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CpeACTBa iMexaHH3au,HH ynpaßjieHHH npOH3BOACi bo m

p . r .  f l u i y H C K H H ,  b . r .  b o h e b e p

H H H TA ßTonpo M

U H H T A B T O n P O M  COBMeCTHO C aBTOMOÖHJIbHblMH H MOTOp- 
*  *  h h m h  3aBOÄaMH npoBOÄHT p a öoT y  no MexaHH3anHH n aBTO- 
MaTH3aUHH ynpaBJieHHH HpOH3BOÄCTBOM.

B  H a cT osm iee  BpeMH p a 3 p a 6 o ra H b i TexH H necK H e cp e n cT B a  n o j iy -  
TCHHH OÖBeKTHBHOH HHiljjOpMaHHH O XOÄß npOH3BOACTB3 B yCJIO- 
BHHX aBTOMOÖHJIblHOH npOMblHIJieHHOCTH.

C n cT e M a  n o jiyn eH H H  HH(j)opMan,HH o  x o n e  npoH3BOÄCTBa c o c t o h t  
H3 HCCKOJIbKHX 3BeHbeB (CM. C X e M y ).

KoHTpo^Hpye- 
Maa MauiHHa

<—

<---

| JX aTMHK

IlporpaMMHpyio- 
w h ü  CMemHK

npneMHOe
ycrpuitCTBO

CHrna.ni3auHa
paöoibi

PyqHaa npH- 
CTaBKa

t t
S^eKTpOHMny^bc-

Hblft evem H K

JlHHeflHblft
rpa<{)HK

CMeTHHK Bpe- 
MeHH paßOTbi

u

riepB b lM  3BeHOM CHCTeMbl HBJIHeTCH A a T IH K  OÖTjeKTHBHOrO cne- 
Ta, ycTaH aBJiH BaeM H Ü  n a  K O H T p o jin p yeM oft M aniHHe n Äa iom H H  
cn rH a ji o B b inycK e H3roTOBJieHHoft n e T a jin . FIo jihhhh cbh3h c n r-  
na ji aaTnH K a n o c T y n a e T  b n p n eM H oe ycTtpoflcTBO, r n e  n e p e p a ö a -  
TH B aeTca  n B H H a eT ca  b ibhäc H M n yjib ca  n a  p erH C T p n p y iom H e n pn - 
6opH. B n p oc T e ih iiH X  c J iy q a a x  a a T a n K  n p n  B b in ycK e  «a>K ÄO H  « e -  
TaaH fla e T  oäh h  H M n yjibc , K o top b iH  M05KeT HenocpeflCTBeH H O  n o fla -

BaTbca Ha perHCTpnpyiomHft npHÖop. O ju iaK o  b 6ojibniHHCTBe c jiy -  
a a e ß  B b inycK  n e ia j in  n o Ä T B e p a c fla e T c a  HecKOJibKHMH cn rH an aM H , 
BHflaßaeMbiMH ÄaTHHKOM. B 3 to m  c jiyn a e  npneM Hoe ycTpoftcTBO, 
n o jiya aa  HeoßxoÄHM ue cnrHajiH , cyM M upyeT, 3anoMHHaeT hjih 
BbianTaeT hx  iB c jiy n a e  nocTynjiaHHH 3a,aaHHoro KOJinnecTBa cnr- 
HajiOB b npeÄycMoxpeHHOH nocjie,a.oBaTejibHocTH h BunaeT hm- 
n v jibc na  perHCTpnpyiomHe npnöopbi. B KaaecTBe perncTpHpyio- 
ihhx npnßopoB M oryT npHMeHHTbca oöbWHbie sjieKTpoHMnyjibCHbie 
cneTHHKH, jiHHeÜHHe rpacjiHKH, nporpaM M npyiom H e cneTHHKH h t .  n. 
ripHeM Hoe ycTpoficTBo, KpoMe nepepaöoTKH  h pa3MH05KeHna cnr- 
HaJioB, CBHneTejibCTBViomHx o BbinycKe m p e n m ,  m o x c t  TaioKe 
KOHTpoanpoBaTb npocTOH oßopynoBaHHH, n oÄ aßaa  CHrHajiw na 
cneTHHK BpeMSHH paßoTbi oßcpyÄOBaHHa h CBeTOBbie cnn ia jib i o 
n p ocT oax  h paöoTe.

3ai})HKCHpoBaHHHe perHCTpnpyiomHMH npnöopaM H pe3yjibTaTM 
ä o j h k h h  nepHOÄHaecKH (pa3  b cMeHy h jih  pa3 b cyTKH) nepe.ua- 

BaTbca Ha MauiHiHOCHerayio CTaHiiHio. Ä a a  
3Toro noKa3aHHH cneTmiKOB o n e p a io p  m o >k c t  
3anncbiBaTb b  cneuHajibHbie b g ä o m o c t h , k o t o - 
pbie nocne ÄOCTaBKH h x  Ha MauiHHocaeTHyio 
CTaHU,Hio nepenncbiBaioTCH t h m  Ha nep(J)OKap- 
Tbi. OftHaKO Ä a a  TaKofl nepeaann H,H(J)opMan.HH 
TpeSyioTca 3HaqHTejibHbie 3appaTbi BpeMGHH.

H H H T A ß T o n p o M O M  p a 3 p a 6 o T a H a  CHCTeMa 
ÄHCT3HUHOHHOH aBTOMaTHHeCKOH nepCÄaHH H 
3an,HCH noKa3aH H H  cqeTHHKOB Ha nep (})0 - 
K a p iy  n o  o ae H b  orpaH nneH H O M y a n c n y  KaHa- 
HOB CBH3H, He 3aBHCHUieMy OT HHCHa CHeTHH- 
KOB. M h CJIO K3H3JI0B CBH3H 3aBHCHT TOJIbKO OT 
HHcaa p a 3 p a Ä 0 B  n e p e ^ a ß a e M o fi HH(j)opMa- 
U.HH. n p n  3T0H CHCTCMe TpeßyiOTCH CHeTHHKH 
CO CnepHajIbHblM  SJieKTpOKOHTaKTHbIM cneT- 
HblM y3JIOM.

f l a T H H K H .  ZlaTHHKH, HeOÖXOÄHMHe AJIH KOHTpOJIH 3a  XOäOM 
npoH3BOÄCTBa, a e j ia T c a  Ha TpH  ocHOBHbie rp yn n b i: 1) ^ 3 th h k h  
K O H Tpojia  B u n y c n a  H3ÄeJiHa; 2 )  ÄaTHHKH k o h tp o jih  n e p e a a n n  H3- 
ÄeJIHHJ 3 )  ÄaTHHKH KOHTPOJIH HajIHHHH H3,aeJIHH.

/I,aTHHKH KOHTpojia BbinycKa H3aeJiHH npenHa3HaneHbi ä jih  bu- 
n a HH OÖbeKTHBHOH HH(J)OpMa,nHH 0 BHXOÄe H3 ManiHHU (CT3HK3, 
n p ecca ) h jih  aiBTOMatHnecKOH jih h h h  oßpaöoTaH H oro h 3H6JIh h .

t t
nepifjopa-rop

w

nepiJjOKapTa
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2 ABTOMOÖHJlbHaa npOMbllllJieHHOCTb JVÖ 5, 1961 r.

B MauiHHax h arperaTax, CHa6*e»H bix cpeacTBaMH aBTOMaTH- 
aecxoro kohtpojih, aaTanx aoa>xeH aaBaTb nH(j)op.MaiiHio o Bbinyc- 
Ke TOflHUX H3ÄeJIHH. ripH OTCyTCTBHH yCTpOHCTB aBTOMaTHHeCXOTO 
KOHTpcwis yaHTbiBaiOTCH Bce B u n ycxaeM u e g e r a n n ,  a 6pax aoa- 
*eH  yqHTUBaTbcn b  MecTe xoHTpoaa aeTaaeft.

Tax Kau CBeaeHHH, B u aaB aeM u e aaTauxaM H xoH Tpoaa  B u n ycxa
H3fleJIHH, HBaHIOTCH OCHOBOH BCeft HHIpOpMaUHH O XOae npOH3BOÄ- 
CTBa, a Taxace HBaaiOTca ooHOBaHneM a a a  iHaHHcaeHHH 3apa6oT- 
hoh naaTU, k hhm npeaT>uaaaK)TCH caeayioiUHe TpeöoBaHHa:

1) HHtJiop Mauna, B uaaßaeM aa aaTHHxaMH, aoaiKH a 6 uTb o 6 b- 
eKTHBHOÖ; HeOÖXOflHMO HCXUIOHHTb B03MO5KH0CTb HCXajKeHHH HH- 
(jjopMauHH;

2 ) BCe yCTpOHCTBO ÄOJIHiHO 6bITb npOCTUM HO XOHCTpyXUHH H 
a em e B U M  b  H3TOTOBueHHH;

3) aaTaHKH h cBH3aHH':e c hhmh npneMHue yerpoftcTBa aoaa<- 
hu ÖHTb uaaeiKHU b p a ö o T e ;

4) b c a y a a e  Buxoaa H3 crpoa hjih noBpeixaeHHH aaTHHxa u m  
npneMHoro ycTpoficTBa a oa ix eH  noaaßaTbca  CHrHan 0 6  hx Henc- 
npaBHOCTH.

JtaTHHKH Jinsi pa3HbIX BHÄOB OÖOpyaOBaHHH aOHHCHU ÖblTb 
pa3JiHHHbie, T a x  x a x  xaacau ft bhä oßopyaoBaiHHH, a HHOraa h 
x a jx a a a  OTaeabHaa on epau n a  hmckjt cneuniJiH 'iecxHe ocoßeH- 
hocth. •

<t>axT Buxoaa o6pa6oTaHHoft aeTaan MoixeT cuHTaTbca äocto- 
BepHbiM TOJibxo b tom cayuae, ecan aaroTOBxa 6uaa BHeceH.a b 
pa6oayro 30Hy, o6pa6aTUBaioiUHft M6xaHH3M npoH3Bea oßpaßoTxy 
h aeTajib BbiHeceHa H3 paöoneft 3ohu. Ecjih o t  aaTUHxa öyayT 
nocxynaTb HMnyabcu o BunouiHeHHH yxa3aHHUX onepaunft, to  
npneMHoe ycTpoftcTBO, noaynHB TpH HMnyabca b 3aaa.HHoft no- 
cjieaoBaTeJibHocTH, BbiaacT HMnyyibc Ha perHCTpnpyiomee yerpoft- 
CTBO.

KoHTpoab 3a BbinoaHeHHeM yxa3aHHUx onepaunft mohcho ocy- 
utecTBJiHTb c noMombxs xopouio H3B6CTHbix ycTpoflcTB. Tax, Ha- 
npHMep, xoHTpoab Bxoaa 3aroTOBXH h Buxoaa aeTaan moikst 
npoH3BoaHTbca KOHeaHHMH BuxaioaaTeaaMH, saexTpHaecxHMH xoh- 
T3XTHMH, (J)0T03aeM6HTaMH, TepM03aeMeHTa.MH, HHayXUHOHHUMH 
aaTHHxaMH, aaTHHxaMH c  npHMeHeHHeM H30TonoB, a b  MauiHHax 
c aBTOMaTHaecxoH 3arpy3xofl h Burpy3xoft mohcho noayunTb cur- 
Hau o t  CHCTeMbi yupaßaeHHa MexaHH3Ma. Jlnx xoHTpoaa Bunoa- 
hghhh onepauHH MoryT 6uTb Hcnoab3oaaHU TOxoBue peae b 
xoMÖHHauHH c peae BpeMeHH, xoHenHue BUxaroaaTeaH, cneunaab- 
Hbie aaexTpHaecxHe xonTaxTU, caemHXH xoaoß, tpOTosaeMeHTU 
h ap.

npH M epoM  Haae>XHoro noayaenH a npocTUMH cpeacTBaMH cht- 
Haaa o  BunoaHeHHH Bcex T p ex  onepaun ft MosceT cayacHTb aaTHHX, 
p a 3 p a 6 oTaHHbiH H U H TA ß Ton poM O M  cobmcctho c Mocxobcxhm 3 a- 
BoaoM  M aaoaHTpaiKHbix aBTOMoCnaeft a a a  npeccoB xoaoaH oß  
IUTaMnOBXH.

JlpaBHabHOCTb paßoTbi CHCTeMbi oöycaoBaHBaeTca xopouiHM 
n o a ö o p o M  a n n a p a T y p b i,  H aaeiKH O CTbio xoH C Tpyxu H H  h  MOHTaaca 
s c e x  yCTpOHCTB.

Rjisi noBumeHHa HaaeiKHOCTH pa6oTU CHCTeMU mojkho pexoMeH- 
aOBaTb UHTaHHe CHCTeMbi nOCTOHHIHbIM TOXOM H npHMeHeHHe Teae- 
({iohhoh annapaTypbi, oöecneaHBaiomeH npn npaBnabHOM Bbißope 
napaMeTpoß aocTaTOHHo öoabuioe ancao cpaöaTHBaHHH (ao IO7)- 
Bcio annapaiypy uaao MOHTHpoBaTb Tax. aToßu BanuHHe BHeui- 
Heft cpeau 6uao HcxaxiaeHo.

P a 3pa6oTa»HaH cncieMa noayaeHHH cnrHaaoB o Bbinycxe ae- 
Taaefl c npHMeHeHHeM xoHTpoaa 3a BpeMeHeM paöoTbi oßopyao- 
BaHHH aaeT B03M0iKHOCTb ocymecTBaHTb xoHxpoab 3a Hcnpaa- 
HOCTbio Bceö CHCTeMU. 3 to  aocTHraeTca caeayiomHM o6pa30M. 
CnrHaa o npocToax Han paöoTe o 6opyaoBaHHH nocTyuaeT ua 
saexTpoHMnyabcHuft caeTanx, xoTopuö noacaHTUBaeT cyMMap- 
Hoe BpeMH pa6oTU huh npocToa h, xpoMe toto, ynpaBaaeT Bxaxi- 
aeHHeM CHruaabHux aaMn: xpacHoii h 3eaeHoft. 3eaeHaa aaMna 
BxaxiaaeTCH npn paßoTe MauiHHU, xpacHaa —  npH npocToe. Ecan 
cncieMa yaeia Bunycxa npoayxiiHH nepecxaHeT paßoiaTb h upe- 
xpaTHTCH nocTynaeHHe HMnyabcOB o Bunycxe aeTaaeft, to  Bxaxi- 
aHTca xpacHaa aaMna. CnniaabHue aaMnu ycTaHaßaHBaioTCH Ha 
aocxy npnßopoB y  aucneTaepa h y  xoHTpoaHpyeMoft ManiHHU. 
Ecan BxaioaaeTCH xpacHaa aaMna, a MaeiHHa b sto  BpeMH pa6o- 
TaeT h BunycxaeT aeTaan, cHTHaa aaMnu cBHaeTeabCTByeT o ne- 
HcnpaBHOCTH CHCTeMU yaeTa Bunycxa npoayxiiHH h  yxa3UBaeT 
oßcayKHBaKimeMy nepcoHaay Ha HeoöxoaHMocTb ycTpaHenna He- 
HCnpaBHOCTH CHCTeMU.

B pnae cayaaeß HeoöxoaHMo xoHTpoanpoBaTb He Toabxo b u - 
nycx aeTaaeft, « o  h nepeaaay hx « a  caeayxuuyio onepauHio, b 
apyroft uex, Ha cßopxy h t .  n. KoHTpoab 3a sthmh onepauHHMH 
neaecooöpasHO npoBoanTb c noMombKD aaTanxoB xoHTpoan nepe- 
aaan m n e m n .  3 th aaTHHXH aoaiKHU yaoßaeTBopHTb b ochobhom 
TeM >xe TpeßoßaHHHM, hto h aaTHHXH xoHTpoaa Bunycxa npoayx-

Uh h , h o  ycTpo ftcTB O  h x  3H aaH TeabH O  n p o m e , T a x  x a x  xoH T p oan p o- 
BaTb oihh a o a sx H U  T o a b x o  (jia xT  n p ox o ixa eH H H  a e T a a n  m h m o  x o h - 
T p o a b H o ro  nyH X Ta. H e c x o a b x o  CHHixaiOTCH Taxu ce TpeßoBaHHH x 
oöb exT H B H ocT H  HHijiopM auHH. I lp H  M ex a H H a ecx o ft  TpaH cnopTH - 
po.Bxe a e T a a e ft  c  noM ou ibK ) n o a ß e c H u x  n a n  T o a x a x u iiH X  xoHBefte- 
poB , T p a u cn o p T ep o B , p o a b ra H ro B  n a n  a p y r n x  M exaHH3M 0B ueae- 
c o o 6 p a 3 u a  ycTaH O B xa o ö l iai-iux x o H e a H u x  B u x a io a a T e a e ft ,  H «a y x -  
u h o h h u x  n an  T p aH cifiop M aT op H U X  aaTaKKO B , (JioToaaeMeHTOB. 
H H o ra a  o ä h h  T p a H cn o p T ep  n a n  xo.HBeftep n o a a e T  p a 3 a n a H u e  ae- 
T a a n ; T o r ä a  n n c a o  a a T ä n x o B  a o a ix H ö  ÖbiTb paBHO n n c a y  a e ra -  
a e ft , h  x a ix a u f t  aaTH H x a o a ix e H  c a y ix H T b  a a n  cn eT a  CBoeft ae- 
T aan .

B c a y n a e  6 o a b iu o r o  x o a n n e c T B a  a e T a a e ft  « a  o u h o m  h  tom  * e  
n oa B e cn o M  n an  T o a x a ro m e M  x o u B e ftep e  a a a  a e T a a e ft  o a H o r o  HaH- 
MeHOBaHHH 0 6 ÜHHO npHM eHHioT c r ie u fta a b H u e  n o a s e c x H . ß  s th x  
c a y n a n x  n a  u o a ß e c x a x  a e a a iO T  -e n e u n a a b H u e  OTHHHHTeubHue 
3HaxH. B xoH TpoabH O M  n yH X Te c t o h t  ycT.poftcTBO, cn H TU B aiom ee 
3 th  3HaxH, a n pH eM u oe ycTpo ftcTB O  p a cn iH ^ ip oB U B a eT  h x  h n ocu - 
a a e T  H M n ya b cu  b cooT B eT C T B y iom H e cn eT H u e  y c T p o ftcT B a .

n PH M aaoM  x o a n n e c T B e  p a s a n n H u x  n o a s e c o x  (npuMepHO ao 
n aT H ) pa3aH H H TeabH U M  npH 3H axoM  M oaceT ca y jX H T b  y n o p , y c ia -  
H aB aH B aeM uft n a  pa3aH H H oft BUCOTe h H aiXH M aiom H ft cooTB eT- 
cTB yio iU ’Hft K ou e 'iH b ift B b ixa x jn a T ea b . n p n  ö oa b in eM  n n c a e  pa3- 
h u x  n o a s e c o x  u ea eco o6 p a 3 H O  O Tan naTb  h x  n o  n n c a y  n oa a ß a eM U X  
H M n yabcoB . H M n y a b c u  M o ry T  n o a a B a T b c a  Mexa-HHnecxHM yn op oM , 
B03aeftcTByx>m H M  Ha xoH en H H ft B U x a io n a T e a b , Han <})0T03aexTpH- 
necxH M  c n o c o ö o M . B n oca ea H eM  c a y n a e  b xoH TpoabH O M  nyHXTe 
ycTauaBaH BaiO TCH  o a « o  H au  a s a  (J ioToconpoTH BaeH H H  c  ocaeTH - 
TeaaM H , a Ha n o a ß e c x ä x  ycraH aß aH B a ioT C H  M eu cay  ocB eT H TeaeM  h 
(J ioToconpoTH BaeH H eM  n aacT H H U  c  npope3H M H . M n c a o  n e p e M u n e x  
M e * a y  npope3H M H  paB.HO n n c a y  n o a a ß a e M U X  H M n yabcoB . I lp H  
a ß y x  (J ioToconpoTH BaeH H H X h aecH TH H H oft cHCTeM e cn eT a  T a x o ft  
c n o c o ö  M oxceT  oß ecn en H T b  n o a c n e T  aeBHHOCTa aesH T H  HaHMeHO- 
aaHHft a e T a a e ft .

ü p n  p y iH o ft  T p a n cn op T H p o B xe  a e T a a e ft  o p ra «H 3 a u H H  y n e T a  ne- 
p ea a u H  H 3aeaH ft 3Ha>iHTeabHo ycaoH CH H eTcu. O a u a x o  h  b  s t o m  
c a y n a e  B03M0>xeH aBTO M aTH necxH ft cn eT  a e T a a e ft  n y T eM  npHM e- 
HeHHH MepHOft T a p u  h  n o a c n e ia  b  xoH TpoabH O M  n yH X Te (cx a H 3 , 
p o a b ra H r ) e e  x o a n n e c T B a . 3 a n o a n e H H e  T a p u  HBaaeTCH o6naa- 
TeabH U M  h  oTBeTCTBBHHocTb 3a 3 t o  a oa > x eH  uecTH  u e p c o H a a , ocy- 
m ecTBaniom Hfi T p a H cn o p T H p o B x y .

/laTHHXH K O H Tpoan  HaaHHHH a e T a a e ft  n p ea H a 3 H a qeH U  b o c h o b 
h om  a a n  H aßax iaeH H H  3a H aaH nneM  a e T a a e ft  n e p e a  n ep a u M H  o n e -  
pauHHMH aBTO M aTH necxH x n an  h o t o h h u x  aHHHft, a T a x u c e  « a  pa- 
6 o h h x  M ec T a x  c ß o p o x H u x  xoH B eftep oB . B s t h x  c a y n a n x  u e T  u e o 6 -  
XOaHMOCTH HMeTb CBeaeHHH O TOMHOM KOaHHeCTBe HaXOaHIUHXCH 
b 3a.nace a e T a a e ft ,  a H eoöxöaH M O  a n u ib  3H aTb, h t o  h x  xoan necTB O  
n p e B u u ia e T  c T p a x o ß o ft  (MHHHMaabHO a o n y c T H M u ft ) 3 a n ac .

ß ,j iR  xo iH Tp oan  uaaHHHH 3 a n a c a  x p y n H U x  x o p n y c H u x  a e T a a e ft ,  
T p a u c n o p T H p y e M u x  M exaH H qecxH M H  cp eacT B aM H , u e a e c o o ß p a 3 H a  
ycTaH O B xa p eß ep c H B H o ro  m a r o B o r o  H cx a T ea n . I I Ia r o B u ft  n c x a T e a b  
mpn n o a a u e  a e i a a n  a® nraeTC H  B ile p e a , n pn  B u a a n e  a e T a a n  —  
n a a a a . T a xH M  o 6 p a 3 0 M , e r o  noxa3aH H H  cooTB eTC TB yiO T  xou H u e- 
CTBy xpaHHuiHXCH a e T a a e ft .  E c a n  3 a n a c  a e T a a e ft  Ö y a e T  M eH biue 
C T p a x o ß o ro  3 a n a c a , m e T x a  m a r o B o r o  n c x a T e a n  B x o a n T  n a  a a M e- 
a n , coeaH H eH H b ie  c o  CBeTOBbiM n an  3B yxoB U M  O H m aaoM .

KotHTpoab HaannaH aeTaaeft cpeaH H X  pa3MepoB ca ea yeT  opraHH- 
30BaTb c  npHMeHeHHeM cneuHaabHoft 'MepHoft T a p u  a a a  h x  xp a- 
neHHH. CTpaxoBoft 3anac b s to m  c a y n a e  aoaaceH  6u Tb  xp a ra u M  
eMXOCTH Tapu . K a w a a a  noaH aa Tapa, xpaHHiuaacH na onpeaeaeH - 
hom  MecTe h j i h  b CTeaaasxe, BosaeftcTByeT na BuxaronaTeab. K o r-  
a a  MHcao Tap c t3 ih o b h tc h  MeHbiue 3aaaH iioß BeannnHU (oöecnenH - 
BaiomeH CTpaxoBoft 3 a n a c ), noaaeTCH cnrHaa. T a x a n  5xe CHCTeMa 
npnMeHHeTCH a a a  onpeaeaeHHH HaaHana C Tpaxoßoro 3anaca hh- 
CTpyM eH Ta.

K o H T p o a b  HaaHHHa w e a x H X  a e T a a e ft ,  x p a H a m u x c a  « a B a a o M  b 
x a e T x a x  C T eaaaace ft, M o ix e T  6 u T b  Haae>XHO o c ym e c T B a e H  ycTaH O B- 
x o ft  b  C T e a a a ix a x  B T o p o ro  n oa n p ya cH H eH H oro  aH a . F Io  M ep e  o t - 
6 o p a  a e T a a e ft  h  yM eH biueH H a h x  x o a H a e c T B a  a « o  n o a  ae ftcTB neM  
npyacHH H aaH H aeT n oaH H M aT b ca  h b  onpeaeaeH H O M  M ecTe p a 3 M u - 
x a e T  xoH T a xT , b  p e 3 y a b T a T e  a e r o  n o a a e r c a  c n r a a a  o  Hapym eH H H  
C T p a x o ß o ro  a a n a c a .

I l p H e M H o e  y c T p o f t c T B O .  n p n e M H o e  ycTpo ftcTB O  n ep e - 
p a ö a T U B a e T  h pa3MH0H<aeT c n rH a a u , n o a a ß a e M u e  a a T a n x a M H , h 
n e p e a a e T  h x  n a  p erH C T p n p y io iiiH e  y c T p o ftc T a a . n p n  p a 3 p a 6 o T x e  
cx eM  B C TpeaaeTca  paa n o B T c p a io m H x c a  saeM eH ToB . B x a a ec T B e  
n pH M epa HHace npH B oaH Tca  H e c x o a b x o  t h x h x  aaeM enTO B .

C x e M a  a a a  x o H T p o a a  n ocaeaoB aTeabH O C TH  n o a a a n  cn rH a a oB  
o t  T p e x  aaTHHKOB n o x a a a H a  Ha p i ie .  1. n p n  cp a ß a T u a a H H H  a a T a H - 
x a  1KM  B xa ioaaeTC H  p e a e  1P h CTaBH Tca n a  ca M o n n T a H n e  ( 6 a o -  
X H pyeT  CBOHMH HOpMaabHO O TXpUTUM H  XOHT3XT3MH BXaiOaHBUIHf
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ero KOHTaKTbi nariHKa 1 K R ). üocae 3Toro ,npn cpaöaTbiBaHHH 
aaTqnxa 2 K R  BxaxmeTCH p ea e  2P  h Toixe cTaBHTca Ha ca'Monn- 
T3Hne. n p «  cpaöaTbiBaHHH AaTiHKa 3 K R  axaioHaeTCH peae 3P,

CT3BHTCH « a  CaMOIlHTaHHe

IKJl 2P  t p  1P h n o a a e T  M M n yab c  k  pern- 
c x p n p y io m e M y  y e rp o ft -  
d ß y .  P e a e  3P  p a3M b ixaeT  
u en b  p e a e  1P h o h o  c  b l i-  
HepiKKOH BpeMeHH, o ö y c -  
AOBAeHHOft BGJIHHHHOH eM- 
KOCTH IC  H HeOÖXOÄHMOH 
a a n  n oaan H  perH C TpH pyio - 
m e M y  y c x p o ftc T B y  H M nyab- 
ca  3 aaaH H oft n poaoa>X H - 
TejIbHOCTH, OTKJHOHaeTCH. 
C jie flO M  3a HHM OTKJllOHa- 
e r c n  p e a e  2P. E c a h  k s t o -  
.My BpeM enH  c n n ia a  a a T -  

HHKa 3 K R  CHHT,' OTXAIO- 

h h tc h  p e a e  3P, h cx eM a
HOBblX

HMny^bcoB. B  c a y ia e ,  ec- 
jih  ä b th h k  2K R  ö y a e x  wa- 

>KaT paHbrne 1KR, peae 1P n e  b x a k h ih tc h . E c a h  paHbuie öyaeT  
H a *a T  ÄaTHHK 3 K R , n e  b k jh o h h tc h  p ea e  2P.

B p n ae  c a y n a e B  H M n yab c , B b iaaB aeM bift aaTHHXOM, c a h h ik o m  
KpaTK O BpeM eH eH  a a n  cpaöaTb iB aH H H  p e rH C T p n p y io m e ro  y c T p o ft-  
c t b 3. F IpH eM H oe y c T p o ftc T B o  a o a j k h o  o öec n en H T b  yaaH H eH H e h m - 
n y jib c a , a a n  n e ro  m o h c h o  p exoM eH A O B aTb  c x e M y  yaaHHeHHH h m - 
n y j ib c a , n pH B eaen iH yio  Ha p n c -2 .

n p H  KpaTKOBpeM eHHOM  CpaöaTbiBaH H H  ÄaTH H Ka P R  BKJIIOHHTCH 
p e a e  1P h CTaneT H a caM onH TaH H e.
P e a e  2P  BxaxwaeTCH c p a 3 y  npn no- 
aane HanpH)xeHHH. H p n  b x a io h c h h h  
peae 1P n oa a eT  H M n ya b c  b pern- 
cT pn p y iom ee ycTpoftcTBo, a cbohm  
HOpMaabHO 33KpbITbIM KOHTaKTOM 
OTKaionaeT p e a e  2P. P e a e  2P  c bm-

K peeucmpupyiome- 
My ycmpoücmSy

Phc. 1. C xeM a aan  xoH Tpoan nocae- 
AOBaTeabHocTH noaann  CHraaaoB o t  roToaa  k npneM y 

T p eX  aaTHHKOB.

n o a y a e i iH e  yx a 3 a H H o ro  c u rn a a a  o ö e c n e n n B a e T c n  c a e a y io m H M  
o öp a 3 0 M . B c e  o ö o p y a o B a H H e  u e x a  pa3ÖHBaeTCH Ha r p y n n u  c n p n - 
6aH3HTeabHO paBHHM  TeM noM  B w n y c x a  n p o a y x u H H . Ha x a a c a y io  
T a x y io  r p y n n y  ycTaH aBAH BaeTCH  o ä h o  a a e x T p o u H o e  p e a e  B peM e- 
hh c a s yM H  peaeflH M M H  BbIXOaaMH.

P e a e  BpeMeHH n ep e3  aaaaH H b ift H H Tep ßaa  BpeM eHH T  B uaaeT 
b Ä ß a  n p o B o a a  (p n c . 4 )  H M n ya b cu , c a e a y io m H e  o ä h h  3 a  a p y r u M  c  
H H TepBaaoM  0,3— 0,5 ceK .

ü p H  n p o x o Ä a e H H H  H M n yab ca  n o  n p o B o a y  / BXAxm aeTCH p e a e  
1P h cTaBHTCH « a  caM onH TaH H e. E c a h  3 a BpeMH T  B u n y c x  a e T a -  
a e ft  Ö b ia , t o  aaTH H x K R  O TK atonaeT  p e a e  IP ,  h n pn  n p o x o jx a e -  
h h h  H M n yab ca  n o  n p o B o a y  2 H3MeneHHft b c x e M e  He n p o n c x o a n T . 
B c a y n a e  n p exp am eH H H  B b in ycn a  a e T a a e n  aaTH H K K R  3a BpeMH T 
He c p a ö a T U B a e T , h k MOMeHTy n p o x o * a e H H H  H M n yabca  n o  n p o -  
B o a y  2 p e a e  1P o c T a e ic a  BKaioneHHbiM , h to  n p H B o a «T  «  BK Aione- 
hhk ) p e a e  2P. P e a e  2P  O T K a ionaeT  cn em H K  BpeMeHH p a ö o T U  (h a h  
B K a ion aeT  cn exaH K  BpeMeHH n p o c T o a )  h cn nH aaH 3H pyeT  o  n p o - 
C Toe nepeK A K w eH H eM  a aM n  1JI h 2JI. P e a e  1P h 2P  aoa>K H u  öb iTb 
ycTaH O BaeH bi b npneMHOM y c T p o flc T B e  K a iK a o ß  ea n H im b i o ö o p y -  
aOBHHHH.

B  K an ecT B e cneTHHKa BpeMeHH p a ö o T U  o ö o p ya o ß a H H H  n p o m e  
B c ero  npHMeHHTb OÖUHHblH SaeKTpOHM nyabCHblH  CHeTHHK, K O TO pm i 
MoiKiHo n oa K a io aH T b  k  B b iB oay  M O T op n oro  p e a e  BpeM eHH, n o a a io -

r t 3

L b

KM !P

IP

I P  
—ir~

- ^ v - 4

2P

2P
“ W

2P

K c^em w K y BpeMe~ 
hu  paSom bi 

-p a S om a

Iß - n p o c m o ü

P hc. 2. CxeMa yaaH H eH H H  HM
n y a b c a .

Ph c. 3. CxeMa pa3aeaeHHH a s y x  
HMnyabCOB.

Phc. 4. CxeMa n ep ep a ö oT K H  C H ra aa a  0 B b inycK e 
a e T a a e ö  b c n rH a a  o  n p o c T o e  oöop ya oB a H H H .

a e p jK K o fl BpeMeHH o m a a a e T  h O TK aionaeT  peae IP .  B TaKOM n o- 
aom eH H H  c x e M a  roTO B a k  n p n e M y  c a e a y io m e r o  H M n yabca .

B päae caynaeß na oaHO h  t o  * e  npneMHoe ycTpoftcTBo paöo- 
TaiöT napaaaeabHO asa h a h  Öoaee a h t h h k o b . npH s t o m  He h c - 
KAIOneHa B03MO>KHOCTb OaHOBpeMeHHOTO cpaöaTHBaHHH o ö o h x  
laTHHKOB, HTO BU3bIBaeT HeOÖXOaHMOCTb pa3aeaeHHH HMnyabCOB 
AO nepeaann h x  ma perHCTpnpyiomee ycTpoftcTBo. CxeMa pa3ae- 
aeHHü coBMemeHHux CHr«aaoB noKaaaHa Ha pnc. 3.

n p H  oaHOBpeM eHHOM  cp aöaT b iB aH H H  aaTHHKOB 1K R  h 2K R  
BKaronaeTCH p e a e  3P, K O T op oe  n o c a e  c h h th h  c h th h a o b  c  o ö o h x  
aaTHHKOB B K a ion aeT  p e a e  4P  h n o c u a a e T  H im y a b c  Ha cn eT iH K . n o  
HCTeneHHH BpeM eHH, H e o ö x o a H M o ro  a a «  p a 3 p a a K H  K O H aeH caTopa  
IC , c n rH a a  cH H M aeT ca  h c x e M a  r o r o B a  k  n pneM K e c a e a y io m H X  
HMnyabCOB.

Hcnoab3yeTCH Taxace cxeMa nepepaöoTKH CHrnaaoB 0 BbinycKe 
aeTaaeft b  cHmaau 0 BpeMeHH Hcnoab30BaHHH oöopyaoBaHHH. 
flaa  uexoB Maccößoro h  KpynHocepHÖHoro npoH3BoacTßa b Ka- 
necTBe KpHTepna, onpeaeaniomero npocToft oöopyaoBaHHH, MoaceT 
öbiTb npHHHTO npexpameHHe Bbinycaa aeTaaeft Ha npoTHxeHHH 
BpeMeHH, npHMepHO b  2 pa3a npeBbimaiomero TeMn BunycKa npo- 
ayxuHH. Tax, HanpnMep, ecan aBTOMaTOM xainayio MHHyry aoa>K- 
Ha BbinycKaTbca aeTaab, to  b caynae oTcyTCTBHH BunycKa ae- 
Taan (B TeneHHe 2 m h h . oöopyaoßaHHe cmiTaeTcn npocTaHBaio- 
UIHM. npH B03IHHKH0BeHHH npOCTOH 3aTOpaeTCH COOTBeTCTBylOmHft 
CHmaa h oTKAionaeTCH cneTHHK BpeMeHH paöoTH oöopyaoBaHHH.

m ero  HM nyabcu nepe3 Kaacayio MHHyTy. B  s t o m  ca yn a e  cneTHHK 
öya eT  noKa3WBaTb BpeMH p a ö oT b i oöopyaoBaHHH b  M HHyiax. 
B  n epnoa  npocTOH oöopyaoBaHHH, n a «  yxa3aHO .Bbime, HMnyabcu 
Ha cneTHHK nocTynaTb He ö ya yT .

PaCCMOTpHM HeGKOAbKO npHMepOB aaTHHKOB C npHeMHbIMH 
yCTpoflCTBaMH a a n  pa3AHMHbIX BHaOB OÖO-pyaOBaflHH.

XleftcTBH e aaTH H Ka c npneM HbiM  y c tp o h c tb o m  a a a  n p ecco B  xo- 
a o a H o ft  u iTaM noBKH 3aKaronaeTCH  b K O H Tpoae T p e x  n o c a e a o ß a T e a b -  
h o  n p o H c x o a n m H x  o n ep au H ft: 1) y x a a a K H  ancTO B oft 3aroTOBKH b 
H iTaw n, 2) x o a a  n oa 3 yH a  n p e c c a , 3) c h h th h  t o t o b o t o  H 3aeaHH co  
H iTaM na. H aaH nne 3arOTOBKH b u iT a M n e  KO H TpoanpyeTC H  n p n  n o- 
M om H 3 an p eccoB aH H o ft b e r o  p a ö o n e ft  30H e H aoan p oB aH H ofi BCTas- 
k h  1 (pnc. 5 ) .  n p n  H aaoaceHHH 3aroTOBKH 2 B03iHHKaeT sa eK T p u - 
necKHÜ KOHTaxT M e * a y  BCTaBKoft 1 h x o p n y c o M  u iT aM n a  3. 3 x c - 
nepHM eHTbi n o x a 3 a a n , h to  s a ex T p H n ecx H ft x o H T a x T  H a a e ix e H  npH 
caM o ft oÖHAbHoft cM a3 xe , a Ha x a n ecT B e  H 3aeaH H  H aann H e b c t3 b -  
x h  n e OTpa>xaeTCH. O  x o a e  n o a 3 y n a  n p e c c a  C H raaaH 3H p yeT  xo- 
HenHbift B b ixa x in a T ea b , x o H T p o a b  c h h th h  3aroTOBXH o öecn en H - 
BaeTCH cooT B eTC TB y iom H M  n ocT poeH H eM  cx e M U  n pneM H O ro  yc ip o ft-  
CTB3.

ÄaTHHx (pnc. 6 ) paÖOTaeT cacay io iaH M  oöpa30M . n p n  y x a a a x e  
33rOTOBXH B IHTaMH 3aMHXaeTCH (HÖHT aKT K R  H30AHpOBaHHOfi 
BCTaBXH, npn s to m  BxaioHaeTCH p eae  I P .  np H  x o a e  noa3yHa n pec
ca  3aMbixaK)TCH xoiHTaxTbi xoHeHHoro BbixaionaTeaH BK, h to  npH- 
BoaHT x BXAioneHHio p ea e  3P  n cpaöaTbm anH io cneTHHxa C 3 H .
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E c jih  nocaeÄyiom H H  xon non3yHa npoH30HÄeT 6e3 ch h th h  H3ne- 
ahh  co n iT a M n a , KOHTaKTbi 1P  ocTaHyTcs 3aKpbiTbiM H, pene 3P  
ß yaeT  yAepjKHBaTbCH Ha caMonHTaHHH h cueTUHK C3H  He cpaßo- 
TaeT.

K pb iTb ie KOHTaKTbi p a 3 0 p a y T  u,enb BKmoueHHH K aTyuiK H  K  Mar- 
H H T iio ro  n y c K a r e jin . n p n  oöbiuiHoii p a ß o T e  rapeoca c  coeAHHHTenb- 
HblM npiOBOÄOM BTH KOHTaKTbi 3alHyHTHpOBaHbI BCnOMOTaTejIbHblMH 
KOHraKTaM H M arH H TH oro  n ycK a T en n .

C xeM a naruHKa c npneMHbiM ycTpoftcTBOM aasi Mexa®HuecKHX 
KOBOMHbix npeccoB Bbino.nHena c yueTOM cnenyioinH X cnenHijJHue- 
okhx ocoöeHHOCTeft TexH onorauecK oro n ponecca : 1) BbrranKHBaHHe 
HarpeTbix 3aroTOBOK H3 HHAyKTopa npoHCXOAHT npn noMomu 
nHeBMaTHHecKoro TonKaTena; 2) nepenaua 3aroT0BKH na c to ji 
npecca ocyinecTBAH erca BpyuHyio, npnueM 3Aecb M o x eT  HaKan- 
AHBaTbCH He 6onee Tpex 3aroTOBOK; 3) iHTaMnoßKa AeTaneii mo- 
iKeT np0H3B0A«TbCH b oahom , AByx h Tipex pyubsix.

O c h o b h o h  npHHunn p a ö o T b i AaTHHKa (p n c . 7 )  aaKAiouaeTCH b 
HaKanAHBaHHH H M nynbcoB , cooT B ercTB y iom ,H X  u n c n y  BbiAaHHbix H3

K noHma/imaM, cpaöambiöaiouuM  
2 om momame/tn uHdyxmopa

P h c . 5. V cTaH O B K a  KOHTaKTHoft mniiJibKH b  n iTaM ne.

3 A e K T p iiq e c K a H  CBH3b 3 an peccoB a iH H oö  b  u iTaM n  KOHTaKTiioii 
BCT3BKH C OCTaAbHHMH U3CTHMH CXeMbl OCymeCTBAHeTCH IipH  UO- 
m o ia h  co eA H H H T eA b H oro  n poB O A a, H M e io m e ro  Ha o ö o h x  K o n n a x

M p,,1 V 2
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Phc. 6. C xeM a AaTUHKa c npneMHbiM ycTpoftcTBOM aah  npeccoB 
XOAOAHOH IIIT3MnOBKH.

3 K xoHmaman. cpaöambißaiomM

1/ IP 4 6P nPu x0^e n0J]39Ha nPecca 
• ■ - - v v ~

n o  u iT eK K ep y . O ä h h  H3 iiiT eK K ep o ß  BCTaBnsieTCH b p o 3 eT K y , cm oh - 
T H poß aH H y io  iHa K o p n y c e  u iT a M n a , a A p y r o f t  —  b u iT eK K ep H y io  
K op oÖ K y , 3 a K p en A eH H y io  Ha CTaHHHe n p e c c a . B cb h 3 h  c  TeM , u to  
u iT aM n u  Ha n p e c c a x  MeHHioTCsi, n p eA ycM O T p e iia  6noK H poB K a, 
BcneACTBHe u e ro  A B H raT en b  n p e c c a  n o c n e  ycTaHOBKH u iTaM n a  He 
BK /nonaercu  n o  T e x  noip, n oK a  coeAH H H TenbH bift n p oB on  He 6 y n eT  
npaiBHAbHo npH coeAH H eH . J X n n  ocym ecTB neH H H  s t o h  ö a o k h p o b k h  
b c x e M y  BBenöH o n o n o a h h  t  en  b h o  e  p e A e  2P. T o k h  cpaöaTbiBaH H si 
Ip eA e I P  h 2P  Bb iöpaH b i th k h m  o6 p a 3 0 M , u t o  n pn  yc T a n o B K e  co e -  
AH H H TeAbH oro n poB O A a h  B03HHKH0BeHHH sn eK Tp H u ecK o ft n en n : 
/— 2— 3 — 4— 0  u epe3  conp oTH B neH H e R  c p a ß o T a e T  TOAbKO p e 
A e  2P. n p n  3 to m  3aM biK aioTCü  e r o  KOHTaKTbi b  n en n  K aTyuiK H  K  
M arH H T H oro  n ycK aTeAH  rn a flH o ro  A B n ra T en n  n p e c c a , p a 3 p eu iaH  e r o  
B K AioueH H e. C on p oT H B n eH H e R  CM OHTHpoBano b u iT aM n e n ap an - 
AeAbH O  n p oB O A y, coeA H H H io in eM y u iT eK K ep H y io  p o 3 eT K y  c  k oh - 
TaKTHOH BCTAßKOH.

E c a h  poaenia, HaxoAninaacH b niTeKKepHoft KopoÖKe npecca, 
3aMKHyTa HenocpeACTBeHHo Ha « 3 6 m a io »  öea ycTaHOBKH coeAH- 
HHTenbHoro npoßona, BKAionaeTCH peAe I P  h ero HopMaAbHo 3a-

P h c . 7. CxeM a AarnnKa c npneMHbiM ycTpoftcTB O M  a a h  MexaHnne- 
CK oro  k o b o h h o p o  npecca: 

a —  rp yn n a  B3BO.ua; 6 —  rp yn n a  naMHTH; e  —  rp yn n a  c ö p o c a ; e —  rp yn - 
n a  nepecn eTa  pynbeß ; d, e —  cm ct

H H ^yK TO pa 3ar0 T0B 0 K , H CHHTHH 3THX HMnyJIbCOB c  3anoM H H aio* 
m e ro  y c rp o w c T B a  no€Jie o n p e Ä e jieH i- io ro  HHC-Jia x o ä o b  n o ji3 yH a  
n p ecca .

n p n  n o n a u e  Ha naTHHK HanpHHceHiia B K A io n a io ich  p e n e  3P  h 
15P. Pene 3P  CTanoBHTCH Ha c a M o n n ra H iie  h  e r o  KO'HTaKTbi 3a- 
»KpbiBaioTCsi B n en n  peAe 6P. üpu nepBOM x o n e  TOAKaTeAH h h n yK - 
T o p a  cp a ö a T b iB a eT  cBH3aHHoe c  hhm p e A e  IP ,  u ro  npHBOAHT k 
BKAioueHHio p e A e  6P  rp yn n b i naMHTH. I lo c A e Ä H e e  CTa«OBHTCH Ha 

■caM onHTaHHe h cboh m h  KOHTaKTaMH 2 0 — 21  B K A iou aeT  p e n e  9P  
rp y n n b i c ö p o c a .  3aK p b iT H e KOHraKTOB 6— 10  p e n e  9P  n on roTO B - 
A s e T  3 a K op a u H B a io in y io  n e n o u n y  a a h  p e n e  3P  rp y n n b i B3B0Aa. 
TaKH M  o ö p a 3 0 M , n o c n e  BbiAaun n ep B o ii H a rp e T o ft  3aroTOBKH b 3a- 
noM H H aio ineM  y c rp o ftc T B e  x p a iiH T cn  o a » h  H M nynbc (p e n e  6 P ).

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



JV® 5, 1961 r. AßTOMOÖHJTbHajI npOMblUIJieHHOCTb 5

C H H rae  s r o r o  H M n yab ca  n o T c a e r  a e T a a n  n poM C X oanT  n o c a e  on - 
peaeaen u oro  n n c a a  x o ä o b  n o a 3 y H a  n p e c c a , co oT B eT C T B y iom ero  
a n c a y  p yqb eB  n iT aM n a . E lpn  x o a e  n oa 3 yH a  n p e c c a  c p a ö a T b iB a eT  
oBH3aHHoe c  hhm p e a e  2P, n o a s B a a  H M n ya b cu  Ha b x o ä  rp yn n b i 
n e p e c n e ra  p y n b e B  (p e a e  12P— 14P). 3 x a  n acTb  cxeM b i n p ea cT a B - 
a s ie r  COÖOft OÄHy H3 MO'ÄH4>HKaU,HH peaeftlHblX CTCTHblX yCTpOHCTB, 
noaTOM y o c o 6 b ix  n oacH eH n ft He x p e ß y e T c a .

npH  uiTaMTioBKe, HanpHMep, b Tpn pyqbH nepeKaionaTeab T I P  
HaxoaHTCH Ha KaeMMe 34. B  stom  ca y a a e  roocae Tpex  x o ä o b  noa- 
3yHa npecca  K O H T a«™  peae  2 P  n 1 4 P  oK33biBaioTCH 3aMKHyTbiMH 
OÄHOBpeMeHHo, h to  co 3 Ä a e r  3aKopannBaK)m yio uenoMKy 
35— 3 2— 3 4 — 0  a a a  p e a e  1 5 P . r io ca ea H ee  3aKpbißaeT cboh koh- 
TaKTbi 3 7 — 3 8  b nenn cnernnKa C 3 H  n oaHoßpeMeHHo KOHTaKTa- 
mh 10— 3 5  ccraaaeT 3aKopanHBaiom yio u enon ay a a a  p eae  3 P .  O r- 
KaioneHHe 3Toro p e a e  Bbi3biBaeT nocaeao flaTeabH oe OTKaioaeHne 
peae  6 P ,  9 P  h 1 4 P . r ip n  OTKpbiTnn KOHxaKTOB 3 2 — 34  peae  1 4 P  
npe*.H aa 3aKopaaHBaiom aa aenoaK a  a a a  p e a e  1 5 P  ncae3aeT, oa - 
hbko ona  a yß aH p yexca  KoHxaKTaMH 3 5 — 3 6  p ea e  1 5 P  h KOHTaK- 
tbmh 3 0 — 0  p eae  2 P .  TaKHM c6pa30M , npoaoa>KHTeabHOCTb noaa- 
M'H Hanpa>KeHHa Ha caeTHHK o n p ea ea a e rca  BpeMCHeM BKaioaeHHO- 
ro  co c toh h h h  p ea e  2 P ,  a xo  oöecneaH Baex aeTKoe cpaßaTbiaaHne 
caeTHHKa, oß a a a a io m ero  3HaaHTeabHo 6oab inen  HHepanoHiHocTbio, 
aeM B xoa am n e b  cxeM y p e a e . KoHTaKTbi 6 P  1— 3 7  npeayn ipen iaa- 
toT cpaßaTbm aHHe caeTanKa npn n oa a a e  HanpaaceHHa Ha cxeM y b 
.cayaae, ecan  p e a e  1 5 P  BKaioaHTca c 3ano3aaHneM. Iloao>KHTenb- 
'Hoii ocoöeHHocxbK) TaK oro  aaT an aa  HBaaexca noaHeftm ee OTcyT- 
.cxBHe KaKHx-aHißo ycxpoöcxB  HenocpeacTBeHHO b p a ö o a e ii 30He 
oßoipyaoBaH iH a.

npH H U H n  a e flc T B a a  a a xa H K a  c  npneM HbiM  ycxpon cTB O M  a a a  0 6 - 
peaH bix  n p eo coB  ocH O Ban n a  B03iHHKH0BeHHH Bn6 pan.nft b n p e c c e  b 
MOMeHT oß p yß K H  o ö a o a .  3 t h  B u ß p au n n  y n a B n «B a io r c H  ayBCTBa- 
TeabH U M  aaeMCHTOM a a T a n K a  c e fto M n a e c K o ro  T n n a  h n p e o ö p a -  
3 y io T c a  sa eK T p oH H o ft c x eM o ft  b  B b ixoa H o ft cn rH a a , B ocn p n u n M ae- 
Mbin saeK TpoH M nyabO H biM  caeTanKO M . Z la T a n K n  T a x o r o  x n n a  mo- 
r y T  öb iTb  n c n o a b 3 0 B a «b i Ha a ro G u x  n ipeccax , He H M erom nx JKecT- 
K o ro  y a a p a  n pn  x oa o cT O M  x o a e .

P e r H C T p H p y r o m n e  y c T p o n c T B  a . B  K aaecT B e  p e rn -  
CTpnpyio iH H X  y c x p o n c T B  H a n ö o a e e  m n p o K o  npHM OHaroxca sa eK T p o - 

KM nyabC H bie caeTanK H .
B b in y c n a e M b ie  b  H a c T o a m e e  BpeMH O TeaecTBeH H oü  n p oM b im a en - 

HOCTbio sa eK T p oH M n y a b cn b ie  caeTan K H  th t io b  C 3 H - 1 h  C B - 1 M  o o -  
a a a a io T  paaoM  cym ecT B ew H b ix  H eaocTaTK O B  (ß o a b m n e  t jjp o iiT a ab - 
Hbie n  ra ß a p n T H b ie  .p a sM ep u , O TcyTCTBne a n c T a H n n o iM io ro  c o p o c a  
.noKa3aHHH, 3 a x p y a H e H «o c T b  B cxpo ftK n  h t .  a . ) .  H H H T A B T o n p o -  
mom pa3pa6oTaiH O  T e x a n a e c K o e  3 a a a H n e  Ha p a a  sa eK x p o H M n ya b c - 
h h x  caeTanK O B , B K aroaa rom n x : 1 ) saeK T poH M nyab C H b in  c a e ia n x  
6e3 ancTaHUHOiHHOH n e p e a a a n  n oK a a a H n n ; 2 ) saeK T pon M n yabC H b ift 
c a e T a n x  c  ancTaH UH O H H on n e p e a a a e n  noK a3aH n ft; 3 ) aneK TponM - 
nyabCH bin  n p o rp a M M n p y ic m H ft  ca eT a n K ; 4 ) saeK TpoH M nyabC H bift 
an(})<J)epeHHHaabHbiH ca ex a n K .

B 1960 r. B CO'OTBeTCTBHH C 3THM 3aaaHHeM Ha P a 3a.HCKOM 3aBO- 
a e  caeTHO-aHaanTnaecKHx M am n n  p a 3p a 6oTaHa TexHHaecKaa ao- 
KyMeHTauna Ha Bce M oan^nKaanH  caexanKoo. B  H acxoam ee Bpe- 
mh H3roxoBaeHbi h n p oxoa aT  ncnbiTaHna nepßbie onbiTHbie o 6p a 3- 
Ubi xaKHX caeTanKOB, a b K0Hu,e 1961 r. ohh aonncHbi 6 biTb nocTaß- 
aeHbi na cepHHHoe npoH3BoacTBO. Oöiuhm h a a a  B cero p a a a  cnpo- 
eKxnpoBaHHbix caexanKOB aBaaioxca cn eayiom H e napaM expbi:

H hcjio  aecflTHMHbix p a a p a a o B .....................................................................  5
B u C O ia  UH(()p B m m ......................................................................................  6
CKOpOCTb CpaßaTblBaHHH B H M Il 'c e K ........................................................  5
P a ß o a e e  H a n p a *e H H e  n o d o a H H o r o  TOKa b s ...................................  48

S a e K T p n a e c K o e  c o e a n H e n n e  c  BH euiH eii c x eM o ft h x p e n a e H n e  
o c y m e c T B a a io T c a  npH n oM o m n  CTaH aapTH b ix  H iTen ceabH b ix  pa3x>- 
eMOB.

B ce  caexanK H  H3roTOBaaioTca bo  BCTpanBaeMOM HcnoaHeHHH.
B K a a e c T o e  p e rH C T p n p y io m e ro  n pnß o ipa , o rp a a c a io m e ro  x o a  

n p o u e c c a , m ok h o  T a «H <e »c n o n b 3 0 fia T b  aHHenHbin aBTO M aTnae- 
ckhh rpa(J)HK. B x a x o M  r p a ^ n x e  HM eiOTca a s e  n o a B H *H b ie  aeH Tb i, 
H3 K O Topb ix  o a H a  n e p e M e u ia e x c a  b (j)yHKUHH BpeM eHn h n oK aab i- 
BaeT  b Kan<abiH m om cht B e an a n H y  3 aaaH H a, K O T op oe  ä oä jk h o  
ßbixb BL-inojiHeiio, a BTO'paa n ep eM eu xaeT ca  b (jDyHkli.hu (J)3k th - 
a e c K o ro  B b inoaH eH na 3 a a a H n a  (a a n p H M e p , b (jjyiiKHHH K o a n a e - 
CTBa H 3roToß aeH H bix  a e T a a e f t ) .  H U H T A ß T o n p o M O M  p a 3 p a 6 o ia H a  
h »c n b ix a H a  KoiH capyK una yK a3 aH H o ro  r.pa(J)iHKa (p n c . 8 ) .  K a *a a a  
H3 a sH > K y m «xcH  a©HT rpa(}»H K a npnBoaHTCH saeK xp oM arH H iH b iM  
ycTpo ftcxB O M  c  xpan oB b iM  K o a eco M  T n n a  m a r o B o r o  H C K arean . 
B e c b  n yx b  500  mm  a eH x a  4>aK Tn a e c K o ro *  Bbinoa-HeHnn n p o x o a n T  
npn  ycaoB H H  n o a a a n  500  H M n yabcoB . TaKH M  oß p a3 0 M , e c a n  cmch- 
Hbift Bb inycK  c o c T a B a a e T  500  a e T a a e ft ,  x o  n pn  n oa ya eH H n  H M n yab 
c a  bo BpeMH B b inycK a K a * a o f t  a e x a a n  a eH x a  n p o x o a n T  3a  cm chv 
a o  KOHIia.

E c a n  B b inycK  a e T a a e ft ,  yan T b iB aeM b ix  a-HHeftHbiM rpacj)HKOM, 
n p eB b iu ia eT  500 u it., M o x e T  ßbiTb H3MeHeH M a cu iT a ö  rpatpH K a: 
1 mm  cO'OTBeTCTByeT 2 aeT a a H M , 1 mm  —  3 aeT aaH M  h t .  a . E c a n  
B b inycK  naaeaH H  MCHbrne 250 lu t., MOHteT ß b iTb  npnHHT M acm T a6 : 
1 mm  —  c o oT B ex cT B yeT  0,5 aeT aaH M .

E lpn  B b iöo p e  M aon iT aß a  a a a  3 a a a H «o ft  a e T a a n  H eo ß x o a n M o  
HMeTb b B n a y , n xo  b  y c a o B n a x  n p on 3 B oa cx B a  B b inycK  a e T a a e ft  n o  
OTaeabH biM  OMeHaM n an  oyTK aM  M eH aexcn  n n o a ro M y  H eoß xoan M O  
oßeCneUH Tb BO3M0JKHOCTb H3MÖHeHHH CKOpOCTH ÄBHJKeHHH aeH TH  
n aaH O B oro  3aaaHHH.

H 3M eH eH ne C K op ocxn  aBnnceHHH s to h  aeH Tb i o c y m e c T B a a e x c H  
ca e a y io m H M  o ß p a a oM . T c n e p a r o p  H M n yabcoB , n p ea cT a B a H io m n ü  
c o ß o ft  CHHxpoHHbift Ä B n ra T ea b  c  K yaauK O M , n o a a e T  500  H M n yabcoB  
3a CM eH y n p n  7-nacoBO M  p a ö o n e M  ÄH e. Ü H T e p B a a  M e m a y  H M nyab- 

420
caMn cocTaBaaeT =  0,84 mmh. E c a n  B ce 3xn  HM nyabcu no-

500
Ä aTb  Ha n p n B oa  aeH Tb i, t o  3a CM eHy aeHTa n p o fta e T  B ecb  n yT b  n 
b K a jK a o e  M m oB eH n e  B p eM ean  ß yaeT  n oK a3b iB aTb  T e n y m e e  3 a a a -
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m ie  n pn  n jia n e  n a  C M e »y , paBHOM 500  H 3A ean fi. B  c a y i a e ,  eca n  
CMGHHbifi n aaH  M eH biue 500 lu t .  h a e a u iT  b  n p e a e a a x  o t  250 a o  
500 , KOAHAecTBO HMnyabCOB, T ioA aB aeM h ix  Ha rp a f jm x , a o a h c h o  
ßbiTb yM eH bm eH O . H 3M 0H eH H e HHCAa HMnyAbCOB npOH3BOÄHTCH 
n ep e3  5 eAH'HHU, h t o  n ipaxTHHecxM  aocTaTom H O . n p n  s to m  ä a h  
paBH O M epH ocTH  ABHJK6HHH a c h t «  b Tc ieH 'H e  CMeHbi ntponycKH 
H M nyA bcoB  npoH3BOAHTCH paBHOM epHo. H a h  n p o n y c x a  nacTH  hm- 
n yA b co B  n ocA eA H H e n o c T y n a io T  o t  r e H e p a ro p a  Ha cn eT H oe  y c 
T p o ftcT B o . 3 t o  y c T p o ftc T B o  coAep>KH T A B e  p e a e f tm ie  ACKaAbi: ea n - 
■HHU H AeCHTKOB. TaK H M  oßpASO M , OHO »POH3BOÄHT nOACHeT HM- 
n yA b coB  o t  1 ä o  100. E c a h  n iponycTH Tb oaw h  « 3  B b ixoA H bix  hm- 
nyAbCOB, t o  3a CMCHy h x  ß y a e T  n p o n y m e n o  5, e c a n  2 H M nyab- 
c a ,  —  t o  10 h t .  a-, h to  c o o T B e rc T B y e T  3aAaH H io  495 , 490  h t .  a . 
K o A H H ecT B o  n p on ym eH H b ix  HMnyabCOB H3MQHneTCH c  no.woni.bio 
n ep ex A K m a T e a e ft .

B  p « A e  c a y n a e B  ä a h  aH aAH 3a p a ß oT b i o ß o p y a o B a H u n  H e o ß x o a n -  
mo HMCTb CBeACHHH o  p a cn p ea ea eH H H  n p o c T o e a  b o  BpeMeHH na 
■rapoTH>KeHHH yT O T b iB a eM oro  n e p n o a a . C  S T o ft  u e a b io  H H H T A b t o -  
npoM OM  p a a p a ö o r a «  n p a ß o p  c  A B a a u aT b io  neTbipbM H nepbHMH. 
3 t o t  n p n ß o p  OAHOBpeMeHHo yH H Tb iB aer p a ß o r y  24 eanHHU o f io p y -  
AOBaHHH. K o r A a  o ß o p y a o B a H H e  p a ß o T a e T , M a ra n T  cooT B eTC TB y io- 
m e r o  n e p a  a xa io H eH  h n e p o  nepTH T a h h h io  Ha f iy M a re , n epeaB H - 
ra io m e ftc n  c  nocTOHHHoft C K op o e rb io . n p H  n p o c T o a x  o ß o p y a o B a -  
hhh  M arH H T oT xa ion aeT C H  h  n e p o  OTXOAHT OT ßyMar.H.

B ch  p e ra c T p H p y io m a H  a n n a p a T y p a  coß H p aeT cn  Ha n yA b T e  a h c - 
n e m e p a .

C  h c  t  e  m a a B T O M a T H H e c K o f t  h  e  p  e  ä  a h h h 3 a- 
h h c h  n o K a 3 a H H f t  c n e T H U K O B  H a  n e  p  (ji o  k  a  p- 
t  y .  O ß m a n  CKeaieTHaa c x e M a  n e p e a a in  n ox a 3 a H a  n a  pn c . 9. H a
BBOAHbie KOHUbl SACKTpOHMnyjIbOHblX CHeTHHKOB C KOHTAKTHblMH
caerH b iM H  V3A3m h n o A a io T c a  pa3AHMHbie HM nyAbCH, n pn  s to m  
Bce OAH03HaHHbie KOiHUbl B cex  CMeTHHKOB COeÄHHCHbl n apaA A C A b- 
h o . H a  npoB O A  1 n o A a e T c a  o ä h h  H M n yabc, Ha npoB O A 2  —  A ßa  
H M n yab ca  h  t .  ä .  n p n  n e p e a a n e  noKa3aH H ft cn ern n K a  B K a ion aeT ca  
p e a e  c  H O M epoM , cooTB C TC TB yio im iM  H O M epy ca e ra H K a , h n y c x a e T -  
c a  re H e p a T o p  HMnyabCOB. B  Ka>KAbift H3 B b ixoA H bix  n p oB oa o B  
caeTH H Ka h a a a e e  n ep e3  KO H TaxTbi p e a e  b ah ihh io, H a y m y io  Ha Ma- 
uiBHOCHeTHyio CTanuH fo, n p o f ta y r  HM nyabCbi, n pnaeM  KoannecTB O  
HM nyabCOB, n p o x o a a m H X  b Ka>KAbift h3 npoBOAOB, cooT B eT C T sy io - 
m n ft o n p e a e a e H H O M y p a 3 p a A y , ß y a e T  p a B H o  UH(j>pe, n oxa3 b raae- 
M o fl cneTHHKOM b onpeA eaeH H O M  p a 3 p a a e .

H a  M auiHHOcneTHoft CTaauHH n p n e M iio e  y c T p o ftcT B o  noacH H Tbi- 
B aeT  h h c a o  H M w yabcoB  b k o jk a o m  p a 3 p a a e  o T A ea b n o . H o  O Koana- 
h hh  p a ß oT b i r e H e p a T o p a  HMnyabCOB n o a a e T c a  C H rnaa  na p a ß o T y  
C H H TbiBaiom ero  y c T p o ftc T B a , K O T op oe  n oca eA O B aT ea b H o  npoH 3Bo- 
A h t  o n p o c  B cex  ipa3paAOB h b c o o t b 6 t c tb h h  c  n oK a3a iiH eM  Kanc- 
A o r o  p a 3 p a A a  B K a ion acT  cooT B eTC TB y iom H ft M aruH T h t o t o b o t o  
nep '(j>opaTopa . ü o c a e  3anHCH o a h o t o  p a 3 p a a a  n e p ijio p a T o p  n o a a e T  
CH rH aa Ha CHHTbiBaHne c a e a y io m e r o  p a 3 p a a a  h t .  a  . n o  OKOHHa- 
h h h  CHHTbiBaHna B c ex  pa3pH AO B n o a a e T c a  KOMaiHaa Ha B K aione- 
n n e  c a e a y io m e r o  p e a e ,  n p o n c x o A iiT  n e p e a a n a  n oK a3aH H ft c a e a y io -  
m ero  cneTHHKa h t .  a -, n oK a  n e  ß y a y T  3anH caH bi noKa3aH H n B cex
CHeTHHKOB.

B  K an ecTB e re H e p a T o p a  H M n yab C O B  m o jk c t  ßbiTb H cn oab3 0B an  
u ia roB b ift H CKaTeab, s a e K T p o A B iira T e a b , npnßoip, coß p a iiH b ift no

T p H rrep H oft c x eM e , h ah  p e a e f tn o e  c n e T n o e  yc T p o ftcT B o . B  KanecTBe 
npH eM H oro  y c rp o ftc T B a  M o ry T  ßbiTb H cnoab30B aH bi. T a K * e  rnaro- 
Bb ie HCKaTeAH h a h  peaeÖ H b ie  cneTH bie cx eM U . n pH M eH eH H e Tpnr- 
rep H b ix  cxeM  H e n e a e c o o ß p a a n o , TaK  KaK  b u x o a  y  h h x  ä a h  bka io - 
hbhhh MarHHTOB nep ijio ipaTO pa a o a iK e H  ßbiTb p ea e ftn b ift .
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Phc. 9. C K ea eT H a a  cx eM a  aBTOM aTHHecKoft ancTaHUHOiHHoft n ep e- 
A a iH  h  3anHCH noKa3aH H ft cneTHHKOB Ha n ep c jioK ap T y :

/ —  r e H e p a T o p  H M n y jib co B ; 2 —  n p n e M H o e  y c T p o ft c T B o ;  3 — CBeTO Boe 
Tafi.-io; 4 —  p e n p o a y K T o p ;  5 —  c q H T b m a io m e e  ycTpoftcTBo; 6 —  n ep < }> o pa To p

Hn80-1.

