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r O M  M 3  R A H M f t  —  X X V I I

TexHOjiorHHHOCTb KOHCTpyKUHH— BajKHeHuiee ycJiOBHe MaccoBoro

n p 0 H 3 B 0 A C T B a

A. A. AH flEPC
ro c y f la p C T B e H H b lH  K O M H TG T  C o B e T a  M m H H C TP O B  C C C P  n o  a B TO M a TH 3 a i4 H H  H M a U IH H O C Tp O e H H K )

B OTEMECTBEHHOH a'BTOMOßHJIbHOH npOMUIUJieHHOCTH B 
HacTosimee BpeMH npoHcxoAHT 3HaAHTeAbHan KaqecTBeHHaa 

nepecTpofiKa. B ce  B eflym n e aBTOMoÖHAbHbie 3aB0ÄW to to b b tc h  k 
n e p e x o jy  b 1961—1963 rr. Ha HOBbie M oaejin  rpyaoBbix 3btom o- 
ÖHAefi pa3AHAHoß rpy3cm0Ä'beMiH0CTH, KOTopue oö jiaÄ a ioT  ö o jie e  
BHC0KHMH TeXHHKO-SKOHOMHHeCKHMH nOKa3aTeAHMH H AyAlHHMH 
BKcnjiyaTauHOHHbiMH xapaKTepncTHKaMH. K  hhm o th o c h tc h  HOBbie 
6a30Bbie MOAeJiH rpy30Bbix aBTOMoßHAeft ropbKOBCKoro aBT03aB0- 
Aa TA3-52 h EA3-53, M o cxoB cK oro  aBT03aBoaa hmchh JlnxaAeBa 
3HJI-130 h 3HJI-131, ypaJibCKoro aBT03aBoaa ypaa3HC-375, 
M m hckoto aBT03aB0Aa MA3-500, KpeM eHAyncKoro aBToaaBOAa 
KpA3-250 h  Ap.

CTpoHTca hah  peKOHCTpyHpyioTCH 3aBOAU, Ha KOTopwx ßyaeT 
opraHH30BaHo cneHHaAHanpoBaHHoe hpoh3boactbo aBTOMOöHAb- 
hux  arperaTOB h MaecoBbix AeTaAeft —  3aB0A>KCKHft h JlpocjiaB- 
CKHÖ MOTOpHbie 3aBOÄW, TOTOBHIHHe K npOH3BOACTBy CeMeHCTBa 
V-o6pa3Hbix KapßropaTopHbix ABHraTejieft h ABKraTeaefl c  boc- 
n/iaMeHeHHeM ot c>k ath h ; MeAHTonoAbCKHü 3aBOA MHKpoAHTpa>K- 
hux  ABHraT&neft; CepAoßcRHÜ 3aB0A 3aaHHX .moctob; OpAOBCKHft 
33BOA aBTOMOÖHJIbHblX KOMnpeCCOpOB; Pa3aHCKHH 3aBOÄ aMop- 
TH3aTOP0B, MejIüÖHHCKHH 33BOA KAanaHOB H TOAKaT&neft H Ap.

njia.HOM paSBHTHH HapOAHOrO X03HHCTBa Ha ÖAHJKaftUlMe rOAbl 
npeAyoMaTpHBaeTCH 3Ha'iHTeAbHoe pa3BHrae cymecTByiomHX h 
opraHH3auHH hobmx 33boaob a ah  :npoH3BOACTBa c peA C TB  cneuna- 
AH3HpoBaHHoro TpaHicnopTa (npHuenoB h noAynpHHenoß), aBTO- 
MoÖHAeft-tjiyproHOB ipa3AiHAHoro Ha3HaHeHHH, pe<J)pH>KepaTopoB, 
aBTOMo6HAeH-UHCTepH, naHeAeB030B, KOHTpeftAepoB h t . n.

M Horae 3aBOAH, b tom ahcac h HOBbie, yTBepjKAeHbi BeAymHMH 
B OÖJiaCTH C03AaHHH P33AHHHHX THnOB CIjeAHaAH3HpOBaHHbIX 
TpaHcnopTHbix cpeACTB. K  co3AaHHio hobmx aBTOMOÖHAeft h arpe
raTOB npHBAexaeTca 3HaAHxeAbHbifi Kpyr hobmx opraHH3auHH —  
KOHCTpyKTOpCKHX ÖIOpO H 33B0A0B, He HMeiOIHHX euje AOCTaTOHHO- 
ro OnblTa paÖOTU B aBTOMOÖHAbHOH npOMMIHAeHHOCTH.

B 3thx ycjioBHHX oöeoneAeHHe sROHOMHAecKH oöocHOBaHHoro 
KOHCTpy H p OBa H H H HOBblX H3AeAHÜ, 06eCneAHBai0 IHHX H«3KyiO 
CTOHMocTb hx H3roTOBAeHHH, paapaöoTKa aah hhx KaAecTBeHHofi 
AOKyMOHTaUHH HBAHIOTCH OTBeTICTBeHHOft 3aAaAeft HaiHHX npoeKT- 
HO-KOHCTpyKTOpCKHX OpraHH3aHHÜ H HayAHO-HCCAeAOBaTeAbCRHX 
HHCTHTyTOB.

O ähhm  h3 HanpaBAeHHH, oxBaTbiaaeMbix noHHTHeM opraHH3auHH 
SKOHOMHHeCKH OÖOCHOBaHHOrO KOHCTpyHpOBaHHH, HBAHeTCH paÖO- 
Ta HaA C03A3HHCM TeXHOAOTHHHblX KOHCTpyKHHH.

nOÄ TeXiHOAOrHHHÖCTblO KOHCTpyKHHH HOHHMaeTCH CTeneHb CO- 
OTBercTBHH KOHCTpyKHHH MauiHHbi (y3A a, a rp eraTa , a c th a h ) bo3- 
M o ä h o c th  HaH6oAee skohom hahoto  ee H3roTOBAeHHH npn 3aAaH- 
hom M acuiTa6e nponaBOACTBa h coBpeMeHHOM ypoBHe pa3BHTHH 
cpencTB npOH3BOACTBa. ripoBOAHMan b HacTOHmee BpeMH n o  naa- 
Hy rocyA apcxB eH H oro  KOMHTeTa CoBeTa M h h h c tp o b  CCCP no 
8BT0MaTH3aHHH H MaUIHHOCTpOeHHK) pa3pa60TKa paHH0H3AbHbIX

Phäob THnopa3MepoB MauiHH, arperaTOB h AeTaAeft h nocAeayio- 
man 3a 3thm hx KOHCTipyKTHEHan pa3pa6oTKa Aacr oxcHAaeMHß 
aKOHOMHAeCKHH 3(J)(j)eKT TOAbKO B TOM CAyHae, 0CAH npH KOH
CTpyHpOBaHHH ÖyAyT COÖAIOÄeHbl npHHHHnbl MaKCHMaAbHOfl Tex- 
HOAOrHAHOCTH KOHCTpyKHHH, H03BOAHIOIH'He pa3pa60TaTb HaHÖO- 
Aee paHHOHaAbHbie TnnoBbie TexHOAorHwecKne nponeccbi Ha coot- 
BeTCTBytoiHHe phau  THnopa3MepoB AeTaAeft h arperaTOB. PaHHO- 
HaAbHo nocTpoeHHbie TnnoBbie TexHOAorHAecKHe nponeccbi, b cbok» 
onepeAb, no3BOAHK>T b HeKOTOpbix CAyqaHX C03AaTb THnoBue Ma- 
uiHHbi h arperaTbi äah ocymecTBAeHHH sthx  nponeccoB.

CoÖAIOAeBHe npHHHHna TeXHOAOrHAHOCTH KOHCTpyKHHH B03- 
mohcho b HanCoAee noAHoß Mepe b tom CAyqae, ecAH b npopecce 
KOHCTpyHpOBaHHH co3AaBaeMbie MaujHHa, y3eA hah perajib 6ynyT 
ipaccMaTpHBaTbCH KOHCTpyKTopoM ne TOAbKo KaK oöbCKTbi, npeA- 
Ha3HaH6HHbie äah BbinoAHeHHH Tex hah hhmx 3aAaHHbix hm pa- 
6oahx 4>yHKHHft, ho h KaK oß-beKTbi npoH3BOACTBa. 3 t o  ÖyneT 
TOAbKO TOTAa, KOIlAa npH pa3paßOTKe KOHCTpyKHHH H3AeAHH 
KOHCTpyKTopbi ßyayT b paBHoft CTeneHH yqHTbiBaTb KaK ycAOBHH 
3KCnAyaT3HHH, TaK H SKOHOMHAHOCTb H3rOTOBAeHHH.

MaKCHMaAbHaH SKOHOMHHHOCTb KOHCTpyKHHH C TOAKH 3peHHH ee 
npOH3BOACTBa MOHteT 6biTb oöecneAeH a TOAbKo npn coÖAKDAeHHH 
b npoH ecce KOHCTpyHpOBaHHH HeKOTOpbix BbipaöoTaHHbix npaK- 
THKoft onoeAeAeHHbix TpeßoBaHHft. K  sthm  ochobhum  TpeöoBa- 
hhhm b nepB yio  OAepeAb othochtch:

1) -npocTOTa KOHCTpyKTHBHbix peuieHHÜ;
2 )  COOTiBeTCTBHe K O H C TpyK H H H  M a C U IT a Ö a M  m pO H 3B O Ä C TB a;

3 )  TeX H O A O TH A eC K aH  H K O H C TpyK TH B H aH  n p eeM C T B eH H O C T b  M a - 

UIiHH H HX yH H (J )H KaH H H ;

4) c o Ö A iO A e H H e  c n e H H ^ H A e c K H X  T e x H O A o rn A e c K H X  T p e ö o B a H H H , 

n p H c y u iH X  K a J K flO M y  S T a n y  n p oH 3 B O A C T B a .

HaHÖOAee HpOCTbIM KOHCTpyKTHBHbIM ipemeHHeM HBAHeTCH TO, 
npH KOTOpOM H3AeAHe ÖyAeT HMeTb MHHHMaAbHOe KOA'HAeCTBO Ae
TaAeft. ÄeTaAH H3AeAHH ÄOAJKHbl ÖblTb MaKCHMBAbHO CTaHAapTH- 
30BaHU H HOpMaAH30BaHbI, ATOÖbl AAH H3rOTOiBACHHH HX HCnOAb- 
30 B 3 A H C b  HaHÖOAee SKOHOMMAHbie 33r0T0BKH npH MaKCHMaAbHOM 
npHMeHeHHH paenpOCTpaHeHHUX BHAOB OneHH3AH3HpOB3HHOrO 
ö6OpyÄOBaHHH, T. e. KOHCTpyKHHH Ka>KAOft AeTaAH ÄOAJKHa n03- 
BOAHTb B6CTH OÖpaßOTKy C MaKCHMaAb'HOft SKOHOMHAHOCTbK), 6e3 
npHMeHeHHH cneHHaAbiibix npneMOB oöpaßoTKH «  pyAHbix onepa- 
HHÖ, TpeßyiOUTHX ÖOAbUieft. AAHTeAbHOCXH H BbICOKOfl KBaAH(J)H- 
K3HHH.

CpaBHHBaH C TOAKH 3peHHH TeXHOAOTHAHOCTH KOHCTpyKHHH B 0- 

Ahhoto Hacoca (pnc. 1) h BeHTHAHfopa (pnc. 2 )  aBTOMoÖHAbHoro 
ABHraTeAH c KOHcnpyKHHefi 3Thx x e  y3A0B, oObeaMnneHbix b oa- 
ihom arperaTe (pnc. 3 ) ,  cAeAyeT 6e3ycA0BH0 oTAaTb npeAnoATeHHe 
nocAeAHeft KOHCTpyKHHH y3A0B, « M e r o m H x  TpnAHaTb Ase AeTaAH 
BMecro AeBHTHaAHaTH h AßaAHara nHTH AeTaAeft, coAep*auj.HxcH 
b 3thx y3Aax, BbinoAHeHHbix pa3AeAbHbiMH anperaTaMH. ripn stom 
y3Abi, oöbeAHHeHHue b oahom arperaTe, He HMeioT AeTaAeft 6oAb-
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2 ÄBTOMOÖHjibHan npoMbiuijieMHOCTb M  4, 1961 r.

UIOH TeXHOAOnmeCKOH CÄOIKHOCTH. Ü 3  KOHCTpyKU,HH pOAHKOBOTO H 
n nocK oro  TOAKaTeAeii (pnc. 4 a 5), npeÄHaaHaMeHUbix a ah  ÄByx 
MOAHc|)KKau.HH OÄHoro h T o ro  »ce ÄBHraTwiH, öon ee  TexHOAoraH- 
Hoft HBAaeTca KOHcrpyKUHH riAOCKoro TOJiKaTejiH, co cT oam ero  
TOJlbKO H3 OAHOH ACTaAH, KOTppyiO OOAyHaiOT MeTOÄOM TOMHO.ro 
AHTbH C MHHHMaAbHbIMH inpHpyCKaMH H ÄAH KOTOpOH TipeÖyeTCH 
MexaHHMecKaa oö p a ö o rK a  TOJlbKO UMHtjioBaHiHeM.

K  H a aöo jiee  skohom hhhhm  o th o c h tc h  3aroTOBKH, n o jiy ia eM b ie  
H3 oöJierMennbix rayT H X  npo<J)HjieH x o a o ä h o h  hah rop a q e ii BbicaA- 
KOH, XOJIOÄHOH IIIT3 M n OBKO H H3 JieHTbl HÄH AHCTa, MeTOABMH

P hc. 1.

TOHHOTO AHTbH (jIHTbe HOA AaBJieHHeM, JIHTbe B KOKHAh, no Bbl- 
naaBJiHeM biM  m o ä ca h m , b oöOÄOMKOBbie (JiopM bi) h  t . ä .

THyibie npotfiHJiH H3roTOBnaioTCH H3 ropaaeKaTaHoii h x o jio ä - 
HOKaTaHOH OTOJKHCeHHOH JIHCTOBOH, AeHTOHHOH H nOAOCOBOH yr- 
ÄepOÄHCTOH HÄH HH3KOAerHpOBaiHHOH CT3ÄH THna 09T2 HÄH 
14xrc. ripHMGHeHHc rayTbix npoijiHÄeH oöecneiHBaeT b pa3AHH- 
HblX KOHCT.pyKÄHHX OT 10 ÄO 70%, & B CpeÄHCM ÄO 25% 3K0H0- 
m hh MeTaAAa; npn s tom  b paÄe cnyaaeB ycTpaHaeica MexaHHae- 
CKaa oöpaöorKa, pe3Ka, CBapxa h Apyrae TpyÄoeMKue onepaumi 
h cymecTBeHHO ycKopaerca cGopxa. Tax, b CAyaae npHMeiieHHH 
oÖAeraeHHhix h rayTbix npo^HAeft H3 HH3KonerHpoBa«H0H c th a h

0 0 i
0

-----

P hc . 2.

(BMecTO ro,paaeK aTa«b ix  copTOBbix n p o^H A efi Mapxn C t. 3) h 
ÄpyrHX KOHCTpyKTHBHblX MepOnpHHTHH, npH H3rOTOBAeHHH aBTÖ- 
MoOHAbHbix h TpaKTopHbix npHpenoB noAyMaeTca GoAbinaa skoho- 
mhh MeTaAAa: no uaHHbiM H AM H , no npnueny HpÖHTCKoro 3aB0- 
Äa 250 k z  na k b iräom  npnuene. Bec tip im ena  HAMH-783 Ha

200— 300 k z  MeHbine Beca aHaAoraHHoro cepH finoro  npnuena 
lFITC-3, a Bec npnuena HAMH-785 npHMepHO na 1000 k z  MeHb- 
rne Beca cepuftHoro n p «u e n a  FlTC-3,5.

MejiKHe h opeÄHHe ÄCTaAH cpaBHHTeAbHo ca o jk h oü  KOHfjwrypa- 
UHH, H3roTOBAaeMbie H3 noKOBOK, 3K0H0MHM8CKH uenecooÖpa3HO

P hc. 3.

n e p e B O Ä H T b  H a  T o a n o e  A H T b e . TaK, cpeÄH aa CTOHM OCTb 1 t  tb k h x  
A e T a n e H ,  n o A y a a e M b ix  h3 hokobok , c o c T a B A a e T  2,5 T b ic .  pyö., a 
n p H  H 3rO TO B AeH H H  H3 TOMHOTO AH TbH  O K O A O  1,65 TbIC . ipyÖ . F Ip H

P hc. 4. P hc. 5.

3tom  Ha 40— 50% yMeHbuiaeTca TpyÄoeM KocTb MexaHaaecKoft oö
paöoTKH, h to  noÄTBepiKAaeTCH npuMepaMH, uphb cach h bimh b 
T a Ö A . 1.

T a f i j i x n a  1

HaiiMeHOBaHue AeTaAeft

BpeMfl MexaHnqecKofi 
o6pa6oTKH AeTaAeft aaa 
100 aBTOMOÖHAeft b qac.

H3 nOKOBOK H3 AHTbfl

BHAKa Tflrn ynpaßjieHHfl pasASTOMHoft ko- 
pO Ö K H .................... ... .......................... ... 6,37 2,54

BHAKa Tarn npHBOAa ueHTpaAbHoro Top- 
M 0 3 a .................................................................... 6,44 3,8

Bn.iKa Tflrn BKAHwennfl cueimeHHfl . . . . 1,52 0,87
Pery^npoBOMHafl rafina T f l r n ..................... 1,67 1,37
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B HaCTOHmee BpeMH MeTOÄOM AHTbH B OßOAOHKOBbie (|)OpMbI 
npoH 3BOÄHTCH TaKH e A eTaA H , KaK KO AeH aaTbie B aab i, p a cn p eA eA H - 
TeAbHbie B3AHKH, THAb3bI UHJIHHApOB H A p . ‘, 3THM oßecneHHBaeTCH 
3HaAHTeAbHaa sk oh om h h  M eTaA A a h scjxJieKTHBHoe C H im eH H e T p y - 
AOeMKOCTH iH3rOTOBAÖHHH.

Ha aAKJMHHHeßoe AH Tbe n oA  A aB A en neM  nepeBOAHTCa TaKH e 
CAOMiHbie AeTaAH , KaK ßAOKM IfHAHHApOB. r lp H  3T0M  H e TOAbKO B 
2,5— 3 ipa3a yM eH b in aeTca  Bec ö a o k o b  n o  cpaB H eH H io  c  ayryH H biM H  
6 a o k 3 m h , h o  h  b  H ecKOAbKo p a3  yC K o p a e T c a  h  o ß A e ra a e T c a  n o A y -  
HeHHe AHTba h e r o  M exaH H aecK aa  o ß p a ß o T K a . H a n p n M e p , aBTOM a- 
T H iecK aa  a h h h h  M exa H n a ecK o fi o ß p a ß oT K H  a y ryH H b ix  ö a o k o b  Ha

AeHHH M aA oraß ap H T H b ix  A e T a A e fi aBTOMOÖHAeä h  A B u ra T e A e fi, 
b t o m  HHCAe h CHAOBbix. Y s t e  B e A y T ca  p a ö oT b i no  npon3BOACTBy 
H3 n n a cT M accb i TaKHX A e T a A e fi,  K aK  K pb iAbaaTK H  BOAaHbix H aco- 
c o b ,  niKHBbi B eH TH AaTopoB  h  re H e p a T o p o B  ( p n c .  6 , 7 ), AeTaAH  
IteH T p o 6 e>KHbIX MaCAOOaHCTHTeAeft, n O p iIIH H  npHBOAa T0pM 030B , 
pa3AHHHble K o p n y c a  H KpblUlKH H T, n.

Ha 4>h i\ 8  H 3 o 6 p a > K eH  n e H T p o ß e a c H b ift  M a c A o o a H C T H T e A b  k o h - 

C TpyK U H H  y p a A b C K O r o  a B T 0 3 3 B 0 A a . K  OCHOBHbIM A e T a A H M  3TO rO  

a r p e r a T a  o t h o c h t c h  K o p n y c  1 p o r o p a ,  K ipb iu iK a  2  p o r o p a  h  k o a - 

n a K  3  u .e H T p o 6 e > K H o ro  M a c A o o a w c T H T e A a .  K o p n y c  h  jq )b iu iK a  p o -  

T o p a  O T A H B a io T c a  H3 aA K D M H H H eB oro  c n A a ß a  h  M e x a H H a e c K H  o ß p a -  

ö a T b iB a io T C H . P o T o p  B p a m a e T c a  c o  C K o p o c T b K i 6 0 0 0 — 7 0 0 0  o 6/ m h h . 

O h  p a ß o T a e T  b  y c A O B H a x ,  b  k o t o p h x , n o M H M o  n p oaH O C T H  h  T e M - 

n e p a T y p o C T o f tK o c T H  b  n p e A e A a x  o t  — 4 0  ä o  + 1 2 0 ° ,  T p e ö y e T c a  

CTOÖKOCTb K BH Ö paU H H  h  n o B b im e H H o e  c o n p o T H B A e H H e  y A a p y .  

K o A n a K  u e H T p o ö e a c H o r o  M a c A O o a n c T H T e A a  C A yn cH T  a a h  T e p M e T H -  

3 an H H  B c e r o  y 3 A a  h  p a ß o T a e T  b  c p e A e  r o p a a e r o  M a c A H H o r o  T y -  

M a n a .O iH  H iT a M n y e T c a  H3 x o A O A H O K a T a H O H  a h c t o b o ü  c t b a h  h  n o A -  

B e p r a e T c a  a H T H K o p p o 3 H Ö H o fi o a p a c K e .  Ha p n c .  9 — 11 n o K a 3 a H b i

Phc. 6 . P hc . 7.

H p o c A a B C K O M  m o t o p h o m  3 a B O A e  H M e e T  no n p o e K T y  A e B H H O C T O  
BOCeMb CT3HK0-B, a  aH aA O T H H H a a  AHHHH A A H  npO H 3B O Ä C TB a  B 

2 p a 3 a  ßoAbinero K O A H a e c T B a  a A io M H H H eB b ix  6a o k o b  u a  3aBOA>K- 
CKOM M OTOpHOM  3 a B O A e  COCTOHT H3 C O pO K a  T p e X  CT3HKOB.

Phc. 8.

B H a c T o a m e e  B p e M a  u in p o K O  B e A y T c a  o n b iT H b ie  p a ß o T b i  n o  H3- 

ro T O B A eH H io  aB TO M O Ö H A bH b ix  K y30B O B  H3 n A a c T M a c c .  B ß A H J K a fi-  

u iH e  r o A b i  A e r K H e  K p y n H ® n a H e A b H b ie  A e T a A H  H3 n n a c m a c c  ä o a j k - 

Hbl C T 3 T b  OCHOBHbIMH 3 A eM eH T 3 M H  KOHCTpyK IXHH K y30B O B  A eT K O - 

b h x  a B T O M O Ö H A efi, a B T o f iy c o B ,  a B T O M o 6 H A e ft - ( j )y p ro H O B  h  c n e -  

H H aA bH b lX  K y3Q B O B  aB TO M O Ö H A eft p33A H H H O rO  H a 3 H aaeH H H . n A a C T -  

MaCCbl ÄO AJKH bl B c e  Ö O A ee  U IH pO KO  n p H M eH H T b C a  H n p H  H3TOTOB-

P hc . 9. P hc. 10.

P hc. 11.

T e  » c e  A e T a A H , H 3 ro T O B A eH H b ie  H3 n A a c T M a c c b i  —  A e T a A H  p O T o p a  

H3 M a T e p n a n a  Ar-4 h  K O A n a K  M a c A o o a H C T H T e A a  H3 b o a o k h h t 3 .

f l e T a A H ,  B b in o A H eH H b ie  H3 y K a 3 a H H b ix  M a Te p n a A O B , ß o a e e  T e x -  

H O A o rH a H b i, a e M  M e T a n A H a e c K H e ,  T a K  K a K  n o A H O C T b io  H C K A io a a e T -  

c a  h x  M e x a H H a e c K a a  o ß p a ß o T -  

K a  H a H T H K 0 p p 0 3 H 0 H H a a  OK- 

p a c K a .

JXOAJKHO U IHpOKO B H eA P H T b - 

c a  ( r A e  s t o  3 K 0 H 0 M H a ecK H  

B b ir o A H o )  n o A y a e H n e  3 a r o x o -  

BOK HAH A e T a A e f i  CAOJKHOÖ 

K O H (})H ryp a u H H  m c t o a h m h  aB - 

T O M a T H a e c K o ft  h  n o A y a B T O M a -  

TH aeCKO Ö  A y rO B O H , CTblKOBOÖ 

h  T o a e a H o f t  C B apK H  H3 A e i a -  

A e f i  h a h  3 a ro T O B O K  n p o e r e f t -  

m e r o  b h a b  (p n c .  1 2 ) .  ü p n  

ß o A b u iH X  M a c u iT a ß a x  n p o H 3 -  

BO ÄC TB A , O npaB ÄblB aK D H lH X  

H 3 ro T O B A eH H e  6 o A e e  h a h  M e- 

H e e  C A O Ä H b ix  H J T aM n oB , 3 a M e -  

H a  C B a p H b ix  y3 A O B  n iT a M n o -  

B3H H bIM H  A e T a A H M H , H e  T p e -

ß y io n iH M H  M e x a H H a e c K o f i  o ß p a ß o T K H , n o 3 B O A a e T  3 H a a H T e A b H o  
C O K p aT H T b  T p y A O eM K O C T b  HX H 3rO TO B AeH H H  (p H C . 13).

P Ip ocT O T a  KOHCTpyKTHBHbix peu ieH H Ö , K aK  npaBHAO, n p eA O n p e- 
A e A a e T  H aHM eHbinnft Bec MauiHHbi, y3 A a , A e ra A H , a M e iib m e fi no 
B e cy  M auiHHe cooT B eTC TB yeT  M eH b inaa  TpyAO eM KO CTb e e  h s f o t o b - 

AeHHH H, C A eÄ0B 3TeAbH 0 , M eH b m aa  CeßeCTOHMOCTb. KoH CTpyKTH B- 
h o  ß o A e e  npocTb iM H , a  3 H 3 h h t , ßonee TexH O AornaH biM H  C A eA yeT  
caH TaTb  KOHCTpyKUHH T e x  MauiHH, b  K O Topb ix  npHMeHeHO MHHH- 
M aA bH oe KO AH aecTBo pa3AH aH bix  M ap oK  C TaAefi h  A p y r n x  M aTa- 
pnaAOB h  HCKAioaeHO n cn o J ib 3 0 B a H n e  cn eu H a A b H w x  Bb icoK O Aern - 
poßaH H bix  C TaAefi.

M H o r o o 6 p a 3 H e  M a T e p n a A O B  B A e a e T  3 a  c o ß o f i  M H o r o o ö p a 3 H e  

T en A O B b lX  pe3KHM OB HX o ß p a ß o T K H  H, C A eA O B a T eA b H O , n A a B H A b - 

H b ix , a  T a K > K e  H a r p e ß a T e A b H b ix  a r p e r a r o B  a a h  o t a h b k h , in ia M -  

n oB K H  h  T e p M o o ß p a ß o T K H ,  a a h  a e r o  T p e ß y e T c a  y ß e A H a e H H e  n p o -  

H 3B O AC TB eH H b ix  n A o u ia A e f t  ä a h  h x  p a 3 M e m e H H H . f l p n  s t o m  TaK H ce 

y c A O J K H a e T c a  M e x a H H a e c K a a  o ß p a ß o T K a  B C A eA C TB H e M H o r o o ß p a -  

3H a  p a 3 A H a H b IX  p e jK H M O B  o ß p a ß o T K H  H a C T 3 H K 3 X , BHAOB O X A a jK - 

A a io n iH X  >K H ÄK O C Tefi h  p a 3 A H a H o fi  r e o M e ip H H  p e n v y m e r o  H H C T p y 

M e H T a ; yCAOJKHHIOTCH yCAOBHH c ß o p a ,  COpTHpOBKH H X paH eH H H  

C T p y jK K H , y ß e A H a H B a e T c a  H O M e H K A a iy p a  h  3 a n a c b i  M a T e p n a A a  Ha
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C K J ia ,n ,a x  h  b  n p o H 3 B o ,n ,c T B e ,  y B e j iH H H B a e T c a  o n a c H o c T b  n e p e n y T b i -  

b b h h h  M a p o K  c r a j i e f t  b  u e x a x  h  H a  C K J ia a a x .  A H a j i o r H H H b i e  3a -  

T p y Ä H e H H H  O Ö y C J IO B J IH B a iO T C H  h  n p H M e H e H H e M  M H 0 r 0 0 6 p a 3 H b I X  

B H flO B  a H T H K 0 p p 0 3 H H H b IX  H  f l e K O p a T H B H b lX  J ia K O K p a C O H H b lX  H 

r a j ib B a H H H e c K H X  n o K p u T H H .

C y m e c T B e H H a a  s k o h o m h h  B B e c e  m o j k c t  ö b iT b  f l o c T H r a y T a  3a 
C H e T  n p H M 6 H 6 H H H  H H 3 K O J ie r H p b B a H H b IX  C T a j i e f t  O C O Ö eH H O  flJ IH  f l e -  

T a a e f t  p a M , H e c y m n x  s j i e M e H T b i  K y 3 0 B O B  h  f l p .  I l p n  n p H M e H e H H H ,

P hc. 12.

HanpHMep, cra jiH  09r2 ä jih  aBTOMoöHjibHbix paM, b m ccto  y r jiep o - 
ä h c to h , CHHHcaeTCH Bec paMbi Ha 15— 20%, h to  flaeT  npHÖJW3H- 
re jibH o 100 p yö . skohom hh Ha K a jK Ä yio  TOHHy 3aMeHeHHOH c th jih .

B a jK H b I M  4 > a K T O p O M  B n p O H 3 B O flC T B e  H O B b lX  M a iU H H  H B J IH eT C H  

K O H C T p y K T H B H a a  h T e x H O J io r H H e c K a a  n p e e M C T B e H H O C T b ,  B b i p a j K a i o -  

m a a c a  b t o m , h to  Ö J i a r o f l a p a  h 3bcctho h  y H H ^ J H K a i iH H  n p H M e H a e -

Mbix KOHCTpyKUHH C KOHCTpyKflH- 
HMH, HCnOJIb3yeMbIMH ÄJIH ÄpyrHX 
npoeKTHpyeMbix hjih H axojam H X - 
CH B npOH3BOÄCTBe MaUIHH, H3TO- 
TOBJieHHe nocjieflHHX ocym ecTB- 
jia eTca  Ha ocHOBe paHee ocßoeH- 
Hbix TexHOJiorHHecKHX npoueccoB, 
nacTo c  Hcnojib30BaHHeM y * e  
HM erom eroca oöopyflOBaHHa.

