiecTBAHiouiHe KpyroBOH oßxBaT oßpaöaTbiBaeMOH AeTaAH no Bceö

P hc. 1

c yn pyrn M  ^A aH ueM  1 , HMeioiuee n  AenecTKOB 2  (b  onbiTax  n =  
= 2 0 -1 -3 6 ), oöecneHHBaeT CHMMeTpHHHyio paBHOMepHyio nepeAany  
3a>KHMHoro ycHAHH n o  napaM eT py  o6 pa6 aT b iB aeM o ro  UHAHHApa 3. 
TeoMeTpHnecKHe pa3M epH  AenecTKOB (K O H coAbH ux öaA on eK ) y n p y 
ro ro  4>AaHUa Bbl6HpaiOTCH H3 yCAOBHH OTCyTCTBHH 0CT3T0HH0H Ae- 
(jiopMauHH n pn  n p o rn ö a x  KOHueßoro (o n o p H o ro ) ceneHHH A  Ha 1—  
3 MM. n PH 9TOM

rA e  A —  AetJieKT T opua  UHAHHApa b mm\
C  —  >KecTKOCTb AenecTKa Ha H3rn6.

H 3 pnc. 1, 6  cAeAyeT, h to

A j =  A j  -{- 5 .

B 3tom  CAynae k o s^ j^ h u h c h t  H epaBH OM epHocra 3 a *H M a  
AeT

^ m a x  (c p )

^m ln  ( c p )  °i

m ax (cp )  

m in  ( c p )

A i + S

Ax
=  1 +

A /

(3)

(4)

6y-

(5)
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H3 BhipaaceHHfl (5 ) CAeAyeT, 
h to  npn A i—Am in= 2  m m  h ö =  
<=0,05 m m , K =  1,025, t .  e. HepaB-
HOMepHOCTb npHJlOJKeHHH 3a}KHM-
hoh ch au  Q no ropuy unnHHApa 
He npeBbiuiaeT 2,5%, hto h no- 
3B0AneT H3ÖeraTb noHBAeHHH He- 
CHMMeTpHHHblX paAHaAbHblX H 
npOAOAbHHX Ae(})OpMaUHÄ H

“ 500 1000 2000 P kP  aocranb, TeM caMUM, bhcokoh
TOHHOCTH MexaHHHeCKOÜ OÖpaÖOT- 

P hC. 2 KH UHAHHApHHeCKHX TOHKOCTeH-
Hbix AeTaneft.

Ha pHC. 2 npHBeAOH rpa(})HK, II03B0AH10IUHH epaBHHTb TOHHOCTb 
MexaHHHecKOH o 6pa6oTKH (xoHHHroBaHHe) TOHKOCTeHHoro qyryH- 
Horo UHAHHApa 2 14X 100X 4  m m  '(n in b 3a ABHraTeAH 3H JI-121), 
HMeiomero ncxoAHyio norpeumocTb 0,04 m m  na AnaMeTp npn 3a- 
JKHMe 06UHHHM IKeCTKHM (AHHHH 1) H ynpyTHM (AHHHH 2) (J)AaH- 
uami.

HeKpyrAOCTb UHAHHApa H3MepHAacb b Aßyx ceneHHHX, o tc toh - 
m«X OT KOHU.OB Ha 20 MM, nOCAe XOHHHrOBaHHH THAL3 ÄBHraTeAH

M 3M A-12. CueAbro npoBepKH HaAHHHH ynpyrnx «ecHMMeaipHHHbix 
AeijiopMauHH npoBepeHu HeKpyrAOCTH THAb3 b 3aKpenA€HHOM h o t -  
KpenAeHHOM ooctohhhh . X o th  h HaöAK>AaAOCb HexoTopoe H cxa- 
jKeHHe 4>opMhi ceneHHH rHAb3 nocAe h x  oTKpenAeHHH, BeAHHHHa 
AOöaBOHHOH HeKpyrAOCTH cocTaBAHAa Bcero 0,2— 0,4 mk npH 06- 
meft OCT3TOHHOH HeKpyrAOCTH 4— 5 MK Ha ÄHaMeTp.

M aTepn aA  y n p y ro ro  (fiuaHua 3a>KHMHoro npHcnocoÖAeHHH —  
npyjKHHHan cTaAb MapKH Ct65TC. TB epaocTb  nocAe 3aKaAKH co- 
CTaBAHeT 45— 50 eAHHnu no PoKBeAAy.

OcTaAbHbie y3AH  H ABT3AH npHCnOCOÖACHHH OCTaiOTCH 6e3 H3-
MeHeHHH KaK y  oöuH H oro 3aiKHMHoro npncnocoßAeHHH ra n a  
«p aM K a ». r ip n  3a>KHMe oöpaöaTb iB aeM oro TOHKOCTeHHoro u h a h h a - 
pa ynpyraM H (JinaHuaMH cß epxy  h cHH3y paBHOMepHOCTb 3aJKHMa 
noBbimaeTCH, ho He3HaHHTeAbHO.

JIHTEPATVPA

1. M y A A a r y A O B  M . X. «ABTOMOÖHAbHaH npoMbiuiAeH- 
H ocTb», 1967, Ns 11.

2. M y A A a r y A O B  M . X. «T p a H cn o p ra o e  CTpoHTenbCTBO>, 
1065, Ns 11.

y f lK  629.113.012.6

B iieA p eH H e 3kohommhhi>ix HepacKdTCiHHbix a h c k o b  

A/iq aBTOMOÖMnbHbix K onec

B. E. CHJ1HH, E. B. KYPEU
UKTB K o n e c H o ro  npoH 3BO ACTBa

3A nOCJlEflHHE ro A b i U K T B  KO A ecH oro  npo H 3BO A C TBa h  
KOAAeK TH B U  KOAeCHblX 33BO AO B p a3p aÖ O TaA H  H BHeApHAH pH A  

cym ecTBeH H ux M eponpHHTHÖ , H a n p a B A e H H b ix  H a yB eA H neH H e n po - 
H3B0ACTBa KO Aec H a ACH CTBylO U lH X nA O U iaA H X H OÖOpyAOBaHHH, 
yayMuieHHe TexH O A orH H  H3roTO BAeHH H h  noBb im eH H e x a n e c T B a . O a - 
HaKO HenOAHOCTbK) HCnOAb30BaAHCb B03M 05KH0CTH 3H3HHTeAbHOrO 
coKpameHHH T p y a o B b ix  h  M a T e p n a A b H u x  3 a n p a T  Ha npoH 3BO AC TBo 
Koaec 3 a  c n e T  coBepm eHCTBO Ba,H HH k o h c t p y k u h h  K o n e c , ocoöeHHO 
HaHÖOAee M eTaAAoeM KOH h  o rao c H T e A b H o  MeHee A O A roBenH oö Ae-
T3AH —  AHCKa.

Ha p n c . 1 n p H BeA eH a THHO Ban k o h c t p y k u h h  coeAHHeHHH a h c k o b

C OÖOÄbHMH KOAec. OTAHHHTeAbHOH OCo6 eHHOCTbK) BbinycKaeM bix  
KOAec HBAHeTCH BUnOAHCHHe AHCKOB nepeMeHHOH TOAIUHHH OT 
ueHTpaAbHoft q a c TH  k  nepuijjepHH.

P h c . 1. KOHCTpyKUHH 
coeAHHeHHH pacKaTaH- 
HblX AHCKOB c OÖOÄbH-
mh KOAec (5,OOS— 20, 
6.00T— 20, 733V— 20 h 

8,37V— 20)

HecTaÖHAbHoe KaqecTBo ahckob  H3-3a B03Mo>KHoro neperpeBa Me- 
TBAAa, 3HaHHTeAbHblX OTKAOHeHHÖ TOAIHHHbl B 30He paCKaTblBaHHH 
H HaAHHHe MeCTHblX BMHTHH OT p a cK a ra o ro  HHCTpyMeHT3. KpOMe
Toro, yßeAHHHBaeTCH pacxoA MeTaAAa, TaK Kax npHMepHo 2— 2,5% 
to a iu h h h  pacK3T3HHbix äh ckob  oropaeT npn Harpeße.

B CBH3H c 3THM, ÄOATOBeHHOCTb paCKaTaHHUX AHCKOB B 3KC- 
nAyaTanHH o tk a o h h c tc h  o t  cpeAHefl b np eA eA ax  -J-150-4— 50 % .

B nepB ue k oh ctpyku h h  KOAeca 7,0— 20 (pn c. 2 ) c HepacKaTaH- 
hum cnniieBUM ahckom , npHBapeHHbiM k  3aMOHHoft q a e ra  oßoAa,

ThiIOBOH TeXHOAOTHHeCKHÖ npouecc H3rOTOBAeHHH paOKaTaHHMX 
ähckob coctoht H3 12 onepauHH.

Ha nepBoft onepauHH BbinoAHHeTCH p yö x a  3ar0T0B0K H3 n oA oeu  
c OAHOBpeMeHHbiM npoÖHBaHneM K B aA p araoro  6a30Boro o ra ep - 
cthh b ueHTpe 3aroTOBKH h oöpyÖ Kon yrnoB . 3aTeM  H arpeTue b 
noAyMeTOÄHqecKOH nenn 3aroTOBKH nocTynaiOT Ha pacK arao ft 
CTaH h pacxaTUBaiOTCH 3 a 16— 2 0  yAapoB . PacKaTaHHaa 3aroTOB- 
xa nepeAaeTCH Ha npecc h (popMHpyeTCH b ropnueM coctohhhh . 
0n))opMOBaHHbie ahckh  nocTyna ioT  b TpaBHAbHoe oTAeneHHe äah  
yAaAeHHH OKaAHHH, H€HTpaAH33UHH H HpOMbTBaHHH. H a CAeAyiO- 
iahx onepauHHx b A ucxe npoöHBaioTCH ueHTpaAbHoe h S o a to b h c  
OTBepcTHH, BwcancHBaeTCH $ a c x a  Ha ueHnpaAbHOM OTBepcran, ocy- 
mecTBAHeTCH o 6 *a T H e  AHcxa n o  HapyncHOMy AnaM eTpy h npaBKa 
aaockocth. 3aTeM  BbinoAHHeTCH MexaHHueoKaa o6pa6oTK a 6 o a to -
BhlX H UeHTpaAbHOTO OTBepCTHH.

KOHCTpyKUHH paCKaTaHHblX ÄHCKOB H TeXHOAOTHH HX H3rOTOBAe- 
hhh HMeioT cyuiecTBeHHbie neAOCTaTKH: BbicoKan TpyAoeMKOCTb; 
aaAHHHe HarpeBaTeAbHbix nenefi 3arpH3HHeT aTMOcifiepy u exa ;

Ph c. 2. K oh ctp yk u h h  coeAHHeHHH HepacKarau
‘AHCKOB C OÖOAbHMH KOAeCl 
a — 7 ,0 -2 0 ; 6  — 7 .5 B -2 0

ßbiAa p a 3 p a 6 oTaHa U K T B  KOAecHoro npoH 3 BOACTBa h BHeApeHa Ha 
HeAHÖHHCKOM Ky3HeHHO-npeccoBOM 3aBOAe b 1960 r.

n o  npeAAOHceHHio U K T B  KOAecHoro np0H3B0ACTBa 6mao npHHH- 
t o  pemeHHe o nepeBOAe Bcex BbinyaKaeM bix Ha HeAHÖHHCKOM Ky3- 
HeHHo-npeccoBOM 3aBOAe TunoB KOAec Ha HepacK aTaH H ue ahckh 
h AHKBHAauHH H arpeBaTeAbHbix nenefi h pacxaTH bix  ct3h kob .

TexHOAorHuecKHH n pou ecc  H3roTOBAeHHH HepacKaTaHHbix a h c 
kob 3HanHTeAbHO yn po m aeT cn : b  hcm OTcyTCTByiOT o n ep au n n  Ha- 
rp e ß a  h pacKaTUBaHHH 3aroT0B0K, a Ta«3Ke npoÖHBaHHH BpyqHyio  
OTBepcTHÖ, ho AoßaBAHeTCH on epau n n  mohkh ah ck ob  n epeÄ  c6o p - 
Koö, KOTopan ocymecTBAneTCH b MoeuHoft K aM epe KOHBeöepHoro  
THna h He TpeöyeT  ö oA bm nx  TpyAOBbix 3aTpaT. B  T a6a. 1 n p n ae -  
AeHU AaHHbie H3MeHeHHH npyAoeMKocTH n pn  3aM ene pacK aT aa -  
h h x  ahckob  Ha HepacK aTaH H ue no KOAecHOMy u e x y  M cahÖhhcko- 
ro  K y3HeHHo-npeccoBoro 3 aso Ä a .
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PacxoA M eTaji^a n p «  H3r0T0BJieHHH HepacKaTaHHux ähckob  no 
TaKHM KOJiecaM, KaK 9,0Pr— 20, lO.OPT— 20, 7,0— 20, yMeHbinaeTCH 
a n o  HeKotopbiM ä h o o m  yBeÄHHHBaeTCH. B TaÖA. 2 noKa3aHO H3-

t a j m u i  3

T b 6 ji h n a l

Pa3MepH0CTb 
o 6 o as  KOJieca

T  pyuoeMKOCTb 
H3r0T0BJieHHH 

B KOTT. OAHOTO 
ÄHCKa

1
K
CO
H
cO Ä
»  o
co o  
c x x

i  o  
*  SO 
«  B 
O .S  
<u ca 
B H

7,0-20 6,765 5 ,59 6
5,00-20 6,765 4 ,5 8 8

9,0Pr-2O 11 ,153 5 ,9 6 4
1 0 , 0 P r - 2 0 11 ,153 5 ,9 6 4

9,0-18 7 ,1 8 2 5 ,9 6 4

T a f i j i n n a  2

H opM a pacxoaa  
MeTajiaa b kz 
Ha OAHH AHCK

Pa3MepH0CTb 
oß oaa  Koaeca

■ c:
CO 2 u 2

eo 35 s
O.S5 X H

7.0-20 
5,00-20

9 ,0Pr-20
10,0Pr-20

9.0-18

26,024
21,022
27.090
27.090 
19,481

20,102
21,226
24.480
24.480 
19,895

MeHeHHe HopM pa cxoA a  MeTanjia no « hcmm Ko.uec. PacneTbi no- 
Ka3biBaiOT, h to  H3rOTOBJieHHe HepacKaTaHHbix äh oko b  AaeT  bk oh o - 
mhk) MeTaAAa Ha roAOByio nporpaMMy o k o a o  5 Tbic. t ,  a oömnö 
SKOHOMHAeCKHÜ 34)(jieKT — iCBblllie 1,3 MAH. py6.

K p oM e t o to , nepeBO A pacxaTaH H ux ä h ck o b  Ha HepaoKaTaHHue 
BbicBOÖOJKAaeT npoHSBOACTBeHHue nAom aAH, 3aHHMaeMbie Harpe- 
BaTeAbHUMH nenaMH h ipacKaTHUMM CTaHKaMH, KO Topue 6yA yT  hc- 
no A b 3 0 BaH b i ä a h  yßeAH HeHHH B b in y c K a  KOAeC.

Harpy3Ka Ha 
AHCK npH 
HcnbiTaHHH 
Ha cieHAax 

B K r  M

Koaeca c pacKaTamibm
AHCKOM

-KoJieca c HepacKaTanHUU
AHCKOM

AH<J
o
X
CU0> «9
a 3CO O CO «O 
CU o

2o>,
§  Sfi
g «
2CO H 
>> üCU o
U sa

ji(->ej
O
XX<Dn
ot->
s *
n a

jiHU
o
X
Q.

• <y «  
2 ^ co o co >o 
CU o

2

g -
S g

ucuo 
U x

•Q
U

i
Cto

600 5,00-20 1300 100 5,00-20 1300 240
800 10,0Pr-20 2500 100 10.0Pr-20 2500 200
940 6.00T-20 1550 100 7,0-20 2030 150

CpaBH H TeAbH bie CTeHÄOBue HcnuTaHHH H a AOAroBeuHOCTb Kojiet 
c pacKaTaH H biM H  h H epacK aTaH H biM H  AHCKaMH ,noKa3aAH, hto chsi- 
rae pacKaTU B aH H H  h H arp eB a , H3MeHeHHe KOHijxHrypaiiHH ähckob I 
3H3HHTeAbHO yBeAHHHAO HX AOATOBeHHOCTb HO cpaBHeHHio C pac
KaTaHHbiMH (T a ß A . 3 ) .

3KcnAyaTauH0HHbie HcnbiTaHHH KOAec noÄTBepjKAaiOT pesyAwa- 
t u  CTeHÄOflux HcnuTaHHH. H an pn M ep , cjiaKTH'iecKHH n po6 er KOJiec 
7,0— 20 c HepacKaTaHHHMH ähckhm h ä o  pa3pyuieHHH b SKcn.iya- 
TaitHH HaxOÄHTCH b  n peA eA ax  300— 450 t u c .  km , h to  npHMepHo b
1,5 pa3a n peB u m aeT  cpoK CAyjKÖu KOAec 6.00T— 20 c pacKaTaH- 
hum  ähckom , paH ee npnM eH H eM ux Ha 3 b to m o 6 h ah x  3HJI.

Y flK  621.762:621.86

r i p M M e H e H M e  M e T a n n o K e p a M M H e c K n x  M a T e p n a n o B  b  n o f l - b e M H o -  

T p a H c n o p T H b i x  c p e f l C T B a x

A. H. MBAHOB
yH H H n TH M au i.

COBPEMEHHblE Tpe6oBaHHH MaKCHMaAbHoö MexaHH3au,HH 
norpy30H H o-pa3rpy30H H bix, noA^CM H O -TpaH cnopTH ux h c k a b ä *  

ckh x  p a ö o T  CTaBHT n epeA  KOHCTpyKTopaMH 3 aÄ an y  C03ähhhh T a - 
KHX TpaHCnOpTHUX CpeÄCTB, KOTOpbie ÄOAJKHU 6U T b He TOAbKO 
npocTbi, H aAeiK H u h AOAroßeHHbi, ho h oÖ A aA aTb b h c o k o h  bk oh o -  
MHHHOCTbK) C yneTOM HX CepHHHOTO npOH3BOÄCTB3. ÜOAHOe yAOB- 
AeTBopeHHe b th x  TpeöoBaH H ö hcbo3m oikho 6e3 npHMeHeHHH n p o -  
rpeccH BH H x M arepH aAO B h coB epm eH H ux TexHOAorH iecKH x n p o -  
UeCCOB H3TOTOBAeHHH ÄCTaAefi.

O äh h m  H3 coBpeM eH H Ux, n po rpeccH B H u x  h sk oh om h h h h x  MeTO- 
ä o b  HBÄHeTCH MeTOA nopouiKOBOH MeTaAAyprHH. 3 aA aH a  p a 3 p a -  
Ö otkh  h BHeApeHHH MeTaAAOKepaMHnecKHx M aTepnaAOB, n o A y q ae -  
m u x  MeTOÄOM nopouiKOBofi MeTaAAyprHH, b  cpeACTBax MexaHH3a- 
Uhh n oÄ ieM H O -TpaH cnopTH bix  p aö o T  B03AOHceHa Ha A aöopaT opH io  
nopouiKOBOH M eTaAAyprHH yHHnTHMawa. B peAHX rnnpoK oro  
npHMeHeHHH MeTaAAOKepaMHnecKHx MaTepnaAOB b  cpeÄCTBax Me- 
xaHH3aiiHH TpaHcnopTHbix p a6 oT  onpeA eA eH a HOMeHKAaTypa Ae- 
TaAen, b  KOTopyio BKAioaeHLi TaKHe AeTaAH, Kan noÄUinnHHKH  
CKOAblKeHHH B33MCH nOAHIHnHHKOB KaHeHHH B HenpHBOÄHMX pO- 
a h k o b u x  KOHBeöepax h KOAecax pyqH bix TeAexceK, 3Be3AOHKH h 
BTyAKH npHBOÄHUX pOAHKOBUX KOHBeÜepOB, HanpaBAHKHÄHe BTyA- 
KH nOÄT>eMHbIX CTOAOB H T. Ä.

OcHOBaHneM ä a h  npeAAaraeMOÖ 3aMeHH noAuiHnHHKOB KaneHHH 
Ha MeTaAAOKepaMnnecKHe noÄinnnHHKH CKOAbaceHHH b p o a h k o b u x  
KOHBeöepax h  KOAecax pynH ux TeAeaceK h bah io tch  TexHHHecKHÖ 
pacneT h peKOMeHAaunn, npHBOAHMue b  TexHHnecKOö AHTepaTy- 
p e  [1, 2, 3]. yCAOBHH paÖOTbl nOÄUIHnHHKOB CKOAblKeHHH xapaK- 
TepH3yiOTCH ÄOnyCTHMUM yAeAbHUM AaBAeHHeM H CKOpOCTbK) 
CKOAbJKeHHH.

y A eA bH o e  AaBAeHHe b  noÄiunnHHKe CKOAbaceiiHH onpeAeAHeTCH  

no (JiopMyAe p  =

r n p  P  —  H arpy3Ka noÄUinnHHKa b kz\
l  —  pa6 on aH  ÄAHHa noAuiHnHHKa b c m \ 

d  —  BHyTpeHHHö AnaM eTp noAuiHnHHKa b m m .

AHaAOrHHHO ÄAH pOAHKB AHBMeTpOM 60 M M  ( r f= 30 MM. 
1=  17 mm, Harpy3Ka P = 6 5  k z )  yAeAbH oe AaBAeHHe paBHO 
12,7 K Z /C M 2.  CKopocTb CKOAbJKCHHH pOAHKB 0  =  0,17 M /ce K . flony- 
CTHMoe yAeAbHoe AaBAeHHe [3] npn ck o p o c th  CKOAbHceHHH 
0,5 M /ce K  paBHO 70 kz/cm2. OaKTHnecKHe yAeAbH ue AaßAeHHH h 
CKOpOCTH CKOAblKeHHH ÄAH nOÄUIHnHHKOB KOAeC pyHHUX TCAC/KeK 
TaKHce 3HaHHTeAbHO HHHCe AOnyCTHMUX.

ZI AH POAHKOBUX KOHBeÖepOB H KOAec pynHbix TCAOKeK 6yAeT 
npHMeHHTbCH MeTaAAOKepaMHHecKHÖ H<eAe30-rpa(J)HTOBUH MaTe- 
pnaA ^ r p - 3 ,  OÖAaABIOIIlHH XOpOIHHMH aHTHljipHKUHOHHUMH CBOH- 
CTB3MH H UIHpOKO npHMeHHeMblH ÄAH H3rOTOBAeHHH nOÄUIHnHHKOB 
CKOAbJKeHHH B pa3AHHHUX OTpaCAHX npOMUIUAeHHOCTH. KoSljKjlH- 
UHeHT TpeHHH MaTepHaAa > K rp -3  HaxoAHTCH b  npeA en ax  0,03— 
0,05 [1 ]. H3H0C0CT0ÖK0CTb e ro  b 2 pa3a Bbiuie, qeM y  6p0H3bi. 
Z Iah Bbiöopa cn ocoSa  okohhaTeAbHOÖ o 6p a 6oTKH p a 6oneö no- 
BepxHocTH noÄUinnHHKa cKOAbaceHHH H3 M aTepnaAa ZKrp-3 Aa6o- 
paTopneö nopouiKOBOH MeTaAAyprHH cobm ccth o  c Ka<J)eApofl 
«TeXHOAOrHH MaillHHOCTpOeHHH» yAbHHOBCKOrO nOAHTeXHHHeCKOrO 
HHCTHTyTa npoBOAHTCH HCCAeAOBaTeAbCKBH h 3KcnepHMeHTaAbHafl 
paßoTa noA  pyKOBOACTBOM A-pa  TexH. HayK JI. B. XyAOÖHHa no 
onpeAeAeHHio oöpaöaTbmaeMOCTH h ycTaHOBAeHHio onTHMaAbHux 
peacHMOB HiAHijiOBaHHH SToro M aTepnaAa.

C npHMeHeHHeM MeTaAAOKepaMHnecKHX MaTepnaAOB b HeKOTO- 
pbix CAyqaHX IIOHBAHeTCH B03MO*HOCTb ynpocTHTb KOHCTpyKAHIO 
y3Aa, b KOTopuö OHa b x o ä h t. Ha pnc. 1 noKa3aHbi Aua BapnaH- 
Ta noA3yHa HanoAbHoro TeAeacenHoro KOHBeöepa c ßecnaTKOBUH 
THTOBblM yCTpOHCTBOM.

nepB b iö , paHee pa3pa6oTaH H uö BapnaHT (pn c. 1, a)  npeAy- 
CMaTpHBaeT H3roTOBAeHHe noA3yHa H3 naacTM accu . B BepxHtoK 
noAOBHHy noA3yHa KaK ch aoboh  SAeMeHT 3anpeccoBbiBaeTCH Me- 
TaAAHHecKan cn oöa , a b hhachioio noAOBHHy —  (JiacoHHaH MeTaA- 
AHnecKan ßoßuuiKa c pe3böoBbiM OTBepcTHBM. HaAHune ck o ö u  h 
6o 6hihkh  b noAOBHHax noA3yHa ycAoatHneT He TOAbKO e ro  koh- 
CTpyKunio, ho h caM npouecc npeccoBaHHH noAOBHH noA3yHa Ha 
nAacTM accu. Bo btopom  BapnaHTe (pnc. 1, 6) noA3yH H3 MeTaA- 
AOKepaMHKH, c o c to h t  H3 Aßyx aßcoAioTHo OAHHaKOBbix AeTaAeii
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6e3 KaKiix-Außo ÄonoJiHHTejbHHX SJieMeHTOB. B  stom  ca y n ae  ofie  
aeTaJiH MoryT ßbiTb H3roTOBJieHbi b  o a h o h  npecc-(J)opMe.

3aMena nouuiHnHHKOB KaneHHH 1 (pnc. 2, ä) Ha M eTajw oKepa- 
MHTOCKHe nOÄUIHnHHKH CKOAbJKCIIHH 2 (pHC. 2, 6 ) B HeKOTOpblX 
poaHKOBbix KOHBeflepax h  KOJiecax p y n im x  TeneiKCK cym ccTBenno 
ynpomaeT hx  KOHCTpyKUHK).
JlaßopaTopHH nopouiKOBoft 
MeiaaiiyprHH npoBOÄHT nayn- 
HO-HCCJieÄOBaTeJibCKyio h 3KC- 
ncpHMeHTajibnyro paß oT y  h no 
TaKoft c jio jkhoh  npoßaeM e,
K a x  p a 3p a Ö O T K a  M a T e p n a A O B  
napbi T p e H H H  ä a h  n p H B O Ä H O -  
ro poAHKOBoro KOHBefiepa
(pnc. 3 ). CiioJKHocTb h  cneun-

P h c . 1

(JjHKHOCTb 3T0T0 BOnpOCa 3aKAK>naiOTCH B TOM, h t o  MaTepnaA nap 
TpeHHH poAHK-3Be3ÄOHKa 1 h  poAHK-BTyjiKa 2 ÄOAxeH oßecnenu- 
BaTb HaAe>KHyio pa6oTy poAHKa KaK b  ycAOBHHx HopMaAbHoro pe- 
ÄHM3, TaK H B ycAOBHHx peJKHMa HaKOnAeHHH. B yCAOBHHX pe*H - 
Ma HaKOnAeHHH 3Be3ÄOHKa H BTyAKa ÄOA>KHbI npOCKaAb3bIBaTb 
OTHOCHTeAbHO pOAHKa. B yCAOBHHX HOpMaAbHOTO peJKHMa ÄOAJKHO 
oöecneHHBaTbCH HeoßxoÄHMoe TnroBoe ycHAHe ä a h  nepeMemeHHH 
no KOHBeftepy ycTaHOBAeHHoro rpy3a. TaKHM oßpa30M, MaTepna- 
JIH pCAHKa H BTyAKH CO 3Be3ÄOHKOH ÄOAlKHbl OßAaÄaTb OÄHOBpe- 
MeHHO KaK (JjpHKHHOHHblMH, TaK H aHTHIppHKUHOHHblMH CBOÜCTBa- 
MH, T. e . OHH ÄOAJKHbl HMeTb CTpOTO OnpeÄCAeHHblft K03(j)(J)HU,HeHT 
TpeHHH.

P em eH n e  s t o t o  Bonpoca TpeßyeT b u h o a h c h h h  3HanuTeAbHoro 
ofoeMa Kax TeopeTHnecKHx, TaK h  3KcnepHMeHTaAbHbix pa6o r  n a

6a3e HcnoAb30BaHHH MeTaAAOKepaMHnecKHX MaTepnaAOB, cboü- 
CTB3 KOTOpblX MOJKHO H3MeHHTb B HIHpOKHX npeÄeAaX.

JlaßopaTopHeft nopouiKOBoft MeTaAAyprHH pa3paÖ0TaHbi npeÄ- 
BapHTeAbHbie TexHOAorHHecKne nponeccbi h  pa6oHHe neprejKH 
onbiTHbix npecc-tj)opM Ha 10 HaHMeHOBaiinft ÄeTaAeft cpeucTB Me- 
xanH3auiiH TpaHcnopTHbix paÖOT. BoAbHiHHCTBO ÄeTaAeft npeÄ- 
CTaBAHeT COßoft nOÄUIHnHHKH CKOAbJKeHHH pa3AHHHbIX CpeÄCTB 
MexaHH3au,HH TpaHcnopTa, h  ä a h  h x  H3roTOBAeHHH öyÄeT npHMe- 
HHTbCH aHTHljipHKUHOHHblft >KCAe30-rpac|DHT0BbIH MeT3AA0KepaMH- 
necKufi MaTepnaA nopncTOCTbK) 20— 25% .

JJjIH H3rOTOBAeHHH 3Be3ÄOHeK H nOA3yHa ßyÄCT npHMeHHTbCH 
KOHCTpyKUHOHHblft JKeAe30-MeÄb-rpa(j)HT0Bblft MeT a AAOKep 3MHHe- 
c k h ö  MaTepnaA, oßAauaioiunft BbicoKoft npoHHOCTbio h  h 3 h o c o - 
CTOftKOCTbK).