O n b iT  H aaaA K H  yc T p o ftcT B a  c  m aroß b iM  HCKaTeanM H n oK a 3 a a  
H enaae iK H O cTb  h x  p a ß o r a .  K p o M e  t o t o , m a ro B b ie  HCKaTeaH no- 
T p e ß a m o T  ß oa b u iH e  t o k h , h t o  c o a a a e T  r p y a H o c r «  n pn  KOM M yTa- 
u,h h . B  CB5I3H c  3t h m  u e a e c o o ß p a 3 H e e  H cn oab3 0B aTb  peae ftH b ie  
cneTH bie y c rp o ftc T B a .

B  c a y n a a x ,  K o ra a  C K opocTb  3an ncH  noKa3aH H ft c n oM o m b io  
n ep c jio p a T o p a  He o ß ec n en n B a eT  H eoß xoA H M y io  C K opocTb  n e p e a a ’-m 
in oK a 3 a »H ft yn a cT K a  h a h  u e x a , b m c c t o  n ep c jio p a T o p a  3 a n n cb  Ha 
K a p T o n K y  M o * e T  npoH3BOÄHTbCH c  n oM o m b io  p en p o A yK T O p a . 
B  3t o m  c a y n a e  o p a 3 y  BKaionaioTCH  B ce pa3pH Abi h  3a o a h h  o ß o -  
p o T  p e n p o a y K T o p a  npoH 3BO AH Tca 3an ncb .

C n cT eM a  M oaceT p a ß oT a T b  c  n oram eH H eM  noKa3aH H ft cneTHHKOB 
n o c a e  3 an ncH  h a h  c  c o x p a e e H n e M  h x . n p n  H eoßxoaHM OCTH CHCTe- 
Ma a a e T  T a K * e  B 0 3M 0*H O CTb b  a io ß o e  BpeMH n e p e a a B a T b  n oK a- 
3aHHH a io ß o r o  H3 CHexHHKOB Ha CBeTOBoe T a ß a o . / Ia h  s t o t o  h c - 
noab3y ioTC H  oßbm H bift Teae(j>OHHbiH H O M ep aH aß H paTeab  h  n aH eab  
A T C .  Bccm cneTHHKaM  npHCBaHBaioTCH cooT B eT C T B y iom H e H OM epa 
n o  T p e x s H a iH o ft  h a h  n eTb ipex3H an H oft CHCTeMe. E lp »  H a ß o p e  h o - 
M epa cneTHHKa n p on cx oA H T  B K aioneH H e e r o  p e a e , n ycK  re H ep a T o - 
pa h n e p e a a n a  noKa3aH H ft Ha CBeTOBoe T a ß a o .

H H K O J I A H  P O M A H O B H H  B P H J I H H r

1 8 7  6 - 1 9 6 1  z .

15 M ap T a  CK O H iaacs i BHAHefluiHÜ co b c tc k h m  yneH biH  b oß a a cT H  TenaoTexH H K H  h A ß n ra -  
T eaecT p oeH H H , H aeH -K op p ecn oH a eH T  AH  CCCP, 3 a c a y * e H H b ift  a e n T e a b  n ayK H  h t c x h h k h  
PC4>CP, n p oc jieccop  a -p  TexH . H a y x  H n K o a a ft  P oM aH O B H i B p h a h h t .

Bern c b o io  a o a r y io  a<H3Hb HnKoaaft P oM aH O B H i o T a a a  H a yn e  h TexH H K e, a T a x w e  b o c -
IlHTaHHH) M O A O A b lX  H ay iH b lX  KaapO B.

B 1918 r . H H K oa a ft  PoM aH O B im  o p raH H 3 0 B aa  nepßb ift b C o io 3 e  H ayH H o-H C caeaoB aT e .ib - 
CKHH HHCTHTyT nO MOTOpaM, aBTOMOßHAHM H TpaK TO paM  —  HAM H. Ä o a r o e  BpeMH o h  b b - 
a n a cH  a n p exT op O M  h H a y iH b iM  p yxoB O A H T eaeM  s t o t o  HHCTHTyTa h He TepH A  cb h 3 h  c  hhm 
a o  n o c a e a H H x  a e T . e

C 1932 r. H. P. B p iia u H r ßeccM eHHO p yxoB O A H a  x a $ e a p o f t  aB TO T paxTopH b ix  A B H raT e- 
a e ft  B H yTpeH H ero  c r o p a H H «  b M o c k o b c k o m  aBTO M oßH AbH o-aopojKH O M  HHCTHTyTe, c 1945 r. 
BB anacsi n p o ip e c c o p o M  B p oH eT a iiK O ßoft a xaaeM H H , a c 1953 r. — pyxoB O A H T eaeM  n opu iH eß b ix  
A B H raT ea e ft  J la ß o p a T o p H H  A B H raT ea e ft  AH  CCCP.

H a p a a y  c  H a y iH o ft  h n e a a ro rn M e c K o fi aeaTeabH O C Tb io  H H x o a a ft  PoM aH O BH q n pnu H M aa 
c a M o e  axT H B H oe yn a cT H e  b  co3AaHHH oT e ie cT B eH H b ix  xoH C Tpyxu H ft A B H raT eae ft.

C M epTb  H. P. B p iiA H n ra  HBasieTcn TH ^xeaoft y T p a T o ft  a a b  c o b c t c x h x  a w A e ß . y r n e a  H3 
>kh3hh B b iAa iorn n ftca  yneH bift h q e a o B e x .
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K MTOraM AHCKyCCHH O pa3BHTHH nOABeCKH aBTOMOÖMJl«

' /“ 'T A T b fl P .  B .  P o T e H Ö e p ra  «n .p o ö j ie M b i ipa3BHTHH noÄBecKH 
aBTOM OÖHJieft», onyß jiH K O B aH H aa b n op n A ice  o öcy jK A eH H H  b 

iK y p n a jie  «Ä B T O M o S u jib H a a  n p o  m u  m  a  eHHo CTb »  N s  5 , 1960 r . ,  B b i3 - 

ea jia  M HoroHHCjieHHbie o tk a h k h .  B o A b in o fl H H Tepec k  B on p ocaM  
nOÄBeCKH OÖTjffCHffeTCH TCM, HTO e e  p33BHTHe CBH33H0 H e  TOAbKO
C. nOBblUieHHCM K0M(j30pTa6ejlb 'H0CTH H 6e30naCHQCTH ABHXKeHHff, 
HO Ta-KHXe H C yBeAHHeHHOM npOH3BOÄHTeAbHOCTH aBTOMOÖHAbHO- 
r o  T p a H cn o p T a , yM eH biueH H eM  B eca  a B T O M o to ie f l  «  yb fyraaeH H eM  
h x  o p o x a  cjiy>Kßb i.

B H a cT o a m eM  n o M e p e  nyÖ AH KyeTC ff 3 aK A ioan TeA b H aff CTaTba 
P . B . P o T O H Ö ep ra , r a e  H 3J ia raeT ca  p a A  Aon oAH H T eA bH bix  c o o ö p a -  
>K0HHH HO B o n p o c a M , nOÄBeprnlHM CH OÖCyjKÄeHHK).

B  u en oM  ÄHCKyccHH o K a 3 a jia c b  n o A ea n o fi. B  e e  x o a e  6 m a h  BHe- 
ceHbi «H T e p e c H b ie  npea;io>KeH H H  h  onyßjiH KO BaH hi HOBbie u e iiH b ie  
M aTepnaH bi. B M e c r e  c  TeM  p f fA  BorapocoB , n ocT aB neH H Lix  b  c ra T b e  
P . B . P o T e H Ö e p ra , n paxTH aecK H  o c T a jic a  H e  oßcyxK AeH H biM  h  no 
h h m  He 6biJio BbicKa3aiHO onpe fleneH iH b ix  t o h c k  3peHHff.

O ä h h m  h3 BajKH eftu iH X HBJiaeTCH B o n p o c  o  u e jiecoo6pa3H O C TH  
npH'MeHeHHH nesaBHCHM Ofi noÄBecK H  a a s  pa3AH H H bix in n o B  aBTO- 
MOÖHnefl. H e3aB H CH M aa n oA B ecK a  nepeAH H X  KOJiec b  H a c ro a m e e  
speM H , K aK  npaiBHJio, n p H M e iia eT c a  i m  jierK O B U X  aBTOMOÖHAefi. 
O ÄH aKO  e e  n p en M ym ecT B a  o c T a io T c a  b CHJie x  ä a a  A p y r n x  th h o b  
aBTOMOÖHJieft, H an p n M ep , OHa Bce a a rn e  H aa itH aeT  n oaB A H T b cs  Ha 
aB TO Ö ycax. n p n  He33BHCHMOH n oA ß e c K e  m o k b o  n oA yaH T b  A y a m y io  
ynpaBnaeM O C Tb, yB e A H a e im e  x o a o b  n oÄB ecK H  h CH H *6H H e e e  
»eCTKOCTH.

C A e A y e T  ya H T b iB a rb , b t o  n p n  S K cn ayaT au H H  b  h a o x h x  A o p o * -  
HUX yCJIOBHHX iH3AHHHe He3BBHCHMOfl nOABCCKH B HeKOTOpHX CAy- 
a a a x  3 a T p y A n a e T  coxp aH eH H e.C T aÖ H A b H ocrH  y c T a n o B K n  KO Aeo h, 
CAeAO BaTeAbH o, B eA eT  k  noBbiu ieH H O M y H 3H ocy u ihh . 3 t o t  h c a o -  
CT3 TO K  A O A Ä 0 H  npeO ÄO AeBaTbC ff He TO AbK O  nyTGM  C03AaHHH H a- 
ÄO K H U X , H3HOCOyCTOHHHBbIX UlapHHpOB nOABÖCKH, HO H npaBHAb- 
HbiM B b ißopoM  cx eM b i h  K'OHCTpyKUHH n an p a B A a  ro m e ro  y c T p o fi-  
CTBa.

B  H a c r o a m e e  B p eM a y a c e  n p oB O A aT ca  SK cn epH M en TaA bH bie  pa- 
6 o tb i n o  npH M eneH H io  He3aBHCHM ofl noÄBecK H  nepeAH H X k o a b c  
a a h  a iB ToßycoB  h rp y3 0 B b ix  aBTOMOÖHAefi (n a  JlbBOBCKOM aBTo- 
ÖycHOM 3aBO Ae, n a  M o c k o b c k o m  3B T03aBO Ae hm chh  J lH x aa eB a  n 
b H A M H ) .  3 t h  p a ß o ib i  h c o C x o a h m o  BceMepiHO <}>opcHpoBaTb, Tan 
K ax  TOAbKO B p e 3 y A b T a T e  HcnbiTa,HHfl onb iTH bix  o6pa3m oB  m oxkho 
Ö yA eT  BHBCHHTb 3cf>c})eKTHBHOCTb H 9KOHOMHHOCKyK5 U eAeCO 06pa3- 
HOCTb ApHMeHeHHH HeSaBHCHMOH nOABBCKH AAH aBTOMOÖHAefl pa3- 
AHHHblX KAaCCOB.

O cH O B H oe n pen M iym ecTB o  HHeBMaTHnecKOH n o p B e c K «  3aKAK>- 
a a eT ca  b AerKOCTH e e  aBTO M aTH H ecK oro  p e ry A H p o B a h h h . P e ry A H - 
p y e M a a  n o A B e c x a  o n o co ß H a  o ß ec n en n T b  K an ecT B e, K o r o p u e  He ä o -  
C TH ra ioT ca  c  oß b ian oH  n oA B ecK o ft, h , CAeAO BaTeAbH o, b s to m  H a- 

npaBAeWHH MOJKHO OJKHAaTb pa3BHTHa aBTO'MOÖHAbHOH TeXHHKH.
ri'HeBMaTHHecKOH n o A s e c K e , KaK  n b c h k o m v  A p y r o M y  a rp e ra T y  

aBTOMOÖHAH, npeACTOHT npOHTH ÄAH TeAbH blfl n yT b  COBepUIeHCTBO- 
BaHHH C'XeMbl H KOHCTipyKAHH. 3 t 0 , 0AH 3K 0 , He oaH aH aeT , HTO y * e  
b  e y m e c T B y io m e M  BHAe OHa n e  M O * e T  H cn oA b 3 0 B arb ca . H an p oT H B , 
aeoßxoA H M O , h t o Cu  y * e  b  C A H A taäu iee  BpeM a T a n a a  n oA B eoK a  
npH M eH BAacb n a  oTeaecTB eM H bix  a B T o ö y c a x  o p eA H eft h  o oA b in o fi 
BM6CTHMOCTH. flp y T O H  3(jxj)eKTHBH0H OÖAaCTblO HpHM eHeHHa p e r y -  
AHpyeMOH HHeBMaTHHecKOH noABeoKH  H B A aw T ca  a B T o n oe3 A a  (c e -  
neuibHbie T a r a  an  n  n o A y n p H u e n b i) , TA e A oc T H ja e iiH e  yAOBAeTiBopn- 
TeAbHOH nAaBHOCTH XOAa n p n  oßbIHHOH nOÄBeCKe OCOßeHHO 
TpyAHO.

OÖnacTb nphm eH eH na p eryA H ip yeM b ix  n o A s e c o K  ß y A e r  pacrnn- 
p an >ca  n o  M ep e  o T p a ß o T K H  c x c m h  h k o h c tp v k u h h  o rA eA b H b ix  y3 - 
a ob , n ö B b iu ie H H a  h x  A O A ro B e H H O c x n  h on H JK eH H a  c to h m o c th .

B epoaTH O , b HeAaneKO M  ß y A y m e M  n o a B a T c a  KOHCTpyKixnH, tä b  
6y A e r  aB T O M am aecK H  p e r y A H p o ß a T b c a  « e  TOAbKO wecTKOCTb 
y ir p y r o r o  S A e M e m a , h o  h conp oTH B A eH H e aM opTH 3aTopoB .

OcHOBHOÖ H nOHTH eÄHHCTBOHH0 fl nOÄBeCKOfl H a  rp y30B b lX  aB- 
t o m o ö h a h x  o c r a e T c a  n o a a  n oA B ecK a  Ha a h c t o b h x  p e c c o p a x .  3 t o t  
xnn noÄBecKH  O T A H a a e rca  npesKAe- B c e ro  e B o e fl n ip oc T o to fi h  h h 3-

koh cTO H M ocTbio H 3roT0BAeH H a. O A H a K o  «H 3 K a a  nepBO H aaaAbH aa 
CTOHMOCTb H3rOTOBAeHHa COaeTaeTCa C ßOAbUIHMH paeXO AaM H  B 
3KCnAyaT3UHH H3-3a nOAOMOK AHCTOB p e o c o p ,  H3HOCOB BTyAOK H 

naAbueB h t . ä -
JXo  chx n op  Ha rp y 3 0 B U x  aBTOM OÖHAax c  n oA B e cK o fl Ha a h c to - 

ßbix  peccopax  we 6b iAa  AocTH TH yT a  yA O B AeTB opH TeA bH aa  nAaB- 
HOCTb XOAa n p n  ABH/KeHH'H B pa3H O 06pa3H bIX  AOpO>KHbIX yCAO- 
BHHX. 3 t 0 BbI3bIBaeT CHHHCeHHC C p eA H efl TeXHHaeCKOfl CKOpOCTH H. 
CAeAO BaTeAbH o, SKOHOMHaeCKOfl 3({)(J)eKTHBH0CTH p a 6 0 TbI aBTO- 
T p a H cn o p T a , y x y A iu a e T  ycAO BH a T p y n a  b o a h tca h  h coxpaHHOCTb 
nepeB 03H M bix rp y3 0 B , CHH>KaeT cp oK  C A y jK Ö u  B c e ro  aBTOMOÖHAa, 
a T3K>Ke H ÄO pO ÄH O rO  nOKpblTHH.

H a  phc. 1 h 2 npeacTaBAeHbi HeKOTopbie p e 3yAbTaTbi npo- 
BeAöHHbix H A M H  ncnbiTauHfl nAaBHOCTH XOAa onbiTHbix o 6p a 3- 
ixob h o b n x  oTeaecTBeHHbix rp y 30Bbix aBTOMOÖHAefl b  cpaBHeHHH

CO CTapblMH. P e3 yA b T a T b I 3THX 
HCnblTaHHH n03B0AHK)T CAeAaTb 
c A e A y io m H e  BbraoAbi: 

nAaBHOCTb XOAa HOBblX aBTO- 
MOÖHAefl 3HaHHTeAbHO A ya u ie , 
aeM  c r a p b ix .  TaKH M  o öp a 3 0 M , 
O TeaecTBeH H aa aBTOMOÖHAbnaa 
npOMblUIAeHHOCTb CO CMCHOfl MO- 
A eA e ft  A e A a e T  b stom  oTH om eH H H  
c ep b e3 H u fl m a r  BnepeA-

r.Kopocmb

Phc. 1. BepTHKaAbHbie 
ycKopeHna Ha nacoa- 
JKHpCKOM CiXAeHbH B 
KaÖHHe h na nAaT(})op- 
M e Ky30Ba aflTOMOÖH-
A e fl 3HJI-130JI ( a )  h 
3HJ1-164 (6 ) npn a b h - 
axeHHH no 6yA b i»H 0 M y 
mocce xopomero xaae- 

c tb 3 :

/ — b Ky30Be 6e3 n arp y3 - 
k h ; 2 —  b KysoB e c  H a -  
rpy3KOfl 4 t ;  3 —  b KaöH- 

i i e  c  H arpyakoß  4 r ,  •

Phc. 2. B epTH K aA bH bie  
ycK opeH H H  H a n accaxK up- 
CKOM CHAeHbH B KaÖHHe H 
Ha n A a T ^ w p M e  K y30B a  aB- 
TOMOÖHAeß 3HJI-131 ( a)  
h 3HJI-157 (6 ) npH abh-
XKCHHH n o  6 yAbI>KH0My
m o c c e  c o  iu e ß e im o fl ( h o a - 
H a ff i ia r p y 3K a ) :
1 —  b Ky30Be; 2 —  b Ka6HHe.

B M e c T e  c  TeM  BepTH K aAbH bie ycK opeH H H  KaK b KaÖHHe, TaK  h b 
K y30B e HOBbix aBTOM oÖHAefl, K O T o p u e , oaeBHAHO, ß y A y r  Bb iny- 
CKaTbCff b TeaeH H e p ffA a  A eT , Bce e m e  ape3M epH O  bm cok h  h He 
yAOBAeTBOpfflOT TpeÖOBaHHffM x o p o m e f l  KOM(J)OpTa6eAbHOCTH H 
cc > x p a ii ii o  c th  ri e  p e i) 03 h m bi x  rp y30B .

rio -iipe>K H e.M y aKTyaAbiiofi o c ra e T c a  3aÄ a aa  nÖBwm eHHff e p o x a  
c A y * 6bi A erK O B u x  p e c c o p . ' ;.
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8 AßTOMOÖHJlbHaa IipOMbllllJieHHOCTb JV® 5, 1961 r.

CepbeaHbie peaepBbi noBbiweiiHH ÄOJiroBeqeocTH p eccop  3aKAK>- 
naioTCH b  y.nyqiiicHH'H TexHOAOFHH h x  H3roTOBAeHHH h  b  n epoyio  
ow epesb  K a q ecT B a  peccopH oro  o p o K a r a .

Ü ÄH aK O  OCHOBHbIM npeiTBTCTBHGM K ÄO'CTHJKeHHK) yAOBAeTBOpH- 
T ea b H o ft ÄoaroB eqH O CTH  »B .iH eTCH  o n p n u a T e jib H o e  BAHHHHe m « k - 
AHCTOBOTO TpeHHH H K0pp03H H , CHH5KaKHII.ee 3<})<}>eKTHBH0CTb OÖblH- 
h h x  M eroÄO B  ynpoHHGHHH. JX o  c n x / n o p  B ce nonbiTKH npeoÄO JieTb 
3T0T HeÄOCTaTOK, HeCMOT,pH Ha MHOroaeTHKHO p aÖ O Ty , OCTaJIHCb 
{5e3pe3yjibTaTHbr.M'H h noaTO M y c j i e j y e T  HCKarb h o b m x  n yT e ft. B 03- 
m o * ,h o , 3 th  nyTH  ö y A y T  «a ftA e H b i e  noHB.neHHeM h o b m x  M a ie p n a -  
a o b ,  H cno.nb3yeM bix a a h  M exAH C TO B bix  npoK jiaA O K , noKpbiTH ii 

H T . A.
B  u e jio M  n poÖ A eM a C03A3HHB K anecTB eH H oft, npom H oft h  A oc T a - 

to h h o  AemeBOH noABecKH a a h  rpy30Bbix aBTOMoönAeft MacooBoro 
B b in ycK a , HMeroma« Ba>KHoe H apoAH O xo3H H CiiBeH H oe 3HaneHHe, 
o c T a e T c a  n oK a  «e p e n ie H H o ft .

A B ToaaB O A aM  h HAMIT c j ie A y e T  cM e jie e  3 K cn ep n M e iiT n p oB aT b  
b 3 to m  H anpaB AeH H H , H cnb iTbm aa pa3AH H H bie r a n u  y n p y r a x  s a c -  
M6HT0B K3K  nHeBMaTHMeCKHX H rHAponHeBMaTH'HeCKHX, TaK  H 
CTaAbTIblX (npy>KH:HbI, TOpCHÖHbl H T. A -), a TaKJKe KOMÖHHailHH 
AHCTOBbix p e c c o p  c  ApyrH M H  yn p yrH M H  SAeM eHTaM H, oÖAernaiomH- 
MH yCAOBHH HX paÖOTbl.

OncyTCTBHe eAHHoii MeTOAHKH HcnbiTaHHH noABecKH, no3BO- 
AHromeö AOCTaTOHHO noAHO h  BcecTopoHHe opeHHTb ee KanecTBa, 
»BJiaeTCH ÖOAbLUHM iHeAOCTaTKOM. HeoßXOAHMbIM yCAOBHBM npn- 
MeHeHHH TaKOH MeTOAHKH HBAHeTCH HaAHH'He HCnblTaTeAbHOTO no- 
jin ron a  c  Aopora'MH xapaKTepm oro m h k ponpoijHiAH, rA e pa3AHH- 
Hbie aBTOMOÖHJTH MOTAH 6 bl HCnblTblBaTbCH B HÄSHTHHHblX yCAOBH- 
HX, a epOKH HCnbIT3HHH MOTAH 6 bl ÖblTb 3HaH'HTeAbHO COKpaUlCHbl. 
B on p oc  o HeoöxoAHMOCTH noAHiroHa 6 h a  BbiABHHyT « n e  b  ä o b o - 
eHHoe speMH. HocTaHOBAeHHe pyKOBOÄHmnx opraHOB o  CTpon- 
TeAbcTBe n oA H ro «a  npHHHTo b  1958 r., oAHaKo, a o  c h x  nop npax- 
THHeCKH CAeAaHO OHCHb M3A0 H HA3H CTpOHTeAbCTBa BblnOAHHeTCH 
Hpe3BHHaÖHo MeAAeHHo. 3 t o  OB'HAeTeAbCTByeT 0 6  HMeromeftca 
cepbe3Hofl HeAooueHKe AaHHoro Bonpoca. C A eA yeT  rapsmo yKa- 
33Tb, HTO OTCyTCTBHe nOAHTOHa .BeAeT K 33TH>KKe HCnbIT3HHH HO

BHX o6pa3H O B  H BHeApeH'HH HOB OH TCX'HHKH, a B H 6K0T0pH X CAy- 
HaHX H nOHBAeHHK) ;Ha npOH3BOÄCTiBe HeAOpaÖOTaHHHX KOHCTpyK- 
HHH.

n p H  p a a p a ö o T K e  eAH H oft MeTOAHKH HcnbiTaHHH noABecK H  H eo6- 
XOAHMO HCn0Ab30BaTb HOBeHUIHe ÄOCTHJKeH'HH H ayK H  H TeXMHKH H 
co 3 A a T b  B noAH e co flp eM eH H yio  h  yA oÖ H yro  a n n a p a T y p y .  K  s t o h  
p a 6 o T e  u e A e c o o ß p a a H o  npH BAeKaTb u ih p o k h h  H p y r  3aH H Tep ecoßaH - 
HblX OpraHH3aU,HH.

Teop H H  aBTOMOÖHAbHOH HOABeOKH Ö H Aa 3HaHHTeAbHO npOABH- 
H yT a  3a n ocA eÄ H M e t o ä h , o ä h 3k o , a o  c h x  n op  OHa B ce >Ke He noA- 
H ocTb io  yA O B A eTB opn eT  TpeöoßaH H H M  npaKTHKH. T A y 6 o K H e  npn- 
HHiHH 3TO ro 3aKAK)HaK)TCH B TOM, HTO p aapaÖ O TK a  TeOipHH BCTpe- 
n aeT  npwHUHnHaAbHbie TpyA H ocT H .

1. n p H  ÄBHJKeHHH a'BTOMOÖHAH nO HCpOBHOH Ä O p o re  B03Aeft- 
c t b h h  Ha n o A ß e c K y  h o c h t  He3aKOHOMepHbift CAynaflH biH  x a p a n re p .  
r ioS T O M y  KOAeÖaHHH aBTOMOÖHAH nO CBOHM CB0HCTB3M cym ecT B eH  
IHO OTAHHaKDTCH OT KOAe6aH'HH, 0'6bI>IH0 H 3ynaeM b ix  B MaUIHHO* 
cTpoeH H H . Teop H H  C A y n a flH u x  n p o u ec co B  npHM eHHreAbHO k  pacn e- 
T y  n oA B ecoK  n o A yn a e T  pa3BHTHe AHUib 3a  n o cA eA H ee  BpeMH.

2. K o A e 6 a T e A b H a n  CHCTeMa 3 b t o m o 6 h a h  HeAHHeÖHa. Ä M opTH 3a- 
T op b i H M eioT pa3AH H H oe conp oTH B A eH H e Ha o t 6 o h  h  n a  O K aTH e 
h  n peA eA bH b ie  K A a n a n H . n p n  ABH aceH H « n o  n A o x o fl  A o p o r e ,  t . e. 
b  C A yn a e , n peAC TaB AH iom eM  'H anöoAbujH H  H H Tepec, BecbM a nacTbi 
OTpblBbl HIHH OT HOBepXHOCTH ÄOpOTH, UIHHH paÖOTaiOT pa3AHHHO 
n a  6 y r p a x  h  BnaA H H ax h  t . a .

TIpeH eÖ pe jK eH H e yKa3aHHbIM H (OCOl6eHHOCTHMH M O * e T  H3Me- 
HHTb H e TOAbKO KOAHHeCTBCHHbie pe3 yA b T aT b I, HO H KaqeCTBeHHyiO  
KapTH H y. OAHa-Ko yn ecT b  h x  b  aH aAH TH H ecxoM  HccAeAOBaHHH noKa 
e m e  BpHA AH B03MO>KHO. 3 (})(j)eKTHBH H M  OpeACTBOM pa3iBHTHH T eo - 
pH'H h  p a cn eT a  noABecKH  ä o a >k h o  HBHTbCH npHMOHeH'He SAeKTpH ne- 
CKHX M O AeAeft H SAeKTipOHHblX CHOTHblX MaHIH-H. MOJKHO paCCHH- 
TU B aTb , HTO T3KHM n yT eM  yAaCTCH ÄOCTHTH'yTb peayAb TaTO B , UeH- 
HblX ÄAH npaKTHKH.

B  COOTBeTCTBH'H C nOHCeAaHHHMH, BbICKa3aHHbIM'H B AHCKyCCHH, 
peAaKU H H  h  b  AaAbH eH u ieM  6 y A e T  o c ß e m a T b  H a C T paH nu ax  * y p -  
H aA a B o n p o c a  P 3 3 b h t h h  noABecKH  3 b t o m 'o 6 h a h .

Eme o npoßjieiviax noABecKH aBTOMOÖHjiefi1

fl-p  TexH . H a yK  P. B. PO TEH BEPT

P |  P H  O B M E H E  MHeHHHMH b  cbh 3h  c  onyÖAHKOBaHHeM  b 
H typ H a A e  «AßTO M O Ö H AbH aH  npOMbHHAeHiHOCTb» JSTs 5 33

1960 r. CTaTbH « I lp o ß A e M b i pa3B H T«H  noABecK H  aBTOM OÖHAen» 6b i- 
AH BbICKa3aHb! AeH H bie COOÖpaHCeHHH H BblABHHyTH HOBbie nOAO- 
5K0HHH.

OcTanoiBHMCH CH anaAa n a  H eKO Topb ix Bb iCKa3H BaH «H X, c b h 33 h - 
h h x  c  T e o p n e fi noABecK H .

K a K  n paB H A bH o O TM enaA ocb , ueA b ift p h ä  B o n p oc oB  T p e ö y e T  
A a A b H e flu ie ft  p a 3 p a 6 o T K H . M ookho c o rA a cH T b c n  c  H . H . H u eH K o , 
h t o  n p o u e c c  n e p e e 3 A a  aBTOM OÖHAbnoro KO Aeca q ep e3  K o p o T K y io  
HepoBHOCTb T p e 6 y e T  6 o A e e  A e T a A b H o ro  H3yneHHH.

P a a p a ö o T K a  'H 3M epHTeAeft nAaB H ocTH  x o A a  6bu ia  H an aT a  o k o a o  
40  A e T  H a3aA , o ä h 3k o  cocTO H H ne s t o t o  B o n p o c a  H eyAO B AeTB opn - 
TeAbHOe. O'CHOBlHOft HeÄOCTaTOK MHOrOHHCAeHHblX paÖOT 3aKAIO- 
n ae rcH  b  t o m , h t o  KaHCAan H3 h h x  o x a a T H B a e T  TOAbKO n acT b  He- 
o 6 x o a h m h x  SKonepHM eHTOB, a pa3AHHHan h x  MeTOAHKa npenH T- 
CTByeT conocTaB A C H H io  H aK anAH B aeM bix  AaH H bix. H . H .  B p oH - 
UlTeHH CHHTaeT, HTO HeOÖXOÄHMO C03Ä3Tb CneAH aAbH yiO  «aBTOM O- 
ÖHAbHyiO (])H3HOAOrHIO>>. M o * e T  ÖblTb BOnpOCbl 4>H3'HOAOTHH H Me- 
AHUh h u , C B H 3 a «H H e  c  o m ym eH H H M « BOAHTeAH h  nacca>K H poB , co - 
CTaBHT c o  B peM eH eM  caM ocTOHTeAbiHHH p a 3 A e A , h o  y>Ke T en ep b  
eCTb OCHOB3HHH yTBSp>KAaTb, HTO Bbipa>KeHHe OUiym eHHH IieyA O Ö - 
CTBa, y c r a A o c r a  n p n  e3 A e  h  t . n. n ep e3  4>H3HHecKHe b c a h h a h h  —  
HaCTOTbl, K03())4)H i;HeHTH 33TyXaH H H , 3M nAH TyAbI h A p . —  H e HB- 
AHeTCH BCeCTOpOHHHM, B HaCTHOCTH, BCAeACTBHe pa306m eH H bIX  
yCHAHH HHJKeHepOB HAH (})H3HOAOrOB.

O a HHM H3 H3MepHT0AeH nA3BHOCTH x o A a ,  n p e A A O *e H H b ix  B x o -  
A e  n acT O H u tero  o öcy jK A eH H H , h b a h c t c h

—  t )  r 2 ^ ’ (1 )

1 3 T O  3aK.'lfOMHTC.'lbK^H CTaTbH AHCKyCCHH nO npo6.3CM a N! noABecKH  
aBTOMOÖHAH, npOBOAHBHie0CH B » y p H a A e  «ABTOM OÖHJIbHaH npOM UUIJieH - 
H OCTb» Ks 5— 9 3a 1960 r.

rA e  z  —  aM n AH T yA a  BepTH KaAbH bix KOAe6a,HHft K yao B a : 
h  —  BbICOTa HepOBHOCTHJ 

T  —  n e p n o A  H aÖ A iO AaeM bix  K O Ae6aH H fi;
Ö  —  AOrapH(j)MHHeCKHH ACKpeMCHT 3aTyX3HHH;
<J/ —  n oK a 3 a T eA b  CTeneHH t|>=0,5.

U ,eAecoo'6pa3H 'OCTb T a x o r o  k o  m 6 h  h np o b  an  h o  r o  H3M epnTeAH
npeACTaBAHeTCH HaM cn op n o H .

KoAeÖaiHHH aBTOMOÖHAH HBAHIOTCH CAO>KHbIMH, COCTOHUbHMH H3 
HH3KOHaCTOTHbIX H BbICOKOHaCTOTHblX COCTaBAHKHHHX. Pa3AHHHhIC 
COHeTaHHH ÄAHHbl HepOBHOCTeft H CKOpOCTeß ABHHteHHH .npHiBOAHT 
K pa3AH'H'HbTM COOTHOiUieHHHM M e>KAy COCTaBAHIOHIHMH KOAe6aHHH. 
B  K an ecTB e n pH M epa Ha pn c . 1 npeACTaB AeH bi a b c  n eTK o  Bb ipa- 
m eH H bie K pnBb ie, cooTBeTCTByiom ,H e coBnaAC H H io  BpeMeHH n p oe 3 A 3  
HepOBHOCTH C OAHHM H3 nepHOÄOB COÖCTBeHHblX KOAeÖaHHH —  
HH3KOHaCTOTHbIX (pHC. 1, ä )  HAH BbICOKOHaCTOTHblX (pHC. 1, 6 ) .  
CooTBeTCTBeHHO b s t h x  CA yH anx  b 4 )o p M y A y  (1 )  C A eA y eT  n o A c ra B -  
AHTb 3H3HeHHH T  H Ö , COOTBeTCTByiOIHHe XOTH H p33AHHHbIM, HO 
BnOAHe OnpeAeAeH H blM  BHAaM KOAe6aHHH (HH3KOHaCTOTHbIX HAH 
BUCOKOHaCTOTHblx). B o  BpeM H HCnbIT3HHH aBTOMOÖHAH Ha HepOB- 
HOCTH aaAaHHOH AAHHb! MO/KHO nOAyHHTb KpHBbie, n oAO Ö H ue npH- 
BeACHHHM H a pn c . 1, b  C A yn ae  H a A A e sK a m ero  B b iöo p a  c k o p o c t h  
ABIIHieHHH aBTOMOÖHAH. I lpH  npOH3BOAbHOM BblÖOpe CKOpOCTeft 
A 'BH *eH H H  HAH HeKOTOpOM COHeTaHHH AAH-Hbl HepOBHOCTH H CKOpO- 
c t h  Ä B H *eH H H  BeAHHHHbi T ,  0  h z  n pH M yT H eKO Topb ie H ex a p a K T ep - 
Hbie 3HaneHHH. P a 3 A eA H T b  BocnpnH H M aeM bie n o-pa3H O M y h h 3 k o - 
HaCTOTHyiO H BblCOKOHaCTOTHyiO COCTaBAHIOIHHe 33TipyÄH H TeAblHO. 
T pyA H O  T a K * e  noAyH H Tb o öb eK T H B H y io  o u e H K y  K an ecTB a  n oA - 
BeCKH.

B  ^ o P '^ y ^ y  (1 )  b x o a h t  npoH 3BeAeH H e ^  h n oaTO M y o a h -  
HaKOByio nAaBHOCTb x o A a  C A eA yeT  o jK H A aT b  n pn  pa3AHHHbix co -

2 ____

HeTaHHHX T  h 0 ,  e c  a h  npoH 3BeAeH H e T  ■ ] / "  & 6 y A e T  o c T a B a T b c a  
HeH3MeHHbiM , (< { i= 0 ,5 ) .  ü y c T b ,  n an pH M ep , y  o a h o p o  3 b to m o 6 h a h

=  1,0 ceK . h  3aT yxa H H e  cooT B eT C T B yeT  oöb iH H o fi p e r y A n p o o K e
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aM OpTH3aTopoiB, a y  a p y r o r o  aBToMOÖHAH 7 2 — 0 ,5  een . yA H Tb iB an  

(p o p M y jiy  ( 1 ) ,  « a f t a e M  y c j io B n e  p a B en cxB a  n p o  h  3B e a e H «  il T2 • 
y  o ö o h x  aBTO'MOÖHJiefl

T\ V ~ W h . (2 )

OTCKDÄa «e o ö x o Ä H M b if t  AöK peM eH T  3 a x yx an H H  y  a x o p o r o  a a ra -
MOÖHAH ÄOJmeH COCXBBAHTb

T a )
h  =  16 f (3)

XOTH npH 3T0M He yHHTblBaeXCH pa3HHH,a MejKJly Zi H 22, Bce- 
TaKH MaAO BepOHTHO, «TOÖbl aBTOMOÖHAb C BBCbMa 5K6CTKOH nOÄ" 
BecKoft h HeÖHBajio CHJibHofl peryAHpoBKoft 3M0pTH3aT0p0B (no 
cymecriBy hx öaokhpobkoh) oÖAaaaA TaKofi >kc nAasHocTbio xo- 
Äa, KaK H aBTO'MOÖHJIb C MiirKOH nOÄBeCKOH.

OneBHÄHo, H3MepHTejiH iuiaBnocTH xoaa, «eoöxoAHMbie ä a h  npo- 
eKTHpOBaHHH H SKCnepHMeHTaJIbHOH ÄOBOÄKH, AOAJKIIbl ÖbiTb nO 
B03M05KH0CXH HpOCXbLMH H HM6Tb HeTKHH <j>H3HHeCKHH CMbICA. 
HaMepHTenH, HeoöxoanMbie ä a h  OKOHnaTeAbHoft npneMKn aBTOMO- 
öhah no pe3yjibxaTaM ncnbiTannH Ha aoporax  pa3AH*raoro Kane- 
CTBa, MoryT ö h tb  öoAee caojkhumh  npn ycAOBHH aBT0MaT«3«po- 
BaHHOÖ OÖpaÖOTKH H3MepaeMbIX BejIHHHH.

B  CBoeM BbicTynjiöHHH A . A . CHJiaeB, pa3BHBan Mbicab o  nnoao-
TBOpHOCTH npHlMeH6HHH MeTOÄOB CTaXHCTHHeCKOÜ AHH3MHKH K HC- 
cjieÄOBaHHio noABecKH, 03HaKOMHJi HHTarejieft c  pn aoM  noHHXHH 
TeopHH oiyna ii'H b ix nponeccoB , HenpHBunHux ajih  aBTOMOÖHJiH- 
ctob . BnojiH e aepoHTHo, i t o  y * e  b öjiHJKanmeM öya ym eM  npn-

MeHeHHe mctoäob CTaTHCXHnecKoft ÄHHaMHKH, noacaAyft, HaHÖOAee 
nepcneKTHBHbix, npHBeaex k noHBAeHHio «cxaxHCXuneoKofi TeopHH 
noaBecKH».

B  OBH3H C T6M, HTO HHCÄO aHaAOrHHHblX npeÄAOJKeHHH B nOCAeA’ 
H ee BpeMH yB eAH M H Baercfi, c a e a y e r  n p e a o c T e p e n b  ot ynpom eH H O - 
r o  n e p e H o c a  H eKOTOpbix noHHTHÖ TeopH H  cA yn a ftH b ix  n p öa ec coB  
Ha 3aaaH H , CBH3aH:Hbie c  n oa B e cK o ft  aBTOMOÖHAH. C iO Ä a othocht- 
ch, H anpH M ep, npeaAO JKeH H e oaeH H B aTb  KOAaöaHHH K y30Ba no 
cipeÄH eft K BaÄpaTH H H oft aM n A H T yae .

M ojkho npeÄAOJKHTb mihoto paaHOBHÄHOCTefl «opeaHHX 3Hane- 
hhh» .  B  HeKOTOpbix 3aaanax onpaßaaHO npHMeHeHHe «cpeaHeii 
k b aapathhhoh» . O ä H3ko « e T  em,e oTBexa na Bonpoc, npHMeHHMO
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ÄH ÄAH OU6HKH HAaBHOCTH XOÄa 3BT0M0ÖHAH HMCHHO TaKOft CnO- 
c o ö  HaxoHCÄeHHH opeÄHero 3HaneiiHH k p h b h x  KOAeöa«HH. M e * a y  
Tom, .HeT ocHooaHHH npe/KAeBpeMeHno, öe3 ÄOKa3aTeAbcrB, enn- 
TaTb, h to  BeAHHHHa cpeaHeft KBaapaTHHHOH (nepeMemeHHfl, ycKo- 
.peHHH h t .  n.) aaeT npaBHAbHoe npeacTaBACHHe o naaBHOCTH xo- 
aa h KanecTBe noaBecKH.

Mxoöbi noHCHHTb, noneMy b t o t  B o n p o c  TipeöyeT aoKa3aTeAbHoro 
HCCÄeaoB3HHH, npHBeÄCM npnMepbl OÖpaÖOTKH KpHBHX ÄOpOJKHO- 
r o  MHKponpotpHAH, 3aHMCTBOBaHHbie H3 paöoTbi A . A .  CnAaeBa.

/lopoJKHbiM ynacTKaM, nipeacTaBAeHHbiM a a  pnc. 2, cooTBercT- 
» y e T  opeaHHH KBaapaTHnnaH aM naHTyaa ® n p ea eA ax  12,0—  
12,6 CM. LIhCÄO HaÖAKiaeHHH, COOTBeTCTByiOmHX KpHBbIM a , 6 , paB- 
ho 300 h 314, a »phbm m  e ,  z  —  cooTBeTCTBeHHO 380 h 400. T a 
KHM oöpa30M , ep ea a n e  aM nÄHTyau a o p o * H o r o  ’MHKponpo^HÄH 
ä ah  B cex ynacTKOB npHMepHO OÄHHaKoiBbi. O a sa K o  n o  « x  BHay 
>HeAb3H yTBepscaaTb, nxo omymeHHH naccaHCHpoo a a  akjöom  h3 
ynacTKOB a o p o ra  öbiah öbi oähhaKOBbimh.

C A e a y e T  aoöaB H T b , h to  opraH H BM  H eA o seK a  n o-pa3H O M y p e a rn -  
p y e T  n a  H H 3K onacroTH b ie h B b ic o K o n a c T o rH u e  cocTaB A H iom ,K e ko- 
AeÖaHHH H COOTBeTCTBeHHO Ha HX «ep ea 'H H e  K B aapaTH H H b ie».

rioHBAeHHe iHOBoro HHeBMaTHnecKoro y n p y ro ro  BAeMeHTa b noa- 
BeoKe conpoiBOHcaaAocb cHanaaa «eKOTopbiMH omnöKaM H b ero  
HpHMBHeHHH. B HaCTHOCXH, KaK CnpaBeAAHBO OTMeXHÄ P . A .  A ko- 
ns)H, He onpaßaaAO  ceön  n p ocroe  npHcnocoöaeHHe oöbraHofl n oa 
BecKH n oa  nHeBMaTHnecKHH yn p y ra fl BAeMeHT. H oB an  noaBecKa 
noxpeöoB aA a HOBoro n oa xoa a .

M e jK a y  T eM , pna BaxcH bix B o n p oc oB , CBH3aHHbix, «a n p H M e p , co  
cxeM O H  n oaB ecK H , e e  x a p a K T e p hcthkoh , cpoKO M  CAy>KÖbi s jieM eH - 
Ta h ÄonoÄiHHxeÄbiHoro o öo p ya o B a H H H , neÄb3H o m T a T b  oKOHna- 
TCAbHO pem eaH biM H .

IlpH BeaeM  CÄeayromHH npHMep. ü e p e x o a  na  nHeBMaTHnecKyra 
noa®ecKy y  aBTOMOÖHÄefl öe3 nHeBM axnnecKoro oöopyaoBaHHH 
T p eöyeT  ycTaHOBK« KOMnpeccopa « a h  rnapaBÄHnecKoro Hacoca, 
eCÄH JKHÄKOCXb HBÄHeTCH npOMeJKyTO’THbl'M TeAOM (aBXOMOÖ'HAb 
CnTpoeH  DS19). Ta K oe  pemeHHe npHHHTO ceflnac KaK eaHHCTBeH- 
a o e , x o th  h CBH33H0 c pHAOM «e y a o ö c T B : KOMnpeccop T p eöye r  
MecTa, aonoAHHTeAbHbix 3axpaT MomHocxH, aonOÄHHTeÄbHbix one- 
paaHH no OÖCAyJKHBaHHIO H peMOHTy.

HeAb3H, oaHaKo, yTBepjKaaTb, h to  npHBOAHMue o x  ABHraxeÄH 
Ko-Mnpeccop hah Hacoc «  Bnpeab ocTaayxcH  HeoT-beMAeMMMH na- 
cxhmh noaBecKH. TIomh'mo ynoM HHyToro «aM H  b ocHOBHoft craxbe, 
HeoöxoAHM oe aaBaeHne o n a T o ro  B oaayxa  moskcx noaaep)KHBaxb- 
ch 3a cnex HcnoAb30BaHHH naexn B H ep ra « KOAeöaHHft aBTO- 
MOÖHAH.
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CospeMeHUbie n.HeBMaTH'iecKHe noAßecKn BKaioqaioT, KpoMe 
yupyrax bjigmöhtob, A on o aH U T eab H oe  o ß o p yA O B a n u e : p e r y a a T o p b i 
nocT oaH C T B a  bucotw  K y30B a , p e a e p ß y a p  aah  B 0 3 A yx a  hjih >k h a - 
kocth , aK K yM yjiH T op  AaBJieHHH, i})HJibTpbi h t . A. Oßmaa cxeM a  
H H eBM aTHHecKofl n oA secK H  n o a y q a e T c a  rp o M o a A K o ii H3-3a p a a a

npHÖOpOB H yCTpoflCTB, 
p a 3 M e m e «H b ix  b  pa3H bix 
MeCTaX aBTOMOÖHAH H CBH- 
3aHHbix Tpyßon poB O A aM H . 
Taxyio  oCm enpH H JiTyio  
c e f iq a c  c x e M y  nHeBMaTH- 
n ecK o ft noÄBecK H  T a K * e  
HejIb3H CHHTaTb OKOHHa- 
TGAbHO yCTaHOBHBHIGHCH.

npHBeaeM b  KanecTBe 
ripHMepa onbiTHyio kohct- 
pyKU H io  nH eBM aTH H ecKoro 
nopuiHeBoro saeMOHTa 
neiHCKoro aBTOMOÖHAH Ta- 
Tpa 603 (pnc. 3). B oä- 
hom Kopnyce oöbeAHHe- 
Hbi: n«eBMaTHHecKHH ynpy- 
r.Hfl saeMeHr, rHApaBAHqe- 
c k h h  aMopTH3aTop, nopui- 
neBOH «a c o c  Aas oßecne- 
H6HHH HyHiHOrO aaBaeHHa 
c)KaToro B03Ayxa, peryaa- 
Top nOCTOHHCTBa BbICOTb] 
xyaoBa, pe3epßyap c >kha-
KOCTbK).

C K o a eco M  CBü3aHbi 
BOpUieHb 1 H IHTOK 2, 3
o cT a a b H b ie  q a c r a  CBH3aHi>i 
C Ky3OB0M . C x a T b lH  B03- 
A y x  y n p y r o r o  aaeMCHTa 
HaXOAHTCH B 33MKHyTOM 
[IpOCTpaHCTBe M ejK Ay
CT6HK3MH K o p n y c a  3 H AH- 
acpparMOH 4 , O TAeasnom eft 
B 0 3 A yx  OT M a ca a , 3 a n oa - 
H H iom ero  b c io  BnyTpeH - 
h iok ) n o a o c T b  saeM eH Ta . 
n oa o> K eH H e  A e T a a e i i  Ha 
3 to h  c x e M e  HBaneTCH c p e a -
HHM, OTHOCHTeabHO KOTO- 
poro  h npoHCxoAHT He- 
6oabuiHe B3aHMiHbie uepe- 
MemeHHH nopuiHa 1 h uh- 
aHHApa 5. npn 3tom Mac
ao  nepereKaeT H3 npocT- 
paHCTBa Haa ihtokom 2  qe- 
pe3 oTBepcTne 6  b pe3ep- 
Byap 7 h oSpaTHO. EcaH 
Harpy3Ka Ha aBTOMOönab 

B03pacTaeT, nopuieHb 1 h u itok 2 noAHHMyTca BBepx, raK m o 
oTBepcrae 6 öyaeT rtepeKpbiTO. ü o a  AeftcTBHeM KoaeoaiiHÜ 
aBTOMOÖHaa u itok  2, AeftcTBya KaK naeoc, Bbi30BeT nocryn- 
ae «H e  Macaa qepe3 BnycKHoft KaanaH 8 h noaaqy Macaa qepe3 na- 
rHeraTeabHufl Kaanan 9. PacTym ee aaßaeHHe Macaa nepeAaeTca 
qape3 OTBepcTHH 10 bo B»yTpeHHeM Kopnyce h OTBepcTHH 11 h 
12 b TpyÖKe Ha BHyrpeHHioio noßepxHocTb AnacjiparMbi 4. f l a B n e -

HHe B03Ayxa ß03pacTeT. yBeauqeHHe AaBaenaa M acaa  Bbi30BeT 
noA’bCM KyaoBa h BoccTauoßaeHHe ero BbicoTbi.

Ecau rpy3 b Ky30Be yMeHbiUHTCa, t o  nopuieHb h u ito k  ony- 
CTHTCH, OTKpOeTCH OTBepCTHe 13 H HaHHeTCfl CTpaflaHBaHHe ÄHA- 
k o c th  qepe3 OTBepCTHe 6  h pe3epByap 7 , noxa noaoiKeHHe Ky30- 
Ba He BOCCTaHOBHTCH.

Ecau nocae aaHTeabHOH ctohh kh  mhtkhh peaHHOBbiH ynop 14 
COnpHKOCHeTCH C KpbllUKOÜ, TO C HaUaaOM ABHJKeHHH KOaeÖaHH» 
Ha 3 th x  ynopax oßecneqaT noAKauHBaHne Macaa a o  noayqeHH» 
HopMaabHoro AaBaeHHa.

KaaHÖpoBanHbie OTBepcTHH h Kaananbi 15 b nopuine 1 oöecne- 
HHBaiOT raCHIUHH 3Cj)(})eKT, COOTBeTCTBiyiOIIIHH ACHCTBHK) aMOpTH3a- 
Topa c 3aTyxaHHeM Ha x o a e  OTAaqn.

TaKHM oöp aaoM , Bce, u to  b x o a h t  b y n p y ro e  h racain .ee ycTpoft- 
c tb o  noÄBecKH, coCp.ano b oähom  K opnyce , H ecK oabK O  npeBbiiuaio- 
meM no pasM epaM oöbiqHbift rHApaBaHnecKHÜ TeaecKonHqecKHÜ 
aMopTH3aTop.

CoaeTaHHe A ß yx  HeMCTaaaHqecKHX yn p y rn x  aaeMeHTOB (nneB- 
MaTHqecKoro h rH ApaBannecKoro) no3BoaHT H aiiTH , KaK 3 to  no- 
Ka3aa M. M .  Cmotiphukhh, KaqecTBenHo HOBoe peuieHHe. OaHaKo 
pa3ipa6oTKa h ob oh  rHAponHeBMaTHqecKofl noÄBecKH a a a  aBTOMO- 
6 naa aßaaeTca  AeaoM  d ya ym ero .

AaHHbie, npHBeaeBHbie B. M . flbiuiMaHOM, Bbi3biBaioT cepbe3- 
Hbie onaceHHH. E cah  BHeApeHHe h ob oh  peccopu b oöwHHyio noa- 
necKy npy30Boro aBTOMOÖHaa 3HJI rpeßyeT 3— 4 aeT, t o  KaKHX 
cpoKOB caeayeT oiKuaaTb npn 6oaee paAHKaabHbix HBMeHeHHax b 
KOHCTpyKUHH noÄBecKH?

npn BHeapeHHH HOBbix KOHCTpyKUHH noAßecoK 3:HaqHTeabHaa 
qacTb BpeMeHH TpaTHTca Ha 3aBOACKHe npoöeroßbie HcnuTaHHa 
Ha Aoporax pa3aHqiHoro THna. B HacToaiuee BpeMa m ojkho ohch- 
AaTb, u to  3aMeH,a cymecTBywiupx npoßeroB HcnuTaHHaMH Ha 
HCKyccTBeHHbix AopoiKKax, co3AaioiuHX onpeAeaeHHbie Koaeöa 
hhh h AHHaMHHecKHe Harpy3KH, no3BoaHT coKpaTHTb KnaoMeTpaiK 
a o  BbixoAa AeTaaeii H3 CTpoa b HecKoabKo pa3.

H3BecTHo, HanpHMep, u to  na aßTOApoMe aHraHHCKoii aBTOMO- 
SnabHoft npoMbiuiaeHHOCTH (M H P A ) oAHa H3 HCKyccTBeHHUx äo- 
po>KeK Aaa HcnuTaHHa noasecKH MOAeanpyeT cnabao H3HouieiiHyio 
öyabiiKHyio MOCTOByio. ycTaHOBaeno u to  ecau aBTOMofiaab bh - 
AöpiKHBaeT na AopoacKe npoßer b 1600— 2400 k m , t o  b oöbiiHbix 
ycaoBHax SKcnayaTauHH oh BbiAepaiHT -HopMaabHhiii MeacpeMOHT- 
Hbift npoöer. TaKHM o6pa30M, HCKyccTBeHHO noAo6paHbie ycaosna 
MoryT aaTb ueHHeiiuiHH 3KcnepHMeHTaabHuft MaTepnaa 3a 10— 15 
AHeft HcnbiTaHHH.

n om eaaH H e 3aBoaoB no bo3m ohchocth coupaTHTb cpoKH ncnu  
TaHHH A oa iK iio  ßbiTb yqTeHO npn onpeaeaeHHH oßneM a n ocaea - 
hhx. riosTOM y npaB B. B. U,HM6aaHH, noaAepjKHBaa 3Ty Mbicab. 
OanaKO STOMy no>KeaanHio npoTHBopeuHT e ro  npeAAOJKeHHe npo- 
BOAHTb HcnbiTaeae noAsecKH aBTOMOÖHaa 3a uiecTb 3TanoB, bkaio- 
qawuiHX A opoÄ H b ie  «  CTeHAOBbie HcnuTaHHa pa3aHHHbix bhäob . 
Ha nau i B3raaA, yiiHKaabHbie ncnbiTaTeabHbie c to h ä h  h ycTaHOB- 
bh, HMeiouiHeca b OTAeabHbix opraHH3auHax, He o6a3aTeabHO 
AoaiKHbi noBceMecTHO KonnpoBaTbca. 3a A aq a  s th x  ycTa-HOBOK —  
noMoab b paapaöoTK e yAoÖHoä h skohom huhoh MeTOAHKH ncnbi- 
TaHHH, ocHOBaHHOH na orpaHHueHHOM KOMnaeKce THnoßoro oöo p y - 
ÄOBaHHH.

B 3aKaioqeiiHe xoTeaocb 6bi noAAepiKaTb npeaaoHceHHe
B. M . übiuiMaHa o co3A3hhh ceTH H0Ka3aTeabHUX aBTo6a3, naxo- 
AaiuHXca noa HaßaioaeHHeM 3aßOAOB h HccaeAOBaTeabCKux hh- 
CTHTyTOB. CHCTeMaTHqecKHÜ yqeT pe3yabTaT0B S K cn a y a T a u n n  b  
ycaoBHax TiuaTeabHo opraHH30ßaiHHO,ro o6cay>KHBa«Ha oKaaaa 6w 
cymecTBeHHyio noMouib aBTOMOÖHabHofl npoMbiuiaeHHOCTH.
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P a c n e T  p y j i e ß b i x  M e x a m i 3 M O B  c  n e p e M e H H b i M  n e p e / i a T O H H b i M  o m o i i i e H H e M

KaHfl. TexH. Hayn M . H. J lb IC O B  
H A M H

n E P E / lA T O M H O E  OTHOiueHHe pyaeBoro MexaHH3Ma HBAneTCH
OAHHM H3 BajK'HeftlUHX (ßaKTOpOB, BAHHIOIUHX Ha OCHOBHbie 

3KcnayaTauHo»Hbie KanecTBa aBTOMOÖHAHt nerKocTb h yAOÖCTBO 
ynpaBHeHHH, MAHeBpeHHOCTb, yCTOHHHßOCTb H ÄP-

Bbiöop nepeaaTOHHoro OTHouieHHH no BeAHUHHe h AnarpaMMe 
H3MeH8HHH ero no yrjiy noBopoia pyjießoro KOAeca AOAHCHbi npo- 
H3BOAHTbCH c yweTOM yAOBAeTBopeHHH flByx ochobhlix SKcnAya- 
TaiiHOHHblX TipeÖOBaHHH* 1) yCTOHHHBOCTH aBTOMOÖHAH npH ÄBH- 
>KeHHH no npnmoft h 2) MaHeBpeHHOCTH aBTOMoßHAH «a  noBO- 
p oT a x .

H a n ö o a ee  noAHo sthm TpeöoBaHHHM oTBenaeT pyjießofi Mexa- 
hh3m c nepeMeHHHM nepeÄaTOHHbiM OTHomeHneM1, KOTopoe H3Me- 
HfleTcn KaK noKa3aHo Ha pnc. 1.

? !•
L

M HTerpnpyeM  nocaean ee  b npeA eA ax o t  i\ a o  (V, n ocA e 3Toro 
öyAOM HMeTb 3aBHCHM0CTb MOKAy yruaMH noßopoTa bbaob  n p « 
noBopoTe p yA eß o ro  KOAeca Ha y ro A  cpz— <Pi

ß =  —  (ln  i2 —  ln /x) =  <P2~ <Pl • (ln  i2 —  ln /,). 
k i2 —  i\

B tom cjiyqae, Koma nepe,aaTOHHoe OTHOiueHHe H3MeHHeTcs no 
HeKOTopofi jioMäHOH jihhhh, yroji noßopoTa Ba;ia COH1KH

f n + l - ' t n
( ln/n+l — ln ln)-( i - S - f r rJn + 1  l n

XlocTaTOHHo ÖAH3KHe 3HaneHHH yrAa ß a ah  3toto cAynan nOAy- 
naioTCH no nipHÖAHxeHHbiM ypaBHOHHHM.*

ß o = 2J
_  9  ? ?  —  T l

h  +  h  

n  2 ( ^ + 1  — f>»i)

l n 4 -\

H 3M eH 6H H e n ep eaaT O M H oro  OTHouieHHH n o  3a,naHHOMy « a  pn c. 1 
3aKOHy M oaceT  öb iTb  n o jiyn eH O  TOAbKO n yT eM  npHM eHeHHa HCKyc- 
CTBeHHblX npneM OB B A ß y x  KO'HCTpyKUHHX py jieB b lX  MeX3HH3MOB: 
c iv io6oH ,najibH O H  h c  KpH B oiiiH nH ofi n ep ea a n a M H , —  n yTeM  « a -  
p63KH nepBH K a c  nepeM eH H biM  in a roM .

Bo Bcex KOHCTpyKUHHX ipy^eßbix MexaHH3M0B, b KOTOpbix nepe- 
.aaTOHHoe OTHomeHHe Bhino^HaeTCH nepeMeHHbiM, OTHOiueHHe mok- 
Ay yrjiaMH noBopoia Ba îOB 33bhcht ot xapaKTepa H3M©HeHHH 
nepeAaTOHHoro OTHouieHHH. npH pacneTe pyjießhix MexaHH3M0B c 
nepeMeHHbiM nepeaaTOHHbiM OTHOiiieHHeM MoryT BCTpeTHTbCH CAe 
Ayiomne cjiyqaH.

1. IlepeAaTOHHoe OTHOiueHHe hoctohhho h paBHo . Mexuiy 

ynioM noßopoTa Bajia coiukh ß h yniOM noßopora pyjießoro Ba- 
Aa <p HMeeTcn cAeAyiomaH 3aBHCHM0CTb: 

9 =  K  ■ 

2. r ie p eA a T O H H oe  OTHOiueHHe p y A e B o ro  M exaH H 3M a nepeM eHHO 
h H3M eHHeTcn ijo npHMOAHHefi’HOMy 3aK 0H y. n ep eA a T O H H o e  otho 
rneHHe H3MeHHTbCH M o x e T  TaK  3a noAH bift y r o A  tp n o ß o p o T a  p y - 
A e ß o ro  K O A eca  h Ha O TAeAbH bix  y n a c T K a x  e r o  noßopoTa. f lp n  stom 
y r o A  naKJiona X repHMoft k och a cß u H cc  (y r jia  q>) onp e A e A H e ic s  
ypaBHeHHeM

d i m h  —  h
tgX  = ------- — k = ---------------- =  const.

dtp —

d y
Hs ypaBHeHHH nepeAaTonnoro OTHouieHHH im =  —  . OnpeAe-

dß 

jthb SHaneHHe dtp h noACTaBHB ero b ypaBHCHHe tg  X =  k, noAy- 
HHM

3. ElepeAaTOHHoe OTHOiueHHe nepexieHHo h H3MeHHeTCH no KpH- 
Boft, onpeAeAHeMoft ycAOBneM nocTOHHCTBa yraa HaKAOHa bh tk3 
nepBHKa a  =  const.

n pn  3tom  ycAOBH« nepeAaTOMHoe OTHOiueHHe BbWHCAHeTCH no 
ypaBHCHHio

dtp Rn
'«* =  =  ““  C0S ß (ct? a ±  tg ß)- dß r  o

JXnh onpeACAeHHH cooTHoiueHHH Me>KAy yrAaMH noßopoTa aa- 
aob nocAeA'Hee ypaBHeHHe MOHter ßbiTb npeAcraBAeHO b CAeAyro- 
meM BHAe:

R  R ü
dy =  —  ctg a cos ßdß ±  —  sin ßdß. 

r o r  o

HuTerpHpyfl ero b npeAeAax ot ßi ao  ßa, noAywaeM HHTepecyio- 
myio Hac 3a.BHCHM0CTb Me>KAy yrAaMH

Ro

ro
[ctg  a (sin ß2 —  sin ßj) T  (cos ß2 —  cos ß,)J.

4. n ep eA a T O H H o e  O TH om eH H e nepeM e-HHoe n  H3MeHHeiCH n o  He- 
KO Topoft KpHBoft, on p eA eA H eM o ft ypaBH eH H eM  y r A a  HaKAOHa K a ca - 
TeAbHOH K 3T0ft KpHBOH

tgX =
dtp

n p n  n o B o p o T e  nepBHKa o t  y r A a  cp' a o  y r A a  cp" n epeA aTO H H oe 
OTHom eHHe H3MeHHeTCH o t  i t a o  i'a. B KaiKAOH TOHKe 3T o r o  yu a cT - 
Ka KpHBoft nepeA aTO H H oe OTHomeHHe

dtp

' v =  dß  •

PeuiHB 0 6 a ypaBHeHHH coB M ecTH o, noAyHHM

dß =
d ir

i x  x

HHTenpiipyH nocAeAHee ypaBHeHHe b npeAeAax o t  ii ao  it, 6y- 
AeM  HMeTb

d ix 

i  *■ tgX
(ln  j2 —  ln <i).

J lb IC O B  M. H., « AnTOMOßH.lbHflfl npOMblOJXeHHOCTb» jN?
P y  a  e b  o  h M e x a H H 3 M  c  r A O Ö O H A a A b H O ü  n e p e -  

j a i e ü .  n p «  KOHCTpynpoBaHHH rAO>6oHAaAbHoft n e p e A a n «  TpyA-
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« o  ÄOÖHTbOH nipHeMaeMoro h3M 6H6hhh yrJ ioB  HaKjioHa poAHKa h 
BHTKa AepBHKa (HaHMeHbinero B3aHMHoro n ep en oca ), a T a K x e  
oKoabaceHHH b n pouecce 3aueru ieHHH npn noBopoTe a a jia  co u ik h .

HanßoAee npaBHJibHaa p a ö o T a  n ep eaaT O A H oft n ap b i noayA aeTC H  
B KOHCTpyKUHHX C OAHODpeÖHeBHM pOAHKOM (pHC. 2 , 0.) HJTH C 
»p a m a io m H M c a  n aA bu eM , pacnoAO H teH H H M  no p a a n y c y  o 6 p a 3 y io -

c t g a =  " | ^ /  ~  c o s ß j fl +  sin2 ß .

TaK h b  oTHomeHHH hx nepeKoca noayHarorcH b  Ko.HCTpyKii.HH c 
rjioöoH H aJibHbiM nepBHKOM h AByMH p  o a  r k  a m h (pn c. 4, a, 6, e ).

P y j i e B o ö  M e x a H H 3 M  c K p H B O u i H n H o f t  ne pe -  
A  a a e h. Flpn KOHCTpyHpoBaHHH KpHBojpHnHofi nepeaaAH  HaH- 
ißoaee BamibiMH BonpocaMH h b a h io tc h :  onpeaeAeH H e yrAOB Ha- 
KJioHa BHTKa nepBHKa b  3 3 b h c h m o c th  o t  yraa noßopoxa nocaeaHe- 
ro  h onpeaeAeHHe KOHCTpyKTHBHbix paaMepoB nepeaaAH.

H3MeH6HHe nepeaaTOAHoro OTHomeHHH no 3aaaHH0My 3aK0Hy 
B 3T0H KOHCTpyKHHH nOAyAaeTCH 3a CA6T CneUHaAbHOfl H3pe3KH 
wepBHKa.

B KpHBoniHnHoft nepeaane, o6pa3yeMoft uHAHHapHAecKHM nep- 
bhkom h KpHBoiHHnoM, naaem KpHBoniHna nepeMeinaeTCH no ayre, 
a He no o6pa3yK>meft hhahhaphacckoh  noßepxHocTH. flosTOMy,

P h c . 2.

men nepBHKa (pnc. 2, 6 ),  B s t h x  KoHCTpyKUHHX HaHÖoabmee ne- 
peAaTOHHoe oTHomeHHe nepBHK aoaiKeH HMeTb b cpeaHen nacra, 
a b o6e cTopoHbi o t  cepeaHHbi nepeaaionnoe OTHomeHHe ä o a jk h o  
yM eH binaTbCH .

ZIah conocxaBjieHHH KOHCTpyKUHH pyaeßbix MexaoH3M0B c rao- 
öoHAajibHOH nepeaanefi Ha pnc. 3, a npHBeaeHbi AHarpaMMbi H3Me- 
HeHHH nepeaaTOAHoro OTHomeHHH i m pa3AHAHbix nepBHKOB, a Ha 
pnc. 3 , 6  —  cooTBeTCTByioiHHe hm AHarpaMMbi H3MeHeHHH yraa 
HaKjioHa BHTKa nepBHKa c pa3AHAHbiM BunoAHeHHeM: a i —  c no- 
ctohhhhm nepeAaTOHHUM oTHomeHHeM im =  20 (AHarpaMMa t'i), 
a 2 —  c nepeMeHHbiM nepeaaTOAHbiM OTHomeHHeM, hsmöhhioihhmcji 
no AHarpaMMe in, n  as —  c nepeMeHHbiM nepeaaTOAHbiM oTHorne- 
HHeM, H3M6HHiomHMCH no AHarpaMMe i3.