K a K  H3BeCTHO, ÖOJIbHIHHCTBO 3 a -

pyöeacHbix aBTO3aBOÄ0B e x e r o n -  
iHO BbinycKaeT HOBbie MOflejivi 
jierKOBbix aBTOMOÖHJieft. OflHaKO 
noaBjieHHe hoboh moR e m  aBTo- 
m oöhjih  He 03HanaeT H3MeH0HHH 
acex ee arperaTOB h y3JioB: 
OÖbIHHO COBepmeHCTByiOTCH HJIH 
H3MeHHIOTCH OTflejIbHbie y3JIbI H
fleTa jin  b n p efle jiax  25— 30%. 
OcTaabHbie 50— 75% fleTa jieft
BXOflHT B HOBUe y3Jlbl Öe3 bch- 
KHX H3M6HeHHH, HTO n03BOJIHeT 

noJiHOCTbK) Hcn0Jib30BaTb oöopyÄOBaHHe noTOHHbix jihhhh h ocHa- 
CTKy AJIfl 3THX fleTa jieft 663 ÄOnOJIHHTejIbHblX 3aTpaT Bp6M0HH Ha 
HX OCBOeHHe B np0H3B0ÄCTBe.

Pa3JiHHai0T ÄBa o c h o b h m x  HanpaBJieHHH b KOHCTpynpoBaHHH 
flJIH ÄOCTHHCeHHH KOHCTpyKTHBHOft H TeXHOJIOrHHeCKOH npeeM- 
CTBeHHOCTH MaUIHH.

OflHO H3 HHX 3aKJIIOHaeTCH B TOM, HTO CpeflH OflHOpOflHblX Ma- 
u ih h  BbiflejiaiOT oflH y (öa 3 0 B y io ) MOflejib, Ha ocHOBe KOTopoft ny- 
TeM 3aMeHu hah BHflOH3MeHeHHa oTÄeabHbix arperaTOB coaflaiOT 
M O Ä H (} )H K a u H H  Ä a H H o r o  c e M e ö c T B a .  M a u i H H U  o äh o to  c e M e ö c T B a  

flOJUKHbl OTJIHHaTbCH OflHa OT flpyrOÜ TOJlbKO TBMH y3JlaMH HJIH 
ÄeTajiHMH, KOTopbie oTpaacaioT <J)yHKii.HOHajibHyio ocoöeHHocTb 
KajKflOÜ H3 3THX M3IHHH.

TaK , rOpbKOBCKHft aBTOSaBOfl flJIH h o b o to  ceM eöcTBa rpy30BHX 
aBTOMOöHJieö, cocTOHUiero H3 fleBHTH M oaejieft (rpy3onofl'beM - 
HOCTb OT 1 IO  4 r), flOÖHJICH BbICOKOH CTeneHH yHHlJjHKaUHH oc- 
HOBHbix arperaTOB (TaÖJi. 2), h to  no3BOJiaeT 3a®0fly  npn njiaHH- 
pyeMOM Bbinycne 3HaHHTe;ibHoro KOJiHHecTBa MOÄejieft AOCTaTOH- 
h o  noJiHO Hcnojib30BaTb npeHMymecTBa M accoBoro npoH3BOACTBa‘ .

flp y rH M  HanpaBjieHHeM aB jiaeTca  MeTOfl arperarapoBaH H a, t . e. 
KOHCTpynpoBaHHe aBTOMOÖHJia nyTeM MaKCHMaJibHoro ncnojib30- 
BaHHa t o t o b h x  arperaTOB Haxoaam H xcH  b  npoH3BOÄCTBe aBTO- 
MOÖHJiefl hjih HopMajiH30B3HHbix b pauHOHaJibHbie THnopa3MepHbie 
pHÄU B H3BecTHOH CTeneHH yHHBepcajibHbix arperaTOB, Bbiny- 
CKaeMblX CneUHajIH3HpOB3HHbIMH 3aBOÄaMH.

‘ B o p h c o b  H. H., n p o c B H P H H H  A. f l . ,  «ABTO M O Ö H JibHaH  n p o -  
M b im jieH H O C T b » N e  11, 1960.

P hc . 13.

T a f i J iH i ia  2

HanMeHOBüHHe arperaTOB

6  «  
V  o  O

*  a  &  S S «q h S
O 03 u  o  n>*« (Q

KojiimecTBo 
THnopasMepoB, 

yHH<J)HUHpO- 
BaHHblX no 
OCHOBHbIM 

AeTa^aM

.flB H raTe^H ..................................... ... ............................. 4 1
Cuen^eHH« ...................................................................... 3 1
KopoöKH nepeaan ........................................................ 1 __
IlepeÄHHe m o c t u .......................................................................... 5 1
3aAHHe M O CTbi............................................................... 3 1
KapjiaHHbie uiapHHpu.................................................... 1
TopMoaa ..........................  ............................................. 2 1
PaM bi.......................... ... ................................................... 5
Peccopu  nOÄßecKH . . . .  • ..................................... 8 1
K a ö H H h i .......................................................................... 3
Ü A a T lJ lO p M b l...................................................................... 7 —

nepBbift MeTOfl Harneji b HacTOHipee BpeMH HaHÖojibuiee npn- 
MeHeHHe b aBTOMOÖHJiecTpoeHHH npH BbinycKe KajKflbiM aBT03a- 
boäom  ochobhoü öa30Boft Mo^ejiH rpy30Boro aBTOMOÖHJia h ero 
MOÄH(j)HKaUHH (flJIBHHOÖa3HOe UlaCCH, CeflejIbHblH THraH, nOJIHO- 
npHBOÄHblÖ aBTOMOÖHJIb nOBbHHeHHOH npOXOÄHMOCTH H T. n .). 
BTopoii MeTOfl HaxoflHT öojibuiee npHMeHeHHe npn C03flaHHH 
cpeacTB cneuHajiH3HpoBaHHoro TpaHcnopTa (npnuenoB, nojiy- 
npHirenoB, noe3flOB c aKTHBHbiMH ochmh h f lp .), 6a3HpyiomHxcH 
b öojibuioö CTeneHH Ha fleftcTByiomHx y3jiax h fleTajinx aBTOMo- 
ÖHJieit ( m o c th , TopM03a, KOjieca, CTynHHbi h t . fl.) h HopMaJiH- 
30B3HHbIX y3jlax H fleTajIHX, np0H3B0flCTB0 KOTOpblX ÄOJIHtHO Op- 
raHH30B3TbCH Ha OrpaHHHeHHOM HHCJie 3aBOflOB flJIH Beeil OTpaCJIH 
(ceflejibHbie, cuenHbie h noBopoTHbie ycTpoftcTBa, TopM03Han an- 
napaTypa, Ky30BHaa apMaTypa, pa3jiHHHoe oöopyÄOBaHHe h flp .).

B Tex c jiyn a a x , K o rfla  H axoflam neca  b npoH3BOflCTBe a rp eraT , 
y3ejl HJIH fleTa jIb  He MOryT ÖblTb UejIHKOM HCnOJIb30BaHbI Ha BHOBb 
coaflaBaeMOM aBTOMoönjie, cymecTBeHHbiM aB jiaeTca coxpaH eH ne 
HX OCHOBHblX napaMeTpOB, n03BOJlaiOmHX HCn0JIb30BaTb nOJIHO- 
CTbio hjih c  MHHHMajibHbiMH nepeÄejiKaMH HMeiomeecH cneflHajib- 
Hoe oöoipyflOBaHHe h ocHacTKy.
- ripHMepoM 3Toro aBjiaeTca KOHCTpyKTHBHaa paapaöoTKa flßyx 

ÖJlOKOB UHJIHHflpOB H ÄByX rOJIOBOK ÖJIOKOB flJIH y,HH(J)HHHpOBaiH- 
HOTO ceMeöcTBa UieCTH- H BOCbMHUHJIHHflpOBblX V-OÖpa3HbIX flBH- 
raTeJieü HpocjiaBCKoro MOTopHoro 3aBOfla, h to  no3B0JiaeT ocy- 
mecTBHTb coBMecTHyio MexaHHHecKyio oöpaöoTKy Ha oöiii,hx aBTo- 
MaTHHecKnx jihhh hx öe3 nepeHajiaflOK.

TexHOJiorHnecKaa yiiHcJiHKaiiHH s th x  fleTajiefi no3BOJi«jia cßecTH 
K  MHHHMyMy KOJIHHeCTBO OneflHaJIbHblX OnepaflHH H  CT3HKOB, 
He flonycKaiomHX coBMecTHofl oöpaöoTKH fljia  K a *flo ft H 3  s th x  
fleTajieft, h npoflejibmaTb ocHoBHyio nacTb onepauHü oöenx fleTa- 
jieö  Ha oö ih h x  cTaHKax.

TaK, Ha jihhhh fljia H3roTOBjieHHa to jio b o k  ö jiok ob , cocToameft 
H3 naTHfleCHTH CT3HK0B, He nOHaflOÖHJIOCb ÄOÖaBJIHTb HH OÄHoro 
CT3HK3 H  OKa3ajIOCb B03MO>KHbIM OrpaHHHHTbCH BBeflOHHeM TpeX 
flonojiHHTejibHbix arperaTHbix rojiOBOK, aBTOMaTHHecKH bh k jiio - 
naioiu.Hxca ,Ha Tpex arperanHux CTaHKax npn oöpaöoTKe BocbMH-
UHJIHHflpOBblX ÖJIOKOB.

H a JIHHHH OÖpaÖOTKH ÖJIOKOB KOJIHHeCTBO H0yHH(J)HHHpOBaHHOrO 
oöopyflOBaHHa He npeBMCHJio 2 0 %  o t  o ö m e ro  KOJinnecTBa oöo- 
PyflOBaHHH B JIHHHH.

M H orooöpaaH e cym ecTByiom HX KOHCTpyKTHBHbix ijiopM fleTa jieft 
h ypoßeHb paaBHTHa TexHOJiorHH 3aTpyflHaioT CHCTeMaTH3apHio 
CneflH$HH0CKHX TeXHOJIOTHHeCKHX TpeÖOBaHHH K  0ÖT>6KTy npOH3- 
BOflCTBa. HeM öo jib m e M acuiTaö npoH3BOflCTBa, TeM öo jib in ee  3Ha- 
neHHe npH oöpera ioT  3th  TpeÖOBaHHH h tc m  B a *H e e  c to h kh  3pe- 
H H H  3K0H0MHHeCK0r0 3<j»(j>eKTa HeOÖXOflHMOCTb HX COÖJHOfleHHH.

KoHCTpyKTop npn paapaöoTKe KOHcrpyKirnn fleTajin (ocoöeHHo 
AeTajiH cjiohchoh KOHtJinrypauHH) oÖH3aT6JibHo AOJiJKen npoflyMbi- 
BaTb MeTOfl ee H3T0T0BJieHHa, a b HeKOTopux c jiynaax h b o3 m ox- 
HOCTb oöpaöoTKH ee Ha h3jihhhom napne ctah kob .

CneflHijjHHecKHe TpeöoBaHHa k  KOHCTpyKUHH fleTa jieü , Bbi3biBae- 
Mbie ocoöeHHOCTHMH TexHOJiorHH JiHTeÖHoro nipoH3B0flCTBa rop a - 
Hefl H XOJIOfliHOH UITaM-nOBKH, TepMHHeCKOH, MeXaHHHeCKOH H flp y - 
t h x  BHflOB oöpaöoTK H , He M oryT  öbiTb paccMOTpeHbi b n p efle jiax  
HacToam eft CTaTbH h äo jijk h h  öbiTb ycBoeiibi KaacflbiM KOHCTpyK- 
t o p o m  H3 cnepHajibHOH jiHTepaTypbi, nocBam eHHofl 3TOMy b o h - 
pocy .

C ym ecT B yioT  n e K o ro p u e  TnnoBbie yc jiosH a, npn HecoÖJHofleHHH 
KOTopux B cerfla  ycjioHCHaercH TexHOJiorna, hto  h p h b o ä h t  k no- 
BbimeHHio CTOHMOCTH BbinycKaeMOH npoflyKUHH BCjieflCTBHe y flo -  
pOHCaHHH 3ar0T0B0K, oöopyflOBaHHa H  OCHaCTKH, yBejIHH0HHIO Bipe- 
MeHH Ha oöp aöoT K y  h noBbiuienHOMy npoueHTy 5paK a H3-3a 
CJIOJKHOCTH OÖpaÖOTKH.

TaK, KOH<j)Hrypau,Ha t o to b o h  fleTajin flOJiiKHa öbiTb th koh , h to- 
Öbl MOHCHO ÖblJIO ÜOJiyHHTb ee C MHHHMajibHbiMH OTXOflaMH B
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cipyjKKy «an BbicewKH (pnc. 14). T-o6pa3Hue, r -o ß p a 3 H b ie , Fl-oß- 
pa3Hwe h apyrne aeTaan c j io jk h o h  KO H tfm rypauH H  caeayeT npoex- 
THpOB3Tb TaK, HTOfibl HX MOlKHO ßbMO yjlOHCHTb TIO UIHpHHe nO- 
aocu 6e3 nepeMHUKH oaHy b apyryio (4>nr. 15).

He caeayeT  H a 3 «a a a T b  o ß p a ß o T K y  b M ecTax, ra e  s t o  He Bbi3bi- 
Baerca p a ß o T o fi a e T a a n  (H e c o n p a ra e M b ie  n oB ep xH O C T H ), a  b Me-
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P hc . 14.

poro HyxcHbi 3HaHHTeabHbie nepBOHauaabHbie 3aTpaTbi Ha ocHa- 
meHne h noaroTOBKy npoH3BoacTBa, HeoßxoanMa ocoßeHHo Tma- 
TeJibHan OTpaßoTKa KOHCTpyKHHH. KoHCTpyKUHH aoaiKna ßbiTb 
CTaÖHJIbH'Ofi H COXpaHHTbCH Ha npOH3BOÄCTBe B TeHBHHe BpeMeHH, 
ÄOCTaTOHHoro a a a  noKpbiTHH nepBOHaqajibHbix 3aTpaT. R n n  SToro 
B KOHCTpyKHHH ÄOJIÄHbl ßbiTb npeHyCMOTpeilbl ÄOCTaTOHHO npo- 
rpeccHBHbie noKa3aTeuH, no3BoasnoiuHe nyTeM «acTHUHofi Moaep- 
HH3auHH noÄaep>KHBaTb ee Ha HauaemaiueM TexHHuecKOM ypoBHe 
b TeneHHe ßoaee hjih MeHee HUHTeabHoro BpeMeHH. TexHoaornne- 
CKaa AOKyMeHTauHH, cosaaßaeMaa c yaeTOM sth x  TpeßöBaHHfi, 
ÄOÄJKHa ßblTb C B03MOJKHOH TIUaiejlbHOCTblO  oTpaßoTaHa ÄO Ha- 
uaaa noaroTOBKH npoH3BoacTBa h BbmepeHa no pe3yubTaTaM H3- 
roTOBJieHHa h HcnbiTanna onuTHbix oßpa3U0B äo  nycKa b cepnß- 
HOe HÄH MaCCOBOe npOH3BOÄCTBO.

llpaKTHKOß ÄOKa3aHO, HT'O HeCofi.THDÄeHHe 3TOTO Baa<HOrO YCÄO- 
BHa BcerÄa Bbi3biBaeT »HauHTeabHue aonoaHHTeabHbie Maie- 
pnaabHbie h TpyaoBbie 3aTpaTU h yaanHHeT cpoKH ocBoeHHa ho- 
Boft MaUIHHbl.

TmaTeabHoe ncnbiTa«He h OTpaßoTKa KOHCTpyKUHH, BKÄioaaa 
TexHoaorHaecKyK) OTpaßoTKy aepTeaceft äo  nycna MauiHHH b npo- 
H3B0ÄCTB0, aBaaiOTCH OÄHHM H3 BaJKHeftlUHX 3UeM6HT0B b paßoTe

crax, noÄae>KaiHHX MexaHHuecKofi oßpaßoTK e (con p a raeM H e no- 
BepXHOCTH), TOaHOCTb H «HCTOTa OßpaÖOTKH He ÄOÄHCHbl Ha3Ha- 
aaTbca Bbime MHHHMaabHO HeaßxoaHM bix ä äh  HopM aabHofi Ha- 
Ä e *H o ß  paßoTbi Ä eTaan  Han y3 a a , Tax  KaK CTOHMocTb oßpaßoT
KH, KaK npaBHno, nporpeccnBHo pacTeT c yBeanaeHHeM 3aaaBae- 
Moft TOHHOCTH H «HCTOTU OßpaßaTblBaeMOfi noBepxHOCTH.

M exaH H aecKaa o ß p a ß o rea  a eT a a e fi, cß op xa  y3aoB  h HcnuTaHne 
HX iB COBpeMeHHOM UOTOHHOM npOH3BOACTBe HBaaiOTCa eÄHHbIM 
HenpepbiBHbiM TexHoaorHaecKHM npoueccoM . Z la a  oßecneaeHHa 
HenpepbiBHOCTH npoTCKaHHa npoH3BoacTBeHHoro npouecca  neoß- 
XOÄHMO npn KOHCTpyHpOBaHHH npeayCMaTpHBaTb B03M0>KH0CTb 
pacaaeHeHna ManiHHU Ha p s a  He3aBHCHMbix arperaTOB h y3aoB. 
3 to  noaBoaaeT pacn oaa raT b  noToaHbie ä h h h h  oßpaßoTKH h cßop- 
kh  h yaacTKH HcnbiTaHHH arperaTOB h y3aoB  t b k h m  oßpa30M, 
aToßbi oßycaoBHTb MaKCHMaabHyio noToaHOCTb h HenpepbiBHOCTb 
npouecca ße3 co3ä 3hhh  CKaaaoB npoM eacyToaiib ix 3aÄeaoB h 
CBecTH k  MHHHMyMy 3a Ä ea u  Ha u h h h h x .

r iocT yn a iou iH e Ha oßrnyio cß opu y  y3abi h arperaTbi HeoßxoaHMO 
npeuBapHTeabHo npoBepHTb Han HcnuTaTb: o h «  aoaaCHbi ßuTb 
caeaaHbi TaK, aToßbi oßecneaHBaTb noaH yio B3aHM03aMenaeM0CTb, 
aToßbi HX M05KH0 fibiaO ßbICTpO H yAOßHO KpenHTb ;B COOTBeT- 
ctbhh c TeMnaMH KOHBefiepHofi cßopKH ße3 n oaß op a  h aonoaHH- 
TeabHofl npnroHKH. 3 t h  ycaoBHa M oryT ßbiTb BbinoaneHU b 
npoH3BoacTBe, ecan  ohh cßoeBpeMeHHo yaTeHbi npu KOHCTpyupo- 
BaHun aBTOMoßHaa.

B COBpeMeHHOM MauiHHocTpoeHHH HaßaioaaeTCH Bce ßoabu iee 
cTpeMaeHne k  n ep ex ou y  n a  noToaHbie m e ro  a u  paßoTbi.

ripeHM ym ecTBa -noToano-M accoBoro npoH3BoacTBa HacToabKo 
BeanKH, a ro  h b cepnflHOM npoH3BoacTBe «aanH aiO T npnMenaTbca 
rpynnoBbie u o to k h  oßpaßoTKH TexHoaorHaecKH o ä h o p o ä h u x  ae- 
Taaefl, hto  no3BoaaeT BecTH HenpepbiBHyio noToaH yio oßpaßoTKy 
pa3anaHbix a eT a a e fl c  npHMeHeHneM cneunaabH ofl och3Ctk h  ße3 
nepeHaaaaKH oßopyaoBaH H a.

BHOBb opraHH3yeMbie h npHBaexaeM u e  k  BbtnycKy aBTOMoßHab- 
Hofl npoayKUHH 3aB oau  aoa jK H u  c caM oro  «a a a a a  opraHH30BaTb 
cßoe npoH3BoacTBo no  noToaHOMy M eToay. 

rip «  noToaHo-MaccoBOM npoH3BoacTBe, Ha opraHH3auHio k o to -

P hc. 15.

KOHCTpyKTopa; paßoTa  3Ta Ha Bcex sTau ax, BKaraaaa H3roToßae- 
Hne h HcnbiTaHne onbiTHoro oßpa3ua, aoaucHa npoBoanTbCH b Tec- 
h o m  c o a p y * e c T s e  c  TexuoaoraM H.

OaHOfi H3 4>OPM COBMeCTHOfl paßoTbi KOHCTpyKTOpOB H TeXiHO- 
aoroB  Haa pa3paßoTKofi h ob u x  KOHCTpyKunfl HBaneTCH onpaBaaB- 
u iaa ceßn Ha p a a e  nepeaoBbix npeanpHHTnfl 4>opMa Ha3HaaeHH« 
B eaym ero  TexH oaora  no MauiHHe h BBeaeHne oßH3aTeabHoro Tex- 
H oaoruaecK oro KOHrpoaa a e p T e *e f l,  BbiaaBaeMbix He ToabKo na 
noaroTOBKy npoH3BoacTBa, ho h b sKcnepHMeHTaabHbifl u ex  a a a  
H3roTOBaeH«a nepßbix oßpa3uoB. HaaH aaeH ne H a p a ay  c  BeayuiHM 
KoucTpyKTopoM oßbeKTa B eaym ero  TexH oaora  noaHHMaeT 3Haan- 
MocTb npeaao>KeHHß, BbiaBHraeMbix TexHoaoraM H npn KOHTpoae 
a epT ew efi, TpeßyeT  pa3peuieHHa pa3HoraacH fl, B03HHKaiomHX Meac- 
a y  BeayuiHM KoncrpyKTopoM  h TexH oaoroM , BnaoTb ao raaBH oro 
HHHieHepa huh TexcoBeTa 3aßoaa.

KoHeaHo, Haanane TexH oaorH aecK oro KOHTpoaa aepTeucefl Ha 
nepBOM 3Tane pa3paßoTKH KOHcrpyKUHH a o  nocTpoßKH nepBhix 
onuTHbix oßpa3U0B He HCKaioaaeT H eoßxoaH M ocT« BHeceHHa b 
KOHCTpyKUHio TexHoaorHaecKHx H3MeHeHHß b aaabHeflu ieM  npn 
pa3paßoTKe paßoaefl TexHoaorHH, npoeKTHpoßaHHH och3C tkh  h 
ocoßeHHo npn H aaaaKe h ocßoeHHH npoH3BoacTBa, K o raa  HOBaa 
KOHCTpyKUHa noaB epraeTca  ßoaee yrayßaeH H ofi TexH oaoruaecKoß  
npoBepKe c yaacTHeM ß oabm oro ancaa  HHmeHepHO-TexHHaecKHX 
paßoTHHKOB, iHaaaauHKOB h KBaan^HUHpoBaHHux paßoanx, oßaa- 
aaiOIUHX ßoabUIHM npOH3BOaCTBeHHUM OnUTOM.

O aH aKo «pu TaKofl opraHH3auHH KoanaecTBo nocaeayion iH X  H3- 
MeHeHHfl ßbifiaeT 3HaaHTeabHo MeHbuie, h oh h , KaK npaBHao, 
He h o cht  npHHUHnHaabHoro xapaK Tepa , T p eß y iou iero  noBTopHofl 
npoBepKH Ha onb irab ix  oßpa3uax.

B 3tom  c a y a a e  b 3KcnepHMeHTaabHyio npoB epxy  y m e  Ha nepBbix 
oßpa3u ax nocTynaioT aocTaToaHO TexHoaornaecKH  npopaßoTaHHue 
KOHCTpyKHHH, nO KOTOpUM CBOeBpeMeHHO ßbiaH npHHHTM OCHOB- 
Hbie TexHoaornaecKHe pemeHHa.

ya a c T n e  TexH oaoroB  b co3aa«H H  KOHCTpyKHHH h KOHCTpyKTopoB 
b HaaaaKe h ocbochhh npoH3BoacTBa oß oram aeT  oße cTopoHbi He- 
oßxoauMbiM  npa-KTHaecKHM onuTOM, mpeaynpeHcaaeT ot noBTope- 
hhh o a H a * a u  aonyuieHHbrx ouiHßoK h HBauerca H eoßxoa «M oß  
npeanocb iaK ofl a a a  ycneu iH oro BHeapeHHH b >KH3Hb oaH oro  H3 
BaJKHeftlUHX «pHHUHHOB SKOHOMHaeCKH oßoCHOBaHHOTO KOHCTpyH- 
poBaHH« —  co3aa<HHH TexHoaorHaHbix KOHCTpyKUHfl.Вологодская областная универсальная  научная библиотека 

www.booksite.ru



,  U c n M ^ n x m u S u

B<JIHHHHe pOBHOCTH nOKpblTHH ßOpOrH Ha CKOpOCTb flBHÄeHHH aBTOMOÖHJieH

A. K. E H Pyjlfl, H. fl. TOBOPyiUEHKO
X a p b K O B C H M H  aBTOM OÖ M nbH O -flO pO H tH blH  H H C T M T y T  (X A f lH )

HHOH H3 o cH O B H b ix  n p o ß a e M  n o B b im e H H «  n p o H 3 B 0 A H T e a b -  

HOCTH aB T O M O Ö H A eft HBJIHeTCH y B e a H H e H H e  e p e Ä H H X  TeX H H - 
H0CKHX C K O pO C Tefl ÄBHJKeHHH.

H a  C KOpOCTb A B H I K e H H H  aBTOMOÖHJieft OKa3bIBaiOT BJTHBHHS TH- 
roBbie h  TopM03Hbie KanecTBa aBTOMOÖHasi, T e x H H n e c K o e  c o c t o h - 
« H e  nO Ä B H J K H O r O  COCTaBa, H H T e H C H B H O C T b  A B H X e H H H ,  T H n  H co- 
C T O S H H e  nOKpblTHH AOpOTH, ero pOBHOCTb, npOÄOJIbHblft npO^)HJIb 
aoporn, KBa^H(j>HKaiiHH BOAHTean, n MeTeopojiorHMecKne ycaoBHH.

O q e u b  c a a ß o  n c c a e a o B a H o  B a H H H H e  CTeneHH p o b h o c t h  aopo>K- 
HblX ÜOKpblTHH H a  C KOpOCTb Ä B H > K e H H H  pa3aHHHb!X aBTOMOÖHAeft.

B  H a c T o a m e e  B p e M H  p e K O M e H a y i o T C H  a H a a n T H H e c K H e  h  rpatjio- 
aHajIHTHHeCKHe M e T O A H  O n p e a e ^ e H H H  CK O p O C T H  ABH H C e H H H  aBTOMO- 
ÖHJieft. B  o c H O B y  s t h x  p acneTOB n p H H H M a e T c n  A H M a M H H e c K a n  xa- 
p a K T e p H C T H K H  aBTOMOÖHJIH n p H  n O A H O M  OTKpblTHH ApOCCeAbHOil 
3acjiOHKH K a p ß i o p a T o p a  h  cyMMapiHoe c o n p o T H B a e H H e  aoporn. 3 t h  
M e T o a u  p a caeTOB M o r y T  6 u T b  Hcnojib30BaHbi n p n  A'BHiKeHHH aBTo- 
m o 6 hjih n o  äopore, HMeromeft a o c T a T O H H o  poBHyio n o B e p x n o c T b  
nOKpblTHH.

n P H ÄBHJKeHHH aBTOMOÖHJIH n o  A O p o ra M  C HepOBHbIM nO K pbl- 
THeM CKOpOCTb A B H J K e H H H  33BHCHT B OCHOBHOM OT CTeneHH CO- 
B epm eH CTBa n o aß ecK H  3btomo6hjih. M o m H o c T b  A B H ra T e a n  b s t o m  
c a y n a e  He n rp a e T  p e m a io m e ö  p o a n , h M eToa  p a c n e Ta  c xo p o c T H  
n o  nH H aM HnecKoft xa p a K Tep H C TH K e  c t 3 h o b h t c h  H enpneM jieM biM .

HTOÖbl BbIHCHHTb, K a K  B A H H e T  CTe n C H b  p O B H O C T H  nOKpblTHH AO- 
por H a  C K O p O C T b  A B H X e H H H  aBTOMOÖHJieii, B X a p b K O B C K O M  aBTO- 
M O Ö H A b H O - A O p O J K H O M  HH C T H T y T e  ÖblAH 0praHH30BaHbI HCCAeAOBa- 
h h h  H a  pa3jiHHHbix a o p o r a x  c npHBJieneHHeM c o T p y a H H K O B  Ka- 
(Jjeap SKcnjiyaTauHH aBTOMoßHaeft h  K a ^ e a p b i  CTpoHTeabCTBa h 
SKcnjiyaTauHH aopor, a TaKJKe C T y a e H T O B  HHCTHTyTa.
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1 XapbKOB— H y r y e a  (M ocK B a— P o c t o b ) Ac(Jia^bTO-6e-
TOHHafl 31 4

2 H y ry e B — H 3K )m  (M ocK B a— P o c t o b ) UeMeHTO-
ÖeTOHHafl 122 4

■ 3 H y ry e ß — KynaHCK JlerTerpyH TO -
Baa 113 4

4 XapbKOB— JlnnuM rpyH TO B a« 285 4
5 XapbKOB— JK ypaBJiCBKa MoCTOBaa 559 2
6 O JJb iua H w — B o r o Ä y x o ß 1222 3

B xaßa. 1 aana xapaKTepncTHKa ynacTKOB aopor, Ha k o t o p h x  
npoBOAHAHCb HCCJieÄOBaHHH.

y n a c T K H  BbiÖHpajiHCb B a a a n  o t  HacejieHHbix n y H K T O B  h  nepece- 
n e H H Ü  aopor, c n p o a o a b H b i M H  yKJioHaMH He ß o a e e  2 % ,  c oaHHa- 
KOBoft cTeneHbio p o b h o c t h  noKpbiTHÜ, 6e3 KpyTbix 3aKpyraeiiHH.

HaöjnoaeHHH Ha K a x a o M  yqacTK e npoBOAHAHCb rpyn n o ft H3 
BocbMH Ha6AK)aaTeaeH. H aöaroaaTeA H  H3MepajiH BpeMH ä b h j k c h h h  
aBTOMOÖHfleö OTaejibHO no npaßoft h  aeBoft n o jio ce  aBHJKeHHH c 
noM ou ibio ceKynflOMepoB. CeKyHAOMepbi Bcex HaßAroaaTeaeH 
rpynnb i BKJHonajiHCb oaHOBpeMeHHo. B  m o m c h t  n p o x o i K a e H H H  aB- 
■t o m o ö h a h  H a ö a i O A a T e A H  3anHCbiBaaH n o K a 3 a H H H  c e K y H A O M e p o B  b  
MHHyTax h  ceKyH Äax, THn h  HOMep 3 b t o m o 6 hj ih.