OÄHOBpeMeHHO c pa3paßoTKoft TexHOAOrnnecKHX npoueccoB 
npoBeÄeHa paßoTa no onpeÄeAeHHio HacbinHoro Beca, BeAHHHHbi 
ynpyroro nocAeÄeftcTBHH h  ycaÄKH ä a h  jKe;ie30-rpa(j)HT0Bbix h  
jKeAe30-MeÄb-rpa(J)HT0Bbix MaTepnaAOB.

FIpeÄBapHTeAbHbift pacneT  noKa3biBaeT, h t o  npHMeneiiHe MeTaA- 
AOKepaMHHecKHX MaTepnaAOB b  cpeÄCTBax MexaHH3auHH rpaH C- 
nopTa oßecneuHT cym ecTBeHHyio s k o h o m h k j . 
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ra3o n n aM eH H b ie  nen n  flnq BbirmaBKM aniOMMHMeBbix cnnaBOB

B. M . BOJ1KOB, A . H. XPAMHEHKOB, H. C. nABJIIOK

M h h c k h h  cpmina/i HHH TaBTOnpoM a

UE J I E C O O B P A 3 H O C T b  nonoAbaooaH HH 3A6KTpnnecKHx hah  
ra30nAaiMe«Hbix neneft ä a h  nAaiBiKH aAioMHHHeBbix onAaBOB  

onpeaeAHeTCH KOMnAe»coM ipaKTopoB, Taiaix KaK KanecTBo h ceße- 
CTOHMOCTb HpOÄyKIlHH, npOH3BOÄHTeAbHOCTb arperaTO B , ypOBBHb
yrapa MeTaAAa, BO3M0>KHOcTb MexauH3aunH npouecca nAaBKH 
h t. n. B,Mecrre c TeM npajflrwKa naKa3M BaeT, n ro  CTapbie ra30Bbie 
nenn OTenecTBeHHoro npoH3B0ÄiCTBa He M oryT KOHiKypHpOBaTb 
C COBpeMeHHbIMH HHÄyKUHOHHbIMIH yCTaHOBKaMH HO MHOCHM IIO- 
K33aTeAHM. 3 t 0  CnOCOÖCTByeT ÖHCTpOMy .BHeÄpeHHIO 3AeKTpO- 
nnaBKH b OTenecTBeHHyio npoM uuiAeaHOCTb, b  naoTHOiCTH a&TO- 
MOÖHAbHylO.

OfflHaKO OTXOÄ OT TpaAHUHOHHOTO CnOCOßa nAaBKH aAIOMHHHe- 
Bbix cnAaBO'B b  BeAyuiHx KanHTaAHCTHnecKHX e rp a a a x  He c to ab  
3aMeieH. TaK, ({m pM a JlecTep H HÄacTpH3 (C LU A ), cneunaAH3H- 
pyiomaHCH Ha AHTbe nOÄ ÄaBAeHHeM, ycTaHOBHAa b hobom  uexe  
OTpajKaTeAbHyK) nenb-MHKCep eMKOCTbK) 30 T, CTOHMOCTb KOTOpOÖ 
OKynHAacb MeHee neM 3a t o ä  [1 ] .  Ha 3aBO Äax (j)npM PeHO h n e m o  
(OpaHHHH) npHMeHHIOT KaK nAaMeHHbie, TaK H HHÄyKUHOHHbie 
nenn. B pnue AHTeftHbix uexoB  U lBeftuapH H  nAaBKa A e ren x  MeTaA- 
aob BeueTCH b nAaMeHHbix n enax  [2 ]. O n p M a  <t>HAT (H t b a h h )  
ycneoiHO HcnoAb3yeT ra30Bbie nenn aMepiiKaHCKoft (JmpMbi J Ih h ä -  
6epr X. H . Ä aH H o e  n oA O *eH H e  b aBTOMoßHAbHoft npoM biuiAeH- 
HOCTH 3a pyße>KOM oßbHCHfleTCH TeM, HTO (jmpMbl-nOCTaBUIHKH  
KopeHHbiM oßpapoM  ycoBepmeHCTBOBaAH KOHCTpyKUHH ra3onAaM eH -

Hbix n ene ft ä a h  nAaBKH 3a io m h h h h  h  cu eA aA H  h x  K O H K ypeH Toeno- 
CoßHblMH n o  OTHOUieHHK) K HHÄyKHHOHHbIM yCTHHOBKaM. ITpHM e- 
poM  3T0M V M o ry T  CAyacHTb ra3 0 B b ie  n en n  (pnpM bi JlnHÄßepr 
(C LU A ), CK AH H ap H M oH O M eT ep  (AhTAHH). ÄH aAH 3H pyH  KOH
CTpyKUHH yK a3aH H b ix  n ene ft, m o j k h o  KO H C TarapoB aTb , h t o  h x  yco- 
BepUieHCTBOBaHHe HIAO n o  nyTH  H3bICKaHHH B03M0JKH0CTefi OCAa- 
ßHTb B p eÄ H oe BAHHHHe aTM O c^iepbi nenn  Ha K an ecT B o  p acn A aB A eH - 
H o ro  M eT aA A a  BCAeucTBHe KOHTaKTnpoBaHHH u inxTb i c nAaM eH eM . 
B coßpeM eH H bix  ra3on AaM eH H b ix  ycTaH O B K ax  p e3 K oe  c H H *eH H e  Ha- 
cbiiueHHOCTH ra30M , CTeneHH o k h c a c h h h  h  3arpn3H eH H H  p a cn A aB - 
AeHHOTO M eT aA A a  HCMeTaAAHneCKHMH BKAKjneHHHMH ÄOCTHraeTCH 
nO ÄÄep iKaH H eM  cAaßooi<H CAH TeAbH oft aTM O cipepbi (C 0 2 He ß o A ee  
8— 9 % )  h  pa3aeA eH H eM  n p o u e c c o B  naaBKH  h  BbicTaHBaHHH p a c -  
H A aB A eH H oro  M eTaAAa n o  30H 3m  o ä h o ü  n en n  h a h  H cnoAb30B3HHeM  
OTÄeAbHblX cßAOKHpOBaHHblX yCTpoftCTB. Ü A aB A eH H e M eT aA A a  
b  KO H TpoAH pyeM oft a T M o c ifiep e  cn o c o ß c T B ye T  n oA yn eH H io  M eT aA A a  
x o p o u ie r o  K anecTB a h no3BOAHeT HMeTb y r a p  ih h x t m  Ha yp oB H e  
3AeKTponA3B KH , t . e. He ß o A e e  2% [3 ].

UeftCTBHTCAbHO, CpaBHHTeAbHblH aH3AH3 p aß oT b i ra3on A aM eH H oft 
n enn  (pnpM bi J lH H u ß ep r n a  B o a j k c k o m  aB T0 3aB 0A e h  h h ä v k u h o h - 
H o ii H A T -6 Ha M u en cK O M  3aB 0 A e aA ioM H H H eBoro  AHTbH n oK a3 aA , 
n r o  b  o ß o n x  C A ynan x  ocwepiKaiH H e ra30B  ib ponAaiBAeHHOM M eT aA A e 
ä o  Ä era3auH H  He3HanHTeAbHO. H eB b ico K a n  3arpn3HeHH0CTb a c t k h x  
CnABBOB OKHCA3MH B COBpeMeHHblX nAaM eHHblX n e n a x  OßyCAOBAH-
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BaeTCH caeayiom H M . B yciaH O BK ax, HM eiom ax O TaeatH yio  K aM epy  
naaBJieHHH, öoab iuaH  aacT b  okhcaob 3aaepiKHBaeTCH Ha cncm ia jib -  
hom HaKJioHHOM n o a e , r a e  npoH cxoÄHT njiaBjieHHe caan n . M e T a a a ,  
CTexan b HaKonnTeabHyio KaM epy, aonoaH H TeabH o OTCTaHBaeTCH 
OT BKAKWeHHft.

B KpynHbix ra30Bbix arperaTax (pnc. 1) pacnaaBaeHHbift Me- 
Taaa H3 njiaBHJibHoft nenn 1 no nceaoöy 2 nepHoanaecKH Bbinyc- 
KaeTCH b pa3ÄaTonHyio neab 3. Bo3MOJKnocrb nonaaaHHH okhcjiob 
H3 ne'in 1 b KaMepy HeßejiHKa. KpoMe s to to , anTeftHbie o tx o ä u  
3arp y »a i0 Tca  He b njiaBHJibHyio KaMepy (nan s to  ocymecTBJiaeTca 
Ha CTapbix njiaMeHHbix ycTaHOBKax), a b otcck  4. Ilpn  stom uihx- 
Ta, HMeiomaa pa3BHTyio noßepxHOCTb OKHCJieHHH, njiaBHTca He- 
nocpeHCTBeiiHo b pacnjiaßjieHHOM MeTajuie 6e3 bo3achctbhh nea- 
nofi aTMOc4)epw. 3 to  no3BOJiaeT pe3KO yMeHbuiHTb yrap jierKOBec- 
Hoii qacTH caaKH, ee OKHCJiaeMOCTb h nonaaauHe okhcjiob b ochob- 
Hyio BaHHy, TaK «a n  ohh ocTaioTca Ha noBepxHOCTH MeTaJiJia b o t-  
cexe h yaajiaioTca BMecTe co uiJiaKOM.

T «6 ji h ml

y - a  p y - ,

P h c . 1. B jiok  ra30Bbix  neaeft J ln H aöepr:
/ —  nJiaBHJibHaa neab  AR60000 ; 2 —  * e a o 6 ;  3 — l')a3;;aro'ni;ni neab 

AR40000; 4 —  OTceK njiaBHJibHoft nenn

K o H p e H T p a u H O H H a a  ro M o re H H O C T b  p a c n j ia B J ie H H o r o  M e T a ju ia  

b H e rJ iy 6 o K H X  B a H H a x  n jia M e H H b ix  n e a e f t  a o e r a T o a H o  B b ic o K a . 3 t o  
b h ä h o  H3 T a Ö A . 1 h 2, r a e  n p n B e a e H H  p e 3 y a b T a T b i  x H M H a e c K o r o  

a H a a H 3 a ,  a TaK > K e  3 H a a e H H a  c p e a H e K B a a p a T H a H b ix  O TK A O H eH H io  S* 
H KO3(J)(| )H lIHeHT0B B a p H a ilH H  V* Ä A H  n p O Ö  H3 C n a a B a  AJI4, B3H- 

t h x  n o  x o a y  p a 3 A H  b k h  H3 r a 3 a n a a M e » H 0 f t  (e M K o c T b io  10 r )  h  hh- 
a yK U H O H H o ft (H A T - 6 )  n e a e f t  H a  M n eH C K O M  3 a B o a e  sa io m m h h cb o to  
A H T b a . O a H o p o a H o e T b  c n a a B a  n o  c o a e p m a H n io  o c h o b h h x  s a e M e H -  

t o b ,  x a p a K T e p H 3 y e M a a  c y M M o ft  K03 (}>< })H iiH eH T0B  B a p n a u n n  [4 ]  Si, 
M e, Mn h  Fe, b o ö o h x  c a y a a a x  n p n 6 A H 3 H T e a b H o  

o a H H a K O B a . T a K ,  S V *  a a a  H H a yK n H O H H o ft n e n n  

c o c T a ß a a e T  18,05, a a a a  r a 3 0 B o f t  —  19,12.
B n e a a x  co n o cT a B ae H H a  M exaH H aecKH X c b o ö c t b  

oaHOTHnHbix cnaaBO B, Bb inaaB aeH H bix  b  ra 3 o n a a -  
MeHHoft h  HHayKnHOHHoft n e a a x , ö b ia n  n o a B e p m y -  
t m  cTaTH CTH aecKoft o n e iiK e  p e3 ya b T a T b i H cnbiTa- 
HHft npoM biu iaeH H bix  naaBO K B o a j k c k o t o  aBTOMO- 
ÖHAbHOTO H M h HCKOTO MOTOpHOTO 33BOaOB. C p aB - 
H H Baancb  p e3 ya b T a T b i M exaH H aecKH X ncnbiTaHHft 
6ah3khx n o  XHMHaecKOMy c o c T a ß y  cnaaBO B: AK9 
(0,2— 0,4% M g; 8,5— 9,5% Si; 0,4— 0,6% Mn;
0 ,05— 0 ,2 %  Ti; A l —  o c T a a b n o e )  h  A.J14 
(0 ,1 7 — 0 ,3 %  M g; 8 ,0— 10 ,5%  Si; 0 ,2 5— 0 ,5 0 %
Mn; A l —  o c T a a b H o e ) .  I l e p B b i f t  c n a a B  B b in a a B -  

a a a c a  b  ra30Boft n e n n  Z(CT 3300 J lH H a Ö e p r ,  b t o - 

p o f t  —  b  HAT-6. H a c T O T H b ie  K p n s b ie  p a c n p e a e a e -  

h h h  n p e a e a a  n p oaH O C T H  H a  p a 3 p b iB  o s h  o t h o c h  

T e a b H o r o  y n a n H e H n a  6 n o K a 3 a H b i H a  p n c .  2 h  3.
H 3  n p n B e a e H H b ix  a a H H b ix  c a e a y e T ,  a r o  H a M hh- 
CKOM M OTO pH O M  3 a B O Ä e  n p H  n p H Ö a H 3 H T ea b H O  o a n -  

H aKO BO M  y p o B H e  M e x a H H a e c K H X  c b o ü c t b  a a c T O T a

n%

30

20

10

XHMHaecKHft cocTaB npofiu

SI M g M n Fe

XHMHHeCKHft COCT8B np(

Mg

f l e a b  K A T -6 r a  3 o  b a a n e n b

9,40
9.70 
9,2010,00
9,50
9.70

0,25
0,29
0,29
0,28
0,26
0,25

0,25
0,26
0,25
0,25
0,23
0,25

0,70
0,69
0,77
0,71
0,69
0,71

8,80
9.20 
9,70
9.20 
9,30

0,19
0,17
0,20
0,20
0,20

T  a 6  ji h n a 2

IloKa3aTe^b

S.ieMCHTM

SI M g M n Fe

n e a b  H A T - 6
0,267 0,019 0,01 0,03 —

v x
2,78 7,04 4,00 4,23 18,05

r  a 3  o b a « n e a b

s x 0,322 0,013 0,016 0,011 —

v x 3,50 6,85 6,32 2,45 19,12

OTKaoHeHHft o t  TY  aaa cn a a ß a  AK9 MeHbine, aeM o t  TpeöoBami 
TOCTa.

A a n  ouchkh  CTeneHH OTKaoHenim o t  T y  BBeaeM neanaHii 
5

M  =  — - , (rae Si —  n o a e  paaöpoca c a y a a f t H o f t  B e a n a H H u  b  c tc
*̂ 3

poHy HapymeHHH T y ; S 2 —  oömee noae pa3Öpoca cayaaii

P h c . 2. SM nH pnaecK oe (KpHBbie 1 )  h TeopeTnaecKoe  
(KpnBbie 2) pacn peaeaeH H e 3HaaeHHft n p e a e a a  n poa - 
h octh  ( a )  n OTHocHTeabHoro yaaHHeHHH ( 6 )  a a n  cn aaB a  

AK9

b-l

^  l
1 /

^2

\
\

1 t
f 1 

1
| ^ 4

S!
1 1* 1

2

1
1
1
i

18,7 20,2 21,7 23,2 24,7 26,2 27,7 29£d6KrßiMl 1,5 2,5 3,5 4,5 5,5 5%

a )  _ 6 )

Phc . 3. SM nnpnaecK oe (KpnBbie 1) h TeopeTnaecKoe (KpnBbie 2 ) pacnpeaeaeH n  
3HaaeHnft n p e a e a a  npoaHOCTH ( a )  h OTHocHTeabHoro yaanHeHHH ( ö )  aa:

cnaaBa AJ14
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36 ÄBTOModHjibHan npOMMiujieHHOCTb .NS» 6, 1972

b 3H a iH T e jib H o ft M ep e  on p eaeJ ia iO T  momcht pa3rpy3KH (Konen 
n e p H o a a  I I ,  p n c . 1, 6 ) ,  n o  CB oeM y CMHCJiy cxoähhh c  MOMeHTOM 
äocthjk0Hhh yc jiO B H oft rpaH H U H  n e p e x o Ä a  MaTepnajia TO J icroro  
crrepxHH otähbkh H3 n xa cT H H e oK o ro  coctohhhh b y n p y r o e .  Onbi- 
tm n o K a 3biB aioT , hto p a 3r p y 3« a  HannHaeTCH n p n  p a 3ÄHUHbix 
TCMnepaiypax. 3 to  3 aoniCHT o t M aTep naJ ia  otähbkh, a TaKJKe 
ckopocth oxjiaaoÄeHHH.

TaKHM oßpa30M, äjih onpeaejieMHH BejrHHHHbi HanpHJKeHHfi 
b ycaaoHHoft p e in e w e  (a b o 6meM cjiynae b Äio6oß otähbkc) 
HeoöxoaHMo yHHTbiBaTb ynpyro-injiacTHHeoKHe CBoficTBa MaTe- 
pnajia otjihbkh npn BbicoKHX T eM n epaxypax .

BeJIHHMHbl 3TIHX IianpH/KeHHH OnpeaejIHIOTCH MCTOÄaMH, 
npejtJiaraeMbiMH b  paßoTax [2 «  6 ], B pa6oTe [6] Hcnojib3yencH 
npeaeji TeKynecTu, b paßoTe [2] —  nauHbie pe-TaKcauHoiinbix
HonbiTaHHii. HMeio'TCH TaKHce npeajioiKeHHH npn pacneTax Hanpn- 
JKOHHß B OTÄHBKaX HCn0Äb30BaTb flaHHbie HlCnblTaHHfi Ha nOJI3y- 
HeOTb [2 ]  H paCTHJK6HHH (c>KaTHn) CO CKOpOCTHMH «eiJlOpMH- 
pOBaHHH, COOTBeTCTByromHMH yCJIOBHHM JIHTbH [7 ],

O aHa.Ko b  jiioöom cjiynae  n eo 6 x o Ä «M O  pacnojiaraTb äbhhhmh 
HcnbiTaHHH Ha peJiaKicaiiHio, no jisynecTb h pacTHJKeime c hocto- 
H'HHblMH CKOpOCTHMH ÄetJlOpMaUHH, nOJiyHeHHblMH B COnOiCTaBH- 
m h x  y-cJiOBHHX. HM eiom HecH  ÄauH bie HcnbiTaHHH Ha pe-aaKcaum o  
h no.aaynecTb H a rro  H0nojib3OBaTb 3aTpyjiHHTeJibiio H3-3a pa3 - 
JIHHHH B yCJIOBHHX npOBejI6HHH 3KCnepHMCHT0B. flaH H ble  Ha 
pacTHHcenne co ckopocthmh h  CTeneHHMH Äe<}>opMauHH, coot- 
BeTCTIByiOmHMH yCJIOBHHM JIHTbH, npaKTHHeOKH OTCyTCTByiOT.

Jleft.CTBHTeJIbHO, aHaJl;H3 KpHBblX OXÄajKÄOHHH CTajIbHblX OTJIH- 
BOK pa3JI«HH0r0 B6Ca H TOJIUIHiHbl CT6HOK [3, 4, 8] nOKa3bIBaeT, 
hto CKopocTb iie4)opMau.HH MeTaJiJia OTJIHBOK b oöjiacTH TeMne
paTyp 700— 1200° HaxoiHiHTCH ib npejie.nax 0,05— 0,000001% b mh- 
HyTy npn MaKCHMajibHoft CTeneHH Äe$opMauHH nopHÄKa 0,5%. 
B jiHTepaType nonanjiniomee 6ojibuiHHCTBo uamibix nojiyneHo 
npH ÖOJIbHIHX CKOpOCTHX H CTenBHHX ÄecjxjpMaUHH, XaipaKTepHUX 
ÄÄH yiCJIOBHH OÖpa60TKH MCTajIJIOB ÄaBÄ0HHeM.

IJejibio HacTOHuieft pa6oTU 6hjio rrpoBeiienHe Ha3BaHnbix 
Bbirne HcnbiTaHHH npn TeMneparypax 700— 1000° h aHajiH3 nojiy- 
HCH.HblX ÄaHHbIX.

HcnbiTaHHH npoBOÄHJiHCb Ha ycTaHO.BKe HMAIII-5C, b  k o t o -
py io  ÖblJIH BHeCeHbl 3HaHHTeÄbHbie H3M0H6HHH, n03IB0JIHBUIMe 
ocym ecTBHTb aBTOMaTHnecKoe peryjiHipoBaHHe TeM nepaTypbi 
o6 pa3 iia  c bmcokoh tohhocthio, H3MepeHHe aeijiopMauHH Ha pac- 
neTHOH 6a3e, HenpepbiBHyio 3 anncb  HanpHJKeHHfi h  ÄecjiopMauHfi, 
3ama.HiHbrä 33koh ÄeiJiopMHpoiBaHHH (peJiaKcanHH e = c o n s t ,  no ji- 

3ynecTb c f = c o n s t ,  nocTOHH«aH CKopocTb nefJiopMaiiHH e = c o n s t ) .
Häh nDöBeneHHH HcnbiTamifi öbu ia  B b i6 p a «a  aycTeHHTHan c ra jib  

1X18H9JI c TeM, hto6h HCKJiiOHHTb BJiHHHHe 4>a30Bbix npeB pa- 
UieHHH. OÖpa3HbI (HH3MeTpOM 5 M M , JI.THHOH 120 m m )  H3TOTOB- 
JIHJIBCb MeTOÄOM JIHTbH nO IBbinJiaBJIHeMbIM MOHejIHM C HeÖOJIb- 
uiHM npHnycKOM Ha o öp aßoT K y  uiJiH(})OBaHHeM. B c e  o6pa3iibi 
6hjih 3aJiHTbi H3 MeTajuia ooihoh njiaiBKH, npoBefleHHoft b sjieK- 
TpOneHH c OCH OB HO H (jlyTepOBKOft. X«MHH6CKHH COiCTaB CTHOH
TaKoft: 0,1% C; 0,6% Si; 1,3% Mn; 18% Cr; 9,0% Ni; 0,015% 
P; 0,027% S.

TeMnepaTypa H3MeHHJiacb o t oiuhoh rpynnbi onbiraB  k apyroft 
C HHTepBajIOM 100°.

CxopocTb HarpeBa HcnbiTyeMoro o6pa3ua, peryjiHpyeMan aBTO- 
M aTHHeCKHM yCTpOHCTBOM, iB OnblTaX npHHHTa nOCTOHHiHOH, He- 
33BHCHMOH ot MaKCHMajibHoft TeMnepaTypbi HarpeBa o6pa3ua.

_  BbinepiKKH o 6 pa3 n a  nocjie 
H arpeB a  npn nocTOHHHOö

O H a  paBH a 0,2 z p a d / e e n . B peM H  

df  Kr/MM?

6,25

5,0

3,75

■2/

1,25

i= 0 ,1 7 % B iVUH

1

0,043
|

/

/
0,0037

1
I

0,0024
£ = 0,0009%  e muh

rf
0 0,1 0,2 0,3 0,0e,%

Phc. 2. Ä H arpaM M bi pacTH- 
JKCHHH CTaJIH 1X18H9JI 
c  nOCTOHHHbIMH CKOpOiCTHMH 

flC ((> o p M a u K H  npn 800°

0,5

0,3
0,2

0,1

6=1,172Kr/MM OL)
/ I

/ \ 7 7 0,64

/

6=0,5kf/MM1

20 50 00

B )

t  MUH

jiHiomeß. KaiKjiaH KpHBan 
Bcex BHÄOB HCHblTaHHÖ no- 
CTpoeHa no cpeuHHM 3Ha- 
HeHHHM H3 pe3yjIbTaT0B 
ÄByx-Tpex onbiTOB.

ripn b h c o k h x  T eM n ep a- 
Typax Ha6jiiOÄaeTCH cy-
meCTBeHHan 3aBHCHM0CTb 
MexaHHnecKHX xapaKTepn- 
cthk jiHToro MaTepnajia 
OT CKOpOCTH Äe<j)OpMaU.HH 
(pHC. 2 ),  OCOÖeHHO B HH- 
Tepßajie Majibix CKOpocTeA 
(o t  0,0009 ä o  0,043% b 
MHHyTy), xapaKTepHbix 
ä ä h  ycÄOBHÄ ÄHTbH. H a
Bcex KpHBblX MOJKHO Bbl- 
ÄeÄHTb yqacTOK ÄHarpaM- 
Mbi, rÄ e  npaKTHnecKH ot- 
cyTCTByeT noBbimenHe co- 
npoTHBÄeHHH njiacTHne- 
ckoh Äe4)opMauHH, t. e. c 
HeKOTOporo MOMeHTa 3a- 
ÄaHHan CKopocTb Ä e$ o p -
M3HHH CT3H0BHTCH paBHOH 
CKOpOCTH yCTaHOBHBHlefi- 
ch nOÄ3ynecTH. ConpoTHB- 
ÄeHHe Äe^opMHpoBaHHio 
naÄaeT c noBbiuieHHeM 
TeMnepaTypu. noBbime-
Hne TeMnepaTypbi npHBOÄHT k TOMy, hto HanaÄbHbiH ÄHHeftHbi 
yqacTOK ÄnarpaMMbi pacTHHieHHH coxpamaeTCH, 3aMeTH0 chhjk< 
eTCH npenen TeKynecTH MaTepnana.

AHaÄH3Hpyn pe3yÄbTaTbi HcnbiTaHHH Ha noÄ3ynecTb, mojkho o' 
MeTHTb, hto npn T eM n ep a ry p ax  700, 800° HaÖÄiOÄaeTCH 3HaHJ 
TeÄbHbift ynacTOK HeycTaiHOBHBHieHCH noÄ3yHecTH. Oh xapaKTi 
pH3yeTCH peaKHM yMeHbuieHHeM ckopocth noÄ3ynecTH c pocto 
Äe<j)OpMaHHH H CpalBHHTeÄbHO BHlCOKHM HanpHJKÖHHeM, npn K0T( 
poM 3aMeTHa nOÄ3ynecTb (pnc. 3, a , 6 ) .  ripn TeMnepaTypa 
900— 1000° 3HaHHTejibHo coKpam aeTCH HeycTaHOBiiBUiHHca yqa< 
tok ÄHarpaMM, yMeHbinaeTCH 
HanpnjKeHHe, npn kotopom ßkP/mm*
3aMeTHa noji3ynecTb.

KpHBbie penaKcauHH, npn- 
BeÄeHHbie Ha pnc. 4, noKa3bi- 
B3IOT 3H3HHTeÄbH0e H3MeHe- ‘
HHe c k o p o c t h  h  npeÄena pe- 
naKcaiiHH c noBbiuieHHeM TeM- j g  
nepaTypbi. B Hanajie nponec- ’  0  
ca HaÖÄioÄaeTCH pe3Koe c h h - 
HceHHe HanpnjKeHHH b  c o o t - 
BeTCTBHH C HanaÄbHOH Ha-

Phc. 3. KpHBbie noji3yHecTH cra- 
äh 1X 18H 9JI npn 700 ( a )  h 

1000° ( 6 )

ßo=V5

U f #

l

6o=535

10 20  3 0  50  t n m

TeMnepaType coeraBÄHeT 
60 muh. BbiÄepJKKa o6ycÄOB- 
ÄeHa HeOÖXOÄHMOCTbKJ CTaÖH- 
ÄH3aiiHH TeMnepaTypbi no ce- 
neHHio h ÄÄHHe o6pa3iia, a 
TaKHce CHCTeMbi H3MepeHHH 
ÄetliopMaiiHH.

H c n b iT a H H H  H a  p a c T H jK e H n e  

n p o B O Ä H Ä H  npn n o c T O H in ib ix  

CKOpOCTHX Ä e (j)O p M a H H H  H y c -  

ÄOBHH, HTO B K 3JK Ä 0M  OnblTS 
T e M n e p a T y p a  o c T a ß a Ä a c b  H e- 

H3M eHHOH. Y c T a H O B K a  n03B O - 

Ä H Ä 3  o c y m e c T B H T b  Äe(J)ODM H- 

D O B aH H e CO CKOPOCTHMH

0,17— 0.0009% b MHHyTy. üo 
ä o c t h j k c f h h  0,5% cyM M ap - 
h o h  Äe(J)opMaHHH o6pa3en 
ö b icT p o  pa3rpyjKajicH ä ä h  
OnpeÄeÄeHHH yn p yroß  cocTaß-

P h c . 4. K p H B b ie  p e n a K c a u H H  cTa- 
äih 1X18H 9JI n p «  700° 

r p y 3K©fl.

ü o  pe3 yÄ b T aT aM  n cnb iTaH n fl m o jk h o  ycTaHOBHTb oßmyi 
3aKOHOMepHOCTb: n pn  Ä I060M  BHÄe HcnbiTaHHH B HHTepBaj]
T eM n ep aT yp  700— 800° n eTK o  oÖHapvJKHBaeTCH ynpOHHeHHe MeTai 
n a  b n p o u e c c e  n Ä a cT H n ecK oro  Äe^opM H poB aH H H . 3 t o  BbipajKaeTc 
b to m , h to  c y m e c T B ye T  3aM eTH bifi yn acTO K  HeycTaHOBnBmeHc 
noÄ 3ynecTH  (p n c . 3 ) ;  HaÖÄiOÄaeTCH H eK O T opoe noB bim eH H e conpi 
THBÄeHHH nuacTH H eoK ofl Äe(}>opMauHiH « a  n u o m a u K e  TeKynecT 
n pn  HcubiTaHHHx Ha paoTH jKeH H e (p n c . 2 ) ;  yBeÄHHHBaeTCH npf 
n eu  peuaK cauH H  c  noBbiu ieHHeM  H anaÄbH bix  HanpnjKeHHH b of 
p a 3 u e  ( p » c .  4 ).  C  noBbimeHineM  T eM n ep aT yp b i H cn b iTyeM U  

o6na3UOB 3(|)(j)eKT ynpoHHeHHH M eTaÄ Ä a CTanoBHTCH MeHee 3i 
MeTHbiM h npaK TH H ecK « H cne3aeT  k  900° (p n c . 3, 4 ).