B nepBOM caynae c AepBHKOM MoaceT 3anenAHTbCH OAHorpeßHe- 
Bbift h a h  AByxrpeSneBbiH poAHK. Bo b to p o m  caynae cABoeHHbiii 
POA'HK COnpHKaCaeTCH C KOHII,eBbIMH BHTKBMH HepBHKa. B TpeTbeM 
caynae c  b h tk o m  nepBHKa 3anenaHeTCH oaHorpeöHeBHH poAHK h ah  
»pamaiomHHCH naAeu (pnc. 2, a h ah  2, 6 ).

Y ro A  HaKAOHa rnoöoH aaAbH oro  nepBHKa onpeaeaneTCH no 
ypaBHeHHio1

ö )

P hc. 3.

onncbiBaeMaH naabueM BHHTOBaa a h h h h  noaynaeTCH c  nepeM eH
HbiM yrAOM «aKAOHa. OcoßeHHO ßoAbuiHe H3MeHeHHH y ra a  noay- 
naioTCH npn nepeMeHHOM nepeaaTOAHOM OTHomeHHH.

Bonpoc o6pa30BaHHH b h h to b o h  a h h h h  AepBHKa K pH B ou innH ofl 
nepeaaAH a o  c h x  n op  Hnrae « e  ocBen iaAca, a t o  ne n03B0AHA0

CooTHomeHHe M e»Ay yraaMH noBopoTa bbaob cp h ß ycTaHOB- 
AeHo Bbirne. noAyAaiomaacH paaHocTb b yraax HaKAOHa BHTKa 
nepBHKa, Ka« bhäho H3 pnc. 3, paBHa: b nepBOM caynae A a i=4 °, 
b o  b top om  caynae Aa2=il0°50' h b TpeTbeM caynae oHa noAyAaeT- 
ca HaHMeHbiueö h paBHoft Aa3=2°44'. KaK bhaho, HaHÖoaee npa- 
BHAbHoe 3anenAeHHe rAoöoHAaAbHofl nepeaaAH c iiaHMeHbuiHM 
nepeKocoM poAHKa noAyAaeTca b KOHCTpyKHHH c OÄHorpeÖHeBbiM 
POAhkom (pnc. 2, a ) hah c BpamaioHi,HMCH naAbueM, pacnoaoKeH- 
hum no paanycy o6pa3yiomeH AepBHKa (pnc. 2, 6 ).  nepeaaTOAHoe 
oTHOineHHe y hhx H3MeHaeTca no 3aK0Hy, npHBeaeHHOMy Ha pac. 1.

HaHxyauiHe ycaoBHH p a ß oT u  nepeaaTOAHoil n apu  «a K  b o th o -  
UieHHH P33H0CTH B yTAaX HaKAOHa pOAHKa OTHOCHTeAbHO BHTKa,

1 Jl bi c o  b  M . H., MexaHH3MH pyaeBoro ynpaBJieHHa aBTOMoGHJifl.
Mauirna, 1950. ,.

P hc. 4.

npaBHAbHO npoH 3BecTH  pacAeT h  paspaßoTKy KOHcrpyKUHH nepe- 
aaTOAHoß napu pyaeBoro MexaHH3Ma h npaBHAbHO onpeaeAHTb 
B3aHMoaeHCTBHe c h a  b  nepeAaAe.

Ha pnc. 5, a aaH a cxeM a AepBHKa ä a h  onpeaeAeHHH y ra a  H a 
KAOHa b h h to b o h  a h h h h . OKpyjKHOCTb C  paAH yca  To npeACTaBAHeT 
coöo ft op ean ee  ceaeHHe AepBHKa. f l y r a  E F  p a a n y ca  Ro —  A y ra  
A B H *eH H H  t o a k h  B  (u e H x p a  n aA b u a  K p H B orn n n a ), n e p e M e m a io -  
m eftcH  B O K pyr u eH Tpa  0\.
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n p w  n o ß o p o T e  nepBH K a orapaBO h jih  BjieBO Ha y ro ji dep T o 'iK a  B 
o n n cu B a eT  n a  uepB H K e y a a cT K H  b h h to b o h  jih h h h  A A t h jih  A A 2 
B 3aBHCHMOCTH OT HaiipaBJieHHH Bpam öHHH HepBHKa.

H b  Ö eoKOHeiHO M a a u x  K pH B oaH H eÄH hix h K o c o y r o a b H u x  rp e y -  
TOJIbHHKOB CO CTOpOHa'MH dS H dL HMeeM

dS
s in  a0 =  —  s in  f .  

dL

^HiJxjicpeHUHajibi äJihhu ayr S h L  hmciot caeayioiuHH bhu :

dy
dS — R 0 dß  =  R q ~ r  H dL =  ryd y.

noACTaBJiH H  nojiyH eH H bie  BHaneHHH b  ypaB H eH H e s in  ao-, noJiy- 
HHM

s in  an =  —  s in  t . 
r 0i

üpH noßopoTe nepBHKa HanpaBo h Hajießo yroji 

7 =  90° -  ( « T P ) .

BepxHHH BHax ( — )  cooTB ercTB yeT  n oß op O T y  H anp aB o, hh>khhh 
3aaK ( +  ) —  HajICBO.

Tax KaK

s in  i  =  c o s  (a 0 T  ß ) — c o s  a0 c o s  ß ± _  s in  a0 s ln  ß, 

ypaBH eH H e s in  ao  n oayH H T  ca ea y io iu H H  b h ä :

Ro
s in  a0 =  (c o s  ß co s  a0±  s in  ß s in  a0),

r 0 - i
OTKyAa

C tg  «0  =
r o

±  tg
R 0 c o s ß

CooTHoineHHe Me>i<ay yrjiaM H iß h  cp 3 3 b h c h t  o t  n epeaaTO iH oro  
OTHOIH0HHH. B CBH3H C TOM, HTO B ÄeftCTBHTejIbHOCTH C BHTKOM 
aepBHKa conpHKacaeTca n aaeu  KpHBouinna, paanycb i e ro  conpn-

KOCHOB0HHH C BHTK3MH TCpBHKa Ö y f ly T  OTJIHHaTbCS nO BejIHHHHe
o t  p a a n y c a  a o  u eH Tpa  naawia h ß y a y T  H3M6HHTbca b 33bhchm o- 
c t h  o t  y r a a  n o ß o p o T a  aepBHKa.

Ha pnc. 5, 6 «3o6pa>KeHa cxeMa 3auenaeBHH najibpa k p h b oh ih - 
na c ’Bhtk3Mih aepBHKa aaa onpeaeaeHna paanycoB 3auenaeHHa. 
3«aKOM O oßoBHaaeHa ocb Bajia KpHBOuiHna; 3H3kom  O t —  ocb 
najibua KpHBouinna, «Meiomero paauyc r n ; 3!Ha«aMH A  h B  — to h -  
KH CO np HK 0 CH OB e H Ha najIbUa C BHTKaMH HepBHKa, 3H3KOM R  — • pa- 
anyc ä o  ueHTpa najibua h anaKaMH rrii h m 2 oßoaHaueHbi xaca- 
TeabHbie k  b h ih tob u m  äh h h h m , onucbiBaeMbiM TOHKaMH A  h B 
najibua h cocTaBaaioiuHe c BepTHKaabio yrau a i  h  a?.

Paanycbi 3 a u en ae n H a  (conpH K O cH O B eH ua) R i h R? o n p e a e a a -  
IOTCH H3 TpeyrOJIblHHKOB 00\A  H 00\B, H3 KOTOpUX H3X0ÄHM

R 1 -2 R i d  +  R?0 ' - 2r nR 0 co s  X.

Vroa  X =  90° —  ß ±  ax.
IloacTaBÄHH 3T0 BHaaeHHe, ypaBHeHHe paan ycoB  3auenaeHHa 

n a aw ia  KpHBouinna c BHTKaMH uepBHKa noayaHM b caeayio iu eM  
Bnae:

R 1 -2  =  R X =  r n +  R 0 —  2rnRo Sin

. B 9 to m  ypaBHeHHH 3HaK ( — )  c o o T B e rc T B y e T  npaB O M y B p am e- 
hhk ), 3 «a K a  (  +  )  —  aeB O M y Bpaiu eH H io  uepBHKa npn aeBOM  Ha- 
npaBaeH H H  b h h to b o h  aHHHH.

B npHBeaeHHOM  ypaBHeHHH c a e a y e T  npHHHM aTb cpeaH H Ö  p a a n y c  
n a a b p a  K pH B ou in na , T a x  KaK  e r o  p a a n y c  nepeM eH H bift h 3 3 b h c h t  
o t  p a ö oH e ft Bb icoTbi h rayÖHiHU n orpyxceH H H  b K anaB K e.

O coöeH H O  cnabH O  H3M6HHIOTCH p a a H y c b i n a a b p a  n pn  a ß y x n a a b -  
peBOM KpHBOHiHne. B T a K o ii KOHCTpyKHHH K ajK Ä b iß  H3 n aa b u eB  
n pn  Coabu iH X  y r a a x  n o ß o p o T a  b r y  h ä h  a p y r y io  C T o p o n y  b h x o -  
ä h t  H3 KaHaBKH h ß  s a p e n a e H H «  o c T a e T c a  a p y r o f t  n a a e it .

nosTOMy y aepBHKa aaa ÄByxnaabaeBoro KpHBouinna ray6»Ha 
H UIHpHHa KaHaBKH H3M6HHIOTCH OT HyaH Ha OÄHOM e r o  KOHUe ao

MaKCHMaabHoro SHaaeHiHH b  cep eau n e h a o  u y a s  Ha apyroM  
KOHUe.

C xeM a a a a  o n p e a e a e H H a  rayÖ H H bi KaHaBKH u ep B aK a  b  saBHCH- 
m o c t h  o t  y r a a  e r o  n o ß o p o T a  a a « a  n a  pnc. 6 , a.

C o ra a cH O  npH BeaeH H H M  3 a e c b  o6o3H aneH H H M , rayÖHHa h h 
uiHpHHa S KaHaBKH o n p e a e a a io T C H  cooT B eTC TB eH iio  H3 ypaBHOHHÜ:

h  =  ] / "  r\  —  ( k  —  R 0 co s  ß)2 —  e ;

S =  2 ( r 3 + ‘A tgb) =  2{/-3 +

+ [ V  r \ -  ( K — R q  cosß )2 —  e j  t g » } .
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r a e  r e  —  p a a n y c  H ap y jK H oft n o B e p x H o c ra  nep flH K a;
Ro —  'p aan yc ä o  ueHxpa naAbueßoft (ßpe3bi; 

e  —  paccTOHHHe o t  o c h  nepBHKa ä o  nAOCKOCTH, b KOTopoft 
nepeM em aeTca Topeu  naAbueBoft 4>pe3bi npn Hape3Ke; 

ra —  p a a n y c  Topua naAbueBofi 4>pe3fai;
ö —  nojioB H H a y rA a  KOHyca ' n aA b u eB o ft (J>pe3bi h a h  naA bu a .

n p n  onpeaeAeHHH pa öon e ii b u c o t u  najibua b ypaBHeHHH rA y -  
ÖHHbl KaHaBKH HA6H ß HBAHeTCH nO-CTOHHHblM H paBHbIM paCCTOH- 
HHHD o t  o c h  nepBHKa ä o  nÄOCKOCTH, B KOTopoft nepeMemaeTCH TO- 
p e u  n aA b u a .

B  gbh3h  c  TeM , h t o  p a ö o n a n  Bb icoT a  n aA b u a  M eH H excn , H3Me- 
h h io tc h  h B ce o c r a A b H u e  n aipaM eTpbi: p a a n y c b i 3auenAeH H H  h 
y r jib i HaKJioHa KaHaBKH HepBHKa. H p n  s to m  b p a c n e ra b ie  y p a B «e -  
h h h  b x o ä h t  o n p e a e A n e M a H  BeAHHHHa y r A a  HaKÄOHa KaHaBKH. U m  
yn p om eH H H  p a c n e T a  n pn  o n p eaeA eH H H  p a ö o n e fi  b h c o t h  n aA b u a  h 
A eöcT B H T eÄ b H u x  p a Ä H y c o B  3auen jieH H H  c  a o c T a x o n i io ö  a m  n p a K 
THKH TOHHOCTblO MOJKHO CHHTaTb, HTO BXOAHIUHe B HX ypaBHeHHH 
y rA M  HaKÄOHa a i  h 02 ö o k o b h x  c t o p o h  npoißHAH KaHaBKH paBHbi 
cp e Ä H e M y  3H aneH H io ao-

P a C H e T  T O A I U H H b l  B H T K a  H e  p B H K 3. B  KpHBOIHHn- 
Hoft n e p e Ä a n e  3a KaacÄbiH  o 6 o p o r  HepBHKa B an  K pH Bornnna n o s o -  
paHHBaeTCH « a  y r o n  ß(. I lo s T O M y  Ka>KÄOM y n o A o x e H H io  n aA bu a  
n pn  n o B o p o T e  KpH BO uinna Ha y r o A  ß H M eeTca  n p e a b ia y iu e e  e r o  
noÄOHceHHe, OTCTOHmee o t  n e p B o ro  y r j ia  « a  y r o A  ß(. 3 th m h  A ß y - 
mh noÄOJKeHHHMH n a a b u a  h o n p e a e A H e x c a  TOAiuHHa BHTKa. C xe- 
Ma noÄOJKeHHH n aA b u eB  cn p a B a  h CAeBa o t  cep eÄ H K b i HepBHKa a a -  
Ha Ha pn c . 5 , 6.

B yK B aM H  « 1  H 02  o6o3H aH eH bI BHHTOBbie ÄHHHH BHTKa HepBHKa, 
on n cb iB aeM b ie  Ha H a p y * H o f t  e r o  noBepxHOCTH to h k h m h  co n p u K oc - 
HOBeHHH c  n a jiM ieM .

B y K B o fi O  o6 o3 H an eH a  o cb  B a jia  KpHBOuinna h 6yKBaM H h 
0 2 — nOÄOHceHHH naAbua KpHBOuinna, OTCTOHiune o ä h o  o t  apy- 
r o r o  « a  y r o A  ß< npn noBopoTe HepBHKa Ha y r o n  2 k .

P a 3 Ä e jiH B  Ä y r y  0 i 0 2 n on oA a M  h coeAHHHB to h k h  0|  h  O j  c  0 3 
npHMbiMH O t O 3 h O 2O 3, paBHbiM H BeÄHHHHe t ,  n oAynH M  T p e y ro Ä b -

ß/
h h k h  O i O O 0 h O 0O O 3 c  y n ia M H  n pn  BepuiH H e O ,  paBHbiMH — ,

H3 KOTOpblX HMeeM

t =  2R0 sin h

C ÄOCTaTOHHOft TOHHOCTbK) MOHCHO CHHTaTb, HTO TOAIUHHa BHTKa

«1 +  «2
5 =  (x  +  y ) cos

ß/ 
S =  2^o sin —  cos +  °2

+  COS ( ß T  O t, +

5 (ß -F a2 ±  J +  

f - J j - l r i  +  rj).

M n H H M aÄ bH oe SHaneHHe TOÄiHHHbi b h tk 3  ö  noA yn aeTC H  npn 
M a«CH M aÄbH H X y r Ä a x  % h 6 , KOTOipbie n pn  n o B o p o T e  HepBHKa 
H an eß o  npH a cb o m  H anpaBAeHHH u ape3K H  noAynaiO TCH  c a e a y io -  
h ihm h:

•̂2 — ß +  ®2 — ~~;

i - f  «1 +

H c x o ä h  h3 3 T o ro , a  TaKHce h H3 n p H B e Ä e »H o fl Ha pn c . 6 , 6  cxe- 
Mbi, m ohcho CK a3aTb, h t o  b  otöm eM  C Ä ynae M HUHM aabHoe 3HaH6HHe 
TOÄiHHHbi BHTKa nOÄyHaeTCH H a TOM KOHUe HepBHKa, Ha KOTOpOM 
H anpaB ÄeH H e HaKÄOHa BHTKa He c o B n a Ä a e r  c  H an p aB aeH n eM  pa- 
Ä H yca  KpHBOuinna.

T a K  K aK  Ä H a M erp  n aÄ b u a  H3 KOHCTpyKTHBHbix cooöp aaceH H Ö  »  
H3 COOÖpa>KeHHH npOHHOCTH He MOXieT ÖblTb CÄGÄ3H OCOÖeHHO 
M ajib iM , t o  noayH aK im aH CH  M aaan  Toau iH H a BHTKa orpaHHHHBaeT 
BM noÄHeHHe n ep eÄ an H  c  m s ä h m  yr^ oB b iM  u ia ro M  ß ( , a  cjieÄO B a- 
TeÄbHO, H C ÖOÄbUIHM nepeÄaTOHHblM  OTHO'UieHHeM l m .

3 t 0 HBÄHeTCH OCHOBHbIM HeÄOCTaTKOM KOHCTpyKUHH pyÄCBOl'O 
M exaHH3M a c  KpH BornnnH oft n ep eÄ a n eH . B o n b u io e  * e  n e p e Ä a ro n -  
•Hoe OTHOiueHHe Bbi3biBaeT H eoßxoÄH M O CTb yßeÄHHeHHH raöap H T - 
h h x  p a3M epoB  p y j ie B o ro  Mexa,HH3Ma.

BbinoÄHHH n e p e Ä a T o n H o e  OTHOiueHHe 3HaHHTeÄbH0 MeHbiHHM h ä h  
yM eHbiuaioiuHM CH k  KOHpaM  HepBHKa, T O Ä m »H a  BHTKa, KaK b h ä h o  
H3 ycTaH O B Ä eH H oro  ypaBHeHHH, n p n  s t o m  yßeÄHHHBaeTCH, a He 
yM eHbiuaeTCH.

TaKHM o6pa30M, peKOMeHÄyeMhiö xapaKTep H3MeHeHHH nepeÄa- 
TOHHoro OTHouieHHH n o  pnc. 1 no3BOJiHeT BunoÄHHTb nepeA any c 
HaHMeHbuiHMH raöapH TH U M H  pa3M epaM H .

OTP63KH X  H y  HaXOAHTCH H3 TpeyTOÄbHHKOB O 1BO 3 M 0 »4 0 3 , 
o ftp aayeM u x npoeKUHHMH npHMbix 0 j 0 3 h  O jO a na HopMAAH k 
BHTKy . H a  h h x  HMeeM

Xi =  t cos Xjj 
yi a* t cos 0t; 
X2 =  t cos Xj; 
y i =  t cos fl2.

y rA b i X i, X2, 0 i h 0* cKAaAbiBaioTCH H3 cneAyiouiHX yrnoB: 

■̂1-2 =  ß T  “2 ±  H 01-2 =  ß "F al +  •

B epX 'H H e 3H3KH OTHOCHTCH K nOBOpOTy H anpaBO , a HHJKHHe —  
*  n o B o p o T y  H aA eB o  n p n  j ic b o m  H anpaBAeHHH Hape3KH.

J lB e  c x e M U  a a h  on p eA e jieH H H  s t h x  yrAO B H 3 o ö p a * e H b i BHH3y
cn p a B a  h cneßa Ha pnc. 6.

riOÄCTaBAHH B ypaBHOHHe TOAIUHHbl BHTKa 3HaneHHH 0Tpe3-
k o b  x ,  y  h t  h yrAOB X2, 0 i  h  02, nonyHHM

R jix OÄHHaKOBbix ipa3MepoB nepeaann  npH oähom  h tom  * e  
3aK0He H3MeHeHHH nepeAaTOHHoro OTHouieHHH Ha pnc. 7 noKa3a- 
Hbl KpHBbie H3MeHeHHH yTAa HaKAOHa BHHTOBOH AHHHH HepBHKOB 
A ßyx KOHCTpyKUHH pyAeBbix MexaHH3M0B c rnoöoHAaAbHoft nepe- 
Äaneft atA h c KpHBomnnHOH aK p . 3A ecb  >Ke npHBeAeHa Ana- 

rpaMMa H3MeHeHHH nepeAaTOHHoro OTHouieHHH im oöen x  nepe- 

Aau. Kan bhaho, H3MeHeHHe y rA a  HaKAOHa bh h toboü  ahhhh  nep- 
BHKa TAOÖOHAaAbHoft nepeÄanH npoTeKaeT HecKOAbKO Aynrne, neM 
y  nepBHKa KpHBOiunnHOH. E cah  b rAoöoHAaAbHoft nepeÄ ane p a 3- 
HOCTb b y rn a x  HaKAOHa BHTKa nepBHKa BU3biBaeT CKOAb*eHHe 
paöoHHX noBepxHocTeft nepeAaTOHHofl napbi, t o  b kphboh ih iihoh  
nepeÄane p a3H0CTb b y rA a x  HaKAOHa BHTKa nepBHKa HHKaKoro 
bahhhhü Ha CKOAbmeHHe paßon nx noBepxHocTeft ne 0K33biBaeT.
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O n p e A e j i e H H e  K p y T H j i b H b i x  K O J i e 6 a H H H  h  n a p a i v i e T p o B  r a c H T e j i e H  K O J i e ö a H H H  

ä j i h  H O B b i x  A B H r a T e j i e f i

KaHA- TexH . H ayK  10. A . K O T A H  

HAMH

D H E J I H X  BhlHCHeHHH nOTpeÖHOCTH B raCHTeJIHX KpyTHJIbHUX 
* *  KOAeöaHHfi aah hobhx öhctpoxoahhx ABHraTeAeß h onpe- 
fleaeHHH hx napaMeTpoB b H A M H  Öhao npeAnpHHHTO Topcnorpa- 
(J)HpOBa.HHe V-o6pa3HUX BOCbMHUHAHHAPOBblX ABHraTeAeß A, E H
B (Taö a . 1)'.

T a Ö J i H u a

flBHraTejib

30O
<s

0  09 30
«  sCU

ee
X
B
CuO

X tt

• V
CJ *  
CU®
S 93«  CU
S s 5 sSt

HOO .
X
3 •O ^
S  (0

' >, 
0  H
& &  
'S *  0  2
S -
| str t-

3 h
0? X H «7
Cu 0 

2

A  —  KapÖiopaTopHbift 
AJIH ^erKOBblX aBTOMO- 

bhcokoto K^ac- 
c a .................................. 6 95 100 200 4200 45

B — KapötopaTopHbift 
JtJiji rpysoßbix aBTOMO- 
6H^eft ............................ 6,96 95 108 180 3200 48

B —  c BocmiaMeHe- 
HHeM OT OK8TH5I RJIH 
Tfl^eaux rpyaoBbix aB- 
TOMOÖHaefi . . . . . .

t

14,85 140 130 240 2100 90

Phc. 1. R a m m  KpyTHAbHbix KOAeöaHHfi

K oropoM y npHKpenÄHiOTCJi n o jiio ca  MarHHTa 6  h orpa.HHHHTeJiH 7, 
o6pa3yiOT ceftcMHwecKyio M accy. 3 T a  Macca coeflHHeHa c poTopoM 
njiacTHHHaTofl npyiKHHofi 8 .' I lp n  bo3hhkhob0hhh Ha nepexoAHHX 
peacHMax KOJieÖaHHfi ceficMHHecKofi M accu  orpaHHHHTeAH XOAa 
AHMHTHpyioT hx b n p eA eA ax ± 5 ° ,  a TpeHH&npyjKHHH o Baji po ra - 
pa cnocoÖCTByeT hx öu cxp oM y  rameHHio.

3 . Ä. C. HHAyKTHpOBaHHaH B OÖMOTKaX AaTHHKa CHHMaeTCH 
IUGTK3MH C KOJIJieKTOpHblX KOJICU 9 H JO. KOJlbHO 10 OHaÖHCeHÜ 
paAHajibHbiM ycHKOM, saMUKaiomHM Ha M accy oäh h  pa3 3a 0 6 0 - 
poT uenb, nHTaeM yio OTAenbHHM SAeMeHTOM. B s t o t  m omcht k pe- 
rHCTpnpyiomefl a n n apaType nonaeTCH 3AeKTpHuecKHß HMnyjibc, 
HCnOJIb3yeMbIH AAH OTMeTKH OÖOPOTOB. C H H Ta« C AaTHHKa 9. Ä, C., 
n ponopuH O H aAbnan  c n o p o c T ii KOAeöaHHÜ, noÄaeTCH  -pp  MfHHTpr-

pn py iom y io  uenb ycHAHTeAH, c B u xou a  KOToporo CHHMaeica cur- 
Haji, nponopuHOHajibHbiö yrnoBUM  nepeMemeHHHM nepeuH ero k o h - 
ua KOJieHuaToro Bajia.

TapnpoBKa annapaiypH b cöope np0H3B0AHAacb c  noM om bio 
cneunajibH oro ycTpoflcTBa (pnc. 2 ) .  S k cu ch tp h k  I , HacaKeHHHii 
Ha Bau 3JieKTpoABHraTeAH 2 c peryAHpyeMHMH oÖopoTaMH nepe3

K oM njieKT a n n a p a T yp u  a ah  TopcHorpa(j)HpoBaH:HH c o c to h t  h3 
AaTHHKa «pyTHAbHblX KOAeßaHHft, yCHAHTeAH C HHTei'pHpylOIUHM 
h AH4>c})epeHUHpyiomHM KOHTypaMH, KaTOAHOro h iuAefi<}>OBQro oc- 
UHAAOrpa<j)OB H npHÖOpOB nHT3HHH. POTOP 1 AaTHHKa HHAyKUH- 
OHHOrO THna, 5K6CTK0 COeAHHeHHblß C KOABHHaTHM B3A0M ABHra- 
TeAH, weceT oÖMOTKy 2 (pnc. 1 ).  AAiOMHHHeBbiß Kopnyc 3, nocTO- 
HHHblfi KOAhUeBOß MaTHHT 4 H ÄHCK 5 H3 HeMarHHTHQH CT3AH, K

P hc. 2. TapnipoBOHHoe ycrpoßcTBo.

BHAKy H nOBOAOK 3, npHBOAHT B K0Ae6aTeAbH0e ÄBHJK©HHe pOTOp 
AaTHHKa.

HHAyKTHpyeM an npn 3to m  s . a . c . noÄaeTCH Ha ycHAHTeAb h 
nocAe HHTerpnpoBaHHH 3anHCbiBaeTCH ocuH AAorpa^oM .

MacuiTaö TopcHorpaM M u M  onpeAeAaeTCH H3 cooTHOuieHHH

M  =  —  zpadjMM , 
a

V =  a r c t g
l

e —  3KcuenTpHUHTer SKCueHTpHKa; 
l —  AAHHa noBOAKa; 

a —  aMnAHTyAa TopcnorpaMMu.
Z Iah onpeAeAeHHH 33bhchm octh M acurraöa o t  HactoTbi h aM- 

rtAHTyflbl KOAeöaHHfi H3MeHHAHCb OÖOpüTbl 3A6KTpOÄBHraTeAfl TH« 
PHPOBOHHOTO ycTpoflcTBa H yCTaiHaBAHBaAHCb 3KCUeHTpHKH c paa- 
AHHHOft BeAHHHHOß 6.

flB H raTeA b A  TopcH orp a^n poB aA ca  b cd op e  c rHApoTpaHc<})op- 
MaTopoM, MexaHHHecKaa noH H Kaiom aH  nepeA ana rnApoMexaHH- 
neCKOfl KOpoßKH 6bIAa 3a6AOKHpOBaHa. B UeAHX HCKAIOHeHHH 
TpyAHocTeß, cBH3aHHbix c HcnuTaHHHMH ABaraTeAH, paÖOTaiom ero 
npn HOAHOCTbK) OTKpblTOß APOCCeAblHOfl 3aCA0HKe, TOpCHOrpaij)HpO- 
BaHHe ABHraTeAH A  ocymecTBAHAOCb npn Harpy3Ke 60% o t  noA- 
Hoß h ABHraTeAH B —  npn H arpyane 70%. ZlBHraTeAb B Topcn- 
orpa^HpoßaACH npn noAHoß noAane TonAHBa.

B npouecce HcnbiTaHHß c noM om bio KaTOAHoro ocuHAAorpa<J)a 
npOBOÄHAOCb HaÖAIOAeHHe 3a paSBHTHeM KpyTHAbHUX KOAeÖaHHß. 
Pe30Hai!CHb!e 30HbI OÖOpOTOB (pHKCHpOBaAHCb, HTO TTO3B0AHA0 B 
AaAbHefiiHieM npH 3anncH cocpeAOTOHHTb BHHMaHHe Ha s t h x  3 0 - 
Hax. 3 a ie M  KaTOA-Hufi ocuHAAorpa^i 3aMeHHACH uiAefl<J)QBbiM h sa- 
nHCUBaAHCb KOAeÖaHHH. B pe3yAbTaTe oöpaßoTKH TopcnorpaM M  
nocrpoeHbi pe30HaHCHHe KpHBbie (pnc. 3 , 4  h 5)'. H o  och  aöcu ncc 
OTAOHteHbl OÖOpOTbl ABHraTeAH, no OCH OpAHHaT-— ABOfiHbie aMÜAH- 
TyAbi KpyTHAbHHX KOAeÖaHHß, nepecHHTaHHbie Ha noAHyro Ha- 
rpy3Ky. IlepecH eT  ocym ecTBAHAcn n o  pesyAbTaxaM  Topcn orpa^H - 
poBaHHH, npoBeAeHHoro npn noAHOCTbro otkphtoA ApocceAbHoß 
3acAOHKe Ha pe30HaHCHbix oÖ opoTax. TopcHorpa({)HpoBaHHe noA- 
TBepAHAo cymecTBOBaHHe nponopuHOHaAbHOCTH Me>KAV Harpy3Kofi 
Ha ABHraxeAb h aMnAHTyAofl KOAeöaHHfl. U,H(}>pbi HaA kphbumh  
COOTBeTCTByiOT nopHAKaM pe3OHHpyi0mHX rapMOHHK.

H a p e3 0 H a «C H o fl kphboA ABH raTeAH  B (phc. 3) bhach cAaÖbifl 
p e 3 0 H a «c  rapMOHHKH 8 -ro  n op n A K a  (rA a B H o ß ) rapM OHHHecKoü c o -  
CTaBAHiomeß KoneöaHHfi npn n=5=2000 qÖ/m h h . CoÖCTBeHHan na-
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cTO T a  KOJießaHHH KO JieHHaToro B a jia  paBH a 16 000 b M H H y iy . Dpa  
HOM HHajibHHX o ö o p o T a x  (n=3200 oö/mhh) h noJiHoft « a r p y 3 K e  
ABOÖHaa a M n jiH T yÄ a  y r a o B b ix  K oae6aH H Ö  2a paBH a 0,2°.

y  ABHraTejia B (pn c. 4) rapMOHHKa 8 -ro  nopaAKa peaoHHpyeT 
npn n=1670 o6/mhh. ÜBOÖHaa aMnaHTyAa Koae6aHHft 2a nepea- 
Hero KOHita o a a a  npHÖJinataeTca k  0,1°. HaöjiiOÄaeTca caaöoBH- 
pa>KeHHbift ipeaoHaHC rapM OHHK 7-ro h 6 '/2-napaÄKOB. C o ö c t-

P hc. 4. Pe30HaHCHaa KpnBaa KpyTHAbHbix KOJieÖaHaft KoaeHnaTO- 
r o  Bajia ABHraTeaa B.

BeHHaa aacTOTa KoaeÖaHHfi K oaeH aaToro Baaa co craB a aeT  13 300 
B MHHyTy. Pe30HaHCHaa KpaBaa ABHraTeaa A  6e3 racH Teaa Koae- 
6a «H ß  noKa3aHa Ha pnc. 5 nyHKTHpHofi AHHHeft. MaKCHMajibHaa 
aM naHTyaa b peacaiaHce rapMOHHKH 4-ro nopaAKa npn n =  
=  4250 o6/m hh paBHa 0,65°. HaÖJHoaaeTca c jia ö u fl p e 3 0 Ha.HC rap -
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P hc. 5. Pe30HaHCHbie KpHBbie KpyrajibHbix KOJieöaHHH ABHraTeaa A.

m oh h k  5 -ro  h 5 V2-T0  n op H Ä K a . Ha pnc. 6 ,a n pH B eaeH U  s k b h b 3 - 
jieHTHbie CHCTeMU KoaenaaTb ix b h a o b  ABHraTeaeft B h  A. Uh<J)- 
paMH 1/5, 2/6, 3/7 h 4/8 o6o3HaaeHbi h h a h h a p h , k  KOTopbiM 
o th o c h t c h  cooTBeTCTByioiiiHe Maccbi, nnijipoft 9 —  M acca Maxo- 
BHKa h a h  B eÄ ym n x a a eM eH T o s  rHApoTpa,Hc<|>öpMaTopa. Ha s to m  
ace p H cyH K e y x a a a H b i 5 K 6 c tk o c th  c  o T A ea b H b ix  yaacTK O B  cHCTeMhi, 
npHBeAeHHbie AAHHH l, MOMeHTU HHepoiHH npHBeAGHtHbix Macc 3.

UHcppu b HHCJiHTeae o th o c h tc h  k ABHraTeaio A, b 3HaMeHaTeae—  
k ABHraTeaio B. SKBHBaaeHTHbie ch ctcm u  yToaHeHbi nyTeM cpaB- 
höhhh coöcTBeHHbix aacTOT Baaa, onpeAeaeHHbix TapcHorpatJwpo- 
BaHHCM h noayneHHbix pacaexoM . P a ca eT  npoH3BOAHaca no Me- 
TOAy ocTaTKa, ocHOBaHHOMy Ha paßeHCTBe a ya ro  cyMMbi mom6h- 
to b , cna  ynpyrocTH  h cha  hhcpuhh Koaeßaiou iH xca  Macc ch c tc - 
mu npn cb o 6 o a h h x  KoaeÖaHHax. O npeaeaeH H e coÖCTBeHHbix ko- 
aeÖaHHfl BKBHBaaeHTHOH cHCTeMM ABHraTeaeft A  h B no  m ctoä )'

Phc. 3. Pe30HaHCHaa »p n e a a  KpyTHAbHbix KoaeöaHnft KoaeH aaToro 
B aaa  A BaraTeaa  B.

Ph c. 6. SKBHBaaeHTHaa CHCTeMa (a )  h OAHoy3AOBaa (popMa k o - 
aeöaHHft (6 ) ABHraTeaeft A  (ixH ^pu  b a n ca H rea e ) h B (iiHcjipbi 

b aH aM enaTeae ).

ocTaTKa npHBOAHTca b Ta 6a. 2 (äah  ABHraTeaa B co=
16 000 koa/mhh= 1670 l/cex.; co2=2 ,8  • 10B 1/ceK).; aaa ABHraTe- 
aa A  (0=17000 koa/mhh= 1780 1/cex.; <os= 3 ,1 8 • 106 1/ceK.).

T a f i a H i i a  2

>> 

s  ses
X  CU 
0  ^  
H X

s  
S  *=5

X

M o n e H T  chji ynpy- 
rocT H  M  • 10” 6 

( - / o J>a ■ 10— 6)  
A B H raTeae fl

H aH H w e aKBH Ba- 
JieHTHOft CHCTeMM —  
-/ m » • 10» (10«/C) 

ABHraTeaeft

AMiuiHTyaa K o a e -  

fiaHHft a ; —  j  

Ana ABHraTeaeft
aOO
cs
a

%
B A E A E A

(- 1 ,2 9 ) ( - 1 . 4 ) — 1,29 —  1,4 1 1 1/5
1/5—2/6 -1 ,2 9 — 1,4 (0,15) (-0 ,1 9 4 ) (-0 ,2 1 0 )

— ( - 0 ,6 1 ) (0,655) -0 ,7 55 -0 ,8 3 0,806 0,79 2)6
2/6—3/7 - 1 ,9 -2 ,0 5 (0 ,2 ) (-0 ,3 8 0 ) ( - 0 ,4 1 ) —

— (-0 ,3 2 2 ) (-0 ,3 1 6 ) -0 ,7 55 -0 ,8 3 0,426 0,38 3/7
3/7-4/8 -2 ,2 2 -2 ,3 7 (0,15) (-0 ,3 3 3 ) (-0 ,3 5 4 )

— ( - 0 ,1 2 ) (-0 ,0 3 6 ) -1 ,2 9 - 1 ,4 0,093 0,026 4/3
4/8-9 -2 ,3 4 -2 ,4 0 6 (0 ,1 ) (-0 ,2 3 4 ) (-0 ,2 4 1 )

(+ 2 ,3 6 ) (+ 2 ,4 2 ) -1 6 ,9 -1 1 ,3 —0,141 -0 ,2 1 4 9

n p H M e a a H H e .  OcTaioK enpeaeaa^cfl cjiexyioiuHM oßpa30M: 
Aah aBHraiejia B R  =  2,36 — 2,34 =  0,020; aah ABHraTeAH A  R = 2 ,4 2 — 
—2,406 =  0,014.

H o aaHHbiM Ta6a. 2 na pnc. 6, 6 nocTpoeHU OAHoy3AOBbie (Jjop- 
Mbi KoaeöaHHft KoaeHaaToro Baaa (Aßyxy3aoBbie (popMbi Koaeöa- 
h h ö  npn HcnbiTaHHax 6e3 racHTeaeft He npoaBaaaHCb).

Ha pnc. 7, a npHBeAeHa SKBHBaaeHTHaa CHCTeMa KoaeHaaToro 
Baaa ABHraTeaa B, a « a  pnc. 7, 6  —  cooTBeTCTByiomaa oAHoy3- 
aoßaa <)>°pMa Koae6aHHft. B Ta6a. 3 aaHbi cyMMapHhie 3HaaeHHH 
OTHocHTeabHbix aMnairrya, noayaeHHue b pe3yabTaTe nocTpoeHHH 
BeKTopHbrx AHarpaMM rapMOHHaecKoro MOMeHTa h OTHOCHTeab- 
Hbix aMnaHTyA.

H 3 xaöa . 3 bh aho , h to  H apaAy c raaBHUMH rapMOHHKaMH (4-ro 
h 8-ro nopaAKOB) 3HaaHTeabHbiMH hbah io tch  TaK>Ke rapMOHHKH 
3— 7-ro, 1— 5-ro , 5 ‘ /2-ro h 6 [ I 2- t o  nopaAKOB. 3 t o  noÄTBepacAaeT- 
ca h pe3yabTaTaMH SKcnepHMeHTa (pnc. 4 h 5).

KpHBaa $opMH KoaeöaHHft KoaeHaaxoro Baaa ABHraTeaa B 
.HMeeT HaHÖoAbinHH HaKaoH Ha ynacxKe M e*ay  AHaHHapaMa 
4/8— 9. Yroa 3aKpyTKH KoaeHaaToro Baaa cocTaßaaeT b a 3 h h o m  
caynae 0,025°. JJonoaHHreabHoe 3HaKonepeMeHHoe KacaTeabHoe 
HanpaaceHHe Ha noBepxHOCTH uiaTyHHoft rneÜKH He npeBbiuiaeT 
75 K e jc M 2. TaKoe H e3 H a iH T eab H oe  H anp a iK eH H e He M05Kex c h h x o t l
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npoHHOCTH KoaeHHaxoro Baaa, noa roM y no ycaoBHHM npoHHoem  
HeT HeoöxoÄHMOCTH yeraHaBaHBaTb Ha AßHraTeab racHTeab Kpy- 
raabHUX KOJießaHHH.

y  KoaeH naToro Ba/ia ABHraTeasi B y ro a  33KpyTKH n a  ynacTKe 
Mexay UHJiHHÄpaMH 4/8— 9 HeßöJibiiioH (0,01°). MaKOHMaabHoe

Phc. 7. SKBHBaJieHTHaa cHCTeMa (a )  h ojHoy3JioBan (popMa ko- 
aeßaHHft (6 ) ABHraTeaa B.

3HaKonepeMeHHoe aonoaHHTeabHoe HanpaxeHHe c yneTOM B03- 
m oxh oto  B03pacT3HHH aMnaHTyabi no Mepe npnpaöoTKH ÄBHraTe- 
Teaa cocTaBJiaeT 70 kz/cm2\ nocTaHOBKH racHTeaa KpyTHJibHbix 
KOJießaHHH ABHraTejib He Tpeßyer.

T a Ü J i B u a  3

OTHOCHTejibHhie aM n^HTyflu  KOJießaiiHft npH caeay iom eM  
nopfiÄKe rapMOHHK

AK.V
H 1 1 4 . 4 - 4 -
t-Sm

1,5 2,6 3,7 4,8 2 2
« T 4 7 — 

2

G 1,40 0 1,40 4,64 0,62 1,28 1,32 0,64
A 1,52 0 1,52 4,39 0,60 1,56 1,40 0,62
B 1,39 0 1,39 4,60 0,44 1,18 1,26 0,52

OopMa KcwieOaHHH ABHraTeaa A  HMeeT MaKCHMaabHbifi HaK.xon 
Ha yaacTKe M exay uhjihhaP3mh 3/7— 4/8. Yron 3aKpyTK« Ha aro.\i 
yaacTKe cocTaBaaeT 0,11°, aonoaHHTeabHoe Hanpaxenne 
230 kz/cm2. Taxoe Hanipaxeime He MoxeT Bbi3BaTb ycTaaocTHoe 
pa3pyineHHe Baaa, ecan «eT  aeiJieKTOB b oßpaöoTKe meex h raa- 
Teaefi. OaHaKO KoaeßaHHa aocTaTOHHbi aaa Toro, htoöu Bbi3bi- 
BaTb noBbimeHHbift H3HOC aeTaaeft npHBoaa rasopacnpeaeaeHHa, 
a Taxxe  uiyM h BHÖpauHH ABHraTeaa, hto HeaonycTHMO aaa aBTO- 
MOÖHJia Bbianero Kaacca. Bo3moxho B03pacT3HHe HHTeHCHBHocTH 
KOJieöaHHH no Mepe H3,Hoca ABHraTeaa BcaeacTBHe yMeHbuieHHa 
rauieHHa KoaeßaHHft. noaroMy 6uao peuieHO noaoßpaTb aaa a b h - 
raTeaa A  pe3H«0Buft racHTeab.

OnbiTHbie ra c H T e a n  H3TOTOBaaaHCb H3 pe3HH Ha ocHOBe H aTy- 
p a jib H o ro  KaynyKa, H ano jiH eH H bix  ra 3 0 fio ft  h aa M n o B o ft c a x e f i .  
K p a T K a a  xap aK TepH C TH K a M exaHHHecKHX c b o h c t b  pe3HH npH Beae- 
na b T a ö ji .  4.

C ueabio cpaBHeHHa aHHaMHnecKHx c b o h c tb  onbiTHbix racHTe- 
aeft onpeaeaaan h x  co6cxB©HHbie nacxoTbi. JXna axoro na  noaBHx- 
h oh  Macce racHTeaa MOHTHpoBaaca A 3 th h k  h B036yxaaaHCb ee 
KoaeöaHHa, KOTopue 3anHCbiBaaHCb ocunaaorpaijioM. JJjia o6pa- 
6 o tk h  oTOnpajiHCb ociiHaaorpaMMbi, HMeiomHe paBHbie HanaabHue 
äMnjiHTyÄbi. H 3  ocuHJiJiorpaMM Haxoanaacb qacxoTa c o O c tb o h h u x

T a 6 m a a  4

A3as«VOh
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0 4» 2*a s 2v m C31 S cl O Cf
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o*34)
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npoqnocTb 
KpenjieHHH 
k MeTaÂ y 
B KejCM*

Hhĉ o mn- 
aob np« 

MHOrOKpaT- 
HOM OKaTHH 

Ha 50%

1 160 550-650 20-30 40-45 30-40 400 000
2 160-200 500-600 12-20 55-60 40-60 400 000
3 160—200 500-600 12-20 60-65 40-60 400 000

KOJieöaHHH h jiorapH<j)MHHecKHH ÄeKpeMeHT 3axyxaHHa, 0Ka3aB- 
uihhch paBHbiM an a  Bcex racH Teaefi 0,50— 0,55. XapaKTepHCTHKH 
racHTeaeft npaBeaeHbi b tq ö ji. 5.

T a f i j i n u a  5

<u
«3Otu
RnQf
Ha

a«ei CO ^ O

«3as
CO<L>
0.

MHHHMaJlb« 
Han tojiihh- 

Ha cjioh 
peSHHbl 
B MM

Momcht 
HHepUHH 

nOABH>KHOH 
MaCCbl B 

K2]CM• CeK2

CoCcTBeHHaa 
qaCTOTOTa 
racHTeaa 

KOJieöaHHft 
B KOJI/MHH

OTHomeHHe 
COÖCTBeHHblX 
nacTOT racHTe-
JI5I KOneöaHHH
h KOJieHHaToro 

Bâ a

1 1 5 0,20 7000 0,41
2 1 8 0,20 6 000 0,35
3 3 5 0,20 12 500 0,74
4 3 5 0,24 11500 0,67
5 3 5 0,28 10 000 0,59
6 3 8 0,20 10 000 0,59
7 2 5 0,20 12 000’ 0,7
8 2 5 0,24 10 500 0,62
9 2 5 0,28 9 500 0,56

3HaHHe xapaKTepncTHK aaao B03M0XH0CTb 3apaHee cyanTb o 
OBOHCXBaX HeCKOJIbK'HX CXOXHX nO COÖCTBeHHblM HaCTOTaM raCH- 
freaeft no pe3yabT3TaM HcnbiTaHHH «a  AßHraTeae oahoto h3 hhx, 
HTO n03BOÄHBO COKpaTHTb OßbeM paÖOTbl nO TOipCHOrpa4)HpO- 
B3HHIO.

HcnuTaHHa noKa3aan (pnc. 5 ), h t o  racHTeab KoaeöaHHfi Ns 1, 
oßaaaaiomiift h h 3 k oh  coßcTBeHHoü h 3 C to to h  (y =0 ,4 1 ), He Hapy- 
jnaeT KOJießaHHH KoneHHaToro B a jia . I3o s t o h  npHHHHe racHTejin 
KOJießaHHH JMe 1 h 2 (y=0 ,35 ) 6buih OT6paKOBa.HU.

TacHTeab KoaeßaHHH N° 3 OHHxaer aMnaHTyau pe30HaHCHbix 
KOJieöaHHH OÄ«oy3BOBoß (j)Oip'Mbi (c rapMOHHKon 4-ro nopaana) 
b 3 pa3a h CMemaeT hx b 30Hy 3900 o6/mhh . noaBaaeTca pe30- 
HaHC rapMOHHKH 4-ro nopHAKa no AByxy3AOBOH <J>°PMe b 30He 
4500 o 6/mhh c aMniiHTyAOH KoaeßaHHH 0,45°.

AHajiorHHHbift peayAbTaT aaeT racHTeab KOJießaHHH K » 6. Tacn- 
Tejiu KoaeöaHHH Ns 4, 5, 7 h 8 ycTpanaioT pe30HaHCHbie KoaeßaHHa 
oaHoy3aoBOH <J>opMu; aMnanTyau Koae6aHHft aByxy3aoaoH <J>op- 
mu (b  pesonance rapMOHHKH 4-ro nopaaKa) HaxoaaTca b npeae- 
aax o t  0,32° (racHT&nb xoaeöaHHH N« 7) ao 0,45° (racHTeab ko- 
JieöaHHÜ N» 5). HanayHuiHH pe3yabTaT nojiyneH npn HcnbiTaHHax 
ABHraTeaa c racHTeaeM KoaeöaHHH Ns 7. Pe30HaHCHue Koae6aHna 
cMecTHAHCb B 30.Hy 4500 o6/mhh, t .  e. BbiuuiH 3a nipeaeau pa6o- 
hhx oöoipoTOB ABHraTeaa. AMnaHTyaa KoaeßaHHH npn 
n=4200 o6/mhh « e  npeBbimaeT 0,2°, a npn n=4500 O'6/mh.h —  
0,32°. üpn  3tom aonoaHHTeabHbie MaKCHMaabHbie anaKonepeMen- 
iHbie HanpaxeHHH He npeBbiuiaioT cooTBeTCTBeHHo 80 h 130 kz/cm2, 
hto caeayeT CHHTaTb BnoaHe yaoBaeTBopHTeabHbiM.

H3aoxeHHbie pe3yabTaTbi HcnbiTaHHH no3BoaHaH peKOM6Hao- 
BaTb aaa ABHraTeaa A  racHTeab KoaeöaHHH c pe3HHOH Ns 2, 
y  KOTopoft MHHHMaabHaa ToamHHa caoa paBHoro conpoxHBaeHHa 
5 MM.

M omoht HHepnHH noaBHXHOH M aceu  racH Teaa cocTaßaaeT  
0,20 KZ-cM-ceK2, coöcTBeHHaa qacTOTa —  12 000 koa/mhh .

\
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A ß T O M a T H H e c K H e  p e r y j i ß T O p b i  T e M n e p a T y p b i  o x j i a j K / i a i o m e H  b o a m

A B H r a T e j i f l

A. X. 9J1HABA 
HAMH

n P H  H C n b l T A H H H X  h HCCAeAOBaHHHx aBTOMOÖHAbHbix abh - 
ra reA e fi ba >khhm ycAOBneM »BAHeTCH noAAep>KaHKe TeMne

paTypbi oxjia>K,naiomeft b o ä h  Ha onpeAeAeHHOM, cooTBeTCTByio- 
meM 3aAaHHHM ycAOBHHM, ypoBHe. O a h 3 k o  peryAHipoßaHHe TeM- 
nepaTypbi oxAaxcAaiom eH  jk h a k o c th  ( b o ä h )  repH s to m  ä o  Ha- 
CTOHiuero BpeMeHH b öoAbmnHCTBe cnynaea  npoH3BOAHTcn Bpyn- 
Hyio. ABTOMaTH3auHa peryAHpoBaHHa TeM nepaTypbi oxAaHCAaio- 
m efl h c h ä k o c th , a b  AaAbHeniiieM h MacAa, i io 3 b o a h t  ycKopHTb

npOiBeAeHHe HCnblTaHHft, nOBblCHTb HX TOHHOCTb H COKpaTHTb KOAH- 
neCTBO AHII, 33iHHTbIX 0 6 cAy>KHBaHHeM HCnblTaTeAbHOH yCTaHOBKH.

B M e c r e  c  TeM  n p n  pa3AHHHHX HcnbiTaHHHX ABH raTeAH  T p eß o - 
BaHHH k  ip eryA H poB aH H io  T eM n ep a T yp b i oxna>K A aio iii,eH  jkhäkocth  
pa3AHHHbi. n p n  TH noB b ix  CTeHAOBbix n cnb iTaH H ax  A B H raT eA e ii 
T e M n e p a T y p y  c A e A y e T  n oA A ep jK H B aT b  n a  onpeAeAeH H O M  y p o a i ie  
( oÖh h h o  80°) c TOHHOCTbio ± 2 ° ; b C A yn ae  npoBeACHHH H aynH O • 
HCCAeAOBaTeAbOKHX p a ß o T  MOJKer n oT p eöo B a T b cn  H3MeH6HHe TeM 
n e p a T y p b i o xA a > K Ä a iom e ft  b o ä h  b ih h p o k h x  n p e A e A a x  c noBbi- 
UieHHOft TOHHOCTblO H3MepeHHH, H AnpHM ep ±  1°. CoOTBeTCTlBeHHO 
KOHCTpyKUHH aBTOM aTHnecKHX p e ry A H T o p o B  T eM n ep aT yp b i o x A a * -  
Aaiomefl WHAKOCTH AOA}KHbI ÖHTb pa3AHHHHMH.

H a  pnc. 1 noKa3a«a np«HUHnHaAbHaH cxeMa SAeKTpH'iecKoro 
TepM operyAH Topa, no3BOAHiomero noAAepjKHBaTb nocTOHHHoii 
TeM nepaTypy oxAaKAaiom en b o ä h  ABHraTeAH b iunpoKOM AHa- 
na30He 3aAa»HHX TeMnepaTyp. CxeM a ÖHAa p a apaöoTan a  h H3-. 
roTOBjieHa coTpyAHHKaMH B H H H  H ü  h H AM H  npn BbinoAHeHHii 
b 1956 r. coBMecTHoil paßoTbi b AaöopaTopHH BHHH H ü.

HyiKHan TeMnepaxypa b o ä h  b cncTeMe oxa3 }kä£h hh  ABHraTeAH 
B AaHHOM ycTpoHCTBe 3aAaeTCH KOHTaKTHbIM TepMOMeTpoM 1, 
ycTaHOBAeHHbiM na BbixoAnmeM naipyÖKe, a KOAHHecnBO x o a o ä - 
h oö  b o ä h , AOÖaBAHeMOH b CHCTeMy oxAa>KAe«HH ABHraTeAH, pery- 
AHpyercn KAanaHOM 2, KOTopnft ynpaBAHeTCH SAeKTpoMarHHTOM 3.

Ä a h  k o h tp o a h  T eM n ep a T yp b i B xoA H m eft h B b ixo A n m eft b o ä h  
yCTÄHOBAeHH Tep M O M eTp H  COnpOTHBAeHHH 4 H 5, HTO n03B0AHeT 
OTCHHTblBaTb HX nOK333HHH Ha paCCTOHHHH. TaAbBaH O M eTp BMe- 
CTe c n ep eK A ion a T eA eM  6 h p acn peA eA H TeA b H b iM  uihtom  7 m oikct 
6H Tb  n oM em ew  b ak>6om H a n ö o A e e  yA oöH O M  M ecTe.

F opnnaH BOAa H3 pyöauiKH 8  ABHraTeAH nocTynaeT b cm cch- 
TeAbHHH ßanoK 9, OTK.yAa c noM om bio b o a h h o t o  Hacoca 10 B03- 
Bpam aercH  b BOAHHyio pyß an iK y  ABHraTeAH. K o rA a  TeM nepaTypa 
BOÄH, BHXOÄHUieft H3 BOAHHOfi py6aUIKH ABHraTeAH, npeBblCHT 
BeAHMHHy, yCTaHOBA6HHyiO Ha KOHTaKTHOM TepMOMerpe, nOCACA- 
« hö  33MHKaeT uenb TOKa, p eA e  11 cpaöaTH BaeT, KOHTaKT 12 3a- 
MUKaercH. BcAeACTBne s t o to  cpaöaTbiBaeT c o a c h o h a  3, KOTopbifi, 
rapeoAOAeB conpoTHBAeHne 3anopHoft npy>KHHH 13, oTKpbiBaeT 
KAanaH 2, h xoAOAHan BOAa H3 ypaBHHTeAbHoro 6anKa 14 no- 
CTynaer b BOAOCMecHTeAbHHft öanoK 9, rAe paaöaBAneTCH noAa- 
B-aeMan b ABnraTeAb ropan aa  BOAa. ü p n  s to m  h 3a h u ih h h  b o a b  H3 
CMeoHTeAbHoro öanKa cAHBaercn b KaHaAH3aunio nepe3 b o a o - 
iCAHB.Hyio T p y ö y  15. npn noHH*eHHH TeM nepaTypH  b o ä h , b h x o - 
AHmeft H3 pyßaniKH ABHraTeAH, HHXCe yCTaHOBAeHHOH BeAHHHHbl,

KOHTaKT TepMOMerpa 1 pa3MHKaeTCH, n o A  ä c h c tb k c m  npy>KH- 
h h  16 pa3MHKaeTCH KOHTaKT 12, BbiKAionaercH peAe 11, pa3Mbi- 
KaeTCH c h a o b a h  uenb, BbiKAionaeTCH coAeHOHA 3 h  noA AeftcTBHeM 
3anopHoft npyjKHHbi 13 3aKpHoaercH KAanaH 2, b pe3yAbTaTe nero 
npexpamaeTCH Aocryn x o a o a h o h  b o ä h  b cMecHTeAbHHfi ßanox.

Bo H3Öe>KaHHe n oA ropaH H H  KOHTaKTOB n a p a A A e A b n o  peAe bk a io - 
M6HH KOHAeHCaTOpbl 17 H 18, KOTOpHB TaCHT SKCTpaTOKH.

flA H  3anOAH6HHH BOÄOfi CHCTeMH OXA3>KAeHHH ABHraTeAH HAH 
ä a h  SKCTpoHHoro noHH/KeiiHH TeMnepaTypu oxAajKAaiomeft b o ä h  
CHAOBan uenb myHTHpyeTCH c noMombio k h oh k h  19, pacnoAOAcen- 
Hofl Ha nyAbTe ynpaBAeHHH.

M t o 6 h  HCKAIOHHTb BAHHHHe KOAe6aHHH A3BAeHHH B BOÄOnpO- 
b o a h o h  ceTH, b CHCTeMe peryAHpoBaHHH TeMnepaTypbi b o ä h  HMe- 
eTCH ypaBHHTeAbHblH ÖaHOK 14, B KOTOPOM HOCTOHHHHÖ ypOBBHb 
b o ä h  noAÄepJKHBaeTCH 3anopHHM KAanaHOM 20 c nonAaBKOM 21.

npn HaAHHHH rHÄpOTOpM030B 
MOHCHO HCnOAb30BaTb HX 
ypaBHHTeAbHbie BOAHHHe 6a- 
KH.

JFah nOAAop>kah hh  n ocT o - 
HHHoro ypoB H H  b ß aH K ax  14 
H 9  CAyjKBT CAHBHbie Tp y - 
6 h  15 h 22, n o  k o t o p h m  a h u i-
HHH BOAa OTBOÄHTCH B KaHa- 
AH33UHIO.

M t o 6h  KOHTpOAHpOBaTb 
p a 6 o T y  KAanana 2, ynpaB- 
A neM oro coAeHOHAOM, Ha ih h - 
Te npnöopoB  7 ycraHOBABHa

M i döuea/Tie//*

cnrHaAbHaH SAeKTpoAaMnoHKa, BKAtoneHHan b uenb coAeHOHAa.
PeryAHTop b o c h o b h o m  c o c t o h t  H3 AeTaAeft, B H n yc K a eM H x  0Te- 

HeCTBeHHOH TipOMHUIAeH'HOCTbK). ÄAH H3TOTOBAeHHH peryAHpyiO- 
mero K A an aH a  2 MO*eT 6uTb HcnoAb30BaH o ö h h h u ö  B O A on p o- 
BOAHHÖ BeHTHAb 23 ÄH3MeTpOM 1— 1,5", HpH 3TOM ÄHaMeTp OTBep- 
c th h  ceAAa AOAJKeH öb iTb  yMeHbiueH a o  10— 12 m m , a MeTanAHne-
CKHft KAanaH 3aMeH6H pe3HH0-MeTaAAHie0KHM, TaK KaK pe3H «a
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oöecneqHBaeT ßoaee Mareyio paßoTy h öojiee njiOTHoe npHaeraiiHe 
KJiana«a.

B KaaecTBe peae Mower ßbiTb Hcnoab30BaHO peae Teae<j>OHHoro 
THna (PFIM , PI1H nan MPU,) c 3aMCHoft b  hcm KOHTaKTOB «a  
ßoaee CToftKHe; KonaeHcaTopu moxho B3aTb o t  c h c tc m h  3a>KHra- 
hhh ABHrareaa; KOHTaKTHuft pTyTHuft TepMOMeTp CTanaapTHwii 
THna MKMFI co niKanoft 0— 100°. B KaaecTBe coaeHonaa mojkiio 
Hcnoab30BaTb TaroBoe peae aBTOMOöaabHoro saeKTpocxapTepa.

OnncaHHbiH aBTOMaTHaecKHH aaeKTpuaecKHft peryaaTop TeMne- 
paTypu oxaajKÄaiomeH b o a u  ABHraTeaa paßoTaeT yaoBaeTBopn- 
TeabHo, no3Boaaa b mnpoKHX npeaeaax MeHHTb TeMnepaTypy bo- 
au  b CHCTeMe oxaaHcaeHHa ABHraTeaa. KpoMe t o t o ,  oh  oßecnein- 
BaeT npn Bcex pemnMax paßoTH ABHraTeaa TOHHOCTb peryanpoBa- 
hhh TeMnepaTypbi b o a u  Ha 3aaaHH0M ypoBHe b npeaeaax ± 1 ,5 °* . 
K  HeaocTamaM peryaaTopa o th o c h tc h  caoxinocTb KOHcnpyKUHH h 
oöcay>KHBaHHa.

H a  pnc. 2 noKa3an oßinHft b h a  onunHoro o6pa3u,a ( a )  h koh- 
CTpyKTHB'Haa cxeMa (6 ) paapaßoTaHHoro b H A M H  aBTOMaTHHe- 
ck o to  peryaaTopa TeMnepaTypu oxaam aaiom eft Boabi ABHraTeaa, 
ocHOBaHHoro Ha Hcnoab30Ba«HH cb oh c tb  jk h ak octh , KHnameft npn 
HH3KOH TeMneparype, KOTopaa 3aKmoHena b 3aMKHyTOM cocyae —  
TepMOCTaTHnecKOM saeMeHTe.

yKaaaHHbiH npnßop oßecnentiBaeT nocToancTBo TeMnepaTypu 
oxaa>KaaK>meH b o a u  b  cncTeMe oxaa>KaeHHH ABHraTeaa Ha onpe- 
aeaeHHOM ypoB«e, npnaeM H a ero paßoTy ne OKa3bmaiOT BanaHHa 
KoaeßaHHH aaßneHHa b BoaonpoBoaHoft cera ; aaa paßoTbi npn- 
6opa ypaBHHTeabHbiH ßaaoK ne Tpeßyerca.

PeryaaTop  aaKaiöHeH b Kopnyc 1, 3aKpuTbiii KpuniKoft 2; aaa 
»penaeHHa cayacaT npn MOHTaamux öoaTa 3. B KpuniKy BBepnyT 
b h h t  4, npeaHa3:HaaeHHbift aaa  p y ra o ro  ynpaßaeHHa peryaaTopoM 
h 3anoa«eHHa Boaoft ch ctcm u  oxaamaeHHa nepea nycKOM aBHra
Teaa. BHyTpn pa3MemaeTca Kopnyc (c ra K a «) cepBOKaMepu 5, 
nepeKpuTbift pe3H«0Boft ana^parM oft 6 c KaaHÖpoßaHHUM oTBep- 
cTHeM 7 b neHTpe. ,H,Ha(j>parMa 3a>KaTa M e *a y  xopnycoM ( « a -  
KaHOM) cepBOKaMepu 5 h pemeTKoft 8 c noMombio Tpex moht3>k- 
h u x  öoaTOB 3 h raeK. K o h cu  TpyCu, coeaHHeHHuft c BoaonpoBoa- 
Hoft ceTbio, ynnpaerca b AHa<|>parMy. BnyTpH Kopnyca 1 peryaa- 
Topa pa3MemaeTca Tanace naniKa 9 c TepMocTaTaaecKHMH" sae- 
MeHTaMH 10 h paßoaeö naacTHHofi 11. Haunca TepMoaaeMBHTa 
CBoßoaHO nepeMemaeTca no TpeM coeaHHHTeabHUM SoaTaM 3; 
npaßoe noaoaieHHe naniKH (jmKcnpyeTca TpeMa raincaMH, a nepe- 
MemeHHe BaeBo orpaHHHHBaeTca noaoaceHHeM uiTH4)Ta 12 Ha Kaa- 
naHe 13. KoHen Kaanana 13 ynnpaeTca b paöonyio naacTHHy 11, 
a roaoBKa —  b npyacHHy 14. 3Ta npy*H H a yaepacHBaeT Kaa-

naH 13 b 3aKpuTOM cocToaHHH npn Bcex TeM nepaTypax B oau , 
Bbixoaam eft H3 c h c tc m h  oxaa>KaeHHa aBH raTeaa, H n * e  ycT aH or- 
aeHHOH BeaHHHHbi, onpeaeaaeM oft xapaKTepncTHKOH 3aanToö b 
TepMOCTaTHaecKHe saeMeHTbi xcnaKOCTH, KHnameft npa  HH3K0H 
TeM neparype, 3a HCKaioaeHiieM caynaeB pyaH oro ynpaßaeHHa o t-  
KpuTHeM K aanana 13 c noM om bio BHHTa 4. K o ra a  KaanaH  13 3a- 
KpUT, b o  BHyTpeHHeft noaocTH cepBOKaMepu ö a a ro a a p a  H aan lH io 
OTBepcTna 7 b  a n a ^ p a rM e  6 ycTanaBaHBaexca T a xoe  aaßaeH ne 
B oau , KaKoe HM.eeTca b  BoaonpoBoaHoft ceTH. n p n  s to m  BBHay 
r o ro , h to  n aom aab  anacjjiparMbi 6  HecKoabKo ßoabrne n aom aan  
yn n p a iom eroca  b n ero  Topna BoaonpoBoaH oft Tpyßu , BoauHKajo- 
u ih m  ycHaneM aHatjjparM a npn*H M aeTC a k yKa3aHHoft Tpyße, 3a- 
KpuBaa ee  h n p en a rcrB ya  nocTynaeHHio B oau  h3 BoaonpoBoaHoft 
ceTH b  cM ecHTeabHyio KaMepy. K o ra a  reM nepaTypa  B oau , b u x o -  
annieft H3 aBHraTeaa h OMbmaiomeft TepMOCTarHaecKHe saeM en- 
t u  10, aocT n raeT  3aaaHHoft BeannnHu, onpeaeaaeM oft xapaKTe- 
pHCTHKofi JKHaKOCTH b TepMOCTaTHHecKHX saeM eHTax 10, nocaea- 
HHe, npeoaoaeB  conpoTHBaeHHe npy>KHHbi 14, BMecTe c  paßoaeft 
naacTHHoft 11 noanHM yT KaanaH 13 h  o m p o io T  OTBepcm e 
Ha an e Kopnyca  cepBOKaMepu. B a a ro a a p a  TOMy, h to  ceaeHne 
3Toro OTBepcTna »HaHHTeabHo ßoabiue, aeM ceaeHHe KaanöpoBaH- 
Horo OTBepcTna 7, aaßaeuH e b noaocTH cepBOKaMepu noHHncaeT- 
ca , pe3HHOBaa a n a^ p arM a  6  nporaßaeTca  h o c B o 6 o *a a e T  np oxoa  
a a a  B oau  H3 BoaonpoBoaHoft ceTH b  CHCTeMy oxaa)KaeH H a aBH
raTeaa . JlnniHaa Boaa H3 CMecHTeabHoro ßaaKa BuaHBaeTca ae- 
pe3 caHBHyK) rp yö y  15.

npn  noHHJKBHHH TeMnepaTypu oxaa'/Kaaromeß Boau noHHHcaeT- 
ca aaBaeane b OMHBaeMux eio TepMocTaiHaecKHX aaeMCHTax 10. 
noa aeftcTBHeM npyjKHHU 14 KaananoM 13 3aKpuBaeTca OTBep- 
CTHe b aHe Kopnyca cepBOKaMepu. BcaeacTBHe s t o t o  noBumaerca 
aaßaeHHe b ero noaocTH, ana^parMa nepeKpuBaeT Boaonpoßoa- 
Hyio Tpyßy, h nodynaeHHe xoaoaHoft Boau b cncreMy oxaa>Kae- 
HHa npeKpamaeTca. KpaH 16 ca y *H T  aaa  caHBa Boau H3 CHCTe- 
m u  oxaa>KaeHHH.