CTeneHb p o b h o c t h  a o p o x H o r o  nOKpblTHH Ha Bcex ynacTKax H3- 
Mepn^acb TOJiHKOMepoM XAJIH, ycTaHOBJieHHbiM Ha aBTOMOÖHJie 
FA3-51. TonnKOMep (JjHKCHpyeT cyMMapHbift n p ornö peccop (ciKa- 
THe) 3btomo6h;ih b caHTHMeTpax « a  1 k m  n y ra . HeM Bbiuie noxa- 
a a T M b  TojinKOMepa S  c m /k m , T e M  H H * e  CTeneHb p o b h o c t h  äo- 
pOÄHOro nOKpbJTHH.

riOKa3aHHH TOJIHKOMepa 33BHCHT T3K>Ke OT CKOpOCTH flBH/KeHHH 
H H anpy3KH Ha aBTOMOÖHJlb. r ioS T O M y  H3M epeHHe POBHOCTH n O 
KpblTHH flopor npHHHTO npOH3BOÄHTb npH nOCTOHHHblX CKOpOCTH 
(30 km /hüc h j i h rpyaoBbix aBTOMOÖHneft h  50 k m / w c  ju i h  ^erK O - 
Bbix aBTOMO'6 HJiefl) h  H a rp y3 K e  ( 5 0 %  o t  HOMHHa^bHoft rp y 3 0 -  
nOATaeMHOCTIl) .

M o j k h o  npuM eH HTb TaK jK e  a n ce^e p o M e Tp  n p e a e jib H o ro  TH na , 
c n o M o m b io  K O T o p o ro  H3MepHK)T KOJiHHecTBo tojihkob o n p e fle n e H - 
HOÖ HHTeHCHBHOCTH (yCKOpeH HH  B M /ceK2)  H Ha 1 KM  n y T H  npH  
aBHJKÖHHH aBTOMOÖHJIH C OmpeÄeJieHHOH CKOpOCTbK) H H arpy3K O H .

B npoueoce HaöJiioÄeHHß 6bijm  3a^)HKCHpoBaHbi c k opocth äbh- 
>KeHHH Ö o nee 3000 aBTOMoßHJieft. H a  Bcex y n a c T K a x  a o p o r  rpy - 
30Bbie 3btomo6hjih cocTaß^HjiH 80— 8 5 %  ot o ö m e r o  Ko ^ n n e c T B a  
aBTOMOÖHJieft, ÄBnraioui'HxcH n o  Ä oporaM.

H a H Ö O flb U ia H  HHTeHCHBHOCTb ÄBHH<eHHH aB T O M O Ö H ^e fl H a ß ^ io f la -  

^ a c b  H a y n a c T K e  JMb 6  (180 aB TO M O Ö H Jiefi b q a c ) .  H a  Ä p y r n x  

y n a c T K a x  HHTeHCHBHOCTb ß b ij ia  M eH b H ie ft  (25— 135 aBTOM OÖHJieH  

b n a c ) .  T a n a n  cp a B H H T en b H O  H e B b ic o K a n  HHTeHCHBHOCTb a B H * e -  

h h h  H a B b iö p a H H b ix  y n a c T K a x  A o p o r  He M o n ia  cym ecTB eH H O  n o -  

BJIHHTb H a  CKOpOCTb ÄBHJKeHHH aB TO M O Ö H ^eft.

n o H T H  b o  B ce x c jiy n a H X  o6Haipy>KeHa H eK O Topaa 3aKOHOM ep- 
H ocTb  p a c n p e je n e iiH H  aBTOMOÖHJieft n o  c k o p o c t h m  ÄBH)KeHHH h  
pe3KO Bbipa>KeHHbie MaKCHMyMbl, COOTBeTCTByiOm H e epeflHHM  CKO- 
pOCTHM ABHJKeHHH aBTOM OÖH^efl OnpeACJieHHOH MapKH.

P h c . 1. Pacnpefle^eHHe aBTOMOÖHneft b %  no c k o p o c th  ABHJKeHHn 
Ha HeMCHTOßeTOHHOM nOKpblTHH:

/ — TA3-51; 2 — 3HJI-164; 3 — MA3-200; 4 — 3HJI-158; 5 — M-20 «noße- 
aa  H M-21 cB oa ra »

HcKjnoneHHe npeACTaBAaeT A B H * e H H e  JierKOBbix aBTOMOÖHJieß. 
Tan, HanpHMep, aBTOMoÖHAH M - 2 0  « ü oö eA a» h M-21 «BoAra» na 
Aoporax c ac^jaAbToöeTOHHbiM, ueMeHToöexoHHbiM noKpbiTHeM h 
Ha MOCTOBOH ABHraiOTCH TaK, HTO AOBOAbHO H6TKO npOCAOKHBaeT- 
ch  pacnpeaejieHHe h x  no c k o p o c th  Ha HecKOJibKo rpynn. A b to m o -  
6 h a h  Ka>KAoft rpynnbi ABnraioTCH c öojiee h jih  MeHee OÄHHaKOBbi- 
m h xapaKTepHbiMH CKopocTHMH. J\jih n pHM ep a Ha pnc. 1 nOKa- 
3aHo npopeHTHoe pacnpeÄejieH«e aBTOMoßHJieft no c k o p o c th m  
ÄBHJKeHHH Ha Äopore c ueMeHToßeTOHHbiM noKpbiTHeM.

B pe3yAbTaTe oöpaöoTKH AaHHbix HaßjiiOAeHHH noJiyneHbi opeA- 
HHe CKOpOCTH Ä B H * e H H H  aBTOMOÖHfleft OTÄeAbHblX M a p O K  Ha pa3- 
jiHHHbix ynacTKax aopor. B Taßa. 2 noKa3a.Hbi c k o p o c t h  ÄBHÄe- 
hhh paanbix aBTOMofinaeft Ha pa3AHHHbix ynacTKax aopor. Han- 
ßoAbiuyio cKopocTb a B H * e H H H  no aoporaM c ac^aabToöeTOHHbiMH 
h ueMeHToßeTOHHbiM noKpbiTHeM HMeioT aBTOMoßnaH 3HJ1-127 
(ßoaee 70 k m / h ü c ),  M - 2 0  «n o ß e a a »  h M-21 «Boara».
H 3  rpy30Bbix aBTOMoßHaeft HaHßoabiuyio CKopocTb H M eeT  aB- 

TOMo ßnab TA3-51, a HaHMeHbinyio —  aBTOMoßnab MA 3- 20 0. P a 3 -
HHU,a B CKOpOCTHX aBHJKeHHH Tpy30B bIX  aBTOMOÖHjTefi He3HaHH- 
TeabHaH, H  npaKTHHeCKH M O Ä H O  n p H H H T b  CKopocTb A B H JK eH H a  

3THX aBTOMOßHaeft OÄHHaKOBOH.
Hpn eaae no m o c to b h m  pa3HHH,a b c k o p o c th x  A B H w e H H H  aBTo- 

MoßH aeö paaaH H H U x M apoK  cymecTBeHHO yMeHbLuaercH; cnopocTbВологодская областная универсальная  научная библиотека 
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ABHJKeHHH aBTOMoÖHJiefl n o  m o c to b o h  KOAeÖAeTCH b n p e a e j ia x  
23— 32 km /hüc.

CKopocTb a e ra o B b ix  aBTOMoÖHaeft npn äb h h cch h h  no Ä o p o ra M  
c ueMeHTOÖeTOHHbiM noK p b iTn eM  o K a a a jia c b  HecKOJibKo ö o A b iu e fi, 
•ieM npn ÄBHHCeHHH n o  A o p o ra M  c  ac^ajibTO 'ßeTO H H biM  noKpbiTH eM . 
3 T 0  O&bHOHHeTCB HeCKOAbKO M eH bm eft HHTeHCHBHOCTblO ÄBHHCe- 
hhh  aBTO M oßnaeft Ha Ä o p o r a x  c ueM eH TO öefoH H biM  noKpbiTHeM .

H o  aa-HHHM HaÖ AioÄeH H ft n ocT p oeH b i rpa<J)HKH H3MeHeHHH CKO
POCTH aBTOMOÖHAeft B 3aBHCHMOCTH OT CTeneHH pOBHOCTH nOKpbl- 
THÜ aBTOMOÖHAbHblX ÄOpOT. K aK  BHAHO H3 pHC. 2, CKOpOCTH

V

P h c . 2. Ü 3M eH eH H e cnopocTeft ÄBHHceiiHH aBTOMOÖHAeft pa3H bix  
MapOK B 33BHCHMOCTH OT CTeneHH pOBHOCTH ÄOpOHCHblX nOKpblTHft:

/ — M-20 « r io ö e a a »  h M-21 «B o j ir a » ;  2 —  «M oc k b h h »; 3 —  3HJI-158; 
4 — TA3-51; 5 — 3HJ1-164; 6 — MA3-200.

ÄBHHCeHHH aBTOMOÖHAeft pa3AHHHHX M apOK B 33BHCHMOCTH OT 
CTeneHH p o b h o c t h  noKpbiTH ft h 3 M 6 h h io tc h  n o  OAHOMy h TOM y nee 
3aKOHy. r i o  M ep e  noHHHceHHH C T en eH H .p o b h o c th  A oporn  pa3HHua 
B CKOpOCTHX aBTOMOÖHAeft pa3AHHHhix M a p o K  yM eH binaeTCH .

H a n ö o A e e  pe3KÖ c x o p o c T b  ÄßHHceHHH, CHH>KaeTCH n pn  yß eA H n e- 
h h h  noK a3aH H ft TOAHKOMepa npH M epH o ä o  500  cm /km. n p n  A aA b - 
H eftm eM  yßeAHHeHHH n oK a sa n n ft  TOAHKOMepa C K opocTb  ÄßHHceHHH 
npaKTHHecKH noHTH He oHHHcaeTCH h H3MeHHeTCH b n p e A e A a x  23—  
32 km /hüc.

Ha A o p o r a x ,  H M eiou in x  n oB b im eH «yK >  c re n e H b  p o b h o c th , CK opo- 
CTH ÄBHHCeHHH aBTOMOÖHAeft OTAeAbHW X MapOK H3MeHHK)TCH B 
3H aH H ieAbH 0 öÖ AbuiH X n p e A e A a x  (5 0 — 75 k m / h ü c ).

H a  pOBHblX A o p o r a x  C K opocTb  aBTOMOÖHAH B OOHOBHOM 33BHCHT 
o t  e r o  AHHaM HnecKHX K au ecTB , n oaTO M y 3 b to m o ö h a h , HM eiou iH e 
ö o A e e  Bb icoK H e ÄHHaM HHecKne K au ecTB a , pa3BHBaiOT öoA b u iH e 
CKOPOCTH. Ha HepOBHblX A o p o r a x  OCHOBHOe BAHHHHe Ha CKOpÖCTb 
ABHJK6HHH OKa3biBaeT cTeneH b  ooB epm eH CTB a noA B ecw n , h t io s t o - 
M y pa3HHUa B CKOpOCTHX ÄBHHCeHHH apTQMOÖHAeft pa3HbIX MapOK 
0Ka3biBaeTCH peaH aH H TeAbH oft.

B 33BHCHM0CTH OT CTeneHH pOBHOCTH nOKpblTHÜ CKOpOCTb aBTO
MOÖHAH H3MeHneTCH b  n p e A e A a x  2 3 — 70 k m /h ü c .

TaKHM oöpaaoM , CTeneHb p o b h o c t h  noKpbiTH ft A o p o r  OKa3biBaeT 
CHAbHOe BAHHiHHe Ha CKOpOCTb ÄBHHCeHHH aBTOMOÖHAeft.

CpeAHne c k o p o c t h  aB TO M O Ö H A eft npn ÄßH H ceH H H  c  npy30M h 
ö e 3  rpy3a  m h a o  o t a h h 3 K )t c h  A p y r  o t  A p yra , h c c m o t p h  Ha t o , h t o

nA 3B H O C Tb  X O A a  aBTOM OÖHAH CHAbHO H 3M eH H eTC H  B  33BH CH M 0CTH  

OT H a rp y 3 K H . 3 T 0  OÖTjHCHHeTCH T eM , HTO n p n  ÄBHHCeHHH aB TO M O 

ÖHAH ö e 3  r p y 3 a ,  h c c m o t p h  H a  cH H H ceH n e  n AaB H O C TH  xoAa, o n p e -  

AGACHHOe BAH H H H e H a  n O B b lU leH H e CKOpOCTH aBTO M O Ö H AH  O K a3b I- 

B a e T  Ä H H aM H K a  3 b t o m o ö h a h , y ß e A H H e H H e  3 a n a c a  m o u ih o c t h .

n p n  ÄBHHceHHH aBTO M O Ö H AH  c  rpy30M, « e c M O T p H  H a H e K O T o p o e  

n o B b iu ie H H e  nAaB H O C TH  x o a a , 3anac m o u ih o c t h  CHHHcaeTCH , h  noa- 
TO M y OpeÄHHH C K o p o c T b  nOHTH H e  H 3M eH H eTCH .

P h c . 3. C Te n e H b  HcnoAb30B3HH H  m o u ih o c t h  Ä B n ra Te A H  n p n  ä b h - 

h c c h h h  aBTOMOÖHAH n o  A o p o r a M  c  p a 3 A H H H o ft C T e n e n b io  p o b h o c t h .

H a  n e p o B H b ix  Ä o p o r a x  B C A e a c T B H e  3 H a H H T e A b H o ro  c h h h c c h h h  

CKOPOCTH  aBTO M O Ö H AH  M OUIHOCTb Ä B H T a T eA H , 3 a T p a u H B a e M a H  H a 

n p e o a o A e H H e  c o n p o T H B A e H H H  A o p o rn  h  B 0 3 Ä y x a ,  y M e H b u ia e T C H  h  

3 a n a c  m o u ih o c t h  B 0 3 p a c T a e T .

H a  p n c .  3 n o K a 3 a H o ,  K a K  yß eA H H H B aeT C H  3 a n a c  m o u ih o c t h ,  h o ä -  

B e a e H H o ft  k  K O A e c a M  3 b t o m o ö h a h  ( N K)  n p n  ä b h h c c h h h  TA3-5I 
H a  a o p o r a x  c  p a 3 A H H H o ft C T e n e H b io  p o b h o c t h .  H a  a o p o r a x  c h h 3 - 

KO ft C T en eH b lO  pOBiHOCTft n p o p e H T  H C n 0 A b 3 0 B a «H H  MOUIHOCTH c o -

C T a B A n e T  25— 30%, a  3 a n a c  m o u ih o c t h  (N  3 a n )  35— 40 a .  c.

H a  0CH0B3HHH Bbm OAHeHHblX HCCACAOBaHHÖ MO HC HO C Ä eA aTb 
cA B Ä yio m H e  BbiBOÄbi:

1. C T e n e H b  p o b h o c t h  noKpbiTH ft OKa3biBaeT CHAbHoe BAHHHHe 
Ha H3MeHeHHe CKOPOCTH aBTOMOÖHAeft.
n PH HOpM HpOBaHHH CKOpOCTeft ÄBHHCeHHH aBTOMOÖHAeft Ha He- 

poBH bix Ä o p o ra x  H eoö xoÄ H M o npencÄe B c e ro  yH H Tb m a Tb  nAaßHOCTb 
XOÄa aBTOM OÖHAH, a 33T6M ÄHHaM HHeCKHe K aHeCTBa.

2. B cA e Ä C TB H e HeB03MOH<HOCTH ÄBHHCeHHH aBTOM OÖHAH Ha He- 
pOBHblX Ä o p o ra x  C BUCOKHM H CKOpOCTHMH npOH 3BOÄH TeAbH O CTb 
aBTOM OÖHAH MOHCHO nO B blUiaTb 3a CHeT yBeAHUeHHH rp y 3 0 H O Ä B e M - 
h o c t h  aBTOM OÖHAH (npH M eH eH H e n p im e n o B , n o A y in p H u e n o B ).

3. 3 «a H H T C A b H O rO  nO BblU ieH H H  CKOPOCTH H n pO H 3B O ÄH TeAbH O C TH  

aB TO M O Ö H A eft m o h c h o  ÄOÖHTbCH n y T e M  Ä a A b H e f tu ie r o  co B e p u ie H - 
CTBOBaHHH KO H C TpyK U H H  nO ÄB eC K H  aB TO M O Ö H A eft.

B CBH3H c  3 t h m  b  Ä a A b H e ftu ie M  H e o ö x o Ä H M o  n poÄ O A H C H Tb  a H a -  

A o rH H H b ie  H CCAeÄO BaH H H  b a h h h h h  THna h  n a p a M C T p o B  UIHH h  

nO ÄB eC K H  H a C K o p o c T b  ÄBHHCeHHH aB T O M O Ö H A eft H a  Ä o p o r a x  C 
HH3KOÜ C T en eH b K ) POBHOCTH.

4. H eOÖ XO ÄH M O  HaCTOftHHBO ÖOpOTbCH 3a COÄepHCaHHe ÄOpOHC- 
HOft O Ä O K Ä bl aBTOM OÖHAbHblX Ä OpO T B XOpOUieM  TeXHHHeCKOM CO- 
CTOH.HHH, B OCOÖeHHOCTH n o  CTeneH H  pOBHOCTH. 3 t O B KOHeHHOM 
H TO re  MOHCeT OÖeCneHHTb UOBblUieBHe npOH 3BO AH TeAbH O CTH  aB TO 
MOÖHAeft b  1,5— 2 p a sa . ^

Ta K H M  o ö paa o M , npoÖ A eM a noBbim eH H H  CKopocTeft h  npoH 3BO Ä H - 
Te A b H o c rH  aBTOMOÖHAeft n p n  S K c n A y a Ta u H H  h x  Ha HepoBH bix Ä o 
p o ra x  —  3 t o  npoÖ A eM a noBbim eHHH nAaBH O CTH  XO Äa h  ereneHH 
POBHOCTH ÄOpOHCHblX nOKpblTHft.

3 T H  n p O Ö A eM b l ÄOAHCHbl p e m a T b C H  yC H AH H M H  3BTOM OÖHAHCTOB 

H ÄOPOHCHHKOB.
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O ueHKa cu,enjieHHa KOJieca c onopHofi noßepxHocTbio

KaHÄ. TexH. Hayn B. H. KH 0P03, H. ü . I IE T P O B , A. C. U IE J iy X H H

HAMH

^ U E n J I E H H E  u iH H b i c  m o p o r o f t  o 6 h h h o  o u e u H B a e T c s i ko3<}>- 
(J)HUHeHTOM C U en jieH H H , n O A  K O T O p H M  npH H H TO  nO H H M H Tb O T- 

H o m e H H e  M a K C H M a ^ b H o ft  K a c a T e a b H o ß  p ea K U H H  n o B e p x H o c r a  koh- 
T a K T a  k H o p M a j ib H o f i  p ea K U H H .

OnblTbl nOKaablBaiOT, HTO K03(})<}>HUHeHT CUenjieHHH 33BHCHT OT 
KOHCTpyKUHH h M aTepuaaa u ih h h , KanecTBa h coctohhhh  onopH ofl 
noBepxHOCTH, BejiHH'HHbi h xapaK Tepa  npnaaraeM ofi k  K oaecy  Ha- 
npy3KH, ÄasjieHHH B03aya b rnuHe, c k o po c th  ABHHceHHH, TeMnepa- 
TypHblX H KJIHMaTHHeCKHX yCJIOBHH.

SKcnepHMeHTa^bHue HCcaeaoBaHHH cuenaeHHH aBTOMOÖHJibHbix 
KOJleC C Ä op o ro fl npOH3BOAHTCH K aK  B ZlaßopaTOpHblX, TaK H B 
ÄOpOHCHblX ycaOBHHX.

H a n ö o a e e  to h h o  oueHHTb cuenaeHHe K oaeca  c onopH ofl noßepx- 
HOCTbK) MOJKHO MeTOAOM AHHaMOMeTpHpOBaHHH. Ko3(|><}>HUHeHT 
cuenaeHHH npn 3tom  onpeaeaneTCH a h öo  no MOMeHTy, noaBeaeH- 
HOMy k KOJiecaM aBTOMOÖHJia, a h ö o  nepe3 cn ay  th th  Ha e ro  
KpioKe.

M e T o u  onpenenenH a Ko»(j)(j)HUHeHTa cuenaeHHH no cu jie  thth  
Ha KpiOKe aBTOMOÖHJIH HBAHeTCH MBHee TOHHbIM, H6M MeTOA onpe- 
AeaeHHH no MOMeHTy.

3 t 0 OÖ'bHCHHeTCH TOM, HTO npH H3MepeHHH CHAH THTH He yHH- 
TbiBaeTca CHjia cuenjieHHH, H eoöxoaH M aa a a h  npeoaoaeHHH con- 
poTHBjieHHH KaneHHio Koaeca.

E cjih Ha cyxH x T B epau x  a o p o ra x  ouiHÖKa npu onpeaeaeHHH 
K03<})(J)HUHeHTa cuenjieHHH no CHJie th th  Ha KpioKe aBTOMOÖHAH 
cpaBHHTejibHo HeBejiHKa, t o  Ha m h t k h x  rp y rn a x , MOKpwx h 
CKojib3KHX a o p o ra x  oHa MOHceT aocTH raTb ÖoJibuiofl BejiHHHHbi. 
3 to  oöyc jioB jieH o  TeM, h to  npn ABHHceHHH b yKa3aHHbix a o p o * -

H blX  yCJIOBHHX B ejIH K O  OTHG- 

U ieH H e  CHJI CO npOTHBJieHHH 

ABHJKCHHIO aBTOM OÖHJIH K  

M aKCH M BJIbH blM  K a C a T e jIb H b IM  

peaKUHHM Ha e r o  BeaymHX 
K o j i e c a x .

C a e a y e r  yHHTHBan,, hto  
MOMeHT Ha KOJiecax h CHJiy 
THTH Ha KpIOKe aBTOMOÖHAH 
Heo6xoaHMO H3MepHTb npu 
ycTa«0BHBiueMCH npouecce, 
B npoTHBHOM c jiyn a e  neH3- 
ßejKHbl OHIHÖKH, OÖyCJIOBJieH- 
HMe HHepUHOHHbIMH HBJieHHH- 
m h . 3 ro M y  o6meH3BecTHOMy 
nojio>KeHHK) HCCJieaoBaTejiH 
yae jiH ioT  HeaocTaTOHHO b h h - 
M3HHH.

P a c c M O T p H M  c j i y n a f l  K a n eH H H  3 J ia c T H H H o ro  K O J ieca  n o  T B e p a o f i  

nO B epX H O C TH  (p n c .  1 ) .

3jieMeHTapHbiß m om cht cuenjieHHH dM^ oTHOCHTejibHo och 

KOJieca onpeaeJineTCH cooTHouieHneM

dMy =  p cos ax dF,

r a e  x  —  yaejibnaH  KacaTeJibHan cn jia , npeaejibH aa no cuenae- 
HHIO c onopH ofl nOBepXHOCTblO; 

dF —  saeMeHTapHan n ao iu aab  KOHTaKTa;
—  n p e a e a b H o e  n o  c u e n a e H H io  3 H a n eH H e  n o a s e a e n H o r o  

k  K o a e c y  M O M eH T a  M K.
f l o n y c T H M ,  h to  a H H a M H H ecK n fl p a a n y c  K o a e c a  paßeH p cos a. 

Toraa o6 iuhh m omcht, n o a B e a e H H u f l  k  K o a e c y ,  ö y a e r

Afp =  j*p cos a x dF — rg J* t dF,
F F

C n a y  cuenaeHHH b 3tom  cayn ae, oneBHaHO, ca ea y eT  npHHHTb 
p a B H o f l  

T? =  J zdF =  J fm P <ldF =  9 J 9dF =
F F  F

r a e  fmp —  K03$<j)HUHeHT TpeHHH pe3HHH 0 nOBepXHOCTb aoporH, 
hbahio iuhhch (jiyHKUHefl m hothx nepeMeHHbix; 

qp —  3HaneHHe s to h  ({iyh ru h h  b  Kauofl-To cpeaH efl TOHKe 
KOiHTaKTa.

P hc. 1.

Ta«HM o6pa30M, ecTecTBeHHO cp Ha3BaTb ko3 (|)4)huhöht om cuen- 
neH H H .

CaeaoBaTeabHO,

rdT9 =  r d <f R z.

OTcioaa noaynHM

H 3  pHC. 1 BHaHO, HTO

f  -  ■
M f : r d

R z
(1)

B TaKOM caynae

R z

M 9 = P 9 r d - ■ R z a .

a

F d
—  —  <

r a e  <pP  —  K 0 3 $ 4 )H U H e H T  c u e n a e H H H , n o a c H H T a H H b if l n o  T H r e .  

Ä aH H oe cooTHomeHHe cn paseaaH B o aan  Ö yK cyio iuero Koaeca , 
a aan  noaaocTb io  6aoK H poB a«H oro  K oaeca  cpp =  <p.

HjBeCTlHO1, HTO K03(j)(J)HUHeHT TpeHHH OnpeaeaHeTCH 33BHCH- 
MOCTbK)

n S #
Z . - A ' ö ' + B ,

rae A  h  B  —  npnBeaeHHbie KoscjHjiHUHeHTbi, 3 aBHCHmne o t  mo- 
aeKyanpHbix h cpH3HHecKHX cb oh c tb  u ihhu  h a o - 
porn; 

S #  —  4 > aK T H H ecK an  n a o m a a b  K O H T a K T a ; 

G k —  H o p M a a b H a n  m a r p y a K a .  

Ilao iu aab  cpaKTHHecKoro KOHTaKTa mohcho npHHHTb nponopuHo- 
HaabHofl aeflcTBHTeabHofl naoiuaan, KOTopan paBHa npoH3Beae- 
hhk) hacbiiueuHOCTH pHcyHKa npOTeKTopa j  Ha KOHTypiHyio nao- 
maab KOHTaKTa F. 

Toraa

C n aa  cuenaeHHH paBHa

? =Kiiyf+8)̂ -
JXnh peuieHHH noayneH H oro ypaBHeHHH HeoßxoaHM o 3HaTb 3a- 

BHCHMOCTb K03<J)(})HUHeHTOB A  H B  OT nHOIUaAH KOHTaKTa.
B oßmeM caynae cnaa cuenaeHHH Koaeca c cyxofi raepaofl h 

poBHofl onopHofl noßepxHocTbio 33BHCHT o t  KOHTypHofl naoiuaaH 
KOHTaKTa, HacbiiueHHocTH pHcyHKa npoTeKTopa, «arpy3KH Ha ko- 
aeco, Moaexyanpubix h MexaHunecKHx cb oh c tb  u ihhh  h aopora. 

n p H  KaneHHH Koaeca no aetJiopMHpyeMoß noBepxnocTH a e a o  06- 
c t o h t  rop a 3 a o  caoxcHee, T a x  KaK ae$opM HpyeTCH n e  ToabKo uih- 
Ha, ho h a o p o ra . 

C xeM a KaneHHH saacTHHHoro K oaeca  no aecJiopMHpyeMofl no- 
B epxH ocTH  npHBeaeHa Ha pnc. 2. 

M om b h t, noaBeaeHHHÖ k K oaecy, ypaBHOBeuiHBaeTCH xpeHHeM 
KOHTaKTHpyjoiueß noBepxHOCTH u ihhh  o  rpyHT h conpoTHBaeHHeM 
rpyH Ta cp a3 y  BHCTynaMH pncyH xa npoTeKTopa.

lli.

M ? =  J P  (-*- y )  Ip (•*• y ) d F + %  \Tcpi\ pi,
r b i

i = i
(2)

rae x (x ,y }  —  yaeabHaa KacaTeabnaa cnaa TpewHH iu hhh  o 
r p y «T ;  

P (x >ü). —  paccTOHHne o t  och  K oaeca  ao HanpaBaeHHH aeß- 
ctbh h  cnau t;

Fbi —  nOBepXHOCTb BHCTynoB pncyHKa npoTeKTopa;

* H .  B.  K p a r e j i b C K H f i .  MoaeKyanpHO-MexaHHnecKaH TeopH« Tpe
HHH, «T p y a w  BTopoft BcecoiosHoS KOHiJSepeHUHH no TpeHHio H HSHOcy 
B M in iH H ax», T. I I I ,  H 3A-BO A H  C C C P , 1949.
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Tcpi  —  peaKTHBHaa cn jia  cpe3a rpyH Ta /-hm rpyHToaaue- 
noM;

pi —  paccTOHiHHe o t  och K o jieca  ä o  HanpaBAeHHH Aefi- 

CTBHH CHAH T cp  i', 
m  —  hhcao rpyHT03aiienoB, naxoAHiUHxca b KOHTaKTe.

Tan KaK djyHKUHio p (x , y)  m ojkho CHHTaTb HenpepuBHoß, 
a IXxy (x ,y ) \ —  3HaKonocTOHHHOH, npHMeHHMa oßoöm eHHaa Teo-

peMa o cpeÄHeM ä a h  onpeA eA eiro ioro HHTerpajia n ep so ro  cA a rae- 
Moro ypaßiHeHHSi (2 )', t . e.

J  F ( * .  y ) l  p (•«. y ) d F  =  r z J  F  ( * .  y ) \ d F >

bl bl

TAe r z —  3HaMeHHe 4>yHKUHH p (x , y )  b KaKoft-TO cpeAHeft TOHKe 

oÖAacTH e e  3HaaeHHft (ecJiH caHTaTb noBepxHOCTb 
KOHTaKTa CHMMeTpHHHOH OTHOCHTeAbHO npOAOAbHOH 
nAOCKOCTH K O J ie ca , TO CpeAHHH TOHKa Ae)KHT B STOfl 
npOÄOJIbHOH h a o c k o c th ) ,

TaK »e e  o Ö c to h t  AeAO h co b top h m  CAaraeMHM (JiopMyAH (2 ), 
t .  e . cym ecTB yeT  TaKoe 3 «a ie H H e  (pyHKUHH pi (x, y) b KaKofi-TO 
cpeAHeft TOBKe, b to  BunoAHaeTca paBeHCTBo

m m
X \T cp i\ pi  =  r-p S  \T cpi\.

i = i  i = i

B HTore a a h  noAoeAeH H oro k  KOAecy MOMeHTa noAyqHM

_  m _

M K =  r z J |t (x, y)| dF +  r T X \Tcp\.

bl 1 = 1

3 t o  BUpasceHHe TaKHte MoaceT 6biTb npeoöpaaoBaHO.

m

M x =  r c [ j  |x (x, y )[ d F +  X | T cp l],],
rbl 1=1

'■ cu, M k

B cJ iy ia e  He6oAbiuoro H3MeHeHHH k p h b h a h h  KpHBOAHHeftHofi no- 
BepXlHOCTH KOHTaKTa e e  BeAHqHHa BHpa3HTCH

/?z ss Gk —  Tcli sin a2.

B upaaceuH e ä a h  KoscfKjiHUHeHTa cuenAeHHH npHMeT OKOHqa- 
TeAbHHÖ BHA

<p =  .
M k COS ctj

cos (a2 — aj) (GKr c — _Mk sin a2)
(4)

r A e  f c  —  3 H a q s H H e  H e K O T o p o ft  (J iyHKUHH p ' ( x , y ) , H B A H K u u eftcH  

c p e A H e f t  B eA H H H H o ft A B y x  (p yH K H H ft p ( x , y )  h  pt ( x , y ) ,  

b  « e K O T o p o f t  c p e A H e f t  t o b  K e  n p o A O A b H o ft  h a o c k o c t h  k o -  

A eca .