ü o c K O Ä b K y  H a n p H J K eB H o e  cocT O H H H e  o tä h b q k  o n p e u e Ä H e rc  

n p e a n ie c T B y io iu e ß  n Ä a c T H H e c K o f l  Ä e ^ o p M a u n e f l ,  6m äh  n ocT p oeH  

3aBHlCHMOCTH nÄBCTHHeCKOH ÄO lJlOpM aUHH 0 T B p eM eH H  ÄÄ H  K a »  

Ä o r o  B H u a  H cn b iTaH H H . B H acTHOCTH , H a  p n c .  5 npH B eÄC H b i pf 
3 y Ä b T a T b i o ö p a ö o T K H  S K c n e p H M e iiT a Ä b H b ix  Ä a H H b ix , noÄyneH H b i 

n p n  T e M n e p a T y p e  800°: ä ä h  p e u a K c a u H H  —  K p H B a n  I, ä ä h  hoj 
3yH eC TH  —  K p H B b ie  2 , 3  H Ä Ä H  paCTHJKCHIHH —  Kp'H 'Bble 4 , 5 , 6, 

A H a .Ä H 3 H p yH  3 a BHCH MOCTH, n p H B eÄ eH iH b le  H a  PHC. 5, MOJKH 

3 a «Ä IO H H T b , HTO BeÄHHHHbl nu aC TH H eC K O fl ÄeiJ lO 'pM aU H H  OÄHHaW 

Bbl TO ÄbKO  B H eK O TO pb lX  H aCTH blX  CÄyH H H X (H a n p H M e p , B MC 

M eH Tb i, c o o T B e T C T B y io iu H e  TO H KaM  n e p e c e n e H H H  k p h b o h , n o c T p o e i 

h oh  ä ä h  p e u a K c a u H H , h k p h b m x  ä ä h  p a 3 Ä H H H b ix  c K o p o c r e f t  

(J iop iM auHH n p «  p a cT H J K eH H H ). B o ö m e M  C Ä y n a e  h n p o u e c c b i  h; 

p a cT a H H H , h, C Ä eÄ O B a T eÄ b H o , BeÄHHiHHbi n Ä a c T H H e c K o fl  Ä e(})0 [ 

M aU H H  pa3Ä H H H bI Ä Ä H  BC6X BHÄOB H C nb IT3H H ß . no-BH ÄH M O M ;
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P n c . 5. H apacT aH H e  bo  BpeMeHH n jiac- 
THHeCKOH ACCjlOpMaUHH npH HCnblTa- 
h h hx  Ha peA axcau n io , noJi3yHecTb h

pacTHJKeHHe npn  800°

i pe3yjibTaTbi pacneTOB H anpsm enn ft npn HcnoAb30BaiiHH Tex  
mh Ä p yrax  ÄaHHbix 6yÄyiT T a K * e  HeoauH aicoBM.

riO S TO M y AAH pacneTOB BeAHHHHU HanpH>KeHHH B OTAHBXaX 
ipeanonTHTejibHee noAb30BaTbCH ä sh h u m h , nojiyneHHbiMH npn  
«jnbiTaHHHx M eraju iO B  Ha pacrsuK euH e ( « K a r n e )  co  okopocthm h  
ie(j)OpMaUHH, COOTBCTCTByiOmHMH paÖOTC OCTbTBaiOUIJHX OTAHBOK. 
[leHCTBHTejIbHO, HpH HCIlHTaHHHX Ha paCTHHieHHe TaK Hie, KaK 
i b ocTbiuaiomcH o t jih b k c , HenpepbiBHO h3M 6hhiotch h ÄetjxjpM a-

u h h , h aeftcTByioiHHe b MeTaJiJie HanpniKeiiHH. A  b  n pou eccax 
pejiaxcauHH h noA3yuecTH H3MeHHerrcH TOJibKo o ah h  H3 n ep em c - 
jieuHbix cjiaKTopoB, nooToiMy aaH n u e upoueiocH no (J)H3iHHecKOMy 
CMbicJiy b MeHbuieft CTeneHH cooTBeTCTByiOT npoueocaM  Harpy- 
HieHHH OTJIHBOK.
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y f lK  621.74.002(73)

CHCTEMA nPOEKTHPOBAHHSI H ITOKA3ATEJ1H IIHTEHHblX UEXOB 
B ABTOMOBHJTIbHOH nPOMblLUJIEHHOCTH CLUA

A BTOM OBHJIECTPOEHHE CUIA no- 
TpeÖJiHCT ö o jie e  3 0 %  Bcero u y ry im o ro  

jiHTbH, BunycKaeM oro b  CLUA, b tom  hhc- 
jie 50% JiHTbH H3 KOBKoro nyryH a, h to  C03- 
naeT ßjiaronpHHTHbie npeAnocuAKH a a h  op- 
raHH3auHH KpynHOcepHHHoro cneu,HajiH3H- 
poßaHHOro npoH3BoacTBa.

3a nocjienH ee BpeMH npeanpHHHMaAHCb 

pa3JiHHHoro p o a a  nonbiTKH noB bim aTb peH- 
TaÖejibHocTb jiHTeÖHbix npeAnpHHTHH; yc - 
nexH b SKOHOMHnecKoii aeHTejibHOCTH npcA - 
IipHHTHH ÖblAH AOCTHTHyTbl 3 a cneT npHM e
HeHHH KOMnAeKCHoro (cHCTeMHOro) n o A x o - 
Aa, K orAa npoH3BOACTBeHH3H cTpyKTypa  
paCCMaTpHBaeTCH KaK BXOAHIUe-BUXOÄH- 
maa M oaeAb, BKAtonaioiuaH b  cc6 h n o a c n -  
CTeMbl [1 ] ,

JlHTeöHbifi u ex  b  ueaoM , paccM aTpH Bae- 
Mbifi b BHae BxoAHiue-BbixoAHm eft cH cre- 
Mbi, npeacTaBAiieT coöoft CAOiKiiyio M oaenb. 
üocpeacTBOM cncTeM Horo aHajiH3a h MaTe- 
MaranecKoro MoaenHpoBaHHH c t3 h o b h tc h  
B03M0KHHM 9<{)((>eKTHBH0 CÖaAaHCHpOBaTb 
nocTynaeHHe 3aKa30B b  u ex , oöecneneiiH e  
CbipbeM, H3rOTOBJieHHe (JiopM, CTepHiHeft, 
naaBKy h  pa3AHBKy M eTaAAa, yaaA eH u e  
ahthhkob, T epM oo6 p a 6 oTKy, 3anHCTKy, x p a -  
IieHHe OTAHBOK, 0 ({)OpMAeHHe nOCTHBOK H 
apyrne on epau n n .

KoMnAeKcHbiü n o a x o a  n o 3 BOAHeT skciic -
pHMeHT3AbHO BOCC03aaTb pe>KHM paÖOTbl 
npoMbiuiAeHHoro npeanpHHTHH, caeA aT b  
npaBHAbHbiü Bbiöop b  HanpaBAeHHH npoeK - 
THpOB3HHH H OÖAemHTb paC H d  AHHaMHHe-

CKOro peiKHMa p a ö o ™  npeanpHHTHH h  cno- 
COÖOB npOH3BOACTBeHHOrO KOHTPOAH.

AHaAH3 pbIHKa HBAHeTCH nepBbiM UiarOM 
b KOMnAeKCHOM n o a x o a e  k  npoeKTHpOBa-
HHIO HOBblX AHTCHIIblX UeXOB. X apaK T ep
n p o H 3 B o a c T B a  b c 0 3 a a ß a e M 0 M a h t c h h o m  

u e x e  ö y a e T  o ö y c A O B A e H  k o a h h o c t b o m  n p o -  

H3 BO AH M bIX  OTAH BO K, HX B H A 3 MH H p a 3 M e- 

p a M H , o n p e a e A H e M b iM H  H a  OCHOBe a H a A H 3 a 

T p e ö o B a H H H  n o T p e Ö H T e A e ü ,  k o t o p u m  ö y -  

A e T  n o cT a B A H T b C H  n p o a y K U H H  u e x a .  K o M 

n aH H H  H3y n a io T  p m h k h  h a h  c  n p H B A en eH H - 

eM  c n e u u a A H 3H p o B a H H b ix  H c c A e a o B a T e A b -  

CKHX 4>HpM, HAH  C3 M 0 CT0 H T eA b H 0  n O C p e A ' 

CTBOM H CCAeAO BaH H H  CnpaB O H H blX  H HH<f)Op- 

M aU H O IIH b lX  HCTOHHHKOB [ 1] .  3 T a  H H (j)O p- 

M aU H H  n 0 3 B O AH eT  O n p e a e A H T b  O TH O C H TeAb- 

H y io  UeH H O CTb p a 3AHHHbIX O T p a C A e ft  n p n  

paC C M O TpeH H H  HX B K a q e C T B e  pbIH KO B  CÖbl- 

T a  o t a h b o k ,  a  T a K * e  BbiH BH Tb T e  r e o r p a -  

(J )H necK H e p a ö o H b i ,  K y a a  H a n p a B A H eT C H  

IiaH Ö O A b lU H H  nO TO K A H TeH H O H  H p O A yK U H H . 

SKO H O M H neC KH H  3 H aA H 3 3 T 0 H HH(j>OpM aUHH 

o c y iu e c T B A H e T C H  M e T o a o M  3 a T p a T b i —  B b i

nycK.
B biöop  MecTa a a h  erpoHTeAbcrBa h b - 

AHeTCH cAeayioiuHM uiaroM npn npoeK rapo- 
BaiiHH. O h  He npeacTaBAHeT c a o j k h o c t h , 

ecAH penb naeT o AHTefiHOM uexe, HOCTaB- 
AHioiueM npoayKUHio npoMbiuiAeHHbiM 
npeanpHHTHHM —  e ro  HenocpeacTBeHHbiM 
coceaHM. üpoÖAeM a B03HHKaeT T o ra a , Kor- 
Aa npeanoAaraeTCH nocTaBAHTb npoayKUHio 
Ha oöuiupHbie BuyTpeHHue pm iKH lle p e -

MeiueHHe K pynH oro  AHTeHHoro npeanpH H - 
THH B A p y ry io  MeCTHOCTb MOIKeT OKa3aTb- 
CH OnpaBAHHHblM TOAbKO nOCAe TUiaTeAb- 
H oro  aHaAH3a pbiHKa, h3ah h h h  b  ähhhom  
paöo H e AOCTaTouHoro KOAHnecTBa paöo ne ii 
CHAbi h yneTa HHTepecoB a p y rn x  npoM bim - 
AeHHblX OpraHH33UHH. IIpHÖAH3HTeAbHO  
1000 TaKHx opraHH3auHH, BKAionaH n po -  
MbiuiAeHHbie AenapTaMeHTbi uiTaTOB, T op ro - 
Bbie naAaTbi ro p o a o B  h u it3 to b  h  ap -, h b -  
AHIOTCH HAeliaMH ÄMepHKaHCKOrO KOMHTe- 
Ta npoM biuiAeHHoro pa3BHTHH H HMelOT B 
CBoeM pacnopHHceHHH oö iunpH yio  skohom h- 
uecKyio HH4>opMauHio.

Bo3BeaeH H e h o b h x  a h t c h h u x  uexoB  o cy - 
IUeCTBAHeTCH B COApyiKCCTBe M eW A y HHIKe- 
HepHO-TeXHHHeCKHMH paÖ0THHK3MH AeHCT- 
ByiOIUHX UeXOB, apXHTeKTOpaMH H CTpOHTe- 
AHMH. B  COBMeCTHOH paÖOTe BCe 3TH 33HH- 
TepecoBaHHbie AHua BbipaöaTH BaiOT K pu re - 
pH H  np0eKTHp0B3HHH H CTpOHTeAbCTBa ö y -  
a y m e ro  AHTeHHoro u ex a , ynuTbiBan B0 3 - 
MOHiHOCTH HCn0Ab30B3HHH HOBOH TeXHOAO
rHH H HOBOrO OÖOpyAOBaHHH.

ÄKTHBHoe ynacTHe cneuHaAHCTOB-AHTeft- 
IUHKOB B C0CT3BAeHHH npOeKTOB 3A3HHH 
HOBbix AHTeftHbix uexoB , n epeoöopyA O B a- 
HHH OTAeAbHblX npOH3BOÄCTBeHHbIX VHaCT- 
KOB, peKOHCTpyKUIIH AeftCTByiOIUHX AHTeft- 
h h x  uexoB  [2 ]  MoiKeT n peaoxpaH H T b o t  
MiiorHX npocneTOB.

Pa3paÖOTKa apxHTeKTypHbix ocoöeHHO- 
CTeft AHTeftHOrO Uexa ÄOAIKHa BHnOAHHTbCH 
c TaKoii » e  TiuaTeabHOCTbio, KaK h npo-
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e K T H p o B H H H s  T e x H O A o r H u e c K o r o  n p o u e c c a ,

H B TGCHOH C HHM B33HM0CBH3H [2J. O npe- 
ä c a h i o t c h  npoeKTHwe noKasaTcun, ycTaHaß- 
jiHBaioTCfl TexHHaecKHe cnocoöbi h x  ocyiu e- 
CTBJieHHH, paCCHHTblBaiOTCH OTAeAbHUe 
CTaAHH TexHOJiorHHecKoro npouecca, a TaK- 
JKe npHHHMaiOTCH BO BHHMaHHe Cnen,H(})HKa
npoH3BOACTBeHHOH AeaTeubHOCTH Ö yAym e- 
ro  AHTeÜHoro u e x a  h  caHHTapHO-m rHeHHHe- 
CKHe yCJIOBHH. XIpoeKTHpOBaHHIO 3AaHHH 
U exa  h  B cn oM o raT eu bH ux  u iy x . 6  A oux iH a  
npeAinecTBOBaTb pa3 pa6 oT K a cxeM H  pa3 - 
MemeHHH TexHOAorHuecKoro oöopyAO B am iH . 
PaCCMOTpHM nOpHAOK npOeKTHpOBaHHH H 
B a*H eH u iH e  H3 öou ee  ueM 150 noKa3aTe- 
Aeft, npnHHM aeM bix b  pacueT  [3 ] :

I. O ö iu n e TpeSoBaHHH

1. <1> o  p m  y  a  h  p o  b  k a 3 a A a i H

2. P a 3 p a 6 o T K a  O T u e A b H H x  n o -  

K a 3 a T e A e f t  '

K o a l i ' ie C T B O  p a O o T a io iu n x  
K o n H H e c T B o  p a ö ü 'r a jo iU H .x  n o  C M eH aM  
IIp O A O A JK H T eA b H O C T b  C M e H b l  H  ‘ IHC.'IO 
CM 6H  B f le H b
Mh c a o  p a ö o M H X  A H e ft  b  H e s e m o  h  n p o -  
A o a J K H T e a b H o c T b  n e p e p b iB O B  b  p a ö o T e  
Ä a n a e a b n o c T i ,  n e p e p b iB O B  a a h  O T A b ix a  
KOJIHHeCTBO p eM O H T H b lX  p a ö O H H X  
I I o T p e ö H o c T b  b  p a s A e B a jn t a x  
B M eC TH M O C Tb  CTO AO BblX  
C t o h h k h  aB TO .M O Ö H aeii 
B H e u e x o ß b ie  M e c T a  O T A b ix a  
A flM H H H C T p a T H B H b ie  n o M e m e H H H  
C n e L p ia J ib H b ie  n o M e iq e H H ü  
O ö o p y A O B a H H e  (B H A b i, p a 3 M e p b i .  o ö c n y -  
JK H B aH n e )
T e x i io a o r H 'le c i iH e  n p o u e c c u  
MeÖBHpOBKa (aAMHHHCTpaTHBHblX 
cnyiKö)
O ö iu a a  C T p y K T y p a  
C T p y K T y p a  o T A e n b H b ix  cn y a cQ  
C p e A C T B a  c b h 3 h
0 p r a H H 3 a p n H  p a ö O T b l c  K a u p a M H  
K o A H H e c T B O  h  x a p a K T e p  K a H u e j iH p c K o i i  
p a O o T b i
K O A H H eC TB O  n p O A y K U H H  H npO H 3B O AC T- 
B e H H b ie  n oT O K H
C H aÖ JK eH H e h c x o a h b i m h  M a T e p n a n a M H  
C ö b lT  rOTOBOH n p O A y K A H H  
C u c T e M b i y A a a e H H a  o t x o a o b  
n p o H 3 B O A C T B a
O t x o a b i  n p o H 3 B O A C T B a  (T B e p A b ie ,  j k h a - 
K H e , J K H p ti, M a c j ia  h  t . ä .) 
C n e u H tp H H e c K H e  T p e ö o B a H H H  k  n O M e- 
m eH H H M  (n o  in y M y ,  H H C TO Te, G e 3 o n a c -  
H OCTH ).
y n e T  ö y A y m n x  n o T p e ö H o c T e f t

I I .  B u ß o p  ynacTKa a a s  orpoHTeAbCTBa 
u exa

I I I .  OcHOBHue nojioweHHsi npoeKTa

1. C H a 6 > K e H H e  h c x o ä h h m h  m  a- 
x e p n a A a M H

H C T O 'IH H K  CHaÖJKeHHH n ep B H H H b lM H  
M a T e p n a x a M H
M e T O A b i o ö p a ö o T K H  r p y 3 0 B  h  H e o ö x o -  
A H M b ie  i l - i ( )n ;a ; iH
C n o c o ö b i x p a H e H H a  M a T e p n a n o B  H c e -  
öeC TO H M O C Tb  CK 'aaAOB 
B b IC O T a  U IT aÖ eA H p O B aH H H

2. T e x H O A o r H i e c K a a  n a  a h  h- 
p o  b  k a

C x e M a  p a . 'iM ca n eH H ji o ö o p y u o B a H H H  
M e T O A b i T p a H c n o p T H p o B K H  
T e x H O a o r H 'i e c i fH e  n oT O K H  
B b ic o T a  n p o a e T O B  (M H H H M a jiL H a a ) 
B H e p r o c H a ö H te H n e  (a n e itT p u H e c T B O , b o - 
A a , B 0 3 A y x ,  n a p ,  r a 3  H A P  )

3. C K A a A H p o ß a H H e  h  o T r p y a -  
K a  r O T O B O H  n p o A y K A H H

M e T O A  C K J iaA H poB aH H H
C n o c o ö b i  o ö p a ö O T K H  M a T e p n a n o B  H a
c K n a n a x
C n o c o ö  O T rp y 3 K H  —  J K eJ ie3 H o n o p o jK - 
H b lÖ , aBTO M O Ö H JIbH bld  H n p O H H S  
T p a H c n o p T
K o n H H e c T B o  n p o A y K A H H . n o A J ie H c a m e fi 
C K n a u n p o B a H H io

4. A A M H H H C T p a T H B H H e  C A y * -  
Ö bl

K o o p A H H a u H H  M e iK A Y  O TAeJ ibH b iM H  
c n y jK ö a M H
0 p r a H H 3 a i iH H  u en T e jib H O C T H  B H yT P H  
O TA en bH bix  c n y iK ö  
BbiTOBbie noM emeHHa

IV .  OpraH H 3auH n npOeKTHpOBaHHH

V . C H d e M b i  3 H e p r o c H a 6 * e H H s i ,  b o a o -  
CHaÖJKeHHB, K aH aA H 3 aU H H  H T . n.

1. O r o n j i e H H e  h  B e H T H A H U H H
SHeprOHCTOHHHKH
C u c r e M u  o ö o r p e B a  (au M H H H C T p aT H B - 
H b ix  H n p o H 3 B O A C T B eH H b ix  n o M e iu e H H H ) 
BeHTHJIHUHH
C ü C T eM b l KO H AH pH O H H pO B aH H H  B 0 3 A y - 
x a  (3 A a H H n  h  n p o H 3 B O A C T B eH H b ix  y a a -

CTKOB)
2. I l o T p e Ö A e H H e  3 h e  p  r  n ii 

C H aÖ JK eH H e CJKaTbIM  B 0 3 A y X 0 M  (KOAH- 
n e c T B O  H A a B A e H H e )
C H aÖ JK eH H e n a p o M  (K O :i l l 'ie c T B O  h  A a B 
A e H H e )
B oA O C H aÖ H teH H e (K o u r ie c T B C j  h  A a B A e 
H H e )
C H aÖ JK eH H e r a 3 0 M  (K O A H H ecTB O  H A a B 
A e H H e )

3. B o A o n p o B O A  n K 3 H a A H 3 a -
U  H H

C a H T e x H H H e c K o e  o ö o p y A O B a H H e  
C n c T e M a  y u a A e H H H  o t x o a o b  n p oH 3 B O A - 
C TB a (j k h a k h x , T B e p A b ix .  M a c e A .  JKH- 
POB H A P .)
O ö m e p e x o B a H  h  T e x H O A o r H 'ie c ic a H  b o - 
A o n p O B O A H a a  h  K a H a jm a a U H O H H b ie  c h - 
CTeMbl
IlO A H B K a  ra 3 0 H 0 B

4. C n c t e M a  n p o T H B o n o J K a p -  
h o h  6 e 3 o n a c H o c T H

M e T O A b i o ö H a p y jK e H H A  h  T y u ie H H H  n o -  
JKapOB (n p o T H B O iio J K a p n a ji  cH C T eM a  
BAaJKHOTO H AH  t'.v XO l’O TH H a , C H TH aAH - 
3 a T o p b i  o ö H a p y jK e H H A  o t h h  h  A b iM a ) 
O cH O B H b ie  h  3 a n a c H b iö  h c t o h h h k h  b o - 
AO CHaöJKeHHH
C H C T eM a  n p o T H B o n o jK a p H O Ö  ö e 3 o n a c H O -  
CTH O T A eA b H b lX  CAyJKÖ 
C H C T eM a  o n o B e m e H H «
M e c T a  p a 3 M e iu e H H H  n p o T H B o n o jK a p H b ix
K p aH O B  H IH AaH TO B
P a 3 M e p b i  A e c T H H H H b ix  n p o n e T O B

5. 3 j i e K T p o c e T H
H c t o h h h k h  3 A eK T p ocH a Ö J K eH H H  h  h x  
x a p a K T e p H C T H K a
IlO T p eÖ H O C T H  B 3 J ie K T p 0 3 iie )> rH H  (a A M H 
H H C T p aT H B H b lX  CAyJKÖ H npO H 3B O AC T- 
B e H H b ix  n o M e m e H i i f t )
P a c n p e A e A e H H e  3 A e K T p o 3 H e p r H H  (H a  
n pO H 3B O A C TB eH H b Ie  H ö b lT O B b le  H yJK A b l) 
C T e n e H b  o c ß e m e H H H  (aA M H H H C T p aT H B - 
H b ix , npO H 3B O flC TB eH H b IX  IIO M elU ü H H H , 
c n e p H a A b H b ie  b h a m  o c B e m e H H H )
B H A b i O C B eT H T eA b H b lX  CHCTeM  
M e c T H o e  H c n r n a : ib H O e  o c ß e m e H H e  
C H C T eM a  o c B e m e H H H  B HOHHOe B p e M fl 
h  C H C TeM a  a B a p H Ü H o ro  o c B e m e H H H  
T e A e tp O H H a a  cB H 3 b  (p a 3 M e m e H H e , b h ä
CBH3H h  n p . )
C n o c o ö b i  3 a m H T b i a n e K T p o c H C T e M b i

n p n  aH aAH 3e n p oeK T H U x  n oK a3 aT eA e ft 
n p o K A e  B c ero  y'iHTbiBaeTCH p acn p eu eA eH H e  
3 a T p a T  Ha co op y jK eH H e  3AaHHn. H a  o ö o p y -  
AO B aiin e, O THOcaiueecH  k  oöcn yjK H B aH H io  
3A3HHH, OÖHHHO npHXOÄHTCH 5 0 %  BCeft 
CTOHMOCTH. CTOHMOCTb MeT3AAOKOHCTpyK- 
HHH H (jiyHAaM eHTOB OÖOpyAOBaHHH co - 
CTaBASieT OKOAO 3 0 % , a CTpOHTeAbCTBO 
3A3HHH —  2 0 % . H e c y m n e  CTaAbHbie k o h - 
CTpyKUHH COBpeMeHHblX 3A3HHH AHTeHHblX 
IteXOB HBAHIOTCH OnOpaMH AAB CAOÄHOrO 
T p a H cn o p T H o ro  oöopyA O B aH H n  h  AeAaioTCH  
ö o A e e  >KecTKHMH, MeM n p e iK A e , c  npHM eHe- 
HHeM n p o^ iH A e ii K o p o ö n a T o ro  ceneHHH, a 
caM H 3AaHHH npoeKTnpyiO TCH  b BHue npn- 
MOyrOAbHHKOB C nAOCKHMH KpHIHaM H. I lO Ä -  
CHHTaHO, HTO CTOHMOCTb M eT3AAOKOHCTpyK- 
U h h  M oxceT  öb iTb  yM eH bineH a Ha 2 5 %  n p n  
TUiaTenbHOM  HHAHBHAyaAbHOM npOeKTHpO
BaHHH. npOeKTHpOBlAHKH OTK33WB3IOTCH OT 
H iene3o6eTO H H bix  h KnpnHHHbix CTeH c  nHAH- 
CTpaMH h  MeTaAAHnecKHM H OKOHHbiMH n ep e - 
nAeTaM H  b n oA b 3 y  m h o t o c a o h h w x  6e30K0H - 
h u x  na.HeAbHwx CTeH, K O Topw e Tp e6 y iO T  
M eH bine ycHAHH ä a h  B03BeACHHH, oÖ AerH a- 
io t  A aA b H eH inee p ac in n p eH H e npon3BOACT- 
BeHHWx n A o m a A e ft , HyjKAaiOTCH b m h h h - 
ManbHOM KOAHMCCTBe (j)yHAaM eHTOB, o ö e -  

cnenHBaiOT T en n oB y io  h  3B yKO B yio H30AH- 
UHK), A em eB A e  B H3rOTOBAeHHH H SKCnAya-

TaUHH. O tK 33  OT OKOH BbI3BaH HeOÜXOAH- 
M ocTb io  o ö ecn eq H B aT b  noB w m eH H yio  ahcto- 

T y  O K py jK a iom eH  c p e A w  u nocTOHHHHH koh- 
TpOAb B 0 3 A yn iH 0 r0  nOTOKa H AaBAeHHH B 
u e x e . O kh 3 He H M eioT cym ecT B eH H oro  3Ha- 
HeHHH h  a a h  e cT ecT B eH H oro  ocBem eHHH ue
x a ,  T a x  K au  n e  M o ry T  oöecn eu H T b  ocBemeH- 
HOCTb 1100 a k , T p e ö y e M y io  coBpeMeHHHMH 
HOpMaMH.

B  H a c T o a m e e  BpeMH A H TeftH w e u ex n  npo- 
eKTHpyiOTCH C ypOBHeM  OCBemeHHOCTH, 3K- 
BlIBaAeHTHWM OÖbIHHbIM aAMHHHCTpaTHB- 
HblM nOMemeHHHM.

CTOHMOCTb 3A3HHS1 He AOAJKH3 ÖUTb Or- 
paHHHHBalOlAHM (JiaKTOpOM npH COCTaBAe- 
h h h  n p oe K T a . C a h iu k o m  A e ru a a  KOHCTpyK- 
U.HH, B03BeAeHHaH C paCHeTOM 3K0H0MH11 
KailH TaAbH blX  BAOJKeHHH, MOJKeT OKa3aTbCH 
A o p o r o c T o a m e ft  n p n  AAH TeA bH oii 3KcnAya- 
Tau,HH u e x a . K an H TaA b H b ie  BAOJKeHH« Ha 
1 T OTAHBOK B HOBWX AHTeHHblX U e x a x  nO- 
CTOHHHO B03paCT3AH 3a  n ocA eu H H e 10 AeT 
BCAeACTBHe ycT a iioB K H  ö o A e e  coßpeM eHHo- 
r o  K p y n H o ro  o6 op yu oB a H H H , BKAioueHua 
3 a T p a T  Ha o öec n eu eH H e  B 0 3 M o *H o ro  pac- 
n iH peiiH H  npoH3BOACTBa b  ö y A y m e M  h  pac- 
x o a o b  Ha yA yu iu eH H e B H yTpH iiexoB b ix  yc- 
AOBHH. UpeAnOW THTejIbHblM  HBAaeTCH CO- 
O pyjKeH H e 3AaHHH, COCTOHmHX H3 UIHpOKHX 
npoAeTO B , c  u a A e u o  o t c t o h ia h m h  k o a o h - 
HaMH.

J],ah u e ö o A b u m x  u ex oB  peK O M eH AyeTca 
npHHHM aTb ceT K y  k o a o h h  6 X 1 5  h  aah 
K pynH b ix  AH TefiH b ix  He M eH ee 15x23 m . 
JUjih  KpaHOB M o ry T  n oTp eÖ O B aT b ca  npoue- 
Tbl UIHpHHOH 7,5 M. M H H H M aAbH aa BbICOTa 
OT nOAa AO 0CH0B3HHH nepeK pbiTH u  B 
KpynHOM  u e x e  8,5 m.

C oB p eM e iiH o e  AH TeÜ H oe oöo p yu o B a H u e  
HBAHeTCH ÄOpOrOCTOHIAHM, HaCHIUeHHblM 
CAOJKHOH aBTOMaTHKOH H HyjKAaeTCH  B 
TIUaTeAbHOM TeXHHUeCKOM OÖCAyJKHBaHHH, 
AAH OCymeCTBAeHHH KOTOpOTO Heo6xOÄHMO 
xop o m ee  ocßem eHHe h  yAOÖHbiH AOCTyn k 
o öop yA O B aH H io , a  a a h  s t o t o  TpeöyioTCH  
n p ocT op H b ie  npoH3BOACTBeHHwe n oM em e- 
HHH [3 ],

ZU ih  A yu m e ft  opraH H 3auH H  peM OHTa oc- 
h o b h o t o  h  B c n o M o ra T eA b H o ro  oöop yA O B a- 
h h h  cTpoH T n oA ß aA b H b ie  noM em eH H H , KOTO- 
pw e  TaKJKe H cn oA b 3 y ioT  ä a h  yAaAeH H H  o t 
x o a o b  npoH3BOACTBa. n o  M ep e  b o 3 m o >k h o - 
c t h  o n o p w  naHÖOAee K p y n H o ro  oöop yA O B a- 
HHH KOHCTpyKTHBHO OßbeAHHHlOTCH C <J>yH- 
AaMeHTOM 3AaHHfl.