O nu TH u ii oß pasen  aBTOMaTHnecKoro p e rya a T op a  TeM nepaTypu  
B o a u  6 u a  H3roT0BaeH t .  IIIe x ea eM  b 1960 r. h  npHMCHeH b H AM H  
npn  CTeHaoBbix iHcnuraHHax aBHraTeaa, Tenepb o h  p a ß o ra eT  hc- 
npaBHO CBunie 6  Mec., oßecneaHBaa nocToaHCTBO TeM nepaTypu  
o x a a *a a io m e ft  b o a u  c  ToraocTh io  a o  ± 2 °  npn Bcex peacHMax pa- 
ßoTu  aBHraTeaa.

raßapHTHue pa3Mepu npnßopa c yaeTOM coea»HHTeabHux na- 
TipyßKOB cocTaaaaiOT npHMepHO 160X110X170 m m .

Hpaßop HaftaeT npHMeHeHHe npn craHaapTHux c t 6 h a o b u x  hc- 
n u T a H n a x  a s H ra T e a e ft .

A ß T O M a T H M e c K H H  T e p M O p e r y j i ü T o p

KaHH. TexH. H ayx B. H. EEJlbCKHX
BceC01O3HblH HayHHO-HCCJieflOBaTe/lbCKHM HHCTHTyT MexaHH3ai^MH ceabC KO rO  X03HMCTBa

r jP H  HCnblTAHHHX ABHraTeaeft BHyrpeHHero cropaHHa He- 
*  ■ oßxoaHM O neKO Topue n ap a M erp u  paßoTbi aBH raTeaa noa- 
aepjKHBaTb nocToaHHHMH. Oahhm  h3 tb k h x  napaMeTpoB a fla ae rca  
TeM nepaTypa oxaa>Kaaiom .eft » h a k o c t h ,  B u x oaa m efi H3 pyßaniKH 
ABHraTeaa.

C ym ecT B yeT  HecxoabKo THnoB ycTpoftcTB aaa aBTOMaTHHecKoro 
noaaepK aH H H  HeoßxoaHM oft TeM nepaTypu  oxaam aarom eft jk h a k o - 
c t h , KOTopuMH CHaßjKaioTca ycTaHOBKH aaa HcnuTanna ABHra
Teaeft.

OnncbiBaeM uft aBTOMaTHnecKHft aaeKTpoHHuft rep M op eryaa T op  
b OTannne o t  ß oa ee  c a o j k h u x  p e ry a a io p o B  HenpepuBH oro a e ftc i-  
BHH HMeeT HCnOaHHTeabHblft MeXaHH3M MTHOBeHHOrO aeftCTBHa, 
ß a a ro a a p a  aeM y cboeß pemchho  npeKpam aeTca  n oa a aa  k  ncnuTy- 
eMOMy ABHraTeaio jk h ak o c th  o t  x o a o a H o ro  HCTOiHHKa. Ha pncyH- 
Ke noKa3aHa cxeM a n p ea aa raeM oro  aBTOMaTHHecKoro TepM opery- 
a a ro p a . T ep M op e rya aT op  co ctoht  hs caeay iom H X  o c h o b h u x  y3- 
aoa : TepM onapu , BMOHTHpoBanHoft b BepxHHft BoaaHoft naTpyßoK 
HcnbiTyeMoro ABHraTeaa; saeKTpoHHoro noTennHOM eipa c a h t h h - 
k o m , BKaroaeHHUM b nepBHHHyra nenb p e rya a T o p a ; p ea e ; a aeK ip o - 
MarHHTHoro ycrpo ftcTB a c oßMOTKoft, BKaroneHHoft bo  BTopum iyio 
nenb p e rya a T o p a ; K opoM u caa ; aanopH oro KaanaHa.

Z laT iH K , pacn oaom eH H uft Ha mHTKe noreHUHOMeTpa 1, HMeeT 
noaBHHCHyio paM Ky 2, KOTopaa ycTaHaBaHßaeTca b noaom eHHe, co- 
OTBeTCTByiomee 3aaaHHoft TeM nepaType oxa a m a a iom eft hchakocth. 
PaMKa H3oaHpoBaHa o t  M aocu h noaKaioaeH a k KaTyuiKe peae 3.

»  T  on n ocT i. m o jk c t  6  bi Th B b in e p ac aH a  b  n p e a e a a x  ± 1 °  npn n p n M eH e-  
hh h  BMecTO KOHTaKTHoro TepM O M eT pa ra a b B a H O M e T p a  HJIH IlOTeHUHOM expa  
coO TBeTC TByiom ero  K a a c c a .

Ha KaperKe mKaau noienuHOMeTpa yciaHOBaeH KoHTaKT 4, cay- 
jKainnft aaa 3aMUKaHHa nepBHHHoft nenn b HymHuft m om ch t.

B H3MepHTeabHyio nenb noTeHAHOMeipa noaKaroaeHa TepMona- 
pa. BTopHHHaa nenb TepMoperyaaTopa BKaionaeT saeKTpoMarHHT- 
Hoe ycTpoftcTBo c KopoMucaoM 5, B03aeftcTByiomHM Ha 3anopHuft 
KaanaH 6, nepe3 KOTopuft noaaeTca xoaoa'Haa Boaa k ABHraTeaio.

Paßora aBTOMaTHHecKoro TepMoperyaaTopa ocymecTBaaeTea 
caeayiomHM oßpa30M. B m o m c h t nycKa ABHraTeaa KaperKa noTe«- 
UHOMerpa HaxoaHTca cneBa o t  paMKH aaraHKa. ü o  Mepe nporpeBa
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Ä B H raT eaH  K a p e r a a  nepeM em aeTC H  a n p a B o  a o  AocTHxcenHH 3aAaH- 
.n o ro  T en jiO B o ro  pexcH M a, n p n  K o x o p o M  3aM H K aercs nepBHHHaa 
u en b . B p e 3 y A b T a T e  st o to  c p a ß a T b ra a e T  p e A e  3, sa-MbiKaeTCH n ep - 
B H H «aH  u en b  sn eK T p oM arH H T a  h c  n oM o m b io  K op oM b icA a  5 o ra p b i-  
B a ex cn  3an opn b iH  K A anaH  6. X o n o A H a n  b o ä 3  n o c x y n a e T  b paA H a- 
TOp A BH raTeAH  a o  T e x  n o p , n o x a  n e  c h h 3 h tc h  T e M n e p a iy p a  
o x A a jK A a ro m e ft  b o ä u  h  He paaoM ’KHyTCH K o fixaK T b i A a in n K a  h 
K apexR H .

B KanecTBe HSMepHTeAbHoro opraH a onncaHHoro TepMoperyAH- 
Topa MOJKHO HCn0Ab30B3Tb A ioßoft nOTeHAHOMCTp, JKeA3TeAbH0 C 
aBTOMaTHHecKofl KOMneHcaiiHefi TeM nepaxypbi xoAOAHoro cnan 
xepM onapu. H p n  OToyrcTBHH n oT enm ioM eipa  a a h  yKa3aHHoft ue- 
a h  mojkho  raKXKe npHMeHHTb ranbBaHOMeTp. n p n  s to m  xoAOA'Hbift 
cn aii TepM onapbi CAeAyeT noM em aTb b xepM ocxaT c  TaiouiHM 
AbÄOM.

B ÄBHHO'M CAynae HCnOAb30B3H SAeKTpOHHblH aBTOMaTHXeCKHH 
noTeHiiHOMeTp 91111-09 c xpoM eAb-KoneAeßoft TepM onapofi. 9 a c k -

TipoManHHTHoe ycTpoftcTßo H3roTOBAeHo H3 MarHHXHoro nvcxaTeAH 
Tnna üM-7214. B KaxecTBe 3anopHoro KAanaHa npHMeHHACH Kpaa 
O K  (Tnna «nncTOAeT»). Hctohhhkom nHTaHHH nepBHHHoii uenii 
cAVHiHAa aKKyMyAHTopHaa ßaxapen 6 e, a btophhhoh —  cexb Ha- 
npBJKeH'HeM 380 e.

BcAeACTBHe HpeSMepHO ÖOAbLLIOH TenAOBOft HHepUHH CHCTBMbl 
oxA a*A eH H H  ABHraTeAH h bh c o k o h  cxeneHH nyBCTBHTeAbHOCTH hc- 
noAHHTeAbHoro op raH a  onncaH noe ycTpoöcxB o oöecnenHBaeT bw - 
co xy io  ToiHOCTb TepMoperyAHpoBaHHH. 3aAaHHaH TeM nepaxypa 
oxnaxcAaiom eH  b o ä m  ABHraxeAH noAAepxcHBaeTCH tohho  b  coor- 
BeTCTBHH C rpaAHypOBKOH HIKaAU nOTÖHHHOMeTpa.

B CAynae npHMeHeHHH sn eK Tponnoro noxeHHHOMexpa Knacca 
0,5 npeAeAbHaa aöcoAioTHaH norpeuiHOCTb xepMoperyAHpOBaiHHH 
He n p eB b iu ia eT  ±  1°. IX peA eA bH aH  OTHOCHTCAbHaH norpeuiHOCTb 
npH H3MeHeHHH TeM nepaTypbi oxAa>KAaiom eH b o ä h  o t  95 a o  35° 
KOAeöAeTCH b npeA eA ax ,± l , 0 - f2 ,9 % .

O c o ö e H H O C T H  p a c n e i a  B e p T H K a j i b H o r o  h  n o n e p e H H o r o  B b i p a B H H B a H H B  

a B T O M O Ö H J i e f i  c  r i H e B M a T H M e c K H M M  n o Ä B e c K a M H

P. A. A K O ü flH
JlbBOBCKHH aBTOSyCHblH 3aBOfl

D 0 3 M 0 )K H 0 C T b  H cnoAb30BaHHH O A H oro  h T o ro  xce p e r y -  
"  A H p y io m e ro  y c T p o ftcT B a  a a h  B epTH K an bH oro  h n on ep en H o - 
r o  BbipaBHHBaHHH aBTOMO'ÖHAH npCACTaBAHeT ÖOAblUOH B H Tepec, 
O A H axo  Bbi3biBaeT « e K O T o p t ie  x p yA H ocT H  — • B epTH K an bH oe BbiipaB- 
HHBa-HHe a o a jk h o  npOHCXOAHTb c  onpeAeneH H b iM  3aM eAAeH H eM , a 
n o n e p e iH o e  — npaK TH xecK H  M raoB eH H o.

H a h  p e ry A H T o p o B  6 e3  rn A p aB A H H ecK oro  3aM eAAH TeAH  KOM npo- 
MHCCHoe p eu ieH H e s t h x  B o n p oc oB  m o x c h o  CBecTH k  on p eA en eH H ip  
OnTHM aAbHblX ÄHaM eXpOB ApOCCeAbHblX OTBepCTHH, OÖyCAOBAHBa- 
io iu h x  ;b  n p o p e c c e  n epeM em eH H H  n o A p ec cop eH H b ix  m a cc  H3-3a CMe- 
Hbi KOAHuecTBa C H caxoro  B 0 3 A yx a , H3MeHeHHe >KecrKOCTH y n p y r n x  
nHeBMaTHHeCKHX s a g m c h t o b .

H a h  noAyneHHH pacxeTHbix 3aBHCHM0CTeft npHHHMaeM cAeAyio- 
m ne ncxoAHbie ypaBHeHHH:

p V  =  G R T )

I n 1 

P  }  ^

P i
(1 )

P  \m 

Pa
' y  2g N  n ? P  r ä t ,  (2)

R T

V l  =  Vo en +  a l  { h  —  A 0) ;

?2  =  ?0 eu n  +  <h ( h  —  A l )  ,

’iaem r  de bin

a u a2 
ho

h, hi

rA e  p, T, V cooTBeTCTBeHHO T e n y m n e  3HaneHHH aöcoA K iTH b ix  
AaBAeHHH, T eM n ep aT yp b i h  oßueMa;

G  —  KOAHHecTBO B o a A y x a  b  /ca; 
p u  T i —  H an aA bH oe  a ß c oA io T H oe  AaBAeH H e h a ö c o a io th a h  

T e M n e p a T y p a ;
Y —  KoaiJi^HAHeHT aAHaöaTbi;
R  —  ra 3 0 B a n  nocTOHHHaH; 

dG  —  3A eM eH TapH o M aA oe  k o a h h c c tb o  B 0 3 A yxa  b n p o- 
n e c c e  HCTeneHHH; 

u  —  B ecoB aH  C K opocTb  (O TH om eH H e c e x yH A H o ro  p a c -  
x o A a  ra 3 a  k  n on epeu H O M y ceneH H io  o tb ö p c th h )  
b  Ka/cetc-M2;

N  ~  1 —  K03(J)(|)HUHeHT;
cp —  n A o m a A b  c o n A a  b m 2 (>kh bo6  c e n e n n e ) ;

d t  —  BpeMH HCTeneHHH b ceK .; 
g  —  9,81 M jcetc2 —  yc K o p eH n e ;
O a —  K03(p(})HUHeHT a a h  KpyrAoft cpopMU conAa  0,65; 

m  —  opeAHHH noKa3axeAb noAHTponbi HcxeneHHH; 
v = 0 ,7 5 - r l ,0  —  noKa3aTeAb HCTeneHHH (npeAeAbHbie 3HaneHHSi

OTHOCHTCH K  CTaÖHAbHbIM T ep  M OÄHH aMHHeCKHM 
BeAHHHHaM) J

Po  —  AaBAeHHe cpeAU, OTKyAa nponcxoAHT HcreueHHe. 
CTeneHb o t k p h t h h  OTBepCTHH npHHHMaAacb KaK (pvi-iKUHH nepe- 

MemeHHH nopmHH peryAHTopa

rA e  ' f l ,  %  —  T eK ym H e 3HaHeHHH j k h b m x  ceneHHH cooT B eT - 
CTB6HH0 BnyCKHOrO H BbinyCKHOrO OTBepCTHH 
p e r y A H T o p a ;
>KHBbie ceneHHH cooTBeTCTBeHHO B n ycK H oro  h 
Bb in ycK H oro  OTBepCTHH p e ry A H T o p a  b  H anaAb- 

h h h  m o m c h t  p a ö o T b i p e ry A H T o p a ;
—  KOSCpCpHUHCHTbi;

—  HeöTpaAbHoe noAoxceHHe nopiHHH peryAHTopa, 
cooxBeTCTByiomee onpeAeAeHHoft BbicoTe ynpy- 
roro 3ACM eHTa n o A  cxaTH H ecK o ft H an p y3 K o ft; 
T e R y m n e  noAoxceH H H  nopu iH H  p e r y A H T o p a , hb- 
AHiomHecH (JjyHKHHHMH nepeMemeHHH X  noA- 
peccopeHHoß Maccbi.

yaH T b iB an , h t o  n pn  nepeM eH H bix  K oA H necTB ax  B03ÄV '<a b  y n p y -  
rn x  HHeBMaTHHecKHX 3AeM 6H Tax n p o u e c c  b  Aa-HHbiH n rpH O A  B peM e

V
hh H ccAeAyeTCH  [1] b K oop A H H a T a x  p  —  "^ r (n p H  nociO H H C TBe k o -

G
AHHeCTBa B 0 3A yX a  HCCAeAOBaHHH TepMOÄHHaMHHeCKHX n p o u e c c o ß

B KOOpAHHaTaX p —  —  ; p — V npHBOAHT K  OAHHaKOBbIM p e3 yA b T a -

T a M ), noAynH M  h o c a b  cooT B eTC TB y iom H X  npeo6pa30B aH H H  C A eA y- 
KHHHe 3HaHeHHH:

1) AAH OKaTHH

t p u ^ d t  tp d V  
d P e n  =  -----   + -------------

2 ) AAH OTÖOH1

d p  eun —

G

f  p u  <f2 d t 7p 'd V

G ’ V

(5)

(6 )

T Ia h  peuieHHH ypaB H eH H fl (5 )  h (6 )  h c o C x o a h m o  3HaTb cjiyHK- 
uHO H aAbH yio 3aBHCHMocTb M e iK A y  n ep eM em eH n eM  h BpeM eHeM  
n o A p ec cop eH H o fl M accb i aBTOMoÖHAH.

B  TeOpeTHHeCKHX H SKCnepHMCIITaAbHblX HCCAeAOBaHHHX 33BK- 
CHMocTb nepeMemeHHH o t  BpeMeHH npHHHMaAacb CH-HycoHAaAbHoft

dx

~dt
=  A  sin a t  =  Cf ( p ) , (7)

rA e A  —  aMnAHxyAa KOAeöaHHH.
X ^ ecT K ocT b  ö a A A o n a  x a p a K T e p H 3 y e T c a  npoH 3BO AH ofi o t  B occT a - 

aaiBAHBaiom eH c h a u  P ,  p aB H o ft npoH 3BeAeH H io  H 36w To iiH o ro  AaB - 
AeHHH ( p — 1) Ha 3<})4>eKTHBHyio n A o m a A b  S

d P  dS dp
=  ( * - ! ) — +  S - £ .  (8 )

(3)
(4)

dx dx dx

1 I lp H M e H e H H e  BejiHHHHbi a j ih  n p o u e c c a  o t ö o h  3 n e c b  h  b  x a . lb H e ^ n ic  
o 6 o 3 H a i e H H  u i t p h x o m .
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noÄCTaBJiaa 3HaaeHHfl paßeHCTB (5 )  — (7 )  b tjiopM yay (8 )  h a o j 
nycxan , h to  Hanpy3Ka aeftcTByeT HenocpeacTBeHHO « a  yn p y rn ii 
3jieMeHT, a  conpoTHBaeHHe b m apH npax HanpaBJiaiom ero y crp o ft- 
cTBa oTcyTCTByeT, n o w e  cooTBexcxByiom HX npeoöpa30BaHHft no- 
ayHHM Bupa>K6HHe aan  onpeaeaerinH  mecTXocTH nHeBMaTHnecxoft 
noaßecxm  '

1) JUIH CJXaTHH

=  ( / > - ! )
dS

dx

+
2gN  {jß R T  ~ I?0 M  +  Ü1 {k~  m

+

G 'f (p )

S -jpdV

V d x

+

(9)

2 ) a a a  o t Öo h

+

^  ( 4 - r
V Po /

1 [  (-V  2 g N -

dS

dx
+

(Po — p ' ) p '

R T
‘ [ !f0 flw «+ a2(^0— * l ) l

G ' f ( p )

S ’tp ’ dV

V’dx
(1 0 )

n o  Bbm eaeHHbiM  (p o p M y jiaM  m o j k h o  o n p e a e a m b  >xecTxocTH  
(3 H a a  3aKOHbi H3MeHeHHH aijxjiexTHiBHoft n a o m a a n , HCTeneHHH, 
o ö i e M a )  B c e x  y n p y r n x  n u e B M a im ie c K iix  s a e M e m o B .

üpH iHaxoJKaeHHH mecTxocTH ynpyrnx saeMeHTOB, xapaxTepn- 
3yromHxca nocToaHCTBOM 3(J>4)eKTHBHofl n a om aa n  (nopuiHeßue), 
n ep B u ft  aaeH ypaBHeHHH (9 )  h (1 0 ) BbinaaaeT.

B HHeBMaTHHecKHX noaBecKax, CHaömeHHbix peryaaTopaMH c 
3aMeaaHTeaeM, BbipameHHe npn onpeaeaeH«a mecTXocTH ynpo- 
CTHTca H3-3a BbinaaeHHa BToporo aaeHa ypaBHeHHH.

B  3 to m  ca y a a e  T exym ee  aaßaeHHe MomeT 6biTb Bbipa>xeHo

/ V '  +  V P  V _  G ' R T  ( V > +  V P  V „ n
\ V + V P !  V + V p  l  V + V p ! ' )

rae G i —  nocTOHHHoe KoanaecTBo «x a T o ro  B03ayxa b kz;
V P —  oßbeM pe3epB.yapa.

C  n o M o m b io  ypaBH eH H H  (9 )  h (1 0 ) m o jk h o  n c c a e a o B a T b  B e p m - 
x a a b H o e  h n o n e p e a H o e  BbipaBHHBaHHH h xoaeöaH H H  n o a p e e c o p e n -  
Hbix M a cc  Ha nHeBM aTHaecKOM  y n p y ro M  sa eM e iiT c .

B  nocaeaneM cayaae ypaBHeHHe xoaeßaTeabHoft CHCTeMbi HMeer 
caeayiomHft Bna:

dx

( - £ )
0, (1 2 )

Z la a  n o a a e p * a H H H  cpeaH epaB H O B ecH oro  noaoJxeH H H  n o a p e c c o -  
peH H ofi M accb i p e x o M e H a y e T c a  n oaÖ H paTb  nocTOHHHbiM oxH o in e - 
Hne an a M e n p o B  B n y c x H o ro  h  B b in ycK H oro  O ToepcT n ft H3 paßeHCT- 
Ba p a c x o a a  B 0 3 a y x a  3a n e p n o a  xoaeöaH H H .

T o ra a , ya H T U B aa  ypaBHeHHH (9 )  h (1 0 ),  nocae cooTBeTCTByio- 
ih h x  npeo6pa30BaHHH, noayaHM

+  J" udt
o

J  M t

r a e  t  —  n e p n o a  xoaeß aH H ft.
rp a c jm a ecx H  (p n c . 1) HH TerpH poBaH H eM  ypaBHeHHH (1 2 )  o n p e - 

a ea eH b i H3MeHeHHH oxH om eH H fi n a o m a a e ft  o T B e p c ra ft  o t  BeanaHHbi 
n o a p ec co p eH H b ix  M acc  a a a  U B o ftH oro  ö a a a o H a  300 X 2 0 0 ,  ( a )  

r 2
en

2 5 0 X 2 0 0  ( 6 ) .  OT-HomeHHe
r2

yM eH b iu a e tcH  BCJieÄCTBHe yB e jm -

neHHH noApeccopeHHbix Macc h He 33b h ch t  o t  oö ijeM a  p e3 ep ß ya -

r2'  °n
—  IIOCTOHHHO H HepoB. riooK O JibK y b  p e r y j iH T o p a x  oTHome-HHe "

M enaeTCH c  n arpy3 K O H , b  n oÄ ß e c K e  co3,naioTC5i rrpeanocbu iK H  u n n  
H3MeH6HHH «H G H TpaJIH » (cpe^H epaBH O BeCH O H  BbICOTbl Öa^JIOHa). 

ycraH O BJieH O , h to  n pn  n o a o 6 p a h h o m  H3 ypaBHeHHH (1 2 )  o t -  
j i

nomeHHH n^omaAen H3MeHeHHe «HenTpa^H» orpaHHHHBaei-

P h c . 1. O xH oiH eH H e n a o m a -  
a e ft  a p o c c e a b H b ix  o T B ep c rn ft

r a e  M  —  n o a p e c c o p e H H a a  M a cca .
P e 3 y a b T a rb i pemeHiHH a H ^ e p e H a H a ^ t H 01"0 ypaBHeHHH (1 2 )  

npH BeaeH b i b  p a 6 o T e  [2 ].
H c c a e a o ß a H H H  n o K a 3 a a n , hto a a n  a B T o 6 y c a  Ü A 3  695P c p e3 ep - 

B yap aM H  oß-beMOM 14 a  p e r y a a T o p u ,  H M eiou iH e an a M e T p b i a p o c -  
c e a b H o ro  OTBepcTHH CBbirne 0 ,8  m m , o ß ec n ea H B a io T  cxaTH H ecK oe 
BbipaBHHBaHne oaH O B peM eH H o c  n o c a a K o ft  nacca5KH poB . B b ia o  
on p e a e a e H O , hto BpeMH C T a T n a ecK o ro  BbipaBHHBaHHH c o c T a B a n e r  
7 — 25 ceK ., npHHeM BepxHHH n p e a e a  orpaH H H eH  BpeM eHeM  n o c a a -  
kh  h Bb icaaK H  naccaJKHpOB, a hhh ch hö  n p e a e a  —  pe30.HaHCHbiMH 
HBneHHHMH.

yBeanneHHe pe3epByapoB cibh33ho npn coxpaHeHHH BpeMeHH Bbi- 
paBHHBa.HHH c yßeaHHeHHeM anaMeTpoB apocceabHbix OTBepcTHH 
peryanTopa, a caeaoßaTeabHo, c ßoabuiHM pacxoaoM B03ayxa.

B b iß o p  BeaHHHHbi a n a M e T p o B  a p o c c e a b H b ix  OTBepcTHH p e r y a H T o -  
p a  CBH3aH T o a b K o  c  B on p ocaM H  orpaHHHeHHH p a c x o a a  B 0 3 a y x a  H3 
CHCTeMbi n oa ß ecK H  h C T aT H necK oro  BbipaBHHBaHHH. O n p e a e a e H H e  
oTHouieHHH n a o m a a e ft  sth x  O T B ep cra ft  cBH3a-Ho K a x  c  p a c x o a o M  
B 0 3 a yx a , r a x  h c n o a a ep m a H H e M  cp eaH ep aB H O B ecH oro  n oao jxeH H H  
n oa p ec cop eH H b ix  M a cc  (aH H aM H H ecxoe  BbipaBH H BaH ne) b  n p on ec - 
ce  x oaeß aH H ft. H a n  p eryaH T o ip oB  6e3  rH a p a B a n n e c x o r o  3 aM ea a n - 
Tean  pem eH H e sthx  B o n p oc oB  CBoaHTCH x  o n p e ae ae H H ro  onTH- 
M aabH bix OTHomeHHft n a o m a a e ft  a p o c c e a b H b ix  oTBepcTH ft p e r y a n -  
ro p a .

sbln
ch  aßyM H  noaom eH H H M H — Bbim e C T aT H n ecxo ro , e c a n  n p o n e c c  x o -  
aeßaH H H  H a n a a cn  e o  o x a T H H , 
h H arne cT a T H H e cxo ro , e c a n  
xoaeßaiHHH H an a a n cb  c  o t ö o h .

Z la h  aBTOM oßnaH c  nHeB- 
M aTH necKoft n o a B e c x o ft  c y m e -
CTBeHHblM BOnpOCOM HBHHeTCH 
BaHHHHe peryanTopa (6 e 3  
rnapaBaHHecxoro 3aMeaaHTe- 
an ) Ha BbipaBHHBaHHe none- 
penHbix xpeHOB na noßopoTe.

Y r o a  x p e n a  a a n  n c c a e a y e -  
M o ro  c a y n a n  3aB ncnT  ra a B - 
HHM OÖpa30M OT BeaHHHHbl 
y a e a b H o ft  ß ox oB o ft H arpy3XH  
h aaHTeabHOCTH n o ß o p o T a , 
t .  e. o t  BpeMeHH aßH>xeHHH 
a B T o ö y c a  Ha n o B o p o x e . H c -  
c a e a o ß a a c H  c a y n a ft  aBH>xe- 
hhh a B T o ö y c a  Ha n o ß o p o T e , 
paBHOM 90°. n.pn 3T0M n ep e - 
x oa H b ie  xpH B bie [3 ] (p a a H o n a a a b H b ie  c n n p a a n ) Bb ißnpaaH Cb h cxo - 
hh  ii3 c a e a y io m H X  yc ao B H ft: 1) n p n  nocTO H m roft aaH H e nyTH  x p n - 
Ban aoa>K H a oßecneH H Tb M HHHM aabHoe n p n p am eH H e ö o x o b h x  pe- 
a x iin ft ; 2 )  n pn  nocTOHHCTBe y r a o ß o r o  ycxop eH H H , c x o p o c T H  aßH>xe- 
HHH aBTOMOÖIiaH aO ajXH bl ÖblTb nOCTOHHHbIMH. C  nOMOmbX) 
paßeHCTB (9 )  h (1 0 ) n oayn eH O  ypaB H eH H e, o T p a m a ro m e e  BanHHHe 
pa3aHHHbix n ap aM eT p o ß  Ha n on ep en H b ie  xpeH b i aBTOMOÖHaH.

p e r y a n T o p a - B 3aBHCHMO-

c t h  o t  aaB aeH H H  b  ß a a a o H e :

—  tiajuioH
—  fia.-i.ioii

300 X 200; 
250 X  200.

Jas
M io2 (v t  +  bk) hg ccmB2M 30 PomöP^‘P'30 ft 

P =  ------------------------------------------^ P —  Q p —

2/?0 arctg

C c w.^\Ln

Ro
comßA?lhu>

ß — Mcm (ß) — Af utap (9)

' A4am (ß) Gk /tgß, (13)

r a e  Ja e —  m om ch t HHepu,HH aBTOMOÖHaH oT H ocH xeab H o  n p o A o a b - 
Hoft o ch , n p o x o a n m e ft  n ep e3  ueH Tp TH>xecTH; 

ß —  y r a o B o e  y c x o p e n n e ;
Mi —  Macca aBTOMOÖHan;

V  —  CXOpOCTb aBHHteHHH aBTOMOÖHaH; 
t —  BpeMH;

b k  —  paccTOHHHe qt ueHTpa th w sctu  ao  3aaHeft och;
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Ro  —  nocTOHHHbiö p a a n yc  noßopoTa;
L  —  6 a 3 a  aBTOMOÖHAH;
B —  K o a en  aaaHHX KOJiec; 

p 30, p.no —  K034>4>Hi;neHTLi (o ra o m e H H e  n ep eM em e- 
h h h  y n p y r o r o  sae.M eHTa k  n epeM em eH H io  
K o a e c  cooTBeTCTBeHHO 3aÄH eft h n e p e a -  
H efl n o Ä B e c o K );

A  —  KOJiea n ep ea H H x  Ko/iec;

M c m , M a.u< M m ap  —  COOTBerCTBeHHO MOMeHTbl COnpOTHBJie- 

HHH CTa6H aH 3aTO pa, aMOpTH3aTOpOB H 
n iap H H poB  K p e H y  aBTOMOÖHasi; 

ß —  y r o a  K peH a;
hg —  naeno npHJioxceHHH chah »HeauHH; 

G h  —  noÄ'peccopeHHbiH s e c  aBTOMofi im .
I le p B b if i  H jieH b  n p a B o fl n a c r a  ypaBHeHHH (1 3 )  o n p e A e a n e T  mo-

MeHT OT ÖOKOBblX CHA HHepilHH, OnpOKHÄUBaiOmHX aBTOßyC, BTO- 
pofi h TpeTHfl naeHbi oöycaoBaeHbi nonepeH H biM  m om ch tom  y n p y -  
THX nHeBMaTHHeCKHX 3JieM6HT0B 3aAHefi nOABeCKH, a HeTBöpTblH H

I »

/
= 0 .h

f N

J U

/
f

0 2

s.

\ \ >
\

P - l
V

- a  - ■fi - - 6
\

2 h 6 8 10 >2 !h 16 ß 20 22 2h Sn
n u r *

P hc. 2. nonepenHbiß KpeH aB Toöyca  JIA3-695r npn a b h *6 h h h  na
n o ß o p o T e :

fl —  nepBan nepexoAHan KpHBaa nyTH; 6 —  KpHBan nocTOHHHoro p aA «yca  
nyTH; e  —  BTOpaa nepexoAHan kphbbh nyTH.

n n ra fi —  nonepeiH biM  mom6htom ynpyrH X BHeBMaTHHecKHX s a e -  
MeHTOB nepeAHefl noABecKH.

JXna  noayHeHHOH 33bhchm octh  i (1 3 ) 3 a a a H H e  a a h h u  yn a cT K a  
nyTH ABHxeHHH aBTOÖyca Ha n osop o T e  npn nocTosiHHbix cKopo-

c t h x  paBH O cH abH o 3aAaH H io  BpeMeHH. BeAH H H H y y r a a  nonepenHO- 
r o  K peH a b  K a jK A b ifl m o m o h t  BpeMe-HH m o ä h o  n oa yn H T b  M eToaaM H 
n o c a e a o B a T e a b H o ro  HHTerpnpoBaH H H  ypaBHeHHH (13).

Ha pn c. 2 n p eA cxaB aeH b i KpHBbie n o n e p e n H o ro  K peH a aB T oß yca  
JIA3-695r c  HeTbipbMH p erya H T o p a M H , AH aM eTipu  BnycK H bix  a p o c - 
ceab H b ix  OTBepcTHH K O Topb ix  c o c ra B a H a n  2 mm  (o ß b e M  pe3ep.Bya- 
POB 14 Ä )  B 3aiBHCHM0CTH OT ÄAHHbl nyTH  nOBOpOTa npH ÄBHJKeHHH 
C pa3aHHHbIMH nOCTOHHHbIMH CKOpOCTHMH, 0 6 yC A 0 BAHBai0 IIl,HMH

N
yAeabH yio HHepiiHOHHyio cnay ———  , paBHyio 0,1; 0,2; 0,3; 0,4 (N

G k

A eH TpoöejK H aH  cnaa H H epuH H ). / (a n  cpaBHeHHH H aH eceH a nyHKTH- 
pOM KpHBan n o n e p e n H o ro  K peH a a B T O öyca  n p n  OTKAioHeHHbix pe-

N
ryaH Topax h yaeabH ofi HHepiwoHHoß cnae ~ —  =  0,2.

G k

A H aAH 3 n oayn eH H b ix  KpHBbix n oK a 3 a a , h t o  n pn  äbh>k6hhh  aB- 
T o ß y c a  c  nH eBM aTH H ecKofi n oA B e cK o fi Ha n o ß o p o T e  npn N = l  no-

N
nepeHHoe BbipaBHHBaHHe HCKAionaeT KpeHhi. C yBeaHneHHeM —

Gk
yM eH bm aeTCH  BpeM H a b h j k c h h h  a o T o ö y c a  Ha n o ß o p o T e , b  c b h 3h  c 
t c m  yM eH bm aeTCH . adxbeK T  o t  n o n e p e n H o ro  BbipaBHHBaHHH.

N
n p n  y a e a b H o ft  HHepuHOHHoß H a r p y s K e ■ =  0,2 n on ep ea H b ie

KpeHbi yM enbu ia ioTCH  B A ß oe  h Ha G oab u ie fi nacTH  n yTH  n o  cpaB - 
HeHHio c  ABH K eH H eM  S T o ro  » c e  a B T o ß y c a  b aH aaorH H H b ix  ycaoB H - 
h x  n pn  oTK atoneH H bix  p e r y a H T o p a x . n p e a n o a o iK e H H e  o  to m , h to  
a B T o ß yc  n a  S -o ö p a 3 H b ix  n o B o p o T a x  MOJKeT b u h th  Ha B T op o ft  yn a - 
c t o k  n o ß o p o T a  c onacH biM  oöp aT H H M  n o B o p o T y  «p eH O M  n e  n o a -  
TB epA H A ocb . H cca ea o B a H H H  n oK a 3 a a h , h t o  k  KOHny n e p e x o A H o n  
Kpn'BOH n on ep en H b ie  KpeHbi b o ö p a T H y io  o t  n o ß o p o T a  c x o p o H y  He 
AocTiiraaH  2C.

BblBOflb l

1. Ä A H  lipeAO TB pam eH H H  H3M6HeHHH «H e Ü T p a A H » (cp e A H e p a B - 
HOBecHoft Bb icoTbi y n p y r o r o  n neB M aTH H ecK oro  sa e M e H T a ) peKO- 
M eH A yercH  o n p e a e a H T b  OTHouieHHe n a o m a a e ö  a p o c c e a b H u x  oTB ep - 
c t h h  p e r y a a T o p a  ä a h  cp.eaHHX H a rp y s o K  aBToMOÖHAH, TaK  KaK 
npaKTHHeCKH HeB03MO}K,HO H3MeHHTb yK a3aH H b ie OTHOUieHHH B 3a- 
BHCHMOCTH OT :Harpy3KH.

2. n p n  HaaHHHH n a  aBToßycax KOMnpeccopoB noB b im eH H oft npo- 
H3BOAHTeabHOCTH MO>KHO OAHHM h  TeM nee peryAHpyiom.HM ycTpoß- 
c tb o m  oöecnenHTb sißißMcrHBHoe BepTHKaabHoe h nonepenH oe Bbi
paBHHBaHHe, no3B oaa iom ee pe3Ko yaynm HTb npoxoAHMOCTb aBTO- 
m oÖ hah  Ha KpHBbix yHacTKax A opora .
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H H A y K T H B H b i e  A a T H H K H  K p y T J U U e r O  M O M e H T a  H  H a B J i e H H f l

Kana. TexH. HayK 10. A . E H E H C T O B , K). H. H E P E flH H M E H K O

MOCKOBCKMH aBTOMexaHHHeCKMM MHCTHTyT, M oCKOBCKHH aBT03aB0fl HMeHH JlHXaHeBa

|T| PH  HCCJIEHO BAH H H  xap aK T ep n cT H K  aBTOM oGHAbHbix ar- 
peraTO B  .Ha ycTaHOBHBmHXCH h H eycTaH O BH Bm nxcH  pe>KH- 

M ax  paÖOTbi aB T03aB 0A b i h  h h c t h t v t m  ä a h  H 3M epe«H H  h 3anncH  
KpyTHIUHX MOM6HTOB, AeHCTByiOIHHX B O TAeAbH U X 3BeHbHX M6Xa- 
■HH3MOB, npHMeHHIOT TeH 30M eTpH TeCKH e MeTOÄbl. T a K H e  MeTOÄbl 
T p e öy iO T  HCnOAb30B3HHH TOKOCTCMUblX yCTpOHCTB H SAeKTpOHHOft 
ycHAHTeabHOH a n n a p a T y p u , h t o  npH H iiH nH aabH o C H H »a e T  h x  Ha- 
AeJKHOCTb H TOHHOCTb.

Taxofi HeHaaejKHbift saeMeHT, KaK CKoab3HmHfl h a h  k 3 k o h -a h 6 o
Ä p y r o f i  TOKOCTeM, MOJKHO HCKAIOHHTb, npHMeHHH HHAyKTHBHbie 
h a h  eM K ocTH bie aaTHHKH. B o a e e  p a u n o H a a b H o  H cn oab3 0B aTb  HH
A yK TH BH bie A3THHKH, TaK  KaK  OHH He n oA B ep iK eH b i BAHHHHK) BHem- 
h h x  M arH H TH bix n o a e ft  h b  p a a e  c a y n a e a  A o n y c K a io T  nHTaHHe t o -  
Kom  n p oM b im a eH H o fl n acT O T u  (50 z u ) .  E M K ocTH b ie ä b th h k h  x p eG y - 
Kvr n m aH H H  to k o m  3ByKOBofi n acT O T u  c  H cnoab30BaH H eM  c o o t -  
BeTcTByromefi saeK T p oH H O -aaM n oB oft a n n a p a r y p u  h x o p o m o  s n p a - 
HHpOBaHHblX KQMMyHHKBUHft C BUCOKOH H30AHUHeH.

H3BCCTHbie B HaCTOHUiee BpeMH HHAyKTHBHbie AaTHHKH Kpy- 
THiuero MOMeHTa He HMeioT AHHeßHux xapaKTepncTHK h He oßec- 
neHHBaioT HeoGxoAHMofl tohhocth H3MepeHHH.

OnncbiBaeMbie b  HacTOHmefi CTaTbe HHAyKTHBHbie asthhkh Kpy- 
THm ero MOMeHTa aiimeHbi bthx HeaocTaTKOB. KoHCTpyKUHH aaT- 
hhkob h annapaTypb i k  hhm oÖecneHHBaeT OTcneT h 3anncb H3Me- 
pneMbix BeaHHHH c norpeuiHocTbio, ne nipeBbimaiomefl 2%. Bu- 
XOAHHe AaHHbie AaTHHKOB n03BOAHIOT 3anHCbIBaTb KpyTHIHHe MO
MeHTbl na mAeficßaBbifi o cn H a a o rp a $  6e3 npHMeneHHa ycHAHTeaeß. 
XapaKTepncTHKa ab tih k ob  npaKTHnecKH AHHeßHan. 3 to  aocth- 
raeTca  3a cneT OKOHnaTeabHofl oßpaöoTKH 3a3opoB b MarHHTonpo- 
B oae Ha coöpaHHOM ynpyroM  saeM eHTe c oähoA ycTaHOBKH h 6aa- 
roA ap a  acecTKOMy KpenaeHHio saeMeHTOB M arHHTonpoBoaoB Ha 
ynpyroM  saeMeHTe.

ÖGihhA bha aaTHHKa »pyTHm ero MOMeHTa noKa3aH Ha p»c. 1. 
OTAeabHbie y3au H3o6paHieHbi Ha pnc. 2.

Ha TopcHOH AHTHHKa / (p n c . 1 ) H an p eccoB aH b i a a T yn H b ie  KOAb-
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ua 2, HBAHIOmHeCH MarHHTHbIMH H30AHT0paMH. K  3THM KOAbUaM 
npracpenaaioTCH 3y6naTbie KOJibua 3 MarHHTHoro poTopa. FIpn 
nepeaane KpyTamero MOMeHTa rnefiKH TopcnoHa CKpynHBaioTca h 
KOJibua M arH H T H oro  p o T o p a  n o B o p a a H B a io ic a  a p y r  o raocH T eab H O

-t 3

P h c . 1. O ß iUH Ü  b h a  aaTH H Ka K p y T a m e ro  MOMeHTa.

a p y r a  TaK , h t o  B03AyiH H bifi 3 a 3 op  b  a e B o ß  n a p e  Koaen. H 3M eH ae i- 
c a  b o f lH y  cTO pO H y, a  b  n p a B o fi n a p e  —  b a p y r y io .  F Ipn  s to m  M ar- 
HHTHoe con p oT H B jieH H e M arH H TH öfi n en n  OA'Hofi K aTyuiK H  4 yß e - 
jiH H H B aeTca, a a p y r o f i  —  yM eH b iiia eT ca . B p e 3 y a b T a T e  aaeKTpH H e- 
CKoe con p oT H B jieH H e K a T ym eK  CTaHOBHTca HeoAHHaKOBbiM, h to  bh - 
3biBaeT p a 3 Ö a jia H c  b  m octhkoboh  cxeM e.

HOCTbio. HHepuHOHHoctb AHHaMOMeTpHqecKHX ycTpoftcTB xapaKTe- 
pn3yeTca TeM, b KaKoft CTeneHH 3anHcaHHbie aHaneHHa KpyTamero 
MOMeHTa OTCTaioT no BpeMeHH o t  aencTBKTenbHbix 3HaneHHH.

rABBH blM  HCTOHHH'KOM HHepuHOHHOCTH OnHCblBaeMblX B3A0B  HB- 
jia e T c a  n ocT oa H H a a  BpeMeHH <j)HAbTpa, ycT an oB J ieH H oro  n a  b m x o -  
a e  3 A eK T p ocxeM b i, npH B eA eH u ofi Ha pnc. 3. B o c T a a b H u x  r a n a x  
AH H aM O M eTpnaecKH X y c rp o fic T B  M o ryT  öbiTb a p y r n e  h c to h h h k h  
unepAHOHHocTH (H an p H M ep , b nHeBMaTHnecKHX B a a a x  —  ynpy- 
ro c T b  u iA aH roB , co eA H H a iom n x  Ban c  H3MepHTenbHbiM h a h  3anHCH- 
Baiom H M  n p H 'ß op oM ). M eT O AH K a  on p eA eA eH H a  HHepuHOHHOCTH 
n peA C T aB A aeT  H H Tepec, t b k  KaK  o n a  npH roA H a  a n a  a io ö b ix . THnoB 
AH-HaMOMeTpHaecKHx o a n o B .

JXnn oueHKH HHepuHOHHOCTH AaTHHKa K p y T a m e ro  M OM eHra ne- 
pe3 nocaeaH H Ö  K aK H M -an öo  A B H raT eaeM  (n p H  o n m a x  H cn oab3 0- 
B a a c a  sa eK T p oA B H ra T ea b  n o c T o a H H o ro  TO K a) p a 3 ro n a e T c a  M a x o - 
BHK C H3BeCTHbIM MOMeHTOM HHepUHH J .  BeAHHHHa K p y T a m e ro  MO
MeHTa Ha B a a y  h h h c a o  o ö o p o t o b  M axoB H K a 3 an n cb iB a ioT ca  o c -  
UHAaonpa(})O M  b B n a e  KpHBbix M = M ( t )  h n = n ( t ) .  f l a a e e  BbiHnc- 
a a io T c a  p a c a e r a b ie  3H aaeH na a n c a a  o ö o p o t o b  M axoBH Ka n o  yp aB - 
HeHHK)

du>
J ~ 7 T  — M . dt

3 t o  yp a B iieH n e  n cn o a b 3 y e T c a  b BH ae 

Ti Art

30  M =  M cp -

P hc. 2. y 3 A b i AaTHHKa K p y T a m e r o  MOMeHTa:

— topchoh  c aaTyHHbiMH KOJibijaMH; 6 — MarHHTHbiß poTop; e — Kopnyc 
RaTMHKa; a — a3tmhk b cöope (6e3 (JwiamieB).

ü aTH H K H  a a  pa3AHHHbie an an a3 0 H b i H 3M epeH na o T an aa iO T ca  
ToabK O  A H a M erp oM  TopcnoH O B , npeA C TaB An a  COÖofi eAH H yW  
cepHio.

H a a  onH C bißaeM bix  aaTHHKOB K p y T a m e r o  MOMeHTa p a3 p a6 oT aH b i 
cx eM b i nH TaH na nepeM eH H biM  to k o m  n p oM b im aeH H o fi nacTOTbi 
(50 z t f )  h  to k o m  n acTO To ft 400 e il- B a a b i a a a  aaTHHKOB c n acT o- 
T3M H nHTaHHH 50 H 400 Ztf OTAHHaiOTCH TOAbKO OÖMOTKaMH CBOHX 

c, K a T ym eK . B b ix o a n b ie  aaH H bie

Ha p n c . 4 n p n B ea eH a  o c u n a a o rp a M M a  p a 3 roH a  M axoBH Ka 
q ep e3  a 3 th h k  K p y T a m e r o  MOMeHTa Ha A H a n a 3 on  H 3 M ep eH «a  
0— 40 K.rm . c  aacT O T o fl nHTaHHa 400 au,. Ha s to m  x?e pn- 
cyH K e npH BeaeH b i p a cn eT H b ie  (oTM en eH b i K pecTH K am h ) 3Ha- 
hohhh  HHCea o ö o p o t o b  M axoB H K a. n p n  p a c a e T a x  npHHHMa- 
aocb A (=0 ,1  ceK ., a 3a M cp. ßpaaocb c p e a H e e  3H aaeH ne 
K p y T a m e ro  MOMeHTa b s to m  » e  H H Tep ßaae.

To, h t o  pacneTHbie 3HaneHna noaTH coBnaan c (JyaKTHae- 
ck h  3anncaHHOH k p h b o ö  n—n(t), o3HaaaeT, h to  AHHaMO- 
MeTpHHecKne Baabi c aacTOTOH nHTaHna 400 ai i  aBaaioTca 
npaKTHHOCKH 6e3bIHepn;HOHHbIMH.

AHaaornHHbie onbiTbi noKa3aaH, h t o  aaTHHKH c  HacTOTofl nH Ta
HHH 50 a n  oßaaaaioT HeKOTopon HHepaHOHHocTbio. O TC TaB aH ne no

m

‘fOOeu

P hc. 3. -CxeMa BK aioneH H a aaTHH- 
Ka K p yTam ero  MOMema c nacTO- 

Toft nHTaHHa 400 au,:

1 —  ÄaTBH K  K p y T a m e ro  M OM eHTa;
2 —  LUAeäcp ocH H .i.norpacpa.

o6 en x  c x e M  oöecneHHBaiOT 
3 a n n cb  K p y T a m n x  m o m 6h t o b

Ha OCHHAAOrpatjlbl oßbIHHblX 
ra n o B  6e3 ycnaHTeaeft.

n pH M eH eH H e TOKa qacTO Toß  
50 an yaoÖ H O  b ycaoBHax
CTBHAOBblX HCnblTaHHfl TeM , 
HTO 9T0T HCT0HHHK TOKa HMe-
erc a  BcioAy. SaeK TpocxeM a c 
HacTOTofl TOKa 400 au, (pnc. 3) 
oßaaAaeT  3HaHHTeabHo MeHb- 
m efl HHepUHOHHOCTbK), HeM 
saeKTpocxeM a c HacTOTofl t o -  
Ka 50 au, h  h m c c t  öoabm ne 
3HaneHHa b u x o a h o t o  TOKa. 
O ä h 3 k o  OHa TpeöyeT  cneuH- 
aabH oro npeo6pa30BaTeaa. 
np H  HCnOab30B3HHH onncbi- 
BaeMbix aaTHHKOB KpyTam ero 
MOMeHTa b aaßopaTop n a  
rH Aponepeaan M o c k o b c k o t o  

nHTaHHe ocym ecTB aaaocb  o taBTO 3aB 0Aa HMeHH J lH x an eB a  h x  
yM^opMepa. HanpajKCHHe nHTaHna y M ^ o p M e p a  n oA A ep m H B a a ocb  
nocToaH H biM  n yT eM  n a p a a a e a b H o ro  n oA K aiO H en na aBTOM OönabHbix 
a K y M y a a T o p o B  k  a h h h h  B u n p a M a eH H o ro  T o x a  c c t h .

Ecah npn HcnbiTaHHax aßTOMOÖHAbHbix arperaTOB na  yCTaHO- 
BHBmnxca ipemHMax ABHmeHHa m o jk h o  npHMeHaTb AaTHHKH na 50 
h 400 au,, t o  A aa  HCnblTaHHfl Ha HeycTaHOBHBmHXca pexcHMax 
aynm e Hcnoab30BaTb aaTHHKH, oßaaaa iom H e MeHbmeß HHepuHoH-

P h c . 4. O cu .H aaorp aM M a  p a 3 ro H a  M axoB H Ka ( / = 0,357 k T M .c e t& )  
a ep e3  aaTHHK K p y T a m e ro  MOMeHTa c H acTO Tofl nHTaHHa 400 atf.

BpeMeHH 3anH caH H bix  aHaneHHß o t  AeflcT B H TeabH b ix  c o c T a B a a a o  
0,2— 0,3 ceK . r ioS T O M y  HHAyKTHBHbie aaTHHKH C HaCTOTOfi nHTaHHa 
50 au,, B B a a iom H eca  t o h h h m  h yaoß H b iM  cpeacTB O M  aaa H3M epe- 
HHa h 3anHCH K p y T a m n x  m o m c h to b  n a  ycTaH O B H B m H xca  p e K H M a x  
paÖOTbi aßTOMOÖHAbHbix a rp e ra T O B , m o x jh o  npHM eHHTb npn hc- 
nbiTaHHHX Ha HeycTaH O BH Bm H Xca .pexcHM ax T o r a a ,  K o ra a  HHepun- 
OHHOCTblO n0Ka3aH H fl B HeCKOAbKO AeCHTblX Ä O A efl CeKyHAbl MOXC- 
h o  n p eH eöp en b . E c a h  yc a o B H a  o n u T a  T p eÖ y ioT  npaK TH H ecK oß  
6e3MHepuHOHHOCTH 3anHCH, t o  n peA n oH T H T eab H ee  n cn oa b 3 0 B a T b  
B aab i c H acTO Tofl nHTaHHa 400 at\.

M o tk h o  n o a a ra T b , h c x o a h  H3 o ö h h h o  npH H H M aeM oro 3 a n a c a  n o  
m iT a io m e fl nacTO Te, h to  aaTHHKH K p y T a m e ro  MOMeHTa c H acTO Tofl 
nH TaH na 400 a ii o ö e c n e n a T  H a a excH y io  perH C Tp au m o K p y T a m n x  
MOMCHTOB B HeyCTaHOBHBUIHXCH npOU,eCCaX C H acTO Tofl H3MeHeHHH
K p yTam ero  MOMeHTa a o  40— 50 atf.

B KanecTBe npHMepa Hcnoab30BaHna aaTHHKOB K p yTam ero  MO
MeHTa na pnc. 5 npeacTaßaeH a xapaKTepHCTHKa AHHaMHHecKoro 
K03(J)4)HHHeHTa TpaHC(()QpManHH OÄHOTO H3 rHApOTpaHC(|>OpMaTO- 
poB 3HJI, KOTopaa on p ea ea aa a cb  b npouecce pa3roHa b x o a h o to  
Baaa rHAporpaHciJiopMaTopa «a  pexiHM e ( = 0  (»p H B aa  k 0öuh). Ha 
3 to m  * e  pncyHKe npHBeaeHa CTaranecKaa xapaKTepHCTHKa

cmamt t o h k h  KOTopofl onpeAeaaaHCb TeMH x<e aaTHHKaMH npn 
ycTaHOBHBmHxca pex<HMax paÖOTH,
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ConocraBJi.— e KpHBbix k o dun h cmam noK33biBaeT, b  K a- 
Kofl CTeneHH npn npoBOAHMOM onbiTe AHHaMHHecKaH xapaKTepn- 
craKa rHÄpoTpaHc4)t>pMaTopa oTAHnanacb ot craTHHecKoft.

Y c n e iu H o e  C03aaH H e HHflyK- 
THBHbix Ä aTraK O B  K p y T H iu e ro  
MOMeHTa AaAO  B03M05KH0CTb
p a 3 p a 6 o T a T b  h c o 3 a a T b  hh- 
ÄyKTH BH bie AaTHHKH aaBAe-
h hh  (p n c . 6 ) ,  pa6oTaiomHe no 
TOMy * e  npuHunny, h t o  h 
AaTHHKH KpyTHmerO MOMeH- 
Ta.
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Phc. 5. .HHHaMHHecKHH h craTH- 
HeCKHH K034>4lHIlHeHTbI TpaHC- 
(JiopMauHH rH ÄpoTpaH o^opM aTo- 

pa Ha pejKHMe i = 0.

3b iB aeT b  m o c th k o b o S  cxeMe p a 3 6 ajiaHC, nponopu,HOHanbHbift Be 
„iHHHHe noflaHHoro AaBAeHHH.

SjieKTpHHecKaa cxeMa AaTHHKOB aaBaeHHa ananorHHHa cxeMe 
PHC. 3 H OTAHHaeTCH OT Hee TOAbKO OÖMOTKaMH KaTymeK.

0,1cex

P hc . 7. Ocu,HAAorpaMMa AaBAeHHH b CHCTeMe aBTOMaTHKH mapo- 
nepeaaHH n>pn nepexoae c h h3u ih x  nepeaan Ha Bbicume:

l —U I  nepeAa'in; T, h T2 — nepBuft h Btopoft T0pM03a;
C2 BTopoe cueii.-ieuHe,

P hc. 6. O öiuhü bha HHAyn- 
THBHOTO AaBAeHHH.

Z laTHHK AaBACHHH COCTOHT H3 npHeM HHKa AaBAeHHH H HHAyK- 
THBHOÖ TOAOBKH. l lp H  nO AaH e AaBAeHHH B nOAOCTb 1 npneM HHKa 
A ecp o p M H p ye rca  M eM Ö paH a 2. O c b  H Kopn 3 c  HKopeM  4 ne-peMe- 
m a e T c a , h t o  H3M eHHeT B03a yn iH b ie  3a 3o p u  A M e m a y  HKopeM  h 
M arH H TonpoBO AaM H  5 h 6. M a rH H T H oe  con ipoTH B AeH ne u en n  B ep x- 
Heft K aTyu iK H  7 HHAyKTHiBHOH TOAOBKH yM eHbU laeTCH, a HHJKHefl 
K aTyu iK H  8 —  yBeAH H H BaeTcu. B p e 3yA b T a T e  S A eK T p u n ecK oe  co -  
npoTH BAeH H e o ß e u x  K a T y m e K  c t 3 H0 B H tch  HeoAHHaKOBbiM, h to  bbi-

OnncbiBaeMbie aaTHHKH AaBAeHHH o6AaAaioT xopouiefl 
AHHeHHOCTbK) H 6oAbUlHMH 3HaH6HHHMH BblXOAHOTO TOKa, 
UTO n03B0AHeT 3anHCbIBaTb AaBAeHHH UIAeH(|>OBbIM OCUHA- 
AorpacpoM 6e3 npiiMeHeHHH ycHAHTeAefl.

TaKHe AaTHHKH HBAHIOTCH yHHBepCaAbHbIMH npnöopaMH. 
OHH MOryT T3K}Ke HCn0Ab30BaTbCH H KaK AaTHHKH M3AbIX 
nepeMemeHHH (HecKOAbKo aecHTHX m h a a h m e rp a ) .

B KauecTBe npHMepa Hcnoab30BaHHH aaTHHKa AaBAeHHH Ha 
pnc. 7 npeACTaBAeHa ocuHAAorpaMMa AaBAeHHH b sneM eiiTax ch- 
cTeMbi aBTOMaTHKH THAponepeaaHH npn n epexoA e c «H3IUHX nepe 
Aan n a  Bbicuine. OcuHAAorpaM Ma AaeT HarAHAHoe KOAHHecTBeu- 
Hce npeACTaBAeHHe o xapaK Tepe naaeHHH h HapacTaHHH aaBAe- 
hhö  b aaeM eHTax CHCTeMbi. 3aperHCTpHpoBaHbi yaapH oe Boapa- 
cTaHue AaBAeHHH npn BKAioHeHHH cuenABHHH h A p y ra e  xapaK- 
TepHbie ocoöeHHOCTH npouecca  nepeKAioueHHH.

OnHCaHHbie AaTHHKH KpyTHUierO MOMeHTa H AaTHHKH AaBAeHHH 
MOryT UIHpOKO npHMeHHTbCH npH HCCAeAOBaHHHX, HCnbIT3HHHX H 
AOBOAKe aBTOMOÖHAbHHX arperaTOB KaK B BHAe CaMOCTOHTeAbHblX 
npHÖOpOB, TaK H B BHAe y3AOB HCnblTaTeAbHblX CTeHAOB. U ,eAe- 
COOßpa3HO opraHH30BaTb npOH3BOÄCTBO UIHpOKOfi raMMbl TaKHX
npu6opoB.

HccjieAOBaHHe py jieß o ro  ynpaßjieHHH c noM om bio ajieKTpHHecKHX 

M e T O Ä O B  H 3 M e p e H H H

KaHA. TexH. HayK Jl. Jl. rM H U E Y P r, B. E. B EH flEJlb  

HAMH

yBEJIHM EHHEM  c k o p o c t h  ABH KeH H H  aBTOMOÖHAeft, noBbi- 
iu eH ueM  H a rp y 3KH Ha n ep eA H H e yn p aB A H eM b ie  K O A eca , yB e- 

AHHeHHeM 3A 3 CTHHHOCTH UIHH H yCAOJKHCHHeM nOABeCKH K p y A e -  
bh m  ynpaBAeH H H M  npea'bHBAHioTCH B ce ß o A e e  B b icoK ne T p e ö o B a -  
HHH. B CBH3H C 3THM B nO CAeAH ee BpeMH B03p 0 C HHTepeC K BblHB- 
AeH H io K pH T epn eB  ynpaBAHeM OCTH aBTOM oÖHAefi, CBH3aHHbix c  na- 
paM eTpaM H  p y A e ß o ro  ynpaB A eH H H , h k  h x  KOAHuecTBeHHoft o u e n - 
Ke. H a n p H M ep , c b o h c tb o  3 b to m o 6 h a h  « A e p w a T b  a o p o r y »  a o  c h x  
n o p  oueHHBaeTCH cyßbeK TH B H o . O ueH O H H u e n ap aM eT p b i s t o t o  
CBoftcTBa He p a 3p a 6 oT a H u .

B H AM H  b 9T0M HanpaBAeHHH pa3pa6oTaHa onpeAeAeHHan 
MeTOAHKa HCCAeAOBaHHÖ.

n p n  HcnbiTaHHHX H3MepHAHCb: ycHAHH b upoAOAbHoft h none- 
peHHofi THrax, MOMeHTbi Ha pyAeBOM BaAy, y ro A  noßopoTa pyAe- 
bo to  KOAeca, nepeMemeHHH nepeAH ero MocTa b BepraKaAbHofl 
nAocKOCTH, nepeMemeHHH 3o a o t h h k 3 pacnpeaeAHTeAH, AaBAeHHH 
b  noAOCTHX c h ao b o to  UHAHHApa ycuAHTeAH, yrAbi noßopoTa  yn- 
paBAHeMblX KOAeC.

B KanecTBe perHCTpnpyiomero npnöopa HcnoAb30BaACH Mar- 
HHTHO-SAeKTpHHeCKHÜ OCUHAAOTpaij) K-4-21, 3anHCbIBaiOmH{l no- 
K333HHH Ha <})OTo6yMary mnpHHofl 100 m m . I Iah npeo6pa30BaHHH 
H3ynaeMbix peAHHHH p afleijTpipfecKHP aarpTopAHAHCb pa3AHHHbie

AaTHHKH: nepeMemeHHH, yrAOB, noßopoTa, AaBAeHHH. ycHAHH b 
ipyAOBOM npHBoae onp6a ea h a h Cb no HanpHmeHHHM b ACTaAHX, H3- 
MepHeMblX C noM om bio npOBOAOHHblX TeH30MeTp0B COnpOTHBAe- 
HHH. rioKa3aHHH A3THHK0B VGHAHBaAHCb C nOMOmblO HeTbipeX-
KaHaAbHoro TeH3oycHAHTeAH MVy-4 H AM H, n oA yn a iom ero  nHTa- 
Hue o t  aKKyMyAHTopHOH öaTapen .

C xeM a ycTaHOBKH a 3th h k o b  npVßeaeHa « a  pnc. 1. 
y  aBTOMoÖHAeft MA3-502 h 3HJI-157 (c  BeaymHMH nepeAHHMH 

MocTaMu) HanpniKeHHH, B03HHKaiomHe b pbinarax Tpaneunn, 
OHeHb MaAbl, H CHTHaAbl A3THHKOB TpefiyiOT ÖOAbmOTO yCHAeHHH. 
nosTO M y ycHAHH b nonepeHHoft THre s t h x  aBTOMOÖHAefl onpeae- 
AHAHCb no HanpHJKeHHHM H3ru6a He b pbiHarax, a b  M ecTax H3ra- 
6a C3MHX THT.

y r A b i  n o ß o p o T a  yn p a B A n eM b fc  KOAe^yganHCbm aAHCb c n oM o m b io
AaTHHKOB, H3TOTOBAeHHbIX H3(  IiepfeMeHHblX npOBOAOHHblX COnpO- 
THBAeHHfl (2000 OM). üaTHHK’ yCTaHaBAHBaACH BHH3 ynOA mKBOp- 
HeM h Ha cneuuaAbHOM KpoHmTeÜHe npHKpenAHACH k  noBopoTHoft 
u a n ^ ie . H eH Tp aA bH b iß  n oA B u m H oft KOHTaKT AaTHHKa coeAHHHACH 
noBOAKOM c ÖaAKoft nepeaHefi o ch .

B npHHHToft c x e M e  a h th h k  n o 3B O A n eT . ä o c t 3t o h h o  h c t k o  3 ann - 
cb iB a T b -y rA b i o t  0 ,1— 0 ,25  ä o  40°  b  33b h c h m o c th  o t  H acTpo fiK H  

TeH30yCH A«TPA?!, H o p o r  HyBCTBHTCAbPOCTft KOABÖAeTCH OT 0,1 flQ
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0,25° B 33BHCHMOCTH OT ÄJIHHbl nOBOÄKa. 3 t o T  5Ke JUTHHK HC- 
nojib30Baaca m in  H3MepeHHH BepTHKajibutix nepeMemeHHft nepeÄ- 
H ero  MocTa o ra o c H T e jib H o  paMbi aBTOMoßnjiH.

Y r o j i  noßopoTa  p y jie s o ro  KOJieca 3anHCbmajica c  noM om bio 
ÄaTHHKa TaKoft » e  KOHCTpyKiiHH, ho  n p oB on o ra oe  coeuHHeHHe b 
HeM 6biJio 3aMeHeHO h h x po m o b o h  naacTHHofi conpoTHBjieHHeM

P h c . 1. CxeM a pacnojioHceHHH aaTHHKOB >b pyaeBOM npuBoae 
aBTOMoßHaa 3HJI-130:

1 —  ä s th h k  y r jia  noßopoTa pyjieBoro KOJieca; 2 —  äb t^hk  nepeMemeHHJi 
30Ji0THHKa; 3 —  flaTMHK y r ;ia  noßopoTa MaaTHHKOBoro p u ^ara ; 4 —  npo- 

BOJIOHHbie TeH30MeTpbl COIipOTHBJieHHB; 5 —  AaTHHKH flaBJieHHH.

0,2 o m , y^DJKeHHoft Ha nojraoft oK p y jK H o cm  JXaTHHK npHKpen- 
jijijich  k  KOJiOHKe p y jia . H a  BajiHK ueHTpajibHoro KOHTaKTa Ha- 
ÄGBaJICH IIIKHBOK, KOTOpblH HpHBOÄHJICH BO BpameHHe OT pyJie-
b o t o  B a jia .

n p H  H3yneHHH aBTOKOJieöaHHfi yn p aB J iaeM b ix  k o j ic c  aBTOMoÖH- 
JlH 3HJI-157 B03HHKJI3 HeOÖXOßHMOCTb H3MepHTb yTOJI nOBOpOTa 
n e p e ^ H e r o  m o c th  O T H o cn ie jib H o  
e r o  OCH. ZJjIH 3T0H UeJIH 6bIJI 
c k o h  cT p yH p  o b  a h cn  eiiH  a jibH bi h
n pH B oa » K o ro p w H  npH  n ep eM e- 
m eH H H x n e p e ^ H e r o  M ocT a  b  Bep- 
THKaJIbHOfl H ropH30HTaJIbH0H 
IUIOCKOCTHX H e H3MeHHJI r io jio -  
HCeHHH nOÄBHJKHOro KOHTaKTa 
aaTH H K a. n p H B O Ä  COCTOBJT H3 
Ä ß y x  IHapHHpHO COeaHHeHHHX 
n a p a a ^ e^ o rp a M M O B .

ila T H H K  H3rOTOBJieH H3 JIHHefl- 
H o r o  npoB D JioH H oro conpOTHBJie- 
h h h , CMOHTHpoBaiHHoro b  K o p n y -  
c e  HHÄHKaTOpa n a c o B o r o  TH na.
C x e M a  e r o  noflKJiioHeHHH k  t g h - 
3oycH J iH T ea io  a n aao rH H H a  cx e M e  
aaTH H Ka y r a o ß  n o ß o p o T a .