BeAHHHHy rc H330BeM CHAOBHM paAHyCOM. BTOpoft C0MH05KH- 
TeAb ypaBHeHHH (3 ) npeACTaBAaeT coöo ft cHAy Tcq cuenAeHHH ko- 

Aeca c rpyHTOM. TorAa

npoeKUHH T x c h a h  cuenAeHHH « a  ocb x  paaua cyMMe ch a  R x, 
o6ycAOBAeHiHoft conpoTHiBAeHHeM rpyiHTa CA'BHry b iHanpaBAeHHH 
ABHHceHHH KOAeca, H cBoÖOAHoft cHAe P  Ha ero och. CBoßoAHaa 
cHAa Ha och KOAeca paBHa

P  =  J  |t| COS a dF —  R x =  Tcti COS a2 — R x.

IIpHHHB COS a 2=COS Ol, HOAyHHM

P  =  T  Cq COS aj —  R x .

'B tsk o m  CAyqae KosffxfjHUHeiiT cuenAeHHH, onpeAeAaeMHÖ no 
CHAe thth  « a  och KOAeca,

p

^  =  ~G  •

Pa3HOCTb MejKAy KOStjxpHUHeHTaMH cuenAeHHH no MOMeHTy h 
CBoßoA'Hoft CHAe « a  och  KOAeca 6yAeT

F COS otj
—  tpD =  ----------------------------------------------------------------

COS (a2 —  Oj) (G k — Tcu S in  a2)

R jc _ T ch cos  a j |-__________  a K

g k ~

T ctf COS

0 K

- \ —  
L ( O , -

+

>1+Tc„ sin a2)  COS (a 2 —  a j )

G K

3 T a  pa3«0CTb yBeAHHHBaeTca c yBeAHneHHeM rAyÖHHH norpy- 
HieHHH KOAeca B rpy.HT H MOHCeT AOCTHraTb ÖOAbUIOft OeAHHHHH 
(pnc. 3 ) .  

H a  pnc. 3 npHBeACHH onH TH H e AaH nue, noAyneHHue npn Hcnu- 
TaiHHH u ihhh  fl-1 7 0  pa3MepoM 1140X 700  Ha MarKOM rp y «T e  (n a xo - 
T e ]. C  yfleAHaeHHeM AaBAewHH B03Ayxa ® uiHHe p w (yaeAHqeHHe

(3)

COS (a 2 —  (*!) R q  r cR q COS (a 2 —  a{)

rAe R q  — paBMOAeficTByiomaH anropn yAeAbHHX AaBAeHHÖ,
HopMaAbHHx k  noBepxiHOCTH AetjiopMHpoBaHHofl 
u ihhh ;

c o s (a 2— O i l  —  yuHTbiBaeT «enepneHAHKyAHpiHocTb ipaBHOAeft- 
cTByiomHX Rq h Tcti.

BepTHKaAbHaa peaKuna rpyHTa onpeAeAH Tca H3 ycAOBHH paB- 
HOBecna npoeKUHH Bcex c h a  na ocb z.

2.5 2,8 P ^ m *

rA y Ö H H H  K O A e n ) B 0 3 p a C T a e T  p a 3 H O C T b  M e }K A y  KO 3({)< })H U H eH T0M  

cu e n A e H H H , noACHHTaHHHM no MOMeHTy h C H A e Tarn.
A a h  npaKTHaecKHX pacneroB  npn onpeAeAeuHH K03(j)4)HUHeHTOB 

cuenAeHHH B03HHKaeT HeoöxoAHMOcTb b noAcneTe KoopAHHaT toh - 
kh npHAOsceHHH c h a h  cuenAeHHH Tcn h paBiHOAeftcTByioiueft Rq 
anropH yAeAbHHX HopMaAbHHx AaBAeHHÜ k  noBepxHOCTH AaßAe- 
H H f t . TouH oe onpeA eA eu ne s th x  a e A H U H H  caa3aH 0 c  ßoAbniHMH 
TpyAHOCTHMH peUieHHH AH(})(J)epeHUHaAbHHX CHCTeM ypäBiH6HHft no
BepxHOCTH A e i j jO pMHpOBa iH H O ft UIHHH.

PaccMOTpHM npH'ÖAHAcenHyK) cxeMy noucneTa ch a o b o to  paAHy- 
ca r c. 

CaHTaeM, h to  conpoTHBAeHHe rpyHTa BAaBAHBaiiHio noAUHHaeT- 

ch cTeneHHoft 33bhchm octh Qz =  qa ^ ,  a sniopa yAeAbHHX ch a  Tpe- 
iihh h cha cpeaa rp y «Ta  AHHeftno 3aBHciiT o t  yAeAbHHX HopMaAb
HHx AaBAeHHÖ qf .

B  9tom  CAynae mohcho npHHHTb, h to  Toaxa  npHAOHceHHH pao- 
HOAeftcTByioiueft ch a h  cuenAeHHH Tcti coBnauaeT c tohkoA  npH- 

AoaceHHH paBiHOÄeftcTByioiueft am opu  iHopM aabiiux yaeAbubix Aaß- 
A6HHÖ Rq,  t .  e . a 2= a i .  FIpeAnoAaraeTCH, h to  paAHaAbHaa Ae- 
(JlOpMaUHH Xa (pHiC. 4 ) B KaiKAOft TOHKe noBepxHOCTH KOHTaKTa 

u ihhh  nponopuHOHaAbHa y rA y  « p +  ßi —  a , t .  e. Xa =  k (a p +  

+  ß i— a ] ,
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Ko9iJ)4>HUHeHT nponopu,HOHajibHQCTH k  mo3K:ho Bwpa3HTb qepea 
fteipopM auHio mHHbi /.pi ib TOHKe, cooTBeTCTByiom efl y rn y  ßt 

(pnc. 4],

XP, -  kaf •
O r c iO Ä a

k  =

(

h ,

C o r A a c H O  pnc. 4, noAyqHM

XP, ; r ° ' COS ß i

H o p M a j i b H o e  y^eJibHoe ÄaBJieHne b ;ik>6oh t o h k ö  n o ß e p x H o c T H  
o n p e ^ e ^ n e T C H  a a B H C H M o c T b io

„ _ 9 o £ Ü

p COS a  '

rue a  —  y ro ji Mescuy BepTHKaAbio h  HopMaAbio k  noßepxHocTH. 
TaKHM o6pa30M,

t g < *  :
V  x 2 +  y 2

fljiH H y  3 a Ä «e ft  n jiocK oö qacTH KOHtaKTa mojkho  c AOCTaToqHofi 
AAH npaKTHKH TOHHOCTblO BHpa3HTb ( h CXOÄH H3 reOMeTpHHÖCKHX 
COOTHOUieHHÖ} 3a:BHCHMOCTbK>

d =  V  r \ ~

c o s ( ß j +  « p )  =

r 0

rue H  —  rJiyÖHHa KOJieH. 
O q e B H A H o ,

tsrßi
c

r X O A

3 h s h  KoopAHHaTbi s m o p n  yAeAbHbix AaBA eHHH x c h z c, Koxopue
M oryT (5bJTb BblHHCAeHbl HO H3BeCTHbIM (J)OpMyAaM TeOpCTHHeCKOfi 
MeXaHHKH, M05KH0 H8HTH 3H3HeHHe yTAa

X ‘t g a 1 =  - . (9)

y ^ H T b ia a H  n p u H H T o e  A o n y m e H H e  o  n p o n o p u n o H a A b H O C T H  u e i f io p -  

MaitHH uiHHbi y rA y  a , mo>kho äah  tohkh c Haft™  ac4>opm3uhio m H 
Hbi Xc,

/ ,  “ i  — P i \ /  r K0A \

B  HTore onpeAeAHM BeAHHHHy ch aoboix ) paAHyca

< 1 0 >
r 0

3.han 3HaqeHHH r c h yqHTHBan, q ro  a 1= a 2, m ojkho onpeAeAHTb 
BeAHqH'Hy KoatJxßHUHeHTa cuenAeHHH <p n o  <}>opMyne (4).

OnpeAeAHM BeAHHHHy c h a o b o to  paAH yca  h KoaijicpHUHeHTa 
cuenAeHHH a a h  CAyqan KaqeHHH no m htkoh cyxo ft n a x o ie  naeB- 
MonaTKa pa3MepoM 1200X1200— 500 ( r 0= 6 0 0  -tut, 6 = 1 2 0 0  m m )  o 
Harpy3Koft 1500 k z  npn AaBAeHHH B03Ayxa 0,3 k z I c m 2.

B  npouecce HcnbiTaHHH H3MepHAHCb rAyÖHHa KOAen H =  100 mm,  
paAHyo a o  AHa KOAen r KOA = 4 3 0  m m ,  BAajKHOCTb rpyH Ta 5 % .

Ü a h  cy x o ft  naxoTbi p = l .  BeAHqHHy ßt a a h  ynpoiueHHH npHMeM 
paBHofl 0,

ßblHHCAHM KOOPAHHaTbl TOHKH npHAOHCeH'HH paBlHOAeÖCTByiO- 
UIHX C ( X c H Zc) ,

X j F j  +  X 2F 2
Fl +  F2

H  =
z tF i  +  Z 2F 2

F 1 +  F 2
rAe x^,  Z i; F 1 h x 2; z 2; F 2 —  cooTBeTCTBeHHO KoopAHHaTbi ToqeK 
npHAOHceHHH paBHOAeftcTByiouiHX h nAom aAH sm op yAeAbHbix uaB- 
A0HHH ÄAH KpHBOAHHeHHOrO H npHMOAHHeHHOrO yqaCTKOB. 

HecAojKHhie noAcqeTbi AaiOT npHÖAHHceHHyio cßopMyny

r 0 / - e
Z c  —■ T v —  — H .

r * ° *  \ 2 .
9 ■u V  ‘  \  r 0 )  •

Ü O A C T a B A H H  HHCAOBbie A aH IH b ie , n o A y q H M

X c «  160 M M  H Z c  Ä  468,9 M M .  -

IIo (ßopMyjie (9] o n p e A e A H M  y r o A  c M e i u e H H H  paBHOAeftcTByio- 
lu e f t

tg  a, =  —  =  0,341 h oj =  0,329 paA. 
z c

O n p e A e A H e M  B e A H q n H y  y r A a  K p H B O A H H e f lH O H  3 o h u  n o  y p a a -  

H e H H IO  ( 7 )

- H
COS ap =  •

r o
=  0,634 h ap =  0,884 paA.

(5)

f lA H 'H a  n e p e A H e f t  nAOCKOH q a c T H  K O H T a K T a  c o r A a c H O  on b iT H b iM  

A a H ’HbiM  p a B H a  n p H M ep H O

c «  (0 — 0,4) d .  (6)

B  raxoM  cA yqae, y r o A “ « p , cooTBeTCTByiomHH KpHBOAHHeftHofi

nOBepXHOCTH KOHTaKTa, OnpeAeAHTCH H3 BblpaiKeHHH

r tCOA ■

B  pe3yAbTaTe OnpeAeAHeM qncAOByio oeAHHHHy cHAOBoro pa- 
AHyca no (ßopMyAe (10)

r c =  r 0 —  ^1 —  (rü —  r K0A) ss 525 mm.

H 3 M e p H H  noABeAeuHbift k KOAecy m omoht, «OTopbift b  npHMepe 
6 h a  paßeH M k =620 kzm npn Harpy3Ke Ha KOAeco 1500 kz, m o*>  
ho no tßopMyAe (4 ) noAcqHTaTb KostlicßHnHeHT cuenAeHHH

M k co s  « i

^ t  s in  otj
0,98.

(7)

(8)

AHaAHTHqecKHfl pacqeT c h a u  h K03(})(J)HUHeHTa cuenAeHHH mojk- 
HO npOH3BeCTH CAeAyiOmHM 06pa30M. _

C orAacH O  (})O pM yA e(3 )H  c  yqeTO M  T o r o , q T o t = / OTp|̂ | ( r A e f mp—

K03(J)(j>HUHeHT Tp eH H H  r p y H T a  0 r p y H T  h a h  p e3 H H b i o  r p y H T ;  q  —  

H o p M a A b H o e  k  n o ß e p x H o c T H  A a B A e H H e ) ,  n o A y q H M  B b ip a s c e H H e  a a h  

CH Abl cu en A eH H H

I T cti\ ~ / * p J
9 z

b l

m

rnc 7̂ + 5 3COS a Ahmd
1—1

( 11)

n ep B o e  cA araeM oe —  ch ab  TpeHHH mHHbi 0 rpyHT (h ah  rpyHTa 
0  r p y H T ) ,  a BTopoe —  cnAa cpe3a r p y H T a ,
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Hcnoab3yn (popMyay (4)', HeTpyaHO noKa3aTb, n o  npn neKO- 
T o p o M  npHÖJiHJKeHHH b ea h n hih a KOstpcpHUHeHTa cuenjieHHH q>0 a a n  
uihhu c rjiaakhm n p o x e K T o p o M  pasHa KosipipHUHeHTy x p e H H H  pe- 

3KHbi o rpyHT f pp hjih rpyiHTa o rpy,HT f m p .

TaxHM o6pa30M, 3Han xosipipHUHeHT cuenjieHHH hjih raaaKofi 
UIHHhl H OnpeUeJIHH OnhITHbIM nyTeM KpyTHIUHÖ MOMOHT, nOÄBe- 
AeHiHbiß k KOJiecy, m o*h o onpeueJiHTb bjihhhhc pHcyHKa wpOTeK- 
topa Ha cuen.Hbie KanecTBa uihhu no caeayioiueft (jiopMyjie:

I T ,c p  I
m k  r

- r . - « ) - C O S o
dF. ( 12)

rbi

npn 3tom npeanoaaraexcH, hto aniopa HopMajibHbix aaBJieHHfi 
onpeueJineTCH SMnHpHnecKoft aaiBHCHMocTbio.

H jih caynan  no jiH oro  öyKCOB3hhh KOJieca 6yaeM HMetb

I — fm p  ^
4 z

COS a
dF.

F - F cbl ‘ bl

Ecjih  cueiuieHHe M e * a y  naeniuaM H rpyHTa MeHbiue Kostpipii- 
uneHxa TpeHHH pe3HHU o  rpyHT, to  b  nepBOM npnßjiHiKeHHH cuen- 

JieHHe KOJieca c  rpyHTom öyaeT  onpeaejiHTbCH /^,p .

B 3tom caynae noayuHM

l f « J  = f ‘mp I  COS a dF  = f " lP COS 04+ / ^  Sin <z,

\ T Cp\ ~  j"  V-cp\ d F ,

F i + F t

H3 MeXaHHKH rpyHTOB H3BeCTHa 33'BHCHMOCTb M e *a y  yaeJIbHbl- 
MH CHJiaMH cpe3a H HOpMaJIbHbIMH aaBJieHHHMH B rpyHTe

M  =  c + f eqz,
rae c —  BeJiHHHHa c u e n a e H H H  M e * a y  n a c T H u a M H  r p y H T a ;  

f „  —  KoatJxpHUHeHT B H y T p e H H e r o  T p e H H H  r p y H T a

npH a 1= a 2 K03c|)(J)HUHeHT cuenaeHHH coraacHO (popMyae (4 ) 
ßyaeT paBeH KoacptpHUHemy TpeHHH rpyiHTa o rpyHT

Tz =  /mp ’

AHaaorHHHoe HBaeHue naöaioaaeTCH b tom caynae, xoraa  Bean- 
HHHa F b i Maaa cpa.BHHTeabHo c  oßiueft noBepxiHOCTbio KOHTaKTa.

TaKHM o6pa30M, onpeaeana K03<p<pHUHeHT cuenaeHHH aan  uihhu 
c raaaKHM nporeKTopoM ( 9 1 ) ,  h aan  uihhu c  lUHpoKopaccraBaeH- 
HbiMH rpyHT03auenaMH (q>2) , m o *h o  oueHHTb, KaKofi KoacpfpnuHeHT 
TpeHHH ßoabine (peaHHU o  rpyHT hhh rpyiHTa o rpyHT).

E c a n  (pi=<pä, t o  s to  3iHauHT, h to  / ^ p  >  f*mp h ecau <P2><Pi.

t o  Ö ya eM  HMeTb 9 1  =  f mp h  f mp <  f m p.

B  nocaeaueM caynae K03<p(pHUHeHT cuenaeHHH uihhu c  onop- 
hoh noBepxHocTbio öyaeT  onpeaeaHTbcn afiyMH caaraeM UM «: Tpe- 
HHeM BucTynoB rpy.HTO3auen0B (pe3HHu) o  rpyHT h TpeHueM rpyH
Ta o rpyHT.

Ha y B n a * H e H H b ix  o n o p H u x  noBepxH O C T H x xp eH H e p e 3HHU 0 
r p y n x  H aM H o ro  M eH biue, neM  r p y H T a  0  rp y H T . 3 th m  h o6T>HCHHeT- 
ch 3H anH T eabH 0 M eH biuaH  B ea n n H H a  K03<p<pHUHeHTa cu en aeH H H  y 
uihh c  ra a a K H M  pHcyHKOM  n p o T e K T o p a  n o  cpaB H eH H io c  uiHHaMH, 
hmcioiuhmh M a a o H a c u iu e H H u fi pncyH O K  n p o x e K T o p a  (p H c y n o K  n o - 
BUiueHHOH n p o x o a H M O C T H ). 'U pH  rayÖOKOM  p a c n o a o * e H H H  T B ep- 
a o r o  n o a c T H a a io iu e r o  c a o n  Ha KoacptpH uneH T cu en aeH H H  ö o a b iu e  
BaH H eT n acu iu eH H O C T b  p n c y H K a  n p o x e K T o p a , neM  s u c o T a  rpyH TO - 
s a u e n o B .  YM eH b iueH H e H acuiueH H O C TH  p H cy H K a  n p o T e K T o p a  npn- 
BoanT b 3tom c a y n a e  k y B e a n n e H H io  K03<p(pHUHeHTa cu en aeH H H .

PaocMOTpHM B Topoe ca a ra eM o e  ypaBHeHHH (11), CTOHiuee o 
CKoÖKax, n p eacTaB aa iom ee c o ö o ü  cu a y  3auenaeHHH uihhu o rpyH-
TOM

l^ c p l-  2  ITcp (I- 
1 = 1

PacneT npoH3BeaeM a a n  iBe3aexoaH oro pHcyHKa npoTeKTopa 
«K o ca a  e a x a »  (npaKT.HnecKH pacnex npHMeHHM a a a  a io ö o ro  pH
cyHKa 3Toro  TH n a ),

H 3 pnc, 5  BHAHO, nTO

Hncao rpy-HTOsauenoB m , H a x o a H i U H X C H  b KOHTaKTe, mojkho 
onpeaeanTb caeayioiUHM o6pa30M.

H3 pnc. 6 caeayeT, hto

ao r cp +  ^
m o  =  ^  •

3a m. caeayeT npHHHMaTb 6aH*aHiuee k mo ueaoe n»cao. Tor
aa MaKCHMaabHan cnaa 3auenaeHHH rpyHT03auenoB c onopHofl no- 
BepXHOCTbK) BUpa3HTCH TBK:

_  m  r  -  m  r C  C i
IT cp \ =  2  J M  d F = Z  [ ) c d F +  / , l j  qzd F  ]  ,

1 = 1  p '  4 _ p "  1 = 1  p  + p "  p '  + p "
r i + i 1 + t 1 + 1

m  j.

I T cp| =  c ( F  +  F h -  F »  -  F bh ) +  /. S  J qzdF , (13)

HJIH

i= l F l + F t

rae F  —  oöiuaa n O B e p X H O C T b  KO H T a K T a ;
Fh —  oö iu an  nOBepXHOCTb Öokoboh nacTH (T o p u o a ) 

rpyH T03auenoa h rpyH Ta, 3aKaioneHHoro M e * a y  
h hm h ;

Fbi**2tnbl —  o ß m a n  n o B e p x H o c T b  B u c T y n o B  p n c y H K a  npoTeK- 
Topa;

F b h ^ 2 m b h  —  ß o K O B a n  n o B e p x H o c T b  e c e x  rpyHT03auenoB.

O ß o 3 H a n H M  F + F h—
— F bi— Fbh nepe3 A F .

Toraa  b oömeM caynae, 
noacTaBann Bbipa*eHne 
(13) b (popMyay (11) h 
pa3pemaH noayneHHoe 
ypaBHeHHe oraocHTeabHO 
cnau cuenaeHHH Tcti, no- 
aynuM

r c i f =  f m p [ z i r d F +  
J  COS a

Fbl
m

+ c a f + / « 2  j  ^ F‘ <14)
1= 1  p' + p ”

l  +  l

m

BeaHUHHy 2 \q^i F  mohcho, oneBHaHo, npeacxaB H Tb b c a e a y io -

F . +  F

u te M  B H a e :

rae  F t —  n ao iu aab  cp eaaeM oro  rpyH Ta M e * a y  aayM H rpyHTo- 

aauenaMH b naaHe (2); 
F t —  noBepxHocTb cp esa  rpyH Ta TopuaMH rpy,HT03auenoB

U l

m  r*

2  \  qzdF -  |  qzdF +  J  qzdF—  |  qzdF —  J  qzdF, 
^==0 F Pbh Pbl1 = 1
f '  +  P "  i  i

ra e
| qzdF *  Rz =  C?» — r c8sln ar
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E e n «  Fm  «  Fbh M anu no cpaBHeHHio c  oßm efi noiBepxHOCTbio 
KOHTaKTa, t o  mojkiHO npeueßpenb TpeHneM iiihhu o  rpyiHT, h b stom  
cn yn ae  cn jia  cuenneHHH ß yn eT  paBHa cn ne cpeaa, t .  e.

=  T cp  =  7 — 7 — --------\ c ( F + , F h)  +  / , ( G *  +  J qz dF\. (1 5 )
1 +  / „  s in  a2 L i  J

h

H c x o a h  H3 H 3 J io a < eH H o ro , m o j k ih o  B U B e c T H  4 > o p M y n b i ä j ih  a « a j iH -  

T H n e c K o r o  n o n c n e T a  KO3<J«l>HUHeHT0B c u e n n e H H H .

JXnn oß iu ero  cnynasi

{ f m p  J  C0Sa
dF +  c & F + f e

rbl

i i*2 W * )
1 =  1 f '  j - p "

COS aj

?  =  ------------------------------------------

[ Gk~  {fmp j  cSt

F  + P  
1 * 1

dF +  c A F + f , ^  U*dF)
1 = 1  'r b l  * = *  F t  + F t

X  Sin a2]  COS (a2 —  a{).

Rnn npHÖHHJKeHHbix pacneTOB (np« Tcii — Tcp}

9  «

[c  (F  +  F h)  +  f8aK + / „  j  qzdFj cos a,

{  G k —  [c (F  +  F h)  +  / *  I  qzd F [ sin <2 }  cos (a2 — aj)

O o p M y jiy  (1 7 ) m o k h o  «cnonb30B aTb  npn pacneTe K03(}M}>HUHeH- 
TOiB cuenneHHH äJih apouHbix m an c  uinpoKO paccTafineHHbiMH 
rpyHT03aiienaM H,

ü p e H e ß p e ra H  F h  h ch m tsh , h to  a i  =  a 2 « 0  (ä a h  «eßonbinoH rny- 
ß »H U  K o n e n ),  n o n y iH M  (J iopM yn y h j i r  o p h ö h th p o b o h h m x  noAcne-
TOB K 03 (j)(}>H U H eH T0B  C U en n eH H H

F
«  c  • r  + / « •  

o K

B b lB O f lb l

(1 8 )

(1 6 )

(1 7 )

1. H a  T B e p A U X  o n o p H U x  n o B e p x H o c T H x  « e  c y m e c T B y e T  pa3HHU,bi 

b o n p e A e J ie H H H  K ostjn fiH U H eH TO B  c u e n n e H H H  n o  M O M C H Ty hjih cnne 
th th  b c j i y n a e  n o j iH o r o  cK o n b jK e H H H  K o n e c a .

2 .  K o s ^ h u h b h t  c u e n n e H H H  ß y K c y r o m e r o  K o n e c a ,  p a c c u H T a n -  

HblH n o  CHJie TH TH  IHa OCH e rO , M e H b m e  HCTHHHOrO  K03(|)(J)HU.HeHTa 

cu e n n e H H H  (p a c c u H T a H H o r o  n o  M O M e H T y ) n a  B en H H H H y , o ß y c n o B -  

J ieH iH yio  c o n p o T H B J ie H H e M  K a u e H H io .

3 . H a  m h t k h x  r p y j r r a x  H C TH H H an  B e jiH H H H a  K os tJx jiH U H eH T a  c u e n -  

A6H.HH AOJiHOHa o n p e A e J iH T b C H  n o  s e n H H H H e  M O M eH T a , n o A B e A e n H O -  

r o  k  o c h  K o n e c a  [n o  ( j io p M y n e  ( 4 ) ] .  .U a h  e r o  o n p e n e n e E H H  H e o ß x o -  

ÄH M O  3 H 3 T b  (J lO pM y H B H A  AecJ)O pM H pO BaH H O H  nOBepXIHOCTH IIIH H b l 

b  K O H T a K T e , C B o fic T B a  r p y H T a ,  n a r p y 3 K y  n a  K o n e c o  h  B en n M H H y 

n o A B e A C H H o ro  k o c h  K o n e c a  M O M eH T a .

4 . K o34>4>H n H eH T  c u e n A e H H H  n o  T H r e  M o u ceT  n a  m htkhx r p y H T a x  

c y m e c T B e H H O  o T A H n a T b C H  o t  K 0 3 (j)t i]H U H eH T a  c u e n A e H H H , o n p e u e -  

Ae»Horo n o  MOMeHTy.
5. R n h  u i h h  c  CHAbHO pa3BHTbiMH rpyHT03auenaMH cuenAeHHe 

onpeueAHeTCH ib o c h o b h o m  c h a 3 m h  cpe3a, a a h  HacbimeHiHhix pn-
CyiHKOB n p O T e K T O p a  ---- C H A aM H  TpeH H H  U IHHbl 0  r p y H T  HAH  r p y H T a
o rpyHT.

6. C yßeAHneHHeM AnaMerpa KOAeca yMeHbuiaeTCH cocTaBAHio- 
u r a a  cHAbi cuenAeHHH, pacxouyeMaH n a  Ae^opMaunio rpyHTa 
(yMeHbuiaioTCH yrAbi a i h 02)',

7. B  cA yu ae K a n eH H H  u ihhu  c  rn u p o K o  p a c c T a B A e H H b iM H  rpy «T O - 
3 a u e n a M H  n o  M H TK O M y r p y H T y  B eAH H H H a K034><}>HUHeHTa c u e n A e 

HHH AHHeftlHO 33BHCHT OT OTHOUI0HHH n A O U O A H  nO B epX H O C TH  K O H 

T a K T a  k  H a r p y s K e  « a  koabco.

y j i y H i u e H H e  o h h c t k h  M a c j i a  u e m p H ^ j y r o H  c  A o n o j i H H T e j i b H b i M

M a r H H T H b i M  c e n a p a T o p O M

C. M. rO JlbflfrEJIbfl, A. M. BAHCEYT
O fleC C K H H  3/ ieH TpO TeX H M H eC K H M  H H C TH TyT  CBH3H

U  A  A B H r a T e A H x  B H y T p e » H e r o  c r o p a H H H ,  o c o ß e a H o  H a  A B u r a -  

*  *  T e A H X  C B O C nA aM eH Ö H H eM  o t  c h c b t h h , ß O A b U IO e  H p H M eH eH H e 

n o A y H H A a  u e H T p o ß o K H a H  o u h c t k 3 M a c A a  p eaK TH B H O H  u eH T p n iJ jy -  

r o f t ,  H c n o A b 3 y e M o f t  b  K a n e c T B e  e u H H o r o  n o A H o n o T o iH o r o  ( ( iH A b T p a . 

M a A o e  h  C T a ß n A b H o e  r H A p a s A H H e c K o e  c o n p o T H B A e H H e  u e H T p H (})y -  

r n ,  M öH bu iH Ü  H 3 H o c  u e T a A e ö  o n p e u e A H A H  ß b ic r p o e  p a c n p o c T p a H e -  

H He 3 T o r o  T H n a  4 > B A b T p a . B M e c T e  c  T eM  u a H H b ie  o  x a p a K T e p e  H3- 

H o c a  H eK O T O p b ix  H a n ß o A e e  O T B eT C T B eH H b ix  u e T a A e f l  K p H B om u n H O - 

r o  M e x a H H 3 M a  n p u  o n n c T K e  M a c A a  u eH T p n cJ iy ro H  y K a 3 b iB a e T  H a  

H eo ß x O A H M O C T b  H B03MOHCHOCTb A a A b H e Ü U ie rO  yC O B ep U ieH C T B O B a - 

HHH 3 T 0 T 0  T H n a  (J lH A bTpaU H H  T A a B H U M  0 ß p a 3 0 M  n y T e M  n p H M eH eH H H  

A o n o A H H T e n b H o r o  4 >H A b T p a .

H a n ß o A e e  chahho H S H a in u B a io T C H  c o n p n a c e H n n :  K O A e H ia T b i f l

a a A  —  n oÄ U iH B H H K H  h n o p u ie H b  —  U H A H H A p . O p H  3tom x a p a K T e p  

H3HOCa B K a p ß lO p a T O p H b lX  A B H rB T e A H X , OCOßeHHO B COnpHHCeiHHH 

B a n  —  n o A u iH n H H K H , O T A H n aeT C H  o t x a p a K T e p a  H 3 H o ca  3Toro » e  

c o n p n H ceH H H  b A B H r a T e A H x  c  B o e n n a M e H e H H e M  o t ca ca T H H .

H «T eH O H B .H O C T b  K o p p o s H H H b ix  n o p a * e H H H  n o B e p x H o c T e f t  ßpO H - 

SOBblX  B K A a A b lU le f l  Ä H 3 e A e ft  n p H  U eH TpO ßeJK H O H  OHHCTKe p e3 K O  

cH H H caeTC H . 3 to  c o u e T a e T c H  c  o c n a ß n e H H e M  B b iM b iB aH H H  cbhhuo- 
bhctoü c o c T a B A H K iiu e ö  c n A a B a ^ n o A u iH n H H K O B  h ß o n e e  A A H T e n b -  

hum c o x p a H e H H e M  n e p B O H a u a A b H b ix  M e x a u H ie c K H x  cbohctb no- 
B e p x H o c T H . n p H  H ccn eA O B a iH H H x  b T p a K T o p a x  Ä T -5 4  c p ea K T H B - 

H o ft  u e H T p H ^ y r o H  b K a n e c T a e  a H T H ^ p H K U H O H H o ro  M a T e p n a n a  aah 
B K n a A b iu ie ö  n p H M e H H A a c b  cbhhuobhct3h ß p o H 3 a  CB -30, 3 a A H T a a  
H a  c T a n b H O H  o cH O B e .