BeHTHAHUHOHHbie y cT a iioB K H , oöecn eu u - 
B a iom H e AHTeHHbie u ex u  3Hm o h  n oA orpeT W M  
HAH AeTOM OXAajKAeHHblM  H OT(J)HjIbTpO- 
BaHHbiM B 0 3 A yxoM , pa3M em aiOTCH Ha K p u - 
H iax  HAH Ha aHTpeCOAHX B 33BHCHMOCTH OT 
pa3M epoß u e x a .

B cn o M o ra T eA b H b ie  CAyjKÖbi « e  CAeuyeT  
p a3 M em aT b  H enocpeucTB eH H O  b  rAaBH bix 
n pO A eTax , ru e  o h h  M o ry T  3aTpyAH H Tb 
T p a H cn op T H w e  onep au H H  h a h  BOcnpenHTCT- 
B0B3Tb B03M0JKHWM H3MeHeHHHM npOH3BOÄ- 
CTBeHHoro n p o u e c c a . K o T eA b H w e , KOM npec- 
c o p H w e , A a ö o p a T o p H H  h  Tp aH cijiop M aT op - 
H u e  cTaHUHH p eK O M eH A yeT ca  p a c n o u a ra T b  
BHe OCHOBHOTO 3A3HHH, C KOTOpbIM OHH CO- 
eAHHHiOTCH n ep exoA a M H .

n p H  CTpOHTeAbCTBe HOBOTO 3A3HHH AH- 
T e ftH o ro  u e x a  e r o  C A eA yeT  p a c n o u a ra T b  Ha 
ynaCTK e, AOCTaTOUHO ÖOAblUOM AAH TOTO, 
HTOÖbl e r o  MOJKHO 6 w a o  paCUIHpHTb BO Bcex 
u e T w p e x  H anpaBAeH H H x.

AßTOMaTHHeCKaH (JlOpMOBKa, 33AHBK3, HO- 
Bbie c n o c o ö b i H3roTOBAeHHH C T ep *H e ii h 
MHorne A p y rn e  nepeAO Bw e TexHOAOrnue- 
CKHe n p o u e c c u  Bce m n p e  BHeApuiOTCH b
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3M6pHK3HCKHX AHTeÜHHX U e x a x ; HaHHHaiOT 
npMMeHHTbca cH exHo-pem aioiuH e ycTpoftcT- 
Ba A M  KOHTpOAH 3a npOH3BOACTBeHHHMH 
nponeccaMH. ScpcpeKT o t  HcnoAb30BaHHH  
Bcex 3THX ÄOCTHJKeHHH MOJKCT 6bITb nO.'I- 
HocibK) nojiyqeH jinxiib c npHMeHeHHeM kom-
B.TeKCHoro n oA xoA a  [4 ].

KoMn.aeKCHbift i io a x o a  ocHOBUBaeTCH na  
TOM, HTO BHeApeHHe KajKAOrO HOBOTO BHAa 
oöopyAoiiaHHH h jih  TexHo.Tonm ccKoro n po -  
uecca «eH3ße>KHo BAeneT 3 a coöoft H3MeHe- 
hhh b xapaK Tepe o6pa6oTKH h c x o a h h x  M a- 
TepaaaoB, npoii3BOACTBeHHbix H3Aep>KKax, 
3aipaTax paöoneft c h a h  h A p y ra x  npoH3- 
BOACTBeHHblX yCAOBHHX. I lp u  aHaAH3e  
TOAbKO TeXHHHeCKHX XapaKTepHCTHK HOBOrO 
o6opyAOßaHHH u,eAecooöpa3HOCTb e ro  BHe- 
apeHlifl OÖHHHO He Bbl3blBaeT COMHeHHH, OA- 
HaKO HTOÖH nOAyHHTb HaHÖOAbHiyiO Bblro- 
ay ot ero Hcn0Ab30BaHHH, HeoöxoAHMO pa c -  
CMOTpeTb Bce B33HMOOTHOIHeHHH «BX O Aa H 
BHXOAa», T. e. yCTaHOBHTb, BOHAeT AH ra p -  
MOHHHHO 9T0 0Ö0pyÄ0B3HHe b  o ö iu h ü  KOMn- 
JieKC H MOHCeT AH ÖblTb 3<})<f>eKTHBH0 HC- 
no.Tb30BaHa bch  e ro  MoiuHocTb. H anpH M ep, 
CIHTaeTCH, HTO (pOpMOBOMHOC OTAeAeHIie 
npeAOCTaBAHeT HaHÖOAbme bo3m ojkhocth  c 
tohkh 3peHHH 9K0H0MHH paöoneft CHAbl, a 
Tarne yAynineHHH KanecTBa npoAyKUHH h 
yMeHbiueHHH AHTeftHoro 6paK a . flosT O M y  
HMeHHo TaM b  nepByio  onepeA b b b o a h tc h  
MexaHH3aU,HH H aBTOMaTH3aitHH. OAHaKO  
OnblT HOKa3blBaeT, HTO (paKT yCT3HOBKH 
aBTOMaTHHeCKOH CpOpMOBOHHOH MBHIHHbl 
eine He rapaH TH pyeT  yßeAHneHHH B u n y cn a  
npoAyKUHH, ecAH He co3AaioTCH ycAOBHH 
ÄAH 3$(peKTHBHOH paÖOTbl MaiUHHH.

HcnoAb30BaHiie a btom  aTHHGCKHX (popMO- 
bomhhx MauiHH BeAeT k HeH36eJKHoft nepe- 
CTpoHKe npoH3BoacTBeHHOro n pou ecca , h 
npeHeßpeareHHe sthm  npaBHAOM npHBOAHT 
K TOMy, HTO B HeKOTOpblX AHTeHHblX UeXaX  
3BTOM HTHHeCKHe (püpMOBOHHble AHHHH HC-
noAb3yioTCH AHUib Ha 50% h A a jK e  MeHee.

BaxiH o T a K * e  He a o n yc T H T b  on iH Ö K y b 
Bußope A o p o ro c T O H u ;e ro  OÖOpyAOBaHHH, 
qerO MOÄHO ÄOÖHTbCH AHIHb npH  CHCTeM- 
hom aHaAH3e B cex  bo3m otkhoct6h  npH M eH e- 
hhh HOBoro o öo p ya o B a H H H . H a n p H M ep , npn  
paCCMOTpeHHH aAM HHHCTpaUHefl AHTeHHOrO 
Aexa npeAAoaceH H H  n oera B iu H K a  0  n p o a a -  
IKe aBTOMaTHHeCKOH fpOpMOBOHHOH MaUlH- 
Hbl, KOTOpaH AOAJKHa 33M eHHTb TpH BCTpH- 
XHBaiomHe c n o u n p e c c o B K o fi (popMOBOHHue 
MaiHHHb], CACAya CHCTeMHOMy nO AX O Ay, 
Hy>KHo n poaH aA H 3H poB 3T b  h A p y r u e  BapH- 
aHTbi: 1) 3aK ynH Tb ö e 3 0 n o n H y io  (popMOBOH- 
Hyio M auiHHy; 2 )  3aK ynH Tb  ö o A e e  K p y n H y io  
3BT0MaTHHeCKyiO M aUIHHy H H Cn0Ab30BaTb 
MHoroMecTHbie m oacah ; 3 )  o c H a c ra T b  HMe- 
BIAHeCH MaUlHHU yCTpOftCTBaMH, n03B0AH-
kmithmh yMeHbuiHTb TpyAoeM KocTb (HanpH
Mep, nOA'bGMHHKaMH) H T3KHM 06pa30M  
yßeAHHHTb npOH3BOÄHTeAbHOCTb; 4) H31>HTb 
HMeiomHeca ManiHHbi h npeupaTH Tb H3ro- 
TOBAeHHe OTAHBOK ÄHHHOrO THna.

HecoMHeHHO, h t o  BBeaeHHe h o b h x  B apn - 
aHTOB ycAOHCHaeT npoÖAeM y, o a h 3k o  n oc -  
xe Toro, KaK o h h  ö y u y T  TuraTCAbHo n po -  
aHaAH3HpOBaHH, nOHBHTCH B03M0JKH0CTb 
HenpneMAeMbie OTÖpocHTh h  ACTaAbHO p ac - 
CMaTpHBaTb TOAbKO HanÖOAee nepcneKTHB- 
Hbie BapHH'HTbl.

TexHHnecKoe oöcAyjKHBaiiHe oöopyAO Ba- 
HHH, pOAb KOTOpOrO pe3K0 B03paCTaeT, CAe- 
AyeT paccMaTpHBaTb KaK noACHCTeMy no 
OTHOHieHHIO KO BCeft npOH3BOÄCTBeHHOft CH- 
creMe.

riocpeACTBOM KOMnAeKCHoro noAXOAa aA- 
MHHHCTpanHH onpeAeAHeT TaKHce Tpeöoßa- 
HHH, KOTOpbIM ÄOAJKH3 yAOBAeTBOpHTb

C A y *6 a  TexHHnecKoro o6cAy>KHBaHHH jsjia 
oöecneneHHH hbachthoh paöOTbi Bcex bhaob  
HOBoro OÖOpyAOBaHHH.

C o3 A aH H e MOAOAH npOH3BOACTBa HBAaeT- 
ch  o ä h o h  H3 n peA nocb iA O K  e r o  aBTOM aTH3a- 
Uhh, b  npoTHBHOM C A ynae  aBTOMaTH3anHH 
MOJKeT ÖblTb OCymeCTBACHa AHIHb TOAbKO B 
OTHomeHHH OTAeAbH bix cxaAH H  n p o iie c c a .

npH M eH eH H e cH eT H O -pem a iom H x y c T - 
p o ficT B  c n o c o ö c T B y e T  A yn m e M y  noHHMBHHio 
n p on cxoA H iA H X  A H T eü H u x  n p o A e c c o ß , n o - 
3BOAHH O Ö paÖaTblBaTb ÖOAbUIHe KOAHHeCT- 
Ba on ep aT H B H o ii H H ^opM a itH ii.

HpOH3BOACTBeHHble MOIAHOCTH HOBblX AH 
TeHHblX u exo B  He c p a 3 y  HanHHaiOT H cnoAb- 
30BaTbCH C MaKCHMBAbHOH O TAaH efi, TaK  
KaK  HOBaa TexH O AorH H  p a c K p u B a e T  Bce 3 a- 
AOJKeHHue b Heft noTeH U H aA bH u e b o3 m o ik - 
HOCTH TOAbKO HOCAe OKOHHaTeAbHOTO ee  
OCBOeHHH. KOMnAeKCHblH nOÄXOA npH3B3H 
yCKOpHTb OCBOeHHe HOBOH TeXHOAOTHH H 
BecbM a B a jK en  n pn  p a3paÖ 0T K e M aT ep n aA b - 
H o ro  ö a a a H c a  A H TeH H oro n e x a , o coö eH H o  
ö a A a H c a  M e w A y  n oA a n eH  (popM , cT ep jK H eii 
h  p a c n A a B A e iiH o ro  M eT aA A a  b B b icoK on p o - 
K3B0AHTeAbH0M  AHTeHHOM H,exe.

A a a  a o c th  jKeHHa ö a A a iic a  T p e ö y e T c a  
yn eT  MHoroHHCAeHHbix (p aK T op oß . O ra p a B -  
h h m  nyHKTOM  n pn  p a 3 p a ö o T K e  M aT ep n aA b - 
H o ro  ö a a a H c a  a B A a eT ca  (popM O B onnoe o t -  
A eA eH n e  [ 4 ] .  CoB peM eH H bie  aBTOM aTHne- 
CKHe (pOpMOBOHHbie AHHHH HMeiOT npOH3BO-
AH TeA bH ocTb  A o  240— 270  fpopM  b nac, o a -
HaKO b pe3yAbTaTe orpHuaTeAbHoro B03- 
AeftcTBiia paA a (paKTopoB ypoßeHb stpipeK- 
THBHOCTH paÖOTbl AHTeHHOI'0 U,exa ÄOAJKeH
öbiTb npHHHT b npeA eA ax  80— 8 5 % . 3 t o  
03HanaeT, h to  k o a h h c c tb o  BbinAaBAaeM oro  
MeTaAAa ä 0 A * H 0  ÖblTb ÄOCTaTOHHbIM ÄAH 
33AHBKH 200— 240  (pOpM B H8C Ha K a *Ä O H  
AHHHH. nOCAe yCT3H0BAeHHa nOTpeÖHOCTCH 
b  MeTaAAe ä a h  oAHOro r a n a  o ta h b o k  He- 
o ö x o a h m o  paccHHTaTb h ä a h  A p y ro ro  TH
n a  OTAHBOK, KOTOpbie MOJKHO H3rOTOBAaTb 
b Tex >Ke onoK ax  h Ha to m  nie (popMOBOH- 
HOM OÖOpyAOBaHHH, H yHeCTb H3MeHeHHa 
noTpeÖHocTeft b (popMOBOHHbix cM ecax, 
CTep>KHax h h ih a k o m  MeTaAAe.

Ha Bbiöop THna nAaBHAbHoro a rp eraTa  
( ä a h  nyryHa —  BarpaHKa, HHAyKHHOHHaa 
h a h  A yroB aa  nenn ) 0Ka3bmai0T BAHHHHe 
TaKHe (paKTopbi: b h a  h k o a h h c c tb o  HMeio- 
m eroca  CKpana, CTOHMOCTb iu h x to b m x  Ma- 
TepnaAOB, sHeprHH, orH eynopoß, 3AeKTpo- 
A o b , 3aTpaTbi Ha TexHHnecKoe o6 cA y*H B a - 
HHe, oöm H e 3 a ip a T u  Ha oöopyAOBaiiHe, 
CTOHMOCTb paÖOHeH CHAM, 3aTpaTW Ha CH- 
CTeMy OHHCTKH B03Ayxa H T. n.

Ba>KHbiM STanoM npoeKTHpoßaHHa hb- 
AaeT ca  paunoH aA bH oe pa3Mem eHHe neneft b 
nAaBHAbHOM OTAeAeHHH, yHHTbiBaiouree 
c i io c o ö  noAaH H  h c x o ä h h x  M aTepnaAO B  h 
pacnoAOJKeHHe A p y ro ro  oöopyAOBaHHa. 
HAaBHAbHbie nenn pa3Mem aiOTca KaK mo>k- 
HO Ö A H *e  K pHAy OnopHHX KOAOHH 3Aa- 
hhh , h to  yAOÖHO Ä A a  nepeAaH H  M eT aA A a  b 
MHKcepbi, pacnoAom eHH bie b coceAHeM n po -  
AeTe. M nK cepbi ä o a jk h h  npnHHMaTb b a o -  
noAHeHHe k  noAH oä nopuHH MeTaAAa H3 
nAaBHAbHOH neHH T3KH<e H TO KOAHHeCTBO 
MeTaAAa, KOTopoe HeoöxoAHMO ä a h  kom - 
neHcanHH MaKCHMaAbHbix noTpeÖHocTeft 
(pOpMOBOHHblX AHHHH. CnOCOÖ TpaHCnopTH- 
poBaHHa »H A K o ro  MeTaAAa o t  nAaBHAbHbix  
neneft k  MHKcepaM BbiönpaeTca b 3aBHCH- 
m o c th  o t  paccTOHHHH, Ha KOTopoe nepeM e- 
m aeT ca  MeTaAA. CucTeM a ä o c t3 b k h  MeTaA
A a  OT MHKCepOB K yH3CTKaM pa3AHBKH 
ÄOATKHa ÖblTb CnpoeKTHpOB3Ha TaK, HTOÖbl 
KaiKÄblft H3 MHKCepOB MOT OÖCAylKHBaTb 

AlOÖyiO (pOpMOBOHHyiO AHHHK).

3aTeM  pa3paöaTU BaioT TaKHe pa3AeAbi 
n p o e K T H o r o  3 a A a H H a , K a K  n o T p eÖ H O C T b  b 
n o A y n e H H H , T p a H c n o p T n p o B a H H H  h  x p a H e -  

HHH H CXOAHblX  M 3 T ep H 3 A O B , COCTaB U lH X Tb l, 

B b iö o p  h p a 3 M e iA e H H e  B c n o M o r a T e A b H o r o  

o o o p y A O B a H H H , p a c n e T  a H e p r o c H a ö a r e H H a ,  

3K0fl0MHHeCKOe OÖOCHOBaHHe B c e x  BH AO B  3 a -  

T p a T ,  c o c T a B A e H H e  c n eu n tp H K a iiH H  n o T p e ö -  

HOlO O Ö O pyA O B aH H H  H B b iö o p  nO C TaB IAH K O B .

KoMnAeKCHbift noAXOA k  npoeK TH poßa- 
HHK) B TOÜ HAH HHOfi CTeneHH peaA1130B3H 
b  HeKOTopux AHTeftHbix u e x a x  no  npoH 3- 
BOACTBy aBTOMOÖHAbHblX OTAHBOK, nym eH - 
Hbix b CLLIA b nocAeAH ee BpeMH. H3BecT- 
Hbift HHTepec npeACTaBAaex oueHKa noK a3a- 
TeAeft paöOTbi s t h x  u,exoB, CAeAaiiHaa AeAe- 
ranHeft AHTeftmHKOB $ P r  b 1970 r . [ 5 ] ,  k o -
Topbie npHBOAHTCH B TBÖAHAe.

ÜTMenaeTCH BbicoKaa cTeneHb cneunaAH- 
33AHH H KOHUeHTpaAHH np0H3B0ACTBa, npH
MeHeHHe BbICOKOnpOH3BOAHTeAbHOrO yHH- 
(pHUHpOBaHHOrO H KOMnAeKCHO-MexaHH3H- 
poßaHHoro OÖOpyAOBaHHH, HOBeftumx ch c - 
TeM ynpaBAeHHH, k o h tp o a h  h TpaHcnopTa, 
H3AHHHe rHÖKHX CBH3eft Me>KÄy 0CH0BHUMH 
OTAeAeHHHMH u,exoB. JlHTeftHbie npeAnpHH- 
THH C L U A , H0Ab3yHCb eAHHOft CHCTeMOÜ 
CTaHAapTHOH npOMUniAeHHOft KAaCCHIpHKa- 
UHH, CTpeMHTCH K CneU,HaAH3aUHH npOH3- 
BOÄCTBa II KOMnAeKTyiOT CBOK) npOH3BOÄCT- 
BeHHyio nporpaM M y H3 o ta h b o k  onpeAeAeH- 
H oro Beca, pa3M epa, CTenemi c a o ik h o -
CTH.

CpeAHHft BbinycK AHTbH Ha oA H oro  p a -  
Ö onero B OÖCAeAOBaHHblX AHTeftlAHKaMH 
<DPr nyryHOAHTeftHux u e x a x  co  CMeuiaH- 
HOH nporpaM M OÜ npOH3BOACTBa COCTaBAH- 
eT 40 KZ/H,  B AHTeftHbix 3BTOMOÖHAbHOrO 
AHTbH co cneuHaAH3HpoB3HHoft n po rpaM -  
MOÜ —  70 kz/h.

M H o rn e  n p orp eccH B H b ie  pem eHHH, B nep- 
Bbie noHBHBUiHecH b E ß p o n e , noAyH H AH  b 
C L U A  ö o A e e  m n p o K o e  h ö b icT p o e  n p oM b im - 
A eH H oe ocßoeH H e. LLeAbifi pH A  K p yn H b ix  a h - 

Te ftiib ix  npeAnpH H TH ft HM eeT c b o h  H eöoA b - 
in n e  3KcnepH M eH TaAbH bie AH TeftH H e u ex n  
ÄAH OnpOÖOBaHHH H O Boro OÖOpyAOBaHHH H 
n p ou ec coB . Pacm npH eTC H  H cnoAb30BaH H e 
3B M  ÄAH ynpaBAeH H H  npOH3BOACTBeHHbIMH 
n p ou eccaM H .

B h o b h x  AHTeftHbix u exax, Ha Bcex npo- 
H3BOÄCTBeHHbIX ynaCTKaX HMeiOTCH n03HUHH 
BBOAa HHIpOpMaUHH B 3BM , HTO n03BOAHeT 
KOHTpOAHpOB3Tb peiKHM paöoT H  h HaAa- 
ÄHTb TOHHyiO KOOpAHHaUHIO M OKAy OTAeAe- 
HHHMH.

ripHHUHnbi KOMnAeKCHoro noA xoA a  3(p- 
4>eKTHBHo Hcn0Ab30B3HH npn npoeKTHpoßa- 
h hh  h CTpoHTeAbCTBe KpynHeftu iero b M Hpe 
u exa  nyryH H oro AHTbH (pnpMU O o p A , Be- 
A ym erocH  ö h c tp h m h  TeMnaMH [ 6 ] .  HaM e- 
naeTCH npn nanaAe BHnycKa npoAyKUHH b 
1971 r. 3aKOHHHTb Bce paÖOTH b  1972 r. 
B 1973 r. h h c a o  paöoTaio iuHX A ocrarH eT 
35C0 neA. riAonraAb u exa  240 t h c .  ml1. riA a - 
BHAbHoe oTueAeHHe oöopyAyeTCH  uiecTbio 
3AeKTpHHecKHMH AyroBHMH nenaMH eM- 
KOCTblO 50 T H HHTblO 3AeKTpHHeCKHMH MHK- 
cepaMH eMKOCTbio no 80 t. KaacAHÜ nac 
öyu eT  BHnAaBAHTbCH 180 t  jKHAKoro nyry - 
Ha, npeAHa3HanaeM oro ä a h  n n ra  (popMO- 
BOHHblX AHHHÜ. B UeXe ÖyAyT H3rOTOBAHTb 
OTAHBKH H3 CepOTO H BHCOKOnpOHHOrO Hy- 
ryH a: ö a o k h  u h a h h a p o b  h A pyrn e AeTaAH 
ÄBHraTeAH H TpaHCMHCCHH AAH ÖOAblUHHCT- 
Ba AerKOBbix h rpy30Bbix aBTOMOÖHAeft 
IpHpMH <topA.

Hanany cTpoHTeAbHbix p aöo T  (Maft 
1969 r . )  npeAiuecTBOBaAH Tpn ro A a  npoeK-
THpOB3HHH.
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n oK a 3 aT&nH p a ö o ib i nexa
IUeBpOAe 

( r .  CarHHO)

KpaflcAep 
(r .  HnAHaHa- 

nOAHC)

ÜMeHepaA 
M oT op c  (neHT- 

paAbHaa b r. 
CarHHO)

JlHTeftHoe npeA- 
npHATHe (r .  Ba- 

nana)

6 ha ‘l y r y H a ................................................... M yryH  c uia- 
pOBHAHblM rpa- 

4»htom

Cepbift qyryH K obkhA qyryH C epu ft qyryH

BunycK  o tah b ok  3 a Mecnu b  t u c .  m  . 30 ,0 13,0 19,0 3 ,5
B h a  o t a h b o k ................. ................................ KoAeHqaTbie Bao k h  u h a h h a * ABTOMOÖHAb- MaxOBHKH,

BaAbi, AeiaAH pOB V -8 Hbie o tah bkh T0pM03iibie 6a -
k o p o ö k h  n epe- 7 THnopa3Me- 1000 HaHMeHO- paöaHU h a h c -

Aaq, 3aAHero
MOCTa,

(0 .5 — 38 k z )

pOB (1 ,6  MAH. 
U1T. B TOA)

B3hhA, 
(0 ,1 - 4 0  KZ)

KH

KOAHMeCTBO KOHBeßepOB . . . . . . .
B TOM MHCAe OCHam2HHblX 8BTO-

4 2 7 6

MaTHqeCKHMH AHHHflMH................. 4 2 3 6
Tun AHHHft....................................................... CnOMSTHK Ha 6a3e necKO- 

MeTOB
CnOMSTHK ÜH3aMaTHK

(öeson oqu aa
(pOpMOBKa) 

600X480 X300Pa3M ep onoK (ip opM ) b  m m .......................... 820X1280X
X300/350

- 500X600X
X300/250

npOH3BOAHTeAbHOCTb B CfiOpM/H . . . 
IlAaBHAbHbie a rp e ra ib i:

190 -200 — 360 240

t h i i ........................................................... BarpaHKa rop a - 
qe ro  A yTb »

BarpaHKa ro p a - 
q e ro  AyTba

BarpaHKa ro p a -  
q e ro  AyTba, 
THreAbHaa 

HHAyKUHOHHaa 
neqb

KOAHqeCTBO .............................................. 4 2 2/2
45/60

_
IipOH3BOAHTeAbHOCTb B ttlfH . . . .

M nK cepw :
4 0 -5 0 45 —

T H H ........................................................... «flyroßoft h  Ka- 
HaAbHblft HH- 
AyKUHOHHblß

KaHaAbHbiA
HHAyKUHOHHblß

ÄyrOBOft

~

KOAHqeCTBO .............................................. 2/2* 1 3
eMKOcTb b r n .................................................... 22/40* 100 _ _

BbIXOA rOAHOrO AHTbfl B % ..................... 60 80 47,5 70,0
KoAHqecTBO p a ö o q H x ..................................... 1470 1200 2700 250
O öm ee  KOAHq^cTBO p a6 o ia iom H x  . . .
BbinyCK OTAHBOK B K2:H

1630 1400 3000 275

Ha OAHoro p a ö o q c ro  ......................... 125 71 42 85
Ha OAHoro p a C o T a io m tr o .................

BbinyCK OTAHBOK B TOA Hä OAHOTO pa -
110 61 3 3 79

öO Taiom ero  b  m * * .......................................... 200 110 70 144

*  B qHCAHTeAe —  aas A y ro ß o ro , b 3HaMeHaxeAe — AAa KaHaAbHoro HHAYKUHOHHOrO
* *  BuqwcAeH aBTOpäMH uacTOfliuero o03opa  n p n  t o a o b o m  (pOHAe BpeMenw 1820 q .

A a h  onpoÄCJicH H a n eoö x O Ä H M oro  o ö 't e M a  
npoH3BOÄCTBa p a ö o a a a  rp y n n a  n p oexT H - 
poB iip iK O B  H3yaHJia nOTpeÖHOCTH x o p n o p a -  
UHH b  OTjiM BKäx c  yaeTO M  B03M O?KHoro y ß e -  
AHaeHHH c n p o c a  Ha OTAHBKH B ÖJIHJKaÖHIHe 
n a T b  jie T , a T a io n e  y a a a  M a c iH T a ß u  b o 3- 
MOJKHOrO paernn peH H a  npOH3BOÄCTBeHHHX 
M om HOCTeft b  ö y a y in e M . r io a T O M y , H an p a- 
M ep , OÄHa CTeHa jiH T e fiH o ro  n e x a  M oacer 
ÖblTb OTOABHHyTa Ha HeCXOAbXO AeCHTKOB 
MGTpoB h  Ha o6pa30B aB iueH C H  n jiom a A H  
M o ry T  öb iTb  pa3M em eH b i Ä ß e  A or ion iiH T en b - 
Hbie ^JOpMOBOHHbie AHHHH, COOTBeTCTByiO- 
m e e  oß op yA O B aH H e n a a  H3roTOBJieHHa 
C T epa iH eii, Ä ß e  naaB H AbH bie n ea n  h  o a h h  
MHKcep . F lo c a e  p a c a e T a  M a T e p n a a b H o ro  6 a - 
a a H c a , n o T p e Ö H o c ra  b  oaHCTHOM o ö o p y n o -  
BaHiiH h  T p aH cn op T H b ix  cp eAC TB ax , o n p e a e -  
aHBUJHX MaCUlTaÖbl npOH3BOACTBa H KOAH- 
aecTBO  o ö c a y jK H B a io m e ro  n e p c o H a a a , b  
n p oe K T H y io  r p y n n y  6 u a  B K aioaeH  a p x H T ex - 
T o p  n o  n poM bim aeH H O M y CTpOHTeabCTBy. 
3 a T eM  6 b ia  p a 3 p a 6 o T a H  reH ep a a b H b ifl n aaH  
h  p aÖ oT a  n o  n aaH H poB aH H io  6 u a a  p a 3 A e- 
a eH a  Ha ceM b o c h o b h h x  H an p aB aeH n n : 
n aaB K a , <J)opMOBKa, H 3r0T0B aeH H e CTepas- 
Heft, oaHCTKa h  O T n ea xa  o t a h b o k , x p a H e - 
HHe M a T ep n a a oB , T p aH cn op T H b ie  CHCTeMU, 
HenpOH3BOACTBeHHUe ccjiepbi. n o c T a B iu n x ii  
ocH O B H oro  o6opyAO B aH H H  npHHHAH Ha c e 6 a  
OTBeTCTBeHHocTb 3a e r o  x o M n a e x c H y x i y c -  
TaHOBKy, H anp nM ep , b  naaBHAbHOM O T n eae- 
h h h  raaB H H H  n oc ta B iA H K  O TB eaaeT  He

ToabKO  3a ycTaH O BK y naaB H abH bix  n e a e ö , 
ho  h 3 a o 6 op yA O B a H n e  a a h  3 arp y3K H , pa3- 
a h b k h  iK H A K oro  M e T a a a a , 3 a o ö e c n e a e im e  
H eo6 xoA H M b ix  caHHTapH O -rnrH eH H aecKH X 
ycaoB H H .

r p y n n a  naaH H poB aH H a cocT a B H a a  cne- 
U,H(J)HKai;HH OÖOpyAOBaHHH H CHCTeM3TH3H- 
p o ß a a a  Bce nocTynH BU iH e iip eA n otK e iiH H  ot  
nOCTaBUlHKOB.

B  npouecce n p o ex rap oB a iiH a  CTpeMHAHCb 
K C03Ä3HHK) THÖKHX apXHTeKTypHblX (})OpM 
3AaHHH AHTeflHoro n ex a  h k  oöecneaeHHio  
HaAeacHOCTH Bcex npoH3BOACTBeHHHx n po - 
ueccoB. B ce b h a h  oöopyA O B aH na h Bce 
npoueccbi, npeAH a3H aaaeM bie ä a h  HOBoro  
AHTeiiHoro n exa , 6 u a h  paH ee on poöoB aH H  
h H3yaeHbi Ha n p eA n p n aT n ax  (jmpMbi.