Mapna
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TaKoft >Ke ÄarHHK nepeMemeHHü HcnojibaoBaJicn äjih 3anacH 
nOJIOHieHHH 30JIOTHHK3 rHÄpaBÄHHeCKOrO yCHJIHTejIH. Ho>KKa ero 
nOÄBH*Horo KOHTaKTa b 3tom caynae onnpajiacb Ha 30jiothhk 
hjih CBH3aHHbie c hhm neTam.

ZlaBJieHHH b CHCTeMax rHjipo- h nHeBMoycHJiHTMefl 3anHCbiBa- 
JIHCb C nOMOUXbIO ÄaTHHKOB, H3rOTOBJieHHbIX H3 OTpe3KOB TpyÖO- 
HeK BypÄona. H a nocne/iHHe HaKjieHBajiHCb npoBojicmibie TeH3o- 
MeTpbi conpoTHBjieHHH. HeM ßbicTpee npoTeKaer npopecc, TeM 
Kopone npHXOÄHTCH jejiaTb Tpy6kh BypÄOHa (ä o  20 mm), h to6h 
yBejIHHHTb HX CoßCTBeHHyiO HaCTOTy.

Cn^bi, fleficTByiomHe b «eTa^ax py^eBoro npHBoaa 3btomo6h- 
jieö, onpejiejiH^HCb npn noBopoTax Ha MecTe Ha ac4)ajibTe h bo 
BpeMH ÄBHKeHHH no ac4>ajibTHpoBaHHbiM ÄoporaM, ßyjibixcHOMy 
mocce, pa3ÖHTOMy npocejiKy c rjiyßoKHMH BbißoHHaMH h npn ne- 
pee3fle oähhm KojiecoM npenHTCTBHH b h co to ö  120 mm (a jih  rpy- 
30BbIX aBTOMOÖHJlefi) CO CKOpOCTblO 10 KM/HOC. CKOpOCTb aBTO-
mo6h^h bo BpeMH flBHJKeHHH ero no acij)ajibTHpoBaHHOMy mocce 
cocTaBjmjia 60 km/hüc, no 6y^bi*HOMy mocce 30— 40 km/hüc, no 
paaÖHTOMy npocejiKy 10— 15 km/ hüc ( MaKCHMajibHO aonycTHMan).

B TaÖJi. 1 h 2 npHBeaeHbi MaKCHMa^bHbie 3HaneHHH ycnjinft h
HampHJKeHHÖ, B03HHKaiOmHX B COOTBeTCTByiOIHHX yCJIOBHHX He 
M en ee, neM 5 paa Ha 1 km n y r a .

yCH.HHH, B03HHKaK>mHe BO BpeMH npHMOJIHHeÜHOrO ÄBHJKeHHH, 
HMeioT xapaKTep HMnyjibcoB. O hh yBejiHHHBaioTCH ot HyjiH h na- 
a a io T  äo Hyjifl 3a 0,05— 0.15 ceK. Bo BpeMH noBopoTOB ycnjiHH 
b pyjieBOM npHBOÄe HMeroT 3HaHHTejibHyio noCTOHHHyro cocTaB- 
jiniomyK).

OcuHJiJiorpaMMa c 3anncbio ycnjiHH b npoÄOJibHoö h nonepen- 
Hoß Tnrax npHBeaeHa Ha pnc. 2.

Ha pn c. 3 n oM em eH b i Ä H arpaM M b i SHaneHHÖ ycH Jin fi (MaKCH- 
M ajibH bix  3a  n o B o p o T ),  Ä e ftcT B y iom H X  b npoAOJibHOH TH re He- 
CKOJibKHX aBTOMOÖHJiefl Ha n o ß o p o T a x  n p n  abhjkchhh n o  M a p m p y - 
T y  Ha Tep pH Topu H  H AM H .

CKopocTb äbhjkohhh aBTOMOÖHÄH Ha noBopoTax Mb 5, 6, 10 H 13 
papnycoM 7— 8 mm cocTaBjinjia 7— 10 km/hüc, Ha noBopoTax 
Mb 3 h 9 ipannycoM 35— 40 m —  30 km/hüc, Ha ocTajibHbix noBO- 
poTax paÄHyeoM 16— 20 m —  15— 20 km/ hüc.

Ha pnc. 4 npHBeflerfbi anarpaMMbi ycnnnfl Ha o6one pyjieBoro 
Ko^eca npn äbhhcchhh no ropoflCKOMy MapmpyTy c 29 noBopoTa- 
m h . n o  3thm  ÄHarpaMMaM m o ä h o  cyAHTb o jierKOCTH pyjieBoro 
ynpaajieHHH HecKOJibKHX aBTOMoÖHneft.

T a  6 ji h u a  l

Chjih , xeflCTByiomHe b pyjieBOM npHBoae, B kz
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npH nepee3ae 

npenHTCTBHH1

3HJI-130
3HJI-131
3HJI-157
M A3-502
MA3-503
TA3-51

i

2,60
3.05 
2,75
4.5 
4,3

180-240
180-220
190-200
350-460
330-400

'0 2

700-820 
850-1000 
800—900 

1450— 1920 
1500-1900 

500

350-450
400-450
350-400
400-600
600—800
200-300

750
400
600
500
400

800—1000
450-550

700
600
500

HpH ABHKeHHH
no rpyHTOBoR 

a op ore1

500 
500-600 
400-500 
750-900 
600-800 
220-300

500

400-600
500-600

400
400

npH ÄBHJKeHHH 
no öyjibiiKHOMy 

mocce1

150 
100 

300-350 
300-400 
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220

300-200 
100
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npH ABHWeHHH 
no aciJiaJibTH- 

poBaHHOMy 
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50-60
40-60
50-70
50-100
60-80
90-100

90-100
60— 100
50-70

150-250
70— 100

120-150

'  B nepBOft rpa$e npHBeaeHu c h a u , aeRcTByiomHe .b npoaoAbHOft THre, a bo BTOpoft— b nonepennoft
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npH nepeeaAe npenflT- 
CTBHfl*

npH ABH^eHHH no rpyH- 
TOBoft A op ore*

npH AßHmeHHH no 6ynuyn- 
HOMy m occe*

npn ABH>KeHHH no 
ac^aAbTHpoßaHHOMy

uiocce*

3HH-130 2,60 180—240 1960-2300 1000-1250 2100 1400 420 140-160 __

3HJI-131 3,05 180—220 730—860 340—390 340 150-190 — 430-520 __ — 86 40 — 30—50 20-40 --
3HJI-157 2,75 190—200 1520— 1720 670-760 1150 — 2300 760-950 __ 1320-2000 570-670 — — 100— 150 — 160-230
M A3-502 4 ,5 350-460 1930-2550 533-8C0 670 — 3700 930—1200 _ 3100-3700 400-530 — 2500-3100«* 70— 130 — 90-150
M A3-503 4,3 330-400 2250-2850 900-750 600 1100 — 900-1200 800 — 300 500 — 90— 120 140-200 “

*  B nepsoft rp a^ e  npHBeAenbi chau, aeftCTsyiomne b ptm are npoAOAbHOft ta th , bo BTopoft—b pbmare nonepo^Hoft tarH , b TpeTteft— b nonepenHOft
Tflre.

• •  B npoAOJibHOft Tflre.
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y  3 b to m o 6 h jih  3HJI-130 c  ycHjiHTejieM pyaeBoe ynpaBaeHHe 
aerne, HeM y  aBTOMOÖHaa TA3-51. PyaeBoe ynpaBaeHHe aBTOMO- 
öhah MA3-502 He^onycTHMo Tajxeaee. y  aBTOMOÖHaa 3HJI-157 
c H3M£HeHHeM npoaoabHoro yrjia  HaxaoHa c 6°45' ao 0° ycnaHH 
Ha ipyjieBOM XOAeCe CHH3HAHCb nOHTH BÄBOe.

3 )

Phc. 2. OcuHaaorpaMMbi c 3anHCbio ycHAHH, b o 3 h h x 3 K )iu h x  b py- 
jieBOM npHBoae MA3-503:

a — na noBopoTe; 6 —  npH a b h j k c h h h  no npocejiKy; Q  — ycHAHe b  

npoAOJibHOft Tara; T — ycmiHe & nonepemiofl Tare; P  — OKpy*Hoe ycHJine 
Ha o6oac JiyAeBoro KOAeca; f  — yroji noßopoTa pyAeßoro KOAeca.

0

OnbiT öbia nocTaBjieH caeayromHM oÖpa30M.
ÄBTOMOÖHJib ABHrajica no 3aMKHyTOMy npaMoyroAbHOMy Map- 

u ip y T y  Ha O Txpb iTo ft actjianbTHpoBaHHOH naomaaxe co cxopocTbK) 
15 km/hüc. Paanycbi noBopoTOB BbiÖHpaancb t3khmh, htoöh bo- 
AHTeJiio npHXOÄHJiocb BpamaTb pyaeBoe KOJieco c MaxcHMaauHO 
B03MOHCHOH ÄAH «e ro  CKOpOCTblO.

PacnpeaeaHTean ycHAHTeaeH öbian OTperyjmpoBaHbi Tax, hto 
vcHjiHe Ha oöoae pyaeBoro xoaeca He npeBbiiuaao 10— 12 ne. 
B 3THX yCAOBHHX Ha aBTOMOÖHJie 3HJI-130 CKOpOCTb BpameHHH 
pyjieBoro xoaeca aocTHraaa 2 oö/cex, Ha aBTOMOÖHJie 3HJ1-131 — 
1,8 oö/cex, MA3-502 (c  ycHJiHT&aeM) —  1,7 oß/ceK.

P hc. 3. flnarpaMMbi ycHAHH b npoaoabHoft Tare npn ABHTxeHHH 
aBTOMOÖHaeft:

I — 3HJ1-130 c yCHJiHTeJieM; 2 — MA3-503 c ycHJiHTejieM; 3 — 3HJI-131 
c yCHJIHTejlCM.

O t np0H3B0ÄHTejIbH0CTH THApaBJIHHeCKOrO Hacoca 3aBHCHT 
CKopocTb BpauieHHH xoaec aBTOMOÖHaa. OHa BhiÖHpaeTca Tax, 
hto6u ycHAHTeab mot noßopaaHBaTb xoaeca öbicrpee, neM boäh- 
Teab BpamaeT pyaeBoe xoaeco.

H o  BTofi npHHHHe HHTepecHo on p eaean Tb  cxopocTb BpameHH» 
pyaeBoro xoaeca na xoay  aBTOMOÖHaa.

P h c . 4. Ä n a rp a M M b i 3HaweHHH oxpyjXHoft c h j iu , n p n aa raeM O H  b o - 
AHTeaeM x oöoay pyaeBoro xoaeca rp y 3 0 B u x  aiBTOMOÖHaen 

npH ABHHieHHH no ropoay:
/ - MA3-205; 2 — 3HJI-I57 (6°45'); 3 —  3HJI-157 (0°); 4 — TA3-51;

5 — MA3-502; 6 — 3HJI-130.

npH BTopoM onHTe bo BpeMa ABH>xeHHH no ropoay mo Mapwpy- 
Ty c öoabiiiHM hhcaom noBopoTOB 3th cxopocTH He npeBbimaaH 
1— 1,2 oö/cex.

ripH ÄBH5X6HHH no cneunaabHO pa3paöoTaHHOMy Mapuipyry c 
14 xpyTbiMH noBoporaMH h BxaKjaeH'HbiM ycHAHTeaeM cxopocTH 
BpameHHa Ha 20— 25% öojibuie, aeM npH abh5X6hhh 6e3 ycaaH- 
Teaa. To * e  Ha6aK>aaaocb h y apyrax HcnbiTbiBaBiHHXca aBTo 
MOÖHaefl.

Cpeanaa cxopocTb ABH>xeHHa aBTOMOÖnaa no aoporaM c 6oab- 
luhm ancaoM noB opoTO B  npn paöoTaKJmeM ycHHHTene Ha 12— 15% 
ßonbuie, aeM 6e3 ycnaHTeaa.

CpeAH aBTOMOÖHHHCTOB UIHpOXO paCnpOCTpaHeH TepMHH aBTO- 
MOÖHHb «Aep jRH T a o p o r y »  nan aBTOMoßnab «H e  aep>KHT A o p o ry » . 
3 th m  TepMHHOM xapaxTepH3yeTCH c b o h c tb o  aBTOMOÖHaa coxpa- 
HaTb 3aAaHHoe HänpaBaeHHe ABHJxeHHa. O h o  onpeA eaaeTca  Ha- 
p a a y  c apyrHMH XOHCTpyXTHBHWMH OCOÖeHHOCTHMH aBTOMOÖHaa 
ycTpoflcTBOM p yaeB oro  ynpaBaeHna c yraaM H ycTaHOBXH ynpaB- 
aaeM bix xoaec .

y  aBTOMOÖHaa, xoTopbifi aepjKHT aopory, HeoöxoflHMO npnao- 
KHTb HexoTopoe omyTHMoe ycnane x oöoAy pyaeBoro xoaeca, 
aToöu H3MeHHTb HanpaBaeHHe ero a b h jx c h h h . Ecan no Tofl aan 
HHoft npHHHHe aBTOMOÖHab OTxaoHaeTca o t  npaMoaHHeflHoro ä b h - 
HCeH'HH, TO BepHyTb 6T0 Ha 3aaaHHVK) TpaeXTOpHK) MOJXHO H63Ha- 
HHTeabHbiM noBopoTOM xoaeca. ABTOMOÖHab, xoTopbiö He Aep>xHT 
Aoporn, BepnyTb Ha 3aflaHHyx> TpaexTopnx) 3HaaHTeabHO TpyÄHee.

OTaeabHbie onbiTHbie oöpa3u,bi aBTOMOÖHaa 314JI-130 n aoxo 
AepHcaan aopory. nocxoabxy na s t h x  aBTOMOönaax öbia ycTaHOB- 
atH rHapoycHAHTeab, npeanoaaraaocb, h to  oh  aßaaeTca npHHHHofi 
BToro HeaocTaTxa.

U p h h h h h  ae<J)exTa BbiaBaaaHCb b HAM14.
3 a  oueHOTObifi oÖBexTHBHbifl napaMeTp, xapaxTepH3yx)uiHfl 

cbohctbo aBTOMOÖHaa aep>xaTb aopory, npHHHTO KoanaecTBO h 
BeAHHHHa noBopoTOB pyaeBoro xoaeca, xoTopbie aoajxeH Öbia 
caeaaTb BoaHTean, htgöh coxpauHTb npaMoaHHeflHoe HanpaBae
HHe npn aBH*eHHH co cxopocTbX) 70 km/hüc no aopore c xopo-
U1HM aCtpa.lbTOBblM nOKpblTHeM.

Ha HcnbiibiBaBUieMca aBTOMOÖHae BoaHTeaio 3a 1 k m  nyTH 
npnxoAHAoeb coBepmaTb 10— 15 noBopoTOB pyaeBbiM xoaecoM Ha 
yroa öoaee 20°.

Kax BbiacHHaocb, y aBTOMOÖHaa HeBepno öbiaa BbinoaHeHa 
öaaxa nepeaHefi och, öaaroaapa neMy yroa npoaoabHoro HaxaoHa 
IHXBOpHH BMeCTO 3,5 COCTaBAHA 1°.

nocae ycTpaHeHHa ae^exTa aBTOMOÖHAfa xax c ycHAHTeaeM, 
Tax h öe3 nero He TpeÖOBaa öoaee oaHoro-aßyx noBopoTOB pyae- 
BbiM xoaecoM Ha 1 k m  nyTH.

Kax H3BecTHO, bo BpeMa aBH>xeHHH aBTOMOÖHaa ynpaBaaeMbie 
xoaeca coBepmax)T xoaeöaHHa, Bbi3biBaeMbie HepoBHocTaMH aopo-
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r«. y  aBTOMOÖHAeft c npaBHAbHo cnpoeKTHpoBaiiHUM nepeaHHM 
MOCTOM KOAeÖaHHH, BbI3BaHHbie yaapOM 0 .HepOBHOCTb, 3aTyxaiOT 
nocae oaHoro-ÄByx nepHOAOB.

B OTÄeabHbix c a y n a a x  3 th  KoaeÖaHHH MeaaeHHO 3aTyxai0T h ah  
B ooöm e He 3 a iy x a io T . npoaoAbH b ifi y r o a  HaxaoHa iu k b o p h h  cy- 
mecTBeHHO b a h h b t  Ha ycTOÜHHBdcTb KaneHHH Koaec. Pe3yabTaTU  
HcnbiTaHHfl no HCcaeAOBaHHio b a h h h h h  npoaoabHocTH y ra a  Ha- 
xaoH a uiKBopHeü aBTOMOÖHaH 3HJI-130 npHBeaeHU b Taöa . 3.

T  a 6  ji h  u  a 3

npOAOJlb*
Hbifl yroA
HahAona
UlKBOpHfl
b rpaa.

Oömee mhcao
KOAeöaHHfi

KOAeca
Hhcao KOAeöaHHfi KOAec na 1 k m  nyTH npn 

aMnAHTyjie KOAeöaHHfi b rpaA.

o
u
o
(O
CSCU ,
G

oUm
O
03
0>
=;

0,25* 0,5* 0,75* 1*

- 2 442 495 132 72 177 124 114 74 6 17
+  1 460 320 302 92 147 183 11 37 7
+ 3 ,5 353 305 293 217 58 78 4 9 __ __
+ 5 489 334 207 189 102 105 168 28 14 8
+ 6 364 320 166 104 78 155 94 56 17 4
+  9 630 480 210 226 214 144 185 101 18 5

*  B nepBofi rpaijie npHBeieHbi AaHHwe, 
Ko^ecy, b o  BTopoft— k AeBouy.

OTHOCfllUHeCfl K npaBOMy

H cn b iT aH H fl npoBOftHJiHCb Ha yn a cT K e  ac ifiaA b T H p oB aH H oro  m o c 
ce  1-ro K a a c c a  n pn  ÄBHsceHHH c o  c x o p o c T b io  80 k m /h ü c . H3 
T a ö a . 3 c a e a y e T ,  h t o  H aH M eH bm ee h h c a o  K o a e ö a H n fi h c  m hhh- 
MajibHOH aM U A H T yao ft B03HHKaeT n pn  y r a a x  H axaoH a  mKBopHH 
+3,5°. Ha 1 k m  nyTH  n p n  s to m  npH xoauTCH  805 K oaeöaH H ft a e -  
b o t o  h 353 KOJieöaHHH n p a B o ro  K o a e c a . 80% K oaeöaH H ft HMeiOT 
a M n a H T y a y  M eH b m e 0,25°, a o cT a a b H b ie  M eH buie 0,5°. K oaeÖ aH H H  
B 0 3 Ö y*Ä a iO T C H  OT TOAHKOB CO CTOpOHbl ÄOpOTH H ÖbICTpO 3aT y - 
x a io T .

n p H  yraax HaKAOHa u iK B opH eft — 2 h  + 9 ° KoaeÖaHHH c t3 h o b h t -  
CH npaKTHHeCKH H e3aTyXaiO m H M H . OHH B03Öy>KÄaK>TCH BHOBb ä o  
t o t o ,  xax y c n e io T  n p ex p a T H T b cn  Bbi3BaHHbie n p e a b ia y m e fi  n ep o B -
HOCTbK).

AaTHHKH ÄaBjieHHH, ycTaHaBJiHBaeMbie b noaocTHX c h a o b o t o  
UHÄHHÄpa, no3BOÄHJiH onpeaeaH Tb pe>KHMbi paöoTbi ycHAHTeaa 
npH ÄBHHCeHHH 3BTOMOÖHAH B pa3AHHHbIX ÄOpOHCHUX yCAOBHHX. 
noKa3aHHH AaTHHKOB 3anHCbiBaAHCb c noM om bio ocuHAaorpa<}>a.

n p H  ÄBHJKeHHH nO npHMOft yCHAHTeAb BKJIIOHaeTCH OTAejIbHblMH 
H M nyAbcaM H  o t  y a a p o B  Ha K o a e c o  co  CTopoHbi a o p o r n .  Ilp oÄ O J i- 
JKHTeAbHOCTb T3KHX HMnyAbCOB COCTaBAHeT npHÖAH3HTeAbH0 
0,1 c e x .

y  aBTOMoÖHAH 3HJI-130 npn ABHJKeHHH no A op ore  c  xoponiHM 
öyAbijKHbiM noKpbiTHeM Ha ynacTKe 26 km OTMeneHO 1292 bkakd- 
neHHH ao 5— 10 ütm, a b AByx cnyHaax —  ao 15 ütm. Flpn abh- 
>KeHHH no pa3ÖHTOMy rpeftaepy co  cxopocTb io 15— 25 km/hcic Ha 
ynacTKe 25 km ycHAHTeAb BKAionaACH 6544 pa3a, npn stom aaB- 
AeHHe noAHHMaAocb ao 5— 10 ütm  850 pa3, äo 10— 15 ütm 
109 pa3, ao 15— 20 ütm  5 ipa3. B ocTaAbHbix CAynaax AaBAeHHe 
noAHHMaAocb He Bbime 5 ütm.

y  b b to m o ö h a h  MA3-502 npn ABHHceHHH no t o h  >xe a o p o re  Ha 
npoTHJKetiHH 32 k m  AaBAeHHe b cncTeM e noAHHMaAocb a o  10 ü t m  
5000 ipa3, a o  20 ü t m  3200 pa3, a o  30 ü t m  1000 pa3 h a o  40 citm  
60 pa3.

y  aBTOMoÖHAH MA3-502 pacnpeAeAHTeAb pacnoAO>KeH b npo- 
ÄOAbHoft THre, ycHAHTeAb —  Ha nonepeHHoft öaaKe. y  aBTOMO- 
ÖHAH 3HJI-130 CHAOBOÖ HHAHHAP H pacnpeAeAHTeAb HaXOÄHTCH 
b KapTepe p ya eß o ro  MexaHH3Ma.

r ip H  nOBOpOTaX BO BpeMH ABHHCeHHH paÖOTa yCHAHTeAH TaKJKe 
COCTQHT H3 CepHH OTÄCAbHblX BKAHDHeHHÜ. ö p H  nOBOpOTaX Ha 
M ecTe Ha c y x o M  ac<J)aAbTe AaBAeH H e b CHCTeMe TH ApoycH AH TeAH  
pyAH  noAHHMaeTCH y  aBTOMOÖHAeft 3HA-130 h 3HJI-131 ä o  40—  
45 ü t m , y  aBTOMOÖHAeft MA3-502, MA3-503 —  a o  65 ü t m .

3 t H  OnblTbl n03BOAHAH yCT3H0BHTb, HTO HaCOC THApaBAHHeCKOTO 
yCHAHTeAH p yA eß o ro  ynpaBaeHHH aBTOMoÖHAH paÖOTaeT b pe3K0 
nepeMeHHOM pexcHMe. AaBAeHHe b CHCTeMe npn a b h jk 6 H h h  no npn- 
Moft nOBbimaeTCH HMnyAbCaMH, npOAOAJKHTeAbHOCTb KOTOpUX AAH
aBTOMOÖHAeft 3HA-130 h MA3-502 cocTaBAHeT 0,1 cex.

B o  BpeMH noBopoTos AaBAeHHe noBUiuaeTCH Ha Bce BpeMH Bpa- 
meHHH pyaeBoro xoaeca. O a h a k o  BpeMH paöoTbi rHApaBAHHecKoro 
Hacoca npn nOCTOHHHOM AaBAeHHH IHe3H3HHTeAbH0 no CpaBHeHHK) 
CO BpeMeHeM HMnyAbCHUX BKAIOHeHHft.

r ip n  pacnoAoaceHHH pacnpeAeAHTeAH yCHAHTeAH b npoAOAbHoft 
THre pe>KHM paöoTbi rHApaBAHHecKoro Hacoca 3H3HHTeAbHO öoA ee  
HanpnHceHHbift, neM npn pacnoAosceHHH pacnpeAeAHTeAH « a  nepBH- 
Ke pyA eß oro  Mexa,HH3Ma.

B h b o ä h  H3 3 t h x  HcnuTaHHfi HcnoAb30BaHH npn pa3paÖOTKe 
KOHCTpyKUHH CTeHAa ÄAH HCnUTaHHH rHApaflAHHeCKHX HaCOCOB 
YCHAHTeAH pyAH Ha H3HOC. npeAyCMOTpeHO, HTO AaBAeHHe B Ha-
co ca x  noBumaeTCH HMnyAbcaMH npoÄOAJKHTeAbHocTbio 0,1 c e x .

Pe3yAbTaTU  npoBeAeHHHx onuTOB HeAOCTaTOHHU hjih  t o t o ,  h to -  
ö u  cAeAaTb o ö n in e  BbiBOAbi o  (J)aKTopax, BAHHiomHX « a  ynpaB- 
AHeMOCTb 3BT0M0ÖHAH, HO pa3paÖOTaHHHe npH 3T0M MeTOAbl HC- 
CAeAOBaHHÖ MOryT ÖMTb peKOMeHÄOB3HbI ÄAH HCnbIT3HHH pyAefiblX 
ynpaBAeHHft aBTOMOÖHAeft.

H3MepeHHe T0.1IUHHbI MaCJIHHOrO CJIOJ! B n O A U I H n H H K a X

B. E. KOPO TEH KO , H. A. T P H A H E B A

X a p b K O B C K H H  a B T O M O Ö H n b H O - f l O p O W H b l H  H H C T H T y T  (XAflH)

C O rA A C H O  T H A p O Ä H H a M H H e C K C ft  T e O p H H  C M 3 3 K H  O Ö H 3 a T e A b -  

H h lM  y C A O B H e M  H O p M a A b H O Ü  p a Ö O T b l  n O A m H n .H H K O B  C K O A b -  

»c e H H H  c H H T a e T C H  H a A H H n e  M a c A H H o r o  c a o h ,  p a 3 A e A H i o m e r o  T p y -  

m n e C H  n O B e p X H O C T H . 0 ä H 3 K 0  A O C T a T O H H O  T O H H blft p a c n e T  T O A U IH -  

HU C A O H  C M 3 3 K H  M OHCeT Ö b lT b  n p O H 3 B e A e H  T O A b K O  B n O A U IH n H H K a X ,  

H a x o A H i ix H x c H  noA n o c T O H H H o f l  ,H a r p y 3 K o ft .  KorAa H a r p y 3 K a  H e - 

n p e p w B H o  H 3 M e H H e T C H  n o  B e A H H H H e  h  H a n p a B A e H H i o  (x a K , H a -  

n p H M e p ,  b n o a m H n H H K a x  K O A e H H a T o r o  B a A a ) ,  o n p e a e A H T b  t o a u i h -  

H y  C AO H  C M 3 3 K H  M 05K H O  T O A b K O  3 K C n e p H M e H T 3 A b H b IM  n y T e M .

A a h  H3MepeHHH t o a u i h .h u  M acA H H oro  c a o h  b n oam H n H H K ax  
CKOAbHceHHH H aHÖOAee m n p o K o e  npH M eH eH ne noAyH H AH  aaTHHKH 
A ß y x  TH noB : HHayKUH O H H ue h  eM K ocT H u e . n o c A e A H H e , K a x  npaBH- 
a o , HMeiOT M eH bm ne ra Ö a p H T H u e  p a 3 M e p u  h  ö o A e e  n p o c T U  no 
KOHCTpyKUHH. EM KOCTHUe AaTHHKH O Ö AaA3K )T 3H3HHTeAbHUMH 
n peH M ym ecT B aM H , K o ra a  HcnbiTbi.BaeMUM o ö i c k t o m  cay>KHT He 
■cneuHaAbHO cnpoeKTHpoBaHiHHH a a h  3K cnepH M eH Ta ycTaH O BK a, a 
o Ö u h h u ü  A B H raT eA b , B  k o t o p o m  ocA aÖ A eH u e  a e T a a e ft  n pn  yc T a - 
HOBKe AaTH H Ka AOAHCHO Ö U Tb MHHHMaAbHUM.

B AH TepaType onH caH O  ÖOAbmoe k o a h h c c t b o  SKcnepHM OHTaAb- 
Hbix paÖoT no onpeaeAeuH M  t o a i u h h u  MacAHHoro c a o h  b noa-

m unH H K ax c  n oM o m b io  eM KO CTO oro aaTH H K a, b  h 3 c t h o c t h ,  b  u o a -  

m unH H K ax npoK aT H U X  c t h h o b  [ 1 ]  h  b  KopeHHOM noarn n nH U K e 
ABH raTeAH  c BOcnAaMeHe.HHeM o t  c h o t h h  M W M  [2]. n oam H n H H K H  
K O AeH H aToro  B a a a  b  aBTOMoÖHAbHOM Ä B H raT eA e  n e  HMeiOT npHH- 
U H nn aA bH u x  o t a u h h ü ,  K O TO p ue npenHTCTBOBaAH Ö u  npHMeHGHHio 
eMKOCTHUX AaTHHKOB, HO yCAOBHH paÖ O TU  ?THX nOÄUIHnHHKOB, X3- 
p aK T ep  H arpy3K H  h  a p y r n e  ocoÖeHHOCTH n e o ö x o a H M o  yH H TH BaTb 
n p n  cocTaBAeH H H  MeTOAHKH BK cnepH M eH Ta. r io s T O M y  B o n p oc  0 
B03MOÄHOCTH npHMeHeHHH eMKOCTHUX AaTHHKOB Ha aBTOMOÖHAb- 
ih om  A B H raT ea e  ö u a  n o a ß e p rH y T  n oa p o öH O M y  H ccA eaoB aH H io .

E M K O C T H U ft  A 3 T H H K  n p e A C T a B A H e T  CO Ö O ft K O H A e H C a T O p , O Ä H O fl 

n a a C T H H O ft  K O T O p O rO  O Ö bIH H O  C A y J K U T  H 3 0 A H p O B a H H U ft  3 A e K T p O A ,  

B M O H T H p o B a H .H u ft  b  o A H y  H 3  A e T a A e f t  T p y m e f t c H  n a p u ,  a  p o A b  

B T o p o f t  n a a c T H H U  B u n o A H H e T  B T o p a n  c o n p H H c e H H a n  a e T a a b .  B b h -  

a y  t o t o ,  h t o  M H iH H M a a b H a H  T o a n i H H a  M a c A H H o r o  c a o h  b  n o a m H i i -  

H H K a x  K O A e H H a T o r o  B a a a  H 3 M e p H e T C H  e a u H H u a M H  M u x p o « ,  a o c T a -  

T O H H yiO  H y B C T B H T e A b H O C T b  A a T H H K a  M OHCHO n O A y H H T b ,  B U n O A H H B  

s a e K T p o a  b  B H a e  t o h k o t o  C T e p jK H H  (T a K ,  b  s K c n e p H M e H T a x  

X A A H  A H a M e r p  a a T H H K a  c o c t h b a h a  1,5 m m ) .  T a K o f t  ä 3 th h k  a e x -  

k o  p a a M e c T H T b  b  a i o ö o f t  T O H K e  K a K  K o pe»H oro , TaK h l u a T y n n o r o
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noAUiKnEHKa, ycianaBAHBafl ero b paAHaAhHOM otbopcthh nieftKH 
HAH BO BKJiaAHUle.

B onb iTH b ix  y c ra H O B K a x  oßuH H O  b.o3mo5kho CM a3biBaTb noAU iH n- 
HHK CBeJKHM MaCJIOM, HO B yCAOBHHX p aß O T H  aBTOMOÖHJIbHOrO 
AB H raTeA H  <})H3HKO-XHMHHeCKHe CBOHCTBa M aCAa H3MeHHK)TCH. 
M ro ö b i BUHCHHTb, K aK  MCHHiOT'Cfl n pn  3TOM a jieK TpH H ecK H e e r o  
CBoiicTBa, o coöeH H O  e r o  A H SA eK Tp im ecK aH  n po iH im aeM ocTb  e , o t 
KOTOpOH 3aBHCHT OMKOCTb A3THHK3 H, CJleAOBaTejIbHO, TOHHOCTb 
H3MepeHHH 3 a 3 o p a , ß u A H  bshth n p o ß u  K ap T ep H O ro  M a c jia  äbh- 
raT eA H  TA3-51 i e p e 3  10, 20, 30, 40 h 50 ua-c. p a ß o T H , h c noMO- 
m b io  K yM eT p a  o n p e A e A e H a  AH SA eK TpH necK an  npoHHuaeMocTb M ac- 
A a  b. H sM epeH H H  n oK a 3 a jiH , hto äah CBemero M a cA a  AK-10 Be- 
jiHHHHa s  n p n  q a cT O T e  800 K a ii co cT a B A H n a  2,30, a n o c j ie  50 n ac . 
paÖOTbi B 0 3 p o c jia  a o  2,32, hto cooT B eT C T B yeT  yBeAH neH H to eMKO- 
cth ABTHHKa M eH ee n eM  « a  1%.

SKcnepHMeHTU no H3MepeHHio TOJimiiHbi MacJinnoro caoh b an- 
TOMOßHAbHOM ÄBHTaTeAe MOJKHO npOBBCTH 3a ÖOJiee KOpOTKHH 
npoMeacyTOK BpeMeHH. FlosTOMy norpemHOCTbio H3MepeHHH BCJieA- 
CTBHe H3Me:HeHHH BejIHHHHH 8 3a CHeT CTapeHHH MaCAa MOJKHO 
npeHeßpenb, Ta « me KaK h H3M6He:HHeM reoMeT.pHnecKHX pa3Me- 
poB uieflKH h BKJiaAbiuia 3a BpeMH 3KcnepnMeiiTa b pe3yAbTaTe 
HX H3HOCa.

KaK H3BecT.Ho, TeMnepaTypa MacAa b Kapxepe H3MeHHeTCH b 
3aBHCHM0iCTH ot pescHMa paßoTU AßHraTeAH h AOCTHraeT 100— 
110°. HarpeB BU3HBaeT yMeHbineHHe ÄHSAeKTpHnecKOH npoHH- 
uaeMocTH Macaa. 3 to  iHeoßxoAHMO yHHTUBaTb, bboäh cooTBer- 
cTByromyio TeMnepaTypnyio nonpaBKy, aeAHHHiHa Koropofi: onpe- 
AeAneTCH no «phboh 33bhchmocth BeAHHHHbi e o t TeMnepaTypu 
äah AaHHoro copTa MacAa. KaK npaBHAo, a.BTOMOÖHJibHbie MacAa 
HBAHIOTCH HenOAHpiHbIMH HAH CAaßo nOAHpHUMH JKHÄKOCTHMH, H 
hx AHSAeKTpHHecKafl npoHHuaeMocTb npn H3MeHeHHH TeMnepaTy
pu MeHHeTCH cpaBHHTeAbHO M3ao. H3MepeHHH noKaaaAH, hto npn 
noBuuieHHH TeMnepaTypu o t 20 ao 100° eMKoeTb yMeiHbmaeTCH 
Bcero Ha 5%.

I lp n  HarpeBaHHH M oryT H3MeHHTbcn TaK m e AHSAeKTpmiecKHe 
CBOHCTBa H30AHUHH 3Kp3HHpOBaHHOrO KaßeAH, npH HOMOIHH KO- 
T o p o ro  AaTHHK nOÄCOeAHHHeTCH K H3MepHTeAbHOMy n p n öop y, HTO 
BU3UBaeT AonoAHHTeAbHyio norpeuiHOCTb, HHorAa one.Hb 3Hann- 
TeAbiHyro, TaK KaK eMKoeTb KaßeAH oöu iho b HecKOAbKO p a 3 npe- 
Bun iaeT eMKOCTb ca M o ro  A aT iH K a. H osTO M y h30ahuhohhuh Ma- 
TepH3A AOAHCeH COXpaiHHTb nOCTOHHHUe ÄHSAeKTpHHeCKHe CBOll- 
CTBa b ycAOBHHX MeHHiomeöcH TeM nepaTypu . CneunaAbHUMn 
3KCnepHM6HTaMH ßUÄO yCTaHOBAeHO, HTO T 3KHMH CBOHCTB3MH Oß- 
A aA aeT  CTeKAHHHoe boaokho.

EMKOCTb KOHAeHcaTopa C h toa- 
IHHHa ÄHSAeKTpHKa Ö CBHSaHbl 3aBH~ 
CHMOCTblO

C - *

TAe S —  nAomaAb nAacTHHbi koh- 
A eH ca T o p a . 

riosTOMy no Mepe yBeAHneHHH
TOAIHHHU MaCAHHOFO CAOH HyBCTBH- 
TeAbHOCTb AaTHHKa nO'HH>KaeTCH 
(pnc. 1).

P a c H e ra  noKa3UBaiOT, h to  b noA- 
mHnHHKax KOAennaToro BaAa aBTO- 
MOÖHAbHOrO ABHraTeAH B OTAeAbHUX 
TonKax TOAmnna MacAHHoro c a o h  b 
TeneHHe p aß on ero  u h k a b  H3MeHHeTCH 

OT MHHHMaAbHblX 3HaKeiIHH (0 ,0 0 2 5 — 0,0 035  M M )  AO BeAHHHHbl 
AnaM expaAbHoro 3 a3opa, K orA a  H arpy3Ka BocnpnHHMaeTCH npoTH- 
BOnOAOJKiHOH CTOpOHOft UieÖKH. DpH TaKOM ÄHanaSOHe H3MeH6HHH 
3aaoip(a (b  2 0 — 4 0  p a 3) a a x e  3a c h b t  cooTB excTB yiom ero pacm n- 
peHHH n oA ocu  nponycKaHHH npußopa HeB03MO*HO oßecnenHTb 
OAHHaKOByiO TOHHOCTb bo BceM AHana30He H3MepeHHH: MHHH-
MaAbHue 3a3o p u  ö yA yT  H3MepeHU öoA ee  t o h h o ,  a npn H3Mepe- 
HHHX ßOAbUIHX 3a30p 0B aÖCOAIOTHaH H OTHOCHT6AbHaH HOrpeiH- 
HOCTH BD3paCTyT.

CAeAyeT TaKace ynecTb, hto m3cahhuh caoö b nOÄUinnHHKe 
He HBAH6TCH CnAOUIHUM. HsBeCTHO, HTO B nOÄHIHnHHKe, HaXOAH- 
meMCH noA nocTöHHHofi 'Harpy3KO0, MacAo BmanaAe ÄBHxeTcn 
cy*aromHMCH hotokom, 3anoAHHH 3a3op. MHHOBaB oÖAacTb mh- 
HHMaAbHOro 3a30pa, MaCAHHblft nOTOK HaHHHaeT pacniHpHTbCH. 
3Aecb ero Tenenne cxaHOBHTCH HeycToniHBUM, HenpepuBHOCTb 
noTOKa HapyuiaeTCH.

B  3 a 3 o p e  o 6 p a 3 y io T C H  h o a c c t h ,  3 an oA H 6H H u e B 0 3 A yx oM  h  na- 
paMH M a cA a , BCAeACTBHe n e ro  a h s a e x x p H n e c K a h  npoH H u aeM ocTb  
C p eA U  H3MeHHeTCH.

E cah  H arp y3Ka ma noAiuHnHHK nocTOHHHa no BeAHHHHe h na- 
npSBJteHHK), OÖAaCTb, B KOTOpoft nOKa33HH5t CMKOCTHOrO AaTTHKa

40 d  MK

CT3H0BHTCH HeHBAOKHUMH, M05KeT ÖbiTb OnpeAeAÖHa ÄOBOAbHO 
TOHHO, TaK KaK 33KOHOMepHOCTb H3MeHeHHH TOALUHHbl MaCAHHOTO 
caoh b 3thx ycAOBHHX xopoiHo H3yLieHa. TaK, KoAHHp [3] npn 
3KcnepHMeHTax HaÖAiOAaA, hto 3 a oahh oßopoT BaAa iHapacTaHne 
3a3opa npoHCXOAHAO ropa3AO öucipee, neM yMeHbuieHHe ero b 
cymaromeflcH 30He MacAHHoro noTOKa. 3 to  cBHAeTeAbcTBOBaAo 0 
TOM, HTO B ÄH4>$y30pH0H OÖAaCTH AaTHHK B pe3yAbTaTe yMeHb- 
ineHHH AH3AeKTpHnecK0H npoHHiiaeMOCTH cpeAH n oK a 3 U B aA  3a- 
BumeHiHue SHaneHHH MacAHHoro caoh.

B AHiHaMHHecKH HarpyaceHHOM noAUiHnHHKe onpeAeAHTb mccto 
oßpuBa MacAHHoro caoh SHaTHTeAbHO TpyAHee. CyAHTb 0 tom, 
HacKOAbKO npaBHAbHO OTpaacaeT ahtahk npopecc cm33kh noAuiHn- 
HHKa, MOHCHO npn CpaBHeHHH 
SKCnepHMeHTaAbHblX AaHHblX C 
4>OpMOH KpHBOH H3M6HeHHH TOA- 
IHHHbl CAOH CM33KH B TeHeHHe
p a ß o n e ro  HHKAa ABH raTeAH , Haft- 
A0H.HOH B p e3 yA b T 3 T e  rHApOÄHHa- 
M H H ecK oro  p a c n e x a . Tanoe hc- 
cAeAOBaHHe 5hao npoBeACHO äah 
m aTy.H H oro  noAuiH nH H Ka ABH ra- 
TeAH FA3-51, n pn  K O TopoM  o n p e -  
A eAH AaC b TOAIIIHHa M acA H H oro  
CAOH Ha nOBepXHOCTH UleftKH, oß- 
pam eHHOH k u eH x p y  Bpam eHHH 
K pH B om nn a , rA e  oßuH H O  «a ß A io -  
A a e rc H  «a H ß o A e e  hhtbhchbhuh 
HäHO'C. B 3T0M M ecTe B u ieH Ke 
ßUA yCTaHOBAOH SAeKTpO A eMKO- 
C TH oro  AaTHHKa (p n c . 2). rio- 
BepxHOCTb S A eK T p oA a  ßb iAa  Tm.a- 
TeA bH o o ß p a ß o r a H a , H T oß u  ona 
H a xoA H A acb  .Ha OAHoft uhahha- 
pHHeCKOH nOBepXHOCTH e  meÖKOH.

JXfln nOCTpoeHHH KpHBOÖ H3Me- 
HeHHH 3 a 3 o p a  ß u A  cA eA aH  n o- 
ApoßH bift p a c n e r  noAniH nH H Ka.

Ha pnc. 3 npHBeAeHa KpHBan 1 H3MeHeHHH toauihhu M3Cahho- 
r o  caoh h  b 33BHCHMOCTH o t y r A a  n o ß o p o T a  K O A en n a T o ro  s a A a , 
rioAynoHHan pacneTO M . Ha stom »ce pncyHKe uiTpHXOBoft AHHHeft

HaHeceHa SKcnepHMeHTaAbHaa KpHBan 2 H3MeHeHHH toauihhu 
MacAHHoro caoh b TeneHHe oA H oro  paßon ero  uhka3 ABHraTeAH. 
O ß e KpHBUe OTHOCHTCH K OÄHOMy H TOMy HCC peHCHMy: CKOpOCTb 
BpameHHH KOAeHHaTOrO BaAa «  =  2000 oß/MHH, KpyTHUlHft MOMeHT 
Ha saAy M KP =  16 kzm .

üpH COnOiCTaBAeHHH 3THX KpHBblX BHA-HO, HTO MHHHMaAbHUe 
3HaneHHH toauihhu MacAHHoro caoh, noAyneHHue onbiTHUM ny- 
TeM, bo Bcex CAynanx HMeiOT ibcahhuhu, ßAHarae k pacnenHUM 
3H3HeHHHM, XOTH, K3K npaßHAO, 'CMemeHU OTiHOCHTeAbHO nOCACÄ- 
hhx b npeAeAax 15— 30° yrAa noßopoTa KpHBomuna. HaAHnne 
TaKoro CMemeHHH cBHAeTeAbCTByeT o HecoBnaAeHHH ckopocth 
BpameHHH ahhhh neHTpoB noArnnnuHKa co cKopocTbio BpameHHH 
eeKTopa Harpy3KH, KOTopoe iHe 6uao ynTeHO .b pacneTax bbhäy 
OTCyTCTBHH COOTBeTCTByK)ffleÖ MeTOÄHKH, HO, K3.K ÄOKa33HO T60- 
peTHnecKH h sKcnepHMeHTaAbHO [6], [7], Hen3ße>KHO aoahcho na- 
ßAiOAaTbCH b ÄH'HaMHnecKH HarpysceHHOM noAmnnHHKe. ■CAeAOBa-

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



.Ns 5, 1961 f. ABTOMo6HJIbHä5I npOMblUJJieHHOCTb 29
TeabHO, K o r fta  M acjiH H biß  c a o ft  Ä O C T iiraeT  b  30H e p acn oao jK eH H H  
s a e K T p o a a  c b o h x  M iiH H M ajibH bix ananeHHÖ, Becb  3 a 3 o p  3an ojiH eH  
M acjioM  h  eMKOCTHbiH aaTH K K  a a e T  npaBH JibH H e n oK aaa flH H  o 
ToJiiUHHe 3 a 3 o p a .

O a n a K O  npH  ß o jib m H x  3 a 3 o p a x  p a cn eT H b ie  h o n u T H b ie  naH H bie 
3HaHHTejibiH0 p a cx o a n T C H . B H eK o 'rop b ix  c a y n a n x  npHHHHoft axoro 
HBaneTCH 'OTKJioneHHe $ o p M &  B K jiaÄ b iin a  o t  n paßH abH oft 
nH aH H apH H ecKoft (popM bi. Tax, n pn  a =  295-f315° n 
a  =  655-r675° aaTH H K n p o x o a H T  m hm o BbieMKH b o  B K aa a b iu ie  
rjiyÖHHOH 0,3 m m , e a e a a H H o ft  a a n  o öa ern eH H H  TapnpoB K H , h eM- 
KOCTb aaTH H K a IB 3TH MOMOHTH CT3H0BHTCH npaKTHHCCKH paBHa
H y jiip . B a p y r n x  c a y n a n x ,  n an p H M e p , ß  H a n a a e  TaK T a  B n yc x a  n 
b o  BpeM H  T a K T a  cacaTHH, yß eJ iH H eim e 3 a 3 o p a , K O T op oe  bh ä 'ho  Ha 
OnblTHOH KpHBOft, MOJKHO OÖTjHCHHTb ITOHBJieHHeM B CM a3Ke n y -  
3bipbKOB B 0 3 Ä y x a  h H CKaaceHaeM  n oxa3 aH H fl aaTH H K a B caeacT B H e 
H3MeHeHHH ÄHSJieKTpHHeCKOH npOHHUaeMOCTH c p e a b l.  B03M 05KH0, 
HTO 3ÄeCb MaCJIHHblH CJIOH He HBaneTCH CnjIOIHiHblM, T a K  KaK  a a T -  
h h k  b 3TH n e p H o a u  i io h th  B c e  op eM H  HaxoÄHTCH ib 30He paen iH - 
p n io m e ro c H  noTO K a. T a x o e  H3M0HeHHe aH sn eK T p H n ecK o ft npo.HH- 
uaeMOCTH c p e a b i  b  3 a 3 o p e  3 a T p y a H n e T  npHM eHeHHe c m k o c th h x  
aaTHHKOB a a n  iH axo jK aeH H H  n yTH  u e H rp a  u a n ^ b i h M HHHM aabHoro 
3HaneHHH T oau iH H H  M acaH iH oro  c a o n  A m in  B noau iH nH H K e n p n  n o- 

MOIIIH HCCKOabKHX aaTHHKOB, yCTaHOBJieHHblX n o  OKpy>KHOCTH n o a -
mnnHHKa n o a  y r a o M  apyr k  apyry. TpyaHocTb 3aKaiOHaeTCH b
TOM, HTO npH  HaXOJKaeHHH OaHOTO H3 aaTHHKOB B 30He, 3anoa>HeH- 
h o h  M a ca oM , a p y r n e  M o ry T  OKa3aTbCH TaM , r a e  H a e T y n n a  oöp H B  
eaOH CM33KH.

E m k o c t h h h  M e T o a  y a o ö e H  n a n  M en o op e ac T ß e H H oro  H3Mep©HHH 
M HHHM aabHHX TOHUIHH MaCaflHOTO CHOH IB n oam H n H H K e, nOCKOHb- 
K y  HyB'CTBHTeabHOCTb eMKOCTHUX aaTHHKOB p e3 K 0  y;BeaHHHBaeTCH 
n o  M ep e  yM eH buieH H H  3 a 3 o p a .

I lo s T O M y  n p n  H3MepeHHH Toa inH H b i M acan iH oro  c a o n  b  anH aM H - 
necKH H a r p y * e H H u x  n oa n in n H H K a x  aaTH H K c a e a y e T  p a3 M em aT b  
b  M e c T a x , r a e  o J K H n a erca  M HHHM aabHan T oan iH H a  c a o n  c m 33k h . 
O t  B b iöo p a  M ecT a  pacnoao>Ke.HHH aaTH H Ka ö y a e T  3aBH ceTb c o o t -

BeTCTBHe MHHHMaabHHX 3H3HeHHH 3a30pa, H3MepeHHHX aaTHHKOM, 
aöcoaiOTiHHM BeaHHHnaM MHHHMaabHoft ToamHflhi MacaHHoro caon 
a an  Bcero noaniHnHHKa.

H c n o a b 3 0 B a iiH e  eM K ocT H oro  M e T o a a  H3MepenHH Toa inH H H  c a o n  
CM33KH b noau iH JiH H Kax K o a eH H a T o ro  B a a a , r a e  p e3 K oe  H3MeHe- 
HHe H arpy3K H  n o  aeaH H H H e con p oB O H caaeT c fl M enpepuB iHHM  n ep e - 
KaTH BaH H eM  m efiK H  b o  B K a a a H u ie  h x o n H o e  o n p e a e a e H H e  M ecTa 
«a x o a ta e H H H  M HHHM aabHofi T oan iH H H  M a ca H H oro  caon a a T p ya H e - 
ho, B ecbM a u e a e c o o 6 p a 3 H o  n p n  n oca ea oB 3 ih h h  3 3 b h c h m o c th  xoa- 
u ih h h  M acaH H oro  c a o n  o t  paaaH H H H x  (J>aKTopoB (T eM n ep a T yp b i 
n oan iH nH H K a, peacH M a p a ß o T u , b h 3 k o c th  K a p T e p H o ro  M a ca a  
h t .  n .). B 3T0M  c a y n a e  TpeöoBHHHH, n p ea ^ H B a n eM b ie  k  p a c n o a o -  
HceHHio aaTH H Ka a  n oam H n H H K e, M o ry T  6 u T b  n ecK o a b K o  y n p o m e -  
Hbl B B H ay TOTO, HTO 3TH (J)aKTO.pbI OKa3blBaiOT np'HMepHO OflHHa- 
KOBoe BaHHHHe KaK  « a  M HHHM aabHyio T o a m H H y  c a o n ,  T a K  h Ha 
T o a n iH H y  c a o n  CMaaKH ib 30H e, n p H a e ra io m e ii  k  M ec T y  0Öpa3OBa- 
hhh  M HHHMaabHoft Toau iH H bi. B t o  x e  BpeM H c o n o c T a ß a e H H e  a a H - 
h h x ,  n oa yn eH H H X  th k h m  n yT eM  b  p e a a b H H x  ycaoB H H X  a B H rax ea H , 
C COOTBeTCTByromHMH paCHeTHHM H 33BHCHM0CTHMH aaC T  B03- 
MOHCHOCTb oneH H Tb TOHiHocTb p a cH eT a  T oan iH H H  M a ca H H oro  eaOH 
n o  pa3aHHHbiM npH M eH neM H M  b  HacTOHin.ee npeM H  M e ro a a M .
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CHHTeTHHecKoro M aTepnajia a jib  aBTOMOÖHJiecTpoeHHH

B. H. P O flH H
HHCTHTyT MaiUMHOBefleHlHH AH CCCP

P E 3 K O E  yaeaH H eH H e n p oH 3 B oan T eab H ocT H , c K o p o c T e ft , a a B a e - 
ihhh h n p y r n x  n a p a M exp oB  h o b h x  MarnHH n en ocpeacTB eH H O  

CBH33H0 C HaaO KH O H  paSOTOH T0pM 03HbIX <J)ip HKII.H OHH HI X
yc T p o ftcT B . 3 a  n o c a e a H H e  n H T H aan aT b  a e T  iB H eap enne h o b o h  T ex -  
hh kih  n p H B ea o  k  p o c r y  C K op ocT e ft h  r p y 3 o n o a ’beMHOCTH MauiHiH, h t o  
B U 3 B a a o  p e 3 K o e  B 03pacTaH H e KHHeTHHecKHX 3H eprnH  n ocaeaH 'H x .

f l a a  T o p M o *e H H H  aßH /K ym H xcH  ManiHH, o ö a a a a r o in n x  ö o a b m n - 
mh KHHeTHHecKHMH SHeprHHM H, H e o ß x o a H M o  c  n oM o in b io  cn en H aab - 
« b i x  (ppHKUHOHHbix y c T p o ftcT B  c o B e p m a T b  ö o a b u iy io  p a ß o r y .  B p e- 
3 y a b T a T e  TopM oaceH H H  KHHeTHHecKaa S H ep ra n  n e p e x o a H T  b T e n a o -  
B y io , h to  conpoßO H caaeTC H  B b iaeaeH H eM  3HaHH Teabi-ioro KoaHHe- 
CTBa T e n a a . H a n p n M e p , b  c a y n a e  ocTaflO BKH  rp y a o B o r o  aBTOMOÖH- 
a n  Bb iaeaneTC H  585 k k c ia  T e n a a 1. P a ß o n a a  noBepxH O CTb 4>phkh,hoh- 
iH ux y c T p o ftcT B  aBTOMOÖHaeft B b ia e a n eT  b TeneH H e 15— 20 c e x .  a o  

5 0 0  KKdA.
P e * H M b I  paÖOTbl ppHKUHOHHbix T0pM 03H U X  y3aO B aBTOMOÖHaH 

3 H J T -1 6 4  c a e a y r o m n e :

C K opocTb  CKOJlblKeHHg n p «  TOpMOJKeHHH B M j C e K ............................  5— 7
VAeabHoe AaBAeHHe b k ^Ic m * ....................................................................  3
Pa3BHBaromascsi TeM nepaTypa b ° C .....................................................  170— 250

B T3KHX ycaoB H H X  TpeÖ yeTCH  6bICTpO H 3(jK()eKTHBH0 OTBOaHTb 
o t  p a iß oH eö  noßepxHocTH TopM 03H bix  y cT p o ftcT B  B b iaeaH iom eecH  
x e n a o ,  T a «  K a x  b npoTHBHOM c a y n a e  b o s m o jk h o  ipa3M HrneHHe h 
pacnaaBaeHHe norpaH H H H bix  (^ p h k u h o h h u x  caoeB.

r iO B b lin e H H b lf i H 3H 0C  T 0 P M 0 3 H H X  H 3 a e a H Ö , H 3TO TO B aeH H bIX  H3 

cepHÖHbix (jjpHKiiHOHHbix M a T e p n a a o ß ,  T a K H ce  H B a n e x c H  c a e a c T B H -  

eM  B b ic o K H X  T e M n e p a T y p ,  b o3 h h k 3 io lu .h x  n p n  p a ß o T e  b  to p m go h o m

y3 a e . B sK c n a ya T a n n H  CTapue cjjpHKiiHOHHbie H3aeaHH ßbiCTpo 
ipa3pyu iaaH C b n an  oneH b cnabH O  H3iHaniHBaaHCb.

M o / k jio  oTBoanTb B03HHKaioinee Tenao, yBeannniB TenaoeM KocTb 
TopMOBHbix H3aeaHH nyTeM pacmnpeHHH h x  paöoneH  nosepxHO- 
c th ,  h o  3 t o  noTpeßoBaao 6bi 3HanHTeabHoro yBeaHneHHH raöapHT- 
Hbix pa3M epoB TopM03Hbix y3aoB. riosTO M y a an  npeoaoaeHHH npe- 
a ea a  paßonHX TeM nepaTyp TopM03Hbix y3aoB h o b w x  KOHCTpyKUHH 
noTpeöoB aancb HOBbie TenaocTOHKne M aTepnaabi c noBumeHHbiMH 
4>P’HKUHOHHblMH CBOHCTBaMH.

TaK n e MaTepnaabi c a e a y e T  HOKaTb opean  naacxM acc. H3BecTHo, 
h to  npn KOMÖHHHpoßaHHH pa3aHHHbix CMoa h HanoaHHTeaeft y a a - 
eTCH noaynHTb naacTHnecKne MaTepnaabi, o6aaaaiou i.H e H apnay c 
aOCTaTOHHOH TenaOCTOHKOCTbK) BHCOK’HMH (jlpHKIlHOHHblMH KaHe- 
CTB3MH.

O C H O l B H b i e  C B O H C T B . a  H O B O r O  T e n a O C T O H K O
r o  ( J i p H K n H O H H o r o  M a T e p n a a a  3 > K -2 4 A . f l a h  <}>phk- 
UHOhhmx a e T a a e ft  aBTOMOÖHan ö b ia  c o 3 a a H  h o b h ü  M a T e p n a a , c o -  
cTOHLunft H3 cjieHoabHoft cM oab i h  B oaoK H H C Toro  H an oaH H T eaH ; oh  
M oaceT öb iTb  oTH eceH  k  acöoßoaoK H H C T b iM  (J>eHonaacTaM . C B H 3yio - 
UIHM BemeCTBOM HBaHeTCH SKOHOMHHHaH H Heaet})Hn.HTHaH TepMO- 
peaKTH BH an  M oa n  ̂ ihii,hp o  b a h  h a h  <J)eH oabH o-4>opM aabaerH aH aH
cM o a a  p e 3 o a b H o ro  m n a  ( 2 5 % ) ,  b  K a n ecT B e  B oaoK H H C Toro  H an oa - 
HH Tean npHMOHeH a o ö e c T  ( 4 0 % ) ,  a n op o o iK oo 6 p a 3 H b iM  KOMnoHeH- 
to m  ca y iK H T  öap H T  (35% ). Hoßuft (JipHKiiHOHHbift M a T ep n a a  co -  
c t o h t  H3 H e a o p o r n x  rn n p oK o  p a cn p o cT p a H eH H b ix  HeaecjiHUHTHbix 
CbipbeBblX KOMnOHeHTOB.

3 a T p a r a  n a  cb ip b e , cBH3aHHHe c  naroTO BaeH H eM  1000 <}>opMo-
BaHHUX (jipHKUHOHHblX IHaKaaaOK K  aBTOMOÖHabHbIM TOpM03HbIM
K o a o a K a M  H3 iHOBoro M a re p n a a a  O K - 2 4 A ,  npH BeaeH b i b  x a 6 a .  1.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



ä o Ä B T O M o Ö H jib H a H  n p o M b iu u ie H H O c tb JV« 6, 1061 r.

T  a 6 fl h n a 1

HaHMeHOBamie cupbn
HopMa pacxoAa 

b n e

/

Ueea i n e  
cbipbfl b py6.

CyMMa 3aipaT 
no nopMe 

pacxoaa b  py6.

ACÖeCT BO^OKHHCTblft .
1

772 0-07 50,6
BapHT ..........................
CMo^a (JjeHOJibHO-ijiop-

602 0—03 24,4

Ma^baerHAHafl ................... 478 0 -7 8 373,0
CnwpT 9TH^OBblft . . . 564 0 -5 9 332,0

H  t  o r o 3aTpat . 780,0

sKCMyaTanHH jierKOBbix aBTOMoömieft M-20 « n o ö e A a »  
b  T a ö ji. 4.

T  a 6 fl h n a 3 T  a 6 fl h u a  4

n o  CBoftcTBaM HOBbiH MaTepnaji BbiroÄHo oTam aeTCB  ot 3a\ie- 
H a eM o ro  hm CTaporo (Jiphkiihohhoto MaTepnajia. OcHOBHbie coofi- 
CTBa MaTepHaaoB ÄaHbi b Ta6ji. 2.

T  a 6 fl H u a 2

Il0Ka3aTeaH
HOBblft

MaTepnaa
4>K-24A

CTapwß
MaTepnaa

6KX-1

YaeabHbift Bec b ■ e jcM 3 ..............................
KoatJupHUHeHT TenaonpoBoaHOCTH

1,9 1,7

b  kkoaIm  • nac  • e p a d .................................. 0,53 0,45
yae-ibHaa TenaoeMKOCTb b  KKCtAjKe • epad 0,23 0,2
npeaea  np04H0CTH npH c*aTHH b K e j c M * 1300 —
TßepaocTb (n o  BpHneaio) b  kz\mm2 . . 33 17
>KapocTOftKOCTb (no  UJpaMMy), K^acc . . 
ßonycKaeMaa pa6 0 Ma» noBepxnocTHafl

4 —

TeMnepaTypa TpenH« b  ° C ..................................... 700-800 A o  300
XHMHHeCKa« CTOfiKOCTb .............................. CTOeK He cToen
TOnaHBOCTOflKOCTb..................................... T o  > «e
MaC^OCTOftKOCTb.........................................
KoppOSHftnafi CTOftKOCTb ..........................
BoaonoraomeHHe aa 24 Maca b  %  . . . . H o 1 2 - 3
T o p io q e c T b .................................................... H e ropHT ropHT
Koa$4)HUHeHT TpeHHfl (no  q y ryn y ) . . . 0 ,30-0 ,45 0,35-0 ,40

b
a*

ü
ca
a
H
<J
O
Cu
O
X
Ü

T opM 03 H ofl n y T b  np n  
SK cnayaTaunn  T opM 0 3 - 

h w x  H aK aaaoK , H 3 ro -  
TOBaeHHblX H3

C T aporo
(J}pHKUHOH>

H o ro
M aTepnaaa

6KX-1

HOBOTO
(fjpHKUHOH-

h o t o

M aTepnaaa
<I>K-24A

30 4,6 4,1
50 14,6 11,2
70 41,2 29,1

£
o -S . 
Cu S
°  5* X  *  
CJ CQ

TopM03HOfl n y T b  npn 
HKcnflyaTaiiHH cpaBmi- 

eaeMbix BapnaHTOB 
T0pM03HbIX HaKflaAOK, 

H3r0T0BfleHHblX H3

Maiepnafla
6 K X -I

Maiepuafla
«PK-24A

40 7,4 7,0
■60 25,9 19,0
80 54,9 40,7

100 67,4 61,5

K a n  b h ä h o  H3 T aß ji. 3  h 4, npHM eHeHHe naK AaÄ O K  H3 h o b o t o  Ma- 
T e p n a jia  no3BOAHeT con p aT H T b  TopM 03H oft nyTb « a  10,8— 2 9 %  ÄJia 
rp y3 0 B b ix  aBTOMOÖHjieft FA3-51 h Ha 5— 2 6 ,5 %  ÄJin aBTOM Oönjieft 
M-20 «n oöefla ».

npoBeaeHHbie HcnuTaHHa ÄOKa3ajiH TexiiHHecKyio 9(}>(J)eKTHB- 
HOCTb (jipHKIlHOHHHX H3ÄeJIHÜ H3 HOBOTO MBTBpHajiai B03paCTaeT 
CpOK CJlylKÖbl aBTOMOÖHAbHblX T0pM03,HbIX BJIGMeHTOB, yAyHIHaiOT- 
cs ycHOBHH TpyÄa, coKpamaeTcn rpyÄoeMKasi paöoTa no mhoto- 
KpaTHoii 3aMeHe «3HomeHHbix HaKJiaÄOK, coKpamaiOTCH npocTOH 
aBTOMOÖHHeft h cbh3h c nacToft CMeHofl HaKJiaÄOK, yjiynmaiOTCH 
K03(})(J)HyHeHTbI HCnOJIbSOBaHHH BpeMeHH, TCXIIHHeCKOft TOTOBHOCTH 
h Hcno^b30BaHHH noaBHJKHoro cocTaßa, noBbiniaeTca npoH3BOÄH- 
TejIbHOCTb aBTOMOÖHjieH, MOryT ÖblTb yBeJIHHeHbl CKOpOCTH ÄBH- 
jKeHHH h B03pacraeT öe3onacHOCTb SKcnnyaTaitHH.

noBbimeHHe cKopocTeß, Harpy30K, nacTOTa h jiJiHTejibHOCTb Top- 
MoxeHHH yxyaiuaioT b nponecce sKcnnyarauHH 4>p»KUHOHHbie xa- 
paKTepncTHKH CTapux MaTepnaHOB, b pe3yjibTaTe nero bo3mo>khu 
aBapHH h HecnacTHbie cjiynan.

H 3ÄeH H H  H3 'HOBOTO M a T e p n a jia  H3rOTOBA5HOTCH MeTOÄOM OÖblH- 
hoto n p eccoß aH H H  (<}>opMOBaHHH) n a  THÄpaBAHHecKHX n p e c c a x  
b o ö o rp e ß a e M b ix  n p e c c - if io p M a x , T e M n e p a T y p a  npeccoß aH H H  160— 
260°, y u e jib H o e  A a B jieH n e  600 kz/cm2. H3ÄejiH3 H3 C T a p o ro  M aTe- 
p n a j ia  6KX-1 H3TOTOBÄHIOTCH MeTOAOM XOÄOäHOTO (jlOpMOBaHHH, 
n pn  3tom H aöJH O AaeTca 3HaHHTejibHbift p a c x o A  c u p b u . Tax, b co- 
OTBeTCTBHH C H0pM 3MH paCXOÄa Ha H3TOTOBJieHHe 1000 aBTOMO- 
ÖHJIbHblX HBKJiaAOK K TOpM 03HUM  K0JI0ÄK3M 3aTpaHHBaeTCH Cbl- 
pb n : b c j iy n a e  C T a p o ro  M a T e p n a jia  6KX-1 2,35 r ,  b c j iy n a e  hoboto 
M a T e p n a jia  <I>K-24A 1,85 r. C u n jK eH H e M aTepnajioeM KO C TH  h hh- 
ctoto  B eca  H3AejiHH b c j iy n a e  n e p e x o Ä a  Ha hx H 3 roroB neH H e H3 
hoboto M a T e p n a jia  c o cT a B A n eT  b p a c n e T e  Ha K a iK A o e  H3ÄeAHe: 
n o  pacxoAy c u p b u  0,50 kz, n o  B e c y  totoboto H3AeAHH 0,32 kz. 
n pH M eH eH H e hoboto M a T ep n a jia  n03B 0H H er ö o j ie e  pauHOHajibHO 
HCn0JIb3OBaTb HCXOÄHOe Cb ipbe H OCHOBHbie M aTep H ajIb l, CHH3HTb 
hopmw p a c x o a a  hcxoähhx M aTepna jiO B , 3H anH TejibH o yM eHbuiHTb 
HHCTUft B ec H3ÄeJIHH, a T a K K e  OCymeCTBHTb ÖOJiee 3KOHOMHH'HyiO 
KOMnOHOBKy T0pM 03HbIX y3JIOB COBpeMeHHblX aBTOMOÖHjieH.