CpOK ipaßOTbl 3THX nOAUIHnHHKOB AO nOHBAeHHH BHeiUHHX KOp- 
po3Hftflbix noBpeacAeuHH yBeAHHHAca n o iT H  ib 3 pa3a  —  2100—  

2300 uac. BMecTO 750— 850 uac. npn 4>HAbTpax n o ß ep x H O C T iH o ro  
r n n a .

VBeAHueHHe cpoKa cnyHtßbi noAuiniiHUKOB ÄBHraTeneH c Bocnna- 
MeHeHHeM ot o k 3thh, oßopyAOBaHHbix peaKTHBHofl ueHTpH(J)yrofl, 
oßycnoBAeHO iBoapocuiHM npn 3THX ycAOBHHX 3aiuHTHbiM Aeü- 
CTBHeM M3CAHHOH nAeHKH. BuCOKSH CTeneHb ÄHCnepCHOCTH Mexa- 
HHuecKHX npHMeceft b Macne, b m3cthocth yrnepoAHCTbix nacTHU, 
onpeAenHeT 3to 3aiuHT«oe AeflcTBKe.

Kopp03HH'HbIH H3HOC MeAHOCBHHUOBHCTblX nOBepXHOCTefl H3HH- 
naeTCH TOAbKo nocne oßpa30B3HHH Ha hhx OKHcna MeTanna. Ro 
Tex nop, noKa na noBepxHOCTH obhhuobhctoh ßpoH3u me oßpa30- 
BancH oKHcen, Koppo3HHHoro pa3pyme:HHH :He npoHcxoAHT. Macnfl- 
Han nneHKa co 3HaHHTeAhHUM couepHcaHHeM MeAbnafluiux yrne- 
pOAHCTWX naCTHU 3aiUHIUaeT MeAHOCBHHUOBHCTylO noBepxHOCTb OT 
HenOCpeACTlBÖHHOrO KOHTaKTa C OKHCAHTeAHMH, HaXOAHIUHMHCH B 
Macne: KHcnoponoM, boaoh h nnpoKCHAaMH. 3thm h  onpenenHeT- 
CH SHaiHTeAbHOe yBeAHMeHHe B npOH3BOÄCTBeHHbIX ycAOBHHX cpo
Ka cnyacßu noAUiHHHHKOB h KoneHuaTbix BanoB AH3eneö TpaKTO- 
pOB, oßopyAOBaHHbix peaKTHBHOH ueHTpHtJjyroH.

HeCKOAbKO HHOH XapaKTep HÖCHT H3H0C ßaßßHTOBHX nOÄUIHn- 
HHKOB aBTOMOßHAblHblX KapßlOpaTOpHUX ÄBHraTeneH. B  OneCCKOM 
aneKTpoTextHHuecKOM HHCTHTyTe ßunn npoBeAeHU HccneAOBaHHH 
Ha ceMH ABHraTeAHx aBTOMoßHAeft ypan3H C-355M , paßoTaiomHX 
B oßbIHHblX ycAOBHHX 3KCnAyaT3UHH.

K a K  H3BeCTHO, Ha aBTOMOßHAbHblX KapßlOpaTOpHblX ABHraTe
AHx peaKTHBHan ueHTpHtfiyra b KanecTBe MacAHHoro (JiHAbTpa Ha- 
uana ycTaHaBAHBaTbcn 33BOAaMH no3*e, ueM «a  ABHraTeAHx 
TpaKTopoiB. Oäh3ko HaßniOÄeHHH 3a paßoToii 3thx ABHraTeneft b 
TeneHHe ueTtipex neT h Aa«Hbie naßopaTopHUX HCcnenoBaHHÜ 
AaiOT OCHOBaHHH ÄAH HeKOTOpUX ■BblBOÄOB.

H 3HOC uiaTyHHbix h KopeHiHUx ineeK Bana h Ha 3thx ABHraTe
AHx npn iHaAHHHH ueHTpHiJiyrH HHiKe, neM npn <})HAbTpax noBepx-
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wocTHoro THna, b t o m  nncae npn (JmabTpe to h ko ö  ohhctkh  A C O O .
Oj'HaKO aCjjCpeKTHBHOCTb 3T0T0 iHOBOTO CnOCOÖa (})HJIbTpaUHH Ha 
KapÖiopaTopHHx AßHraTeJiHX HHHce, neM « a  pBH raTeapx c  boc- 
njiaMeHeHneM o t  c jk b th h . Tan,. nanpHM ep, cpe^HHÖ h3hoc piaTyH- 
Hhix rneeK « a  a sH raT en ax  aBTOMOÖHaefi y p a a 3 H C -3 5 5 M  nocae 
npoöera 30 000 k m  cocTaonJi: 17 m k  npn peHTpn<}>yre h 37 m k  npn 
(j)HJIbTpaX TOHKOfl OHHCTKH A C 4 > 0 . H3HOC KOpeHHHX m eeK IIOCJI8 
yKa3aH «oro n p oöera  co o tb b tc tb 6 H h o  paBHSUica 15 h 33 m k . H h- 
TeHCHBHOCTb H3HOca m eeK Bajia  yMeHbrnnaacb npHMepHO b 2 pa- 
3a, B TO BpeMH KaK Ha ÄH3WIHX, oßopyÄOBaHHUX UeHTpo6e5KHblMH 
4>HJIbTpaMH, HHTeHCHBHOCTb H3HOCa CHH3HJiaCb nOHTH B 3 pa3a, 
3T0 OÖHHOHHeTCH OCOÖeHHOCTHM'H XapaKTepa H3HOCa nOBepXHOCTH 
ÖaÖÖHTOBHx noÄUiHnHHKOB. yBeJinneHHe 3a3opa b conpaHteHHH 
Ba.i— öaöÖHTOBbie noaiuHnHHKH npoHCXOÄHT, KaK H3B6CTH0, b pe- 
3y^bTaTe HernpaHHa öaöÖHTa h H3H0ca rneflKH B aaa . FIpohhkho- 
B6HH6 aßpa3HBOB B ÖaÖÖHTOByiO nOBfipXHOCTb BKJiaÄblUia yCKO- 
pHeT H3H0C Baaa. yp a aeH H e H3 M acaa paare MeabHafiniHX nacTHp 
MeTajIJIHHeCKOH nUJIH H OKHCH KpeMHHH B 3THX ÄBHraTeJIHX HB- 
JIHeTCH OCOÖeHHO CymeCTBÖHHbIM.

O n u T  paÖ O T b i H O K a 3 h iB a e T , h to  npn p e H T p o ö e a r H o f l  ohhctkb  
M a c a a  b  K a p 6 io p a T o p .H b ix  « B H r a T e a n x  hshoc  sto to  con pH H ceH H H  

xoth  3 H 3 H H T eab H O  3 a M e p a e H ,  ho x a p a K T e p  e r o  o c T a e T C H  T eM  » e .  
A H T H (})pH K U H O H H b ie  C B 0H C TB 3  nOBCpXH O CTH  Ö aÖ Ö H Ta  C T eTC H H eM  

B peM öH H  n p n  p eH T p o ö e H C H O fi O H H C TKe, T a K  a r e  K a K  h n p n  p p y r H X  

c n o c o ö a x  ( })H n b T p a p H H , c h h h o io t c s i.
3 to  oßiacHHeTCH TeM, h to  nacTb noBepxHOCTH ÖaöÖHTa «a c u -  

maeTCH aÖpa3HBHHMH BKaioHeHHHMH.
T a x , Ha aBTOMOÖHaax n ocae  n p oöera  15 000 k m  3arpn3HeHHue 

ynacTKH noBepxHOCTH n a  B KaapH inax maTyHHbix noauiHnHHKOB 
cocTaBaaaH 0,17%  o t  Bcefi h x  n ao ip a p n . I lo c a e  n p oöera  
30000 k m  3arpH3'HeH«aH n a o ip a p b  B03pocaa a o  0 ,21%  h ä o c t h t - 
aa 0 ,27%  n o c a e  n p oöera  80 000 k m . X hmhhgckhö  a n a n m  c rp ya r- 
kh  ÖaöÖHTa, c h h to h  c  noBepxHOCTH noauiHnHHKa, noKa3aa, hto  
cpean  3arp«3HeHHfl nacTH pu  Hreae3a cocTaB aaan  1,87% , a nacTH- 
nbi okhch  KpeMHHH 2,17%  o t  n c e ro  Beca ch h to h  cTpyjKKH. OneBHa- 
ho, hto  b aaBHOM cayH ae noBum eiiHbifl h3ihoc inaTyHHUx m eeK He- 
H3Öe5KeH. 3 t o  03HanaeT, hto  npn npHMeHeHHH coBpeMeHHofi peHT- 
pH(J)yrH MOJKHO TOabKO a o  H3BeCTHOH CTeneHH OHH3HTb H3HOC CO- 
npHJKeHHH B aa— ÖaÖÖHTOBHe nopiPHnHHKH.

He MeHee cym ecTBeneH  h p p y ro fi HeaocTaTOK peHTpoÖeJKiHofi 
ohh ctkh  M acaa. yxyau iaiO TCH  ycaoBHH p a Ö O T U  nopuiaeBUX k o -  

aen , b ocoÖeHHOCTH Macaoc-beMHofl rp yn n u . y * e  n ocae  n p oöera  
10 000— 15 000 k m  iHaönioaaeTCH n a  aBTOMoÖHabHbix a sH ra ie a n x  
c ueHTpHifyraM H noßbimeHHbiH y ra p  Macaa.

TaK , ecHH iHa aBH raTeanx c (J)HnbTpaMH THna A C O O  p acxoa  
Macaa Ha y ra p  cocTaBana 1,12% o t  B cero p a c x o a a  TonaniBa, t o  
Ha aß H raTeanx c uenTpH ^yraM H  oh  B03poc a o  1,77% . TIoBUiHe- 
HHe p a cx o a a  M acaa Ha y ra p  Bbi3biBaeTCH Ö oaee ÖucTpbiM nepe- 
KpbiTHeM npope3eft MacaocBeMHHX K oaen  OTaoaceHHHMH. CTeneHb 
H3iHOca nopuiHeBbix Koaen , KOMnpeccHOHHUx h MacaocT>eM«bix, 
OKa3aaacb k  3TOMy MOMeHTy, KaK BHano H3 TaÖa. 1, HeÖoabmoß —  
3H3HHTeabH0 HHHCe, HeM Ha a R TO MO Ö H.T H X CO meaeBbIMH (})HabTpa- 
mh h (}>HabTpaMH THna A C C > 0 .

T a Ö J H u a  l

Tnn (})H^bTpamiH Mac/ia

npOÄOJI>KH- 
Te^bHOCTb 

paßOTbi 
b q a c a x

n p oß er
B KM

H s h o c  Ko^eu 
(noTepn Beca 

b % k nepBo-
HaMa.lbHOlrtV)

4>HflbTp rpyöoft OMHCTKH — 
me^eBoft h cjDH^bTp t o h k o A  
OMHCTKH THna AC<l>0 . . . . 297 14177 5,11

TIoJiHonOTOMHafl peaKTHBHafl 
ueHTpHtJjyra.............................. ■ 296 14 080 8,77

B o a e e  Ö b ic T p o e  3 a r p H 3 n e H H e  n p o p e 3 e f i  M a c a o c n e M H U X  K o a e i i  c 
n o c a e a y io m .H M  h x  n e p e n p H T H e M  n p n  u e H T p o ö e jK H O H  o h h c t k c  M a c 

aa  o n p e a e a n e T C H  o c o ö en H O C T H M H  c a M o r o  m n a  (} )H a b T p a H H H . K a K  

H 3B ecTH O , n p n  u eH T p o ö e n c H O H  O HHCTKe M a c a a  cH H H ceH H e H 3H O ca 

H e K O T o p u x  a e T a a e ß  a B H r a T e a n  o Ö y c a o B a e H O  b h c o k o h  C T en eH b K ) 

a n c n e p c H o c T H  M e a b H a fiu iH X  n p H M e c e f l  b  M a c a e  h  p e3 K H M  y M e H b -  

u ieH H eM  H H c a a  K p y n n b ix  a Ö p a s H B H U x  n a c T H n  3 a rp H 3 H eH H H .

C y M M a p H o e  K o a H H ecT B O  M e a b H a fiu iH X  n a c T H H , o c T a io u in x c H  b 

M a c a e ,  n p n  n e a T p o Ö e > K H o f l  o n n c T K e  3H aH H T eab iH o  B u rn e ,  n e M  npn 
a p y r n x  T H n a x  (| )H a b T p a u H H . 3 t o  3 3 b h c h t  o t  t o t o ,  h t o  p a 3 M e p u  

O T a e a b H b ix  o p ra H H H e c K H X  n a c T H n  b  s t o m  M a c a e  «H 5 K e ,  n e M  n p n  

a ioÖ O M  a p y r o M  T H n e  (j)H ab T p au ,H H . T a K ,  H a n p n M e p ,  n p n  n e H T p o -  

Ö ea<H oß  O HHCTKe o p r a u H H e c K H e  n a c T H U b i b  M a c a e  n p a K T H H ecK H  He 

n p e ß b im a iO T  3,5— 4 m k  n p n  n p e o ö a a a a H H H  b  n e M  n a c T H U  a o  1 m k .

B  M acae n oca e  4>HJIbTP ail Hn meaeßbiM  h öyM a*H b iM  (JtnabTpoM 
ocTaioTCH opraiHHnecKHe HacTHPH pa3MepoM He MeHee 6,5— 7 mk. 
J\oa n  KpynHHX nacTHH b stom  cayn ae B03pacTaeT no Mepe yße- 

aHHeHHH CTeneHH 3arpH3HenHOCTH (pHabTpa to h k o h  ohh ctkh , t .  e 
c yBeanneHHeM e ro  rnapaBaHHecKoro conpoTHBaeHHH. K p oM e to to ,  
n ocae  (J)HabTpauHH u eH Tp w fyroH  b M acae ocTaeTCH neKOTopoe ko- 
aHHecTBO KapÖonaoB h KapÖeHOB, yaaBHHBaeMHX oÖ hhho noa- 
HOCTbK) (J)HabTpaMH TOHKOH OHHCTKH nOBepXHOCTHOTO THna. M eab - 
HaßuiHe opraHHHecKHe nacTHUbi, oTK aaaH B aacb  w a  npope3nx Mac- 
aocbeM Hbix Koaep, Ö ucTpo hx  nepeKpuBaroT. yxya n ieH H e  ape- 
HajKHoro aeflcTBHH MacaocT>eMHbix K oaep  s e a e T  « e  ToabKO k  no- 
BHPieHHio p a c x o a a  Macaa Ha y rap , ho h ycK opneT h3hoc nopuiHe- 
Boß rpynnbi. C nabH oe oTaojKeHHe n a ra p a  b pe3yabTaTe HHTeHCHB- 
Hofl nepeKaHKH M acaa b K aw epy  cropaHHH HeH3MeHHO npHßoaHT k 
neperpeB y asH raT eaa  h k H3HOcy conpanceHHa pnaHHap— nopmeHb.

y K a3 aH H u e  HeaocTaTKH peHTpoÖescHofl o h h c tk h  M acaa  b  KapÖio- 
paTopiHbix a a n ra T e a n x  o ö y cao B aeH H  ocoöeHHOCTHMH c a M o ro  n po -  
pecca  peHTpHfpyrHpoRaHHn. C re n e H b  o h h c tk h  M acaa  b 3H3hh- 
TeabHOfl Mepe 33BHCHT o t  B ecoBoro K oapnecTBa M acaa , n p o x o an -  
P ie ro  nepe3 poTop peH T p n ^yrH  3a eanH H py  BpeMeHH, h o t  c k o p o 
c th  ocascaeHHH nacTH p b neM .

O h h ctk 3  M acaa yayH PiaeTcn  c yneaHHeHHeM p a cx oa a  M acaa ne- 
pe3 poTop ToabKO a o  onpeaeaeH H oro n p ea ea a , 3aTeM HaHHHaer 
HHTeHCHBHO npoHoaHTbCH yHoc panee yaoBaeHHhix H3 M acanHoro 
noTOKa 3arpH3H5HOipHX nacTHp. CKopocTb ocaacaeHHH Meabnaß- 
p ihx npHMeceß « a  CTeHKax poTopa  b  3HaHHTeabHofl Mepe sasncHT 
o t  HHcaa oÖ op oroB  peHTpHijjyrH. ripn >peakth b h o m ee npHBoae 
ocHOBHbiM 4>aKTopoM, onpeaeaH ioipHM  nncao o ö o p o to b  poTopa. 
»B a a eT ca  aaBaeH ne M acaa. ü o c a e a n e e  anMHTHpyeTCH npoH3Boan- 
TeabHOCTbio HiecTepeHHaToro H acoca, 3aBHcaipefl o t  e ro  raÖapnT- 
h u x  pa3MepoB. Bo3M 03khocth hx yBeanHeHHH npn cym ecTByio- 
m efl KOM.noHOBKe aiBHraTean orpaHUHeHbi.

H jih  npHMeHHioipHXCs b Hacroaipee BpeMH peaKTHBHMX peHTpn- 
(jiyr, paÖOTaioipHx c HHcaoM o ö o p o to b  5000— 6000 «  MHHyTy npn 
aaBaeHHH Macaa ao  4 kz/cm s, xapaKTepHH npHMepHO oaHH h to  
K e  noKa3aTean 4>nnbTpapHH. MacTHPH, 3arpa3HHioipHe Macao, npH 
Bcex ycaoBHHx b 2— 2,5 pa3a Meabne, neM npn apyrnx MeToaax 
^HabTpapHH. O Ö ipan  HHcaenHOCTb t b k h x  Meabnaßpinx nacTHn 
nocae oh h ctk h  Macaa pesrrpHiJiyrofi 3HaHHTeabH0 Öoabine h no 
cpaBHeHHio c  HHcaeHHOCTbio naoTHP npn apyrn x  MeToaax (Jmab- 
TpapHH aocraraeT HeTbipexKpaTHoro 3HaneHHH.

TaKHM 0Öpa3OM, ycTpaHeHHe yKa3a.HHwx neaocTaTKOB peHTpo- 
ÖeJKHofl ohh ctkh  Macaa bo3mo3kho nyTeM  coneTaHHH peHTpnijjyrH 
c aonoaHHTeabHHM 4>nabTpoM. M toÖ u  BMHCHHTb, Kanofl THn (jinab- 
Tpa a an  3Toro noaxoaH T , öbian npoBeaeHH HcnuTaHHH a ß y x  THnoB 
aonoaHHTeabHbix (JmabTpoB, paöoTaB P inx co b m cc th o  c  peaKTHB- 
Hoß peH TpH ^yro fl: noBepxHOCTHoro (jDHabTpa to h k o A  ohh ctkh  TH
na AC4>0 h ManHHTHoro (})HabTpa. H H rep ec  k MarHHTHOMy (jinab- 
Tpy oöycaoB aeH  cocTaBOM npHMecefl b M acae n ocae  (})HabTpapHn 
peaKTHBHOfi peHTpH(J)yrofl. F lpn pe3KOM npeoöaaaaH H H  b npHMecnx 
M acaa n ocae  (fjnabTpapHH opraHHHecKHX cocTaBaaioipHX oaHOBpe- 
MenHO HMeeTcn h M eabnaßm aa MeTaaaHHecKan nu ab . 3 t o  oöy - 
caoßaHBaeTCH TeM, h to  MexaHHHecKne npnM ecn n e  ocTaiOTcn b 
M acae pa30ÖmeHHbiMH. H a u t e  MeabHaflniHe npoayKTbi H3HOca, to h - 
Haßman MeTaaaHHecKan nbiab HaxoanTCH b M acae h n ocae  p oh t- 
poÖeacHofi oh h ctkh  BMecTe c  HeMeTaaaHHecKHMH oÖpa30BaHHHMH. 
3 t o  BHaHo h H3 anaaH3a OTaoareHHfl b npope3nx MacaocbeMHbix 
Koaep. B  OTaoHceHHHX, ch h tw x  c  3aÖHTbix apeHaacHbix OTBep* 
cth A , MeTaaaHHecKan nbiab cocTan an aa  7,4%, OKHCb KpeMHHH 
1,7% h cropaeM b ifl ocTaTOK ao 9%-

MacTb sTofl HaÖHBPieflcH Maccbi, ch p to A  c npope3efl Koaep, 6h - 
aa aoÖaßaeHa k M acay c aoBeaeHHeM KOHpeHTpapnH s th x  n a c in p  
a o  0,67%. T a n o e  M acao n o a se p ra a o c b  n oca ea y iom e fl ifmabTpanHH 
« a  CTapnoHapHOM aByxppaHHapoBOM KapöiopaTopHOM aBnraTeae. 
n PH 9T0M HcnuTH'BaaHCb aße ch c tcm h  cpHabTpapHH: 1) nocaeao- 
aaTeabHO BKaiOHenHaH peaKTHBHan peHTpnijjyra c napaaaeabHO 
BKaiOHeHHHM (})HabTpoM TOHKofl ohh ctkh  THna AC<50; 2)' nocae- 
aoßaTeabHO BKaroneHHaH peaKTHBHan peH Tpnijiyra c  napaaaeabHO 
BKaiOHeHHHM MapHHTHHM CenapaTOpOM. npH 3T0M npHMeHHaOCb 
M acao AKn-6 c aoÖaBaeHHeM OTaonceHHfl, c h h th x  c  npope3efi 
MacaocneM HUX Koaep.

Pe3yabTaTH HcnuTaHHfl npHBeaeHH b Taöa. 2.

Pe3yabTaTH  $HabTpapHH M acaa b OTHomeHHH yaaBaHBaHHB 
M eabnaßpinx nacTHp opraiHHnecKHX npHMecefl npn HeÖoabinoM co- 
aepaoH H H  MeTaaaHHecKofl nbian KoaHHecTBeHiio npHMepno oaHHa- 
KOBH a a a  OÖOHX BapHaHTOB.

H to  KacaeTca saeM eHTapHoro XHMHHecKoro co craß a  yaaßaHBae- 
m hx nacTHp h ocapK a, B u p eaen H oro  y * e  n ocae  (JjnabTpapHH, t o  
pe3yabTaTH  pa3anHHH. TaK, b M acae n ocae  <}>HabTpapHH MarHHT- 
hhm (JiHabTpoM MeTaaaHHecKan n u a b  b o cT a ra e  co c ia ß n a a  ToabKO 
0,37% (nepBOHanaabno ee p o a a  co cTaB aaaa  7,4% 1- I lo c a e  ohh ct-Вологодская областная универсальная  научная библиотека 
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T  a 6 ji h n a  a

CHCTeMl $HJIbTpaUHH
KoaHHecTBo npH- 
M e c e f l  a o  ipH jib - 

TpaUHH B %

i

K O A H aecTB O  n p H 
M e ce ft  n o c a e  

(JjHJIbTpaUHH B %

n o c J ie x o B a T u ib H O  B K jiioqeH H aa  
p eaK TH B H aa  u cu T p H cpy ra  b  c o m c t ü - 
BHH C n a p a a jie a b H O  BK.T,0'ieHHI.IM  
itHJIbTpOM  TOHKOft OHHCTKH TH na
A C H > 0 .............................................

I lo c a e s o B a T e j ib H O  B K ju oqeH H aa  
p eaK TH B H aa  u e H T p H tp y ra  b  c o n e -  
T8HHH C M arHHTHU M  c e n a p iT o p o M  ,

n  p  h  a  e  a  a h  «  e .  Y K a 3 a H n o  
y x e  n o c a e  10 m hh. p a f iO T u  ABH ra

0,67

0,67

e cH H w eH H e  n p H M ec i 
t e j ia .

0,281 

0,27 

ft H aO jnoaaJ iocb

kh MacJia (JwjibTpoM THna AC<J>0 ä o jih  MeTajuiHHecKoft nujiH b 
M a c ®  cocTaBHJia 4 , 7 %  BMecTO 7 , 4 %  ä o  o h h c tk h .

K  npeHMymecTBaM ManHHTiHoro ce n a p a ro p a  b K a iecTB e aono ji- 
HHTBJIbHOrO (pHJIbTpa üpH UeHTpOÖejKHOft OHHCTKe OTHOCHTCH TaK- 
ace M ajioe HaBJieneHHe hm npncauoK  H3 M acjia. 3 t o  TeM ö o jie e  cy- 
mecTBeHHO, h t o  b öim iKaftu iHe t o ä u  au n ycK  Macen c npncanKaMH 
3HaHHTejii>HO VBejiHHHBaeTCH. BaHCHeftuiHM napaM erpoM  T a «o ro  
Macjia h b jih c tc h  BeJiHHHHa KOHueHTpauHH npncaÄKH, coxpaHHio- 
u iancn b  M acjie b n pou ecce paöoT H  ÄBHraTeiiH.

M a c Ä O  JX-8 c npHcaaKoft U H A T H M - 3 3 9 ,  3ajiHToe b  Ä B y x u H -  
j ih h äPOb u h  KapÖiopaTopHHÖ ÄBHraTeJib n oc jie  3 0  nac. paöoTU  npn 
(j)HJibTpanHH u.eHTpH$yroft b coneTaHHH c MarHHTHUM cenapaTO- 
poM, co/ iep jK ajio  8 7 %  npncaÄKH. n p n  cpnjibTpauHH sto to  M acjia Ha 
t o S 5Ke ycTaHOBKe, ho  neHTpHtpyrofl o  coneTaHHH c (pHJibTpoM

TOHKoft o h h c tk h  THna A C Q O  nocjie 30 nac. paßoTH ä o j ih  npncas- 
KH OHH3HJiaCb ÄO 47 % .

OrpHuaTeJibHoe iB03ÄeftcTBHe (JwjibTpos aucopÖnnoHHoro Tana 
Ha KOHneHTpauHio npncaÄKH b  M acjie y iu e  ynoM HHajiocb [1],

CTOJib 3HaHHTeÄbHaH pa3H H ua b yMeHbHiBHHH n p n caÄ K H  o n p e -  
ÄOÄHeTCH TeM , HTO (pHJIbTpU nOBepXHOCTHOTO H aÄCOpÖHHOHHOTO 
TH na BM ecTe c  acifia jibTo-cM O JiH CTUM H  Bem ecTBaM H  H3nJieKaiOT h 
n pn caÄ K H . M a rH H T H U ii c e n a p a r o p ,  yÄ ep xcH B a a  u acTH iib i c  (jjep p o - 
M arHHTHHM  HÄPOM, COXpaiHHeT B  OOHOBiHOM B  HOpMe HpHCaÄKH B
M acjie,

T a K »M  oßpaaoM , o c h  ob  h o  ft HeÄOCTaTOK ueHTpoöejKHoft o h h c tk h  
Macna —  Hpe3Mep.HO Ö ojib inoe KOJinnecTBO yrjiHCTUx nacTHHeK b 
COHeT3'HHH C MeÄbHaftmHMH a6pa3HBHUMH npHMeCHMH —  MOHCeT 
6tJTb 3HaHHTeJibHO oc-riaÖJieH npn BKJiioHeHHH ManHHTiHoro cena- 
paTopa 6e3 HapyineHHH Ä p yrn x  napaM eTpoB Macjia. C n eÄ yeT  o t -  
MeTHTb, h to  MarHHTHuft cen apaTop  n e  t o j ib k o  yiMenbinaeT koh- 
ueHTpanHio opHMeceft b M acjie, h o  h pe3Ko CHHHcaeT pa3M ep ua- 
c th u . T a x , ecJiH n oc jie  (pH.ibTpauHH noJinonoTOHHoft neHTpnipyrofi 
HÄpa npHMeceft ä o  1 m k  cocraß jiH ioT  ä o  3 0 % , t o  n oc jie  ManrHT- 
h oh  cenapanHH h h c ä o  h x  yßeJiHHHBaeTCH ä o  8 0 % .

M arH H T H b ie  (J in jibTpu  [2 ] con eT a iO T  b c e ö e  BHCOKoe KanecTBO  
<J)HJIbTpailHH C M3JIHM THÄpaBÄHHeCKHM COnpOTHBJieHHeM. J I a5K6 
n p n  BecbM a 3arpn3HeHHOM  c o c t o h h h h  rH ÄpaBJiH H ecKoe con p oT H B - 
jieH H e h x  w e n p eB U in a eT  0,25 k z /c m 2.

B  « a c T o a m e e  BpeMH y a c e  p a 3 p a 6 0 Ta.HU h KOHCTpyKTHBiHO 
0 (}>OpMÄeHbI H eK O TO pue TH nU  MaTHHTHUX (pHJIbrpOB C ÖOÄbLUHM 
ÄHanaaoHOM npoH3BOÄHTeÄbHOCTH.

JIMTEPATyPA

1. 3 y H A 6 H  r. r., SKcnjiyaTauHOHHue CBoftcTBa Mace.i, rocToniex- 
H3flaT, 1957.

2. F o A b A ( j ) e A b A  C. M., B a f t c ö y T  A. M.. «AßTOMOÖHJibHaJ! h 
TpaKTopHan npoMbiuiJieHHOCTb* Ns 12, 1954.

B j i H H H i i e  C T a j i b H b i x  n o p u i H e ß b i x  K O J i e u  H a  T e M n e p a T y p y  n o p u i H n

KaHÄ. TexH. HayK B. A . B 3Q P O B  

H AM H

J T | P H  yCTAHOBKE c r a j ib H u x  b h t u x  n op m H eB U x  KOJieu Ha 
ÄBH raTeH H  TA3-51 HaöniOÄaiOTCH n a c r u e  c/ iyn an  HHTeHCHB- 

HOTO 3aKOKCOBHBaHHH 3THX KOJieil. O ÄH O ft H3 B03M03KHHX npHHHH 
3aKOKCOBUBaiHHH HBÄHeTCH n oB U in eH H e T e M n e p a T y p u  noprnHH b h -  
u ie  Ä O n ycT H M o ro  n p e Ä e n a . B M e c T e  c  TeM  Ha ÄBH raTeÄH X  3HJI, 
TÄ e ycTaH aß jiH BaiO TC H  KOJibua, O TÄH H arom necH  KOHCTpyKTHBHO 
o t  y x a s a H H U x  B u rne, n oÄ O Ö H u e HBJieHHn noHTH He HaÖniOÄaiOTCH.

J ä h  HCCÄeÄOBa'HHH HcnoJib30BajicH ÄBHraTejib M -20 , HMeiouiHft 
Te nee nopuiHH, h t o  h  ÄßHraTeJib T A 3 -5 1 , h o  oßjiaÄarom HÜ 6ojib- 
m eft ÖucTpoxoÄHOCTbio. TeM n epaTypa  nopuiHH H3MepaHacb no Me- 
TOÄHKe, H3B05KeHiHOH b  paÖoTe [1 ].