IlaaH H pyiou iaH  rp y n n a  npeAycM O Tpeaa  
3anacH oe oöopyAO B aH ne ä a h  Bcex OTBeTCT- 
BeHHUx onepau,HH npoH3BOACTBeHHoro n po -  
necca , h to 6h  HcxaioaHTb ocTanoBK y p a ö o -  
t u  n e x a  b c a y a a e  Bbixona H3 c rp o a  x a x o -  
ro -a H 6 o  oöopyAOBaHHH. T a x , Ha xa jxn o ft  
(j)0pM0B0aH0Ü AHHHH yCTaHaBAHBaK)TCH ae -  
Tbipe CMecHTeaa, b to  BpeMH x a x  ä a h  Hop- 
MaabHoft pa6oTbi AOCTaToaHO T pex  CMecn- 
Teaeft. O cyinecTB aeH a cnenHaaH3anHH <J>op- 
MOBoaHbix a h h h h , OAHaxo ö a a ro A a p H  yHH- 
4>HHHpoBaHHbiM pa3M epaM  o n o x  HMeeTcs 
B03M0JKH0CTb HX B33HM03aMeHHeM0CTH.

3aaHHe nexa CMOHrapoBaHo H3 MeTaa- 
AOXOHCTpyXnHH H HaH60AbUlyiO BbICOTy —
33,3 m —  HMeeT b naaBHAbHOM OTAeaeHHH.

O a h o h  H3 ocoöeHHOCTeÄ AHTeimoro nexa 
HBaneTCH cH d eM a  n oA orpeß a  h BeHTHJia- 
nnn B03Ayxa. Ha x p u u ie  3AaHHH pacnojio- 
jxeHbi BeHTHAHnnoHHbie ycTpoHCTBa, aepe3 
xo T o p u e  ejxeMHHyTHO nocTynaeT  200 tuc. 
m3 B03Ayxa.

n p e A n o a a ra e T C H  n oA coeA H H H Tb  CHCTeMy 
o ö o r p e ß a  h  xoH AH nnoH H poBaH H H  B03Ayxa 
x  n eH T p a a b H o ii caeTH O -p e inaxu neH  CHCTeue.

O b iaeoaH C T H oe o öo p yA O B a H n e  6yaei 
yA a a H T b  99,6% BbineaeHHH. C oöpaH H aa  b 
AaxpOHOBblX pyXaBH blX  (pH AbTpaX Ilbl.lt 
6 y n e T  p a 3 r p y * a T b C H  b (JwabTpe-npHeMHH- 
Xe, XOTOpblH HBAHeTCH C3MbIM xpynHUM  H 
M npe.

B n exe  ocyinecTBaeHbi T a x ix e  coBpeMCH- 
Hbie pemeHHH no ocßemeHHio, 3ByxoH3oaH- 
UHH h t .  n . OTneabHO pacnoaoJxeHHUH an 
MHHHCTpaTHBHbiH x o p n y c  paccaHTaH Ha 
700 cayjxautHX. ,

TeHAennHH noßbiuieHHH yaenbHbix 3aTpai 
h yAAHHeHHH nepHOAa oxyn aeM ocra , Ha 
6aiOÄaK)niHecH 3 a pyöeiKOM npn co3AaHHi 
AHTeHHblX npeAnpHHTHH, OTBeaaK)UiHX co 
BpeMeHHOMy ypoBHio TexHoaornH , opraHH 
3anHH npoH3BOACTBa h  ycaoBHH TpyAa 
HMeiOT CBOHM CAeACTBHeM BCe ÖOAbUlei 
BHHMdHne, yAeaHeM oe p a ca e ia M  no T e x  
HHXo-axoHOMHaecxoMy o 6 o c h o b 3 h h k ) npo 
exTHbix pemeHHH [7 j .  B  s t h x  pacaeTax uih 
p o xo  Hcnoab3yeTCH MeTOA npHBeAeHHH pa3 
HOBpeMeHHbix 3aTpaT x OAHOMy MOMeHT; 
BpeMeHn a a h  nepnoAa axcnayaiau H H  o6b 
exTa, oöbiaHO npHHHMaeMoro paBHbiM II 
roAaM ; npn s to m  Hcnoab3yeTca noxa3aTeai 
AllCXOHTHpOBaHHH, pBBHblH 0,08— 0,12.

ripH  npoexTnpoBaHHH u in poxo  npHMe 
HHeTCH M aTeM araaecxoe MOAeanpoBaHH 
paÖOTbl npOH3BOACTBeHHWX OTAeaeHHH -  
naaBHAbHoro, C Tep*H eB oro , 4>opMOBoaHorc 
3aaHßoaHoro h Ap. —  n p n  pa3AHaiibix pe 
jxHM ax h cp o x a x  axcnayaTan nn  (3kbhb3 
aeHTHbix 1; 5 h a h  10 ro A a M ), a a h  aero 
3 B M  b b o a h t c h  aaHHbie o  xapaxTepe : 
n p ea ea a x  H3MeHeHHH o c h o b h m x  Texiio.io- 
m a e cx n x  h opraHH3anHOHHbix napaMeTpoB 
(ra3onpoHHnaeMOCTH 4>°PMOBoaHoö CMecn, 
CTpyxTypu  M eTaaaa, cp oxoß  peMOHTa 060 - 
pyAOBaHHH, CTpyxTypbi h  oßneMOB Bbinyc- 
x a  AHTbH h t .  n . ) .  M aTeM aTH aecxoe Moae- 
AHpOB3HHe, HBAHHCb SXOHOMHaHbIM H Ha- 
AeJXHblM MeTOÄOM OneHXH 3(J)(J)eKTHBH0CTH 
h ocyinecTBHMocTH npoexTHbix pemeHHH, 
no3BoaaeT H söejxaTb m h o th x  nepeAeaox 
npoexTa  b nponecce e ro  peaaH3anHH.
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ABTOMOBMJIbHAfl nPOMblLUJlEHHOCTb (PPAHLIMM

D binyCK aBTOMoÖHJieft b o  4>paHUHH h  

I *  TOC-ieHHOCTb aBTOMOÖHJibHoro napKa 
ßbicTpo pacTyT; no sthm  noKa3aTeJiHM 
CTpaHa 3aHHMaeT y x e  neTBepToe MecTO b 

Miipe. 3a nocjieÄHHe ÄecHTb jieT npoH3BOÄ- 
ctbo  aBTOM OÖHJien yÄ B O H J io cb  n b  1971 r. 
COCTaBHJIO 3 MJIH.

KpynHeflmeft aBTOMoÖHjibHoft KOMnaHHefi 
OpaHitHH HBJiseTca TocyÄapcTBeHHoe Oßi.- 
eÄHHeHne PeHO. O ch obhoü  38 boä  PeHO Ha- 
x o ä h tch  non riapniKCM b Bm uiaHKype. Ha 
3tom  3aBOÄe CKOHiieHTpnpoBano npoH3BOÄ- 
c tb o  arperaTOB, cöopxa jierKOBbix n Majio- 
jintpa>KHbix aBTOMOÖHJien, H3roTOBJieHne

XapaKTepubiM jv ih  aBTOMOÖHJieerpoeHHH 

OpaHuaii aß jiaeTca  npeoöJ iaaa iiH e  npOH3- 
BOÄCTBa JierKOBbix aBTOMoßnjieft, Ä o c r a r a -  
Binee 90% B cero npoH3BoacTBa aBTOMOÖH- 
JICH B CTpaHe (xaÖJI. 1). ripOH3BOÄCTBO 
rpy30Bbix aBTOMOÖHJien h aßToöycoB n pax- 
THTCCKH CTaÖHJIH3HpOBajIOCb.

CTaHOHHoro, Ky3Hennoro, npeccoßoro, 
u iTaM noBoro oöopyaoBaH H a h aBTOMaTHae- 
CKHX JIHHHH ÄJIH aBTOMOÖHJIbHOrO npoH3- 
BoacTBa. KoMnaHHa PeHO HMeeT KpynHbie 
arperaTHbie h cöopoaHbie 3aBoabi b  pa a e  
npoBHHUHajibHbix ropoaoB  cTpanbi. K o jih - 
aecTBO paöoTaio iuH x Ha npeanpnaxH ax Pe-

T a ö j i a u a  l

Ü H IiaM H K a np0H 3B0aCTBa aBTOMOÖHJiell BO <t>paHKHH

r o j

JierKOBbie aBTOMOOraw

rpy30B M e s b -
TOMOÖH.’IH 

B TbIC. IHT.

ABTOÖycbi 
B TbIC. 1UT.

TaraHH h cne- 
unaBbHbie Ma- 
llIHHbl B TbIC. 

UIT.

O ßm ee 
KOJlHieCTBO 
B TbIC. UIT.

B TUC. IlIT.
nojisi b oOuteM 
npoH3BoacTBe 

B %

I960 1116 82 228 2,5 3 ,5 1350
1965 1374 85 235 2 ,5 4 ,5 1616
1969 2168 89,5 280 3 , 1 7 ,9 2459
1970 2458 89 ,5 282 3 .1 7 ,2 2750
1971 2694 90 305 3 7 ,6 3010

B HacToamee BpeMH aBTOMOÖHJiH b o  

OpaHUHH BbinycKaioTca neTbipbMa xp yn - 

H6HHJHMH KOMnaHHHMH H HX (})HJIHaJiaMH 

(TaÖJi. 2 ).

h o  b o  OpaHH HH npeBbiuiaeT  100 th c .  neji. 
B pa3JiHHHbix ToproBbix  npeÄCTaBHTeJibCT- 
B ax  h  Äpyrnx aBTOMOÖHJibHux yapeiKÄeHH- 
a x  b o  OpaHHHH h  b  3apyöe>KHbix CTpaHax  
3anaT0 öo jiee  30 tu c . aeji.

T a Ö J i n u a  2
npOH3BOACTBO aBTOMOÖHJIett no  npeAnpHJITHAM

npeanpH nrae

1961 r .  
O ß m ee

KO.IHHeCT- 
BO B TbIC. 

mT.

1965 r. 
O ßm ee 

KOHHHeCT- 
BO B TbIC. 

mT.

1970 r.

JierKOBbie 
aBTOMOÖH
JiH B TbIC. 

UIT.

rpy30Bbie  
aBTOMOÖH
JiH B TUC. 

UIT.

ABTOÖycbi
B TbIC. UIT.

H io r o
B TbIC. mT.

P e H O ......................................... 393,2 551,9 1055,8 103,9 1159,7
CHTpOeH ................................. 337,3 488,6 471,1 69,0 — 540,1
C H M K a-K pa iicaep ................. 218,5 237,5 402,9 — 402,9
new o ..................................... 236,6 291,2 525,2 51,5 _ 576,7
CaßHCM..................................... 5 ,8 13,3 — 34,4 1,9 36,3
E e p jm e ..................................... 13,3 15,5 — 21,6 1,1 22,7
IOhhk ..................................... __ 6 ,7 — 8,1 __ 8,1
MaTpa-CiiopT ..................... -- 0 ,3 2,1 — — 2,1
IIpOHHe..................................... 39,7 17,5 1,0 0 ,5 0,1 1,6

1244,4 1616,2 2458,1 289,0 3,1 2750,2

KoMnaHHH PeHO HMeeT ÖOJIbUIOH (})HJ1H- 
a ji —  CaBneM, H3roTOBJiaioiHHH rpy30Bue 
aBTOMOÖHJiH cpeAHeii h öojibu io ft rpy30- 
noiVbeMHocTH h aBTOÖycbi. PeHO Koonepn- 
pyeT  cbok) aeaTeabHOCTb c n p yro fi KpynHoft 
KOMnaHHefi IleiKO , BbinycKaiom eft Ha 3aBO- 
a e  b r. C om o  JierKOBbie 3b tom o6h jih  h rpy - 
30Bbie aBTOMOÖHJiH Majioft rpy3onoÄbeM - 
h oc th . KoMnaiiHH Ile iK O  npHHajyieiKHT Tax- 
>ne HecKOJibKO arperaTH bix h cöopoaHbix 3a- 
boäob . K oon ep au n a  ocym ecTB jiaeTca  c o b - 

MeCTHblM CIiaÖJKeHIieM CbipbeM H MaCCOBbl- 
mh MaTepnajiaMH, cö u tom  to to b o h  nponyK- 
hhh, mhothmh HayaHO-HCCJieAOBaTejibCKH- 
MH paÖOTaMH, a TaKJKe COBMeCTHbIM CTpO- 
HTCJibCTBOM KpynH oro 3aBOfla b  r. BeJib- 
rnaMn h 3aBOÄa ÄBHraTeJieft h arperaTOB 
fljia  HeKOTopux MoaeJieß aBTOMOÖHJiefi oöe- 
HX KOMnaHHÜ.

B cbohx  on epan n ax  no  cöbiTy n p oayx - 
U.HH KOMnaHHa PeHO TecHO CBa3aHa c 
HTajIbHHCKOÜ aBTOMOÖHJIbHOH KOMnaHHefi
A jib ijia -PoM eo .

Jlpyran KpynHaa aBTOMOÖHJibHaa KOMna- 
HHH —  CHTpOeH —  BKJIIOHHJia B CBOfi co- 
CT3 B CTapHHHyio (JiHpMy üaHap. CHTpOeH 
cneHHaJiH3Hpyexca Ha npoH3BoacTBe Jier- 
KOBUX aBTOMOÖHJiefi H T p y 3 0 BbIX  aBTOMO- 
ÖHJieft Maaoft rpy30noax>eMHOCTH. B cHCTe- 
My KoMnaHHH CnTpoen Borneji TaKace Kpyn- 
HefiuiHft (JipaHuy3CKHfi 3aB0a Bepjine no 
npoH3BoacTBy rpy30Bux aBTOMOÖHJiefi 
cpeaHefi h ÖOJibinofi rpy30n0Äi>eMH0CTH h 
aBTOÖycOB. CnTpoeH KoonepnpyeTca c k o m -  

naH H H M H  O n a T  b  H T a j in n  h  H C Y b  O P T

B pa3paÖOTKe aBTOMOÖHJiefi c pOTOpHO- 
nopuiHeBbiM ÄBHraTeJieM BaHKe.xb.

KoMnaHHa Chmk3, BbinycKaromaa MaJio- 
jiHTpa>KHbie jierKOBbie aBTOMOÖHJiH, HMe- 
HyeTca HbiHe CH M Ka-Kpaftcjiep h 4>aKTH" 
aecKH aß jiaeTca  coÖCTBeHHOCTbio aMepn- 
KaitcKoro KOHnepHa K p a fic jiep , BJiaaeioiHero 
77%  aKHHfi Chmkh. O ch obh oü  3aBoa k o m - 

naHHH Chmk3 pacno.noKen b r. r iy a ccn  
6jih3 F la p n a o . B r. J la  P o m e jib  CTpoHTca 
HOBbifi 3aBoa. Ko jinaecTB o paÖOTaiOHiHx Ha 
npeanpHHTHax Chmk3 npeBuuiaeT 
30 000 aeJi.

FIpeanp iiaTH a PeHO h fle jK O  HBJiaioTca 
ocHOBHbiMH yaacTHHKaMH b pacuiHpeHHH 
3aBoaa IJJoccoh —  K pynH efim ero nocTaB- 
mHKa Ky30BOB, paanaTopoB , n p eccoß u x  h 
Ä p yrn x  aeTa jie fi ne to jim co ä jih  PeHO h rie- 
x o ,  ho h ÄJia pa a a  a p y rn x  4jpaHHy3CKHX h 
3apyÖe>KHbix (fmpM.

r p y 3 0 B b l e  a B T O M O Ö H J i H .  O chob- 
Hoft nponeHT b npoH3BoacTBe rpy30Bbix

T a Ö j i H u a  3

np0H3B0ACTB0 rpy30BblX aBTOMOÖHJIett 
no KJiaccaM rpy3onoAteMHocTH

! 1965 r . 1970 r.

rp ya on oA b eM - 
HOCTb B m B TbIC. 

UIT. B %
B TbIC. 

UIT. B %

M eHee 2 ,5  . . 
2 , 5 - 4 , 0  . . .
4 . 0 - 6 , 0  . . .
6 .0 - 1 2 ,0 .  . . 
12,0— 15,0 . . 
15,0 h öo jiee .

139,3
35,3
13,0
9 ,5
2 ,4

12,2

66,0
16,6
6,1
4 ,4
1,1
.5,8

187,0
46.4
13.4 
12,6
4,1

18,0

66.5
16.5 
4 ,6
4 .5
1.5 
6 ,4

1 211,7 100,0 281,5 100,0

I
Вологодская областная универсальная  научная библиотека 

www.booksite.ru



42 ÄBTOMOÖHJIbHaH IIpOMWUlJieHHOCTb Jß 6, 1972 r.

T  a 6 ji n u a 4
npoR3B O AC TB O  H n a p K  aBTOM OflllJIeti C ÄII3eJ1BM]|

A btomoöhjih
rpy3onoaT»eM -

HOCTb B m

ripOHSBOflCTBO 
b 1961 r.

n apK  b 1961 r . np0H3B0ÄCTB0
b 1965 r .

napK b 1965 r . npOH3BOiLCTBO 
b 1970 r.

napK  b 1970 r.

B THC. 
U1T.

B
zlbhhom 
KJiacce 
B %

B Tbic. 
U1T.

iiojifl
B jaHHOM

KJiacce 
B %

B Tbic. 
LUT.

B~ä 8HHOM
KJiacce 

b %

B^TblC.
LUT.

flOJIH 
B JWHHOM

KJiacce 
B %

B TblC. 
LUT.

nojia
B H3HHOM

K^acce 
B %

B TblC. 
LUT.

ÄOJIH 
B UaHHOM 

KJiacce 
B %

rpy30B bie M en ee 1 ,0 9,1 6 ,5  | 21,0 3 ,0 3 ,9 2 ,8  1 61 0 5 ,7 9 ,3 5 ,0 1 132 9,0
1 ,0 - 1 ,5 5 ,6 17,0 J 7 ,6 22,0  r 18,2 39 ,0  f
1 ,5 - 2 ,5 4 ,4 29,0 10,8 5 ,0 4 ,7 36,0 27,2 1,2 9 ,2 69,0 50 26,0
2 ,5 - 5 , 0 1,7 100,0 19,3 2 ,3 2 ,0 83,0 24,0 3 ,2 4 ,7 90,0 32 45,0
5 ,0 - 7 ,0 5 ,6 55,0 53,3 5 ,7 6 ,4 91,0 75,0 6 ,5 7,0 95,0 8 ,7 80,0
7 ,0 - 9 , 0 4 ,2 100,0 37,5 81 2 ,4 100,0 44 ,5 98 4,1 100,0 42 100,0
9 ,0 - 1 2 ,0 8,2 100,0 41,3 91 11,1 100,0 62,0 99,0 14,5 100,0 87 100,0

Eo;iee 12,0 0 ,7 100,0 4 ,9 98 1,2 100,0 7 ,0 100,0 3 ,5 100,0 13 100,0
ABTOÖyCW — 2 ,4 98,0 27,2 71 2 ,5 98,0 33,3 71,0 3,1 100,0 35,0 70

T sra q H — 3 ,2 97,0 17,6 72 3 ,8 100,0 31,0 95,0 7 ,3 100,0 49,0 99
JlerKOBbie — 8 ,4 0 ,9 19,0 0 ,3 11,9 0 ,9 56,0 0 ,6 38,8 1,5 130 1,1

53,7 4 ,5 245,4 3 4 57,5 3 ,6 421,0 4 ,2 119,8 5,7 657,5 4,6

T a ß j i H u a  5

npoHBBOACTBO JierKOBbix aBTOMoßiijieft no K jia c c a M  p a öon ero  oöbeM a ABuratejicil

1965 r. 1968 r. 1969 r. 1970 r.

Paöoquft oö-beM ABHraTejw b a. B TblC. 
LUT. B %

B TblC. 
UIT. B %

B TblC. 
UIT. B %

B TblC. 
LUT. Q %

MeHee 1 ,2 ............................................
1 , 2 - 1 , 7 5 ............................................
Bo;iee 1 , 7 5 ........................................

999
309
89

71,5
22,2
6,3

1324
414

94

72.4
23.4 

4,2

1409 ' 
571 
188

65,0
26,4
8,6

1348
873
237

54,8
35,6
9,6

1398 100,0 1832 100,0 2168 100,0 2458 100,0

aBTOMOÖHJieft npH XO ÄH Tca Ha ä o j i i o  n «K a -  
noB , $ y p ro H O B  h Ä p y r n x  aBTOMOÖHJieft r p y -  
30n 0 Ät>eMH0 CTbio V2— I V 4 T- C T p y K T y p a  
n p oH 3 BOÄCTBa r p y 3 0 Bbix aBTOMOÖHJieft n o  
K JiaccaM  r p y 3onoÄi>eMHOCTH 3a nocJieÄH H e 
Ä ec flT b  j i c t  M a jio  MeHHJiacb. 3 acJiyxcH BaeT 
JlHIHb ynOM HHailHH 3 aMeTHbIH aÖCOJIIOTHblft 
H OTHOCHTeJIbHblft pOCT BbinyCKa r p y 3 0 BbIX
aBTOMOÖHJieft rpy3onoÄT>eMHOCTbio 9,0 r  h 
öojiee (Taöji. 3 ).

K ax h bo Bcex npoHHx c r p a H a x ,  bo 
OpaHiiHH c K a xÄ H M  toäom  yBejiHHHBaeTCH
KOJIHHeCTBO aBTOMOÖHJieft C ÄH3CJIHMH H CO- 
OTBeTCTBeHHO pacTeT HX ÄOJIH B npOH3- 
BOÄCTBe. B  iiacTOHmee BpeMH ÄH3eJiH noji- 
HOCTblO ÄOMHHHpyiOT B Tpy30BbIX aBTOMO- 
ÖHJIHX ÖOJIbUIOft rpy30n0ÄbC M H 0CTH , B MHO- 
roM ecT iib ix aBTOöycax, a TaKxre b  rpy30- 
Bbix aBTOMOÖHJiHx cpeÄHeft rpy3onoÄ 'beM - 
HOCTH C ÖOJIbUIHM rOÄOBbIM npOÖeTOM 
(T a ö ji. 4 ) .

J l e r K O B b i e  a B T O M O ö i u i H .  O chob- 
HblM BHÄOM JierKOBblX aBTOMOÖHJieft, H3TO- 
TOBJIHeMblX BO OpaHHHII H HMeKHHHX HaH- 
öojibiHHft cn poc y  M accoBoro nOTpeÖHTejin, 
HBJIHIOTCH MajIOraÖapHTHbie, SKOHOMHHHble 
3BT0M0ÖHJIH C ÄBHraTeJIHMH paÖOHHM OÖT>- 
eMOM 0,75— 1,5 A. B  nocjieÄH ee BpeMH bh- 
HBHJiacb Teii/ieniiHH k  co3ÄaHHio öo jie e  
KOM(j)OpTaÖejIbHbIX H ÄHHaMHHHblX JierKO- 
BblX aBTOMOÖHJieft 3 a  CHeT KOHCTpyKTIIBHblX 
MeponpHHTHft, oöjierneHHH Beca h $opcH - 
poBKH HBHraTejieft. YMeHbinaeTCH KOJinaecT- 
bo BbinyCKa caMbix M ajibix H eÄ opornx h 
sKOHOMHHHbix, ho MeHee KOMljlOpTaÖejIbHblX 
jierKOBbix aBTOMOÖHJieft, HMeHyeMbix H H or- 
na MHKpojiHTpa>KHbiMH, HanpHMep, CHTpO- 
eH ’2 cV  h PeHO 4 c V  c ÄBHraTeJiHMH paöo- 
»ihm oö ieM O M  0,45— 0,65 a . 3 a  nocJiejiHiie 
nnTb jieT  yßejiHHHJiacb äo jih  aBTOMOÖHJieft 
c  ÄBHraTejiHMH Öojiee 1,2 a  (TaÖJi. 5 ) 11 
yMeHbuiHJiacb ä o jih  c  ÄBHraTejiHMH MeHee 
1 , 2  ji.

BbICOKaH TOnjIHBIiaH SKOHOMHHHOCTb ÄH- 
3eJieft oöycJiOBHJia ycTaHOBKy hx aa iK e Ha 
JierKOBbix aBTOMOÖHHHx. Ta n n e  3 b to m o ö h -  
j ih  b KanecTBe CTaHflapraoft npoÄyKHHH 
BbinycKaeT KOMnaHiiH FteiKO. MoÄeJiH 
204D H 404D HBJIHIOTCH ÄH3eJIbHbIMH MOÄH- 
(JlHKaHHHMH aHaÄOrHHHblX KapÖIOpaTOpHblX 
ÄBHraTejieft 204E h 404E. BbinycK JierKO
Bbix aBTOMOÖHJieft C ÄH3eJIHMH BbipOC C
14 Tbic. b 1960 r. ä o  39 Tbic. b 1970 r. 
F la p K  JierKOBbix aBTOMOÖHJieft c ä h 3Cjihmh 
iiacHHTHBaeT 130 tm c . B ueJioM b o  bccm  
a B T o n a p x e  OpanuHH ä o jih  aBTOMOÖHJieft 
c ÄH3ejiHMii npnöJiH3HJiacb k  4 % .

B Taöji. 6 npiiBeÄeHbi KpaTKHe TexHH ie- 
CKHe xapaKTepncTHKH n a n öo jiee  pacn pocr-

p a n e iiH b ix  MOÄeJieft JierKOBbix aBTOMOÖHJieft 
nocH eÄH H X BbinycKOB.

B u e jioM  ran a>K  JierKOBbix aBTOMOÖHJieft 
OÖIUHpeH H p a 3 H0 0 Öpa3 eH, H B KOHCTpyK- 
TIIBHOM OTHOIUeHHH OHH BnOJIHe paHHOHajIb- 
11 bi h n p orp ecc iiB H b i. ,H,BiiraTeJiH oÖJiaÄaiOT 
BbICOKOft JIHTpOBOft MOIHHOCTblO, ÄOCTHTae- 
M oft noB H iueH H eM  cTeneH H  o k b t h h  (8,5—

9,0) H BbICOKHMH oöo p o T a M H  (5000— 6000 
M H H y T y ). B n eK O Topb ix , ö o j ie e  Äopora 
MOÄeJIHX npHMeHHeTCH BnpbICK ÖeH3HH 
n oB b iu ia iom H ft MomHOCTb ÄBHraTeJiH h cn 
co öc T B y iom H ft yM eH b iu eiiH io  tok c iih h oc i 
O TpaöoTaB iH H X  r a 30B.

B CHCTeMax Ä en coB b ix  aBTOMOÖHJieii 
B iieÄpHeTCH KOHCTpyKTHBHaH cx eM a  c  ne-

T  a  6 j i n u a 6

K p a T K n e  T e x H n n e c K H e  x a p a K T e p n c T H K H  o c h o b h b ix  M o u e j ie f t  J ie r K O B b ix  aBTOMOöHjielt

Bec b
.üsuraTejib

<t>0pMa H MOJieJIb
Basa
B MM

H j ih -
ua

B ' M M

C H a p H -
HCen-
HOM 

COCTO- 
HHHH 
B KZ

K o h -
CTpyK-
THBHaa^

7cxeM a

M h c j io

ILH-
JIHHJL-
pOB

"Pa6o -
MHH 

o6*beM 
B CM?

M om 
HOCTb 

B A. C.

n  b
OÖfM UH

Bbi-
nycK

B
TblC.
UIT.

CHTpoeu m o ä c j i h :
2 c V ..........................
JJh b h  6 ..........................
A m h  8 ..........................
CneuiHajib 6 ...............
DS 2 0 ..........................
C S J ieK T p O H H b IM  BnpblC- 

K O M  6 e H 3 H H a  . . . .

2400
2400
9400
3125
3125

3125

3830
3870
3990
4875
4875

4875

560
600
725

1260
1280

1330

n. n. 
n. n. 
n. n. 
n. n. 
n. n.

n. n.

2
2
2
4
4

4

435
602
602

1985
1985

2175

26
35
35
91

103

139

6750
6750
5750
5500
5900

5250

121
108
125
110
110

110

neÄO'MOÄejiH*.
1130 5900204 ................................. 2595 3990 875 n. n. 4 60 160

304 ................................. 2590 4140 915 n. n. 4 1288 70 5750 12b
404 ................................. 2650 4450 1090 CTaHZl. 4 1618 73 5300 100
404 ÜHseJib................... 2650 4450 1150 c t e h ä » 4 1948 60 4500 25

504 ................................. 2740 4490 1200 c t b h a . 4 1796 98 5500 135
504 c B n p w c K O M  . . . 2740 4360 1200 CTaHfl. 4 1796 110 5600 135
PeHO R4 ....................... 2450 3670 650 n. n. 4 845 32 4700 290

2270 3995 765 3. M. 4 1108 43 4600 7b
PeHO 10 (CM. pHCyHOK) 227Ö 4195 790 3. M. 4 1289 48 5250 80
PeHO 16 ...................... 2650/2710 4260 980 n. n. 4 1565 67 5000 2UÜ

C h m k3 MOjiejiH;
944 44 5600 1001000 ................ 2220 3800 775 3. M. 4

1 1 0 0 .............................. 2520 3940 900 n . n. 4 1118 48 6000 170
1 3 0 1 .............................. 2520 4460 1000 cTaua. 4 1290 70 5400 80
1 5 0 1 .............................. 2520 4460 1020 ctaniL. 4 1475 81 5200 30
K paflc^ep  180............... 2520 4460 1090 cTaua. 4 1812 97 5600 13

n p H M e q a H H e .  n. n.—npHBoa Ha nepeUHHe KOJieca;
3 . m.—3aaHe MOTOpHan;
c iaH fl.— aBBrarejib cnepean , 3anHne Beayiune KOJieca.
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IUHhmh BenymiiMii Ko.necaMH, uuipoKO 
_  leHHlOTCH ÄHCKOBbie T0pM03a, a TaiOKC
psiiuHbie ycrpoftcTBa, noBbimaiomHc öe3-
MBCHOCTb aBTOMOÖHJIH.

F la p K .  K  nauajiy 1970 r .  b o  O p a n u H i i  

BnHTbiBaJiocb Öojiee 14 m j ih . 3 b t o m o 6 h - 

H3 K ü T o p u x  na a e rK O B b ie  n p i i x o a n -  

»Cb 12,3 MJ1H., HJIH 81% (TaÖJI. 7 n 8 ).

T a ö J i H i t a  7

^HCJleHHOCTb H COCTaB Iiap K a  JICTKOBbtX 
aBTOMOÖHJieft

Pa6o*wft o ß ie M  
iBHraie^fl b' a

1961 r.,
B

TbIC.
UIT.