HaKjiaAKH H3 MaTepnajia <t>K-24A npouijiH SKcnjiyaTapHOHHbie 
HcnbiTaHHH, KOTopwe öhjih npoBefleHbi HMALLI AH  CCCP cob- 
MecTHO c B H H H A TH  TX K  CCCP h MHHaBTomocAop yC C P . Ab- 
TOKOJioHHa cocTonjia H3 OÄHHHaAiiaTH aBTOMoÖHJiefi TA3-51, nnr- 
HaAuaTH aBTOMoÖHJieü M-20 «n oöea a », Aßyx aBTOMoÖHJiefi M-21 
«B ojira», oähoto aBTOMOÖHJin -TA3-12 h oahoto aBTOMoöHJia 
TA3-13 «MaüKa».

H3BecxHO, hto cpoK cjiy>Köu HaKJiaAOK H3 CTapbix MarepnajiDB 
npn hx BKcnjiyaTauHH na hobux aBTOMOÖHjinx cooTBeTCTByeT npo- 
öery aBTOMOÖHJiH äo 35 thc. k m , a nocae 3aMCHbi h peMOHTa öa- 
paÖaHOB —  äo 12 tuc. km .

y  aBTOMOÖHaeft M-20 «n o ö e Ä a »,  coBepniHBUinx npoöer 
40 tuc. km, h3hoc HaKaaÄOK coct3bhä 0,8— 1,0 mm npn ToauiHHe 
5 mm, a y aBTOMOÖHaeft TA3-51, caeaaßninx npoöer 25 tuc. km, 
h3hoc n a a a a o K  cocTaßna 1,0— 1,5 ,h.m npH ToamHHe 7 mm. n o s T o -  
My mohcho npeanoao>KHTb, hto cpoK cay>KÖbi HaKaaaoK, h3totob- 
aeHHUx Ha ocHOBe hoboto MaTepHaaa, coct3Bht Ha hobux bbtc- 
MOÖHanx 70 thc. km, a nocae peMOHTa öapaöaHOB 35 tuc. km, 
T. e. nOBUCHTCH COOTBeTCTBeHHO nOHTH b 2 h 3 pa3a.

H3MCHeHHe BeaHHHHbl T0pM03H0T0 nyTH B MeTpaX B 33BHCHMO- 
cth  o t  MaTepnaaa i^phkuhohhux HaKaaÄOK npn SKcnayaTaunn 
r p y 3 0 B u x  aBTOMOÖHaeft TA3-51 npHBOÄHTca b Taöa. 3, a npn

120 160 200 
TeMnspmypa

280 °C

P h c .  1. H 3M eH eH ne t o p m o 3 h o to  nyra b 3 3 b h c h m o c th  o t  T e M n e p a 
T y p b i n p n  p a ö o T e  to p m o 3 h u x  H a K a a a o K  H3 C T a p o ro  h h o b o t o  
M a T ep n a a oB  b T op M 0 3 e aBTOMOÖHaa TA3-13 « H a f tK a »  n o  ä b h h u m  

B H H H ATH  TXK  CCCP (P = 4 0  ks/cai2; V = 7 0  km/hüc) :
I  —  H a rp e B  HaKJiaaoK hs h o b o to  M aTep n a fla ; 2 —  H a rp e B  HaiuiaÄOK H3 

C Taporo  M aTepH aaa

<J>pHKn,HOHHbie CBoftcTBa H oBoTo M a T e p n a a a  OK-24A n ocT oa H - 
h u . T op M 0 3 H oft n yT b  C T aön aeH  n pn  o n p e a e a e H H b ix  T e M n e p a T y p e , 
CKOpOCTH ÄBHJKeHHa H ip aÄ e  Ä PyT H X  IpaKTOpOB (pHC. 1 ) .  B THJKe- 
a u x  y c a o B H a x  3 K cn ayaT ap H H  TopM 03 n e  n p ocK aab 3 b iB aeT . B c a e Ä -  
CTBHe nOBblineHHblX H3H0C0CT0ÜK0CTH, npOHHOCTH H aK aaÄO K , a 
T a K * e  b o 3 m o> k h oc th  h x  K penaeH H a  c  n oM o m b io  K a eeB b ix  co eÄ H - 
HeHHft (BM ecTO  K penaeH H H  H a K a en oM ) yB ean H H B aeT ca  n p o ö e r  aB
TOMOÖHaeft ö e3  CM enu  ippHKiiHOHHbix aaeM eHTOB. H o B u ft  M a T ep n a a  
H e p a 3 p y m a e T  noBepxHOCTH to p m o 3 h u x  öap aöaH O B . H s a e a n a  H3 
h o b o t o  M a T ep n a a a  o ö a a a a io T  öecu iyM H O C Tbio  ip a ö oT U , Baaro-, 
TOnaHBO- H MaCaOCTOftKOCTbK), CTOÖKOCTblO npH  ipaÖOTe B UJHpO- 
«O M  ÄH ana30H e pa3aH H H bix KaHMaTHHecKHX ycaoB H ft ( o t  apKTH - 
HecKHX a o  Tpon H H ecK H x) h  n e  H3Ä3IOT 3 a n a x o B  n pn  aaH TeabH O M  
TOpMOHCeHHH. T o p M 0 3 a  paÖOTaiOT MHTKO, Öe3 pe3KOTO npHXBaTbl- 
BaHHa T op M 0 3 H u x  K oaoÄ O K  h ö a p a ö a H a .

n pH M eH eH H e h o b o t o  4 > P h ® ih o h h o to  M a T e p n a a a  n o3B oaH T pa öo - 
TaTb  ö o a e e  ö e3 o n a cH o  n a  b u c o k h x  c k o p o c th x ,  a tb m  caM U M  3Ha- 
HHTeabHO yBeaHHHTb OÖOpOT nOÄBHJKHOTO COCTaBa II nOBUCHTb 
npOH3BOÄHTeabHOCTb aBTOMOÖHaeft, HTO BUpa3HTCH B CHHJKeHHH 
ceöecTOHMOCTH rp y3 0 B b ix  h n a c c a *H p c K H X  n epeB 030K  ( p « c .  2).

B ÄaabHeftmeM h o b u ü  (JjpHKUHOHHuft M aTepnaa HaftaeT npHMe
HeHHe He TOÄbKO ÄÄH H3TOTO.BaeHHH HaKaaÄOK K T0pM03HUM KO- 
aoÄKaM , h o  h a a a  H3T0T0BaeHHH 4 > p h k iih oh h u x  ä h c k o b .
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JYs 5, 1961 r. AßTOMOdHJlbHa» npOMWUJJieHHOCTb 31
riepcneK TH B H biM  HBJifleTca npHMGHeHHe HO Baro M a ie p H a ^ a  b 

T o p M 0 3 ax  aBTOMOÖHJieft, p a ö o T a io m H X  b ro p H b ix  ycAOBHHX, toaob - 
Hbix aBTOM OÖH^eft aB Tonoe3ÄO B , n a c c a *H p c K H X  a ß T o ö y c o B  h A p y -  
THX aBTOM OÖH^efl C npOÄOJIJKHTMbHOH HAH HaCTOH paÖOTOH TOp- 
M030B, t .  e. b  T e x  yc/ ioB H Bx, rÄe.-flJ iH TejibH oe h H acT oe  n oA b30 B a- 
Hne TopM 03aM H  B b i3b iBaeT noB b im eH H e T e M n e p a T y p u  n a p  TpeHHH
B T0PM03C AO 300---350° H CHHHCaeT HaÄe>KHOCTb paÖOTbl T0PM03-
>HHX HaKAaAOK H3 CTapHX ^pHKUHOHHblX M3TepH3A0B.

XlaHHbie 3KcnayaTauH0HHbix ncnbiTaHHÖ no3BOAHioT npeAnoAO- 
)KHTb, HTO T0pM03Hbie yCTpOHCTBa H3 HOBOrO ({ipHKIlHOHHOTO Ma- 
Tepna^a  S y n y r  p a ö o T a tb  em e ö o a ee  siJxfieKTHiBHO b 3b tom o6hahx

O ö b e M b i  p a ß oT , B b in o flH H e M b ie  aBTOMOÖHAbHbiM n a p xo M  b « a  
P o ä h o m  x o 3HHCTBe CCCP, b 1965 r. n o  A a ra b iM  r o c n A a n a  CCCP 
öyAyT cjieÄyromnMH: 

r p y 3o a ß o p o T  B c e ro  aBTOMOÖHAbHoro n ap K a  146 M/tpA- t k m / w c ,  
h to  cooT iBeTC TByeT 50 000 m jih. km  n p o ß e ra ; 

n a c c a jK n p o o ß o p o T  aBToöycoB o ö m e ro  n 0 A b 3 0 B3 HH .i 
187 m äpä- n a c c .-K M , h to  cooT B eTC TB yeT  51 000 m äh. km  n p o ß e r a ;  

npoöer Ä erK O B oro  aBTOM OÖHAbHoro n a p x a  cocTaBHT 
19 000 MÄH. KM\

oßiHHH n p o6er B cex  b h a o b  noABHJKHoro cocTaBa aBTOMOÖHAb- 
Horo napxa  b  1965 r. c o c t 3 b h t  120 000 m äh. k m .

P h c. 2. H3M6HeHne TopMoaHoro nyTH b 33bhchm octh o t  CKopocTii h AasAeHHH npn paöoTe top m o3 h u x  HaKAaAOK H3 CTaporo 
ih iHOBoro MaTepHaÄOB b T0pM03e aBTOMOÖHÄH TA3-13 «MaftKa» no ash u h m  B H H H ATH  TX K  CCCP:

1 —  a o  H arpeB a  H an aan oK  H3 H O B oro  M aTepH ana; 2 —  a o  H arpeBa H a K jia a o K  H3 C Taporo  M aTepH ana; 3 —  n o c a e  H arpeB a HaK/iaaOK H3 h o b o t o
M a x e p H a . ia ;  4 —  n o c a e  H a rp e B a  H aK .xaa O K  h3 C T a p o ro  M a T e p H a n a

Öonbinoft rpy3onoAT>eM'HocTH, a Ta ion e b 3 b t o m o 6h a h x  c nHeBMa- 
TH ieCKHM H TOPM 033MH.

P a C i e T  9 K 0 H 0 M H 1 6 C K Q H  3 < j ) < } > e KT HBH0 CT H HO'
b o t o  M a T e p n a n a .  f la H H u e  ä a h  p a c n e T a  »(JxJjeKTHBHocTH 
npHHHTbi c yneTO M  p a ö o T b i n py30 B b ix  aBTOM oÖHnefi TÄ3-51 h Ä e i-  
k o b u x  aBTO M oÖ H Äefl M-20 «Ilo6eÄa>. B KOMnneKT TopM 03H bix  na- 
KÄ3AO K OAHOTO aBTOMOÖHÄH BXOÄHT BOCCMb H aKAaAOK. H o p M a  
BpeM eHH Ha cM eH y  KO M nneicra  H aK AaAO K  10 H opM o-nacoB . C to h - 
M ocTb  cM eHbi KOM HAeKTa H aKAaAO K 3,5 p y ö .  H eK O T op b ie  pacn eTH o- 
onb iTH b ie AaH H bie npH BeAeH bi b T a 6 Ä . 5.

T  a 6 ji h n a 5

HaKaaaKH h s  MaTepnaaa

ri0Ka3aTejin
6KX-1 <J>K-24A

CpoK c n y x ö h i  k o m h . ic k ts  ö b to m o 6 h . i [ , -  
h ux  HaKaaxoK ao nojmoro H3HOca ( b pac-
qeTe Ha npoßer aBTOMoßHaa 6e3 cMeHu 35 000 70 000
BJieMeHTOB) B K M ........................................................

12 000 35 000
HeoßxoaHuoe k o j ih h c c t b o  HaKaaaoK aaa

aBTOMOßHaeft ( b  p a c i e T e  Ha 200 t u c .  k m 48 24
npoßera a B T O M O ß n a a )...............................................

144 48
npocTOH B CBH3H CO CMeHOfi IiaK.iaaOK

Ha aBTOMoßHaaa) b  pacqeTe Ha 200 t u c .  k m 60 30
npofiera aBTOMoÖHaa) b nopuo-Hacaa, . .

180 60

[ I p H M e q a H H e .  B MHcaHTeae yKa3UBaioTca aaHHue aaa h o -
b u x ,  a b BHaueHaTeae — aaa CTapux aBTOMOOHaeR.

KaAbKyAHUHH ceÖeCTOHMOCTH 1000 aBTOMOÖHÄbHHX HaKAaAOK 
b pyÖÄHx npHBeAeHa «  TaÖÄ 6.

Bce pacneTbi npoBeACHu b cooxBeTCTBHH c oßbew oM  paöoT  b  

aapoAHOM xoaHHCTBe CCCP no nA an y 1965 r. SKOHOMHnecKa« 
3(J)(})eKTHBHOCTb HOBOTO MaTepHaAa OnpeAeAHerCH KOMnABKCHO, 
t . e . H3MeHeHHeM aanpaT b ccpepax npoH3BOACTBa, npHMeHeHHH h 
BKcnAyaTauHH.

t  a ß a h u a b

HaxaaaKH H3 M a tep H a a a

OraTbH 3aTpaT
6KX-1 4>K-24A

C u p b e  h  ocH O B H u e M a i e p n a a u ................... 476,0 824,0
3 a p a ß O T iia a  i t a a ia  (ocH O B H aa  h  aonoa- 

H H T eabH aa ) ..................................................................... 44,1 65,6
U e x o B b ie  p a c x o a u ............................................... 188,0 225,0

U e x o B a a  ceß ecTO H M O cTb  ................................. 608,1 1114,6
0 6 u ie 3 a B o a c K H e  p a c x o a u ................................. 20,0 44,0

1158,63 a B o a c x a a  c eß ecTO H M o cT b  ............................ 628,1
B H en p o n s B o a c T B eH H u e  p a c x o a u  . . . . 30,0 23,0

n o a H a a  c e Ö ec T O H M O C T b ...................................... 658,1 1181,6
H a x o n a eH H a  ............................................................. 81,9 98,9

O n T O B aa  (O T n y c K H a a ) u eH a  ................................. 740,0 1230,0

H 3 M e H e n n e  3 a T , p a T  b  c c j o e p e  n o o H 3 B O A C T B a .  
Ä ah  BbinoAHeHHH aBTOMOÖHAbHbiM napKOM. HaMenenHbix Ha
1965 r. pa6oT noTpeßoBaAocb 6bi H3TOTOBHTb 57 600 tmc. HaKAa- 
äok H3 craporo MaTepnaAa 6KX-1.

HpOCAaBCKHH 33BOA pe3HHOTeXHHHeCKHX H3ACAHH MOJKeT OÖe- 
cnenHTb b 1965 r. BbinycK TOAbKO 12 600 tm c. HaKAaAOK, npnneM 
HeAOCTaTOK hx co c th b h a  6bi 57 600— 12 600 =  45 000 th c .  3 t o
nOrpeÖOBaAO 6 «  C03AaHHH ÄOnOAHHTeAbHblX npOH3BOÄCTBeHHbIX
MouiHocTeft no BMnycxy HaKAaAOK H3 CTaporo MaTepHaAa, h to  
cooTBeTCTBOBaAO 6 u  TOAOBOMy oöbeM y npoH3BOACTBa (b  onTo- 
b h x  ueHax) b pa3Mepe 45 000 X0,74 =  33,3 mäh. py6. TaKHM 0 6 - 
pa30M, KanHTaAbHMe BAOsceHHH, KOTopbie noTpeöoßaAHCb 6u aah  
C03A3HHH ÄOnOAHHTeAbHMX MOUlHOCTefl (c yHeTOM npOAyKTHB- 
HOCTH yACAbHMX KanHTaAbHblX 3aTpaT, COCTaBAHIOmeft B CpeAHeM 
no OTpacAH 1 : 2 ) ,  AocTHTHyT 16,65 mäh. pyö.
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B 1965 r. TioTpeöOBajiocb ßbi H3TOTOBHTb 21 600 t h c . H axAaaox 
H3 HOBoro MaTepnaAa <J>K-24A.

TaMÖOBCKHH 33BOA acfieCTOTeXHHHeCXHX H3ÄeJIHÜ MOJXeT oße- 
cnennTb b 1965 r. BbinycK TOAbxo 6600 Tbic. k o a o a o k , npHHCM He- 
AocTaTOK hx co d a B H T  21 600— 6600 =  15 000 thc. 3 to  noTpeöyeT
C03Ä3HHH ÄOIICWIHHTejIbHblX npOH3BOÄCTBeHHbIX MOUlHOCTefl ÜO Bbl- 
nycK y HaKJiaAOK H3 hoboto  MaTepftaAa, hto  6yAeT  cooTBeTCTßo- 
BaTb roÄOBOMy oßbeM y npoH3BOACTBa ( b onTOBbix lieH a x ) b  pa3- 
Mepe 15 000X1,23 =  18,46 m a h . py6. C.ieAOBaTejibHO, xanHTaAh- 
iHbie BAOJXeHHH, KOTOpue nOTpeßyiOTCH ÄAH C03,HaHHH aonOJIHH-

18,46
TejIbHblX MOHJ,HOCTeß, COCTaBHT —- —  =  9,23 MJIH. py6.

CjieaoBaTGJibHO, BHeApeHHe ho boto  MaTepnaAa no3BOAHT no jiy - 
HHTb 3K0H0MHK) Ha KailHTajIOBJIOIKGHHHX 16,65 —  9,23 =  
=  7,42 mjih . ipyß.

Texymne ipacxonbi, cBH3aHHbie c npoH3BoncTBOM HaxjiaÄOK H3 
CTaporo M aTepnajia  (ceßecTOHMocTb to ä o b o to  B b in ycxa ), cocTaB- 
jih iot 57 6 0 0 X  0,63 =  36,28 mjih . ipyß. T e x y m n e  pacxonbi, cbh33H" 
Hbie c h p o h 3b o ä c t b o m  H axAaA ox H3 h o b o to  M aTepnajia , cocTaB- 
jih iot  21 6 0 0 X 1 ,1 6  =  25,06 m jih . py6 . CjieÄOBaTejibHO, nepexoA  na
npOH3BOÄCTBO H3AejIHH H3 HOBOTO M aTepHajia AaeT B03M0>XHOCTb 
coxpaTHTb Texym n e pacxoA b i « a  npoH3iBOÄCTBo b  pa3M epe 36,28—  
— 25 ,0 6 =1 1 ,2 2  m a h . ipyß.

H 3 M e H e H H e  3 a T p a T  b c i j i e p e  s x c n a y a T a i i H H .  
K annraAbH bie BAo>xeHHH b ctfiepe axcnJiyaTauHH npencTaBAHioT 
coßofi He hto  «H o e , x a x  T exym n e p a cx o A u  b cijiepe nipon3BOACTBa 
(ncHHCAeHHue n o  roÄOBOMy oßneM-y npoH3BOACTBa b onTOBbix 
u eH a x ). H eoßxoAH M bie xanHTaAbHbie 3aTpaTbi aBTOMoßnAbHoro 
n a p xa  b  CAynae npnoßpeTeHnn n axA aA ox  H3 CTaporo MaTepnaAa 
cocTaBHT 57 600 X 0 ,7 4  =  42,62 m a h . pyß., a b CAynae npnoßpe- 
TeHHH HaxAaAOx H3 HOBoro MaTepnaAa —  21 6 0 0 x 1 ,2  =
=  26,57 m a h . ipyß. CneAOBaTenbHo, npnMeHeHne H axAaAox n3 h o - 
bo to  M aTepnaAa no3BoAHT coxpa rn Tb  xanHTaAbHbie 3aTipaTbi, obh- 
3aHHbie c  npnoßpeTeHneM  maAejinn, Ha 42,62— 26,57 =
=  16,05 m a h . pyß.

T e x y m n e  pacxoA b i npn sxcnA yaTau nn  H3AeAnfi H3 CTaporo Ma- 
Tepnana coct3 b a h k )t  25,2 m a h . pyß. T e x y m n e  p a cx oA u , CBH33H- 
Hbie c  sxcnA yaTau neß  H3AeAnfl n3 ho boto  MaTepnaAa, coct3 bht  
9,45 m a h . pyß. TaxnM  oßpa30M , coxpam eH ne Texym n x  pacxoAOB 
b  pe3yA bTaTe npnMeHeHHH H3AeAnfl H3 hoboto  MaTepnaAa co e ra - 
b h t  25,2— 9,45 =  15,75 m a h . pyß.

SxoHOMHHecxa h scjKjieKTHBHocTb ho boto  M aTepnaAa npn H3ro- 
TOBAeHnn n3 iHero aBTOMoßHAbHbix HaxAaAOK xapaxTepn3yeTCH 
CAeAyiomHMH noxa3aTeAHMn:

1) H3MeHeHneM 3aTpaT oßm ecTBeHHoro TpyAa b cijiepe npon3- 
BOACTBa (JipnxAHOHHbix H3AeAnß (TaßA . 7 ) ;

T  a 6 ji h u a 7

noKa3aTeaH

HaKAaAKH H3 MaTepnaAa

6KX-1 «PK-24A

KanHTaabHbie liaoiKenusi a-ih coiiaohiisi 
MoiuHocTetl no H3roTOBjieHHio HaKaaAOK
B MAH. py6......................................................

T exym n e pacxoAu b npoH3BOACTBe (ce - 
6ecTonMocTb roAOBoro Bbinycxa naKJiaAOK) 
B MAH. py6......................................................

16,65

36,28

9,23

25,06

2) H3MeHeHneM 3aTpaT oßm ecTBeHHoro TpyAa ib ojiepe axcn.nya- 
Taunn ^PHKAHOHHblX H3AeAnß (TaßA . 8 ) ;

T  a 6 j i im  a 8

riOKa3aTeAH
HaxAaAKn H3 MaTepnaAa

6KX-1 | cpK-24A

KaniiTaAbHue baoikchhh  noTpeßnTeAeft (roAOBofl 
o ß ieM  npoH3BOACTBa HaKAaAOK b onTOBbix neHax)
B MAH p y ö ................................................... .....................

T exym ne (axcnAyaTauHOHiibie) pacxoAu noTpe- 
ÖHTeAefl B mah. py6 ............................. • .......................

42,62

25,20

26,57

9,45

3 )  H3MeHeHneM cyM M ap H b ix  3 an p aT  oß m ecT B eH H oro  T p y A a  b 
c<J>epax n p o n 3 b o ä c t b a n s x c n A y a T a im n  <J>p h x u h o m h h x  H 3Äenn fi b 
UeAOM (T a ß A . 9 ).

K p o M e  t o t o ,  9(j>(j)exT b  cipepe nep©B03o x  (nepeMemeHHH chipbn, 
ncxoAHbix MaTepnaAOB n t o t o b h x  H3AeAnfl H3 pafioHOB npon3BOA- 
cTBa b MecTa noTpeßAeHHH) Bbipa>xaeTCH coxpam eHneM  r p y 30Bbix 
nepeB03ox  cbipbH, noAympoÄyxTOB n o c h o b h m x  MaTepnaAOB na

T  a 6 a  n B a 9

nOK83aTeJIH

HaKAaAKH H3 MaTepnaAa

6KX-1 | 4>K-24A

HeoÖxoÄM M ue Kanm a^bHbie B.io>KeHHfl b m jih .

pyö .......................................................................................
yAe^bHBie KantrraJibHbie b a o k c h h a  (Ha 6a h h h u v  

rOAOBOfi MOIUHOCTH nO H3rOTOBJieHHK) HaKAaAOK)
b pyö. Ha l I m * .............................................................

T e n y m n e  (aKcn.iyaiauHOHHbie) pacxoAbi b m a h .
pyö. • ............................................................................

59,27

320

25,20

35,80

50

9,45 '

57 600 X  2,35— 21 600X1,85 =  95,7 Tbic. t ,  c o x p a m e H n e M  npy3o- 
Bbix n ep eB 0 3 o x  t o t o b u x  H 3Ä eA n fl b  p a 3 M e p e  (57 600X1,53— 
— 21 600X 1,2) =62,3 Tbic. t ,  h t o  oaH an aeT  yB eA H H en ne MomHOCTefl 
n o  rp y 3 o o ß o p 0 T y  b c ip e p e  n ep eB 0 3 0 x  n a  95,7+62,3=158,0 t h c .  t  
H HTO OAHOBpeMeHHO COOTBeTCTByeT COXpameHHIO TpaHCnOpTHblX 
p acxoA O B  na 1,09 m ah. p y ß .

K a x  n ox a 3 b iB a x )T  p a c n e m ,  BH eApeH ne b H a p o A H o e  x o 3 h A c tb o  
h o b o t o  M a T ep n a A a  x a p a K T e p n 3 y e rc H  3HaHHTeAbHoft axoH O M nne- 
c x o f l  3(p(peXTHBHOCTbIO (cO X pam eH H eM  HeoßxO ÄH M blX  XanH TaAb- 
Hbix b a o jk g h h A  b  1,65 p a 3 a , yA e A b H U x  xan n T aA C B A on cen n fl b 
6,4 p a 3 a , T e x y m n x  p acxoA O B  n p n  s x c n A y a T a u n n  b 2,68 pa3  
n t .  A . ) ,  BCAeACTBne H ero  B o n p o c  o  c p o x e  oxynaeM O C Tn  n e o o x o A H -  
M bix xan H T aA b H b ix  BAOweHHH He B 0 3 H n xaeT , T a x  x a x  O T C yrc rB y ioT  
K a x n e -A n ß o  Aon oAH H T enb H bie  xan H TaA bH b ie  BAOJxeHHH; ß o A e e  t o -  
TO, 3X0H0MHH H a XanH TaAbH blX  BAOJXeHHHX, HyJKHblX AAH C03Aa- 
HHH M om HOCTefl n o  npOH3BOÄCTBy H aXAaAOX, COCTaBAHeT 7,42 MAH. 
p y ß ., a e m e ro A H a n  sx o h o m h h  b H apoAH O M  xo3 H flcT B e  A o c T n ra e T  
npnM epH O  60,0 m ah. p y ß .

C o c T O H H n e  n p o  n 3 b o  ä  c  t  b e h h  o fl ß a 3 b i  n o  H3-  
T O T O B A e H ' H i o  h 3 ä  e  a  h fl H3  H O B o r o  M a T e p n a A a  
n n e p c n e x T H B b i  e e  A a A b H e f l m e r o  p  a 3 b h t  n h. 
Eme b 1955— 1956 rr. ßbiAa npeAycMOTpeHa opraHH3auHH MaccoBo- 
TO npOH3BOÄCTBa H3AeAHÖ H3 HOBOTO MaTepnaAa Ha TaMßOBCXOM 
n H pocAaßcxoM  3aBOAax pe3HH0TexHHHecxnx n acßecTOBbix H3Ae- 
Anfl. OnuTHbifl B u n ycx  H axAaA ox n3 h o b o to  M aTepnaAa a a h  aBTo- 
MoßnAbHoft npoMbimAeHBocTH HanaACH TOAbXo Ha TaM ßoBexoM  
3aB0Ae acßecTOTexHHHecxnx H3ÄeAnft Anrnb b  x on p e  1959 r., npn- 
neM b t 3 k h x  xoAHHecTBax, x o T o p u e  He oßecneHHBaiOT A am e n tm - 
CHHHOft ÄOAH nOTpeßHOCTH HapOÄHOTO X03HftCTBa B H3ÄCAHHX H3 
h o b o to  MaTepnaAa. B HacTonm ee BpeMH 3aBOA h 3 t o t o b a h 6 t  b 
eAHHHHHblX XOAHHeCTBaX 3BT0M0ßHAbHbie HaXA3AKH TOAbXO AAH 
aBTOMoßnAeft T A 3 -5 1 ; HaMeneno H3TOTOBAeHne npecc-cpopM a a h  
IpOpMOBaHHH HaXAaAOX X aBTOMOßHAIO 3HJ1-150.

O  AetpHHHTe, omymaeMOM napoAiibiM  x o 3 h h c tb o m  b H3AeAHHX 
H3 h o b o to  MaTepnaAa, m o jk h o  cyAHTb no  cAeAyiom nM  AanHbiM: 
npn ipaxTHHecxoft MomHOCTn TaM ß oB cxoro  3aB0Aa b 1960 r. npn- 
MepHO 2000 Tbic. H3AeAnft peaAbHaa norpeßH ocTb b h h x  cocTaß- 
A aeT  7000 Tbic. h it .  B t o  jx e  BpeMH TaMßoBCxnfl, H pocA aB cxnö, 
JleHHHDpaAcxnft, CBepAAOBcxnfl n EropbeBCKnft 3aBOAbi pe3HHO- 
TexHHHecxnx n aaßecTOBbix H3AeAnft npoAOAixaiOT n3TOTOBAHTb b 
ßOAbmnX XOAHHeCTBaX (ppHXHHOHHbie H3AeAHH H3 CTapblX MaTe- 
pnaAOB.

Flpn 3 to m  noxa  b HapoAHOxo3HflcTBeHHOM nAaHe Ha 1965 r. b 
oßm eM  Bbinycxe (ppnxunoHHbix H axAaAox H3TOTOBAeHne H3AeAnfl 
H3 h o b o t o  MaTepnaAa b aßTOMoßnAbHoft npoMbimAeHHOCTH He npe- 
AyCMOTpCHO, .HeCMOTpH Ha 3HaHHTeAbHyX) SXOHOMHHHOCTb H nep- 
CneXTHBHOCTb P33BHTHH eTO npOH3BOACTBa H HpHMeHeHHH B aBTO- 
MoßnAecTpoeHnn.

Ü T a x , BHeApeHne b HapoAHoe x o 3 h A c tb o  h o b o t o  MaTepnaAa 
no3BOAHT ocymecTBHTb AaAbHeflm nö TexHHHeoxnft n p orp ecc  b aB- 
TOMOßnAbHOfl üpOMbllHAeHHOCTH H noAyHHTb 3HaHHTeAbHblft HapOÄ" 
HOX03HflCTBeH,Hblft 3(p(peXT.

HaAO  HaAeHTbCH, h to  b  ßAHJxaftmne t o a h  pa3BHTne xh m h h  no- 
AHMepoB oßecneHHT n npaBHAbHoe pem eHne BajKHoft HapoAHOxo- 
3HflcTB6HHoft npoßAeMbi paciHHpeHHH npoH3BOACTBa h npHMeHe- 
HHH HOBOTO 0XOHOMHHHOTO ^pHXUHOHHOTO MaTepnaAa ÄAH aBTO- 
MoßnAecTpoeHHH.
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3 / L e o c H jQ u & z u s is

npMHUHnbl aBT0MaTH3aUHH TepMHHeCKOH OÖpaÖOTKH MeTaJIJIOB 

B aBTOMOÖHJIbHOH npOMblUIJieHHOCTH

A. n. EPOXHH
f  m n po a B To n p o M

IT  O CEMHJIETHEMy njiaH y pa3BHTHH H apoAH oro x o 3 h h c t-  
Ba CCCP npeaycM aTpH BaeTca BHenpeHHe b ManiHnocTpop-

HHH HeCKOJIbKHX COT aBTOMaTHHeCKHX JIHHHÖ, 3HaHHTejIbHaH qaeTb  
KOTOpblX OTHOCHTCH K aBTOMOÖHJIbHOH npOMblUIJieHHOCTH. Bo M,HO- 
THX H3 9THX JIHHHH BCTpaHBaiOTCH ynaCTKH TepMHHeCKOH OÖpaÖOT-
kh  Ä era jie ä .

Oä'HO H3 H a n ö o jie e  BaxcH bix yc jioB H H  aBTOM aTH3anHH TexHOJiorH- 
aecK H X  n p o n e c c o B  —  s t o  M accoBOCTb n p orp aM M b i B b inycK a , k o t o -  
p o ö  OTJIHHaeTCH aBTOMOÖHJIbHOe npOH3BOÄCTBO. MaCCOBOCTb n p o 
rp aM M bi B b in ycK a  n a e T  iH aH Ö ojibm yio  stjxJieKTiiBHOCTb aBT0M 3TH3a- 
ä h h : 3 aT p a T M  Ha y c T p o ö c T B a  M exaH H 3anH H  h  aBT0M aTH 3apH H  o x y -  
naiOTCH, K aK  npaBHJIO, B CpaßHHTejIbHO KOpOTKHe CpOKH.

O ä HHM H3 npHHUHnHajIbHblX nOJIOJKeHHH aBTOM aTH3anHH TeXHO- 
JiorHnecKHX n p o n e c c o B  HBnneTCH T ec n a n  c b h 3b  M exaHH3anHH h aB- 
TOM aTH3auHH n p o n e c c o B  TepMHHeCKOH o öp a ö oT K H . H a p a n y  c  y c o -  
BepmeHCTBOBaHHeM  ocHOBHOro co A ep n ia iiH H  n p o n e c c o B  xepM HHe- 
CKofi o ö p a ö o T K H  M exa «H 3 au H H  h x  n p eÄ C T aB J iaer n epB b iä  9 T an  b 
yCOBepiIieHCTBOiBaHHH npOH3BOHCTBa.

n p n  r a K o ft  opraH H 3auH H  npoH3BOÄCTBa p a ö o r a  oö cn y iK H B a io in e -  
ro n e p c o H a jia  3aK jnoHaeTCH b yn p aB jieH H H  M exaHH3M aM H h npn- 
ö op a M H  K O H Tp ojia  h  p ery jiH p o sa H H H  T e x n o jio rH H e c K o ro  n p o n e c c a .

B Ä a jib H e ftm e ft  C T an n n  ycoB epn iencTB O B aH H H  npoH3BOÄCTBa npn- 
M6HHeTCH aBTOMaTHHeCKOe ynpaB JleH H e M eXaHH3M 3M H H aBTOMaTH- 
n e c K o e  p e ry jiH p o B a H H e  T eM n e p a T y p H o ro  p en iH M a ; (JjyHKiiHH o ö c j iy -  
JK H B aiom ero  n e p c o H a jia  n p n  s t o m  c b o ä h t c h  jin ra b  k  H aöjitoneH H io  
3a ÄeÖCTBHeM MeXaHH3MOB «  npH Ö opoB .

H a rn e  n pH B en eH a c T p y K T y p H a a  c x e M a  aB T0M aTH 3am iH  n p o n e c 
c a  TepMHHeCKOH o ö p a ö o T K H . Ü 3  s T o fi cxeM b i cJ ien yeT , h to  b 3 b to -  
MaTH3HpOBaHHOH TeXHOJIOTHH TepM H H ecKoft o ö p a ö o T K H  T en jioB b ie  
n p o n e c c b i h  n p o n e c c b i nepeM em eH H H  n e r a n e ö  h B cnoM oraTeJ ibH b ix  
y c T p o fic T B  H en ocp en cT B eH H o  n e  CBH3aHbi m o k a y  c o ö o ft  h  Ä e ftcT B y- 
k>t n ap a jiJ ie jib H o . H e3aB H CH M o T a K x e  KOHTpojiH pyioTCH  h  aBTo-

ca : MexaHH3auHH —  KOHTpojib, 3aTeM aBTOMaTHHeCKOe ynpaBJieHHe 
MexaHH3MaMH —  aBTOMaTHHeCKOe peryjiHpoBaHHe TenjioBbiM npo- 
ueccoM. B cxeM e npenycM aTpHBaeTcn KaK MexaiiH3anHH h aBTOMa- 
TH33UHH COÖCTBeHHO TepMHHeCKOTO OÖOpyÄOBaHHH (eCJIH HMeiOTCH 
b BHny ToJibKo TepMHHecKHe a r p e r a ™ ),  TaK h MexaHH3apHH ne- 
XOBOTO TpaHCnOpTa npH KOMnjieKOHO aBTOM3TH3HpOBaHHOM TepMH- 
necKOM nexe.

Bojibuioe npH H U H nH ajibH oe aH aneH H e ä j ih  aBTOM aTH3aiiHH n p o- 
n e c c o ß  TepMHHeCKOH o ö p a ö o T K H  H M eeT npHM eHeHHe o j iH o r o  H3 
Ä B y x  o cH ooH b ix  MeTOÄOB: n ep n oÄ H H ecK oro  ÄeöcTB H H  h jih  H en p e
pb iB H oro  ÄeÖCTBHH.

riep B b iH  M eT oa  x a 'p a «T e p H 3 y e rc n  b o ch o b h o m  neiiocTOHHCTBOM 
T eM n ep aT yp H b ix  y c jioB H fi b  p a ö o n e M  n p oc rp aH C T B e, 3 a T p a T o ft  B p e 
MeHH Ha 3arp y3 0 H H o-p a3 rp y3 0 H H b ie  on ep a iiH H , noTepH M H  T e n jia  n a  
aK K yM yjiH H H io  cjiyTepoBKOH p a ö o n e r o  n pocxpaH C TB a  n eu en .

M e T o a  H en p ep b iB H oro  aeHCTBHH OTjiHHaeTCH nocTOHHCTBOM T eM 
n ep a T yp b i b o  B c ex  30H ax  n p o u e c c a , n p o u e c c  H e  npepbiBaeTCH  Ha 
3 a rp y 3 K y — p a 3 rp y 3 K y  a e T a jie ft ,  b p e 3 y jib T a T e  n e ro  oTcyT C TB yioT  
renJ iO B u e n oT e p n  Ha s t h  onepau,HH.

MaTHHecKH peryjinpyioTcsi -cocTaB h aaB jieHne aTM oo^ iepb i b paöo- 
hbm npocipaHCTBe —  ycjioBHH, « e  0Ö H 3aTeabH bie ä j ih  Bcex npo- 
ueccoß TepMHHecKoö oöpaöoTKH. CxeMa a a e x c H  b n oc jie a o B a T e jib -  
h o c t h  ocymecTBaeHHH KOMnaeKCHo aBTOMaTH3HpoBaHHoro nponec-

Bopmh

P hc. 1. ZlHHaMHKa MeTOflOB nepHoaHHecKoro h HenpepbiBHoro 
ÄeftCTBHH.

Ha pnc. 1 aaH cpaBHHTeJibHbiö rpaijiHK MeToaoB nepnoAHnecKO- 
ro  h HenpepbiBHoro achctbhh, xapaKTepH3yiomHH hx co ctopohu 
ÄHH3MHKH npOHeCCa TepMOOÖpaÖOTKH.

FlepepbiBbi nponecca npn ocymecTBAeHHH ero nepnoAHHecKHM 
MeTOAOM BbI3bIBaiOT nOTepH BpeMeHH b  B KaHCÄOM UHKAe. IlpoHecc 
nepHoaHHecKoro aeflcTBHH noKasaH « a  rpaijiHKe iUTpHXOBoft ä h h h - 
eft, HenpepbiBHUH nponecc —  cnJiouiHoß JiHHHeS.

n p n  OÖ03H3HeHHHX, npHHHTblX H a Tpa(J)HKe, npOH3BOAHTeAb- 
HOCTb npH  HenpepbiBHOM  nponecce TepM H H ecK oft o ö p a ö o T K H  b 
cpaBHeHHH c npoH AB O AH TeabH ocTbio  npn nepnoÄHHecKOM n p o n e c c e ,

b
BbipaiKeHHan b HHKJiax, onpeaeaneTCH TaK: P \= P i +  ~  hhk-

ä o b , t .  e. npoH3B0ÄHTeJibH0CTb n pn  HenpepbiBHOM  n p o n e c c e  s c e r -  
n a  Bb im e .npoH3BOÄHTenbHOCTH n p n  n epn oA n necK O M  n p o n e c c e  b 
c j iy n a e  npoHHX paB H b ix  yc jioB H ft.

GpaBHHTeAbHah TenJioTexHnnecKaH xapaKTepncTHKa nponeccoB 
nipn nepnoAHnecKOM h HenpepbiBHOM aeflcTBHH nana Ha pnc. 2.

fljIH  cpaBHeHHH B3HTH pejKHMbl OTHCHTa KOBKOTO HyTyHa MeTO- 
A3MH nepHOÄHnecKoro h HenpepbiBHoro ächctbuh . B stom  caynae 
Hanöonee pe3Ko onpeaeAHeTCH pa3Hnna b nojiynaeMbix pe3ynbTa- 
Tax, ran  KaK cowpaineHHe oö inero  BpeMeHH nifKjia o t ä h t S b ne- 
npepbiBHOM nponecce ÄOCTHraerca ÄonOÄHHTeAbHO 3a cneT HHTeH- 
cH'4>HKanHH nponecca rpai})HTH3anHH nyryHa npn ycKopeHHH npo
necca HarpeBa. Kan bhäho  h3 pnc. 2, Bce cTaAHH nponecca npn 
HenpepbiBHOM, MexoÄe npoTeKaior 3HanHTeAbH0 öbicTpee, CTanna 
Bi 3arpy3OHH0-,pa3rpy30HHbix onepannfi othochtch TOAbKO k  nepH-
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OÄHiecKOMy npoueccy. ripaKTHnccKH npn HenpepuBHOM M eroae 
o T H tn ra  KOBKoro nyryHa a o c T n ra e T c n  coKpam eHHe npoaoajKHTeab- 
h o c th  peatHMa non™ b 2 pa3a, t .  e.

d\

EcTecTBeHHO, hto b caynae öo a ee  npoaoamHTeabHoro BpeMeHH 
npouecca  npn nepHoannecKOM Meroae «aÖaioaaeTcn noBumeHHuft

P hc. 2. TeMnepaTypHbie ycaoBHH MeToaoB HenpepbiBHoro 
h nepHOÄHHecKoro aeftcrBHn:

/ — KPHB2H pe>KHMa npH HenpepbiBHOM MeToae; 2 — kphbsh TeMnepaTyp 
npn HenpepbiBH O M  Mexoae; 3 —- KpHBan pemiiMa npn nepHoannecKOM 

MeToae; 4 — KpHBan TeMnepatypbi npn nepiioannecKOM MeToae.

p a c x o a  T e n a a . K p H B a n  4  (pHC. 2 )  T e M n e p a T y p u  p a ö o n e r o  n p o- 
C TpancT B a  n enn  a a n  O T m n fa  o n p e a e a n e r  H3MeHeHHe T e M n e p a T y p u  
b TeneH H e n p o u e c c a  h , b  nacTHOCTH, n oH n m eH H e e e  o t  MaKCHMaab- 
HOTO 3HaH0H.HH B CTaAHH d\ AO MHHHMaabHO- 
no 3HaneHHH b  C T aan n  e t. 3 t o  noHHJKeHne 
T e M n e p a T y p u  o n p e a e a n e r  aon oaH H T eab H b ift 
p a c x o a  T e n a a  n a  aK K yM yan n H H  cpyTepoBK n n e 
nn, T a x  K aK  n p n  noB TopeH H H  n n K a a  T eM n ep a- 
T y p a  p a ö o n e r o  n p ocTpaH C TB a  aoa>K H a  CHOBa 
n oB u m aT b C H  b C T aan n  dt ao  M aKCH M aabH oro 
aHaneHHH.

n p H B e a e iiH a n  x ap aK T ep n cT H K a  n ep n oA H n e- 
c k o t o  n p o u e c c a  m o j k c t  öb iTb  O TH eceH a k  s a e -  
BaTopH U M  sa e K T p o n e n a M , e m e  npH M eH H iom H M - 
cn  Ha O TenecTBeH H bix a B T o a a B o a a x .

B «enpepuBHOM npouecce TeMnepaTypHan 
KpHBan 2 OTHocHTcn k pa3aHUHbiM 30HaM pa
öonero npocTpancTaa, b KOTopux TeMnepaTy- 
pa o c T a e r c n  n oc ron H H o ft « ,  ca ea o B a T ea b H O , 
pacxoa Ha aKKyMyanuHw Tenaa 4>yTepoBKoft, 
neH 3ÖeH iHUH b nepHoaunecKOM npouecce, 
aaecb HCKmonaeTcn. H a  npaK TH K e b  uenpe^
P u b h o m  npouecce 0T>KHra pacxoayeTcn T e n a a  
Ha 30— 50% MeHbuie, neM b nepHoannecKOM,

rip H B eaeH H U M H  o c h o b h u m h  x a p a K T ep u cT H ’
KaMH He HcnepnuBaioTCH npeuMyiuecTBa ae* 
npepuBHoro M eroaa b  cpaBH eH H B c  nepnoAH- 
necKHM. r ip «  HenpepbiBHOM M eroae noaynaeT- 
c n  Öoabiuan oAHopoaHOCTb pe3yabTaTOB h 6 o - 
a e e  b u c o k o b  KanecTBo oöpaöoTKH . B  aBTOMa- 
THnecKHX aHHHnx TexHoaorHnecKHft npouecc 
opraHH3yeTcn HCKaionHTeabHo no nenpepuBHo- 
My M eToay.

P a 3 A H u n e  b  m p ou ecc a x  n e p H o a n n e c K o ro  h  « e n p e p u B H o r o  a e ö c T -  
b h h  o n p e a e a n e T  h  p a s a n n n e  b  M e T o a a x  h x  o cy iu ecT B aeH H n  h  b 
o6 i> eM e M exaHH3auHH h  auTO M aTH saunH .

nepH O AH necK H H  n p o u e c c  npH M eH neTcn  n peuM ym ecTB eH H O  b ce - 
PHHHOM, MeaKOCepHHHOM H HHAHBHAyaAbHOM Hp0H3B0ACTBaX, B KO- 
Topux a a n  C03Ä3HHH H enpepuBH O CTH  H e B c e ra a  H M eioTcn  c o o t b c t -  
CTByioui,He yc ao B H n . B s t h x  npoH 3B 0AC TB ax HaH HeT MaccoBOCTH 
n p o rp a M M U  B b inycK a , Hau H 3aeaH n , n oa a en < a iu H e  oÖ paÖOTKe, HMe- 
iot 3H aH H TeabH bie p a 3 M e p u , B c a e a c T B n e  n e ro  rp e Ö y e T c n  canuiKOM  
np oM 0 3 A K oe o ö o p y a o B a H H e  a a n  H en p ep b iB H oro  n p o u e c c a , ecaH  aa- 
* e  n p o rp a M M a  B b inycK a  H 3aeaHÜ o ra oc H T ea b H O  Ö oab u ian .

M ex a H H 3 a u H n  nepH O A H u ecK oro  n p o u e c c a  p e u ia e T c n  pa3AHHHbi- 
mh cp eacxB aM H  b 33BHCHM0CTH o t  M eT aaayp rH H ecK H x  ycaoB H H  
TepM HnecKOH OÖpaÖOTKH, p a3 M ep oB  a e T a a e ft ,  npoH3BOAHreabHOCTH 
o öo p ya o B a H H H . R n n  n epH O A H necK oro  n p o u e c c a  npHM 6HHK)Tcn n e 
nn c  b u a b h h c h u m  n o a o M , ö o a b iu o e  ipacn pocTpaH eH H e h m c io t  u iaxT - 
Hbie n enn , K o a n a K O B u e  n en n , K a M e p n u e  c  pa3annH U M H  3 a rp y3 on - 
H o -p a3rpy3onH b iM H  Mexa.HH3MaMH (M a H H n ya n T op a M H ), n enn  e 
T p a H cn o p xe p a M H , c n e u n a a b H u e  a r p e r a T u  K a p y c e a b n o r o  TH na a a n  
T e p M o o ö p a ö o rK H  T p y ö  n  a p y r n e  t h u u  oÖ op yaoB aH H n ,

A an  Toro h t o ö u  coxpaTHTb npoaoa*HTeabHOCTb 3arpy3KH-pa3- 
rpy3KH oöopyaoBaHHH npn nepHoannecKOM npouecce, a TaK *e 
CHH3HTb noTepH Tenaa Ha aKKyMyanunio KaaaKH paöonero npocT- 
pancTBa neneft, npHMeHneTcn cnocoö ayöaHpoBaHHH nan paöone- 
ro npocTpaHCTBa, nan caaKH. T h h h h h u m  npHMepoM ayöanpoBa- 
HHn caaKH HBaneTcn nenb c asyMn b h a b h ä h u m h  TeaencKaMH c 
AByx CTopoH. ripn 3to m  KOHCTpyKTHBHOM peuieHHH noaynaeTC« 
3HanHTeabHan s k o h om h h  BpeMeHH aan 3arpy3KH-:pa3rpy3KH nenn, 
h o  ocraioTCH noTep« Tenaa Ha aKKyMyanuHio KaaaKH nenn. B cay
nae ycTaHOBKH KoananKOBbix neneft c HecKoabKHMH cTeHaaMH ao- 
CTHraeTcn 3koh om hh  renaa aKyMyanuHH h BpeMeHH Ha 3arpy3on- 
HO-pa3rpy3onHbie onepauHH, oaHano Te h apyrne noTepn Bce * e  
OCTaiOTCH.

B MexaHH3auHH h aBTOMaTH3auHH HenpepuBHoro npouecca 
M05KH0 paccM aTpnßaTb xpn ocHOBHbie onpeaean io iu H e ycaoBHn: 
1) nepeMemeHHe aeTaaeft b npouecce OÖpaÖOTKH naBaaoM ; 2) ne- 
peMemeHne aeTaaeft n a  noA Ä onax npn h x  Hen3MeHHOM n o a o * e -  
hhh  h  3) HHAHBHayaabHoe nepeM euieHne Kam aoft aeTaan. Ha 
pnc. 3 a a n a  cxeM a BapnaHTOB Mexa.HH3auHH no Kam aoM V H3 Tpex 
ycaoBHfi.

B BapnaHTe a  MexaHH3auHn nepeMemeHHH aeTaaeft aocTnraeTcn  
npHMeHeHHCM KOHBeftepoB naH U H pH oro THna Ha Bcex onepaunnx 
oöpaöoTKH , a M escay onepauHHMH —  cöpacuBaHHeM aeTaaeft c 
oAH oro KOHiBeftepa na a p yro ft. B BapnaHTe 6  npeaycM aTpnBaeTcn 
nepeMemeHHe aeTaaeft Ha n oaaoH ax  nepe3 nepByio nenb n ocpea- 
c tb o m  ToaKaTean. Mexa.HH3M THna lU TanroBoro TpaucnopTepa 
npHMeHneTcn aan  pa3rpy3KH nepBoft nenn, nepeMemeHHH n oa a o - 
h o b  c aeTauHMH nepe3 MoenHyio MauiHHy h npoTaaKHBaHnn n ep e j 
BTOpyio nenb, noaxeMHHK 3aKaaonHoro öana h pa3rpy3onHbiä Me- 
xaHH3M BTopoft nenn. B B apnanre e  a eT a a n  b nenn aan  HarpeBa

n oa  3auaaKy nepeM em aioTcn Ha m araiom HX ö a a n a x , c KOTopux b 
KOHue nenn cÖpacußaioTCH Ha ÖucTpOxoaHuft uenHoft T p a «cn op - 
Tep c  naabuaMH, nepeM emaiomHÖ aeTaan  b 3aKaaonHuft Macan- 
Huft ÖaK. C 3Toro TpaucnopTepa a eT a a n  n a aa ioT  na  noaoÖHuft x.e  
TpaHcnopTep, BUHocnmnft hx h3 öana , h cöpacuBaiO Tcn Ha koh- 
Beftep MoenHoft MamHHu. F lo ca e  moAkh aeTaan  nocTynaiOT na  uen- 
Hoft TpancnopTep oTnycKHoft nenn.

C a e a ye T  oTMeTHTb, h to  BapnaHT MexaHH3auHH a  naaneTcn TaK- 
>Ke noaHOCTbio aBTOMaTH3HpoBa«HUM BapnaHTOM: KOHBeftepu bo 
Bcex on epau n n x  a rperaTa , CHuxpoHHo «acTpoeH H bie Ha 3aaaHHyw 
CKopocTb, He TpeÖyiOT aonoaHHTeabHO KaKHX-anÖo ycip o ftcT B  aan  
aBTOMaTHnecKoro ynpaBaeHHH, t. e. b aaHHOM ca yn a e  nocpeacT- 
bom MexaHH3auHH aocTnraeTcn  noaHan aBTOMaTHaaunn nepeMe- 
meHHn aeTaaeft.

H a  fl 3BTOMaTH3aHHH BapHaHTOB 6  H 8 «eOÖXOAHMa CHHXpOHH- 
33UHH HOCaeaOBaTeabHOCTH aeflCTBHH MeX3HH3M0B nepeMemeHHH 
aeTaaeft h BcnoM oraTeabH ux ycrpoftcTB .

B 33BHCHMOCTH OT BHAB npHBOAOB MeXaHH3MOB, B 3BT0M aTHK6 
ynpaB aeH H H  H M eioTcn  p a sa n n n n , ho  c x c m u  h m c io t  oömyio npmi- 
UHnnaabHyio crp yK Typy , npHBCfleHHyio h h ä b ,

3 a ip p M

1 f f  M  D f
3o i p p m  m   ̂ g L g l J g ,  v* m  tz n m  m  en m m  p <B3Py3Ka^

6 )

Phc. 3. MexaHHaauHn h aBTOMaTH3auHn nepeMemeHHH aeTaaeft b 
«en pepuB H O M  npouecce TepM ooÖ paÖ oT K «:

I —  3o h s  H arpeBa noa aaKaaKy; I I  — soHa oxaa*aeHHH; I I I  —  aoHa m oA kh ; IV — 30Ha
OTnycKa,
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KOHeMHblfi
BbiKA ioqa- ____

Teflb

ÄH ajiorm H o ocymecxsjiHexcH aßxoMaxH3auHH yn- 
paBJieHHH MexaHH3Ma.MH n p n  nepHOÄHHecKOM n po- 
u ecce .

r io ^ H a n  aBTOM axH3auHH n p o u e c c a  xepM H H ecKofi 
o ö p a ö o x K H  Ä o e x H ra e x c a  BBe^eHHeM  aBTOMaTH3au,HH 
ynpaBJieHHH Mexa;HH3MaMH h pery jw p 'O B aH H H  xeM n e- 
p a x y p H o ro  pe>KHMa.

B  33BHCHM0CXH OX BHßa SHeprOHOCHieJIH (3JieKTpO- 
SHepraa, Ma3yx. ra3 h iip .) b y c x p o w c x B a x  äjih aßxo- 
peryjiH poBa-H 'H a x e M n e p a x y p H o ro  peacH M a H M eioxca  
H eK o x op b ie  pa3JinaiTH ( c m . c x e M y , n oM em eH H y io  h h - 
>ne).

TepM o- riOTeHUHO-
napa MeTp

KOHTan- SJieKTpo-
Top Harpeea-

TeJiH

HcnoJiHH-
Te/lbHblft

Me^aHHSM

T o o /ih b o -
npOBpA

O ßpaTH aH  CBfl3b

K paÖ04eMy 
M exaHM 3M y

Bewepa c aBioMaxu^ecKHM aape- 
COB3HHeM. B MCCTC ÄOCXaBKH K 
xepMnqecKHM a rp e ra ia M  / je ia jm  
aBXOMaxnaecKH n o c iy n a io x  b  3a- 
rpy30HHbie Mexa«H3Mbi neneif. 
AHajiorHHHo, h o  b  oöpaxHOM no- 
paAKe, .nexajm nepeM em aioxca 
noc jie  TepM ooöp a 6 o x k h .

ÄB XO M aTH H ecKoe yn p aB aeH H e 
M exaHH3MaMH 3X0X0 u e x a  JtOCXH- 
ra e x c a  nocpeucxBO M  o ö m e fi cxe- 
Mbl aBXOMaXHKH, CBH3b!BaiOmeH 
o 60pyÄO B a h h e  r j w  Tep  mHnecKOh
o Ö p a ö o T K a  n  uexoBoro TpaHcnop- 
x a  (xojiKaiomHx KOHBewepoB),

B H eÄp ^H H e aBxoM axH3au.HH 
n p ou ec coB  xep M H n ecK o fi o ö p a ö o T -  
KH MexaJIJIOB B aBTOMOÖHJIbHOft

5 6

1
7

/
8 9JAt

----- / st l^k/\
-4  f  $--------------$ -

A jih aBTOMaTH3au,HH npouecca  TepM ooßpaöoTKH 
AOnOJlHHTejlbHO MeXaHH3HpyiOTCH UeXOBOH Tp3HC- 
nopT, noaaua aeTaaeft b u ex , 3arpy3Ka u pa3rpy3Ka 
oöopyaoBaH H a, TpaH cnop inpoB K a aeTaaeft H3 uexa.

Ha puc. 4 npuBeaeHa cxeMa oahoto H3 npoaeTOB K0 Mnaen<;H0 
aBTOMaTH3HpoBaHHoro TepMHuecKoro uexa. üeTaau, noaae*auiHe 
TppMoßpaCpTKe, nodynaiQ T p uex nocpeacTBOM Toauaiaw ero koh-

P hc. 4. CxeMa oahoto H3 npoaeTOB aBT0M3TH3HpoBaHHoro TepMiiuecKoro uexa;
/ —  T O A K a io m H ö  K O H B e flep ; 2— 3 a rp y3 0 M H b ift  Ö y H K ep ; 3  —  n e ^ b  ä j ih  n a r p e ß a  iio a , 3 a K a ;iK y :  
4 —  3aKaJiOM Hbiß 6 a n ;  5  —  M o c m ia n  M a u iH H a ; 6 —  n e ^ b  ä j ih  O T n y c K a ; 7 —  6 a K  a j ih  ox-« 
JiajKABHHH A e T a j ie f l  n o c A e  O T n y c x a ;  8  —  pa3rpy30M Hwft j io t o k ;  9  —  TO J iK a io iU H ft K O H B eftep ,

npoM biiu jieH H O cxH  u aex  noB b im eH H e np0H3B0UHxejibH0CXH x p ya a  b 
2— 5 pa3, yayu u iaeT  KauecTBo BunypKaeMHX u eTaaefi h MauiHH, 
OÖ/ieraaeT y ca oen a  Tpyaa ,

PauHOHajibHbie jk h ak h c  Kap6iopH3aTOpbi h u H am m T op b i  

AJlfl XHMHKO-TepMHHeCKOH OÖpaÖOTKH

H. M. C E P T E E B A , KaHA. TexH . H ayn  A. T. K A JIH H H H , A. 9 .  H O BH K O BA

H H H T  ÄBTonpoM

D  HH’HTABTOnPOME 6 u a h  n poB eA eH b i p a ö o T b i n o  H3bicica-
HH'IO OnTHMaAbHblX COCTaBOB 2KHAKHX Kap6lOpH3aTOpOB H 

UH3HH3aTOpOB AAH BHeApeHHH HX Ha 3aB 0 AaX  aBTOMOÖHAbHOft 
npoM biuiAeHHOCTH b  K au ecTB e K ap 6 io p H 3 a T o p o B  a a h  ra30 B 0 ft u e- 
MeHTaUHH iH HHTpOUeMeHTaUHH.

M e T O A  ra 3 0 B o ft u eM eH T au n n  hc h a kh m ih  K ap 6 iop H 3 aT op aM H  oueHb 
npOCT H UIHPOKO npHMeHHeTCH B aBTOMOÖHAbHOfl npoM biu iAeH - 
h o c t h . r ip o u e c o  u eM eH T au n n  c n oA yqeH H eM  u eM eH T H p y iou ie ro  
ra 3 a  H3 j k h ä k o t o  K a p 6 top H 3 a T op a  npHMeHHeTCH He TO AbKo b 
u ia xT H b ix , h o  h  b  MeTOAHuecKHX n eu ax . Ho, HecM OTpn Ha CTOAb 
u in p o K o e  npHM eHeHHe, a o  c h x  n o p  He o ß p a u ia A o c b  b h h m 3 h h h  Ha 
cooTBeTC TBH e >k h a k h x  K ap 6 io p H 3 a T o p o B  (x e p o o H H a , 6eH 30Aa, nw- 
p o ß e H 3 0 A a ) ooB peM eH H U M  TpeßoBaH H H M  ra 3 0 ß o ft  ueM eH TauH H  h  
ra 3 0 B o ro  unaH H poBaH H H .

OcHiOBHbIM HeAOCTaTKOM 3THX KapßlOpHSaTOpOB HBAHeTCH 3Ha- 
HHTCAbHOe o ß p a 3 0 BaHHe C a * H  H KOKCa, KOTOpOe 33M eAAH eT n p o-
p.ecc HgyrAepo?KHBaHHH, npHBOAHT k HepaBHOMepHoft ueMeHTaunn

n nnTH ncToft 3aK aA K e, pe3 K o  yM eH bu iaeT  T e n A o n p o B o a n o c T b  CTe- 
hok My<})eAeft, hto npnBOAHT k  hx n e p e rp e B y  n n p e*A eB p eM eH H O - 
My BbIXOAy H3 CTpOH. B cAeAC TB H e BblAeAeHHH Ca>KH npn  ncnOAb- 
30BaHHH 3KHÄKHX Kap6lOpH3aTOpOB HeAb3H np'HMeHHTb HX B 6e3- 
M y4)eAbH bix  n en a x , a Tan>Ke ocycu ecTB A H Tb p eryA n p yeM b ift  npo- 

u e c c  n o  coA epn caH nro  y r A e p o u a  b CAoe.

TeopeTHuecnn n 3KcnepnMeHTaAbHo 6bino Aona3aHO, hto Han- 
MeHbuiee KOAnnecTBO cancn BbiueAaeTCH npn pa3A 0*eH nn  napa-
4)h h o b h x  y rA e bo a o p o a o b , a HanÖOAbLuee —  npn 'pa3Aon<eHHH 
apOMaTHHeCKHX.

TaKHM o 6 p a 3 0 M , onTH M aAbH bift x a p 6 iop H 3 a T op  a o a jk b h  n oA - 
HOCTblO HAH B npeAeAbH O Ü CTeneHH COCTOHTb H3 napa(})HH0BblX 
yrneB O A op oA O B .

H a  ocHOBe stoto BbiBOAa H H H TAßTonpoM O M  coBMecTHo «  
M ockobckhm He^THHbiM HHCTHTyTOM 6w a npeAAPWeH HOBbift Kap» 
6iopH3aTop —  chhthh.
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n p H M eH eH H e  c h h t h h 3, cocT 'O H m ero  noHTH uejiHKOM H3 napai(j5H- 
H'OBblX yraeBOÄOP'OÄOB, nOJIHO'CTblO nOÄTBepÄHJIO npaBHJIbHOCTb 
3 T o ro  n epB .oro  B b rn o ja . H aH Ö ojib iiiH H  9(J)tS)eKT n o jiyn cH  b c j iy n a e  
npHMeHeHHH c h h t h h 3 b  M eTOÄHHecKHx n e n a x  —  Ha 7 5 %  yM eH b- 
iuaeTCH  o6 p a 3 0 B aH H e  ca scn , n a  2 5 % /  noBbim aeTCH  np0H3B0,ÄH- 
TejibHOCTb oßopyÄ O B aH H H  h  yßejiH pH BaeTCH  c p o K  c jiy iK ö b i M y- 
(jje jie ft .

C'HiHTHH HIHp'OKO npHMeHHeTCH Ha HBTOMOÖHJIbHblX H TpaKTO p- 
Hbix 3 a » o j ia x .

C jieaoBaTejibHo, npn on p eÄ ejieH H « onTHMajibHoro cocTaßa 
Kap6ropH3aTiopa HeoöxOÄHM'O coöjiiOÄaTb npRHUHn Bbiöopa no- 
cjieaH ero  no e ro  crpoeHHio.

[H eC M «T pH  H a TO, HTO HCn0Jlb30BaHHC CHHTHH3 npH UeMeHTan,HH 
pe3KO C H H * a e T  o 6 p a 3 0 B aH H e  ca>KH, n o jin o c T b io  e r o  H e h c k jh o - 
q a eT .

q ro ß b i eoBepmeHtHO HCKJiionHTb o6pa30BaHHe c a * H ,  neoöxoÄH - 
MO B OOCTaBe Kap6lOpH3aTOpa HMeTb SJICMeHT, KOTOpblH CBH3b!- 
Baji öb i H36biTOHHbift y r jiep o Ä  h  nepeBOÄHJi e ro  b  ra30Byio 
(J)33y OO. TaKHM SJieMeHTOM HBJIHeTCH KHCJIOpOÄ.

O flH aK O , eCJIH KHCJIOpOÄ BBOÄHTCH B neHb B MOJieKyjIHpHOM 
COCTOHHHH '(KHCJIOpOÄ B 0 3 Ä y X a ),  CKOpOCTb B33 HMOÄeHCTBHH y r j ie -  
pO Äa 0 HHM HeÄOCTaTOHHa iÄJIH TOTO, HTOÖbl nOJIHOCTbK) yHHHTO- 
HfHTb o6 p a3 0 B aH H e c a s iH , He H a p y iu a n  c a M o ro  n p o n e c c a  ueM eH- 
TanH H . HaBeCTHO, HTO CKOpOCTb peaKUHH 3H3HHTejIbHO B03pa- 
C TaeT , ec jiH  b 3ah m oägH C T B yion iH e  s .ieM eH T b i HaxOÄHTCH b  aTO- 
MapHOM c o c t o h h h h .  B b ij io  C Ä e j ia » o  npen nonoH ceH H e, h t o  ä jih  
oß ec n en e iiH H  nojiH O Tbi peaKUHH crop aH H H  y m e p o n a  » 0  CO, H eoö- 
XOÄHMO, HTOÖbl n p n  TepMHHeCKOM pa3JI'0>KeHHH KapÖ lOpH3aTOpa 
H a p H n y  c aTOM apHbiM  y rn e p o n o M  B b iae jinn cH  h aTOM apHbifi 
KHCJIOPOÄ.

TaK H M  o ö p a s o M , ßbui c p e n a H  B T op o ft  BaiKHbift TeopeTH necKH Ö  
Bb iB on: öeccascH C Tb ift K a p ö iop H 3 aT O p , noMHM O anH K jiH H ecK oro  
CTpOÖHHH, ÄOJIJKeH JIHÖO COÄep>KaTb KHCJIOpOÄ, JIHÖO n peaC TaB - 
JIHTb COÖOH OÄHOpOÄHyiO CMCCb yrJieBOÄOpOÄOB c KHCJIOpOÄO- 
co n ep sca m H M H  » h ä k o c t h m h .