KoJiH H ecTBeH H an T eop eT H H ecK a n  ou eH K a  b ä h h h h h  M a T ep n a n a  h 
KOHCTpyKUHH K o u eu  u a  T e M n e p a T y p y  nopu iH H  M osceT  6 u T b  b u -  
noH H eH a c  H cnojib30BaH H eM  ypaBH eH H Ö  T e o p u n  T en jioH an p n jK eH - 
h o c th  nopiu iHeft [2 ], 

ripH H H B Ä a H H u e  n o  cT an u ap T H O M y n op m H io  M -2 0  3a H cx oÄ H u e , 
onpeÄC Ä H ÄH  H cx oÄ H o e  T en Ä ocon p oT H B Ä eH H e  C T aH Ä a p T H oro  n y ry H - 
H o ro  KO M npeccH O H H oro KOÄbua

R m  ='0,336 zpad. hocIkk c u i.

C T a n u H o e  b h t o c  n op u iH eB oe  k o j ib i io  6 y Ä e T  o Ö n a Ä a T b  T e n jio c o -  

npoTH BÄeH H eM 7?nJt . Ü p H  nocTOHHCTBe T en jio n o T O K a , B e jinn nH a  k o - 

T o p o r o  n e  33BHCHT o t  KOHCTpyKUHH KOJibua, n e p e n a u  T eM n ep a - 
T y p  X i  M ea cÄ y  n op u iH eM  (/ n )  h  cT eH K oß  UHÄHHÄpa ( t ^ )  b c a y n a e  

n p H M eH eH H H  c T a n b i i o r o  K o u b u a  H3M eH UTCH  n o  c n e n y i o iu e M y  3 a -

KOHyi

0,336’

T Ä e f T f -

x l  =  i n  (c 0  nrrpHXOM  x a H H  T e M n e p a T y p u  n p n  c T a n b H u x

KOJibuax).
3 T a  aaBH CH M ocTb H3o 6p a * e H a  rp a ^ H H ecK H  n a  p n c . 1. J lna  

oneH K H  HSMeHeHHH T e M n e p a T y p u  n opuiH H  t ip h m c m  « i e Ä y io iu H e

npeÄnoBOJKeHHH, y n p o m a io n iH e  p a c n e T : IT  T e M n e p a T y p a  CTeHKH 
UHÄHHÄpa t li « e  H3MeHHeTCH npH  H3MeHeHHH BejIHHH.HU R nx;
2)' cpeÄHHH T e M n e p a T y p a  nopu iH H  b  30H e m n e u  n p H M ep n o  na 30 %

( 1 )

P h c , 1. T eo p eT H H ecK a n  3aBHCHM ocTb T e M n e p a T y p u  nopu iH H  o t  
TenÄOCOnpOTHBÄÖHHH KOJieu.

B u m e  cpeÄneft T e M n e p a T y p u  creH KH  unJiHHÄpa. r ip H H H T u e  u o n y -  
uieHHH no3BOÄHK)T n p eo 6 p a 3 0 B a T b  ypaB H eH H e (1 ]

tn 0,3/?;y + 0,366 

tn 0,476
fpaiJiHHecKH y p a B H e H H e  (2T H3o6pa 3 K e H o  TaKHie n a  pnc. 1. 3 t o

ypaB H eH H e noaBOJineT oueH H Tb b j ih h h h c  
KOÄbua na  TeM nepaTypy nopuiHH,

T e n Ä O C o n p o T H B Ä eH H B
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ypaBHeHHH (1} H (2) ÄHIOT B03M0JKlH0CTb K0JIHUeCTB6H'H0 T60- 
pen raecK H  oueH H Tb b ä h h h h s  k o h c tp v k u h h  h M a T e p n a jia  KOJieu Ha 
T e M n e p a T y p y  nopuiHH ÄBHraTejiH M-20.

B c jiyn ae  ycTaHOBKH CTajibHUX' b h t u x  KOJieu b o  Bce KanaBK« 
nopuiHH, BKJHoqaa h Bepxm oio, yBejiHHHBaeTCH TenjioconpoTHBJie- 
HHe ä o  0,612 apad.yac/KicaA, ueMy cooTBeTCTByeT p o e r  TeMnepa- 
Typu  nopuiHH npHMepHO Ha 1 6 % -  n on yH eH H u e TaKHM o6pa30M 
pacneTHbie TeopeTHHecKHe uaHHue äJih Ä B H ra ie jia  M - 2 0  npoBepe- 
Hhi SKcnepHMeHTajibHO nyTeM  h3M6Pöhhh TeM nepaTyp nopuiHH. 
HccjieaoBaHHe b ä h h h h h  peacnMa paöOTU AEHraTenn Ha TeM nepa
Typy CTaHÄapTHoro nopuiHH c o ö u h h u m h  nyryHHbiMH KOJibnaMii 
n0 Ka3 a.ro, h t o  a j ih  ARHraTeJin M - 2 0  xapaicrepHO HajiHHHe HeßoJib- 
u ihx nepenaÄOB TeM nepaTyp no  AHHiuy ( ^ 2 0 ° )  h 3HanHTejibHbix 
TeMnepaTyp b  aoHe nepB oro nopu ineB oro KOJibua. CpeAHHH TeM- 
nepaTypa y  nepB oro KOJibua (m o k ä V  ee  3HaneHHHMH « a ä  KOJib- 
hom h n o «  h h m ) eocTaBJiaeT npHMepno 260°.

H ajiH H H e p e3 K o ro  n e p e n a a a  b  T e M n e p a T y p a x  « a A  n n o «  n ep -
BhlM KOJlbUOM OÖTiHCHHeTCH BeebM a CymeCTBBHHblM TenjIOOTBOÄOM 
o t  nopuiHH nepe3 B e p xH e e  K O Abuo.

P ery jiH poB O H H b ie  xapaK TepH C TH K H  oHHM aJincb a a h  e ra jib H H X  b h 
t u x  KOJieu b o  B c e x  K aH aB K ax  nopu iH H , BK jnouaH  n e p ß y io , h c r a j ib -  
HblX BHTblX B COHeTaHHH C BepXHHM HVryHHblM KOJlbUOM (-CT3H- 
ÄapTHHH K O M n jieK T ).

T  a 6 ji h n a 1

n
B OÖ MHH

UeHTp ÄHHiua TOMKa Haa nepBHM KOJlbUOM

in  B °C H3MeHe»Hfl
B % tn b °C H3MeHeHHfl 

B %

3600
325

365
12,5

300

340
13,5

3000
308

343
11,5

281

331
18,1

2000
267

304
14,5

235

290
23,5

1000 

n  p
Hfl CO CT
t u m h , y

215

260

I M e i l H H E .
aHJiapTHblMH KOJ1 
ITaHOBJieHHbIMH

21,0

3 HHCJiHTeae npn 
buaMH, a b 3Hau 
io  scex  KaHaBKa

196

245

BeAeHHi TeMnepa 
eHaieJie—co c t
K.

25,0

Typu nopdu- 
lAbHLIMH BH-

T  a 6 a h li a 2

35
S

o
o
CD
e

UeHTp AHHiua Kpafi AHHiua ToMKa Haa nep-
BI.1M KOBbllOM

ToHKa noa nep-
BHM KOJlbUOM

tn
B ° C

*  fh(j CO 

S  33

tn
B °C

ia P  
5 £0

£  s  S  x

tn
B °C

g o

”  35 
S  33

*n
B °C

5 »

£  = S  X

3600
325

340
4,5 - - - » - -

3000
308

320
4,0 - -

281

293
*,5

230

247
7,5

2000
267

272
2,0

257 _  

265
3,5

235

242
3,0

209

225
7,5

1000
ä is V

220
2,5

208

216
3,5 - -

188

205
9,0

11 p h m e q a h ii e. B MHcaHTeae n p H B ea eH M  TeMnepaTypH nopui- 
na co cTäH aapTH iaM H  K oa b iia M H , a b 3 iia M e H a T e jie — co cTaabHhiM H n p » 
B e p iH e M  q y ry H H O M .

B  TaÖJi. 1 h 2 conocTaB JiH ioTC H  nojiyqeHHbie b TOHKax neperu- 
6a peryjiH pO B O H H bix xap aK T ep n cT H K  aHaueHHH T eM n ep a T yp  noprn  
HH Ha H eTH p eX  CKOpOCTHblX peJKHMaX C anaJIDTHUHblMH AaHHUMH 
u ph  CTan iapTH bix «OJibuax

H a  T a 6 a . 1 b h a h o , h t o  H cn oA b 3 0 B a «H e  c r a A b H u x  b h t u x  KOJieu 
bo  s c e x  K a n aB K a x  n opu iH H , BKJirouaH h  n e p B y io , .mpiiBOAHT k  p e3 - 
KOM y p o c T y  T e M n e p a T y p  nopu iH H , c o c T a n jin io m e M y  b  cp eu H eM  15—  
2 0 % ,  h t o  co rJ iacyeTC H  c  n p h b eueH H bim h  B U in e  a s h h u m h  T eop eT H - 
necK O ro  aHaJiH3a. T e M n e p a T y p a  nopu iH H  n p n  s t o m  AO CTuraeT b 
u ew Tpe 365°, h t o  ncKJiiOHaeT BoaMOJKHOcTb npHMeHeHHH CTaJibHbix 
b h t u x  KOJieu b o  B cex  K a n aB K a x  nopu iH H .

B  cjiynae n p H M e H e H H H  C T a H u a p T H o r o  KOMnJieKTa C T A A b H U X  k o - 
Jieu (c  O Ä H H M  H y r y H H H M )  T e M n e p a T y p a  AHHiua nopuiHH B03pac- 
T aeT B cpeu'HeM n p H M e p n o  n a  3,5%. CjieuoBaTejibHO, BTOpoe 
nopniHeßoe k o j ib u o  0 K a 3 U B a e T  H e K O T o p o e  BJiHHHHe H a  T e M n e p a T y 
p y  nopuiHH. BJiHHHHe TpeTbero h  nocJieuyioniHX KOJieu, K a K  H3- 
BecTHo, o n e H b  Majio h  h m  M 0 5 K H 0  npeHeÖpenb.

TaKHM oöpaaoM , CTaJibHue BHTue KOJibua b CTaHuapraoM  KOMn- 
jieKTe n e  b h o c h t  cyiuecTBeniHoro H3MeH6HHH b TenjioHaiipHJKeH- 
HOCTb nopuiHH. I lp H  3TOM CJleAyeT HMeTb B BHUy, HTO Äaace OTMe- 
HenHoe ,He6ojibUioe yBeJinneHHe TeM nepaTypu  nopuiHH, ocoÖeHHo 
b 30He KOJieu, ru e  s t h  TeM nepaTypu  h upn  o ö u h h u x  H yry «H u x  
KOJibuax aecbM a b c jih k h , MOJKeT 0K33aTb 3aMeTiHoe BJiHHHHe Ha 
H3HOCOCTOHKOCTb UHJIHHÄpOBO-nOpiUHeBOH rpynnbi. yKa3aHHbie 
Burne cJiynaH 3aKOKCOBUBa.HHH KOJieu T A 3 - 5 1  npn n ep exou e  Ha 
CTaJibHue KOJibua b H3BecTHoft Mepe o Ö h h c h h io tc h  noBumeHHeM 
TeM nepaTypn oro  ypoBHH nopuiHH. ÖTcyTCTBue n ou o Ö H U x  (JiaKTOB 
na ABHraTeJiHX M - 2 0  o O b h o h h c tc h  cneuH^JHKoft SKcnjiyaTauHH jier- 
k o b u x  aBTOMOÖHJieft, paöoTaio iuHX öö jib u iy io  nacTb BpeMeHH npn 
HenoJiHOH MoiUHocTH, a cJieuoBaTejibno, n  npn noHHHceHHofi TeM- 
nepaType nopuiHH. V  ÄBHraTeJieft 3 H J I a j ih  rpy30 B u x aBTOMOÖH- 
jieft, He HMeioiunx, KaK npaBHJio, noBuuieHHUx H 3h ocob  npn nepe- 
xou e  na CTaJibHue KOJibua, c jie fly eT  ynHTUBaTb, h to  s t h  KOJibua 
HMeioT MeHbuiHÖ 3a3op b  xanaBK ax (0,2 m m  b m c c to  0,3 m m )  h no 
neTu pe cerMeHT.a b KancuoM KOJibue BMecTO Tp ex . T lpn  s to m , Kan 
noKa3aji TeopeTHHeoKHft aHajiH3, pocT TeM nepaTyp nopuiHH npaK- 
THHeCKH OHeHb MaJi.

P e 3 y jib T a T b i n p o B e fle n H u x  HccJieuoBaHHH n oK a 3 U B a ioT , h t o  
H3UCKaHHe n y T e f i CHnmeHUH T e M n e p a T yp  nopu iH H  n p n  y-CTaHOBKe 
Ha n eM  CTaJibHbix b h t u x  KOJieu HMeJio 6 u  n p aK TH H ecK oe 3na- 
HÖHHe.

H 3 B ecT en  n yT b  c h h * 6 h h h  T eM n ep a T yp  b  30H e n e p B o ro  KO M npec- 
cHOHHoro KOJibua 3 a  cn eT  t o t o , h t o  b c h  3on a  n op in n eB U X  KOJieu 
« a  n o p u in e  neoKOJibKO onycK aeTC H  h  BM ecTO  n e T u p e x  KOJieu n pn - 
M0HHeTCH n o p u ien b  C TpeM H  KOJIbUaMH (A B a  KOMnpeCCHOHHUX H 
o a h o  M a c J io c b e M H o e ). yB eJ in neH H e b u c o t u  H au K O JibueB oro  n on ca  
yBejiH H H BaeT T en jio oT B O A  b  c t c h k h  u n jiH H A pa  o t  s t o t o  n o n c a , 3a 
cn eT  n e ro  T e M n e p a T y p a  n op iu n n  y  n e p B o ro  KOJibua necKOJibKO 
CHHHiaeTCH. yM eH b iu eH H e HHCJia KOJieu c  t o h k h  3P&h h h  y x y u iu e -  
h h h  T en jiooT u aH H  o t  nopuiH H  n p aK T H H ecK oro  3H3HeHHH n e  HMeeT.

n p H  O03Ä3HHH (JlOpKaMepHUX ÄBH raTeJ ieft nOÄOÖHUft MeTOÄ CHH- 
»ceHHH T e M n e p a T y p  nopuiHH no3BOJiHJi cymecTBeHHO yMeHbuiHTb 
3aKJiHiHHBanHe h  n p u rop a H H e  nopuiHeBUX KOJieu.

F le p B o e  KOM npeccHOHHoe KOJibuo (J iopK aM epH oro  nopu iH H  p a c n o -  
jia ra eT C H  n a  yp oB H e  B T o p o ro  KOJibua o 6 u h h o t o  nopu iH H , b p e3 y jib -  
T aT e  n e ro  B b icoTa  H au K O jibu eB oro  n on cK a  yBejiHHHBaeTCH c  6,5 ä o  
13 m m . n p n  1000— 20 0 0  o6/m hh H H K aK oro  B U H rp u iu a  b  cHnm eHHH 

T e M n e p a T y p u  n a  4>opKaM epnoM  n op u iH e  He H aön iO ÄaeTCH , o ä h 3 k o  
n a  öo jib u iH X  o 6 o p o T a x  (3000— 3500 o6/m h h ) n o jiyn aeT C H  c y m e -

P h c. 2. C«H5KeHHe TeM nepaTyp (JiopKaMepnoro nopuiHH no cp as - 
HeHHio c o  CTaHAapTHUM npn CTajibHUX KOJibuax c  napaMeTpaMH

3HJT:

a  npH n — 3600 o6/mhh; 6 —  npH n  — 3000 o6/mhh; / —  b peHTpe äBS* 
nia; 2 «  y  oepboro nopaiM«Porp KO/iMia,
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C TB eH H b ifl B b iH rp b im . T a K ,  n p n  3 5 0 0  o ö / m h h  T e M n e p a T y p a  b  u eH T .pe  

Ä H H m a  C T a H Ä a p T H o r o  n o p u iH H  c o c r a .B A H e T  325°, a 4><>PKaMepHO- 
r o  313°, y  x p a n  Ä H H iu a  c T a H Ä a p u H o r o  300°, a c J io p K a M e p H o ro  284°. 
C jie Ä O B a T e j ib H o ,  n a  n o A H H x  > H a rp y 3 K a x  T e M n e p a T y p a  (J )o p «a M e p -  

h o t o  n o p u iH H  a  3 0 H e  K O A e u  b  c p e A p e M  H a 6 %  HH>Ke, h cm  c t 3 h -  

A a p r a o r o .

I I o A y H e H H u e  p e 3 y A b T a T u  o ö h h o h h io t c h  T eM , h t o  A H in b  c  ö o A b -  

i u h m h  o ß o p o T a M H , c o o T B e T C T B y io m H M H  B H C O K O M y T e M n e p a T y p u o -  

M y  y p o B H io  n o p u iH H , B 0 3 M 0 * e H  B b iö o p  3 a 3 o p a  B e p x H e r o  n o a c a  

n o p u iH H , n p n  K o t o p o m  M o iK e T  n p oH C X O Ä H T b  H e n o c p e n c T B e H H a H  

T e n n o o T f la u a  o t  s t o t o  n o a c a  b  c t c h k h  U H A H H A p a . E c T e c T B e m io ,  

h t o  c  'M a jib iM H  o ö o p o T a M H ,  K o r A a  T e p M H H e c K o e  p a c u iw p e H u e  n o p u i 

H H  H eB e jIH K O , 3TO IX ) 3 4 > (})eK T a  O J K H A aT b  H e jIb 3 H .

J l n a  T o ro  h t o ö u  n o A y n e H H U H  3 < jx j)eK T  n o  b o 3 M o > k h o c th  c o x p a -  

H H Tb b  c j i y n a e  ycxa 'H O B K H  H a  < {> op K a M ep H b iö  n o p u ie H b  C T a jib H b ix  

b h t h x  n o p u iH e B h ix  K O A e u , Ö u a h  H c n o n b 3 0 B a H U  n a p a M e T p u  K O A eu  

3HJI, t .  e. h h c j i o  c e rM e H T O B  b o  b t o p o m  K O M n p eccH O K H O M  K O A b u e  

ö u a o  y a e jim eu o  c  T p e x  ä o  n e T b ip e x  «  3 a 3 o p  o h h jk c h  c 0,3 ä o  

0,2 m m .  0 6 a  9 t h  4>aKTopa, K a K  y a c e  o T M e n a Ä o c b ,  cnocoöcTByioT

y M eH b lU eH H IO  BeÄH H H H bl T en Ä O C O n pO TH B Ä eH H H  BTOpOTO  K O M n peC - 

C H OHHOro K O Ä b u a . B  B e p x H e ft  K a n a B K e  ( n o  C T a H Ä a p T y )  ö u a o  

o c x a B Ä e H O  o C b iu n o e  H y r y » H o e  KO Jib iro .

H a  pnc. 2 conocTaBÄeHbi H3MeHeHHH TeM nepaTypu  nopuiHH b 
3aBHCHMOCTH OT K03(})lj)HUHeHTa HSÖUTKa B03ÄyXa a. B  3T0M CJiy- 
nae  TeM nepaTypu  nopuiHH b  30He BepxH ero nopuraeBoro KOÄbua 
coxpaHHÄHCb T3KHMH x e ,  KaK h  npu (t>opKaMep.HOM nopuiHe CO 
CTaHÄapTHUMH HyrynHUMH KOÄbuaMH. CH H xeH H e TeM nepaTyp Ha 
(jjopKaMepmux nopuiHHX c o  CTaAbHUMH KOÄbuaMH c napaMeTpaMu, 
npuHHTUMH Ha M o c k o b c k o m  a®T03aBOÄe HMeHH JIuxaHeBa, cocTaB- 
ÄHeT OKOÄO 6 %  HO CpaBHeHHIO CO CTaHÄapTHUMH nopiUHHMH. 
TIpeÄÄOiKeHHUH cn ocoö  nosBOAHeT cyiuecTBeuHO oÖAerHHTb paöo- 
T y  BepxHero nopuiH efioro KOÄbua Ha ÄßHraTeÄHX T A 3 .

J I H T E P A T y P A

1. A f l a M O B H q  A. B.,  B s o p o B  B. A., «ABTOMOÖHJibHaa npoMbim- 
JieHHOCTb» Ns 4, 1960.

2. r h h  u  6 y  p r  B . S . ,  T en n oB aa  HanpaiKeHHocTb nopn iH efl flBH raTe- 
Jieii BHytpeHHero cropanaa, T p y flb i H H J IA  N » 6, yraeTexH3ÄaT, 1958.

B j iH n H H e  M H K p o r e o M e T p H H  A e T a j i e n  H a  h x  h 3 h o c

K a H Ä .  T e x H . H a y «  H. B. ryPBHH 
r  O pbKO BCKH H  a B T 0 3 aB O fl

U  A O C H O B A H H H  H ccA eÄ O B a H H Ö  h  n p a K T H K H  o n p o B e p r a y T O  

n p e Ä C T a B Ä e n H e  o  H e o 6 x o Ä H M o c T H  ä ä h  c h h 5 k c h h h  H 3H 0ca  

H a H Ö O Ä b U ie ft  HCXOÄHOH H H CTO TU  nO B epX H O C TH  He3a.BHCHM O OT M 3- 

T e p n a A a  T p y m u x c H  n a p ,  B o c n p H H H M a e M b ix  H a r p y 3 0 K ,  C K o p o c T e ü  

CKOAb5K6HHH H Ä P y T H X  (J iaK TO pO B . 3 a  n O C A eÄ H H e  T O Ä U , K p O M e  TO 

TO, y c r a n o B A e H O  o c o 6 o e  a n a H e H H e  c  t o h k h  3peH H H  n p H p a Ö O T K H  h 

H 3 H o ca  Ä e T a A e ö ,  n e p B O H a n a A b H o r o  u a n p a B A e H H H  c A e u o B  M ex a H H - 

n e c K o f t  o ö p a ö o T K H .

O T c y T C T B H e  o ö o ö m e H H U x  ä s h h u x  o  b a h h h h h  M H K p o re o M e T p H H  

H a  H3H0C B p e a A b H U X  M aiU H lH aX  H BAH eTCH  OCHOBHOÖ npHHHHOH 

p a 3 A H H H o ro  n o Ä X O Ä a  O T e n e c T B e H H H X  h  3 a p y Ö e iK H U X  H H H ieH ep oB  

a B T O M oÖ H A b H U X  n p e Ä n p H H T H Ö  k  H a 3 H 3 H eH H io  H cxoÄ H O H  m e p o x o B a -  

t o c t h  T p y n iH X C H  n o B e p x H O C T e ö  Ä e T a A e ö .  Tax, H e K o w > p u e  a M e p n -  

K aH C K H e <}>HpMU n p O H 3B O Ä H T  O T Ä e A K y  U H AH H ÄPO B  T a K , H TO Ö U  HC- 

x o Ä H a n  H H CTO Ta n o B ep x H O C T H  H C K = 0 ,08-4-0,20 m k  ( T la K K a p Ä  
h  Ä P - ) ,  a  4>npMa CTyÄeöexep c H H T a e T  H a « 6 o A e e  u e A e c o o ö p a 3 H U M  

n p e Ä e A  h c x o ä h u x  S H an eH H Ü  HCK=0,33-=-0,68 mk\ 4 > h p m u  K p a ö -

CAep H POAAC-Pofic HBAHIOTCH CTOpOH'HHKaMH ÄOBeÄCHHH HHCTOTU 
uieex K O A e H H a T o ro  B a a a  ä o  H C K = 0 ,0 5  m k , a ( } )H p M a  B io h k  c h h -  

TaeT H a H B b iro Ä H e H u ie H  H c x o Ä H y io  HHCTOTy uieex b  n p e Ä e A a x

H C K = l,0 - f l ,5  m k.
TaKne * e  3 H a H H T eA b H b ie  p a c x o » Ä e H H H  H a Ö A iO Ä a ioT C H  b  n a 3 H a -  

n eH H H  h c x o ä h o ö  M H K p o r e o M e T p H H  n o p u iH e ß b ix  KOACU, n O p U IH eB U X  

n a A b u e B  h  n o B e p x H O C T e f l  Tp eH H H  Ä p y r n x  Ä eT a -A e ft .

H a  T op b K O B C K O M  3 B T O 3 a B 0 Ä e  H c x o Ä H a H  M H K p o re o M e T p H H  Ä e T a -  

A e ö  o n p e Ä e A H e T C H  B ep x H H M  Ä o n y c K a e M U M  n p e Ä e A O M  c o r A a c H O  3a- 
BOÄCKoft H H C TpyK U H H  H-326, cocTa .B AeH .H O H  n o  T O C T y  2789-51, a 
TaKJKe n o  TO C TaM  « a  O T Ä e A b H u e  ä c t b a h .

M t o ö u  n o A y H H T b  o 6 T .eK T H B ;H u e  Ä a .H H u e  o  b a h h h h h  h c x o ä h o h  

M H K p o re o M e T p H H  Ä e T a a e f l  H a H3HOC h  y c T a n o B H T b  p a u H O H a A b H u e  

C TOHKH 3peH H H  H3HOCOCTOflKOCTH H H pO H 3BO ÄCTBeH H O H  U eA ecO O Ö - 

pa3H O C TH  3 a Ä a a a e M u e  3H an eH H H  M H K p o re o M e T p H H , wa T o p b K O B - 

c k o m  a B T 0 3 3 B O Ä e  n p o B e A e H U  H ccÄ eÄ O B a H H H  n H T H Ä ecH T H  Ä B H ra T e -  

A e f t  p a 3 A H H H u x  M O Ä e A e fi:  TA3-69, TA3-51, M-21 h  TA3-13.
F Ip o r p a M M o f t  H C C AeÄO B aH H ft 6 u a h  n p e Ä y c M O T p e H U  T p u  o c h o b -  

h u x  S T a n a  p a Ö O T : o n p e a e A e H H e  c p e Ä H H X  3 H an eH H ft M H K p o r e o M e T 

pH H  n p u p a Ö O T a H H U X  Ä e T a A e ö ;  o n p e Ä e A e H H e  b a h h h h h  h c x o ä h o h  

M H K p o r e o M e T p H H  a e r a j i e ü  « a  n p n p a Ö O T K y  h a h  H a n a A b H u ß  h s h o c ;  

o n p e Ä e A e H H e  b a h h h h h  h c x o ä h o h  M H K p o re o M e T p H H  Ä e T a A e ö  Ha 

yCTaHOBHlBUIHÖCH H3HOC.

BAHHHHe Ha H3HOC CAeÄOB OÖpaÖOTKH npH 3THX HCCAeÄOBa- 
HHHX He H3yuaAOCb. M t o 6 u  OUeHHTb BAHHHHe HCXOÄHOÖ MHKpo
reoMeTpHH na «auaAbHUÖ H3H0C, ÄeTaAH ä a h  o n u rau x  ÄBHraTe- 
Aeö noÄÖnpaAHCb no onpeÄeAeHHUM coueTaHHHM h h c t o t u  noBepx-
HOCTH.

M n c T O T a  n o B e p x H O C T e ö  H 3 M e p n A a c b  ä o  o 6 k 3 t k h  Ä B H r a T e A e ö  

n e p n e H Ä H K y A n p H O  n a n p a B A e H H io  c a c ä o b  M e x a H H u e c K o ß  o Ö p aÖ O T - 

k h ,  a  n o c A e  o 6 k 3 t k h  h n c n u T a H H Ö  — ■ n e p n e H Ä H K y A H p u o  n a n p a B -  
A 6 H H I0  C A eÄ O B  n p H p a Ö O T K H . P l3 M e p e H H H  H H CTO TU  ÖOAbU IHHCTBa 

n o B e p x H O C T e ö  n p oH 3 B O Ä H A H C b  c  n o M o m b io  n p o iJ iH A O M eT p a  KB-7  
T H n a  740, H 3 ro T O B A e H H o ro  n a  T op b K O B C K O M  a B T 0 3 3 B O Ä e . M n cT O T a

n o B e p x H O C T e ö  B K A a Ä U iu e ö  n oÄ U in n H H K O B  K O A e H n a T o r o  B a A a  h 

B Ty A O K  p a c n p e Ä e A H T e A b H o r o  B a A a  o n p e Ä e A H A a c b  m c t o ä o m  CAen- 
k o b . H 3 M e p e H H H M  n o Ä B e p r a A H C b  n o B ep x H O C T H  TpeH H H  a e p x a A a  

U H A H H Ä PO B , lOÖKH n o p iU H e Ö , H a p y jK H O H  UHAHlHÄpHHeCKOÖ .n o B e p x 

HOCTH h h j k h h x  K O M n .peccH O H H b ix  n o p iu n e B b ix  K O A e u , 6 o 6 u u ie K ,  

n o p u iH e n ,  B T yA O K  B e p x H H x  rO AO BO K u iaTy .H O B , u i e e x  K O A C H n a T o ro  

B a A a ,  B K A a Ä u n ie ö  noÄU iH n.H H KO B K O A e H n a T o r o  B a A a ,  o n o p H U X  

iu e e K  h  B T yA O K  p a c n p e Ä e A H T e A b H u x  b h a o b , C T e p jK H e ü  h  n a n p a B -  

AH KUUH X B T y A O K  B n yC K H b lX  H B b m yC K H b lX  K A a n a u o B ,  C T e p x K H e ö  H 

H a n p a B A H io m H x  T O A K a T e A e ö ,  T a p e A O K  T O A K a T e A e ö  h  K yA a u K O B  

p a c n p e Ä e A H T e A b H o r o  B a A a .

n e p B U H  3 T a n  H ccA eÄ O B a H H Ö  c b o a h a c h  k  H 3 M ep eH H io  M H K p o r e o 

M eT p H H  Ä e T a A e ö ,  n o A H o c T b io  n p n p a Ö o T a H H U x  b  n p o u e c c e  1 0 0 -n a -  

CO BUX peiK H M IH blX  C TeH ÄO B b lX  H C n U TaH H Ö  Ä B 3 Ä U 3 T H  C ep H H H U X  

Ä B H r a T e A e ö  p a 3 A H iH u x  M O Ä e A e ö  F o p b K O B C K o ro  a B T 0 3 a B o a a .

H c n u T a H H H  n p o B O Ä H A H c b  H a  B e p e re H H O M  M a c A e  3  n o  c A e a y io -  

u i h m  u h k a o b u m  p e iK H M a M : n o A H a H  H a r p y 3 K a  n p n  1 8 0 0  h

2 5 0 0  o 6 / m h h  3 a  2  u a c a ,  x o a o c t o ö  x o ä  n p n  1 0 0 0  o 6 / m h h  33 

3 0  m h h ., n o A H a n  H a r p y 3 K a  n p n  3 0 0 0  o(5/mh.h a a  3 0  m h h .