1965 r.,
B

TbIC.
IUT.

1970 r.

B
TblC.
UIT.

B %

IleHee 1,2 . . . .12-1,75........
Töee 1,75 . . . .

2315
2160

997

4150
3550
1078

5100
6035
1145

41,5
49,1

9 ,4

5472 | 8778 | 12280 | 100,0

T a ÖJ i H i i a  8

MücjieHHOCTb h c o c T a s  n a p K a  rp y a o ß b ix  
aBTO M oöiijie ft

nOJIHUft BCC
b  m

1961 r .,
B jTb lC . UIT.

1965 r .,
B TU C .'U IT .

1970 r .,
B TblC. 

UIT.

Mcuee 4 ,0  . . 1015 1305 1501
4 ,0 - 6 , 0  . . . 204 221 195
6 ,0 - 1 2 ,0  . . 185 190 177
12,0— 15 0 . . 40 45 42
Eo;iee 15,0 . . 38 70 100

1482 1831 2007

C 1961 r. m icneniiocTb n a p K a  B03pocJia  ö o -  
lee tcm b 2 p a 3 a . EjKeroaHbift np u p ocr 
cpra aBTOMOÖHJieft cocTaB J in eT  800—  
Mt Tbic. 3a ÄecHTHJieTHe ö o j ie e  ueM  b 
1 pa3a yB ejiH B iu iacb  uojih  rpy30Bbix aBTo- 
lOSHJieft caMOH ö o jib iu o f i  rpy3onoa 'beM no- 
t a  h n poH 3 om jio  n eK O T op oe  yM eH bineH H e 

I ih aBTOMOÖHJieft rpy3onoÄT>eM H O CTbio 
r.

6bi t . Ha BHyTpeiiHeM pbiiiKe Opan- 
CÖblT aBTOMOÖHJieft yjIOBJIOTBOpneTCH 

ee TCM Ha 80% aBTOMOÖHJIHMH, H3TO-

TOBJIHCMblMH I!0 OpaHUlIH. O aH aK O  C K3>K- 
UbiM t o ä o m  yßeJiHHHBaeTCH KOJinuecTBO 
n p o f la ß a e M b ix  aBTOMOÖHJieft, iiM nopT H po- 
B a m ib ix  n penM ym ecT B eH H O  H3 3 a n a u H o f t  
E ß p o n b i  ( n  o c h o b h o m  H3 CTpaH E o p o n e f t -  
C K oro S K O iioM H qecK oro  C o r p y a i iH u e c T B a ) .

9 n c n o p T H  o-H  M n o p T H b i e  o n e -  
p a u ii h. n o floÖ H o  <DPr, A h tjiiih  hjih H T a -  
JIIIH, SKCnOpT aBTOMOÖHJIbHOft npoayKUHH  
HBJIHCTCH II BO <t>paHUHH BaHUieftUHIM (j)aK- 
topom  b ae.ue aKTHBH3amiH BajiiOTHoro ö a -  
J ianca CTpailbl. IlOOIUpHeMblft pa3JlHHHHMH 
rOCyjiapCTBeHHbIMH MepOnpHHTHHMH, 3TOT 
3KcnopT 3 a nocJieÄHHe ro ab i Bbipoc c 
600 Tbic. aBTOMOÖHJieft b 1963 t .  a o  1,5 
mjih. n 1970 r. OcHOBHaa a o jih  SKcnopTH- 
pyeM bix aBTOMOÖHJieft (92% ) npiixoaH Tca  
Ha JierKOBbie. B 1970 r. oaH a  TOJibKO kom - 
naHHH P e n o  n p o a a jia  3 a rpaH H uy  645 Tbic. 
jierK onbix aBTOMOÖHJieft, a sKcnopT jierKO- 
Bbix aBTOMOÖHJieft H3 <J>paHU,HH BCeMH

(JlIipMaMII, BMeCTe B3HTbIMH, COCTaBHJl 
1395 Tbic. uiT. Ha sKcnopT rpy30Bbix aBTO
MOÖHJieft b 1970 r. npHiujiocb okojio 
130 Tbic. aBTOMOÖHJieft, a aBToöycoB —  
500 iut. Tpn qeTBepTH SKcnoprapyeMbix
rp>’30BbIX aBTOMOÖHJieft npHXOÄHTCH Ha aB- 
tomoöhjih rpy3onoÄT>eM HOCTbio 0,5— 1,25 t .  
nOÄOÖHbie MOflejIH SKCnOpTHpyiOTCH KOM- 
naHHHMH PeH o, n e u to  h CiiTpoeH, a aBTo- 
moöhjih rp y 3 onoÄT>eMHOCTbio 3,0 t  h ö o 
jie e  —  (}>HpMaMH Bepjine, CaBHeM h IOhhk. 
T t o  KacaeTca SKcnopTa jierK O B b ix  aBTOMo- 
ÖHJieft, TO 47% HX npHXOÄHTCH Ha aBTOMO- 
ÖHJiii c ÄBHraTeJiHMii paöoqHM oöieM OM  
1,0— 1,6 a; 39% —  c ÄBHraTeJiHMii Meiiee 
1,0 A H JlHUIb 14% — .Ha 3BTOMOÖHJIH C 
ÄBiiraTeJiBMii paöounM oöbeMOM öo jie e
1,6 A.

B OCHOBHOM (})paHUy3CKHe aBTOMOÖHJIH 
BKcnopTHpyiOTCH b eßponeftcKHe CTpaHbi; 
Tau, b 1970 r. Öujio npoaaHO
1100 Tbic. IUT., HJIH 77% Bcex SKCnOpTHpO- 
BaiiHbix aBTOMOÖHJieft. SK cnopT b CeBep- 
nyio  h lO iKH yio AM epHKy cocTaBHJi
164 Tbic. aBTOMOÖHJieft.

HM nopT aBTOMOÖHJieft bo C>paimHio iie- 
upepbiBHO yBejiHmiBaeTCH. C öh t HMnopT- 
Hbix aBTOMOÖHJieft Ha BiiyTpeHneM pbiHKe 
CTpaiibi pacTeT h hbahctch pe3yjibTaTOM 
SKOHOMHHeCKHX COrjiaiUeHHÜ, OTMeilbl TaMO- 
iKeHiibix öapbepoB  M eacay CTpaHaMH oö iu e- 
ro  pbiHKa, qjieHaMH K o ro p o ro  hbjihiotch
OpaHiiHH, <J>PI\ UTajiHH, B ejibrnu, JIiok- 
ceMÖypr h ro.uiaHAHH.

KaHfl. TexH. Hayn r . M. CAMOJlb

V flK  061.3:621.43:629.113

XXX HAYHHO-MCCJlEAOBATEJIbCKAfl KOHd>EPEHUMSI M OCKOBCKOrO  
ABTOMOEMJlbHO-AOPOMHOrO MHCTMTYTA

( A e r o r p a K T o p H b i e  d e u z a r e j i u ) l

UA CEKHHH a B T O T p a K T o p i ib ix  a B H r a -  

Tejieft ö m j io  3 a c j iy m a H O  o k o j i o  40 j i o -  

raajOB h  c o o ö m e H H ft .  P a ö o T a j iH  n o a c e K -  

■ k  p a ö o u H x  n p o u e c c o B  a h 3 c j i c h  h  T o n j in -  

Bonojaiouieft a n n a p a T y p b i ;  p a ö o u H X  n p o -  

Kccob a B H ra T e j ie f t  c  h c k p o b m m  3 a > K H ra iiH - 

OH rnyMa h B H Ö p a u n ft  b  Ä B H r a T e J ia x  B iiy T -  

poiHero c ro p a H H H . P a c c M O T p H M  n e K O T o p b ie  

BBCryn.TeHHSi.

0 p e3yjibTaTax  H3bicKaiiH ft n aH Ö o .iee  
nepcneKTHBHoft ch jiobo ii ycTaH O BKii hjih Ha- 
36ämoro TpaH cn op T a  C Ä e jia ji n oK J ia ji KaHÄ. 
xesH. Hayn B. C. CTetjiaHOBCKHft (H n ocJ ia B - 
CKHft TeXHOJIOrHHCCKHft HHCTHTyT) . O l l  npO- 
aaajiH3HpoBaji B on p ocb i o ö  onTHM ajibHOM  
paÖoqeM Tejie , c n o c o ö e  n o flB O Ä a  T e n jia , p a - 
feieM iiH ioie, T H n au ie  och ob h h x  a rperaTO B . 
Ehübhji npeH M ym ecT B a  aTM O C (})epH oro  B0 3 - 
lyia, nonBOÄa Ten.ua n yT eM  H en p ep b iB iio ro  
caaraHHH b HeM JKHÄKOro Ton jiH B a, uhk- 
m  BpaöTOHa, n p e Ä J ia ra io m e ro  cou eT a H iie  
UOpiIIHeBblX M3IHHH H TypÖHHbl. BbICKa33JI 
TpeÖOBaHHH K HUeajIbHOÜ CHJIOBOÜ yCT3H0B- 
Kfe KOTOpbie n03BOJIHJIH BblUeJIHTb OnTH- 
XMbuyio T v p ö o n o p u iH e B y io  cx e M y , h  n p o -  
aiwiH3HpoBaji n o c jie n H io io .

npn p a c a e T e  H e K O T o p b ix  n a p a M e T p o n  

npouecca c r o p a i iH H  K aH U - T e x n .  H a y K  

E. 0. KiianrHiibiM (H e .u H Ö H H C K iift n o j iH T e x -

1 Cm. HiypHaji «ABTOMoÖHJibHaa npo- 
xuuuieHHOcTb», 1972 r., Ne 5.

HiiaecKiift iu icTHTyT) ö u jia  noJiyaeHa o tjih -  
aaiou iaiicH  o t  cjiopMyjibi H. H. B n öe (Jiop- 
M yjia, KOTopaa c ÄOCTaToaHoft äJih npaKTii- 
k h  ToaiiocTbio no3BOJiHjia onpeaejiHTb HaB- 
jiem ie  ra30B npn cropaHHH TonjiHBa. üpH - 
HHMaa OTHonieime TenjioeMKOCTeft cpeflHHM 
3 a npouecc crop a im a , noJiym uH ypaBHeHHe 
MrHOBeHiioro 3HaqeHHH BejiHHHHbi naBJie- 
HHSI B Jlioöoft TOHKe JIHHHH CropaHHH. 
HHtjHjiepeHUHpoBaHiicM nojiyqeHbi Bbipaaie- 
h h h  h j i h  onpeaeiie iiHH  CKopocra h ycK ope- 
h h h  napacTaiiHH naBJieiiHH.

. E. B. By3HHOB (AjITaftCKHÜ MOTOpHblft 
3 a B 0 ,u ) npc.UJiOHfHJi HOBOe noJiysMnHpnqe- 
ciioe ypanneiiH e cropaHHH, KOTopoe npiiMe- 
HHeTca npn  nenojiHOM cropaHHH TonjiHBa. 
J lm a u H K a  cropaHHH nojiHocTbio onpeue- 
.u h o t c h  noK33aTe.ueM xapaKTepa cropaHHH.

PacnpeueJieHHe H e c T a u n o H a p H b ix  TeMne- 
paTyp  H a n oB ep xH O C T H .x  och ob h h x  a .e T a jie ft  

ÖbICTpOXOÄHOrO ÄH3CJIH C H a jIÄ y B O M  ÖbUIO 

H c c u e a o B a n o  a - p o M  T e x H . H a v u  M . C. Xo- 
B a x o M , K ana. T e x n .  HayK A . C. XauHHHOM,
II. H. Scayjie iiK O  ( M A J I H ) .

H 3 y i e n b i  3 a K 0 H 0 M ep H 0 C T ii T e iu io o T a a u H  

OTaeJibHbiM noBepxHocTHM aeTajieft, omm- 
BaeMbix paöouHM H ra3aM ii: nopuiHH, h h h - 

m a h BbinvcKHOro n a T p y ö x a  to jiobk h , rn jib -  
3i>i uHJim iapa aH3e.uH c H aaayBOM . M e T o -  
aiiK a iiccjieaoBaHHH ocHOBaHa Ha pern cT pa - 
miH M rnoBem ioft jioKajibHoft TeM nepaTypbi 
ÄeTajieft c noM om bio MajioHiiepuHOHHbix

njlOHO'IHblX TepMOMeTpOB COnpOTHBJieHHH.
KaHÄHflara TexH. HayK M. M. BnxepT h 

T. P. OHJiHnocHHU, (H A M H ) oöocHOBajin 
Bbiöop napaMeTpoß CTaHflapTa Ha ahm - 
HOCTb OTpaöoTaBiuHx ra30B ÄH3ejieft, b ko- 
Topbift bouijih : peKOMeHflaiiHH no npeuejib- 
110 ÄOnyCTHMbIM HOpMaM ÄbIMHOCTH OTpa- 
öoTaBuinx ra30B npn paÖOTe Ha xapaKTep- 
Hbix pe>KHMax AH3eJieft, pa3paÖ0TaHHan 
MeTOAHKa OTÖopa ra30B H3 BbinycKHoft ch- 
CTeMbi, oöocHOBamiH a jih  Bbiöopa H3Mepn- 
TeJibHoft annapaTypbi.

ITo B onpocy HCCJieaoBaiiHH paöou ero  
npouecca TonjiHBHoft annapaTypb i c poTop- 
iibiM nacocoM  ca e jia jin  aoKJiaa a -p  Texn. 
HayK H. B. A cTaxoB , KaHa. TexH. Havu 
J I .  H. TojiyÖKOB, A-. A. CaTaeB (M A flH ).  
H ccaeaoßaH  npouecc TonaHBonoaauH ch- 
CTeMoft c pacnpeaeJiHTeabHbiM poTopHbiM 
HacocoM KOHCTpyKUHH H3TA— KAHR  
BuHBueno BaHHHHe npoiJiHaH KyJiaUKOBOH 
iuaftöbi, anaM eTpa nayH iuepoB h a p y ru x  
KOHCTpyKTHBHblX (JtaKTOpOB Ha OCHOBHbie 
noKa3aTeJiH npouecca  BnpbiCKa. JlaHbi pe- 
KOMeHuanuH no  Bbiöopy HeKOTopbix n apa 
MeTpon Hacoca.

KaHa. TexH. HayK B. C. C/recjiaHOBCKHH n
A. JI. HoBeHHHKOB (HpOCJiaBCKHH TeXHOUO- 
rHUeCKHÖ HHCTHTyT) HCCHeAOBajIH TenJIOOT- 
a a q y  b KOJibiieBbix KaHajiax pa3JiHUHoft 
uiHpHHbi uaK npn TenaooÖM eiie kohbckthb- 
hom, t o k  h npH TenjiooÖMeHe c noßepxHOCT-
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hum KHneHHeM Ha ycTauoBKe, M oaeaH pyio- 
m e fi cHCTeMy oxaaiKAeHHH rHat>3Bi uh jihhä- 
pa , h ycnoBHH, on peaean iom H e TenaooTaa- 
q y  b n o a o c ra  oxaajKaeiiH H  ABHraTean. 
B p e3 y jibTaTe npeaaoiKeH bi 3 3 bhchm octh, 
KOTOpbie yqHTbißaroT bahhhhc reoMCTpiuie- 
ckhx napaM eTpoB b o a h h x  KanajioB  11 no- 
3BOJ15HOT paCCHHTblBaTb KOSljxjlHUHeHTbl Te- 
na ooT aa qn  b ox jiax<A a iom yio  »HAKOCTb.

B  pe3yjibTaTe HccaeaoBaHHH rn a p osan op - 
HOH (})OpCyHKH C H3MCHHGMbIM 33KOHOM nO- 
aaq n  TonjiHBa H . B . AcTaxoBH M , M . C . X o - 
BaxoM h  acnnpaHTOM H. H . ÄHHaeBHM no- 
jiyqeHO 3aM eTnoe BAHHHne pa3AHqHbix na- 
paM eTpoß (})opcyHKH Ha xapaKTepucTHKy 
BnpbicKa TonjiHBa. H a h  3 U B M  «M h h ck -2 2 » 
cocTaBJieHa MaTeMaTHuecKan M oaeab ch ctg- 
mh c onbiTHoii rH Äpo3anopH oii (JiopcyiiKOÖ.

KaHÄ- TexH. HayK K- JI. HapiteBHu 
(M X T I4  hm. M e iia e a e c ß a ) H ccaeaoBaa hc- 
ycTaHOBHBmeeca A B H xem ie  B5i3Koro Ton- 
jiHBa b Ton.THBHOH annapaType aH3ean 
rHÄpOTepMOÄHHaMHHeCKHM ana.iH30M. Ch- 
CTeMa ypaBHeHHH npHBeaena k anneünoM y 
rnnepöoJiHqecKOMy ypaBHeum o c asyM H ne- 
peMeHHUMH. flaH O  o 6m ee pemeHHe. Onpe- 
aeaeH  TeMn 3aTyxaHHH b o jih h . ycTaHOBae- 
ho, h to  BOJiHa o6pa3yeTCH b H aqaae Tpyö- 
kh h nepeÄBHraeTCH k  cpopcynKe co  cko- 
pOCTblO 3 ByKa. n .TO TH O C Tb  nOTOKa BSI3KOrO 
TonjiHBa b Btwme paBHa npHBeaeHHOMy 
ÄaBJieHHio, a opaHHaTbi npotjwaH  bojihbi 
yöbiBaioT b reoM eTpHHecKoö n p orpeccnn  c 
yßeJiHHeHHeM a jih h h  TpyÖKH b apnipMeTHqe- 
ckoh  nporpeccnn , npoijiuab He HCKaacaeTCH. 
y  npouecca  3 aTyxaHHH xpn bojihbi.

n PH HCCJieÄOBaHHH BAHHHHH CBOHCTB pe- 
ry jiH Topa  C K op ocraoro  p e sn u ia  Ha sijxJieK- 
THBHbie nOKa3aTeJIH flH3ejIH B yCaOBHHX 
3 KcnjiyaTan.HH B . H . IIIecTyxHHHM  
(H H H A T )  öbijin HcnbiTaHU peryjiHTOpbi 
Tpex th iio b : BcepeJKHMHbifi, kom öhhhpob3h- 
HblH H ÄByXpe*HMHbIH. IIpH  AByxpeiKHM- 
hom peryjiH Tope AB iiraTeab 5 IM 3-236 na 
peJKHMe x o jio cT o ro  x o a a  T ep a er  cn ocoö -
HOCTb IIOAAepJKHBaTb nOCTOHHHblÖ pe>KHM. 
H aH  yCTpaHeHHH 3T0T0 HBAeHHH KOppeKTH- 
poß a jia cb  6e 3 peryjiH TopH aa BeTBb xapaKTe- 
PHCTHKH. ripH  ÄOpOJKHUX HCTIblTaHHHX aB-
tom oöh a h  M A 3 -5 0 0  c npuuenoM ocu h aao- 
rpacjw poBaaucb: nepeM emeHHe peÖKH Ton- 
jiHBHoro H acoca h p w q ara  peryaH Topa, quc- 
jia  oßopoTOB KOJieHnaToro BaJia ABHraTean 
b MHHyTy, KpyTH m ero MOMeHTa Ha KapaaH- 
hom B a jiy  h npaB oö n o jiyocn , nepeMeiueHHH 
nonpeccopeiiHOH M accu  Ky30Ba aBTOMOÖn- 
AH B BepTHKajIbHOH njIOCKOCTH. yCTaHOBJie- 
HO, HTO TOIIJIHBHaH 3K0 H0 MHBH0 CTb H AHH3-
MHKa aBTOMOÖHJiH b 3HaqHTeJibHoft Mepe 
onpeaeaHioTCH CBOHCTBaMH peryjiH Topa. 
BuHBJieHbi npHHHHbi noBHiueHHoro p a cx oaa  
TonjiHBa npn ycraHOBKe BcepexcHMHoro pe- 
ry jiH Topa.

n PH HccjieAOBaHHHX h flOBOflKe ÄH3ejieii 
ÖoJibuioe 3HaneHHe HMeeT npaBHAbHbiö bbi- 
6 0 p napaM eTpoB n oaaqn  TonjiHBa. KaH fl. 
TexH. H ayx B . H . TpycOBbiM 11 JI. JI. H ßa- 
HOBblM (HpOCJiaBCKHH TeXHOJIOrHHeCKHH HH- 
CTHTyT) ÖblJIH SKCnepHMeHTajIbHO HCCJieAO- 
BaHH SHepreTHnecKHe xapaKTepncTHKH Ton- 
jiHBHoro 4>aKejia aH3ejiH. ycTaHOBJieHo, h to  
xapaKTepucTHKa noflann  TonjiHBa b JioKajib 
hom acneKTe AOJi>Kiia HHTepnpeTiipoBaTbCH 
KaK xapaKTepucTHKa a oc t3 b k h  TonjiHBa b 
onpeflejieH H yio nacTb npocTpaHCTBa —  jio - 
KajibHaa xapaKTepncTHKa noaaHH. K o ra a  
TonaHBO npoxoaH T npn BnpbiCKe aepe3 pac- 
CMaTpHBaeMyio aacTb npocTpaHCTBa —  3 T0 
aoKaabH an m iKaoBan noaaaa . BbiÖpaHHbiß 
M eToa —  oöocHOBaH. OnncaHa ycTaHOBKa,

h n p o a n a a H 3n poB aH a  bo3m o>k iioctl 3 K cne- 
p n M eH T aab H oro  o n p e a e a e i in a  a oK aa b H b ix  
SHepreTHHecKHX xapaK TepH C TH K  T on aH B H oro  
(Jiaicejia aH 3ean.

A . B. C k o t t 3  ( M A f l H )  npoBea SKcnepH- 
MeiiTaabHoe HccaeaoBaHHe HepaBHOMepHO- 
cth  pacnpeaeJieHHH CMecH no  unaHHapaM 
KapöiopaTopH oro V -oöp a3 H oro  aBHraTeaa 
Ha pejKHMax pa3roHa, ocym ecTBaneM bix 
nyTeM pe3Koro h noaH oro  o t k p h th h  apoc- 
ceabHbix 3acaoHOK KapöiopaTopa . J I aH 
aHaaH3 BaHHIIHH pa3aHHHbix (jiaKTopoB Ha 
xapaKTep h cTeneHb HepaBHOMepHocra pac- 
npeaeaeHHH cMecn npn pa3roH ax. CTeneHb 
HepaBHOMepHOCTH pacnpeaeJieHHH CMecn 
Ha pe>KHMax pa3rona OTanaaeTCH o t  no- 
aOÖHOH Iia yCTaHOBHBIHHXCH pe>KHMax B 
ochobhom  b HaaaabHoft CTaaHH pa3roHa, a 
xapaKTep HepaBHOMepHocra —  aHaaornaeH 
xapaK Tepy  na yCTaHOBHBIHHXCH p e *H M a x  
paöoTH  a B iira re a «.

B an aH iie  reoMeTpuaecKHX h ra30aHHaM H- 
aecKHX n apaM eTpoB  Ha aspoannaM H aecK oe  
coBepm eHCTßo BnycKHbix K aH aaoB  h K aa - 
n a iio s  KapöropaTopH bix aB H raTeaefl öb iao  
H ccaeaoB an o  B. H . Cohkhhbim  (H A M H ) .  
H a  6e3MOTOpiiOH aapoaHHaM naecKOH ycT a - 
HOBKe H cnuTbrnaancb aepeBHHHbie M oaean  
BnycKHbix K aH aaoB  pa3 anaH o ö  (JiopMbi. O n -  
p e a e a n a a c b  cTpyKTypa TeaeHHH B 0 3ayxa  b 
3 th x  K aH aaax  MeToaoM  BH3yaaH3an,HH Te
aeHHH b  norpaHHaHOM cao e  h H3MepeHneM  
pacnpeaeaeH H H  aaßaeH H H  no n p o ^ n a io  Ka- 
H aaa , a TaKJKe H3MepnaHCb aspoaH H aM H ae- 
CKHe noTepn.

JI. M . M anoxH H H M  (M A U H )  paccMOTpe- 
ho BHHHHHe nyabcaunH noTona Ha n ponecc 
cMeceoöpa30BaHHH npn Kapöiopan.HH. Onbi- 
Tbl npOBOaHHHCb Ha 6e3MOTOpHOH yCT3H0B- 
Ke c  npHMeHeHHeM MeToanKH HccaeaoBaHHH 
CTpyKTypu aByx(jia3H oro noTOKa c no- 
Mombio MaaoHHepnnoHHbix npoßoaoaHbix 
aaTaHKOB TeM nepaTyp. ü p i i  c k o p o c th x  no- 
Toi<a, öoabHiHX 30 M / c e K ,  h npn aacTOTe 
nyabcaiiHH b Tp yöonpoB oae, öoabineft 25 at(, 
m ojkho npoßoaHTb HccaeaoBaHHe b ycaoBH- 
h x  cooTBeTCTByiom ero CTaiiHOiiapnoro no- 
TOKa.

C neab io  yayameHHH noK a3aTeaeö paöo - 
Tbi KapöropaTopHbix aBH raTeaeö A. B. FIh- 
BapyHacoM (H H H T A )  BbiHBaeHa cym ecr- 
BeHHaH ocoöeHHOCTb TonaHBOnoaaan, 3 a- 
KaioaaiomaHCH b HeynpaBaaeMOM h He- 
ynopnaoaeHHOM nocTynaeHHH acnaKoro t o -  
naHBa b 30Hbi ycToftaHBoro pacnbiaHBaHHH 
KapöiopaTopa  (a p occea n p y io m y io  m eab h 
BbIXOaHble OTBepCTHH CHCTCMbl xoa ocT o ro  
x o a a ) .  n p n  3tom  3aperHCTpHpoBaHHbie k o - 
aeöaiiHH cocTaßa CMecn b UHKaoBbix 3apn- 
a a x  npeßocxoaH T na Hei<oTopbix poKHM ax 
npeaeab i BocnaaMeHHeMoc™ . O npeaeaeH o 
3HaaeiiHe OTaeabHbix cpaKTopoß CMeceoöpa- 
30B3HHH B KapÖlODaTOpe. Pa3paÖ0TaHbI 
h BHeapeHbi b cepiifiHoe npOH3BoacTBo ch- 
cteM bi KapÖiopanHH co  CTa6naH3HpoBaH- 
Hon n oa a a eö  TonaHBa, yayam aio in H e n o a a : 
3aTean paÖOTH aBH raTeaeö no skohom hh- 
HOCTH, TOKCHHHOCTH H  HaaCJKHOCTH.

[ B. M . AnxaHreabCKHM h C . C. Snn iTeö- 
hom fM A U H )  npoaeaaH a  paÖoTa no cpaB- 
HeHHio BaHHHHH orpaHiiaHTeaH pa3pe»eH H H  
Ha anHaMHKV pa3roHa aBH raTeaeö 
3H J I-1 30  h 3 H J I-1 30O . r ip n  stom  H3yaeHbi 
HBaeHHH, conpoBOJKaaioinHe caMonpoH3- 
BoabHoe noBbimeHHe ancaa  o ö o p o to b  a b h -  
raTean  3H J I-1 30  npn cpaöaTbiBaHHH o rp a - 
HHaHTean pa3pe5KeHHH. HaHa onenxa  BanH- 
hhk) na naHHbie HBaeHHH o c h o b h h x  Hapy- 
in e H H Ö  neryanpoBOK npn SKcnavaTauHH. 
BbiHBaeHO, h to  npHMeHemie orpaHHHHTC-

a e ö  pa3peJKeHHH yayn in aeT  anHaMiiKy pa 
roHa aBH raTeaeö 3H J I-1 3 0  h 3HJI-130

C ooöm eH H e 0 6  ycTOÖHiiBOCTH paöoi 
K apö iopaTopH oro  asH raTean  Ha xoaocn 
xo a y  ca ea a a n  A . P . BeHeaHKTOB 
E. A . H acaöaayöeK O B . ycTaHOBaeHO, 1  
npn onpeaeaeH H oö HepaBHOMepHOCTH pafi 
a e ro  n pou ecca  MoxceT nacTynHTb pejKi 
KoaeöaH nö annraTeaH , 6aH3KHÖ k pe: 
HaHCHOMy. PaccMOTpeHO BaHHHiie peKH 
h h x  napaM eTpoB x o a o c T o ro  xoa a  Ha ci 
ÖHAbHocTb p a ö o q ero  npouecca  h KOJieC 
HHH ABHraTeAH.

A . B. BparHHbiM (M ockobckhö  aBToa 
Boa h m . J lH xaueßa ) öb iaa  npeaaox<eHa t 
ToaHKa HccaeaoBaHHH uiyMa BbinycKa ab 
r a ie a e ö  3 H J I. IlepB b iä  M eroa  onpeaei 
hhh  a o a n  iuyMa BbinycKa 3aKaioqaercH 
HCKaioueHHH HCTOHHHKa iuyMa Bbinya 
co3aaHiieM  onciib  s^xJieKTHBHOÜ chck] 
raymeHHH uiyM a, cocTon iu eö  H3 Heacoi 
k h x  rayu iH Teaeö. B T op oö  —  mctoa b[ 
MeilHOÖ H npOCTpaHCTBeHHOH 3aBHCHM0C 
o ö iu e ro  uiyMa aBTOMOÖHan o t  oTaeJibHi 
IICTOHHHKOB n03B0aHeT UOCTaTOHHO TOT 

onpeaeaH Tb OTaeabHbie myMOBbie hctoii 
k i i .  3aKaionaeTCH 3t o t  M eToa bo BpeMS 
höh  3anncH Ha aByxKaHaabHbiö Marrnn 
(Jioh  uiyMa npoe3>Kaiou iero aBTOMOßai 
ripH  s t o m  y cn ex  SKcnepuMeHTa bo mhop 
33BHCHT OT npaBHabHOÖ yCT3HOBKH MHK[ 
rfiona h Bbiöopa aBHHteHHH aBTOMoßm 
KpOMe Toro , npHMeHHeTCH M eToa cpaBi 
h h h  ypoBH eö uiyM a o c h o b h h x  hctohhhk 
na aBHucyiueMCH aBTOMOÖnae b ÖamKH 
noae.