TDpaKTHHecKHM pe3 y jib T aT O M  HBHJiocb n p ezu iom eu H e  Hcn0Jib3O- 
BaTb  cn n p T b i b K a n ecT B e  öecca>KH CTbix jk h ä k h x  KapÖ iopH 3a- 
TOpOB.

n p H M eH eH H e cnnpTO B K aK  K a p ö iop H 3 a T op oB  nojiHOCTbio h o ä - 
TBepnH ÄO  npaBHJibHOCTb CÄeJiaH H oro  npeÄJioJKeHHH.

H a  HpOCJiaBCKOM MOTOpHOM 3aB0- 
tte y c n e m n o  o n p o ß o n a H a  CM ecb öy- 
T M O B o r o  h  H3(o ö y T H jiO B o ro  cn n p T a  
ÄJIH C03naHHH 33H1HTHOH aTMOC(|>e- 
pbi n p n  OTHcnre k o b k o t o  n y ry H a  b  
sjieK TpH H ecK H X öe3M ytj)ejTbHb!X ne- 
n a x .

Z la jib H en u iH e  p a ö o T b i n o  H3bicKa-
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«ca
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o5s a
H k lr—1<g  hhk) pauHOHajibHoro cocTaBa >khtko- 

r o  KapöropH3aTopa noKa3ajiH, hto  
yrjiepOÄHbift noTeHnnaJi aTMOccjjepbi, 
oöpa3yiom eHCH npn pa3jio3KeHHH

^  0 2  \______ 1____Y ~  7 r~V KapÖiopH3aTopa, conep>Kam ero khc-
OJ 0,1 0 $  *  0,fy MM  Jlopofl, 33BHCHT OT KOJIHHeCTBeHHOrO

PaccmoHHue om noßepxHOcmu cooTHonieHHH Meacay yrjiepo joM  h
KHCJioponoM b  KapöropH3aTope.

P h c. 1. BaHHHHe BejiHHHH ^ ,a P HC-  ̂ nanbi pe3ynbTaTbi no- 
cooTHomeHHH MeHcny m o h h o i-ô  anaHHaa oöpasHOB h3
y raep on oM  h kh cjiopo jiom  CTajleft: 20 ( a ) ,  Y 8  ( 6 ) ,  45 ( s ) ,  ue- 
b KapÖ iopHsaTope Ha co - MeHToaaHHbix HByMH KapÖiopH3aTO- 
nepjKaHHe y rn ep o a a  b no- PaMH c paajiHHHHM cooraouieHHeM  
BepxHocTHOM cnoe o ö p a 3- ^ e5KP y  y r^ ep o a oM  h kh choPoäom  

^ 3  (cn nou iH ue jihhhh —  KapöiopH3aTop

—  = 1 ,5 ,  niTpHXOBbie —  KapöiopH-

C
3 arop  —  = 0 ,8 6 ) .  K aK b h ä h o  H3 pnc. 1, KapÖiopH3aTopbi c

pa3JiHHHbiM cooT H ou ieH H eM  y m e p o Ä a  h KHCJiopoÄa o6 p a 3 y iO T  
aTMociJiepbi 0 pa3JiHHHbiM yrjiepoÄHbiM  noTeHUHajio m .

TaKHM OÖpa30M, npHMCHHH B KaHeCTBe KapÖ'IOpH3aTOpOB HCHÄ- 
KOCTH, COÄep>KamHe KHCJIO'POÄ, M05KHO He TOJIbKO OCyUjeCTBHTb 
iöecca>KHCTbiH npopecc, ho h coaÄaBaTb KapöiopH3aTopbi, KOTopbie 
npn  nnpojiH3e naiOT aTMOctjiepbi c pa3JiHHHUM yrjiepoÄHbiM  no- 
TeHUHa.TOM, t . e. ocymecTBJiHTb peryjiH pyeM H Ö  npouecc ueMeH- 
TaUHH.

B KaHeCTBe Kap6lOpH3aTOpOB B 3aBHC'HM0CTH OT TpeÖOBaHHH K 
vrjiepoÄH O M y noTen iiH a jiy  MOryT npHMCHüTbca cnnpTbi, hx CMecn 
H CMeCH CnHpTOB C BOÄOfl.

H a  ocH O B e pa3paÖOTaHHbix TeopeTHnecKHx npennocbuiOK ÄJia

KOHCTpyHpOBaHHH COCTaBa ÖeCCaJKHCTblX K apÖ K )pH 3aT0p0B  ÖblJIH 
BbinOÄHeHbl paÖOTbl B OÖJlaCT.H 'H3bICKa.HHH HiHÄKHX U,HaHH3aTO- 
poB , t . e. JKHÄKOCTeö, KO Topbie n pn  n H po;iH 3e b n e n a x  m o t ä h  öbi 
Bb iÄejiH Tb aKTHBHbie aTOMbi y r j ie p o Ä a  h  a a oT a .

B c e  npH H iiH nH ajibH bie nojio iK eH H H , y  c t  an  o b  j i  eH Hbie n p n  Hccne-
Ä0B3HHH '5KHÄKHX KapÖK>P'H3aTOpOB, OCTaiOTCSI B CHJle H npH BU- 
Ö op e  HHa.HH3aTOpOB. ^OnOJIHHTeÄbHblM  TpeÖOBaHHeM  HBÄHeTCH 
jiH fflb  HajiHHHe B em ecT B a , B b i^ eJ in iom ero  n pn  TepMHHeCKOM pa3- 
ÄOHCeHHH aTOMapHblÖ a30T.

Bb iÄH  n p oB en eH b i HcnbiTa,HHH ö o jib u io f i rp y n n b i JKHÄKOCTeft, 
npeÄCTaB jiH K jn iH X c o ö o h  CM ecn c n n p ro B  c  coeÄHHeHHHM H, c o Ä e p -  
jKam HM H a30T  (nnpH ÄH H , aHHJiHH), h  B em ecT B , c o Ä e p jK a m H x  
a a oT , y r j ie p o Ä  h  R H c jio p o Ä  (TpnsTaH O jiaM H H , H H Tpo6eH 30 ji, 4 iop - 

M3MHÄ H Ä p . ) .
B p e 3 y jib T a T e  SKcnepHM eHTaJibHO-HCCJieflOBaTejibCKofl p a ö oT b i 

yCTaHOBJieHO, HTO HaHJlyHUIHM U HaHH3aT0p0M  HBJIHeTCH Tp.H3Ta- 
HOJiaMHH, KOTopbiH HM eeT CTpoeH H e napaiJiHHOBbix yr jieB O Ä O p o- 
ä o b ,  c o a e p jK H T  y r jie p O Ä  h a a o T  ä ä h  oöp aaoB aH H H  unaH H poBaH - 
H o ro  CJIOH, a T a K * e  KHCÄOPOÄ ÄJIH CBH3bIBaHHH H3ÖbIT0HH0ro 
y rJ ie p o a a  h npeÄO TBpam eH H H  oöpa30 B aH H H  c a * H .  TpnsTaH O Ji- 
3m hh He ropH T  h He B3pb iBaeTcn , He h ä o b h t  h He B b ia e jis e T  npn 
XpaHeHHH BpeÄHblX napOB. CTOHMOCTb TpH3T3H0JiaMHHa epaBHH- 
TejibHO HeBejiHKa (1 t  —  240 p y ö . ) .  Hn>Ke npH BeÄeH a e r o  
C T pyK T ypH aa  (J iopM yjia .
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TexHOJiorHH npHMeHeHHH TpnaTaHOJiaM HHa b Ka.necTBe pHaHH- 
3 a T o p a  HM eeT H eBO Topbie ocoöeH H O CTH .

TpHSTaHOJiaMHH —  ryC T an  H TepMHHeCKH HeCTOHKaH HCHÄKOCTb, 
K O Topan  np.H T e M n e p a T y p e  200— 300° .He H c n a p a e T c a , a pa3Jia- 
raeTCH , o ö p a 3 y H  CM O Jiooöpa3H bie n oroH b i. Bo H3Öe>KaiiHe s t o t o  
He .peKOMeHÄyeTCH noiÄaßaTb e r o  b n eqb  Hepe3 K an e jib H H n y , a 
npHMeHHTb T p yÖ K y , ox jia H C Ä ä eM y io  b o ä oS - 

n o Ä a n a  TpH 3 T3hoäa mhha npOH3BOÄHTCH c n oM om biio  H acoca  
(p n c . 2 ) .

P h c . 2. C xeM a nenn h ycTaHOBKH ä Jih  nonaHH TpHSTaHOÄaMHHa
b  nenb:

/ _  Kopnyc neiH ; 2 —  M y$ejib  nenn; 3 —  HarpeBaTejm; 4 —  KpbimKa 
neHH; 5 — BeHTHJiHTOp; 6 —  Tpyöa. no^aiomasi TpHBTaHOJiaMHH b neqb; 
7 —  uuiaHrH flJiH oxJiajKAeHHH TpyÖKH b o ä o 8 ;  S —  ABHraTejib BeHTHjiaTo- 
pa; 9 —  noABOA npOTOHHOft BOAbi; 10 —  öaqoK aah  TpHBTaHOAaMHHa; 
11 — TOnJiHBHbifi Hacoc; 12 — ABHraTeAb k  Hacocy; 13 — MepHoe CTeKAO'. 

14 — BeHTHAb.
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n p o u e c c  UHaHHpoBaHHH b  m axTiib ix  nenax ocyiuecTBAnercu  
cJieuyiomHM oßpa30M : b  nenb, H a rp e iy io  a o  HeoßxoAHMoft TeM- 
n epaTypu , 3 a rp y *a io T c a  Ha cooTBeTCTByjoiunx npucnocoöneHHHX 
ÄeTajiH , 3aKpuBaeTCH Kpuim ca h  n oc jie  HeßoAbiuoft BUAepmKH 
(5— 10 m h .h . )  BKjnoHaeTca Hacoc, nouaroiuufi TpHSTaHOjiaMHH c 

onpeuejieHHbiM  pacxoAOM . n o c j i^  BbiaepÄKH, BeAHHHHa KOTopofl 
33BHCHT OT TpeßyeMOH TAyßUHU CAOH H nOÄÖHpaeTCH OnblTHbIM 
nyTeM, Hacoc OTKAronaeTcn, OTKpbiBaeTCH KpuuiKa neun h  ueTa- 
JIH H3BJleK3'IOTCH H3 Hee ÄAH 33K3AKH HJIH CnOKOHHOTO O XJia*- 
A6HHH.

Bwjih n p o .B eA 6 H b i H c n u T a H H H  T p H 3 T 3 H 0 J ia M H H a  n p n  T e M n e p a -  

T y p a x  850, 950 h  1050° b  A a ß o p a r o p H U X  h  n p o M b in iA e H H U x  y c j i o -  

b h h x . P e 3 y j i b T a T H  H c n u T a H H H  n o  r a y Ö H H e  c a o h  h  K O H U eH T p au n H  

yrjiepO A a  h  a a o T a  b  cu oe  n p H B e u e H u  b  T a ß A H u e .

TeM n ep a - 
Typa  b  °C

I\ny6 HHa caoa  
B M M

npO flO JO KH -
TeJIbHOCTb
n pou ecca  

b  qac.

KOHueHTpaUHH 
y ra e p o a a  

B cn oe B %

KOHUeHTpaUHB 
aaoTa b  c jio e  

B %

850 0 ,1 8 — 0 ,3 2 - 2 , 5 0 , 8 - 0 , 9 0 , 5 - 0 , 7
950 1 , 5 - 2 , 0 9 -1 1 0 ,8 — 1 ,0 A o  0 ,2

1050 1 , 5 - 2 , 0 4 0 , 7 - 0 , 9 A o  0 ,1 4

'H3 TaßjiH iibi b h ä h o , hto  TpHs t ahojia mhh  hbah ctch  oneHb 
3KTHBHbIM UHaHH3aTOpOM H Kap6lOpH3aTOpOM H MOHieT npHMe- 
HHTbCH KaK ÄAH ra3O B0T0 UHaHHpOB3HHH, TaK H ÄAH Ta30BOH 
ueMeHTauHH.

JfIpHM6HeHHe Tp.H3TaH0JiaMHHa B KaneCTBe UHaHH33TOpa H 
Kap5iopH3aTo.pa He Bbi3biBaeT BbiAeaeHHö ca>KH, hto  no3BOAneT 
npHMeHHTb e r o  b 6e3My4>ejibHux nenax c  o t k p u t u m m  aneKTpo- 
HarpeBaTejiHMH.

n o c u e  o ö p a ö o T K H  A eTaaefi b nenn ß e3  npeABapHTejibHoro co - 
npH KO CH O BeH H H  C B 0 3 f ly X 0 M  OHH HOJiyHaiOTCH  CBeTJIbIMH H H e 

T p eöy ioT  onepaiiH H  ohh ctkh .
ZIa h  nojiyneHHH ynpoHHeHHoro cao h  onpeAeJieHHoft rayÖHHbi 

bahcho  ycTaiHOBHTb MOMeHT n a ia n a  e ro  oßpa30BaHHH c  TeM, hto -
ß u  npaBHAbHO O n peA eA H Tb  npOAOAJKHTeAbHOCTb BbIAep>KKH A eT a - 
A efi b  aTMOc<J)epe. 3 to  o c o ß e H H o  ßamHO a a h  noAyneH H H  u e rA y ß o -  
k h x  CAoeB  (0,15— 0,3 m m ),  o ß p a a o B a H H e  KO Topux c  MOMeHTa 
BoccTanoB A eH H H  u eM eH T u p y io iu e H  h a h  u n a H H p y iom eH  aTMOC<j>epu 
n p o T e K a e T  3a  K o p o T K o e  BpeMH.

HanaAOM  oßpaaoBaHHH ca oh  npHHHTo cnnTaTb MOMeHT a o c th -  
HceHHH 33ABHHOH TeM nepaTypu . O a H a x o  ycraHOBneHo, h to  npn 
HCn0Ab30B3HHH KHCAOpOÄOCOAepJKaiUHX Kap6lOpH3aTOpOB BOC- 
CTaHOBAeHHe aTM oajiepbi n ocae  3arpy3KH nponcxoAHT MeAAeH- 
« e e ,  neM nporpeB  A eraA eft a o  paßoneft TeM nepaTypu , Tan Kau 
KOAHHeCTBO yTAepOAa, BHOCHMOTO Kap6ropH3aTOpOM, HeAOCTaTOH- 
HO ÄAH ßuCTpOTO B33HM0AeHCTBHH C KHCAOpOAOM B03AyXa.

K p o M e  T o r o ,  AH ({> (})y3H H  a a o T a  b C T a A b  H a n n H a eT C H  p a H b u ie ,  

n eM  BO C C Ta.H aB AH B aeTC H  a T M o e t j je p a  h  H a n n H a eT C H  A H (jK j)y3H H  

y r A e p o A a ,  n o e r o M y  n p n  HCAO CTaTO H H O H  B U A e p m K e  A e T a A e f l  b n e 

n n  M OJKeT ßuTb n o A y n e n  H e K a n e c T o e H H U H  C A o it , c o A e p m a iu n H  

a a o T ,  h o  H e  c o A e p m a iU H H  y r A e p o A a .

TaK H M  o ß p a 3 0 M , ycTaH O BAeH H e n a n a u a  oßpaaoB aH H H  caoh  
craHOBHTCH co ß e p m eH H o  H eoöxoA H M U M  ä ah  noAyneH H H  caoh  
onipeAeAeHHOH TAyÖHHU c  H opM aA bH oß  KO H ueH TpauH efl y rA e -  

p o A a .
KoH TpoAb 3a nponeccoM  m ojkho BecTH n o  co cT a ß y  oTxoA H iuero 

ra3a (pn c. 3 ) .
HcCAeAOBaHHe 3aBHCHMOCTH UeMeHTHpyiomeH CttOCOÖHOCTH

aTMoocJiepu o t  cocTaßa o t x o a h iu h x  ra30B noKa3aAO, hto  cnocoß- 
HocTb UHaHHpyiomeö aTMOctjiepu HacumaTb CTaAb yrAepoAOM 3a- 
BHCHT OT COAepHCaUHH C O 2 B OTXOÄHmeM Ta3e. n p H  9T0M K85K- 
Aoß TeMnepaType cooTBeTCTByeT CBoe onpeueAeHHoe couepma- 
Hne C O 2 b ra3e, npn Ko t o p o m  HauHHaeTCH An4>4>y3HH yrAepoua 
b CTaAb. Tau, ä a h  TeMnepaTypu 900° couepmaHHe C O 2 cocTaß-

A H e T  1 % , ä a h  T e M n e p a T y p u  850° —  o k o a o  4% , a a h  T eM n ep a -

T v o b i 800° —  9 % .
O n p e A e A e H n e  G O 2 b  O T X O Ä H m eM  r a 3 e  A a e T  BO 3M O *H 0CTb y c r a -  

HOBHTb H a n a u o  n p o u e c c a  n a c u m c H H H  nO B epX H O C TH  y r A e p o A O M  h 

p e r y A H p o ß a T b  n p o u e c c  n o  rA y Ö H H e  u n a H n p o B a H H O r o  c a o h .

n p ogon xu m e jrb H ocm b  n p o u ecca

P h c .  3. H3MeHöHHe cocraBa ra3a b npouecce unaHHpoBaHHH.

OAHaKo ycTaHOBHTb 3aBHCHMocTb M c * A y  cocTaBOM ra3a H 
cnocoßH ocTbio aTMoctjiepu H acum aTb CTaAb asoroM  em e He yaa - 
AOCb.

H a OCHOB3HHH pe3yAbTaTOB paßOTU no H3UCKaHHK) paUHOiHaAb- 
Horo cocTaBa jk h ä k h x  UHaHH3aropoB h  KapßiopH3aTopoB pe- 
KOMeHAyeTCH HCn0Ab3OBaTb TpHSTaHOAaMHH AAH UIHpOKOTO BHeA- 
peHHH b TepMHHecKHX uexax aBT03aBOAOB iB KanecTBe np hhuh- 
nnaAbHo h o b o t o  uHaHH3aropa h Kap6iopH3aTopa.

B HacTonmee BpeMH TpusTah o aa mhh npHMeHneTcn KaK uh3.hh- 
3aTop ä a h  npouecooB ra30Boro unaHHpoBaHHH npn TeMnepaType 
850— 900° Ha M o c k o b c k o m  3aB0Ae m h ä o a h tp amHux ab to m 06 hAeh , 
Ha M o c k o b c k o m  KapßiopaTopHOM 3aBOAe, na MepHHTOBCKOM 3a- 
BOAe aBTOMOÖHAbHux mecTepeH h Apyrnx 3aB0Aax.

BHeApeHue npouecca ra30Boro UHaHHpoBaHHH c nph m oh ch h c m  

TpH3Ta.HOA3MHHa BMeCTO »HAKOCTHOTO UHaHHpOBaHHH AaeT 3K0- 
HOMHK) B 22 pyß. Ha 1 T H3AeAHH.

TpHTaHOAaMHH BHeApHeTCH h Ha 3aBOAax noAmnnHHKOBOH npo- 
MUUIAeHlHOCTH KaK UHaHH3aTOp ä a h  .HH3KOTeMnepaTyp.HOrO UHa
HHpoBaHHH i(550— 600°).

J IH T E P A T y P A

1 . M H M H Ö a Ö H H  A. E., OcHOBHbie H aqaJ ia  o p raH im ec K o fl xhmhh, 
M. I H I I ,  rOCTeXH3A3T, 1954.

2. H  a  m  e  t  k  h  h  C .  C . ,  X h m h h  h c (J)t h , H 3 ä - b o  A H  C C C P ,  1955.
3. r o f l b Ä HHr ,  «MeTa^yprHH» 339, HHBapb, 1957.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



ÄBTOMOÖHjibHan npoMbiüJjieHHOctb .Ns 5, 1961 i

B b i T a j i K H B a i o m H e  y c T p o f i c T B a  H a  K p H ß o u i H n H b i x  r o p H H e u i T a i v i n o B O H H b i x  

npeccax

/ E .  H. E P M O J1A E B , B. K. H EC H O K O B, K). n . BOJ1MK
1 ------------------------------------------------------------------------------------------------------------------------------------- —

H H H T A B T o n p o M

| ^ y i l I , E C T B y iO I l l , M E  b HacTOHiu.ee BpeMH CHCTeMbi BbiTaaxn- 
BaiOIUHX yCTpOHCTB Ha Xp HBOLUHBHblX rOpHHeiHTaMnOBOH- 

hmx npeccax , ycTanoBaeHHbix Ha OTenecTBeHHbix 3 a a oaa x  aBTO- 
MOÖHJIbH'OH npOMblin^eHHOCTH, He OTBenaKDT BCeM TpeÖ0B3iHHHM 
TexHoaornH inTaMnoBXH pa3Hoo6pa3Hbix no xoHCTpyxunn noKO- 
bok aBTOMofinneft.

y  ßoJibuiHHCTBa n p e c c o B  K a x  B B e p x y ,  T a x  h  BHH3y npeay- 
C M O T p eH o  T o a b x o  o ä h o  u e H T p a a b H o e  B b iT a a x H B a iiH e .

H e x o T o p u e  n p e c c b i  H3ro T O B a a io T C H  c o  c n e u n a a b H o f i  c h c t c m o h  

B b iT a a x H B a H H H , p a ö o T a x jm e n  o a H O B p e M e H n o  na a a e  n a n  a a x e  

r p n  t o h x h  n  H M e x im e f l  (S o a b in y x )  B e a n -  

H H H y T o a x a H H H , a a i o n j e r o  B 0 3 M o>KH 0 CTb 

n p o n 3B o a n T b  B b ia a s a H B a H H e  b r a y ß o -  

x o m  x o H T e f lH e p e .

B e p x n n e  B b i T a a x H B a x > m « e  
y c T p o f t c T B  a. H a  p n c. 1 n p iiB ea e - 
Ha THnuxHaH xoH C Tpyxu nH  B ep xH ero  
B b iT a ax H B a io m ero  yc T p o n cT B a , rn n p o x o  \
npHMeHHeM 3H B XpHBOUIHnHblX XOBOHHO- 
uiTaMnoBOMHbix n p e c c a x  oTenecTB eH H o- 
r o  n p oH 3 B oacT B a , a T a x x e  b n p e c c a x  
1500 n 2500 t ,  n o c ra B a n e M b ix  n3 H e x o -  
c a o B a n x o n  cou n aaH C T H n ecxon  p ec n y S - 
a n x n . 3 T a  xoH C TpyxuH H , a Tax>xe  ee  
pa3H0BHÄH0CTH OnHCaHbl B OTeneCTBeH- 
n on  a H T e p a T y p e .

H ea o cT a T o x  ee  3axaionaeTcn b caeay - 
lom eM . T o axa T eab , npeÄCTaBanximHH 

To/ixame/ib co6oft r a a a x n ft  c r e p x e H b ,  « e  y x p e n a e H  
b npecce n BbinaaaeT H3 n o a 3yH a. y c ia -

Ph c. 1. B ep xH H fl Bbi- «O Bxa e r o  n pn  H a a a a x e  uiTaMna He-
T a a x n ß a T e a b  n p e c c a  c y a o ß H a  h o n a c H a ,  a T a x x e  CBH3 a H a  c
TOJIKaTGJICM OT UIITHJIb' PHCKOM  nOJIOMKH IHTHMIIfl HJIH IIpGCCS H 

KHt MOHCeT üpH B eC TH  K HGCHaCTHOMy c ;iy -
n a io .

• K p o M e  T o r o ,  e c a n  u iT a M n  a o n y c x a e T  xoa T o a x a T e a a  M eH b iu e  

MaxcHMaabHoro, t o  Tpyuno o n p e m e a H T b  n o c a e  peryaHpoBxn x a n -  

h o m , x a x o e  n o a o x e H H e  3 a H n a  T o a x a T e a b .  O ü ih ö x h  H aa a a H H X O B  

M o r y T  n p n B e c T H  x  a B a p u n ,  T a x  x a x  cH C T eM a  y c T p o n c T B a  x e c T -  

x a n .

H a n C o a e e  n p n e M a e M a a  x o H C T p y x u H H  B e p x H e r o  B b iT a a x n B a io -  

m e r o  ycTponcTBa n a oß p axeH a  Ha pnc. 2 .

K  noa3y;Hy npecca c noMombK) 
ßoaTOB npaxpenaaeTCH xopoM bic- 
ao, B03BpamaH3meecH b  nepBOHa- 
naabHoe noao>xeHHe c noM om bio 
npyjxHH, ycTanoBaeiiHbtx Ha 6oa- 
r a x .

B BepxHeft naHTe npecca npo- 
CBepaeHbi a s a  OTBepCTHH, b x o to -  
phie BCTaßaHHDTCH ToaxaTea ii. üo 
xoHuaM xopoM bicaa  nepe3 3 a n a e -  

hhxh npoxoÄHT flBa yn op H b ix  
SoaTa, c  noMombK) x o r o p b ix  ocy- 
mecTBaaeTCH peryan p oB xa  chc-
T eM b l B b lT aaX H B aH H H .

H a  p n c . 2  n ox a 3 a H  n oa3yH  b 
cbocm  B ep xn eM  n o a o x e u H H . Bb i- 
ra a xH B a H n e  o c y m e c T B a a e T c a  c a e -  
uyio iuH M  o 6 p a 3 0 M : n pn  x o a e  n oa - 
3yH a B B epx  H M eiom H eca  Ha 3a- 
n a e n H x a x  x o p o M b ic a a  ß oaT b i yn n - 
paxiTCH b orpaH H H H TeaH , y c r a -  
HOBaeHHbie « a  cTaHHHe n p ecca . 

B B n a y  T o r o  hto  a a a b H e ü u ie e  A B H xeH H e  x o p o M b ic a a  orpaBH H H - 
BaeTCH y n o p o M  h öoaT aM H , a n o a 3 y n  n p o a o a x a e T  a sH ra T b cn  
B B epx , T o a x a T e a n  y n u p a io T c a  b x o p o M b ic a o  h n e p e a a x jT  f lB H x e -  
Hne Ha B b iT aaxH B ax )m yK ) cn cT eM y  u iTaM na.

CoßcTBeHHbiii Bec noxoBXH oöaern aeT  e e  BbiTaaxHBaHHe H3 
BepxHeft noaoBHHbi uiTaMna h  3aTpya«H eT  BUTaaxHBaHHe « 3  

H H *H efl noaoBHHbi. O nepaunn BbiaaßaHBaHHH nam e Bcero ocy-

mecTBaHKjTCH b n n * H e i i  noaiOBnue m ra M n a . 3 t h  o ö c T O H T e a b d B a  
co3aax3T  noBbiu ieH H bie rp eöoß aH H H  x  xoH C TpyxuH H  HHHcnero 
Bb iTaaxH B aTeaH  —  H eoßxoaH M O CTb ß o a b in e ro  x o a a  B b iTaaxn B a- 
h h h  h  H eoöxoaH M O C Tb oöecnen eH H H  n ay3 b i n pn  BepxH eM  n o a o jx e -  
h h h  B b iT aaxH B aT eaa  a a a  y a o ö c T B a  3 a x B a ia  noxoB O X.

>H h x  h  h e  B b i T a a x H B a x ) i n , H e  y c T p o f l c T B a .  3 t h  
y c T p o ficT B a  HM eioT 3H aHHTeabH0e pa3.HOo6pa3He xoH C T p yxu n ft. 
P a3aeaH ioTC H  o h h  na M exa.HHHecxne, nueBM aTH H ecxH e, rn a p a B a H - 
H ecxn e, cn eu n aab H b ie  h xoM ÖHHHpoBaHHbie.

  9 10

P hc. 3. H h x h h ü  ToaxaTeab npecca.

Ha pHc. 3 noxa3aH,a KOHCTpyxuHH H HXHero BbiTaaxHBaximero 
ycTpoficTBa MexaHHHecxoro THna. H a  raaBHOM B aay npecca 
yxpenaeH  sxcueHTpHX 1, na xoTopoM  npeaycMOTpeH x y a a x , npn- 
BoaHiUHH b aBH>xeHHe poan x  2, yxpenaeHiHbiö Ha aByxnaeneM  
pbinare 3. 3 t o t  pbinar b to p u m  k oh u om  inapHHpHO coeaHHeH c 
THroft 4. Ä B U xen H e nepeaaercH  nepe3 x y a a x , aByxnaeHnft pbinar, 
T a ry  4, p e rya a T op  5 «  M aayx) T a ry  6 Ha p u n a r  7.

iPbiqar 7 nepeaaeT aBH/xenne pbinary 8, xoxopuft noaHHMaeT 
nepe3 noBopanHBaxmiHHCH Ha o c h  pw nar 9  roaxaieab npecca 10.

C  noMombK) peryan T opa  5 m o m o , yaanHHH nan yxopannBaH 
THry, peryaHpOBaTb BeannnHy x o a a  ToaxaTeaa .

yaaaeH H e noxoBKH H3 u iTauna saxaHnnBaeTCH T o ra a , x o ra a  
SKcneHTpHK npoäaeT CBoeft BUCTynaxjmeß nacTbxi nepe3 poanx.

SxcujBHTpHX, yxpenaenHbiH Ha B aay, m o jx c t  peryanpoBaTbcn , 
■b pe3yabTaTe n ero  m om ch t BbiTaaxHBaHHH noxoBXH b 3aBHCHMO- 
c t h  o t  noaoxeH H H  noa3yHa npecca 3aaaeTCH 3apaHee b cbh 3h  c 
B03iHHXaK)mHMH TeXHOaOrHneCXHMH TpeÖOB3iHHHMH.

CncTeMbi hh/Khhx BbiTaaxHBaromHX ycTpoftcTB, noxaaaHHbie Ha 
pnc. 4, a h 6, npHHUHnHaabHo oTaHnaioTCH o t  aannoH CHCTeMbi 
xoH C Tpyxu H eft .h h x h h x  pbinaroB, npHBoaniunx b asHxeHHe T o a 

xaTeab npecca.
B xoHCTpyxuHH, H3o6paxeHHoft « a  pnc. 4, a, peryaaTop oM  Be- 

aHHHHbi Bbixoaa Toaxa T eaa  Haa cToaoM  npecca  HBaaeTcn axc- 
ueHTpHK, pacnoaoxeH H biH  b npaB.oii nacTH öoa b in ero  pu n ara . Ha 
BbicTyne aeBoft nacTH s ro r o  pbinara npeaycMOTpeHo OTBepcTHe, x 
xoTopoM y m oX ih o  npHxpenaHTb n«eBMaTHnecxHÖ h j ih  riiapasaH - 
necxHü unaHHap, aaximHH B03M oxHocTb yBeannHBaTb x o a  Toa- 
xaTeaa .

lÜHeBMO- naw rHapouHaHHap mohthpyeTCH b npnaMKe <j>yraaa- 
MBHTa npecca.

Hanöoaee npocTaa xoHcrpyxuHH CHCTeMbi HHXHero BUTaaxH- 
BaTeaa noxa3aHa na pnc. 4, 6. Ona npeacTaBaner coöofl ocb, Ha 
xoTopofl c noMombio uinoHox yxpenaeHbi Maabift punar, coean- 
hhioiuhhch c Maaofi THrofl, h xyaax.

Phc. 2. BepxHHfi T o a x a T e a b  
npecca, paßoTaiomiiH c  noM o- 

m b io  x op o M b ic a a .
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ÄBH>KeH.He i ie p e A a e T c n  o t  t o t  n epe3  MaAufi p u n a r  K ya aa y , 
noüHHMaiomeMy rAaaHufl punar, h e noc peu cTB  bh ho A e fic T B y io  

iu h ü  H a  T o ^ K a T eü b  n p e c c a .
ÄaHHaa KOHCTpyKUHH npocTa b paöoTe «  b o6cAyjKhBannn, 

yÄOÖHa ä j ih  p eryÄ H poB aH H H .

P hc . 4. H hjkhhA TOAKaTeAb npecca c yÄJiH«eHHbiM punanOM a a h  
nHeBMouHÄHHÄpa h cxeM a CHCTeMbi h hxcHero TOAKaTeAH npecca.

PaCCMOTpeHHbie BblUie KOHCTpyKUHH HHJKHHX BUTaAKHBaiOIUHX 
ycTpoftcTB HMean o ä h h  pacnoAOHceHHufl ß ueHTpe n p e c c a  toa - 
K aTeÄ b . 

■Ha pnc. 5 noica3aHa cxeMa MexaHunecKoro BUTaAKHBaiomero 
ycrpoficTBa, HMewmero Tpn TOJiKaTejiH.

yxpenaeHHOH k craHHHe, a A p y ra »  ycraHOBJieiia Ha ocb skc- 
ueHTpHKa 4. 3ße3A0HKH 9 u 10 coeuHHeHbi w eacAy coSoh  uenbio.

rip.H HeOÖXOÄHMOCTH peryÄHpOBKH nOAOJKeHHH T0ÄK3TejIH H3A 
n a o cK o cT b io  CTOAa n p e c c a , aepxH ioio  3Be3ÄOHKy 9 BpamaiOT b T y  
hjih n n y io  CTopony, ABHHceHHe nocpeÄCTBOM penn nepeuaeTCH Ha 
3ße3ÄOHKy 10, KO Topan  B p a m a eT  sk cu ch tph k  4. Ä B n a ceH H e  o t  
BKCueHTpHKa n epeA aeTC H  Ha p b in ar 3, a o t  H ero  n ep e3  conaa- 
i hk 5 —  Ha 6oJibinoft p u n a r  6 h TO Ä K aTeab  8.

Phc. 6. CncTeM a nHeBMaTHnecKoro HHJKHero TOAKaTeAH npecca 
Ha -OAHy TOHKy.

H e K O T o p u e  n p eccb i ycHAHeM  2500 r ,  B b inycK aeM b ie  B o p o u e jK -  
CKHM 33BOÄOM THIKejIb lX  npeCCOB, HM6I0T KOHCTpyKUHIO BblTBA* 
KHBaiomero ycrpoöcTBa, H3o6pa*eHHyro na pnc. 7. H x ocoßeH- 
HOCTbK), nOMHMO KOiHCTpyKTHBHlOIX) BbinOAHeHiHH, HBÄHeTCH H3AH- 
nne Tpex TOJiKaTejieii.

MoiUHuft nneBMOHHÄHHÄp / ycTaHOBneH b npHHMKe (pyHAaMen- 
T a  npecca. CwaTuft B03Äyx, noAH H M an n op u ieH b  2. A B H raeT

Phc. 5. MexawHnecKaH cncTeM-a HHJKHero TOAKaTenn Ha Tpn  tohkh . 

riAHTa npecca npn TaKOM ycTpoftcTBe nepeMemaeTCH BBepx h
BHH3 n o a  B03ACHCT.BHeM KAHHU, Ha KOTOpOM OHa yCT3HOBAeHa. 
K a h h  HM eeT Tpn  yA A H a eH H U x  OTBepcTHH, n03B0AHK)UtHx eM y ne- 
peM em aTbC H , h e c m o tph na H annnue TO AK aTeAefl.

TojiKaTeAH  npecca b AaHHoft KOHCTpyKUHH pacnoAOJKeHu Ha 
paBHOM paccroHHHH o t  ueHTpa croA a  h npoxoAHT nepe3 »a n p a B - 
AHKHUHe BTyAKH, CKOAb3HIUHe B yAAHH6HHbIX OTBepCTHHX CTOAa. 
3TH TOAK3TeAH iHHJKHefl naCTbK) AOnOAHHTeAbHO ijlHKCHpyiOTCH BO 
BTyAKax, ycTaHOBAeHHbix b CTaHHHe npecca, ,h onnpaioTCH Ha 
p u n a r .

nocAeAH H Ö  oahhm  kohuom BpamaeTCH Ha och , yxpenAeaH ofl b 
CTa«H'He n pecca , k A p y roM y  KOHuy npHKpenAeHa T a ra ,  npn abh- 
jkbhkh KOTopoft BBepx p u n a r nepeM eiu aer TOAKaTeAH.

Taxan KOHCTpyKUHH AaeT pa3AHHHue BeAHHHHu x o a o b  TOJiKa- 
TeAefl: y  npaBoro TOAKaTeAH MeHbiuaa, y  A eB oro  —  öÖAbinaH.

Bo M H orn x  C A ynaH x pa3AH H H an BenHUHHa XOAa TO A K aTeA efl 
n o  pynbH M  yA O B A eT B op a eT  tp e ö o B a n h h m  H3roTOBAeHHH nOKOBKH. 
JXjl H nOAyneHHH OAHHBKOBOfl BeAHHH.Hbl BbICTyna TO A K aTeA efl B 
BepXHeM  nOAOHCeHHH H aA  nAOCKOCTblO CTOAa npHMeHHIOT TO AK a
TeAH  pa3HOÜ AAHHbl.

IT'HeBMaTHnecKHe BUTaAKHBaioiuHe ycTpoflcTBa hstotobah iio tch  
TOAbKO ÄAH HHJKHHX TOAKaTeAefl. Ta K oe  ycTpoflcTBO, npeAHa3Ha- 
neHHoe a ah  npecca y.HHBepcaAbHoro Ha3HaneHHH, H3o6pa>KeHo Ha 
pnc. 6.

iI Io a  AeflcTBHeM OKaroro B03Ayxa u ito k  1 nepe3 poahk  2 Aeft- 
cTByeT Ha punar 3, yKpenAeHHbift Ha SKeueHTpHKe 4. Ha hhjk- 
Hefl nacTH punara 3 ycraHOBAeH KanaioiuHflcH coAAaTHK 5, nepe- 
Aaiomuft ABHJKeHHe ÖoAbuiOMy pbinary 6 ,  ynpenaeHHOMy oahhm 
kohuom  b CTaHHHe npecca. iHa punare 6  ycraHOBAeHa CMeHiiaa 
npoKAaAKa 7, H3roTOBAeHHaH H3 TBepAofl c ta a h . Hepe3 9Ty npo- 
KAaAKy pbinar 6  nepeAaeT ABHJKeHHe Ha TOAKaTeAb 8.

Ha CTaHHHe npecca ycTaHOBAeHbi BbiaeAeRHbie « a  ö ox oB y io  
noßepxHocTb Äße 3Be3AonKH 9  h 10. O a h a  H3 hhx c h a h t  Ha och,

Phc. 7. CncTeMa nHeBMaTHHecKoro HHJKHero TOJUcaTeAH npecca 
Ha TpH TOHKH.

u itok  3  BBepx h AeflCTByeT Ha on o p y  4, yKpenAeHHyio b p u n a re  5. 
P u n a r  5 yxpenA eii oahhm  kohuom n a  Bpam aiom eftcH och .

3 t o t  p u n a r nepe3 BCTaBKy 6  nepeAaeT ABH *eH H e Ha TOAKaTe
AH fipecca 7. 

ZlaHHaa KOHCTpyKUHH oöecnennBaeT ßoAbiuofl x o a  sc ex  Tpex 
TO AK aTeAefl.

CHHXp0HH3aUHH HHeBMaTHHeCKHX BUTBAKHBaiOIUHX yCTpoflCTB C 
xoaom  noA3yHa npecca  ocyiuecTBAaeTCH c  noMOiubio aneKTpo- 
nepeKAiona.iomerocH KAanaHa, noA a iom ero  B03Ayx noA nopuieHb 
HAH CBepxy nopuiHH.
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C H H xpQ H H 3aiinH  x o u a  n o A 3 y a a  c  x o a o m  TO AK aTeAeft p e ryA H - 
p y e T c a  n epeM em eH H eM  nAanKH , npH K penAeH H oft k  n o A 3 y u y  n  c o -  
n p n K a c a io m e ftcH  o KOHTaKTOM nepeiuM oaaT& nH .

iH eaocT aT K O M  KO HcrpyKUHH hbahctch cahuikom M a A oe  pa?CTOH- 
ane Me>K/iy peHTpaM.H TionKareAeft, p a ß H oe  150 mm.

iK  Hncny cnemianbHbix cncTeM BbiTanKHBaTeneft mojkho oraecTH 
CHCTeMM, npaMeHaeMHe Ha npeccax', npeA‘Ha3HaaeHHHx aah bm- 
AaBAHBaHHH noxoBOK (THna KJianaaa). K  ;hhm othochtch ABe
KOHCTpyiatHH —  nHeBMaraaecKaH (pnc. 8 ) h MexaHHaecKan. 9th
MeXaHH3MM n03B0AHK)T njiaBHO BblTajlKHBaTb nOKOBKH, npHTOM 
BenHHHHa xoua perynapyeicn .

K craHHae npecca c noMombio aeTHpex tht 1 noAßemeHa 
onopHaa nnnra 2, k KOTopofi npnKpennaeTca nBeBMOUHAHHAp

B M Ta jiK H B aTejia  3. IIItok 
4 n p o x o Ä H T  a e p e 3  no- 
ÄBHJKayro TpaBepcy 5, no-
JIOJKeHHe K O T op o fi Ha UITO- 
Ke jjm K C H pyercH  c  no-
MOIUblO ÖOJITa. BepXHHH 
n acTb  m TOKa 4 n p oxoÄ H T  
a ep e3  H a n p aB A H iom y io  
B T y jiK y , C H Ä a m y io  b a e -  
n oÄ B H Ä H o ft T p a B e p c e  6, 
n pH R pen aeH H on  k  CTaanH e 
n p e c c a .

/ In a  n p o a H o ro  K p en n e- 
hhh n oÄ B H Ä H o fl T p aB ep - 
cm 6 Ha uiTOKe 4 b T p a 
B e p ce  n peÄ ycM O TpeH  pa3- 
p e3 , KOTOpMH CTHTHBaeTCa 
ÄByM H CTHJKHbIMH ÖOATa- 
MH 7.

B nOÄBHJKH’OH TpaBep- 
ee 5 c noMombio Aßyx na-
xnaAOK, 3aTarHBaiomHXca 
(Soathmh, yKpenjieHbi Aße 
r p y ö b i  8 , ABHraiom.Heca 
COBM6CTHO C nOÄBH/KHOÜ 
TpaßepcoH no nanpaBAHio- 
IH.HM 6pOH30BbIM BTyAKaM.

B Bepxaeö nacra Tpyßbi 
8  3aKpenA6Ha aeKa, b x o -  
Ä H U iaa  b  npoAO AbH bifi na3 
HanpaBJiaiomeH TpyöKH 9. 
Ha aeKy onnpaerca pyabe-
BOft TOAKaTCAb.

9 t h  CHCTeMa paöoraeT 
cAeAyiomHM oßpa30M. B  
HHJKHIOIO nOAOCTb nHeBMa- 
THnecKoro UHAHHApa 3 no- 
CTynaeT cmaTbift B03Ayx, 
KOTopbiH noAHHMaer u it o k  
BMecTe c 3aKpenAeHHOfl 
Ha HeM TpaBepcon 5 h 
Tpyß aM H  8.

H e x a  y a n p a e T c a  ß  p y a b e ß o ft  TO AKaTeAb h , noAH H M aa e r o ,  b m - 
TaA K H B aeT  nOKOBKH.

vUßHKeHHe Tpaaepcbi 5 BBepx orp.aiHHHHBaeTCH BepxHeft ae- 
noABHHCHoft T p a ß e p c o H  6.

'C w cTeM a  n o u  AaB A eH n eM  B 0 3 A yx a  B 0 3 B p a m ae T ca  b c ß o e  h c x o a - 
H oe  H H *H e e  n oA om eH H e.

HcxoAHoe HH»tHee noAouceHHe c h c tcm m  orpaHHHHBaeTCH raft- 
KOft 10 UJTOKa. XIAH CMHrTOIIHH JKeCTKOCTH yuapa CHCTeMbl npH 
xoAe uiToxa b h h3  M e*Ay uiaftßoft 11 h iH c iio a b jo k h o h  rpaBep- 
coii 6 npoAO>K6Ha peaHHoaaH npoKAaAKa. Ha pncynKe b h ä h o , 
HTO BeAHHHHa XOAa paBHa paCCTOHHHIO M e*Ay nOABHHJHOft H 
HenoABHJKHoft TpaBepcaMH, h  b 3aBHCHMOCTH o t  nepeMemeHHH 
noABHJKHiofi TpaBepcbi 5 no uiTOKy 4 MomeT ßbiTb H3MeH6Ha Be
AHHHHa XOAa BblTaAKHBaTeAH. TloCAeAOBaTeAbHOCTb TOAKa'HHH, a 
TaKJKe noAOJKeHHe BepxHero Topija pyabesoro TOAKaTeAa m ohcho 
peryAHpoaaTb aa caeT nepeMemeHHH Tpyöbi 8 BBepx h a h  b h h s  b 
noABHJKHoft Tpaaepce 5.

B b in y c K  h  BnycK  B 0 3 A y x a  b  ß o A b m o ö  u h a h h a p  BM TaAK H BaTeAa 
o c y m e c T B A a e T c a  aBTO M aTH aecKH  b  3aBHCHMOCTH o t  XOAa nO A3yH a 
o  n o M o m b io  S AeK Tpon H C B M aTH aecK oiD  K A an aH a .

B  onHcaHHOM  aBTOM aTHaecKOM  yc T p o flc T B e  B H T aA K H B a iom eft c h - 
CTeMM HHeBM aTHaeCKHfl U.HAHHÄP n peA C T aB A aeT  c o ö o f l  Op.HTHHaAb- 
H y io  KOHCTpyKUHIO.

HaAHane A ß y x  coeAHHeHHbix M e m a y  co6ofi u h a h h a p o b  c  pa3-

Pnc. 8. y c T p o ftc T B o  nHeBM aTHaecKO- 
r o  B b iT a A K H B a iom ero  y c T p o ftcT B a , 

n p H M eH aeM oro  n a  M 3M A.

HbIMH AH aM erp aM H  A a e T  B03MOJKHOCTb BblTiaAKHBaTb nOKOBKy 663 
PMBKOB H C ÖOAbm oft UAaBHOCTblO.

B OTBepcTHe 1 i(pnc. 9) nocToaHHo noAKAioaeH «K a T b i f t  B 0 3 A yx , 
KOTOpbift BBHAy pa3HOCTH AHaMeTpOB nopmHeft onycK aeT  mTOK b 
HHJKiHee noAomeHHe.

n o c A e  coBepmeHHa noA3yHOM npecca p a ö o a e ro  XOAa B03Ayx 
aepe3 OTBepcTHe 2 nocpeacTBOM cßAOKHpoßaHHOH ch c tc m m  9 A 6 k t-  
poKAanaHOB noAHHMaeT nopmeHb BBepx h, B03AeflcTBya Ha cncTe- 
M-y, BMTaAKHBaeT nOKOBKy. B o 3 A yx , HaxoAam HHca b BepxHeM uh- 
AHHApe, aacTHaHo OKHM aeTca, a  aacTHHHo yxoAHT b  ceTb.

XI a h  npeAOTBpameHHa
KOMnpeccHH B 03Ayxa M eÄ - 
A y  KpumKOH UHAHHApa H 
MaAbiM nopmHeM, b pe3b- 
öoB oe OTBepcTHe 3 K pum - 
KH UHAHHApa yCTHHOBAeH 
B03ÄyxooTBOÄam i'ft m ay-

* P hc. 9. nHeBMaTHae-
CKHH UHAHHÄp BbIT3A-
K H B a jom ero

CTB3.

yCTpOH- Phc. 10. M exaH H aecKoe b m t3 a k h -  
Baiom ee ycTpoftcTBo.

H y T e M  OTKpblTHH HAH 3aKpbITHH ApOCCeAbHOTO BeHTHAH, nOAaiO- 
m e r o  cm aT b iH  B 0 3 A yx , p e ry A H p y e n c a  c x o p o c T b  ABH m eH H a B b lTaA 
KHBaTeAH: .

MexaHHaecKoe ycTpioäcTBo a a h  BblTaAKHBaTeAH KnanaHOB h 
Apyrax u o k o b o k  i(p h c . 10) o o c t o h t  H3 Aßyx t h t  1, npHKpenAeHHHX 
k  noA3y«y npecca h inpoxoAHmHX aepe3 OTBepCTHH b  CTOAe.

ß  HH/KHefi aacTH t h t  b npHHMKe 4>yHAaM eHTa Ha h h x  m oh th - 
pyeTCH  p e ryA H p y e M a n  nAa-HKa 2.

Ha n A aH K y 2 c  n oM o m b io  A ß y x  6 o a t o b  3 noAB em uB aioTC H  aM op - 
TH 33T0pM , COCTOHmne H3 OnOpHOH nA3CTHHKH 4, npyJKHHbl 5  H Ha- 
n paB A H iom H e 6  npym H H b i. M ep e3  H anp aB A H iom H e 6  h n A aH K y 2 
n p o x o Ä H T  TO AK aTeAb 7. B cB o e f l B ep xH e ft a a c r a  TO A K aTeA b  b x o a h t  
b H a n p aB A H iom y io  r p y ö y  8. H a n p a ß A H io m H e  T p y 6 u  8  xpen aT C H  c 
n o M o m b io  ra e K  9 «a  nnacTH H e, npH BapeH H oft k  HHHCHeft a a c r a  cra- 
HHHU. B  iHHJKHefl H3CTH TO AK aTeAb 7 H M eeT ßypTH K , OnHpaiOmHHCH 
n a  H an p aß A H iom H e 6  n p y * » H b i .

BbiTaAKHBaTeAb 10, h en ocp c a c t be.Hh o AeHCTByiomHft Ha noKOB- 
Ky, ycTaiHaBAHBaeTCH b HanpaBAHiom yio BTyAKy 11, BMOHTHpo- 
ßaHHyjo b  mTaMn.

n p n  x o A e  T p aB ep cb i B B ep x  t h t h  1 noAHHM aiOT n A a n K y  2 h cm oh - 
THP'OBaHIHble n a  H eft aM OpTH3aTOpbI BM eCTe C TOAKaTeAHM H 7.

ToAKaTeAH AeftcTByioT « a  BUTaAKHBaTeAH 10, KOTOpbie yAaAHiOT 
nOKOBKy H3 mTaMna.

Ü3 a e p ie m a  b h ä h o , h to  CHCTeMa BM TaAKHBaTeAH o a e H b  n p o c ra , 
HaAeJKHa h yAOÖHa b S K cn A ya rau H H .

BeAHHHHa BMTaAKHBaHHH peryA H p yeT C H  c  n o M o m b io  ra e x  12, 
A a iom H X  B03MO>KHOCTb n ep eM e m a T b  n A a n K y  2 c o  Beeil chctcm oh  
TOAKAHHH B B epx  HAH B-HH3 HO THT3M 1.
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R jih ocjia6jieH.Hn JKecTKocTH yua.pa TOJiKaiejin 7 no onopnofl 
njiacTHHe 4, a TaKxce b cjiynae 3aK j ihh hbahhh KjianaHa b pynbe 
np.HMeHHeTCH npy>KHHHbIH aMOpTH3aTOp.

C xeM a rH Ä p a B ^ n n e c K o ro  B b n a jiK H B a io m e ro  y c T p o fic T B a  
(p n c . 11) npHMöHena b n p e c c e  4000 r  KpaMaTopCKono 3aB ou a .

X O A  TOJIKaTeJIH H CHH- 
xpoH H 3auH H  e r o  ueHCTBHS 
c  x o ä o m  n o ji3 y H a  o c y m e -  
CTBJIHIOTCH T3K  >Ke, KaK .b 
KOHCTpyKUHH BblTaJIKHBa* 
K u u ero  y c T p o n cT B a  M exa- 
H n n ecK oro  rn n a ,  TOJibKO 
BMecTO T a rn  Ä e ik T B y e T  rn - 
ApOCHCTeMa. SKCIjeHTpHK, 
ycTaHOBJieHHbiH Ha r jia ß - 
hom  B a n y , u a e r  x o a  n jiyu - 
w e p y  B e p x H e ro  un jiH H Apa, 
3 a K p e n jieH H o ro  Ha c tb h h -  
n e  n p e c c a . X o ä o m  n jiyH - 
Hcepa M a c jio , H a x o A n m e e -  
cn  b BepxneM  u h jih h a p c , 
n e p e ro H H e rc n  b hhx&hhh
UHJIHHAp, ■HaXOÄHmHHCfl

n o Ä  ctojiom  n p e c c a . I I I tok  
nopiUHH 3 T 0 r0  UHJIH'HÄpa 
n e p e ^ a e T  x o a  ro j iK a r e j i io  
n p e c c a .

THÄpaB^HnecKoe BbiTaji- 
KHBaiomee ycTpoftcTBO, cy- 
m ecTB yiom ee « a  npecce 
H K M 3 ycH jm eM  4000 t ,  
H M eer Bnojine onpeAeJieH- 
HblH nOCTOHHHblH XOA TOJI- 
KaTeJIH. OAHHM H3 HeAO- 
CTaTKOB A3HH0Ö KOHCT
pyKUHH HBJineTCH TO, HTO 
TOJiKaTejib He BbiCTaHBaeT 
HeOÖXOAHMO'rO KOJIHHeCTBa 
BpeM eHH, H ys cH o ro  AJia 
BbieMa nOKOBKH H3 pynbH 
uiTaMna, h n e  Mox<eT pe- 
ry jw p oB aT b  Bejinnnny y 
cß oero  xoAa.

Ha pHC. 12 n oK a 3 a n a
/ —  BepxHHft uh^hhäp; 2 — KyJiaqOK; KOHCTpyKUHH KOMÖHHHpO-
3 —  MaHOMeTp c racHTejieM KOJieöaHHö; nQ uunß / w ta m m  r u t a iw h .
4 -  6ax; 5 -  BbiTajixxBaiomHft uiTbipb; Ba.HHOH CHCTeMbi BH TaaX H

s —  hhikhhü pHjiHHflp. BaHHH, p a o o x a io m a H  c  n o 
Mombio rHÄpaBjiHHecKoro h

niHeBMaTHHOCKOTO UHaHHUpOB.

J U u H a a  CHCTeMa o o c t o h t  h3 o c h o b h o t o  h B cn oM oraT & iib H oro  
UHaHHUpOB. OCiHOBHbIM HBaneTCH rHapaBJIHHeCKHH UHUHHUP, on n - 
caHHbift ;paHee aaa n p e c c a  y c n a a e M  4000 t ,  a B cnoM oraTeabH b iM  —  
HHeBMaTHHeCKHH.

B W TO Ke T H Ä p aB aH n ecK o ro  U H auH upa n p o c ß e p a e H o  O T B ep crae , 
a ep e3  K O T op oe  n p o x o u H T  h j t o x  n H eB M aTH H ecxoro  U H anH upa.

U naH iH ap  'n fleB M O T o ax a T ea a  CMOHTHpoBan b  n p n a M x e  (j)yH,na- 
Meura h y x p e n a e «  T araM H  x  cxauHHe n p e c c a . -Ha p n c. 12 n ox a 3 a - 
Hbl TpH nOaO>XeHHH BCefl CHCTeMbi.

B  nepBOM  noaoJxeH H H  (p n c .  12, a )  ih to x h  T H u p aB aH H ecxo ro  h 
n H eB M aTH H ecxoro  UHaHHUpOB, a  ca eu o B a T ea b H O , .h T o a x a T e a a  
n p e c c a  « a x o a a T c a  b HHiKHeM n o a o *e H H H . f l a a  h s u h th h  noxoBXH  
H3 nOaOCTH KOBOHflOH BCT3BXH, BXaiOHaeTCa PHM aBaHHeCXHÜ UH* 
aH H up, BbiTaaxHiBaKUUHÜ T o a x a T e a b  Ha B e a n w i t y  H  (p n c . 12,6 ) .

J la a  yB ea n a eH H a  n o a u e M a  T o a x a T e a a  n p e c c a , a Tax>xe  e r o  
ocTaiHOBHH b  o e p x H e M  noaoHceH.HH, aocxaT ioH H oft a a a  ya a a e H H a  no- 
xoBXH H3 .pyubH m T a M n a , B x a K ia a eT ca  x o a  n H eB M a T n a ecx o ro  UH- 
a H H apa .

K p a i iH e e  B e p x u e e  n©ao>xeH 'He n pn  n oa n oM  x o a e  rH a p a B aH u ecxo - 
r o  h n H eB M aT H H ecxoro  u n aH H ap oB , paB H oe H i + H 2, n o x a 3 a «o  ua 
PHC. '12,8.

B öoabuiiHHCTtBe c a y a a e B  B b iTaaxH B a io iU H e yc T p o ficT B a  «3Me- 
h h 'Io tch  h n ep ea ea b io a ioT C H  3aB oaaM H  b 3a'BHCHM0CTH o t  T e x  n an  
HHbix T exH oao rH H ecxH X  TpeöoB aH H H .

K a x  b h u h o  H3 n pH B eaeu H b ix  cx eM  «  a ep T O K eß  B b iraaxH B aio - 
iu h x  y c T p o fic T B  n p e c c o B , c y m e c T B y e T  3HauHTeabH 'oe pa3H O o6pa3H e 
HX THnOB H KIOHCTpyKTHBHblX Bbm oaHeHHH.

O om hm o cneunaabHbix npecooB, t . e. npeccoB, npeaHa3HaaeHHbix 
aaa H3roTOBaeHHa aeTaaefl xa xo fi-aH öo  oaH oft cneuuijiHaecxofl 
(j)opMbi (HanpuMep, xaanaH a a B n ra T ea a ), o teaec tb eH H om y Marnn- 
HOCTpoeHHKD HeoöxoaHM o HMeTb 3HaaHTeabH0e xoanaecTB o npec
coB yHHBepcaabHoro Ha3HaaeHHH (a a a  H3roTOBaeHHa noxoBXH 
x p y ra o ö  h «B aapaTH oft ufiopM b naaue nan  n oxoß ox  Tnna pu aaroB  
Han cTyneuaaTb ix B a a o ß ).

a ) Bosiyx g ) 0)

Phc. 12. CxeM a paöoTbi xoMÖHHHpoBaHHoro BbiTaaxHBaxuuero 
ycrpo ftcTB a:

a — hh>khee noao>KeHHe rH;i;);iH.iH'iecKOro h nHeBMaTHqecKoro TO.'iKare.ietl 
6 — BepxHee hiO.'IO/kohhc to:ii.ko rHapaBanaecKoro ToaxaTeaa; e  —  Bepx- 

Hee noaoixeHHe rn.TpaB.iHMCCKOro h nueBMaihmcckoto ToaxaTeaeft.

iE a a  n p ecco B  c n e u n a a b H o ro  H aaH aaeH n a B b iTaaR H B axm iee  
ycTpo ftcTB O  Ä o a w H o  n oa iH ocTb io  ya oB a eT B O p a T b  T p e öo B a H n aM  T ex - 
H oaorH H  H3roTOBaeHHH HOXOBox 3T0H (JiopMbi. j j a a  n p eco oB  yH H 
B e p ca a b H o ro  HaaHaaeHHH xoH C T p yxu H a  B b iT a ax H B a rom ero  y c T p o fl-  
CTBa H oa>xH a y a o B a e T B o p a T b  caeayK iu i.H M  TpeOoBaHHHM :

1. J la a  pacLunpeH H a T ex H o ao rH a ec xH X  b 0 3 m o jk h o c tc h  n p ecco B , 
u ecM O Tpa n a  t o  h to  b öoabu iH H CTBe c a y a a e B  a o c T a x o a H o  x o a a  
T o a x a T e a a  n o p a a x a  20— 25 m m , H eoß xoaH M O , h t o ö h  a a ix e  y  n p e c 
c a  630 t  x o a  T o a x a T e a a  6 u a  « e  M eH ee 75 m m , a c yB eaH aeH ueM  
aaB aeH H a  a x a  BeanaH H a cooTBeTCTBeHHO yaeaH H H B aaacb .

2. P e r y a n p o B x a  x o a a  T o a x a T e a e ft  aoa>X H a 6 biTb n oa H o ft ( t .  e . o t  
0  a o  M axcH M yM a) h a e r x o  o cym ecT B aaeM O H .

3. B b iT a ax H B a rom ee  ycT p o ftcT B O  a o a * H O  öb iTb  cH H xpoH H 3iipo- 
BaHO c  x o a o M  n oa 3 yH a  h HMeTb p e r y a n p o B x y  CHHxpoHH3auHH.

IT-oa p erya n p oB oa H O H  O H «xpoH H 3au H eft n o a p a 3 y M e B a e T c a  B03- 
M'OK'HOCTb «3M eH eH H H  H a a a a a  h x o H u a  aeflcTBH H  B b iT aaxH B aT eaa .

O TcyTC TB H e T a x o fi  p e rya n p oB X H  npHBOaHT b  H e x o T o p u x  c a y -  
a a a x  x  h 6 b o3 m o> xh oc th  y x a a a K H  3aroTOBXH b n o a o c T b  p y a b a  n a n  
x  H enoaH O M y BbixaaxH BaH H K).

4. T o a x a T ea e fi >xeaaTeabHo HMeTb TpH. P a cn oaa raT b ca  o h h  
a o a *H b i b naocxocTH  no cjipoHTy npecca. H a a n a u e  Tp ex  Toa- 
xaTeaeft no3BoaHT b anaaHTeabHoft CTeneHH ynpocTHTb BbiTaaxH- 
Baxuuee ycTpoficTBo b uixaMne h Hcnoab30BaTb Soabu ioft x o a  b h - 
xaaxHBaTeaa b o  B cex p ya b a x  uiTaMna.

5. ycnane B b iT aaxH B aT eaa  aoa*HO öbiTb aocTaTOHHUM (b  npe- 
aeaax 5-^-10%  o t  a a ß a eH H a  npecca).

6. 'BeananHa Bbixoaa T oaxaTeaa  flau naocxocTb io  noa3yfla  nan 
cToaa  aoau m a  peryanpoB aThca  no b h ä h m oS  uixaae, «H a a e  TpyaHO 
aoÖHTbca 3apaHee 3aaaHHoft iBeanaHHbi x oa a .

Pnc. 11. C xeM a rH apaB anaecxoro  
BbiTaaxHBaTeaa Ha npecce 4000 t :
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n p H Ö o p  a j i h  K O H T p o j i a  AeiajiH b  npouecce o ö p a ö o T K H

A. H. CHMMIUHKOB

M o c k o b c k m h  aBT03aB0fl h m c h h  S lM xaneBa

H A MOCKOBCKOM aBT03aBoae HMeHn JlnxaneBa pa3pa- 
öoTaHa aBTopoM HOBan KOHCTpyKUHH npn6opa aan H3.we- 

peHHB aeTaan b  npouecce oöpaöoTKH ee Topua Ha aßyxKaMHe- 
b o m  BHyTpnuiUH(|)OBajibHOM CTaHKe 3A-251 CapaTOBCKoro CTan- 
K03aB0ua; npn6op BHeapeH b  nporaBoacTBO.

3 t o t  n p n ß o p  OTJinuaeTCH o t  p a H ee  cym ecT B O B aB u in x  t o m , h t o  
o h  nouBO UH Tca k  o ö p a ö a T U B a e M O M y  T o p u y  h  o t b o a h t c h  o t  H ero  
aBTOMaTHHeCKH.

n p H ß o p  (p n c .  1 ) ycTaHaBJiHBaeTCH Ha ÖaÖKe B H yT p n m u H ^ o - 
B au b H oro  CTaHKa, k  K O T op oM y K o p n y c  n p n ß o p a  1 KpennTCH c no- 
M ou ib io  uiTaHTH 2. H 3 M ep nTeab H aH  n acT b  n p n ö o p a  p a 3M em aeTCH

P hc. 1.

b nHHOJiH, nO BopaH H Barom eflcH  b K o p n y c e . H 3 M e p n T ea b H u fi naKO- 
HenHHK 3, conpH K acaiou iH H CH  c  to p u o m  u eT a jiH , p a c n o a o iK e H  b 
u iT a H re  4, K O Topaa  HBAHeTCH oah h m  H3 n a e n  y r j io B o r o  p u n a ra . 
B T o p o e  n a e n o  5 p u n a r a  n p o x o a n T  BH yTpn  n n H oa n ; c  e r o  kohu om  
c ön p H k ä ca eT C H  HaKOHeuHHK H H an K aT op a  6 . Punar n oA B em eH  k 
ü h h o u h  Ha u eH TpoB b ix  o n o p a x .  H 3 M e p n T ea b H oe  y c n a n e  C 03uaeT- 

ch  npy>KHHOH p a c T H *e H H k  7.
H 3 M epH TeJ ibH u ft HaKOHenHHK npn e r o  n o a s o a e  k  T o p u y  a e T a a n  

h o T ß o u e  o t  H e ro  nepeM eiuaeTcn c noM om bio rn a p ocH C T eM u  

c ta H K a .

Z Ijih  O TBoua HaKOHenHHKa o t  a e T a a n  M a c a o  o t  rn u pocH C TeM U  
CTaHKa n o u a e T c a  b  n ou o cT b  8 UHJiHHupa. I lo p u ie H b  9 nepeMe- 
m a e T c a  BM ecTe c o  iu t o k o m  10 h  n o ß o p a n u ß a e T  m e cT ep H io  11, k o - 
T o p a a  n ep e3  nayH JKep 12 n oB op a n n B a eT  p u n a r  h o t b o a h t  HaKO
HenHHK o t  T o p u a  u eTau H . n p n  conpuKOCHOBeHHH T o p u a  13 c  Top - 
UOM 14 coB M ecTH o c n op u m eM  9 G y a e r  n ep eM e m a T b ca  n o p 
u ieH b 15, n oB op a n u B a a  m e cT ep H io  16, K O T op aa  n oB op an H B aeT  nH- 
HOJib h  o t b o a h t  p u n a r  b  C T op oH y  o t  a e T a a n . r ip u  n o a a n e  M a ca a  
b  n o a o c T b  17 u h k a  n o B T o p a e rc a  b  oöpaTH O H  n oca ea o B a T ea b H O - 
c t h . B H a n a a e  n e p e M e m a io T c a  B M ecTe n op u ieH b  15 h  n op u ieH b  9, 
nH H oab n oB op an H B aeT ca  ä o  y n o p a , h  H 3M ep u T eab H u fl HaKOHen- 
h h k  y c T a H aß a H B a eT ca  npoTH B T o p u a  u e T a a u .

3 a T eM  H anHHaeT n ep eM e m a T b ca  n op u ieH b  9 c o  iu t o k o m  10, 
n oB op a n u ß a a  m e cT ep H io  11. ü a yH J K ep  12 n o a  a e ftcT B n eM  n p y x n -  
Hbl 18 OTXOAHT BaeBO, H HaKOHeHHHK npyiKHHOH 7 nOÄBOAHTCa 
k  a e T a a n . M t o 6 u  He M o ra o  npon30H TH  OAH O BpeM eH H oro nepe- 
M em eH H a o ö e n x  p eeK , ca ya c a T  n p y iK H H u  19 h  20.