B  p e 3 y A b T a T e  H c n u T a H H H  y c T a H O B A e n o ,  h t o  M H K p o re o M e T p H H  

x o p o r n o  n p H p a ß o T a H H U x  n o B e p x H O C T e ö  Ä e T a A e ö  H e3aB H C H M O  o t  
H C XO ÄH U X  3 H an eH H Ö  H P33AH H H H  M O Ä eA eÖ  Ä B H r a T e A e ö  Orpa.HHHH- 

B aeT C H  H eK O T O p U M H  ep a B H H T eA b H O  y3 K H M H  n p e Ä e A a M H . n O C A e Ä H H e  

x a p a K T e p H 3 y iO T  o n T H M a A b H u e  b  o t h o u io h h h  n p n p a Ö O T K H  3 H a n e -  

h h h  M H K p o r e o M e T p H H  T p y m H X C H  n o B e p x H O C T e ö  Ä e T a A e ö .  n p H Ä a H n e  

3TH X  3 'H a ieH H Ö  H H CTO TU  n O B epX H O C TeÖ  Ä C T a A H M  B K a n e C T B e  HC

X O Ä H U X  n p n  y cA O B H H  O TCyTCTBH H  3H aH H TeAb 'H b IX  M a K p o n o rp e u iH O -  

CTeÖ  H Ä e iJ lO pM aU H Ö  M O X e T  C nO CO Ö CTBO BaTb 3 H 3 H H T eA b H 0 M y  c o -  

K p a n ie H H io  m p o u e c c a  n p H p a Ö O T K H  c o n p n iK e H H Ö .

B o  BTopoM 3Tane HccAeÄOBaHHÖ ycTanaBAHBaAHCb xapaK Tep  b 
ÄHHaMHKa npouecca  npnpaöoTKH Ä eTaA eö no H3MeHeHHK> BeAHHHB 
MHKpOUlepOXOBaTOCTeÖ H OnpeaeAHAOCb IBAHHHHe HCXOÄHOÖ MHKpo
reoMeTpHH Ha HanaAbHHÜ h 3h o c . 3 t h  HccÄeÄOBaHHH b  o c h o b h o m  

6 u a h  paH ee ocBem eHU b  nenaTH1.
ripn a H a A H 3 e  x a p a K T e p a  h  Ä H H aM H K H  n p H p a Ö O T K H  Ä e T a A e ö  6u- 

AO  yCT.aiHOBAeHO, HTO K p a T K O B p eM eH H O Ö  (45 -M H H yT iH O Ö )' 3aBOÄCKOÖ 

o Ö K a T K O ö  Ä B H r a T e A e ö  n a  x o a o c t o m  x o Ä y  Ä O 'C T H ra eT cn  A H U ib  n e -  

K O T o p o e  H e3 H a H H T e A b H o e  n p H Ö A H iK eH H e  M H K p o re o M e T p H H  Ä e T a A e ö  
K  e e  O n T H M B A b H U M  3H 3H eH H H M .

B Ö O AbU iH H C TB e C A y n a e B  o n T H M a A b H a a  M H K p o re o M e T p H H  y c T a -  

H a B A H B a e T c n  n o c A e  3 a B e p u ie H H H  M a K p o re o M e T p H H e c K O Ö  n p H p a Ö O T 

KH n o B e p x H O C T e ö  T p eH H H , o c y iu e c T B A H M O ö  b n p o u e c c e  6 5 —  

1 0 0 - n a c o B U x  p e x c H M H U x  H c n u T a H H H  Ä B H r a T e A e ö .  P e 3 y A b r a T U  

n p 0 H 3 B e Ä e H H U X  H 3 M ep eH H Ö  H e  BU H B H AH  H H K aK O H  33K O H O M epH O Ö  

33BH CH M 0CTH  H aH aA bH O TO  H 3H 0Ca OT H C X O ÄH U X  3H aH eH H H  H C K , 
n p u H H T U x  b  v c a o b h h x  n p oH B B O Ä C T B a . 3 H a H H T e A b H o e  n p e B u u ie H H e  

B e p x iH e ro  n p e Ä e A a  s t h x  3H an eH H Ö , o A H a x o ,  B U 3 U B a A O  3 a Ä n p u  Ha 

H eK O T O p U X  nO IBepXHOCTHX TpeH H H  H HX U p e iK Ä e B p e M e H H U Ö  H3HOC.

1 r  y p b h h H. B., B e n n k  o b a H. E., K p u t i o i  C. H ., «BecTHHK 
MBIUHHOCTpOeHHH» Nl 9, 1957,
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TpeTbHM h  3 aB epn ia iom H M  S TanoM  »ccJieaoBaHHfl h b h a h c B 
4 0 0 - ia c o B w e  CTeHAOBHe H cnuxaH H H  it b t h  A B H raT eA e ft M-21 h 
TA3-51 no pe»CHM aM  FOCTa 491-55 h  A A H T eA b H u e  Ä o p o * « w e  h c - 
nuTaHHH na aBTOMoÖHJiax Tpex 'ABHraTeAeft TA3-51. B npouecce
CTeHÄOBHX H ÄOPOJKHUX HcnbiTaHHH npOH3BOAHAaCb IHeOÄHOXpaT- 
Haa p a 3 ß o p x a  A ß H ra T en e ft  ä a h  H 3M epeHHa M H xporeoM eTp H H  h  h 3- 
Hoca n oB epxH ocT eH  xpeH H a . T a x a n  M eroA H x a  
HCCJieÄOB3HHH CBa3aH a C B03HHXHOBeHHeM n o- 
rp eu iH ocreH , Bb i3biBaeM bix n oB T op H oft n p n p a - 
ö o tk o h  conpa;KeH H H . .Ha h  n p a xT H H e cxn x  u,e- 
jie ft, OÄHaKO, o n a  B n oAH e npHM eHHM a x a x  
cpepcTB o  H aß n ioaeH H a  3a x a p a x T e p o M  H3Me- 
HeHHa M H K poreoM erpH H  n oB ep x H ocT e ft  h ä a h  
oueHKH ycTaH O B H B u ieroca  H 3H oca. n o A y n e H -  
Hbie p e3 yab T aT b i n ox a 3 a A H  noHTH oAH H axoB b ift 
x ap ax T ep  H3MeHeHHH h h c t o t h  n oB ep xH ocT e ft  
ßOAbIHHHCTB3 A e T a A e ft  npH CTeHÄOBblX h  a o - 
p o *H b ix  H cnb iTaH H ax A B H raT eA e ft.

TTpH 9 t o m  OTMeaeno, h t o  H3Houi6HHbie no- 
BepxHocTH «e x o T o p b ix  AeTaAeft npnoßpeTaxiT  
HOBbie 3H3HÖHHa MHXpOreOMeTpHH, HeCXOAbXO 
OTAHHHbie OT TeX, XOTOpbie ßblAH 3a(j>HXCHpO- 
BaHu nocAe lOO-nacoBoft npHpaöoTXH conpa- 
»eHHH. F locneAH ee o6x.a.cHaeTca npoAOAixeHH- 
eM nepHOAa crAa>XHBa.HHH MaxpoHepoBHocTeft, 
a Ta x ixe  b a h h h h c m  HexoTopbix HeH3yHeHHHX 
(jiaxTopoB, conpoBOJKAaKDiAHX npouecc H3Ha- 
HiHBaHHa AeTaAeft.

O n p eA e jiH T b  3aBHCHMOCTb ycTaH O B H B u ieroca  
H3H0Ca OT HCXOAHOH MHXpOreOMeTpHH A eT a A e ft  
npu yAO B aeTBopH TeAbH O H  n p H p a ß o T x e  c o n p a -  
JXeHHH He npeACTaBHAOCb B03MOJKHLIM. riOBbl- 
meHHbiH h 3h o c  H aßAioABACH b  C A yn a e  3 a rA a -  
JXHBäHHH 3aAHpOB, B03HHXaBLUHX B p e3 yA b T a - 
Te O AH O BpeM eH H oro con eT aH H a  A e ra A e ft  c  He- 
ÄOnyCTHMO 3aBbim eH H 0H  HCXOAHOH H ie p o x o -  
BaTOCTbio T p y iu H X ca  n oB ep x H ocT e fl.

Cp e a h  n e  p e3 yA b T a T b i 4 0 0 -n a co B b ix  c t c h a o - 
Bbix HcnbiTaHHH A B H raT eA e ft a b h h  H a A n a - 
rp aM M a x  ( c m . p n c y H o x ) .  J le ß a a  n acT b  x a ix -  
Aoft H3 A H arpaM M  cooT B eT C T B yeT  h c x o ä h h m  
3H3HeHHHM MHXpOTeOMeTpHH A eT a A e ft , H3MeHH- 
KHUHMca b  n p o u e c c e  HcnbiTaHHH A B H raT eA eft.
3au iTpH X O B aH H aa 30H a x a p a x T e p H 3 y e T  3H ane- 
h h h  M H xporeoM eTp H H , rapaH TH pyK H U H e n pu  
npoHHX p aB H b ix  ycA O B H ax  x o p o n iy io  n p »p a 6 o T -  
x y  p a ccM aT p H B a eM o ft n oB ep x a o cT H  A eTaA H .
K pH B bie , pacnoA O >xeH Hbie Bbim e 3 a m T p H x o B a «H o ft  3ohh, o n p e A e A H - 
K)T T e  3HaH6HHH M H XpO reO M eTpH H , n p H  XO TO pblX Ha H e x o To p b ix  n o - 
B e p x H o c Ta x  B03H HX3AH  o n a rH  A a A H p o B , 3 a rA a> xe H H H X  n p n  nOCAe- 
A yio iu e ft p a ß o T e . B « e x o T o p u x  C A y q a a x  ohh B H 3 H B a A H  n o B H in e H - 
hhh H3H0C. 3H aq e H H H  u ie p o xo B a TO C Te ft, pa cn o n o jK e H H b ie  «H 5 x e  3a - 
IHTipHXOBaHIHOH 3 0 H H , He B H 3 H B a A H  33ÄH PO B, HO HX Ha3HaHeHH6 
sxoH OM H HecxH  « e  o n p a B A a n o , n o c x o A b x y  n p n  n o c A e Ä yx u u e ft p a - 
6oTe  H a Ö A iO A a A o cb  He yA y n m e H H e , a y x y A u ie H H e  hhctoth b cp a ß -
H6HHH C HCXOAHOH HHCTOTOft.

r ip H B e A e H H b ie  A n a rp a M M U  x a p a x T e p H 3 y iO T  no cTen eH H oe C Tp e w - 
AeHHe ßoAbiuHiH-CTBa n o B e p xH o cTe ft Tp eH H H  x  yM eHbineHH K) rnepo- 
xa B a TO C Te ii, h o  HiHTeHCHBHocTb 3 T o ro  n p o u e c c a  pa3A H H H a. T a x ,  
n p n p a ö o T x a  n o p iu n e ft h n o p u in e B u x  x o n e u  o cyiu e cT.B A a e Tca  h h - 
TeHCHBHee, neM n p u p a ö o T x a  3 e p x a n a  u h a h h a p o b . 3 t o  h  o n p e u e - 
A H e T HeOÖXOÄHMOCTb OTHOCHTeAbHO ÖOAee rp y ß o ft  noBepxH O CTH  
3t h x  A eTa A e ft b  cpaBHeHHH c  u h a h h a p o m , h t o  n p n  xo p o m e ft M a- 
x p o re o M e rp H H  y c x o p a e T  AOCTHaceHne repM eTH H HO CTH  c on pajxe H H fl.

H 3 M eH eH n e M H xp o reo M erp H H  B X A aA H in e ft noAUiHn-HHXOB xoA eH - 
H a T o ro  B aA a  h B T yA O x  p a c n p e A e n H T e A b H o ro  B aA a O TAH H aeTca ot 
H3M eHeHHa M H xporeoM eTp H H  A p y r n x  n oB ep x H ocT e ft . y x y A u ie H H e  
h h c t o t h  noBepxHOCTH 3 t h x  A e T a A e ft  b  n p o u e c c e  n p H p a öoT X H  m o - 
* e T  Ö H Tb  oßn acH eH O  3HaHHTenbHHM  n orA o iu aH H eM  paßoH H M H  no- 
BepxHOCTHMH n pO AyxTO B  iH anaA bH oro  H 3Hoca. B u aAb H eß iu eM  
HaÖAiOÄaeTCH oÖ H H H oe 3 a rA a *H B a H H e  HepoBHOCTeft h  n ox a 3 a T eA H  
HHCTOTH CTaHOBHTCa ÖAH3XHMH X HCXOAHHM.

H o  p e3 yA b T a T a M  HCCAeUOBaHHÖ B03MOJKIHO BHHBHTb paUHOHaAb- 
H u e c  t o h k h  apeHHH n p n p aß oT X H  h  sxoH O M H H ecxoft u e A e c o o 6 p a 3 -  
h o c th  n p e u e A H  h c x o ä h o h  M H xporeoM eTp H H  o c h o b h h x  n o B e p x a o -  
CTeft TpeHHH u e T a A e ft  pa3AHHHHX M O Aeaeft A B H raT eA e ft T o p b x o B - 
c x o r o  aB T03aBO Aa. 3 t h  3HaHeHHa ( c m . T a Ö A H u y ) M o ry T  ÖHTb 
p a c n p o c T p a a e H H  T a x s c e  « a  A B H raxeA H  u p y rH X  M O AeAeft, o o h o b - 
HHe n a p a M eT p H  h n ox a 3 a T eA H  x o t o p h x  c x o a h h  c  n ap aM eT p aM H  h 
n oxaaaTeAH M H  A B H raT eA e ft, HCCAeAOBaHHHX n pn  npoBeueH H H  AaH - 
HOfi p a ß oT H .

T axH M  oß p a3 0 M , H cx oA H a a  M H x p o re o M e Tp H H  A eTaAeft n p o a B -

AaeTCH AHUib a a  x a n ecT B e  n p n p aö o T X H  conpa>xeH H H . n p H  O TcyT- 
CTBHH 33ÄHPOB, 3aeA3HHH, A P y rH X  nOBpeHCAeHHÜ paÖOHeft n o B e p x 
HOCTH A e T a A e ft  s t o  BAHHiHHe n p axTH H ecxH  aeo iu yT H M O . C A e A y e T  
n o A a ra T b , hto aHaHHTeAbHo ö o A b in e e  aH aneH H e b OTHOineHHH H3- 
HOCa HMeiOT BOAHHCTOCTb H MaxpOHCpOBHOCTH nOBepXHOCTeft T p e 
HHH A eT a A e ft .

(r^Csj ^  ^  Csj ^  ^  ^

n ) p ) c )  m )
flepuoduvHocm b u3M epenuü

CpeAHne pe3yAbTaTH c t c h a o b u x  ncnHTaHHft ABHraTeAeft: 
a  —  3epKa;io pH^HH^pa; 6  —  loÖKa nopuiHH; e  —  nopuiHeBOe KOJibuo; e —  nopuiHeßoft najiep; 
d  —  6o6biiiiKH nopuiHH; e  —  BTyjiKa uiaTyHa; otc — KOpeHHan ineÖKa KOJieHqaioro Ba-ia; 
3 —  BKJiaflbimH KopeHHoro noÄiunnHHKa; u  — niaTyHHasi meÜKa KOJieHqaToro Bajia; k  —  bkjib- 
ÄbiuiH uiaTyHHoro noÄUiHnHHKa; a  — meÖKa pacnpeAeJiHTeJibHoro Ba^a; m  —  BTyjiKa pacnpeAe- 
^HTe^bHoro Ba^a; h  —  CTep^cenb K^anaHa; o  — HanpaBJiaiomaH K^anaHa; n  —  cTepsceHb TO^iKa- 
Te^a; p  —  HanpaB^HiomaH TOJinaTe^ii; c  —  TapejiKa TOJiKaTeJia; tn  —  KyjiaMOK pacnpeAejiHTeJib-

H o r o  B a jia .

TlOBepXHOCTH TpeHHfl

ßonycKaeMbie 
3HaM6HHfl H CK  

no T O C T y

ÜonycKaeMue 
SHaMeHHH H CK 
IIO HHCTpyKUHH 

hjih  qepTew y

PaimoHaJibHue
3iiaieiiHfl

AeTaaeft w
H
O
O
U
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U
X

u
X

s

3  «3 •C o.
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ü
I

s
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3epKaao un/iHHjipa . . _ 0,40
K.*—'--
“  9a 0 ,2- 0 ,5 8 b — 9b

K )6 Ka nopujHfl . . . .  
Hapy^KHaa uhjihhäph-

865-54 1,00 0,80 8a 0 ,5 - 1 ,2 7 6 -8 6

qecKaa noBepxHocTb
noayKOJibua............... 864-48 6,30 4,00 5 1 ,0 -3 ,2 6a—76

nopuiHeßoft naaeu . . 776-54 0,16 0,16 106 0 ,1- 0 ,2 10a— 10b
E o6biiuKa nopuiHA . . . 865-54 0,80 0,50 8b 0 ,3 -0 ,5 8b— 9a
BTyJika uiaTyHa . . . . 845-54 0,80 0,80 8a 0 ,5 -1 ,0 7b— 86
KopeHHas mefiKa ko -

^eHMaToro Ba^a . . . 4669-54 0,40 0,25 9b 0 ,2 - 0 ,4 9a—9b
BKJiaÄbllllH KOpeHHblX

nOÄUIHriHHKOB . . . . — __ 0,40 9a 0 ,4 - 0 ,8 8a—8b
ÜJaTyHHaa uießKa k o -

^eHHaioro Bajia . . . 4669-54 0,40 0,25 9b 0 ,2- 0 ,4 9a—9b
BKJiaÄbiuiH uiaiyHHbix

nOÄWHIIHHKOB . . . . — — 0,40 9a 0 ,4 - 0 ,8 8a—8b
UlefiKa pacnpeÄeaH-

Teabnoro BaJia . . . 8007-56 0,40 0,40 9a 0 ,2 - 0 ,5 8b —9b
Biyana  pacnpeaeJiH-

0 ,4 - 0 ,8TeabHoro Baaa . . . — 1,6 7a 8a—8b
CrepmeHb K^anaHa . . 1287-57 __ 0,25 9b 0 ,2- 0 ,5 8b — 9b

HanpaBiiaioiuafl KJiana-
na .............................. 3785-57 3,20 0,80 8a 0 ,5 - 0 ,8 8a— 86

CrepweHb TOJiKaie^a . 1286-57 — 0,25 9b 0 ,1 -0 ,4 9a— 10b
HanpaB^flromafl TOJina-

T e ^ f l ..................................... — — 0,80 8a 0 ,4 - 0 ,8 8a—8b
Tape^na TOJinaTeJis . . 
KyJiaMOK pacnpeAe^iH-

1286-57 0,63 0,20 10a 0 ,2- 0,8 8a—9b

TeabHOro Baaa . . . 8007-56 0,63 0,80 8a 0 , 2 - 0 ,8 8a—9b
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18 ABTOMOÖHJIbHan npOMblUIJlCHHOCTb JV» 4, 1961 r.

0  A H H a M H H e C K H X  H a r p y 3 K a X  B  T p a H C M H C C H H  a B T O M O O H J i a

n p n  a B T O M a T H 3 H p O B a H H O M  y n p a ß j i e H H H  K O p o ö x o H  n e p e A a n
■i

K a H A . TexH . H ayK  IO. T . CTE<t»AHOBHH 
H AM H

r i  P H  y n P A B J I E H H H  x o p o ö x o f t  n e p e A a n  b  T p a H C M H C C H H  a u -

*  * T O M O Ö H A H  B CBH3H C H 3M 6H eH H eM  CKOpOC T H O T O  peXC H M a MO- 

r y T  B 0 3 H H K H yT b  Ä H H aM H H eC K H e IH a rp y 3 K H .

B c j i y q a e  n p H M e H e H H H  o ö h h h o h  'M e x a a m e c K O H  T p a iH C M H C C H H  B e -  

a h o h h u  Ä H H a M H q e c K H x  H a r p y 3 0 K  o n p e A e n H K iT C H  o  o c h o b h o m  n p n -  

B H H K a M H  B O Ä H T e j IH  H  e r O  K B a jI 'H t| }H K a U H G H . P I p H  y e T a H O B x e  'H a  a B -  

T O M O Ö H J ie  a B T O M a T H a e C K O H  H A H  a B T 0 M a T H 3 H p 0 B a iH iH 0 H  T p a H C M H C 

C H H  3 T H  H a r p y 3 K H  M O r y T  Ö H T b  3 :H a H H T e jIb 'H O  'C H 'H JK eH U  3 a Ä a H H U M  

p e X iH M O M  n e p e K J H O H e H H H , K O T O p H H  M O X ie T  n p H B e C T H  K H e X O T O p O H  

n o T e p e  A H H a M H K H  p a 3 r o H a  h  y B e j i n a e H H i o  p a ö o T b i  ö y x c o B a H H H  

B K J i i o H a i o m e r o  3 J ie M e H T a .

H e n p a B H J ib H b i f t  B b i6 o p  p e x t H M a  n e p e x x K iT O H H H  a B T O M a T H 3 H -  

p G B a H H O H  n e p e a a H H  M O X ie T  B b I 3 B a T b  3 H a H H T e A b H b IH  P O C T  Ä H H a M H -  

a e c K H X  H a r p y 3 0 K ,  B 0 3 H H x a x )m H X  b  T p a h c m h c c h h  n p n  h 3 M 6 h c h h h  ee 
p e x c n M a  p a ö o T U ,  h  n a x t e  n p H B e C T H  x  n o x o M x a M  A e T a x e ö  T p a n c -  

m h c c h h . I l p H M e p o M  3 H a H H T e j ib H o f t  Ä H H a M H i e c K o ß  n e p e r p y 3 K H  Ä e -  

Tanefi c j i y s c H T  p a ö o T a  a B T O M a T a  n e p e x n i o H e H H H  n e p e A a n  o a h o t o  
H 3  B a p H a H T O B  T H Ä P O M e X a H H H e C K O H  T p a H C M H C C H H  A K -5  [1]- 3 T a  

T p a H C M H C C H H  H M e e T  n e T b i p e  n e p e f l a n H  ( p n c .  1 ) .

Lue KpHBOH p a 3 T O H a  TOÖ H ie  C H C T eM U , O Ö O p yÄ O ß aB H O H  M eX a H H 'ie -  

C KOH TpaiHCM HCCHeH.
T a x o e  ynyHmeHHe npopecca  pa3rOHa oöinoHHeTCH yßexHHeHHeM 

HHCJia n e p e a a i  c  T p e x  ä o  n e T U p e x  npn ru A p o M e x a M H n e c K O H  xop oö-

t cex

P h c. 2. Pa3rOH (n o  BpeMeHH) M axeTa aBTOMoÖHAH c  THApOMexa- 
HHnecKOH TpaHCMHCCHeH ( a)  h c oöbWHOH MexannnecKOH T p a H C - 

MHOCHeH ( 6 ) :

I — IV  — nepeAauH.

P h c . 1. C xeM a rHApoMexaHHHecKofi k o p o ö k h  nepeAan:

1 —  H a c o c H o e  K O J ieco  rH A p O T p a H C (})o p M a T O p a ; 2 —  T yp Ö H H H o e  K O J ieco  t h a -  
p o T p a H C ifc o p M a T o p a ; 3 —  p e a K T o p H o e  K O J ieco  rH A p O T p a H C ifro p M a T o p a ; 4 —  
p o jiH K O B aH  My<J)Ta M e x a u H 3 M a  C BO Ö O AH oro x o A a  p e a K T O p a ; 5 —  iu ecT ep H H  
n e p ß o ä  n e p e A a w H  n e p B H V H o ro  B a j ia ;  6  —  m ec T e p H H  B T o p o f l n e p e A a q H  
n e p B H q H o ro  B a j ia ;  7 —  u ie c T ep H H  n e p ß o ö  h  b t o p o ö  n e p e A a q  B T o p H q H o ro  
B a jia ;  8 —  M y $ T a  B KJiioqeH H H  (o ö e c n e H H B a e T  A ß H aceH H e B n e p e A . 3 a A H H ö  
x o a  h  n e f t T p a A b ) ;  9 —  u ie c T ep H H  3 a A H e r o  x o A a  B T o p H q H o ro  B a j ia ;  10 —  
B TopH A H b iü  B a ji K o p o Ö K H  n e p e A a q ;  11 —  m ec T e p H H  3 a A H e r o  x o a h  n p o M e - 
x c y T o q H a H ; 12 —  m ec T e p H H  3 a A H e r o  x o A a  n p o M e x c y T o q H o ro  B a A a ; 13 —  
m ec T e p H H  n e p ß o ö  h  b t o p o ö  n e p e A a q  n p O M e x c y T o q H o ro  B a ^ a ;  14 —  n p o M e *  
x c y T o q H b iö  B a ^ ; 15 —  n e p B H q H U ö  b 3 a ;  16 —  m ec T e p H H  B T o p o ö  n e p e A a u H  
n p o M e x cy T O H H o ro  ß a ^ a ;  17 —  p o j ih k o b b h  M y4 > ra  M exaH H 3 M a  c b o S o a h o t o  
x o A a  n e p ß o ö  n e p e A a q n ;  18 —  u ie c T ep H H  n e p B o fi  n e p e A a q n  n p o M e x c y T o q -  
H o ro  B a ^ a ;  19 —  ^ P h k a h o h  Ö a o k h p o b k h  T H A p O T p a H c ^ o p M a T o p a ; 20 —  
(JjpHKUHOH B K A ioqeH H H  B T O p o ö  n e p e A a ^ H  h  3 a A H e r o  x o A a ;  21 —  4 )p h k u h o h  

B KJiioqeH H H  n p H M o ü  n e p e A a n H .

IlepBaH n e p e p a n a  npeÄCTaB.THCT c o ö o ü  r H Ä p o T p a H c 4 ) o p M a T o p  
c K03(|)(|)HUHeHT0M Tpa»c(J)opMaiiHH n a  peH C H M e  x p o r a H H H  k 0= 2 ,6 -T 
-r 2,7 h  noc.TepoBaTejibHo bkjiiohchhlih M e x a n H n e c K H H  p e A y K T o p  
c K A H H O B O H  My4)T0H CBOÖOÄ'HOrO XOAa.

B T op aa  nepeA aqa  noAynaeTCH ny- 
T C M  BKAI0H6HHH (j)pHKII,HOHa nOHH- 
Hiaromeft nepeAann 20 npn paSoTaio - 
ipeM rHApoTpaHC(j>opMaTope.

A a h  n o A y n e H H H  TpeTbefl n e p e A a n n  
BbiKAionaeTCH ^ P h k w o h  noHHHcaio- 
m eft n e p e A a n n  20 h  BKjnonaeTCH 
<J>pHKH,HOH n p H M O H  n e p e A a H H  21 n p n  
p a ö o T a i o m e M  rHApoTpaHC(J)opMaTO'pe.

M e T B e p T a n  n e p e A a n a  oöpa3yeTCH 
n y T e M  ö a o k h p o b k h  rHApoxpaHC(J>op- 
M a r o p a  (J)phku;hohom 19 n p n  bkaio- 
t c h h o m  <j)pHKUHOHe n p H M o ü  nepepa- 
HH 21.

H a  pH c. 2 npHBeAena KpuBan pa3- 
r oHa M a K e T a  a B T O M O Ö i M H  c  ycTaHO- 
BA6HH0H Ha HeM rHApoM exa- 
HHnecKofi KopoÖKOH nepepan.

K p H B a n  p a 3 r 0 H a  (no B p e M e H H )  c h c t c m u , oßopyAOBaBHoft t h a - 
p oMexaiHHnecKOH k o p o ö k o h  nepeAan, pacnoA O H c e H a  H e c x o A b K O  b u 

xe  n e p e A a n , a T aicxce  BUÖ paH H H M  pexiHM OM  p a 6 o T b i aBTO M aTa 
nepeKAHDneHHH n e p e A a n . 

n p H  H'CnUTaHHHX 3anHCHBaAHCb T a K J K e  BeAHHHHbl K p yT H U lH X  

mo m o h t o b ,  B03HHKaioiiiHX Ha KapÄaHHOM BaAy n p «  pa3ro,He Ma
KeTa aBTOMOÖHAH. 

H a  ocAHAAorpaM Me (pnc. 3 ) b h a h u  3HaqnTeAbHbie äh h 3 m h h c- 
CKne Harpy3KH, cooTBexcTByiom He MOMeHTaM nepeKJiioneHHH nepe- 
A a n .  

B o  BpeM H BKAJ0H6HHH (})pHKHHO'Ha B TO pO H  n ep eA aH H  BeAHHHHa 
3 th x  H a r p y 30K A o c T H r a e x  T p ex K p a T H O ro  p a c n e T H o r o  MOMeHTa ab h - 
ra x eA H . 

H pH  nepeKAioneHHH Ha TpeTbio n epeA any AHHaMHnecKaH iHarpya-- 
na yßeAHHHBaeTCH, h o  3HanHTeAbH0 MeHbrne, neM npn BKAioneHHH 
BTopoö nepeAann. T a x o e  yMeHbmeHHe AHHaMHnecKOH narpy3KH 
CBH3a.H0 c yMeHbineHHeM n epeA aTon aoro  nncAa (1,0 BMecTO 1,7) 
h c  ÖOAee pacTHHyTH m  no BpeMeHH nponeccoM  ocBOÖoxcAeHHH 
4>pHKn,HOHa ’BTopoö nepepaHH h nponeccoM  BKjnoneHHH <J)phku.ho- 
Ha TpeTbeft nepeAaHH. 

A M H a M H H e c K H e  H a r p y 3 K « ,  o o 3 H H K a io m H e  n p H  n e p e K A io n e H H H  n e -

p e A a n  b  o Ö h h .h o h  MexaHHqecKoft T p a H C M H C C H H  h  b  TpaiHCMHCCHH, 
OÖOpyAOBaiHHOH rHÄpOTpaiHC(j)OpMaTOpOM, H'CCAeAOBaAHCb H a  Ä ß y x  
3 B T O M O Ö H A H X  3H JI-151 [2], [3].

;

P*h c . 3. H 3 M e H e " n e  « a r p y 3 0 K  b  npouecce p a 3 r o H a  Ha K a p Ä a H H O M  BaAy M axeTa 3 b t o m o ö h a h  
c rHApoMexa'HHHecKoö xop oöxoH  nepeAan:

I  — BpeMH 0,1 cex.; 2 —  oßopoTb i HBHraTejiH; 3 —  KpyTHiUHft MOMeHT Ha KapÄaHHOM na.iy; 4 —  HyxeBaa 
j ih h h h  a.'rsi M k; 5 —  o ß o p o T b i K o j ie c ;  I  — I I I  —  n e p e A a H H .
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JVs 4, 1961 r. AßTOMOÖHJlbHafl npOMUUIJieHHOCTb 19

OftHH H3 3THX aBTOMOÖHAefi 6bIJI OÖOpyÄOBaH CTaHÄapTHOH Me-
Xa.HHieCKOÖ TpaHCMHCCHBH, & Ä P yT O fi ---- rHÄpOTpaHC<j)OpMaTOpOM,
KOTOptlfl aBTOMaTHWeCKH, B 33BHCHMOCTH OT CKOpOCTH ÄBHHCeHHH,
ÖÄOKHpoBaÄCH c noMombio nHeBMaTHHecKoro ycTpoficTBa.