OaHHM H3 OCHOBHHX HCTOHHHKOB HH3I 
uacTOTHoro H3ayueHHH HBaniOTCH KOJiel 
hhh aBHraTean Ha noanecKe. O  c03jaH 
MeToanKH pacueTa HH3KonacTOTHoro hm 
ueHHH, B03HHKaioiuero npn paöoTe abhi 
Tean , ca ea a a n  cooÖuieHHe IO . B. Topui« 
h K. H . K ou ep ra  (M A J IH ) .  H a n  pacqei 
aßHraTeab h e ro  saeMeHTbi annpoKCHMHj 
Baancb aKycTHuecKHMH H3ayuaTeaHMH 1 
a eß o ro  a u ö o  nepB oro  nopaaK a. ycTaHOBj 
HO, HTO Ha HHTeHCHBHOCTb aKyCTHHCCKC 
H3ayueHHH 3HauHTeabH0 bu hh io t HaBecH 
arperaTbi aBHraTeaeö. Bbian  onpeaeae 
napaM eTpu  B03MymaioiuHX cna b y3.i 
KpenaeHHH HaBecHbix arperaTOB h hx a» 
aHTvaHo-uacTOTHbie xapaKTepucTHKH. T 
ayqeHHbie aaHHbie no3BoanaH cya «T b  0 1 
paKTepe BHÖpaunö HaBecHux arperaTOB 
HHTeHCHBHOCTH B03HHK3I0IUer0 npH 3T 
axycTH uecKoro H3ayuenHH.

B  ao ica aa e  A . H . K a p eB oö  H3a o *eH  si 
nepHMeiiTaabHHÖ M eToa, no3BOAHioiUHä ( 
peaeaHTb aHepnuo, nepeaaßaeM yio  Kjiai 
hom Ha cea a o , h <jia30Bbie casurH  npn 1 
caaK e KaanaHa Ha c e a a o  b  33bhchmocth 
HHcaa o ö o p o to b  aBHrareaH , T e n a o B o r o  : 

3opa h a p y rn x  napaMeTpoB.

AHaaH3 HeKOTopnx aecjieKTOB 3yöqaT 
nepeaau  rpy30B oro  aBTOMOÖHan c noi 
IUbK) BHÖpOaKyCTHUeCKOrO KOHTPOAH 6 
npoaeaaH  paöoTHHKaMH H A M H  (nai 
TexH. HayK A . T . 3yöaKHHbiM, A . A . Hoci 
koboh, C. H . IIopTHOBbiM ). HccaeaoBajn 
ayÖuaTbie K oaeca  K opoöoK  nepeaaq  h n] 
Boaa ra3opacn peaeaH TeabH oro  MexaHH3 
ABHraTeaeö. KauecTBo arperaTOB ouerni] 
aocb  nyTeM conocTaßaeHHH H3MepeHH 
ypaBHeiiHö BHÖpaunH c npeaeabHO aoi 
CTHMbiMH, KOTopue ycTaiiaBaHBaaHCb p 
qeTHbiM nvTeM Ha ocHOBe CTaTHCTiiqecu 
aaHHbix. noBbinieHHbie ypoBHH BHÖpas 
BbI3BaHH, B OCHOBHOM, CyiUeCTBeHHblMH I 
KaoHeHHHMH npocjiHAH 3yÖa K oaec o t  ti 
HiiqecKHX ycaoBHÖ Ha h x  H3TOTOBaeH
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KpoMe Toro, öhjih  BbiHBAeHbi 3y6aaTb ie xo - 
leca, y  xoTopbix noBumeHHUÜ rnyM o6 y- 
BOBHJIH nOrpeiUHOCTH H3rOTOBAeHHH. ü pH - 
«arae Mepu no3BOJiHJiH 3HaaHTeAbH0 co- 
^aiHTb KOjiHnecTBO arperaTOB c  noBbimeH- 
WM ypOBHeM BHÖpaUHH.

06 3KcnepHMeHTajibHOM onpeAeACHHH 
■exaHHqecKHX HMneAaHCOB aBTOMOÖHJib- 
p t  Ky30B0B b T oaxax  KpenjieHHH AßHraTe- 
p  CÄa/iajiH ÄOKJiaa xaHA. TexH. H ayx 
T : E. TOAbCKHÖ H E. H . P e 3 BflKOB

(H A M H ).  M exa iiH aecxo ft xapaxTepHCTH- 
KOft, n03B0JIHK)m eH CBfl33Tb ypO BeH b BHÖ-
paiiH fl c B osöyK Ä a iom eft ch jioh , HBAHeTCH
HMneÄaHC, paBHblft OTHOHieHHK) CHAbl K 
acopocTH  ncpeMemeHHH. PaccMOTpeHa Me- 
TOÄHKa BH0paU,HOHHbIX HCIlblTaHHH Ky30Ba 
A erxoB oro  aBTOMOÖHAH, n03B0Jiaiomaa on- 
peAeJiaTb MoayJib HMneAaHca h <J>a30Buä 

y ro a  M OKAy B036yacaaiom efi ch jioh  h  k o - 
jie6aTejibH oft cxopocrhio. B oÖ Aacra hh3- 
k h x  aacTOT HMneAaHCbi Ky30Ba b  Toaxax

KpenjieHHa iio a b c c k h  ABHraTejia h m c io t  xa- 
paKTep ynpyrocTH . n p n  s t o m  HMneaaHC 
Ky30Ba b  Toaxe KpenjieHHa 3 aau ch  onopbi 
ÄBHraieJia MeHbme, aeM b  Toaxe KpenjieHHa 

nepeAHeft. ä a h  npaBHJibHoro Bbiöopa cx e- 

m u  noAsecKH cn jioB oro  a rp e ra ra  H eoöxo- 

ä h m o  yaHTbißaTb HMneAaHCbi Ky30Ba b  t o h - 

x a x  KpenjieHHa onop  AßHraTejia.

C. A . CflECMBblX

HOBOCTM B TEXHOJIOrMM MALUMHOCTPOEHMSI

| ABTOMaTHaeCKHÜ 3aJIHBOHHbIH KOBU1

j B HnoHHH ocym ecTBJiena aBT0M ara3a- 
BM npoiieccoB 33Ahbkh jk h ä k o to  ajiiOMH- 
Lns b KaMepu npeccoBaHna MauiHH AJia 
aHTba noA AaBJieHHCM. 06b iaH o aBTOMara- 
KCKHe 3ajiHB0anbie y cT p o ä cra a  paßoTaiOT 
iS  MexaHnaecKoro npoBOAa, a rHApaBAHae- 
[ttHM npHBOAOM OHH OÖOpyAyiOTCH peAKO. 
läajiHBoaHbie ycTponcTBa no  xapaK T epy  ne- 
tpmemeHHa o t  nean k  KaM epe npeccoBaHna 
D0jpa3ACJiaioTca Ha ycT p o ftc ra a  c  k p h b o a h -  
VliflHM H C npHMbIM ÄBHJKeHHeM. ToaHOCTb 
'mmübkh —  + 2 %  o t  Beca pacnAaBAeHHoro 
m aju ia b  KOBine. K o b u i norp yxaeT C H  b 
■mrejib nean ä o  Tex nop , noxa  cneu,naflb- 
hhh saeKTpoA, pacnoJioiKeHHbiH B KOBUie, 

-se conpuKocHeTca c  noBepxHOCTbio jk h a k o -  
iMMeTaaaa. KoJiHaecTBO pacnJiaBJiem ioro 
jueiajuia, 3a6npaeM oro kobuiom , p e ry jw -  
'pyeTCH CJIHBHbIM nopOTOM. KoBUJH BbinOA- 
HaiOTca H3 ayryH a c aepHOBbiM noK pw raeM , 
OCHOBHiJM KOMnOIieHTOM KOTOpOTO HBAHeT- 
ch yraepoA. n p n  conpHKOCHOBeHHH c  jk h a -  
hw ajnoMHHneM y ra e p o A  OKHCAaeTca, a 
HO npHBOAHT K pa3pyiUeHHK) nOKpUTHH H 
k yxyAuieHHio e ro  CMaaHBaeMOCTH. M t o ö h  
DpOAJIHTb CpOK CJiyjKÖbl KOBUieft, HX K3JK- 
HUH xeHb 3aMeHHi0T KOBinaMH, paHee 6 h b -  
fflHMH B SKCnjiyaTaAHH H OTpeMOHTHpOBaH- 
humh. r iep eA  naaaAOM paöOTbi kobu ih  
npeABapHTejibHo n oA orpeB aioT  b  BepxHeft 
aacra neaH. Bo BpeMH nepepHBOB b  pa öo - 
ie kobui bo H3ÖeHcaHHe oxaajKAeHHH y c ra -  
naBJiHBaioT b BepxHeft a a c ra  nean.

9 t o 6 h  3ajiHTb MeTajiji b  KaMepy npecco-
BäHHH nOA AeÜCTBHeM nHeBMOUHJIHHApa 
S9BUI OnpOKHÄblBaeTCH. CKOpOCTb OnpOKH- 
HreaHHH p ery jin pyeT ca : oHa B u coxaa  äo
MOMeHTa HCTeaeiiHH pacnjiaBJieHHoro Me- 
miaa, b m omcht 3aAHBKH yMeHbinaeTCH, 
yßejIHHHBaeTCH B KOHeaHOft CTaÄHH 3BAHB- 
kh, KorAa b KOBUie ocTaeTca  jiH iiib neßoiib- 
moe KoJiHaecTBO pacn jiaB .ieH iioro  MeTajuia 
Ecjih (|iopMa He 3aKpbiTa, n o  HCTeaeHHH 3a- 
jaHHoro BpeMeHH k o b u i aBTOMaTHaecKH 
B03BpamaeTca b no-ioa ien n e HaA neabio 
AJia noAOrpeBa MeTaAAa.

<Die casting and M eta l M ou ld ing>, ceH- 
THÖpb-OKTHÖpb 1971, T. 3, Ns 6, CTp. 7.

XOAOAHaa UlTäMIIOBKa aBTOMOÖHAbHWX 
A eTaaefi

Ha 3aBOAax m hothx anoHCKnx (J)HpM ne- 
pcmaii Ha xoAOAHyio HiTaMnoBKy h BHAaB- 
.iHBaHHe AeTaAeft aBTOMOÖHAeft. O npM a 
Toyota H3roTOBAaeT x o a o a h o ü  urraMnoB- 
koh okoao 200 AeTaAeft. IlpHMepHO 
3000 oceft 3aAHero MocTa äah  AerKo-
BHX aBTOMOÖHAefi BbinOAHHlOTCH XOAOÄHHM
BHaaBAHBaHHeM eaceAHeBHo npn p aöoT e b 
JBe CMeHbl. n p o n e c c  nOAHOCTbK) aBTOMaTH-

3HpOB3H— OT HpeABapHTeAbHOft OÖpaÖOTKH 
(ApoöecTpyftHaa oaHCTKa, npoMUBaHHe, 
cpoc^aTHpoBanne) a o  xoAOAHoro BUAaBAH- 
B3HHH, OÖpe3KH, KOHTpOAH, npaBKH. IlpH 
xoAOAHoft uiTaMnoBKe uiecTepeH a a h  
TpaHCMHCCHÄ nOAHOCTbK) HCKAIOHaeTCH He- 
OÖXOÄHMOCTb Hape33HHH 3y6beB aepBHH- 
Hoft (J)pe30ft. OnpMa Honda nrnpoKO npn- 
MeHaeT xoAOAHyio uiTaMnOBKy npH npoH3- 
BOACTBe AH(J)<i)epeHiiHaAOB h pyaeBbix ycT- 
poftcTB. TTepeAHHÜ BeAyiUHft BaA ä a h  ae- 
TupexTaKTHoro ABnraTeAH c oÖbeMOM 
360 cm 3 H3roTOBAaeTca xoaoah m m  BbiAaß- 
AHB3HHeM H3 XpOMOMOAHÖAeHOBOft, nO- 
BepxnocTHO ynpOHHeiiiioft CTajiH. Bec 3aro- 
to b k h  1000 e, roTOBoft AeiaAH 600 z. Bu- 
AaBAHBanHe BbinoAHaeTca b  aeTupe STana.

<J>npMa N issan  BbinoAHaeT x o a o a h u m  
BblAaBAHBaHHeM TpaHCMHCCHOHHbie BaAbl, 
noAyocH, BeaymHe uiecTepHH a a h  AH^^e- 
peHnnaAa.

«M e ta l p rogress », OKTaßpb 1971, t . 100, 
Ns 4, crp. 96.

HoBaa ahhhh aah  uiTaMnoBKH raex

Hoßaa a h h h h  a a h  HiTaMnoBKH raeK 4>np- 
Mbi W aterbury-Farrels  c o c to h t  H3 ycTaHO- 
bok  «H i-P r o » ,  OHa yßeAHHHBaeT npoH3BO- 
AHTeAbHocTb Ha 60% no cpaBHeHHio c pa
Hee H3BeCTHHMH MOAeAHMH. YcTaHOBKH
«H i-P r o »  cayacaT a a h  H3roTOBAeHHH raex 
C pe3b6oft % H 3/g AKlftMa, OHH HMelOT npo- 
H3BOAHTeAbHOCTb 200 h 120 AeTaAeft B MK- 
HyTy. OcoßeHiiocTbto s t h x  ycTaHOBOK hb-  
AaeTca Hcn0Ab30B3HHe ä a h  nepeMeineHHH 
HH3KOHHepuHOHHbix npHcnocoÖAeHHft. To- 
AOBxa a a h  nepeMemeHHH HMeeT Äße Ha- 
npaBAHiOHiHe AHHeftHoro h BpamaTeAbHoro 
THna, MoryT 6uTb ncnoAb30BaHbi o a h h  h ah  
Apyrne HanpaBAHiomHe, h ah  h x  KOMÖHHa- 
AHH.

MaAOAe<})opMHpyiom HftcH h o jk  ä a h  
pe3KH HMeeT HapyacHbift noAuiHnHHK.

Pa3beMHbie nyaHcoHbi M oryT  öbiTb CMe- 
HeHbi MeHbine aeM 3 a 1 m u h  xaacAbift.

«M e ta lw o rk in g  econom ics», OKTHÖpb 
1971, t .  27, Ns 10, CTp. 144; «T o o lin g  and 
P roduction », oxTHÖpb 1971, t . 37, Ns 7, 
CTp. 94.

YBeAHaeHHe npoaHOCTH cnexaeM bix 
areAe3Hbix cnaaBOB 3a ca e r  MeAHOro 

nopouixa

OÖHaHO ÄAH ÄOCTHXeHHH öoAee BblCO- 
xoft npoaHOCTH b cnexaeMbix AeTaanx hc- 
noAb3yx)TCH AernpyiomHe s.ieMeHTbi, b tom  

aHCAe MeAb ä o  10%. OnpMoft P ow der M e- 
ta llu rgy  L td  pa3paöoTaH cocTaß MeAHoro 
nopouixa «H y m o d » ä a h  AernpOBaHHH no- 
poinxa jxeAe3a npn H3roTOBAeHiiH AeTaAeft

yflK  621.74:65.011.56

3A P y ß E > K O M

MeTOAOM nopoinxoBoft MeTaAAyprHH. ü p n  
AernpoßaHHH n opou ixa  aceAe3a cocTaBOM 
« H y m o d »  npoaHOCTb cn exaeM oro  aieAe3a 
yßeAHaHBaeTCH no cpaBHeHHio c  AernpoBa- 
HHeM ancToft MeAbio. HccAeAOBaHHH n oxa- 
33 a h , h t o  cnexaeM uft n op om ox  aceAe3a 
nAOTHOCTbK) 6 e/CM3, B COCTaB xoT op o ro  
b x o a h t  5 %  ancToft MeAH, noA yaaeT  co- 
npoTHBAeHHe pa3AaBAHBaHHK) ( N =  
= 4 7 ,1  kz/mm2) ,  a npH AernpOBaHHH cocTa- 
bom  «H y m o d »  b to m  ix e  npoueHTHOM co- 
AepacaHHii BeAHaHHa /C= 5 1 ,3  kz/mm2. 3Ha- 
aHTeAbnoe yBeAiiaeH iie K  OTAHaaeTCH npn 
pa3AHaHbIX npHMeHHeMblX nAOTHOCTHX H c 
pa3AHaHbiMH THnaMH nopom xoB  >xeA03a.

npH Hcn0Ab3OBaHHH cocTaBa «H y m o d »  
noA yaa ioT  ßoAee Bbicoxyx) npoaHOCTb cne- 
x b h h h  npn OAHoft h  To ii nee nAOTHocTH cne- 
xaHHH, npH o a h o m  h to m  ix e  cocTaBe Me- 
ä h . 3 t o  AaeT A yam ee xaaecTBo npn t o h  ix e  
CTOHMOCTH, HpHaCM HHKaXHX H3MeHeHHft 
TexHOAorHH HHCTpyMeHTa He TpeöyeTCH, 
n ocxoA b xy  pa3M epu npn cnexaHHH MeHHioT- 
ch  Tax xce.

«M e ta ls  and  M a te r ia ls » ,  Hoaöpb 1971, 
t .  5, Ns 11, CTp. 344.

M3roTOBAeHHe TapeA ox KAanaHOB
c noMOigbio nopou ixoBoft MeTaAAyprHH

TapeAKH KAanaHOB xoM npeccopa  paHbuie 
H3r0T0BAHAHCb AHTbeM c  nocAeAyx)u ieft Me- 
xaH ooöpaß oTxo ft, b HacTOHiiiee BpeMH b h -  
noAHHioTCH cnocoCoM  nopom xoB oft MeTaA
AyprHH H3 nop om xa , HM exim ero b cocTaBe 
F e— N i— Cu— C  c nAOTHOCTbio 6,7 z/cm3. 
npHMeHeHHe MeTOAa nopom xoB oft MeTaA
AyprHH CHHHiaeT KOAHaeCTBO HeOÖXOÄHMblX 
onepauHft AaAbH eäm eä oßpaöoTKH. I lo cA e -  
AOBaTeAbHocTb TexHOAorHaecxHx nponeccoB  
Taxan : öpHxeTHpoBaHHe, cnexaHHe, oßpa- 
öoT xa  napoM , TopuoBoe m AH^oßaHHe (3Ta 
oAHa onepaiiHH, BbinoAHneMaH MexaHOOö- 
p a ö o T x o ft ). O npM a F e r r a lo y  D iv . G ou ld  
OTMeaaeT, aTo repMeTH3aiiHH nopncTOCTH, 
CBOfiCTBeHHOÖ AeTaAHM, H3rOTOBAeHHbIM 
3THM MeTOAOM, HeOÖXOAHMa, TaK KaK Ta
peAKH AOAÄHbi BbiAepjxaTb AaBAeHHe Mac- 
Aa.

«M e t a l  P r o g r e s s » ,  oxTHÖpb 1971, t .  100, 
Ns 4, CTp. 134.

Js
M aAora6apH TH bifi nHeBMäTHaecKHH 

KHAHHAP

OnpM oft M a r to n a ir  L td  pa3pa6oTaHa h o - 
Ban xoHCTpyxiiHH M ouiHoro M aAoraöapHT- 
Horo nH eBM araaecxoro UHAHHApa ä b o h h o -  
r o  AeftcTBHH (r a n  M /16000) ä a h  npHMeHe-
HHH B 33XB3TbIBaiOIIlHX H 33HCHMHbIX yCT-
p o ftcraax . d>npMa yTB ep jxAaeT, h t o  ycA o- 
b iih  sxcnAyaTauHH He b a h h io t  Tax  CHAbHo 
Ha paß oT y  s t h x  u h a h h a p o b , x a x  3 t o  6 u -
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BaeT b  c .iynae npiiMeHenHH A p y rn x  nn- 
AHHApOB. ll3rOTOBAeHO ABa THIia UHAHHA- 
poB : M/6020 c AHaM eTpoM OTBepcTHH 
20 mm  h M/6025 c AHaiaeTpoM  OTBepcTHa 
25 mm. Xoä nopu iH a —  25, 50, 75 h
100 m m ; cym ecTByeT  T3K>Ke AonoAHHTeAb- 
HUH XOÄ nopu iH a 15 M M  AAH UHAHHApa 
M/6020. HeOÖblUHOCTb KOHCTpyKUHH 3aKAIO- 
aaeT ca  b  tom , h to  ä a h  oöecneneHiiH  AeMri- 
(|)HpoBaHHa b  KOHue x o A a  c A s y x  c to p o h  
nopu iH a ydaH O B A eH bi a M o p ra s a T o p u  H3 
CHHTeTHHecKoro K a y iy n a . IlpHMeHeHHe Ta- 
koh  KOHCTpyKAHH 3aM eHaeT ApocceA H poB a- 
HHe noTOKa Ha BbixoAe H3 UHAHHApa. Pa- 
öoqee  AaB A enne 2— 10 k z /c m 2. T eM n epaT y -  
pa 5— 60°C.

«F lu id  Power International», Hoaöpb 
1971, J4° 428, t . 36, CTp. 7.

C tä h o k  a a h  oöpaooTKH uieea
KoaeHHaToro Baaa BHxpeBbiM m ctoaom

tJupMou B o e h r in g e r  pa3pa6oTaH  c t 3 hok  
MOAeAH 1325, npeAHa3HaaeHHbiH a a h  oßpa-
ÖOTKH UieeK KOACHqaTblX B3A0B pa3AHHHHX 
pa3MepOB BHxpeBbiM MeTOAOM ÄAH MeAKO- 
h cpeAHecepHHHoro npon3BOACTBa. Flepe- 
HaAaAKa CTaHKa Ha HOBbiö THnopa3Mep 
oeymecTBAaeTca oaeub ÖMCTpo. BaxpeBoil 
MeTOA oßpaßoTKH 3anaTemoBaH KOMnami- 
eft B u rgsm ü lle r . FIo 3 T0 My MeTOAy inaTyn- 
Hbie h KopeHHbie uieiiKH BaAa o 6 p a 6 aTbiBa- 
io tch  nocAeAOBaieAbHO Apyr 3a ApyröM, ii 
nOAHUH aBTOMaTHHeCKHH U.HKA 3aKaHHHBa- 
eTca nocAe 3aBepmeHHa oöpaöoTKH no- 
CAeAHeft uieÜKH. flpeABapHTeAbHO Ban 0 6 - 
paöaTbiBaeTca no AAHHe, c o a h o to  Topua 
CBepAHTca ueHTp, a c  A pyroro ocTaBAaer- 
ca UHAHHApHaecKaa 6 o6 biniKa. KoACHaaTbiü 
BaA 3aKpenAHexca Ha KOHuax b 3a>KHMHbix 
npHcnocoÖAeHHax h npoxoAHT nosTamio 
uepe3 BHxpeByio roAOBKy. ü o c a c  Toro Kan 
KOAeHqaTuft BaA ycTaHOBAeH b nonosceHHe 
ä a h  oöpaßoTKH nepBOH ineÜKH, 3a>KHMHoe 
npncnocoÖAeHHe cnennaAbHbiMH npyneHHa- 
mh npHAaBAHBaeTca k  HanpaBAaiomHM. 
n pH oöpaöoTKe Bcex nocAeAyioinHX uieeK 
3a*HM Hoe npucnocoÖAeHHe o c ra e ica  b 
nepBOHaaaAbHOM noAoneeHHH, a nacTb Ba
Aa, npoineAinaa oöpaßoTKy, 3aKpenAaeTca 
AOnOAHHTeAbHO. B o  BpeMH npOAOAbHOrO 
nepeMemeHua BaAa KOAbueo6pa3Haa bh x -  
peßaa Hape3Haa roAOBKa nepeMem aeica no 
3KCU,eHTpHHeCK0H TpaeKTOpHH, TaK UTO OKO- 
a o  1200 npoxoAOB npnxoAHTca Ha noßepx- 
HocTb oÖpaöaTUBaeMOH meÜKH.

n P H o ö p a ö o T K e  H a  n o A H y io  r A y Ö H i iy  r o -  

A O B K a  B p a m a e T c a  n o  K p y r o B o ü  T p a e K T o -  

p u u ,  p e 3 y A b r a p y i o m e e  r iA a n e T a p n o e  ä b h -  
»c e H H e  n o 3 B O A a e T  e ü  o c y m e c T B H T b  H e - 

CKOAbKO n p o x o A O B  B O K p y r  B c e f l  n e p m p e -  

Phh m eÜ K H  B a A a  3 a  o ä h h  o ß o p o T .  3 a i e M  

ro A O B K a  y c T a H a B A H ß a e T c a  b n e H T p a A b H o e  

n o A O K e H H e  ä a h  o ß p a ö o T K H  C A e A y io m e H  

m e in e n . Ha C T aH K e o ß p a ß a T U B a iO T c a  B aA b i 

ä a h h o h  a o  600 m m, c AnaM eipoM  meÜKH 
AO  60 M M  H ÄAH H O H  U ieÜ K H  AO  32 M M  C 
in a T y iiH b iM H  m eÜ K a M H , p a c n o A o a e e H H U M H  

noA  y rA O M  180° h  c  M aK C H M aA b H b iM  B b iA e -  

tom  50 mm. T ow H O C T b , n o A y n a e M a H  Ha

ABTOM OÖHJlbHafl npOMblUJJieHHOCTb

CTaHKe, n o  A n a M e T p y  h mupirne meÜKH —  
0,1 M M .

B ce meÜKH KOAennaToro BaAa c neTbipb- 
mh KpHBomnnaMH oß p aß araB a ioT ca  3a 
2 m u h . B nxpeB aa roAOBKa ocHameHa 
BOCbMblO CMeHIlblMH BCT3BKaMH, KOTOpbie 
BCTynaioT b pe3am te no oaepeAH. T o a o b -  
Ka npHBOAHTca bo  BpameHHe AanraTeAeM  
MomHOCTbK) 20 A. c. nepe3 3y6naTyio  pe- 
MeHHyio nepeA aay. C xopocTb  pe3aHHa 
90— 110 m Jm uh.

C n e n n a A b H b ie  ABHraTeAH n o c T o a H iio ro  
TO K a  o ß e c n e a H B a io T  rop H 30 H T 3 A bH o e  n e p e -  
M e m e n n e  t o a o b k h , a  T aK aee A BH aeeHiie p o -  
Tau,HOHHOH n o A a a n  n p n  BHxpeBOM  B p a in e -  
HHH.

rA aB H b ift npHBOA ocym ecTB AH eTC H  OT 
SAeKTpO ABH raTeAH  MOIUHOCTblO 15 K8T.

«Machinery», A eie aö p b  1971, t .  119, 
.Na 3081, CTp. 796— 797; O K T nöpb 1971, 
t .  119, N° 3075, CTp. 586.

ABTOMaTHaecKaa a h h h h  

AAH ÖaAaHCHpOBHHHH KOAeHHäTblX B 3 A 0 B

Ha aBTO M aTH aecK iix a h h h h x  ö aA aH C iip o - 
B a i in a  K O A eH aaTbix b 3 a o b  KOMnaHHH Re
n a u l t  Machine-Outils, C03A aH H bix b  
1960 r . ,  K opp eK T H p oB aH n e  A n c ß a A a H c a  o c y -  
m ecTBAHAOcb nyT eM  <J)pe3epoBaHHH. Bbi- 
HHCAHTeAbHoe o öo pyA O B aH H e a H a A o r o ß o r o  
T H na h u H ijipoB b ie  n p e o ö p a 3 0 B a T e A H  pe- 
3yAbT3TOB paÖOTaAH C (j)OT03AeKTpHHeCKHM 
KOAHpoßaHHeM. Ha nocAeAHHX m o a c a h x
CT3HK0B aBTOMaTHHeCKOii AHHHH BbinOAHH- 
eTca BbicBepAHBaHHe ( a  He (})p e3 ep oB aH H e) 
M a T ep n a A a , b p e3 yA b T a T e  a e r o  B ec npoTH - 
BOBecoB 3H aaH TeA b iio  yM eH bm H A ca . Caex- 
HO-BblaHCAHTeAbllble H KOHTpOAbHbie y c T a -  

HOBKH AHHHH paÖOTaiOT nO SAeKTpOHllbIM 
cxeM aM .

AßTOMaTHaecKaa a h h h h  c o c t o h t  H3 ine- 
c th  no3HU,HH: 3arpy3Ka; H3MepeHHe AHc6a- 
AaHca; KoppeKTHpoßaHHe neHTpaAbiiux 
npoTHBOBecoB; KoppeimipoBaHHe KpaÜHHX 
npoTHBOBecoB; KOHTpoAb; pa3rpy3Ka. Ko- 
AeHaaTbiß BaA Ha no3Hu,HH 3arpy3KH ycTa- 
HaBAHBaeTca b TpaHcnoprapoBoaHoe npn- 
cnocoÖAeHHe, rAe o h  6a3HpyeTca Ha peHT- 
paAbHbix KopeHHbix meiiKax. 3aTeM BaA 
TpaHcnoprapyeTca Ha no3HUHio H3MepeHHa 
AHcßaAaHca. üocA e  3anncH HeoßxoAHMbix 
BeAHHHH BaA b to m  «<e noAOAceHHH nepe- 
Meiuaexca Ha no3HUHio MexaHHaecKOÜ 0 6 - 
paÖOTKH, TAG KOppeKTHpyiOTCa COCTaBAHIO- 
mne AncöaAaHca penTpaAbHbix npoTHBO- 
BeCOB.

C A e A y io m e e  ycT poiicT B O  T p a H c n o p T iip y e T  
BaA, n o B o p a a H B a a  e r o  n a  no3HH,Hio K o p p e x -  
UHH COCTaBAHIOlUHX AHCÖaAaHCa KpaÜHHX 
npoT H B O B ecoB . n o c A e  3t h x  o n e p a p i i ü  ko- 

A eH aaT b iü  BaA H 3 6 a B n e n  o t  H aaaA b H b ix  
A H cß aA an co B . Ha n o c A e A u e n  no3HUHH BaA 
n p o B e p a e T c a  H a OTKAOHeHHe o t  A o n y cK a  
no A H c ß a A an c y , 3aTeM  uejajm  n e p e M e in a -  
io t c h  H a no3H U H io p a3 rp y 3 K H , TAe O T p aaea - 
io t c h  ß p a K o n a iiH b ie  AeTaAH b  cooTBeTCTBHH 
C KOHTpOAeM.