CxeMa ycTaHOBKH npu6opa Ha CTaHKe h BKaioneHHe ero b rna- 
pocHCTeMy cTaHKa noKa3aHU Ha pwc. 2. Punar 1 HaxoaHTca b

p a ö on eM  noaoaceH H H . r ip n  O TB oae o t  a e T a a n  oh  cTaHOBHTca Bep- 
THKaabHO. n p n  niam jiOBaHHH T o p u a  6a6Ka noaBoanTCH k  aeTaan  
6 a H * e ,  neM n p n  u ianijioBaH H H  OTBepcTHH. Y n o p H u f l  6 o a T  2, 
p a c n o a o K e H H b ift  Ha 6 a 6 K e , HaucHM aeT Ha n ayH H iep  rnapaBAHHe- 
CK oro  3oaoTH H K a 3, h  M a c a o  o t  H a co ca  4 CTaHKa b b o ä h t  n p n ö o p  
b  p a ß o n e e  noaoJK eH ne. K o r a a  uiAH'<j)OBaHHe T o p u a  3aK0H neH 0 ao 
3 a a a u H o ro  p a 3 M ep a  ( h t o  on p e ae an eT C H  n o  nOKa3aHHio H HauKa- 
T o p a ) ,  6aÖ K a o t b o a h t c h , 3oaoTH H K n o a  ae ftcTB u eM  npyiKHHU 
n p n x o A H T  b  n c x o a H o e  n oaoJK eH n e, h  n p n ß o p  o t x o ä h t  o t  aeTa - 
a n , ocB oöoH caaH  MecTO a a a  c h h t h h  t o t o b o ö  h  ycTaHOBKH h o b o A  
a e T a a n .

ABTO M aTnnecKH H  n o a s o a  n p n ß o p a  k  a e T a a n  n o t b o ä  o t  Hero 
yM eH bu ia iO T 3 a T p a T y  B c n o M o ra T e a b H o ro  BpeM eHH n, caeaoB a- 
reabH O , yB ea n n n B a ioT  n pon 3B oan TeabH O C T b CTaHKa.

ripn ycTaH O BKe saeK T poK O H TaK TH oro  a a T n n K a  B M ecTo  HHÄHKa- 
_ T o p a  uHKa u ian^O BaH H H  T o p u a  M onceT 6biTb noaH O CTbio aBTOM a- 
*TH 3npoB aH , h t o  a a c T  e iu e  ö o a e e  B H annTeabH biä  SKOHOMHnecKHii 

3<})(J)eKT 3a  cneT  b o 3m o >k h o c t h  M H o ro cT a n on H oro  o ö ca y jK H B a H n a .
i io a o Ö H u e  n p n ö o p u  M o ry T  öb iTb  ycT aH O B aeH u  n Ha a p y r n e  

B H y T p n iu a n ^ o B a a b H u e  c t 3 h k h , Ha K O T o p u x  u ian iJ iy ioTcn  T o p u u , 
npn ycaoB H H  H aann nn  rn a p a B a H n e c K o fi cn cT eM u .
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ß j I H H H H e  J K e C T K O C T H  C T a H K a  H a  I I p O H 3 B O A H T e J I b H O C T b  U !J lH C | )O B a H M f l

H. n . J1E B E Ä H H C K H H
rOpbKOBCKHH 0BT03aB0fl

B C B H 3 H  c  ooymecTBJiHeMoii b H acToam ee BpeMH aBTOMaT.a- 
3au.Heft jieö cT B y iom ero  napaa  uuiH(})OBajibHbix cTawKOB bo3- 

HHKJI3 HeOÖXOflHMOCTb H3yaeHHH XeCTKOCTH UIJlH(j)OBaabHOrO 
craHKa h b h h h h h h  nocaeaneH  na  npoii3ßoaHTeabHOCTb uiaH<f>o- 
BSHHH.

ripn injiH(J)OBaHHH BeJiHMHHa OTJKaTHa aacTo npeBHiuaeT ray- 
finny pe3aHHH. HanpnMep, pnn cp e xm ix  ycjiOBuü (x e c rx o c rb  
1200 k z / m m , MHuyTHaa nonepeaHaa noaaaa 2,5 m m / m u h , ancao 
oßopoTOB H3ÄeJiHH 100 o6/m hh, rayÖHHa HiaH(j30BaiHHH 0,025 m m )  
xapaKTepHO OTJKaTHe 0,04 m m , ara BU3UBaeT 3HaaHTeabHoe ch h - 
*eHHe npoH3BOÄHTejibHocTH « a  STanax Bpe33HHH h BbixaJKHßaHHH. 
CHHJKeHHe np0H3B0ÄHTeJlbH0CTH IHa 3Tane Bpe33HHH B03.HHK3GT 
H3-aa yAJiHHeHHH nyTH iuaHijjoBaHHH na BeanaHHy o t h o -  
th h  b cHCTeMG xpyr— H3aeane. f la a  KOMneHcapHH 3 to h  noTepn 
Hy*HO yßejiHHHBaTb b 2— 3 pa3a CKopocTb noaaan na STane Bpe-
33HHH.

B p e a y jib T a T e  BbixancHBaHHH ä o jd k m h  6biTb o ß e c n e a e H U  T p e ö y e -  
Mbie HHCTOTa nOBepXlHOCTH H TOHHOCTb IHaH(J)GBaHHH nyTGM CHH-

HCeHHfl HHTeHGHBHOCTH o6pa-
xßm

I '
?  2

V v,

\ y,

k

6 o tk h , h t o  Ä O CTH raeTca  u ian - 
c})OBaHHeM 6es n o a a a n  3a caeT  
p a H e e  H a K o n a e w io r o  H a ra ra .

O o p M a  KpHBOft B b IX a *H B a - 
h h h  o n p e a e a a e T c a  j k g c tk o - 
cT b io  CTaHKa. H a pn c . 1 n o- 
K33aHbI Ä B e KpHBbie: KpH-
ß a a  1 n o a y a e H a  npH jk c c tk o -  
c t h  4920 k z /m m , K p n B aa  2 —  
n pn  »e cT K O C T H  1480 k z /m m 2.
H3 pnc. 1 BHÄHO, HTO MeM 
MGHbme JKCCTKOCTb CTaHKa, 
tg m  n o a o * e  KpnBaa ßbixa- 
HCHBaHHH. Bo BpeMH BbIX3>KH- 
BaiHHa nocTenaHHO yMenb- 

u iaeTca  MomHocTb injiH(|)OBaHHa, a BMecTe c  TeM yxyam a eT ca  
HHCTOTa nOBepXHOCTH.

BeanaHHa mepoxoBaTOCTH nOBepXHOCTH MonceT ÖUTb HaiiaeHa 
B 33BHCHMOCTH OT MOUIHOCTH B KOHeHIHblft MOMeHT UIJIH<})OBaHHH. 
n PH UIJIH(J)OBaHHH Ä6T3JIH H3 3äK3JieHH0H CTaJIH 40X C nOMOIUbK) 
xpyroB 360CTIK  noayaeHa eaeavromaa 3a,BHCHMocTb h h c to tm  n o -
B epX H O C TH  OT MOIUHOCTHI

o US 2J \<*s <tß 5J5 SS cex 
BpeMu

P h c . 1. B jiH H H H e h c g c tk o c th  c t3 H -  
Ka a a  (J>opMy « p h b o h  Bb ixascH Ba- 

HHH.

H C K  =  8.1 (1 )

Bbixa>KHßaHHH Bce MeHbrne M eTaaaa, a anaMeTp H3aeaHH yßean- 
aHBaeTca.

H a  pnc. 2 noK a3 a«a  KpHBaa, n o jiyaenn aa  npn aBTOMainaecKOM 
UHKae uuiH(j)0BaHHH KOHua KapÄaHHoro Baaa ao ynopa  c nocae- 
ÄyWLHHM BbIXa*HBaHHeM 
no p ea e  BpeMeHH. n p n  Ta- P K ' 
kom  cn ocoß e  u i j i h ^ o b z h b h  -  &
CToftKocTb Me>KÄy npaBKa- 
m h  oöycjioBJieHa BejiHaa- 
«OH Ä onycna. K a x  TOJibKO 
pa3Mep BbiHÄeT 3a n oae 
Ä onycna , HeoßxoÄHMo nofl- 
Haaa>K.HBaTb c t3h o k  hjih 
npaBHTb Kpyr. OTCio^a 
BbiHBaaeTca BjiHHHHe
»eCTKOCTH Ha npOH3BOÄH- 
TenbHocTb aepe3 ToaHOCTb 
UIJIH(})OBaHHH.

TaK  Kax ycHJine He hb- 
aaeTca  CTaßnabHOH aejiH- 
aHHOÖ npH IIiaHCj>OBaHHH 
ÄO yn op a , CTpeMHTca no-
BblCHTb TOHHOCTb IHJIHtjjOBaHHH 3a CHeT nOÄHOrO BUBOaa OTJKaTHH. 
n p n  3 to m  npoaoa>KHTeabHOCTb BbixaHCHBanna HenpepuBHo bo3- 
pacTaeT, a npoH3BoaHTeabHocTb naaaeT . B  Koupe k o h h o b  c to h k h  
3peHHa npoH3BoaHTeabHocxH cTaHOBHTca ß oa ee  BbiroanbiM 3a- 
xpaTHTb BpeMH Ha oH epeaH yio aoöaBK y.

TaKHM CnOCOÖOM npOH3BOaHTCa IHHHCjWBa'HHe nHTH onopHbix 
rneeK K oaeH aaToro ß aaa  Ha naTHKaMHeBOM cTaHKe « J I c h ä h c » .  YBe- 
anaeHHe npoaoaKHTeabHO-

3 7 11 15 19
Honepa demaueü no nopndxy

Phc. 2. yBeanaeHHe anaMeTpa H3ae- 
ana iipn Bbixa>KHBaHHH no peae Bpe
MeHH (aBTOMaTHaecKHH pHKa uiaH- 

(JlOBaHHH).

1

rae N y d  —  3(j)(})eK TH B H aa M om H ocTb  uiaH<})OBaHHH, n p H x o a a -  

m a a c a  Ha 1 m m  uiHpHHbi K p y ra .
npn aHaaH3e k p h b h x  BbixaaiHBaHHH m o jk h o  caeaaTb Bbmoa. 

h to  c noHH*eHHeM »ecTKOCTH CTaHKa yBeanaHBaeTca BpeMH, ne- 
oOxoaHMoe aaa CHH*eHHH m o u ih o c th  ao 3aaa«Ho0 BeanauHbi c 
ueabio noayaeHHa TpeßyeMoft mepoxoBaTOCTH. TaK, npn acecTKO- 
c t h  1480 k z / m m 2 aaa CHHJKeHHH m o u th o c th  ao 2 K 6 T  TpeßyeTCH 
4,25 ceK., a n p « jk c c tk o c t h  4290 k z/m m  TpeöyeTca ToabKo 
2,1 ceK, t .  e. b 2 pa3a MeHbrne. H3 SToro npHMepa b h ä h o , h to  aeM 
M6HbUle »eCTKOCTb, T6M HHHCe np0H3B0ÄHTeabH0CTb npH ycaoBHH 
oöecneaeHHH 3aaaHHoft mepoxoBaTOCTH o6pa6aTHBaeMofl noBepx- 
HOCTH.

H H o r a a  Ha o ä h o h  h  t o h  » e  o n e p a u n n  m a n ^ o B a H H a  p a ö o T a io T  
ÄBa CTaHKa, o a H a x o  uiaH (j)OBm HKH o x o r a e e  p a ö o T a io T  Ha ö o a e e  
acecTKOM C TanK e, T a K  KaK Ha HeM n o  yK33aH H 0H  npnaHHC n o a y -  
a a e r c a  6 ö a b u ia a  CM eHHaa B b ipaßoTK a . J la a  yM eHbuieHHH u iep o - 
XOB3TOCTH UiaH(J)OBmHKH yaaH H H IO T 9Tan  BblXaHCHBaHHH, XOTH 3T0 
H CBH33H0 C nOHHiKOHHeM npOH3BOÄHTeabHOCTH.

/ Ip y rH M  (})aKTOpOM , 3aBHCHm.HM OT JKeCTKOCTH CTaHKa npH  3a- 
aaHHOH npOH3BOÄHTeabHOCTH U iaH (j)OBaHHa, HBaaeTCH TOHHOCTb 
a n a M e rp a  u ia n ^ y e M o f i  u ieftKH. n ,pH  u iaH ^oB aH H H  a o  y n o p a  c  no- 
c a e a y io m H M  B b ixa *H B a H H e M  b T eaeH H e o n p e a e a e H H o ro  BpeMeHH 
yc ao B n eM  n ocT oaH C T B a  p a 3 M e p a  a ß a a e T c a  h o c t o h h c tb o  y c i ia n a  
u iaH ^oB aH H H  h  p e jK y m e fl  c n o c o ö n o c T H  K p y ra . O a n a x o  H3-3a npn- 
TynaeH H .a K p y ra  y c n a n e  n e  a ß a a e r c a  n o c to a n h b im .

B M e c T e  c  s th m  B 0 3 p a cT a eT  O TacaTne Ha B ean aH H y, 3 a B H cam y io  
o t  » e c T K o c T H  CTaHKa. B p e 3 y a b T a T e  n a  3 T an e  B u x a *H B a H H a  o c -  
T a e r c a  B ce ßoabH iH Ö  n p n n yc K  n pn  OÄHOBpeMeHHOM yxya u ieH H H  
p e iK y m e fl cn ocoÖ H ocT H  K p y ra . OTCioaa c a e a y e T ,  h t o  b  TeaeH H e 
OÄHoro h T o r o  * e  n p oM ea cyT K a  BpeM eHH com aH (J )O BU BaeTca npn

c t h  Bbixa>KHBaHHa no M e- 

p e  3aTynaeHHH K pyra  no- 
Ka33H0 Ha pnc. 3. B Teae
HHe üßpaÖOTKH HieCTH KO- 
aeHaaTbix BaaoB BpeMH 
BHXajKHBaHHH B03pOCJIO C
25 ao 94 cex.

JXn H BHHBaeHHH OnTH- 
MaabHHX ycaoBHft paßoTH 
Ha 3T0M CTaHKe HeOÖXOÄH- 
mo onpeaeaHTb HanBbiroa- 
HefluiHH nepnoa c t o h k o c t h  
uiaH(})OBaabHoro Kpyra 
Meacay npaBKaMH, oöecne- 
anßaiomHH 
npOH3BOÄHTeabHOCTb

JXnn 3Toro Bocnoab3y- 
eM C H  KpH BO H  H a pHC. 3.
K a n  ca ea yeT  H3 npuBeaeH-
(HOH KpHBOH, BpeMH Ha B b lX a *H B a »H e  t BUX 

ÄHHenHOMy 3aKO«y:

/

j

1
s t

//V

</

/ f -
1

HOMepa m ew a m b tt öa/ioß no nopndxy

" ™ ° J,bUlyl0 P HC- 3- H3MeHeHHe npoaoa>KHTeab- 
h o c th  Buxa»<H B aH H H  b  TeaeH H e Bpe

MeHH IHnH(j)OBaHHH.

tgbix =  -4 +  B N ,

yB ean aH B aeT ca  no

(2 )

rae N  —  nopaaKOBbift HOMep KoaeHaaToro Baaa b napTHH, 0 6 - 
paßoTaHHOH M e * a y  npaBKaMH KpyroB;

A  h B  —  ancaa, onpeaeaaeMbie nyTeM MaTeMaTnaecKoft o6pa- 
ö o t k h  rpa(})HKa, HaftaeHo: 4  =  16,4; ß  =  13,8. 

06o3HaaaeM BpeMH ma npaßicy aepe3 T np. CooTBeTCTByiom ee 
BpeMH, oraeceHHoe k o ä h o h  aeTaan,

tnp  —
'_nP_

N 1
(3)

r f le  N '  —  CToftKocTb M e * a y  npaBKaM H , BbipanceHHaa b a e T a a a x .  

II lT ya n o e  BpeMH

twm — to  +  tßbix +  tnp  +  (4 )

r a e  t 0 —  n o c T o a n H o e  BpeM a p a ö oT b i ao y n o p a  (o c h o b h o c  B p e M a ); 
t s —  B c n o M o ra T ea b H o e  BpeM a.

0 6 o3 H aaH M ;

+  tg +  4  =  K .  (3 )Вологодская областная универсальная  научная библиотека 
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T o r a a  n o c j ie  noacTaHOBKH 3HaHeiiHH b (J iop M yay (4 )  ö y a e M  
HMeTb

tuim — K  B N  +
1 n p

(6 )

rioJIb3y5ICb (J)OpMy^OH (6 ) ,  MOHCHO paCCHHTaTb BejIHIHHy tmm 
Ha 1 -io, 2-10 N '-\ o  a e ra a b , npomaH(}>oBaHHbie b nepnoa  M e * a y  
npaBKaMH, a hm bhho:

t ium .\ ■ - K +  l ß + — n± \

ium .1 =  K  +  ‘2B =

N ’

Tn p

N ’

tu im . N ’ ~  &  +  N ’B  +
1 n p

~ w ~

(7)

C p e a n e e  u iT yH H oe BpeMH tmm noayH H M  cyM M H poßaH n eM  n p a - 
Bbix w acTeft ypaBHeHHH (7 )  h a eaeH H eM  cyM M bi Ha N '. nocae He- 
o ö x o a H M b ix  n peo6pa30B aH H H  n o a yn a e M

B B
tm m  — K  +  - g -  +  N '  +

1 np

~ w ~
( 8 )

d N ' N '
r -  =  0 .

O TK yaa  a a n  H aH B b iroaH eH iu ero  n e p n o a a  c t o h k o c t h  HMeeM

2 T„
N ' 1 n p

" B

(9)

(1 0 )

BOaHTejIbHOCTH), H3CT0 HBHHeTCH B HpOH3BOaCTBe npHHHHOH « e -  
coöaioaeHHH rpeöyeM OH m ep oxoB a ro c ra  noBepxH oc™ .

H 3 H3ao>KeH H oro c a e a y e T ,  h t o  (JiopMa k p h b o h  BbixaiKHBaHHH 
o n p e a e j in e r  CTeneHb b .th hh h h  > k c c tk o c th  CTanKa Ha n poH 3B oan - 
TeabHOCTb HiaHtjlOBaHHH. PaCCMOTpHM a p y r n e  npHHHHbl, BHHHlOmHe 
Ha (jlO pM y KpHBOH BbIXa>KHBaHHH.

Kfm.

P h c .

H a H B H roa H e fim H H  n e p n o a  c t o ü k o c t h  H a ftaeM  H3 ycaoB H H  mh 
•HHM aabHoro u iT yn H o ro  BpeMOHH. /Jan s T o r o  B03bMeM (JiyHKiiHio 
( 8 )  H3 SKCTpeM a. F lo c a e  npeo6pa30B aH H H  y c a o B H e  M H HHM aabHoro 
u iT yn H o ro  BpeM eHH n o a y n a e T  ca e a y io m H H  B na:

dt B  T np

BpeMfi

4. <I>OpMa KpHBOfi BbIXa>KHBaHHH B 33BHCHM0CTH OT M apKH 
u ia H ijiy e M o ro  M e T a a a a :

I — P9; 2 — 3H347; 3 —  40X, cupan ; 4 — 40X, K a a e H a a .

Ha pnc. 4, a  noKaaaH O  BaHHHHe MapKH m a n c jiy e M oro  M a T ep n a a a  
(n p n  / ' = 4920 k z / c m ) .  n o  CTeneHH KpyTH3Hbi KpBBbie Bbixa>KHBa- 
hhh  p a cn p ea ea n a H C b  b 3 3 b h ch m o c th  o t  MapKH m an iJ iyeM ofi era- 
a n . M to S h  npoB epH Tb  C T aßnabH ocTb  s t o t o  p a cn p ea ea eH H H , Ha 
p n c . 4, 6  h  e  T e  in e  KpHBbie noK a3aH bi n pn  a p y r o f t  H cx oa H o fi 
m o iu h o c th  iuaH(J)OBaHHH. Bo B c ex  c a y n a n x  p a c n p e a e a e H n e  k p h b u x  
BbixaiKHBaHHH n o  CTeneHH K pyTH 3H u  O K a a a ao cb  o a H o  h t o  » e .  
Ü 3  s t o t o  c a e a y e T ,  h t o  BaHHHHe M apKH o ö p a ß a T b iB a e M o ro  M aTe- 
p n a a a  Ha 4>opM y k p h b o h  BbixaiKHBaHHH craÖ H abH o . K p o M e  t o t o ,

J ln n  paccM aTpH BaeM oro npHMepa ß=1 3 ,8 ; T n p  =  360 ceK ., o t -  

K yaa  N ' ~ 8  BaaoB, h to  npHMepno cooTBeTCTByeT n ep n oa y  c t o h 
k o c th ,  npnHHTOMy Ha s t o h  onepan,HH.

Caeayer ynecTb, h to  BeaHHHHa B  ecT b  VBeaHneHHe BpeMeHH 
BbixajKHBaHHH, oxHeceHHoe k  o ä h o h  aeTaan (pnc. 3 ). npHHHMan, 
h to  9 t o  yBeanneHHe BpeMeHH Bbixa*HBaHHH nponopuHOHaabHO 
noaaTaHBocTH nan ( h t o  t o  ace) BeanHHHe, oöpaTHoft »ecTKOCTH 
(b  aeflcTBHTeabHocTH öoaee cao>KHan 3aBHCHM0CTb), m o ik h o  npn- 
6an3HTeabHo oß'bHCHHTb cfiopMyay (10) t b k :  nepnoa c t o h k o c t h  
Mencay npaBKaMH nponopunoHaaeH k o p h io  KBaaparaoMy H3 3Ha-
H6HHH »eC T K O C T H  CTHiHKa.

TaK  onpeaeaneTCH BaHHHHe »ecTKOCTH cTanKa « a  npoH3Boan- 
TeabH ocn » u ia n iJio B a H H H  npn 3aaaHH0H t o h h o c th .

B npoH3BoacTBeHHbix ycaoB H ax B03HHKaeT 3aaana oaHOBpeMeH- 
H oro coöaioaeHHH TpeöoBaHHH t o h h o c t h  pa3M epa h m epoxoBaTO- 
c t h  noaepxHOCTH. EcTecTBeHHO, h to  npn 3aBepweHHH STana Bbixa- 
HiHBaHHH BHHMaHHe cocpeaoToH eH o Ha aoB oaK e pa3M epa. n o s T o - 
My a a a  o6ecneneHHH TpeöyeMOH uiepoxoBaTocTH  aoa>KHbi ßbiTb 
npea«apHTeabHO co3aaHbi ycaoBHH. J la n  s t o t o  HeoöxoanM O HafiTH 
3HaH6HHe KOHeHHOH MOIIIHOCTH HiaH(j)OBaHHH, npH KOTOpOH OÖe- 
cneHHBaeTCH TpeöyeM an  h h c t o t 3  noBepxHOCTH no 4)0lP My j l e  (1 )  
nan SKcnepHMeHTaabHo. YKasaHHoft m o ih h o c th  cooTBercTByioT 
ycHann: TanreHUHaabHoe P z h paan aabH oe P y. n o c a e a H e e  onpe- 
aeanercH  H3 OTHomeHHH P y:P z «  2. 3Han paanaabH oe ycnane, 
onpeaeaneM  BeaHHHHy o t h o t h h  (n,pn H3BecTHoft »ecTKOCTH 
CTHHKa) b M0M6HT 3aBepnieHHH BbixaiKHBaHHH. TaKHM nee nyTeM 
onpeaeaneTCH BeanHHHa OT*aTHH b H anaae Buxa*HBaHHH. Pa3- 
HocTb h x  on p ea ea n eT  npnnycK  Ha BbixaiKHBaHHe. n p n  c h h th h  s t o -  
ro  npnnycKa npoH 3ofiaeT noHHineHHe m o u ih o c th  a o  BeaHHHHbi, 
HeoÖxoaHMoä a an  oöecneneHHH 3aaaHHoö inepoxoBaTocTH  noßepx- 
h o c th .  n e p e x o a  Ha BbixancHBaHne npn npnnycKe, MeHbuieM yKa- 
3aHHoro (h t o  h eoöocHOB3 h h o  aeaaeTCH a an  noBbimeHHH npon3-

BpeMn

P hc. 5. BaHHHHe pexHMa npaBKH Kpyra « a  (jx>PMy KpHBofl Bb ixa-
JKHBaHHH.

KpnBbie BbixaiKHBaHHH pacnpeaeanaHCb b  nopnaKe inan4)yeM OCTH 
MapoK CTaaeft, noaTOMy o h h  M oryT cay>KHTb a an  xapaKTepncTHKH 
inaH'^iyeMOCTH MeTaaaoB.

Ha p n c . 5 noK a3aH O  BaHHHHe Ha (jio p M y  k p h b o h  B b ixa*H B aH H H  
peiK H M a npaBKH K p y ra  (K p y r  niT600 x  32 X 305 346CT3Kt 
y = l480 k z / m m ) .  HeM TOHbine n poH 3 B eaeH a  n paB K a  (n p n  M en b in nx  
c k o p o c t h x  h rayÖ H H e n p a B K H ), TeM  n oao> K e K pn B an  B b ixa *H B aH H H  
h TeM ö o a b in e , ca ea o B a T ea b H O , BaHHHHe k o c t k o c t h  « a  npoH3BO- 
aHTeabHOCTb man^ioBaHHH.

TaKHM oöpa30M , npn 3aaaHHoft h h c t o t c  noBepxHOCTH h t o h h o 
c t h  mancpoBanHH npoH3BoaHTeabHOCTb CTaHKa 3 3 b h c h t  o t  ero  
ncecTKOCTH. HeM öoa b u ie  xcecTKocTb CTaHKa, TeM MeHbuie 3aTpa- 
HHBaeTCH BpeMeHH a an  aOCTHHCeHHH 3aaaHH0H UiepOXOBaTOCTH. 
n p n  inaH(|>oBaHHH a o  yn op a  c  nocaeayiom H M  BbixaiKHßaHHeM no 
p ea e  BpeMeHH CToflKocTb M e * a y  npaBKaMH onpeaeaneTCH aony- 
ckom  Ha pa3Mep. B  cayn ae BbixancnBaHnn a o  noaH oro  BbiBoaa o t -  
>KaTHH CToflKocTb M e * a y  npaBKaMH onpeaeaneTCH H3 ycaoBHH on- 
THMaabHOH npOH3BOaHTeabHOCTH. TpeÖOBaHHH K HHCTOTe noB epx
HOCTH H TOHHOCTH UiaHlflOBaHHH oöecneHHBaiOTCH oaHOBpeMeHHo, 
ecan  « a  Bbixa*HBaHHe ocTaßaeH peraaM eHTnpoBaHHuö npnnycK.

1
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H H E B M A T H H E C K H E  C E P B O y C T P O H C T B A  A J IJ I n E P E K J I IO H E H H fl  

n E P E Ä A H  <PH PM  U E H P A Ä ^ A B P H K  H K J IA H T O H - Ä E B A H Ä P

y BEJIKMEHHE q n c jia  n e p e A a q  h He- 
oöxoÄ H M O C Tb  yn p om eH H H  ynpaB Jie- 

h hh  K op oÖ K oft n e p e n a q  ACJiaiOT BecbM a * e -  
jia ieJ ib H b iM  npHMeHGHH6 cepB onpH B O Ä a 
ynpaB jieH H H , ocoß eH H O  a j ih  a B T oß ycoB  c  a h - 
CTaHUHOHHblM npHBOAOM.

Taxoe ycTpoftcTBO pa3pa6oTaHO (JjHpMoft 
UaiHpaai^aßpHK a a h  KopoöoK  nepeAaq 
oßu nH oro  Tnna (pn c. 1 h 2). npn ycTa- 
HOBKe CHJioBoro a rp era T a  b nepeAHeft qa- 
c th  aBTOMoÖHJiH 3T0 ycTpoficTBO pacnona- 
raeTca  MeiKAy p u qaroM  h M exam öM OM  ne- 
peKAioqeHHH. MexaHH3M MOHTHpyeTCH b 
ajiioMHHHeBOM KapTepe, cocToam eM  H3

npyjKHMHUX KOJiea Ha nonoM niTOKe 7 ne- 
peKJiioqeHHH nepeAaq. ITa3u  b niTOKe nepe- 
KjnoqeHHa oßecneqHBaiOT B03M0}KH0CTb o t - 
HocHTejibHoro nepeMemeHHH uiTOKa ynpaß- 
jieHHH KJianaHOB Ha 3 mm  b o6e CTopowu 
o t  HeftTpaJibHoro noAo*eH H H .

qeHHa KJianaHOB. OAHa H3 nap nepeine- 
maeTCH npn x o a e  BnepeÄ, a A p y ra a  —  
npn x o A e  Hasaa. IIIapHKH nepecTaB jin ioT 
U -o6pa3Hbie CKOÖU, ÄAH tJiHKCaitHH KOTO- 
pblX  B yrjIOBOM H OCeBOM HanpaBJIÖHHHX 
npeaycMOTpeHU j iu c k h  Ha uiTOKe nepeKAio-

P hc. 1.

Tpex qacTeft. riepeAHHH qacTb npHBepTu- 
BaeTca k  KpbMiiKe KopoÖKH nepeu aq  BMe- 
c t o  k o j io h k h  p u q a ra  nepeKAioqeHHH h b 
Heö MOHTHpyioTCH p u q a r  ynpaBJieHHH k o - 
poÖKOö h p u q a r  nepeKJiioqeHHH nepeAaq. 
B ueHTpajibHoft qacTH pacnoJiOHceH hh- 
j ih h a p  cepB0MexaHH3Ma, a b 3aAHeft q a c ™  
MOHTHpyioTCH Aßa KjianaHa, HanpaBJiaio- 
m ne cacaTu ö B oaayx  b T y  h jih  HHyio no- 
JlOCTb nHeBMOHHJIHHÄPa B 33BHCHM0CTH OT
T o ro ,  KaKaa n ep ea a q a  AoniKHa ßu Tb  b k jiio -  
qeHa.

E c jih  noqeM y-jiHÖo cepBticHCTeMa nepe- 
cTaiHeT paßoTaTb, t o  nepeA aqn  m o jk h o  ne- 
peKJiioqHTb pyqHUM  cnocoöoM  c ÄoßaBJie- 
HHeM H eßojibu ioro CBoOoAHoro xoA a . JXna- 
MeTp uiTOKa BKJiioqeHHH KJianaHOB o k o j io  
25 MM.

FIpoÄOJibHoe nepeM em eHHe niTOKa 1 
BKJiioqeHHH KJianaHOB ocym ecTBjiaeTCH bh ji-  
k o h , pacnojio*eH H O H  Ha KOHire ynpaBJine- 
M oro BOÄHTejieM p u q a ra  (pn c. 3), qepe3 
u iapoBoö n a jieu  2, ycTamoBJieHHUH b OTBep
CTHH uiTOKa, a nonepeqH oe —  b h jik o h  3, 
ycTaHOBJieHHoii Ha erep iKH e m ap oß oro  
najibna . TaHKa 4, CTHrnBaiomaH m apoBoii 
n a jieu  h b h jik y  non epeqH oro  noBopoTa, 
oftHOBpeMeHHO (JiHKCHpyeT b yrjIOBOM Ha- 
npaBJieHHH p u q a r  nepeKJiioqeHHH nepeA aq  
h HBJineTCH ce^JioM mapHKOBoro (})HKca- 
Topa 5, BOSBpam aiom ero p u q a r  nepeK Aio
qeHHH b HcxoÄHoe nojioaceHHe nocJie o k o h -  
qaHHH n p on ecca  nepeKJiioqeHHH. C s t o h  
uejibio Ha HHHCHeft qacTH raftKH npoi}>pe3e- 
poßaHa nonepeqnaH  KaHaBKa. f lB e  j iu c k h  
Ha ö o k o b o h  noßepxHocTH raftKH, b x o ä h -  
ui,He b na3 p u q a ra  nepeKJiioqeHHH, npenHT- 
CTByiOT oTBopaqHBaHHio nocjieÄHeft.

P u q a r  nepeKJiioqeHHH 6  iJiHKCHpyeTCH b 
ocbbom  HanpaBJieHHH c noM om bio ÄByx

P hc. 2.

KJianaHU, ynpaßjiH iom He BnycKOM c x a -  
Toro  B03Äyxa b Ty h jih  »H y io  nojiocTb h h- 
jiHHHpa, nepeMemaioTCH AßyMH napaMH 
inapHKOB, HaXOflHIHHXCH B ropH30HTajIbHUX

qeHHH nepejiaq . E lo jiu e  ih tok h  Ä ß yx  KJia- 
naHOB 8  C pe3HHOBUMH KOJIblieBblMH ynjIOT- 
HeHHHMH oßopy^oB aH U  Ha KOHiie nJiacT- 
M3CC0BUMH BCT3BKaMHt B KOTOpUX THKHCe

P hc. 3.

cßepjieHHHx uiTOKa nepeKJiioqeHHH nepe- 
« a q .  K a iK u an  napa inapHKOB pacnoJiaraeT- 
ch  Ha paccTOHHHH 30 m m  Ä P yr  o t  u p yra  
h nepeMemaeTCH c noM om bio KOHHqecKHX 
noBepxHocTeft «B y x  KanaBOK uiTOKa b k j iio -

upeAycMOTpeHU peH TpajibH ue cßepjieHHH, 
npHHCHMaiOTCH K U-OÖpa3HUM CKOÖaM C 
noM om bio npyiKHH. FlepeMemeHHeM uiTOKa 
KjianaHa OTJKHMaeTCH ot cenJia KJianaH H3 
CHHTeTHqeCKOH pe3HHU. Ilp H  3T0M BUCTy-
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n a io m a a  q a cT b  K A a n a n a  n ep eK p H B a eT  
u eH T p a jib H o e  o tb g p c t h g  ,b n iTOKe KJianaH a. 
C m a T b ift  B 0 3 Ä yx  n o A y q a e T  B03MO>KHOCTb 
npoÖ TH  q ep e3  O TKpbiTbiö KJianaH b OAHy 
H3 nOJIOCTeft CepBOUHJIHHApa. B o 3 A y X  H3 
npoTH BonoJioJK H oii noAOCTH M o m e i  b u x o -  
A H Tb b aTM oc< })epy q e p e 3  CBepAeHn'e b ih to -  
x e  3 a K p h iT o ro  K A a n a H a , BH yTpeH H io io  no- 
a o c T b  K a p T e p a  h B b ixoA H oe  O T B e p c m e , 
CHa6>KeH.Hoe (JiHAbTpoM. Ha BXOAe cxcaTO - 
ro  B03Ayxa TaK>Ke ycTaHOBABH 4>HJlbTP-

KOHTpoJiHpyeMyio hm noAOCTt cepBOUHAHH- 
Apa, ÖAaroAapH qeM y u it o k  BMecTe c p u -  
qaroM  nepeKAioqeHHH nepeAaq h pu qaroM  
ynpaBJieHHH KopoÖKoö n epeM em aeica  b 
TpeöyeMOM HanpaBAeHHH.

O o c jie  To ro  KaK BOAHTeAb om ycTH T  pu - 
qa r  ynpaBAeHHH KopoÖKoii nepeAaq, ina- 
pHKOBblft CpHKCaTOp B03BpamaeT u it o k  yn- 
paBJieHHH KJianaHaMH b HcxoAHoe h o a o -  
*eH H e . ripu  3 to m  o6a  KJianaHa 3aKpbiTbi, 
a o 6 e  h o j io c t h  cepBOUHAHHAipa qepe3

HOB, OTKpblBalOmHH KJianaH H OÄHOBpeMeH- 
h o  3aKpbiBaioiuHH c  noM om bio BHCTyna Ha 
KJianaHe OTBepcTHe b uiTOKe 12. 3 t o  oöec- 
neqHBaeT npoxoA cacaToro B03Ayxa b co- 
oTBeTCTByiom yio nojiocTb  cepBouHAHHApa. 
B03AyX H3 npOTHBOnOJIOIKHOH nOAOCTH 
b h x o a h t  b aTMoc<})epy qepe3 OTBepcTHe b 
uiTOKe 12 aaK pu Toro  KJianaHa. n p n  npe- 
KpameHHH nepenanH y c h a h h  co CTopoHH 
BOÄHTeAH npylKHHhl IHTOKOB KAan3H0B 
oöeoneqaT  B03BpameHHe niTOKa 1 b h cxo ä -

P hc. 4.

B 33KpbITOM BHAe K A an aH  npHIKHM aeTCH K 
ceaAy c noMombio npyjKHHu.

n o p iu e H b  cep B ouH A H H A pa  cH aÖ m eH  k o a b - 
peBbiM  pe3HH0BbiM ynAOTHeHHeM  K p y rA o ro  
n p o^ H A H  n o  BH yTpßH H eM y A n a M e T p y  n 
n p a M o y ro A b H o ro  npoi}>HAH ■— no H a p y m -  
HOMy. ripH M O yrO AbH blH  npoeJiHAb BblÖpaH 
ä a h  CHHiKeHHH n o T e p b  « 3  T peH u e n p «  o 6 ec -  
neneHHH repM eTHqHOCTH. I I o a o c t h  cepBO- 
UHAKHApa c oßeH X  CTOpOH T0pMeTH3HpOBa- 
hbi c n o M o m b io  caAbHHKOB. K p o M e  TOTO, 
cneunaAbiHbiH  caAbHHK n p eA ycM O T p eH  a a h  
npeAO TB pam eH H H  n on aAaH H H  M acA a  H3 k o - 
P o 6 k h  n e p e A a q  b  cepBOUHAHHAP h  K Aa- 
IiaHHyiO  CHCTeMy, KOTOpOe MOIKeT BbI3BaTb 
p a 3 p ym eH H e pe3HHOBbix A e T a A e fi. IIItok 
nepeK A ioqeH H H  n e p e A a q  o öo p yA O B a H  c Ae- 
BOH CTOPOHH CaAbHHKOM, npenHTCTByiOIUHM 
y x eu K e  M acA a , h  c  n p a ß o ft  — ■ repM eTH 3H - 
pylO IIIHM  yCTpOHCTBOM, n p eA ox p a n H io iiiH M  
o t  nonaAaH H H  n u n »  H3Biie. Ha uiTOKe 
BKAioqeHHH KAanaH O B  npenyiCM onpeH H  ABa 
caAbH H Ka ä a h  npeAO xpaH eH H H  o t  yT e q e K  
M acA ä  H a p y m y  (A eB b ift ca A b H H K ), b  k a h - 
naHHbifl 6 a o k  (cpeAH H H  caA bH H K ) h  o t  n o 
naAaH H H  n u jiH  (n p aB H H  caA b H H K ).

MexaHH3M cepBopepeKAioqeHHH nepeAaq 
(JiHpMbi UanpaA^aßpHK paßoTaeT cAeAyio- 
UIHM o6pa30M. BoAHTeAb BHÖHpaeT C no
Mombio pbiqara neofixoAHMyio THry nepe
KAioqeHHH, noBopaqHBan puqar b none- 
peuHOM HanpaBAeHHH, a 3aTeM, naiKHMan b 
npoAOAbHOM HanpaBAeHHH, nepeMemaeT 
iu t o k  ynpaBAeHHH KAanaHOB Ha 3 mm. 
BKAioqeHHeM cooTBeTCTByiomero KAanaHa 
OTKpbiRaeTCH AocTyn «K a T o ro  B03Ayxa b

UeHTpaAbHbie OTBepCTHH B UITOKaX KAana
HOB coeAHHeHbi c  aTMoc<)>epoH. B cA yqae 
BbIXOAa H3 CTPOH nHeBMOCHCTeMbl Mexa- 
HH3M oßecneqHBaeT B03M0>KH0CTb pyqH oro 

, ynpaBAeHHH.
KOHCTpyKHHH CepB0MeXAHH3M3 KAaft- 

toh  XleßaiHAP OTAHqaeTCH o t  cepBOMexa- 
HH3M3 (JiHpMbi UaHpaAlJiaÖpHK B OCP 
TOAbKO KOHCTpyKTHBHblM OtpOpMAe- 
HHeM npHBOAa KAananHoro Mexami3- 
Ma.

n p n  nepeMemeHHH pbiqara ynpaB- 
AeHHH KopoßKOH nepeAaq u itok  /
(pn c. 4 ) MomeT HecKOAbKo nepeMe- 
maTbCH OTHocHTeAbHo mTOKa 2  ne- 
peKAKjqeHHH nepeAaq. H pu  stom  H3- 
MeHHeTCH .paccTOHHHe Me>KAy na30- 
BblMH UiafiÖaMH 3  H 4, yCTaiHOBACH- 
HWMH Ha KOHnaX 3THX mT0K0:3 .
C maußoft 4 CBH3an pbiqar 5, Bepx- 
HHH KOHen KOTOpOTO UiapHHpHO 
coeAHHei c noMombio BryAKH 6 co 
mTOKOM 7 nepeKAioqeHHH KAanaHOB.
C uiafißoH 3 CBH33H p u q a r  8 , aep x - 
h h ö  KOHep KOToporo ueHTpyeTCH Ha 
naAbne 9, ycTanoBAeHnoM b  Kap- 
Tepe h npoxoAHm eM  c  6oAb- 
mHM 3a30p0M BHyTpH BTyAKH 6. Pb iqarH  5 
h -8 CBH33Hbi A p y r  c A pyroM  mapHHpoM 10. 
TaKHM o6pa30M, H3MeHeHHe IpaCCTOHHHH 
MeiKAy na30BbiMH maäßaMH 3 h 4 Bbi3bi- 
aaeT  nepeMemeHHe mTOKa 7 b  oceBOM Ha
npaBAeHHH. Ilp H  9T0M c noM om bio pu qa- 
tob  11, ynpenneHHUX Ha urroKe 7, HamH- 
MaeTCH noAbifl mTOK 12 oA n oro  113 KAana-

H oe n oA om eH H e OTH ocH TeAbH o m TO Ka 2. 
06a K A a n a «a  b s t o  BpeMH 6 y A y T  3aKpbi- 
t u ,  a  noAOCTH cep B ouH A H H A pa  coeAH H eH bi 
c  a T M o c^ iep o fi q e p e 3  CBepAeHHA b m TO K ax  
KAanaHOB. M exaH H 3 M  o6 ecn eq H B a gT  B0 3 - 
MOjKiHOCTb p y q H o ro  nepeK A ioqeH H H  b C A y q a e  
BbIXOAa nHeBMOCHCTeMbl H3 CTpOH.

3 a 3 o p  M e m A y  K A anan aM H  13 h m TO Ka- 
MH 12 B 3 aK pU T0 M  nOAOIKeHHH COCTaBAHeT 
1,5 mm. P a a M e p u  M exaHH3M a 254X152X 
X104 MM.

BHeniHHH b h a  MexaHH3Ma noKa3aH Ha 
pnc. 5.

H. H. AblM LU HU, j
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ÄECflTHn03HUH0HHbm ABTOMAT ÄJIH H3rOTOBJIEHHH MOÄEJIbHblX CEKU.HH

A BTOMAT (cm . pHoyHOK) npeAHa3Ha- 
■*“  n eu  ä j ih  .npHroTOBÄeHHH M OAeAbHoft 
CM ecn h H3roTOBHeHHH H3 Hee 3BeHteB A e r -  
KomiaBKHX MoAeAeft. ABTOMaT npeACTaB- 
ÄHeT co öoh  KOMnaeKCHbift a rp e ra T ,  b ko-

TopoM  pacnaaBÄHiOTCH wcxoAHbie MaTepwa- 
j ih , npnroTOBÄHeTCH Ma3eoöpa3HaH m o - 
ÄeJibHan cMecb; H3 3Toft CMecn h s t o t o b a h - 
iotch  3BeHbH AenKonAaBKHX m oAeAeft, k o t o - 
p u e  oxHaacÄaioTCH.

PacnaaBÄeH H aa b EAaBHAbHoft ycTaHoa- 
x e  CM ecb C T eK aeT  b  h h h c h h h  ö a x  EAaBH Ab- 
H oro a rp e ra ia ,  oTKyÄa OHa u.eHTpoöe>K- 
hum HacocoM  noÄaeTCH b eMKocTHuft öaK.

H 3 eMKOCTiHoro ö a x a  CM ecb nopm iH M H , 
paBHbiMH o ö b e M y  oäh oh  M em aÄK H , n ocT y - 
n a e T  nonepeM eH H O  b Ä ß e  M exannH ecK H e 
MemaJiKH. n o c a e  nepeMeuiHBaiHHH b T en e- 
Hne 25— 30 MWH. b c p e a e  c  T e M n e p a T yp o fi 

43— 45° o ö p a 3y e r c f i  M a3e o ö p a 3- 
H a a  CMeCb, K o ro p a n  BbiAaBAHBa- 
eTCH H3 M eUlaÄKH O K aTbIM  B03Äy- 
XOM B CÖOp,HHK. Ü 3 CÖOipHHKa 
WHeBMaTHEeCKWM HACOCOM MO- 
Ä eabH aH  CM ecb noÄaeTCH  n o  060- 
npeBaTeabH O M y T p y ö o n p o B O A y  b 
uinpHU.

U ln p H U  iH a m eT ae T  cM ecb  b 
n pecc-c jiapM bi, ycTaHOBae.H.Hbie 
Ha ÄÖCHT.Hn03HU.HOHHOM CTOÄe. 
n p e c c - (j )o p M b i o x a a *Ä a io T C H  n p o - 
TOHHoft B O Ä ofl, H M eiom eft TeM ne- 
ip a T y p y  8— 12°. X U h  n o A A e p jK a -  
«H H  nocTOHWHofi T eM n ep aT yp b i 
CM ecn (43— 45°) b CHCTeMe npH- 
roTOBaeHHH M a3H h u inpH iteB a- 
'HHH U H ipK yaH pyeT BOAa, noAO- 
rp e T a a  a o  s to h  T eM n ep a - 

T y p u .
JlecHTb no3HUHß CToaa pacnpeAeaeHU 

caeAyiomHM oöpa30M: nepBan no3HUHH —  
uinpHueBaHHe; BTopaa, TpeTbH, neTBepTasi, 
nHTaa, rnecTaa h ceAbMaa iio3Hhhh —  
oxaa*AeHHe; aocbMaa no3HHHH —  pac- 
KpuTwe npecc-4>opM h BUAana roTOsoro 
MOAeJibHoro 3B6Ha; AeBHTaa e o 3hiihh —  
oÖAyß npecc-iiJiopM; AecHTaa noawuHH —  
3aiopbiTHe npecc-tjiopM.

ToTOBue 3BeHbH M O A eaeft BHÖpacbiBaioT- 
ch  b  b o a h h o h  KO H Beiiep. B K O M naeK T aBTb- 
MaTa 3X0AHT OAHa ycTaHOBKa a a h  npnro- 
TOBaeHHH MOAeabHoft CMecn h A sa  a c c h t h - 
n03HUH0HHbix «apyceA b H b ix  cToaa.

TexHHMecKa« xapaKTepncTHKa

npOH3BOÄHTe^bHOCTb Ma3enpHroTO-
BHTeJIbHOft MaCTH B KijHüC . . .  60

I lp 0K3B0JlHTeJIbH0CTb aBTOMaia
b uiT/qac . .  .......................................ü o  720 (c  jiB yx

CTOJIOB)
BpeMH n o B o p d a  c noB opoT H oro  

d o n a  c H03HUHH na no3nmiK>
(peryjiHpyeMoe) b e e n .............. 10—20

Ä H a M e ip  c ro jia  b m m ...  1700
K o jiH qecT B o  i i0 3 h u h h ... 10
KojiHqeCTBo KapyceJibHbix ctojiob

b  K O M n a e K T e ................................................ 2
EMKOCTb B M

nJiaBH-nbHoro a r p e r a ia  . . . .  160— 180
6 a x a ................................................ 180
M e m a J iK H .......................................  15
MepHHKa............................... 15

KojiH qecTBo M e im u iO K ..........................  2
Ä aß jieH n e  B 03 jiyxa  b ceTH b t c e 'c M 9 4
O ö m a fl MomHOCTb aBTOM aia b  Kern 49,7
A ntu ia  aBTOM aia np n  pacno jiow eH H H  

B cex  a rp e ra tO B  b jih h h io  b  m . . 8

ABTOMaT BHe^peH B npOH3BO,HCTBO Ha 
M ockobckom  3aBOAe MaJiojiHTpaJKiHNx aB- 
TOMOÖH^efi H M h HCKOM MOTOBeJI03aBO^e.

H. B. E ^ H M O B , 3. A . f lO JIb E E P F , 

H. H. f lA B b lA O B A
H H H TÄ B To n p o M

M A K P O n P 0 4 > H J1 0 rP A < I>

h/i A K P o n p o $ H J io rP A o  M nr-3
* * *  (cm . pHCyHOK) HCnOAb3yeTCH ÄAH 
KOMEAeKCHOfl OUeHKH MaiKpOTeOMeTpHH no
BepxHOCTH AeTaAeft aBTOMOÖHAefl. n p H Ö o p  
A a e T  EpeACTaBAeHHe o BeAHHWHe h xa p a x -

X leT aA H  H3MepHK)TCH b nonepeEH O M  H 
npoAOAbHOM HanpaBAeHHHX npn 3axpeEAe- 
hhh  H3 MepneMOH AeTajiH b  ueHTpax.

J Ia h  H3MepeHHH AeTaAeft, He HMeiomHX 
AeHTpoBbix OTBepcTHft, a Taxace BHyTpeH-

Tepe MaKporeoMeTpHHecKwx oTKAOHeHHii 
no aMEAHTyAe h rnary EorpeiüHocTH npn 
33EHCH Ha ÖyMaJKHOft JleHTe B npHMo- 
yroAbHbix KoopAHHaTax.

h h x  uHAHHAPHHecKHX n oB ep xH ocT e ft  pa3- 
p a ö oT a H b i cneu ,H ajibH bie npH cnocoÖ AeH H H , 
C nOMOUlblO KOTOpblX AeT3AH  yCTaH3BAH- 
BaioTCH Ha n p w öo p e , h p u n a iK H o e  ycE p o ft-

CTBO K yH H B epeaAbH O M y HHAyKTHBHOMy 
AaTHHKy.

T e x H H H e c K a s  xapaKTepHCTHKa

A«ana30H HSMepaeMbix xeiaaeft 
b mm:

Ä i i a M e i p ..................................................... 15—85
a . i H H a ......................................... 150-1000

C x o p o c T b  B p a m e H H H  Ä e i a j i H
b 0 6  m h h .........................................

oTtoo

C K o p o c T b  n e p e M e m e H H H  .n a m H K a
90B M M j M U H .....................................................

C K o p o c T b  n e p e M e m e H H H  ö y M a r n
90, 180, 360B M M ' M U H ....................................................

n p O Ä o a b H o e  n e p e M e m e n n e  Ä a i q H -
Ao 100. K a  B M M ..........................................................

^ a n H a  3 a n n c n  3 a  oahh o ö o p O T
90, 180, 360, 720A e i a ^ H  m m .....................................

U I n p H i ia  3 an H C H  b m m ................... 100
B e p T H K a J ib i io e  y B e ^ n q e H H e  . . . . 1000-10 000
r o p H 3 0 H ia ; i b H o e  y ß e ^ H q e H H e :

n p H  H 3 M e p e i iH H  BAO Tib  o 6 p a -
XI, X2, X43 y i o m e f l ...............................................

n p n  H 3 M e p e » H H  n o  o n p y > K -
XI, 43-2,86H O CTH  ....................................................

r a ö a p u T H b t e  p a 3M epv>i o  mm:
1800A 7IH H 3 .......................

m n p H H a .................................................... 600
B b l C O T a .................................................... 1300

B e c  n p H ö o p a  b k 2 .......................... 1000
r iH ia H H e  o t  c e T H  n e p e M e H n o r o

T O K a :
220H an p n > K 6 H H e  B e ...............................

q a c T d a  b z u , .......................... 50
r i O T p e 6 A H eM aH  M O lIlH O C T b  B 6Ttl . . 500

npHMeHeHHe npHÖopa n03B0AHeT ^yAyn- 
HiHTb iKanecTBO BbinycKaeMbix A eTaA eft, h to , 
b cboio  onepeAb, oöecEeHHT noBbimeHHe hx 
cp oxa  cAyjKÖbi.

e . a . r w n n
H H H TÄ B To n p o M
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25 JIET COTPy^HHHECTBA B 5KYPHAJIE M. H. JILICOBA
T y E P B A H  CTaTbH  KaHÄ. TexH . H a y x  C Ta p in e ro  H a y u n o ro  e o Tp yÄ H H K a  jia - 

-*-*■ S o p a To p H H  HAMH «H cc jie Ä O B a H H e  p a ö o r a  K a p n a im o ro  co eaH H eniiH », 
onyßjiH KO BaH HaH  b M ypH ajie ,\N » 1 3a 1936 r., nojioxceHa b ocHOBy e ro  cJjyHua- 
M eH TajibH o ro  T p y a a  no p a c a e r y  KapuaH H b ix n e p e u a u  aBTOM oÖHjiH.

M. H. Jlb ic o B  y a e a n e T  m h oto  BHHMaHHH H3yHenHio h p a 3p a 6 oTKe h o b h x  
KOHCTpyKUHH p ya e B b ix  ynpaBJieH H fi. ü o  3 TO M y Bom pocy b n cypH aae o n y ß jiH - 
KOBaH p n a  ero  CTaTefi. Bce p y a e ß u e  M exaHH3M H  o t enec t b c h h h x  asTOM OÖH- 
jieft HOBbix M a p o x  aoB o a n a H C b  aBToaaBoaaM H  n p n  h en o c p e a c tb  eHHo m y u a - 
c th h  M. H. Jlb ic o B a . H m  xce p a 3p a ö o Ta H a  h ocBem eH a Ha C Tp a H H u a x  acyp- 
H aaa KOHCTpyKUHH nH eß M oycH aH TeaH  p y a e B o ro  M exaH H 3Ma.

B M a m r H 3e H3a a H  p n a  k h h t, H anncaH H bix M. H. JlbicoBbiM , KaK H a n p H - 
M ep, « P a c u e T  u ia ccH  a e rK o s o ro  aBTOMO'ÖHJia 3HC», «K a p a a H H b ie  M exaHH3- 
M b i», «M e x a H H 3Mbi p y jie B o ro  ynpa ß a e H H H  aBTO M OÖ H aH», «M e r o a b i  H cn b iTa 
HHH aBTOM oÖHHH h ero  M exaHH 3M O B» (ß bin . 2 «K a p a a H H b ie  nepeaauH  aBTOMO- 
6 n a H » , Bbin. 4 «P y a e B o e  yn p a B a e H H e  a B TO M O Ö H jiH »).

B H acTO H iuee BpeMH Mnxana M ßaHO Bnu T a n  a<e 3 k th b h o  co Tp yu H H u a e T 
b acypH aae, KaK h 25 a e T  H a3au.

n , M lx L tU & Z jM U p U S l'

JJ. B. T e J i b ^ r a T ,  B. A. O u i h o k o b . «P aM b i rpy30Bbix aB- 
TOMoÖHJieii», M am rH 3, 1959.

D b in y C K  khhth , nocBsuiieHHW H p a c n e T y , KOH CTpynpoBaH H io 
H HCnHTaiHHHM p aM  rpy30.BbIX aBTOMOÖHJieft, HBJIHeTCfl CBOe- 

BpeMeHHblM .

H o  HacTOsmiero BpeMeHH paöoTHHKH aBTOMOÖHJibHOH nipoMbim- 
jieBHOCTH He paen o jiara jiH  oöocHOBaHHbiM m btoäom  pacneTa aBTO- 
MOÖHJIbHHX paM. BblÖop OCHOBIHblX pa3MepOB AejiajICH Ha OCHOBa- 
HHH OÖpa'ÖOTIKH CTaTHCTHHGCKHX AaHHblX nO OTeneCT'BeHHblM H 3a- 
pyöeaiHbiM  aBTOMOÖHJiHM, a TaaoKe Ha ocHOBaHHH HMeromeroca 
npaKTHHecKoro o n i ir a .

TlpHMeiHHiomHHCH a o  chx n o p  M eT oa  p a c n e T a  JiOHHcepoHOB p a -  
Mbl 'Ha H3THÖ n o a  CTaTHHeCKOH H arpy3K 0H  HOCHT yCJIOBHUH x a p a x -  
T ep , OH He yH H TblBaeT AeftCTBHTejIbHblX HBJieHHH, 'HaÖJHOaalOmHX- 
c a  e p n  ÄBHJKeHHH aBTOMOÖHJin n o  HepOBHofi A o p o r e .  C  HOMOmblO 
3 T o ro  M eTO jia  Hejib3H n a x e  npH ÖjiH3HTejibH0 onpeaeJ iH Tb  hcthih- 
H yio  BejiHHHHy H anpaiK aH H H , B03HH«aioiH .Hx b  a e T a j in x  paM bi. 
ß  CBH3H C 3THM HpHMeHSHOIIIHHiCH B HaCTOM Hee BpeM H paCHeT 
a'BTOMOÖHJIbHHX paM  M'OJKHO paCCM aTpHB3Tb JIHHIb KaK  MeT.OÄ 
CpaBHHTejIbHOH OHeHKH npOHIHOCTH OÄHOTHHHblX ipaM pa3JIHH'HbIX 
aBTOMOÖHJieft.

KoHCTpyHpoBaHHe paMU, Bbi6op KOJiHHecTBa h $opM H  nonepe- 
HHH, MeTOJtOB OOeÄHHeHHH OTÄeJIbHMX SJleMeHTOB paMU RO CHX 
n op  OnpeHejIHIOTCH JIH'HHblM OnblTOM KOHCTpyKTOpa.

B  cbh3h c  noßbiu ieH H eM  TpeßoBaH H H  k oHHHceHHK) B eca  KOH- 
CTpyiKUHH OÄHOBpeMeHHO C nOBHUieHHeM  Dpy3On0Hl>eMH0CTH H OBO- 
pOCTH ÄBHJKeHHH 3BT0MOÖHJI6H 9TH M erO Äbl paC H eTa  H KOHCTpyH- 
poßaHHH cTa jiH  HenpneM JieM biM H, noTO M y h to  T a K o e  KOHCTpyn- 
p oB aH n e 'npHBOÄHT hjih k HeonpaBÄaiHHOM y n e p e p a c x o a y  M eT aa- 
.na, hjih He o öec n eq H B a e T  Hane>KHOCTH KOiHCTpyKUHH.

J J j i a  co3naHHH JierKHx h  npoHHUx paM coBipeMeHHUx aBroM o- 
ÖHJieä paÖOTHHKaM aBTOMOÖHJibHOH npOMblUIJieHHOCTH HyjKHM 
oöocHOBaHHHH m c t o ä  pacHeTa h  MenoAbi HcnuTa'HHH npoßep- 
k h  na onbiTHbix oöpa3u,ax.

K H H ra  T e jib iJ ira T a  ü ,. B. h OuiHOKOBa B. Ä .  ,b 3HaHHTeJibHoft c t e -  
nöHH o c B e m a e T  s t h  B o n p o c u , no3BOJiHH ö o a e e  ocMbicJieHHO, neM 
RO  CHX n op , nOÄXOÄHTb K OH,eHKe npOHHOCTH aBTOMOÖHJIbHblX paM . 
Pa3pa6oTaH iH H H  «aH H U M H  aB TopaM H  M eT oa  p a cn eT a  paM , o c h o -  
B3HHbIH Ha TeopH H  TOHKOCTeHHblX CTepjKIHeft, H OÄTBepjKÄaeTCH 
pe3 y jib T aT aM H  SK cn epH M eT ajib 'H oro  onpeÄ e jieH H H  h c tb h h m x  B e jw -  
HHH HanpHJKeiHHH B ÄeTaJIHX paM bi.

UeH'HbiM r j i ü  k h h t h  HBJiHeTCH HajiHHHe npaKTHHecKHX npHMepoB 
pacneTa paM xopoiuo H3BecTHbix aBTOMOÖHjieft: 3HJI-150, rA3-51  
h MA3-200. 3HaHHTejibHHH HHTepec npeacTaBJiaeT Taxace MaTe- 
pnaji, nocBHmeHHbiH pe3yjibTaT3M onpeÄejieHHH h c t h b h h x  Hanpa- 
JKeHHH B paMaX STHX aBTOMO'ÖHJieft, nOJiyHeHHblH MeTOAOM ÄOpOJK- 
lHO-TeH3OMeTpHH0CKHX HcnbiTaHHH.

yK a a ce M  Ha H eKO Topbie HeÄOCTaTKH k h h t h .

B K'HHre HeT oßoöm eH 'HOH MeTOAHKH p a c n e T a  paM  TH noßb ix  k o h -  

CTpyKHHH, npHTOAHOH AJ1H npaKTHHeCKOTO npHMeHeHHH B K0H- 
cT p yK T op oK H x  ÖKipo, a  T a K * e  npaKTHHecKHX peKOM eHAapHH no 
KOlHCTpy.KTHBHblM pelHeHHHM THnOBblX Y 3JI0 B aBTO M O Ö H JIbH U X  paM .
He O TpaaceH o BJiHHHHe Ha HanpaHceHHH b p a M e  nepepacnpeAejie- 
h h h  H arp y3 0 K  n p «  öyKCH ponaH H H  n p n u en oB . O T cyT C T B yeT  pa3A eJ i, 
nocBHm eHHbiH  TeXHOJlOTHH np0H3B0ACTBa COBpeMeHHblX paM .

B o ö m e M  K H H ra  H B j ia e T c a  n o j i e 3iHHM nocoÖ H eM  r j i ü  paßoTH H - 
KOB aBTOMOÖHJibHOH npOMblUIJieHHOCTH, CBH3aHHbIX C npOeKTHpO ' 
B3HHeM H HCnblTaHIieM  aBTOMOÖHJIbHblX paM .

B . E . C K P H t l H U b l H

M o c h o b c h m h  a B T 0 3 a B 0 fl H M eH H  / iH x a H e o a
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H A f l E H f H b

OPE3EPHbIE H 
PACTOMHblE CTAHKH

Tun RT
^ipe3B bIH aH H O  MOIHHblH yCTOHHHBblH CTaHOK, 

c  s jieK T p oH H M M  yn p a B J ieH n eM , co  rn ra iH - 

f le i ie M , CMOHTHpOBaHHbIM B npHMOyi'OJIbHOM 

n p H 3 M a T m ecK O M  n o ji3 y H e , a j ih  n p oH 3 B O fl-  

CTBa TJD K ejib ix  4>p e3 ep H b ix  h  pacT O H H bix  

o n e p a p iu i .

I fe rO T O B J IH IO T C H  T p e x  p a 3 M e p O B  CO II lr iH H -

ye jie .M  flH a M erp oM  o t  1 5 3  f l o  2 5 3  m m .

I l o d p o ß i ib i e  d a m ib ie  o x o m n o  e b ic u A a m m c n  n o  

3 c m p o c y .

W I L L I A M  A S Q U I T H  L T D.
3aeod: H A LIFA X , YO R K S , A H rjlM fl 

HALIFAX HOUSE, STRAND, LO N D O N , W.C.2. 
A h t/ ih h

TeAefßoHx Trafalgar 7224-6 TeneepaMMU: Drillmach, London

MAXICUT
3y  B O C T P O T  AJ l bHb l E  

C T A H K H
B b ic o K o n p o H 3 B O A H T e j ib H b ie  M o ip i ib i e  c r a H K H  a j i h  H a- 

p e 3 a H n a  3 y 6 n a T b ix  n o j i e c  c  n p H M b iM  h  c r m p a n b u b iM  

3 y 6 o M ,  3 y 6 ^ a T b ix  K O J iec  c B iiy T p e i iH H M  3 a n e iu ie H H e M  h  

BCe B 0 3 M 0 > K H b IX  3 B e 3 flH a T O K  C (J )aCO H H bIM H  npO (J )H JIH M H . 

I lp H M e H e H H e  T a K H X  C T aH K O B  f la e T  B 0 3M 0>K H 0 C Tb

oßecne^HTb Bbicmyio creneHb t o h h o c t h  npoflyrajim h  

MHHHMajibHyio 3aTpaiy BpeMeHH Ha nepexo^bi o t  

npoH3BOflCTBa oflHoro H3AejiHH Ha apyroe. 

3anpocu Hanpaennüme no a d p e c y t

D R U M M O N D  B R O T H E R S  L T D .
3aeod: G U ILD F O R D , SURREY, A H TJIM H

HALIFAX HOUSE, STRAND, LO N D O N , W.C.2. AHTJlMfl
TeAe$o»: Trafalgar 7224-6 TenezpaMMbt: Drillmach, London
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O n p M a  C A J IH C B E P H  T P A H C M H U IE H  J IH M H T E J I, n a ro T O B jiH eT  B e n y m n e  o c h  p a 3 H o r o  

r a n a  h j ih  j ie rK O B b ix  h  r p y 3 0 B b ix  a B T O M oS n u en , > K e jie3 n ou op o> i< H b ix  h  3aB O flC K n x T n ra n e n  

B c e x  b h a o b .  T h i i i i h i i o c  H a u c jiH e  4 *n p M b i noK a3aH O  Ha p H c y H K e . K p o M e  B e u y m n x  o c e ä ,  

tpnp M a H 3roT O B jiH eT  K o iiH H c c K iie  r n n o n f lH b ie  n e p e u a n n  c  in ecTepH H M H  una.MCTpo.M u o  6 0 0  m m , 

HMeioLHHMH c im p a n b H b ie  3 y6 bH .

O n p M a  BbinycKaeT Taione KonnnecKne mecTepHH c npHMbiMH 3 y 6 bH.Mi1, flnaMexpoM 3 0  1 2 5  m m
\

h  b  c o c t o h h h h  noc'TaBJiHTb o c h  h  Bajibi p a 3 H o ro  THna.

H ain a n p o f ly K u n n  p a c n p o c T p a H e H a  n o  B ceM y  M n p y . O n p M a  3apeK O M eH U O B ajia  c e ß n  b m c o k h m  

M acTepcTB O M  n  k o p o t k h m h  c p o n a M n  B b in o jiH eH H H  3aK a30B .

r ip e f ln p H H T H e  cpnpM bi o ö o p y u o B a n o  coB p eM eH H b iM H  C Ta iin aM n  r n n c o H  c a M o ro  n o c n e u H c r o  

B b in y c n a  u j ih  H a p ea a n n H  3 y 6 n a T b ix  n e p e u a n  n  h o b c h u ih m h  CTaiiKa.MH u p y r o r o  n a3H an eH H H .

I I p o c u M  H a n p a e / in m b  3 a n p o c u  n a  p y c c K O M  m u n e  n o  a d p e c y :

SALISBURY TRAHSMISSION LTD.
B I R C H  R O A D  • W I T T O N  • B I R M I N G H A M  6 • A H r XI kl fl
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