Ns 6, 1971

X apaKTepncTH Ka ßanaHCHpoBoaii 
c ra iiK a  CA eA yio inaa:

Ba.i:
na iepH aji......................................Cepuil ayi
B ec  B K Z  .............................................. 10

DOBMOJKHOCTb KOppeh'UHH B 2 CM  . . 
^ o n y c K  b n ^ o cK o eTH  K p a fta n x  k o -

220-300

p eH H U x rneeK b z c m ....................... •
npOH3BOflHTe./IbHOCTb JIHHHH ( c p e j -

20

H flfl) B u i m l H .......................................... 125
Ü HÜM eTp CBep^ieHHH B M M  . . . . 10
M h cJIO BblCBep^HBaeMblX OTBepCTHft 24
r^yÖ H H a  cß ep^eH H fl b  m m ................... 28,4
M hcjio  n p H p a m e H H ft ................................. 245
M o iu n o c T b  ycT an oB K H  B K a m  . . . 
P a c x o a  oxv iam A S K im eH  » c h a k o c th

43

b m 'aI h ........................................................ 3,5

JIhhhh Aereo nepeHacxpanBaeTca na 6a- 
AaHcupoBKy KOAeHaaTbix bbaob TaKoro xe 
Tima, ho Apyrnx pa3Mepoß.

«Machine Moderne», Hoa6pb 19ft 
JSTs 752, C Tp. 3— 8 . |

O npeA eaeiiH e HanpaaeeHHÜ b AeTaaax 
no pacTpecKHBaiom eHca njieHKC

HanpaaeeHHe b ACTaAax no HOBOMy u& 
TOAy onpeAeAaioTca cAeAyioinHM o6pa30E 
HaHocaT na noßepxHOCTb AeTaAH to iikb| 

xopomo npHAHnaioLUHH caoh AaKa hjih 
3MHAH, KOTOpbie HMdOT npOHHOCTb Ha pa3‘ 
puB HHiKe npeAeaa ynpyrocTH Hcnutye- 
Moro MaTepHaAa. XpynKHÜ caoh jiaKa aoa- 
>KCII ÖblTb no B03MOÄHOCTH öoAee CTa- 
ÖllAbHblM.

KorAa AeTaAb noAsepraeTca Harpyxe- 
hhio, ona AeiJiopMHpyeTCH h Ha Hanp»*eH- 
nux ynacTieax, npn pacmnpeHHH oßpa3y 
io tch  Tpeiumibi Ha nAeHKe b  H an paB A eH H « 
MaKCHMaAbHoii AeiJiopManHH, npnaeM oai 
COBIiaAaiOT C H30CTaTHHeCKHMH AHHHflMH
M3ocTaTHHecKHe ahhhh nepneHAHKyAHpHi 
TAaBHbiM HanpaaeeHHHM pacTaaeeHHa h no 
A y ia iO T ca  npn  n paM o ü  Harpy3Ke. FIo sto 
My MeTOAy m ojkho onpeAeAHTb MecTO h Ha 
npaBAeH ue, b  K otopom  HeoöxoAHMO öoiiei 
TOHHO npOBepHTb BeAHHHHy M3KCHMaAbH0 
ro  HanpajKeHH a. noßepxH O CTb HCCAeaye 
moh AeTaAH n epeA  nonpuTH eM  nAeHKoi 
TipaTeAbHO noAH pyeTca h o ö e 3 /KnpHBaeTcs 
H H o r A a  n p e A B a p H T e A b H O  A e T a A b  n o n p u B a  

io t  cAoeM A an a , cMemaHHbiM c tohkhm no 
pOmKOM aAIOMHHHa.

J l a K  H a H O C H T c a  n p n  n o M o i p H  n H C TO A e ia  

I l o K p b i T H e  H a  o c H O B e  H a T y p a A b H o ü  khhh 

4>oah H a H O C H T c a  H a  H c n b i x y e M b ie  AeTa.u 

n p n  T e M n e p a T y p e  o t  — 10 a o  +50°C. MyB 

C T B H T e A b H o c T b  A a K a  o n p e A e A H e T c a  no mh 

H H M 3A b H 0 H  A e ^ O p M a n H H ,  H eO Ö XO AH M O  

A A H  0 ß p a 3 0 B a H H H  n e p B O H  H 3 0 C Ta TH H eC K O  

T p e i U H H b i .  Ha y c T a H O B K e  o n p e A e A s n o T  m 
4> o p M a n H H  n o p H A K a  0,003 mm. n o c a e  Ha 

H e c e H H H  n o K p b i T H H  oh o  c y m H T c a  b  Tene 
H n e  3 h  b n e u n  h  b  T e n e H H e  1 h  o x A a T O  

e T C H . n o p o r  H y B C T B H T e A b H O C T H  Ä A H  nepB bl 
T p e u i H H  —  0,0005 mm. T o n H O C T b  H3Mepe 
hhh =10% . M e T O A  c  p a c T p e c K H B a io in H M c  

A a K O M  n o 3B O A H e T  Ö H C T p o  h  A e m e B O  onpe 
A e A H T b  H a n p n a e e H H H  äah  p a 3A H H H b ix  MaTe 

p u a A O B  CTaaefl, c n a a B O B ,  n a a c T H K O B  h t .  i
«Machine Moderne», HOflßpb 1971 

INs 752, CTp. 23— 26.
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PE&EPATbl CTATEM
y «K  621.43-21

TpefiOBaHHR K cn cT eM aM  b g h t h /ihl^h h  K a p T e p a  aBTOM oßHAbHbix 
ABHraTejieH flau  yM eH b iu eH H n  B b iß p oca  TOKCHHHbix e e iu ec T B . K y -
t e h e b B. $>., T o n y H O B  B. H . «A ß T O M oß H A b H aa  n poM M iu jieH - 
HOCTb», 1972, Ae 6.

PaccMOTpeHbi p e3 y jiB T äT b i a ic cn ep iiM e H T a jib H o ro  HccjieflOBaHHH 
TOKCH4HOCTH BbinyCKH blX  I’a30B  aBTOMOßHJlbHblX j;B H raTeJieH  pa3- 
JIBHHblMH CHCTeMBMH BeHTHAHUHH K a p T e p a . P  H C. 3 . B  H ß JI. 5. 
T a ö ji. 2.
y «K  621.43-620.178.16 

OueHHa t o m h o c t h  o n p e flen eH H B  BeaHMHHbi M 3Hoca ABHraTe/in 
neTOflOM cn eH Tpa/ ibH oro  anan M 3a. K  10 p  e  r  a  h  C. K ., A  h  j i  p n  a -
H 0 B K). B., K  IO p  e  r  H H A .  C . «ABTOM OßHHbHaH n p oM b iiu jieH - 
HOCTb», 1972, A i  6.

üpHBefleH aH a jiH 3 b o 3 M o jk h i » ix  BeJiHHHH o u ih O o k  n p n  o n p e A e a e -  
HHH CKOJPOCTH H3HaUIHbaHHH aBTOMOÖHJIbHOrO flBHraTeJIH MeTOAOM 
cneKTpajibHoro a H a jm a a . B b in o jiH eH a  o q e H K a  n orp eu iH O C T eß  b  
onpeflejieHHH c k o p o c t h  H3HauiHBaHHH A B H ia T e a e il n p n  pa3 jiH H H bix  
MeToflax H cnbiTaH H ß. P  h  c . 4 . B  H 6 j i .  4. 
yflK  629.114.6:621.43 

0  n n e H K e  TOnuMBa b o  BnycKHOM  T p y ß o n p oB O fle  K ap ß iop aT op H O - 
ro ABH raTeaa . A  h  a  P  e  e  b  B . H .. f o p a i H B  H.  B. ,  M o p o -  
3 o b K. A . «ABTOM oßHJibHaH npO M biin jieH H O CTb », 1972. A i  6 .

npHBefleHbi p e 3 y jib T a T b i 3K cnepH M eH TajibH O .ro  HccjieflOBaHHH 
o6pa30BaHHH n jieH K H  b o  BnycKHOM  T p y ß o n p o B O A e  A B H raT ea a  aBTO- 
MOßHAH «M o c k b h h -4 1 2 » . P  h  c. 3. T a  6  ji .  1. B H 6 ji. 2.
YAK 629.113.001.2 

flpxM eHeHHe 3JieKTpornAPOAHHaM M HecKM X aH anorM H  k  M ccneflo - 
BaHHHM oßTeKaeM OCTH aBTOMOßH/ieM. M  H X a  H A O B C IC H i l  E. B „  
B a B H A O B  B.  f l . .  l y M a K O B  O. H . «ABTOM oßHJibHaH npOMblUI- 
neHHOCTb», 1972, A i  6.

PaccM OTpeHbi B o n p o c b i H ccjieAO B aH H a OßTeKaeMOCTH aBTOM ofin- 
jieit c iicnoAb30BaH H eM  gjieKTporH APO AH H aM H '-iecKO H  aH ajiorH H . 
IlpHBeAeHbi p e3 yA b T a T b i 3K criep H M eH T a jib H b ix  H ccaeAO B aH H ß b o cb - 
mh MOAeneö a e r i io i ib ix  aBTOM OßHaefi b  cpaBH eH H H  c  p e3 y jib T a T a - 
MH BeCOBOÖ npO AyBK H  HX B aapOAHHaMHHeCKOH T p y ß e . P  H C. 1. 
T aß  A. 2. B  H 6 A. 3.
YAK 629.113.59

K B on pocy  oß  o ije H K e  c b o m c t b  h o  nepcneKTM BHOCTH h o a o a o h - 
HblX OapaßaHHblX T0pM O3HblX MexaHH3MOB. r  e  h  6  o  m  B . B „
r y T T a  A .  H . <A3TOM OÖHAbHaa n p oM b iu iA e H H ocT b », 1972. A i  6.

Ha ocHOBaHHH o ß m e r o  a i ia a i iT H a e c K o ro  M e ro A a  p a c i e r a  aH aan - 
3Hpyi0TCH CBOÖCTBa pa3AHHHbIX KOHCTpyKTHBHblX pa3HOBHAHOCTefi 
T0PM03HUX MexaHH3MOB. P a ccM O T p eH b i CpaKTOpbl, BAHAKHIIHe Ha 
CTaßHAbHOCTb H n yT H  nOBbllHeHHH CTaßHAbHOCTH. T a ß l l .  3. P  H C. 
5. B H ß j i . 15.
YAK 629.113.585.1 

O npefleaeH H e n o T e p b  x o n o c T o r o  x o f la  b TpaHCMMCCHH aBTOMOÖH- 
Jin HHepuHOHHbiM MeTOAOM. M o c k o b k h h  B. B ., U l y  k  a  h  h  C. A . 
<ABTOMOßHABHaH npO M blU IAeH H O CTb», 1972. A i  6.

O ßO C H O B blB aeTC H  B03M 0JKH 0C Tb n p H M 6 H 6 H H 3  HOBOrO paC H eTH O TO  
M eT O A a  o ß p a ß O T K H  p e a y jn .T a T O H  B b iß e r a  a a h  o n p e A e A e H H H  n o T e p b  
X O A O C TO ro  X O A a  B  TpaH C M H C C H H  aBTO M O ßH AH . l lO A y H e H b l p a c n e T -  
H M e  3aBHCHM OCTH, n O A T B e p a c A e H H b ie  3 K c n e p H M e H T a A b H o .  P  h  c .  3 . 
B  H ß  A . A i  6 .

y f l K  6 2 9 .1 1 3 .0 1 2 .8
O T p eH H H  b  n ia p H H p a x  n o A a e c K H  aB T O M oß H H n . B a x n a -  

M o  b  B . K .  < A B T O M O ß H A b H a a  n p o M b im a e H H O C T B » , 1 9 7 2 , A i  6 .
O n H c a H b i H c c a e A O B a H H a  3 K c n e p H M e H T a A b H o r o  o n p e A e a e H H a  c h a  

T p e H H a  b  m a p H H p a x  n o A ß e c K H  A e r K O B o r o  aBTO M O ßH AH . P h c . 3. 
T  a  ß  a . 2.

Y f l K  6 2 9 .1 1 2 .0 1 1 .2
y c T a n o c T H b i e  H c n b i T a H H n  h o b o h  K O H C T p y K U H H  H a f lp a M H H K O B  c a -  

M O C B aaoB . 3 a  K  c  M . H .,  H  B a  h  o  b  a  3 .  B . «A B T O M O ß H A b H a a  n p o -  
M b H U A eH H O C T B ». 1 9 7 2 , A i  6 .

P a c c M a T p H B a io T c a  t p h  p a 3 A H 4 H b ix  B a p n a H T a  H aA P aM H H K O B  aB - 
TO M O ßH AH -C aM O C B aAa (C ep H Ö H b lß  H  A B a  O n b lT H b lX ). OCH O BH aH  n e n b  
iic c . 'ie A O B a iiH ä  a a ic j i io H a e T c a  b  o n p e A e A e H H H  y c T a j io c T H o H  A o a r o -  
B eaH O C TH  H O B o ro  B a p n a H T a  H a A P a M H H K a  n o  c p a B H e H H io  c  c e p n ß -  
H b iM . P h c .  4 .  T  a  ß  a .  2 .  B  h  ß  a .  3 .
Y f l K  6 2 9 .1 1 3 :6 2 1 .9 .0 1 4 .2 -2 2 9

M e x a H H H e c K a n  o ß p a ß O T K a  T O H K O C T e H H b i x  u m a m h a p o b  n p w  3 a -  
K p e n a e H H H  h x  c  n o M o u tb io  y n p y r o r o  cp n a H u a . M y n a a r y n o B  
M .  X. .  M a B A I O T O B  P .  P . .  f l H B a e B  f l .  H .  «A B T O M O ß H A b - 
H a a  n p o M b iin a e H H O C T b » .  1 9 7 2 , A i  6 .

I1 0 K a3 aH O , 4 t o  A e iJ io p M a A H H  U H J iH H A Pa n p n  M e x a H im e c K O f i  o ß -  
p a ß O T K e  c  3 a K p e n a e H H e M  n o  x o p u y  n p o n c x o A H T  3 a  c n e T  e r o  H e - 
p a B H O M e p H o ro  H a r p y jK e H H a  o c e B b iM H  y c m m a M H .  I lp H M e H e H H e  
B e p x H e r o  n p n a tH M H o r o  a a e M e H T a  n p H B O A H T  k  c in u K e H i i io  B eA H H H - 
H b i A ecJJopM aijH H  o t  o c e ß b ix  y c i iJ iH f l ,  P h c . 2 . B  h  ß  a . 2 . 
y f l K  6 6 9 .7 1 3 :6 2 4 .7 4 5 .3

r a 3 o n n a M e H H b te  n e n n  f la n  B b in a a B K H  a a io M H H H e B b ix  cn a a B O B . 
B o a  K  o b  B . M .. X p a M i e H K O B  A. M .. II a  b  a  io k  H .  C . « A bto - 
M o ß H A B H a a  n p O M b iin jie H H O C T b »,  1 9 7 2 , A i 6.

O n H C a H b l K O H C T p yK T H B H b le  O COßeHHOCTH  H  X a p a K T e p H C T H K H  HO- 
B b lX  K O H C T p y K A H ß  T a 3 0 B b IX  n e 4 e ß .  I Ip O B e A e H  C p a B H H T e A b H b lf l T e x -  
H H K O -3K O H O M H 4eC K H ß  B H aA H 3  T a 3 0 B 0 ß  H H H A y  K IIH O H H O ft I IA ä B K H . 
I Io K a 3 a H O , h t o  y c o B e p in e H C T B O B a H H b ie  r a 3 0 B B ie  n e i n  ß o a e e  o k o h o -  
M H H H bl, 4 e M  H H A yK ß H O H H b ie . T  a  ß  A . 3 . P  H C. 3 . B  H ß  A . 4 .

y f l K  6 6 9 .1 4 .0 1 8 .2 :5 3 2 .1 3 5
P e o n o r n n e c K H e  H c n b i T a H H n  c T a n n  1X 18H 911  n p n  c K o p o c T n x  A e -  

C p O p M H p O B a H M H , C O O T B e T C T B y l O I M H X  y C a p H e  C p a C O H H b lX  O T A H B O K .
K  o  H c  T  a  H t  H H o  b  JI. C ., T p y x o s A ,  n „  ®  O M H H B . B . « A b t o -  
M o ß H A B H a a  n p o M b rn iA e H H O C T b », 1 9 7 2 , A i  6 .

I lp H B e A e H b i  p e 3 y A b T a T b i  H c n b iT a H H ß  H a  p e n a K c a n n io ,  n o A 3 y -  
*ieCTI. H paCTH H CeH H e C nO CTO H H H blM H  CKO pO CTH M H  A e ß io p M H p o B a -  
h h h  c T a A H  1 X 1 8 H 9 J I.  A h h a h 3  H c n b iT a H H ß  n o 3 B o n a e T  c O B e p m e H c T -  
BO BaTB  n p o L (e c c  AecJ’ o p M H p o ß a H H H  o t a h b o k .  P  h c .  5 . B  h  ß  a .  7 .

H M E I O T C f l  B  n P O Ä A Ä E  K H H T H  

H 3 A A T E J l b C T B A  « M A U i H H O C T P O E H H E »  

n o  A B T O M O B H J I E C T P O E H H I O

ABTOMOÖHAb r A 3-52-03 . KoHCxpyKUHH h peKOMeiiflaiiHH no 
TeXHHHeCKOMy OÖCAyXCHBaHHIO. n o f l  pe fl. A . A .  IlpOCBHpHHHa.
1970. 344 CTp. 99 Kon. A b t : BopncoB  B. H., r yTKHH C. T., Hp- 
xhh H. B. H Äp.

YcTpoHCTBO rpy30B oro  b b t o m o Oh a h  TA 3-51-03 . PeKOMeHfla- 
UHH no peryAHpoßaHHio OTfleAbHux MexaHH3M0B h  y3AOB aBTO- 
MOÖHAH. ripaBH Aa TeXHH'ieCKOI'O oßCJiyiKHBaHHH, SKCIIAyaTaiiHH 
h peMOHTa.

BEKKEP H. T. nopTaA tH b ie  aBTOMOßHAH. 1971. 316 CTp. 
1 p. 20 k .

OcnoBHbie napaM eTpu  MOAeaeii nopTaab iib ix a b to m o ö h a c h , 
CpaBHHTeAbHblH aHaAH3 KOHCTpyKUHH. OnHCaHHe KOHCTpyKUHH 
aBTOMOÖHAeft, h x  MexaHH3Mbi h arperaT bi. nepcncKTHBU pa3- 
BHTHH H npHMeHCHHH.

KAEH H H KO B B. M., K AE H H H K O B  E. B. Teopnfl h koh- 
CTpyKUHH aBTOM OßH AH . VneßHHK AAH TCXHHKyMOB. 1967. 
312 C T p . 8 8  Kon.

SiccnAyaTaiiHOHHbie CBOHCTBa aBTOMOßHAH h  c h a m , AeftcTBy- 
tomHe Ha aBTOMoßHAb. C K opocTuaa  xapaKTepncTHKa ABHraTe-

AH. KOHCTpyKUHH MeX3HH3M0B TpaHCMHCHCH, XOflOBOH H3CTH H 
H OpraHOB ynpaBAeHHH. IlepCneKTHBbl pa3BHTHH KOHCTpyKUHH 
aBTOMOßHAH.

HHKOJIAEB B. H., PO rO B U E B  B. A . KOHCTpyKUHH,
OCHOBbI TeOpHH H paCHeTa aBTOMOßHAH. yqeßH H K ä a h  TexHHKy-
m o b . 1971. 408 crp. 96 Kon.

TeopnH , ycTpoftcTBO h  paßoTa 3btom o6hah. B3aHMOÄeßcTBHe 
e ro  ÄeTaAeft, Mexa,HH3MOB h arperaTOB. O ch ob u  TeopHH ÄBHra- 
TeAH. Pacn eT  ochobh w x MexaHH3MOB h  arperaTOB.

SK O H O M H ieC K H e n p o ß jie M b l n p0H 3B 0A C T B 3  aBTO M O ßH AeÜ .
i971. 272 CTp. 2 p. 09 k . A bt.: BaacoB B. B., AepraneB A. ®., 
Kau T- B. h up.

OcnoBHbie HanpaBAeHHH cneuuaAH3auHH aBT03aBOÄOB, Bonpo- 
c h  pa3MeiueHHH npeunpuHTHÖ. A ßH aM H K a h ocoßeHHOCTH 
CTpyKTypHHX H3MeHeHHH aBT033BOÄOB nOÄ BAHHHHeM TeXHHHe- 
cK oro n porpecca . AHa.iH3 CTpyKTypu o c h o b h u x  h oßopo T H U x  
(JjOHÄOH, CTpyKTypbl 3aTpaT Ha npOH3BOÄCTBO aBTOMOßHAeÜ pa3 -  
HblX TIIIIOB. SKOHOMHneCKaH 3(j)(feKTHBHOCTb aBTOMOÖHAH3aUHH. 
nepCtieKTHBbl aBTOMOÖHAeCTpOeHHH.

yB A M A E M b lH  VHTATEJIb! 

3 t u  KHueu Bbi Moxere K ynurb  e  Maaa3uuax, pacnpocTpaH H to iyux T e x u m ecK y to  
A u re p a ry p y . 

B cAynae OTcyrcTBUH khuz e Mecmbix Maeasunax 3am3bi nanpaaAnÜTe no adpecaM: 
M ocm a , K-31, yA. nerpoeKa, 15, Maeaaun M  8 Mockhuzu, ordeA «Knuza— nonroä» ;  
JleHumpad, U-25, JJuTeCiHbiü npocneKT, 64, Maza3un Ns 5 JleHKnuzu, ordeA «Knuza—  

nOHTOÜ».
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3HAK BbICOKOH nP0H3BOAHTEJIbHOCTH 
H HAflEJKHOCTH!

HHJlHHflpOU]JlH(j)OBa/lbHblH CT3H0K C HdK/IOHHblM IUJIH(|)OBaJlbHblM
cynnopTOM, MOflenb GCA 33x75

—  T ex H M M ecK M e  x a p a K T e p n c T H K H  c o o T B e T C T B y io T  onTM M an bH O H  

O C H aC TK e C TaH K a.

—  r ip M M e H e H M e  Lu n H H fleJ ia  u jn n c j jo B a n b H o r o  K p y r a  h o b o t o  THna 
c  h h 3 k o h  T e M n e p a T y p o f i  n o f l o r p e ß a  n p n  B p a m e H H H  h  n o f lt i iM n -  

H H Ka O B a jibH O H  h n jio c K O H  c p o p M b i oC S ecn eH H B a eT  H te c T K o c T b  u 
TOMHOCTb C TaH K a.

—  ycTpaHeHweM TepMMHecKoro CMemeHMn BHyTpn CTaHKa m n p n -  
MeHeHHeM cncTeMbi 3/ieKTpoMexaHHHecKoro npnBOfla o6ecne- 
HHBaeTCJJ CTaSnnbHaB TOHHOCTb.
—  Y f l e n e H o  o c o 6 o e  B H H M a H H e  c h h jk g h h k )  3 K c n n y a T a u H O H H b ix  
p a c x o f l O B .

3 K c n o p T H b if i  a re H T

8 HHMMMEH KO., ATA-
M o cK O B C K o e  n p e flC TaB H Te/ib C TB o  
M o c K B a , y n . r n n n p o B C K o ro , 8— 8A 
T e n . :  281-21-35, 281-16-47, 281-99-96 
T e n e rp a $ H b iH  a f lp e c :  «M OCKBA HI4HI4MEH»

NICHIM EN CO ., LTD. rn a B H a n  K O H To p a : 6, Takara-cho, 1-chome, Chuo-ku, 
„N ICH IM EN CO  TO KYO "

OcHOBHue r e x H M H e c K H e  fla H H b ie

P a 3 M a x  H a fl c t o j io m  b  m m ................................................ 33
M a K C H M a / ib H o e  p a c c r o n H n e  M e> K A y  n e H T p a M H  b m m  75
M aK C H M aJ ibH b iH  f lH a M e T p  o 6 p a 6 a T b iB a e M o r o  H 3 flen H s i

B M M ................................................................................................  26
P a 3 M e p b !  c r a H f la p T H o r o  ü jnM C t>O B anbH oro Kpyra b m m :

H apy>KH biH  f l H a M e T p .......................................................  61
BHyTpeHHHM f lH a M e T p .................................................................  25

I T e p e M e i f l e H H e  lunH cßO B anbH O H  6 s 6 k h  (H a n p a B n e H n e  

3 0 ° )  b  m m :

M a K C H M a f l b H o e ....................................................................  27
c  M aKCM M aJibHOH n o f l a n e n ......................................... 7

r t p e f l e r ib i  c k o p o c t h  Lu n H H flen s i b m m .........................2 5 — 30
r i e p e M e i f l e H M e  n M H on n  3 a f lH e n  6 a 6 K H  b  mm  . . . .  5
yro/i n o B o p o T a  C T O Jia  b r p a f l .......................................................

M o iflH o c T b  M O Topa lu n M H fle flji LU flH ctroBajibH oro  K p y ra
B K B T .............................................................................................................  7,

M o iflH o c T b  n p n B O fla  u jn H H fle r iB  b k b t .....................  1 ,5 /0 ,7
H ncTb iM  B e c  CTaH Ka (H e  B K n ioH a n  6 a K a  m t. f l . )  b  K r  465

OKyMA T3KKOCHO KO., ATA.
3 cn o p T H b iH  O Tflen
D A IN A G O YA  BLDG. 88, 3-chome, Hiroi 
Nakamura-ku, Nagoya 450, Japan 
Ten.: (052) 561-5571
Tenerpac(5HbiM  a f lp e c :  O O K U M A K O G Y O  N A G O YA  

Tokyo 104. T e n . :  T o k m o  (03) 567-1311. T e n e rp a c fiH b in  a flpec

3 a n p o c b i Ha n p o c n e K T b i h  h x  K o n n n  n p o cH M  H a n p a B n a rb  n o  a f lp e c y :  M o c K B a , K-31, K y3H en K H H  m o c t ,  12 . O T f le n  npoM biu jneH H bi: 
K a T a n o rO B  m H TB CCCP.
r ip H o 6 p e T e H H e  T O B a p o B  M H O C T p a H H oro  n p oM 3 B O flC T B a  o c y m e c T B n n e T c n  op raH M 3 an M s iM H  < re p e 3  M H H M C TepcTB a , b B e fleH M M  k o t o d w  
OHH  H aX O flü TC n .
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MexocnoBauKkie cne4naJincTbt owMflaioT, h t o  Bbi n p o s i B M T e  

M H T e p e c l

3a M C T e K U i k i e  35 J i e T  H e x o c / i o B a u K M e  3 a B O f l b i  l a w e / i o r o  M a -  

U J M H O C T p O e H M H  n O C T a B M / lM  B 2 2  C T p a H b l  115  K O M n J i e K T O B  0 6 0 -  

p y f l O B a H M s i  fl/ is i M e r a / i / i y p r M 4 e c K M X  m C T a j i e / i M T e f i H b ix  3 a B O f l O B ,  

n p M H e M ,  6oaee n o / i O B H H b i  M3  h m x  6 b m o  n o c T a B / i e H o  b CCCP

J ' I . U

«UJKOflA3KCnOPT» 
BHeuiH eioproBoe o 6 beflMHeHKe 
BaipiascKe HaMeciH, 56 
Ilpara, 1
HexocnoBaiAKaa Coi^HaflHCTHiecKan 
PecnySnHKa

a

u i

m

a

2

m

a2

m

H .

OB
O
a2
ae
in

a2

m

IS
d
o
o

aem

Mexoc^oBauKdfl CounajincTHHecKafl P ecn yS -  
xiHKd —  cTpaHa c öoraTbiM  onbiTOM Meia/i- 
ziyprMMecKoro, CTa/ie/iHTeMHoro m npoKaT- 
H oro npOH3BOACTBa.
H exoc/ioBauKoe B H eu iH eiop roB oe  o 6 teA H H e - 
Hue «LLIKOßABKCnOPT» nocTaB/ifleT o ö o p y -  
AOBaHMe BbicoKoro TexHHnecKoro ypoBHfl n 
KawecTBa, ne ycTynatom ero M upoBbiM  craH - 
AapTaM . 06op y flO B aH n e  no/iHOCTbto aBTOMa- 
TM3MpOBaHO M AOCTMT/IO OIITMMaJIbHblX 3KOHO- 
MHMecKMx noKa3aTe/ieH,
B äBTOMOÖMJTbHOM npOMblLUJieHHOCTM npM Me- 
HflhOTCfl, HanpMMep, MäUJMHbl flJlfl KOKMJlb- 
H oro ziMTbfl, BbmycKaeMbie npeAnpuflTMflMM  
BHTOP/IAT —  Chmh3  m M33 —  riocTp iue jib -
MOB, a TdK>KO MaiilMHbl AJlfi TOHHOrO JIMTbfl 
o t j ih b o k , M3roTOBflfleMbie riepBbiM  BpHeH- 
CKHM MaUJMHOCTpOHTe/lbHblM 3ÖBOAOM.
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U e H a  40  K o n . H K f le K c  70Q03

A f l C - 1 0 0 0 - 2

a s T O M a T  a j r a  . a y r o B O H  

c s a p K H  n o #  ( J ) j i io c o m
C B a p H B a e T  cT b iK O B b ie  h  y r j i o ß b ie  m ß b i k p o m o k  a c T a j i e f l ,  p a c n o jio > K e H H b ix  

H a r0 p H 3 0 H T 3 J lb H b IX  H HaKJIOHHblX n.HOCKOCTHX

T o k ........................................................................................... FlepeMeHHbiH
Hanpa>KeHHe b e ...........................................................  220 m h  380
HoMHHajlbHblft CBapOMHblH TOK B ö ..........................  1000
CKOpOCTb CBapKH B m J h ................................................. 70
CBapHBaeMue t o a iü h h u  b m m ....................................  6— 30

y .Z lo6CTBO O Ö C J iy W H B a H H H  H 6 b IC T p O T a  H a C T p O H K H  a B T O M a T a  H a  p a 3 ^ H H H b ie  

p e J K H M b i C B a p K H  n o  A O C T O H H C T B y  o u e H e H a  C B a p u iH K a M H .

S K c n o p T e p :

B/O « 9 H E P rO M A L U 9 K C n O P T »
C C C P , M ocK B a, B-330,
Moc(J)HJibMOBCKafi, 35 
T e jie K c : 255
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