Phc. 4. Harpy3KH  b xpaiHCMHOCHH aBTOMOÖHAH 3H JI-151 npa 
OÖUHHOfi MeXaHHHeCKOH TpaHCMHCCHH (a )  H npH ÖAOXHpOlBXe THÄ- 

poTpaHC(})opM aTopa (6 ) .

H a  p n c .  4 n p w B e Ä e H a  o c itH J U io rp a M M a  x p y T H iu H X  M O M eH TO B Ha 

n o j iy o c H X  H C C A ea o B a B iH H x cH  aB T O M O Ö H A eß  n p H  n ep exA K J H eH H H  n e- 

p e a a n .  H 3 o c u H A A o r p a M M  bhuho, h to  p e 3 x a n  ö A o x H p o B x a  r n a p o -

TpaHC(j)OpMaTOpa, BU3BaiHHaH BUCOKHM TBMnOM CpaßaTUBaHHH 
aBTOMaTa öä oxh p ob xh , npHBeaa k 3HaHHTeAbH0My pocTy  ähh3mh- 
necKHX Harpy30K no cpaaHöHHio c p y H H U M  n e p e x a x iH e H H e M  n e p e -  

aan npn oöu u H o fi M exauH necxofi TpaHCMnccHH (300  k zm  npoTHB 
150 kzm  npn pyHHOM nepeKJiioqeHHH).

CpaBHHTeabHbie HcnbiTaHHH ÄByx a'BTOMoÖHÄCH « n o ö e a a »  M -20
C (jipHXUHOH'HUM H 9Ä6KTpOMaTHHTHbIM nopOIHXOBUM CUenAeHHeM 
[4] noKa3aÄH, h to  npn <})opcHpoBatH.HOM pencHMe nHTaHHH oÖ m otok 
S Ä e K T p o M a rH H T iH o ro  c u e n A e H H H  aB TO M O Ö H A b  s o  B c e x  C A y n a n x  

npeOÄOÄOBaÄ 6pyc b u c o to h  140 mm.

B o  B p eM H  p e 3 K 0 T 0  B U X A  H3H6HHH OÖUHHOTO (jjpH KH H O H H O rO  c u e n 

AeHHH aB TO M O Ö H Ä b  « e  bchkhh p a 3  n p e o Ä O Ä e B a Ä  yxa3aHHuß n o p o r ,  

HCCM OTpa H 3  B U C O X H e  3H 3H 6H H H  ÄH IH aM H H eCKH X 'H a r p y 3 0 K  B  TpaiHC- 

MHCCHH (45 KZM n p H  K 03< j)(j)H H H eH Te  ÄHlHaMHHHOCTH 3 ,6 ).

3 t 0  O Ö bH CH H eTCH  M B A O ß  n pO ÄO ÄH C H TeÄbH O C TbK ) Ä e fiC TB H H  U H H 3- 

M H H ecK o ro  x p y T H iu e r o  M O M eH T a  (0 ,4  c e x . )  b tp3hcm hcchh b b to - 
MOÖHä H C (JipHKUHOHHbIM  C U en A eH H eM .

Pe3yÄbTaTbi s th x  HcnuTaiHHfi n p u B e a e H U  H a  pnc. 5.
np H  BKÄIOHeHHH SAeXTpOMarHHTHOrO CUenAeHHH Ha (JlOpCHpOBaH- 

hom peacHMe nHTaHHH BeÄHHHHa ÄHHaMHHecKoro MOMeHTa «a p a -  
CTaeT 3HaHHTeÄbHO MeaaeHwee [3 a 0,55 cex . m omcht ÄOCTHraeT 
18 KZM npH KOStjKjjHUHeHTe ÄHHaMHHHOCTH 1,3 (pn c. 5, KpHBaH / )],  
a ÄeftcTBHe M axcHMaAbHoro MOMeHTa Ö o a e e  pacTH H yro no tBpeMe- 
hh (o k o ä o  1,5 c e x . ) .  T a x o e  c p a B H H T eÄ b H O  a n n T e .n b H o e  B 0 3 a e ß c T B H e  

MaKCHMaÄbHoro ÄHHaMHHecKoro MOMeHTa npn bkäk)h&hhh 3Aex- 
TpoMarHHTHOro cuenÄeHHH h cnocoöcTBOßaÄo »HaHHTeÄbHO A y n -  

rneMy npeoÄOÄeHHK) npenHTCTBHH aBTOMOÖHÄeM, neM s t o  HMeno 
MCCTO npH pe3K0M BHXAIOHeHHH OÖbIHHOrO t})pHKUHOHHOrO c u e n 
ÄeHHH.

S Ä e K T p o M a r H H T H o e  c u e n a e H H e  n 0 3 B 0 A H e T  ö o A e e  n a a B H O  n o  

3 a p a H e e  B u ö p a H iH O M y  3 a x o n y  3 a a a T b  H e o ö x o Ä H M o e  3 a M e Ä Ä e H H e  

M a x o B H K y  Ä B H ra T e Ä H  h T e M  c a M b iM  n o a a e p H C H B a T b  b TpaH C M H C -

CHH cp a B H H T e Ä b H O  Ä Ä H TS Ä b 'H O e B p eM H  i (ä O  2 c e x . )  Ä H H aM H H e- 

CXHH X p yT H IU H H  M O M eH T H a  3 a p a iH € e  3 a Ä a H H O fi B eÄ H H H H e. 3 t o t  
M O M eH T Ä O Ä H ceH  n p e B b iu ia T b  M a x c H M a A b H u fi  p a c n e T H b if l  momcht 
Ä B H ra T e Ä H .

OpHCHTHpOBOHHO M03KHO n p eÄ U O Ä araT b , HTO pejKHM  BXÄKJHeHHH 
S Ä exT p oM arH H T H oro  cuenÄeH H H  ä o ä h c c h  oÖ ecneH H B aTb  cpaaH H - 
TeÄbHO ö b ic T p o e  (npH M epH O  0,15 c e x .) n a p a c T a H H e  a »H a M H H e c x o ro  
MOMeHTa B TpaHCMHCCHH (pHC. 5, XpHB3H 3 ) ÄO BeÄHHHHU X03(})- 
())HUHeHTa ÄHHaMHHHOCTH, paBlHOH 1,5— 1,8 H nOÄÄepJKHBaTb x p y -  
THUIHH MOM6 HT T3XOH BeÄHHHHU He M eH ee 1,5 CeX.

PaöoTa aBTOMaTa BXÄK)HeHHH SÄexTpoMarHHTHoro cuenÄeHHH 
B yxa3aH H O M  peSKHMe 3H3HHTeÄbH0 yÄyH U lH T THTOBUe B03M0HCiH0-

P h c . 5. H 3 M e H 6 H H e  M O M eH T a , n e p e u a B a e M o r o  c u e n u e H H e M  bo Bpe
MH T p o ra H H H  aB TO M oÖ H Ä H  c  M e c T a :

1 —  npH 3KCnepHM6HTajIbHOM S.'ieKTpOM<1IHHTHOM nopouiKOBOM CpenjieHHH;
2 —  npH OÖblHHOM (jppHKUHOHHOM CHeil.’ICHMII; 3 —  npH Ha;iH‘IHH SJieKTpO-

M arHHTHoro nopou iKO Boro cuen.icHHH (pCKüM CHaycM oe H3M eHeHiie).

c t h  aB TO M oÖ H Ä H , n o B U C H T  y c T a Ä O C T H y K ) n poH H O C Tb  u e T a Ä e f l  

TpaH CM H CCH H , a  B Ä a Ä b H e Ü U ie M , B03MOHCHO, nO SB O ÄH T CH H 3H Tb Bec 
Ä e T a Ä e f t  TpaHCM HCCHH.

T a x H M  o ö p a 3 0 M ,  B u ö o p  p e jK H M a  p a Ö O T U  a B T O M a T a  n e p ex Ä K D n e - 

hhh  n e p e u a n  H M eeT  B a a c H o e  S H a n eH H e  n p n  n p o e x T H p o B a H H H  aB TO - 

M 3TH H eC X H X  TpaH CM H CCH H , T a X  x a x  O.H n 0 3 B O Ä H eT  H C X Ä IO H aTb  C Ä y -  

n a H H u e  Ä H H a M H H e c x H e  « a r p y 3 X H  n p n  B U Ö p a «H O M  on T H M a Ä b H O M  

T e M n e  B XÄiO H eH H H  n e p e a a n .
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B 0 3 M02KH0 CTH AJIHHHOXOAHOH nOÄBeCKH

E. M. EJIHCEEB 
H AM H

r iP H  s x c n Ä y a T a u H H  a B T O M o Ö H Ä e ö  H a  rp y H T O B U x  a o p o r a x ,  a 
* *  T a x i x e  H a  a o p o r a x  c  H 3 H 0 iu eH H U M  h H e p o B H U M  n o x p u T H e M ,  

CXOpOCTb ÄBHHCeHHH O n p eÄ eA H B T C H  H e  MOIU-HOCTbK) Ä B H ra T e Ä H , a  

X aneC TB O M  n O Ä B eC X H . B o Ä H T e Ä b  BCe B p eM H  C Ä eÄ H T  3 a  BeÄH UH H O Ö  

H epoB iH O CTefl n e p e a  aB TO M O Ö H Ä eM  h C H H >xaeT  c x o p o c T b  a o  T a x o f t  

B eÄH H H H U , x o T o p a a  o ö e c n e H H B a e T  ö o Ä e e  häh M e H e e  T e p n H M u e  ääh  
n a c c a a c n p o B  y c x o p e H H H  n p n  x o Ä e Ö a H H H X  x y 3 0 B a .

BepTHxaÄbHbie ycxopeHHH npn ä b h k ch h h  no nÄOXHM aoporaM, 
aocTHraxuuHe 10— 15 M /ceK2 Ha cnaeHbHX h cooTBeTCTBeiiHO 20—  
50 u jc e K 2 Ha xy30Be h paMe [1], BU3UBaiOT ÖucTpoe yTOMÄeHHe 
naccascnpoB h ycxopeHHuft h3ihoc aBTOMoÖHÄH. CxopocTb aBHHce- 
HHH 3BT0M0ÖHAH nO nÄOXHM ÄOporaM CHHHCaeTCH a o  20—
10 kmIhüc.

B TaÖA. 1 npHBeaeHa 3aBHCHMOCTb CXOPOCTH aBHIKeHHH aBTO
MoÖHÄH h ceÖecTOHMOcTH nepeBoaox o t  co c toh h h h  aopor, noAy- 
HeHHan b pe3yAbTaTe H3yneHHH paÖOTU rpy30Boro aBTOTpaucnop- 
Ta b peaabHUx ycaoBHHX, npoBeaeHHoro iBcecoio3HUM aopoacHUM 
(HayHHo-HccAeaoBaTeAbcxHM HHCTHTyTOM (C0103J10PHHH) [2]̂  

B CoßeTcxoM Coi03e aeaeTCH öoAbiuoe aopoacHoe cTpoHTeab- 
c tb o , OÄHaxo oöecneneHHOCTb xopoiuhm h aoporaMH OTCTaer o t 
P33BHTHH aBTOMOÖHÄbHOrO TpaHCnOpTa. ToÄbXO B CeÄbCKOM xo- 
3HHCTBe HMeeTCH OXOÄO MHAAHOHa rpy30BUX aBTOMOÖHAefi, XOTO- 
pue sxcnayaTHpyHiTCH b ochobhom  Ha rpyHTOBUx aoporax. K  
1965 r. napx aBTOMoÖHÄeö b ceabCxoM xo3HßcTBe yb€ähhhtch  em e 
Ha 600— 800 Tue. lu t. OTCioaa m ojkho caeaaTb b u b oä , h to  Hapnay 
CO CTpOHTeAbCTBOM ÄOPOT yC0BepUleHCTB0B3HHe nOÄ'BeCXH aBTOMO-
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T a 6 ji h  na 1

T u n  Ä o p o rw

C peÄH H H  
CKOpOCTb 

Ä B im eH H H  
B KMiuac 
1

P a c x o Ä
r o p i o a e r o

B A

C e Ö e c T O H *
MOCTb 
1 TTIKM
B K o n .

C  yco B ep m eH C T B O ß aH H b iM  n o K p w -
TH eM , B XOpOUieM  COCTOJ1HHH...................
-  C  n ep ex o Ä H b iM H  b h ä s m h  n o n p u T H H  
B YÄO B jieTB O pH TejIbH O M  COCTOHHHH 
h ^ h  c  h 3 h o u ie h HbiM y co ß e p u ie H C T B O -
BäHHblM n O K p b lT H eM ...........................................

C  n e p ex o a H b iM H  THnaM H noKpH TH Ü i
B H3HOU16HHOM C O C T 0 5 IH H H ........................

r p y H T O B w e  b  c y x o e  B peM a r o a a
npH  HHTeHCHBHOM Ä B H J K eH H H ...................

r p y H T O B b ie  BO BJiaÄHOM  COCTOHHHH .

4 5 - 5 0

3 0 - 4 0

2 0 - 2 5

1 7 - 2 0
1 0 - 1 5

100

1 1 5 -1 2 5

1 2 5 -1 5 0

1 4 0 -2 0 0
2 0 0 -5 0 0

3 0 - 3 5

4 0 - 5 0  -

5 5 - 7 5

6 0 - 7 5
100— 200

ßH AH  H B AH eTC H  OÄ'HOH H3 B a X H e H U IH X  H apO A H O X 03H H C TB eH H U X  3 a -

Aaa,
B  H A M H  ßu A  HcnhiTaH SKcnepHMeHTaAbHuft rpy30B0H aBTOMO- 

ÖHJib c TejiecKonHaecKHMH nHeBMorHApaBJiHaecKHMH peccopaMH, 
napaM eTpu  noAßecKH K o ro p o ro  3HHAHTeAbH0 OTAHaaAHCb o t  oßu a- 
h u x : cTaTHaecKHÜ npornß  c o c t h b a h a  f Cm = 2 5 - r 3 0  cm  (t . e. b  3—  
4  pa3a ßoAbine oß u a H oro  ä a h  rp y3 0 ß u x  aBTOMOÖHJieft), a x o a  k o - 
jiec  —  30— 3 5  cm  (b  2  pa3a ßoAbine oß u a H o ro ).

CpaBHHTGJibHbis H c n u T a n H H  SKcnepHMeHTaJibHoro aBTOMoßajia 
c aBTOMO Ö a j i e M  T A 3 - 5 1  a ä a h  c A e A y i o m H e  pe3yjibTaTbi. H a  yaacT- 
xe r p y H T O B o ö  A o p o r H  c rJiyßoKHMH h y xafin c T U M H  k o a ch m h  aBTO- 
Moßajib r A 3 - 5 1  M o r  Ä B a r a T b c a  co cxopocTbio 25 k m / h oc , aac T O  
C H H x ä n  CKo p o c T b  ä o  10 km / h ü c  n e p e Ä  ocofio rjiyßoKHMH BußoniHa- 
MH. S K C n e p a M e H T a Ä b H b l H  aBTOMOÖHJIb n p O X O Ä H A  10 KM  n o  3T0Ö 
A o p o r e  c nocToaHHoft cnopocTbio 50 km /h ü c, 6e3 nepeKAioaeHHH ne- 
peAaa, c A yameft njiaBHocTbio xoää.

A H a j i o r n a H u e  cpaBHHTeAbHbie HcnbiTaHHH n p o B O Ä H A H C b -  H a  cto- 
M e T p o B O M  y a a c T K e  A o p o r a  c C H A b H O  p a 3 Ö H T U M  ßyAU X H H M  n o K p u -  

TneM,
ycK opeH n a  3anncuBaAHCb axceAepoM eTpoM  H A M H .
H c n b i T a H n a  noxaaaAH, h t o  B e p T H K a A b H u e  y c K o p e m n a  H a  C H A e H b H  

b K a Ö H H e  S K c n e p H M e H T a A b H O r o  a B T O M O ß H A H  H a  n a o x o M  ß y A u x -  
h o m  m o c c e  coct3bahiot 3,7— 6,2 -m/ce/c2, a y  hbtomoöhjih T A 3 - 5 1  
a a h  rex x e  y c A O B H H  —  9,7— 10,5 M/ceK2. S K c n e p H M e H T a A b H U H  aB- 
T O M o Ö H A b  M o r  n p e o Ä O A B B a T b  O T A e A b H u e  A O C T a T o a H o  r a y ß o K H e  
H M U  iHa uiocce CO CKOpOCTblO 20, 3 0  H  40 k m /hüc , a 3 B T 0 M 0 ß H A b  
T A 3 - 5 1  —  CO CKOpOCTblO JIHIBb ä o  20 k m /hüc .

r O p H 3 0 H T 3 A b H U e  y C K O p e H H H  H a  S K C n e p H M e H T a A b H O M  a B T O M O Ö H -  
Ae T a x x e  MeHbrne ( n p n M e p H o  b 1,5 pa3a), a e M  H a  a B T O M o ß n A e  
TA3-51.

T a K H M  o ß p a 3 0 M ,  S K c n e p n M e H T a A b H O  ÄOKa3aHO, hto n e p e x o Ä  ot 
»cecTKOH n o Ä ß e c K H  k  m h t k o h  n p n  O Ä H O B p e M e n H O M  y B e A H a e H H H  xo- 
Ä a  n o Ä ß e c K H  B Ä B o e  h c o x p a H e H H H  ÄHHaMHaecKoft 3 H e p r o e M K 0 C T H  
n p H B e A  k  K a a e c T B e H H O M y  H3MeH6 H H i o  x a p a K T e p a  Ä B H x e H H H  aBTO- 
M o Ö H A a  n o  H e p O B H O H  rpy.HTOBOH Äopore. E c a h  paHbiue BOAHTejib 
Ä O A X e H  ßbiA B H H M 3 T e A b H 0  C A G Ä H T b  3a Ä O p O T O H  H B COOTBeTCTBHH 
C T A y ß H H O H  H Ä A H H O H  HepOBHOCTeft p e r y A H p O B a T b  C K OpOCTb Ä B H X e -  
HHa, t o  Ten e p b  o h  M o x e T  aecTH a B T O M o ß n A b  n e  o ß p a m a n  b h h m 3 -  
h h h  H a  HepoBHOcTH, co CKopocTbK), B Ä B o e  f io n b m e f t ,  n p n  Ayaineft 
njiaBHOCTH xoÄa. B  O T A H a n e  ot h o a b c c k h  c o ß u a w u M H  n a p a M e T p a -  
m h  Tanyio n o Ä ß e c K y  u e A e c o o 6 p a 3 H o  H a 3 B a T b  « ä a h h h o x o ä h o h » .

C o B p e M e H H o e  y a e H H e  o n o Ä B e c K e  a B T O M O ß H A H  [3] n o 3 B O A H A O  
p a 3 o 6 p a T b c a  b  4>H3HaecKOH c y m a o c T H  HBAeHHfi h o ß b H C H H T b  Ta- 
k o ü  n e p e x o Ä  K o n n a e c T B a  b KaaecTBO. Ä B T O M o ß n A b  n p e Ä C T a B A a e T  
cofioft K OAeöaTeAbHyio CHCTeMy, oiieHHBaiomyiocH a M n A H T y A H O - a a -  
c t o t h o h  xapa K T e p n c T H K O H .  H a  a B T O M o Ö H A b  Ä e ä c T B y e T  B 0 3 M y m a r o -  
m a a  chah, B U 3 M B a e M a a  H e p o B M O C T a M H  Aoporn, KOTopbie « a  rpyH- 
t o b h x  A o p o r a x  o ß w a H O  npeÄCTaBAaiOT coßoft n p e H M y m e c T B e H H O  
y r A y ß A e H H H  (BblßOHHbl, y x a ß u )  C npO(j)HAeM, ß A H 3 K H M  K CHHyCOH- 
Ä a A b H O M y ,  ä a h h o h  ot 1 ä o  4  m  h T A y ß H H O H  ä o  15— 20 cm , a He- 
p e Ä K O  ä o  3 0  cm . C o n o c T a B A a a  n a p a M e T p u ,  x a p a K T e p H 3 y i o m H e  He- 
P O b h o c t h  Äoporn, c n a p a M e T p a M H  noÄsecKH, o n p e Ä C A H M  CKOpo- 
CTH Ä B H X e H H a ,  C O O T B e T C T B y i O m H e  H H 3 K O a a C T O T H O M y  pe30HaiHCy, 
Ä A H  a B T O M o ß H A e n  C X e C T K O H  H M H T K O H  n O Ä B e C K a M H  (TaßA. 2 ) .

H 3 TaßA. 2 BHÄHO, h t o  n p n  xecTKoft n o Ä B e c x e  p e 3 0 H a H C H a a  ck o - 
pO CTb n o a T H  H a  Bcex H e pOBHOCTHX, K p O M e  C a M U X  KOPOTKHX, Ha- 
x o ä h t c h  b n p e A e A a x  S K c n A y a T a a H O H H u x  cKopocTeft. n p n  pe30HaH- 
ce K y 3 0 B  p a c K a a n ß a e T c a  TaK, h to  ero a M n A H T y Ä a  M o x e T  b  He- 
C K O A b K O  pa3 n p e B U C H T b  B e p T H K a A b H U e  p a 3 M e p U  IHepOBHOCTefl ÄO- 
porn. Ü B H x e H n e  b t h k h x  y c A O B H a x  BeAGT k  ch a b h u m  y A a p a M  
n o A p e c c o p e H H U X  aacTen o ß  o r p a H n a H T e A H  xoAa. H T o ß u  H 3 ß e x a T b  
p e 3 0 H 3 H C H 0 H  paCKaaKH, H e o ß x O Ä H M O  CHH 3 H T b  CKOpOCTb Ä B H X e H H H  
n p n M e p H o  b 2 pa3a h a h  y a e A H a H T b  b 3 — 4  pa3a. B  n e p B O M  cA yaae

K y a o B  h  K O A e c a  aB T O M oß H - 

a h  K o n n p y iO T  npo<J>HAb ä o - 

p o r H ,  a  BO BTO pO M  —  3 a  

B p eM H  n p o e 3 A a  « e p o B H O -  

c t h  K y 3 0 B  He y c n e ß a e T  3 a -  

M e r a o  n e p e M e c T H T b c a  h  

n o Ä B e p r a e T c a  o o ß c T B e n -  

HblM KO Aeßa.H H H M  AH U Ib  

n o c A e  n p o e a A a  HepoBHO- 
CTH.

P e 3 0 H a H C H a a  C K o p o c T b  

n p n  m h t k o h  n o Ä ß e c K e  Ha
ßO AbH IH H C TB e H epO B H O C Tefi 

A e x H T  H H x e  9 K c n A y a T a u H -  

OHHblX C K o p o c T e ft .  C A e Ä O -  
B a T e A b H o , b  AaH H O M  C A y a a e  K O A eß aH H H  K y 3 0 B a  ß y A y T  B 0 3 ß y x A a T b -  

c a  b  o c h o b h o m  y A a p H b iM H  H M n y A b c a M H , B 0 3 H H K a iom H M H  npH  

r ip o e 3 A e  H epO B H O C Teft. y n a p i i b i n  H M n y A b c  p a ß e H

r
P  —  J

0

t a g  c n —  xecT K O C T b  n oÄ ß ecK H ;

zn — Ä 6 (})op M aH ,H H  n o Ä ß e c K H  n p n  n p o e 3 A e  H epoB H O C TH ;

T  —  B p e M a  n p o e 3 A a  H ep oB H O cT H ,

' H 3 (})0pM yAU b h ä h o , aTo npn n epexoA e Ha M arnyio  noABecny, 
xecTKOCTb KOTopoft b  4 pa3a MeHbrne x e cT K o ii, h  npn yßeÄHaeHHH 
CKOpOCTH aBTOMOßHAH BÄBOe yAapHUH HMnyAbC, C03Ä3BaeMUH Ae- 
c[)opMan,HeH peccop , yMeHbuiaeTca b  8 pa3. yB eAH aenne cTaTHae- 
c k o t o  npornßa n p n  neH3MeHiH0M ÄOCTaToaHO m h a o m  KoaiJnjiHUHeHTe 
conpOTHBAeHHa 3MopTH3aTopoB cnocoßcTByeT nOBUmeHHK) KOStJ)-
4)HUHe,HTa 33TyxaHHa. nosTO M y M arKyio ÄAHHHOXOÄHyio noÄßecKy 
AerKO H3roTOBHTb anepnoAHaHOH. H cn uTau H e noÄsecKH SKcnepn- 
MeHTaAbHoro aBTOMOßHAH Ha c t o h ä b  cßpacuBaH na noKa3aAO ee 
anepHOÄHaHOCTb. ä a h  TaKoft noÄßecKH pe30HaiHCHaa CKopocTb He 
HBAHeTCH nOMeXOH. ÄHHaMHaeCKHH XOA noÄßecKH ÄO HHXHHX 
orpaHHaHTeAeft AO AxeH  ßuTb He MeHee, aeM rAyßnHa BnaAHH ( b u - 

ßoHH), a AHHaMHaecKHH x o a  cx a T H a  He MeHee b u c o t u  BucTynoB 
ÄOpOXHOrO MHKpOnpO(J)HAH. CAeAOBaTeAbHO, B COOTBeTCTBHH C He- 
POBIHOCTHMH TpyHTOBUX ÄOpOr oßmHH XOA nOABGCKH Ä °A X e H  ßUTb 
35— 40 cm . C  ueAbio coxpaHeHHH AHHaMHaecKofl SHeproeMKOCTH 
y n p y ra a  xapaKTepncTHKa noÄßecKH A O A xn a  ßuTb HeAHHeftHoft. 
FIoAyaeHHe t ä k h x  xapaKrepncTH K noÄsecKH AOCTHraeTca npHMeHe- 
HneM peryA H pyeM u x HHeBMaTHaecKHX h a h  rHAPonHeBMaTHaecKHX 
peccop.

n p n  p a 3 p a ß o T K e  b  H A M H  KOMnoHOBKH ä a h h h o x o ä h o h  n o A s e c -  
KH aBTOMOßHAH C IH epa3pe3HUM  BCAyiÄHM  MOCTOM BUHCHHAOCb, HTO 
H aH ß oA b u ie il TpyAH O CTbio H B A aeTca  co3Ä 3H H e x o p o m e r o  H anp aB - 
A H io m e ro  ycTpoH CTB a noÄBecK H , A o n y c K a ro m e ro  ß oA b u io ft  x o a  k o - 

A e c  (35 — 40 c m ) ,  n e p e n o c  o c e ft  oTHOCHTeAbHo paM bi 15°, h a h  M e x -  
A y  o c h m h  Ä B y x o c H o ro  aBTOMOßHAH 30°, o ß ecn ea eH H e  KH HeM aTHKoii 
ÄOCTaTOaiHOH yCTOHaHBOCTH H ynpaBAHeM OCTH. .KpOM e TOTO, npH 
BunoAHeHHH B cex  n ep ea n cA eH H U X  TpeßoBaH H H  h  ß oA b m oM  c t 3 t h - 

aecKOM  n p o rn ß e  ä o a x h b  ß u T b  A O C TaToaH oö  y rA O B a a  x ecT K O C T b , 
npenHTCTByiOH iaH  noaB A eH H io  on ac iH u x  KpeHOB n pn  n o ß o p o T a x .

y rA O B a H  n o n e p e a H a a  xecT K O C T b  o ß u a H o ft  noÄ B ecK H  Ha n o A y s A -  
A H nrnaecK H X  p e c c o p a x  npon opu H O H aA bH a  BepTH K aAbH oft x e c T K O -  
c t h  n oA aecK H  h  K B a A p a T y  n o n e p e a H o ro  paccTOHHHH M e x A y  p e c 
copaM H . n o c K O A b K y  b  nHeBM aTHaecKOH h  rH AponH eBM aTH aecKO H  
n o Ä ß e c K a x  b o 3 m o x h u  p a 3 A n a H u e  p u a a x H u e  cxeM b i n e p e a a a H  
ycHAHH p e c c o p , b  p a c a e T  ä o a x h o  npH H H M aTbca «npH B eA C H H oe 
paccTO H H ne M e x A y  p e c c o p a M H » (paccTO H H H e M e x A y  p ec cop aM H  
BKBHBaAeHTHOH n oÄ ß ecK H  Ha n oA ysAA H n TH aecK H X  p e c c o p a x ) .  C T a -  
p a a c b  coxp aH H T b  yrA O B y io  xecTK O C Tb , H eoßxoAH M O  c  yßeAH aeH H eM  
C T aT H aecK o ro  n p o rn ß a  yB eAH aH BaTb npHBeACHHoe paccTO H H H e 
M e x A y  p ec cop aM H  h a h  y c t a n a b a h b aTb  cTaß H A H 33Top , o ä h 3 k o  n pn  
ß oA b u in x  n e p e x o c a x  o c h  n o T p e ß y e T c n  oaeH b  ß oA b m aH  S H ep roeM - 
KOCTb CTaßHAH3aTopa<

E u a h  H3yaeHU H3BecTHUe cxeMU nanpaBAHiouiero ycTpoftcTBa 
nHeBMaTHaecKHX noABecox 3aAHero BeAymero iHepa3pe3Horo m o c - 

Ta rpy30Bux aBTOMoßHAen h  aBToßycoB 3apyßexHUX <})HpM Z I x h - 

3 m c h , IIIeBpoAe, ÄeHAon, M A K , MepceAec, BroccHHr, M A N , A E C , 
XeHineAb h  ä P- ÖcHOBHue h s  s t h x  cxeM noKa3aHu Ha pnc. 1.

C x e M U  / h  I I  n peA ycM aT pH B a iO T  ycTaH O B K y H H eB M op eccop  
M e x A y  KOAecaM H. 3 t h  cx eM U  HMeroT M a A oe  paccTOHHHe M e x A y  
p eccop aM H , a r o  npHBOAHT k  HeAOCTaToaHOH yrA O B o ft x e c T K O c ru , 
OCOßeHHO B T H X e A U X  rp y3 0 B U X  aBTOMOßHAHX H aB TO ß ycaX  c  Äßyx- 
CKaTHblMH UIH'HaMH UIHpOKOrO npO()>HAH H  C ßOAbUIHM ÄHaM eTpOM  
H H eB M op eccop . B c x e M a x  I I I  h IV  npH B eaeH H oe paccTO H H H e M e x -

T a ö j i n u a  2

ÄJiHHa

HepO B- 
HOCTH 

B M

CKOpOCTb flBHHCeHHH 
aBTOMOÖHJia v  b  K M jn a c

C JKeCTKOft 
n o A B ecK O ft 

f e r n  =  6 C M < 
n = 1 2 0  KOJI/MHB

C MHrKOft 
n o n B ecK O ft 

f e r n  =  25 C M ’ 
n  = ■  60  koji/m hh

1 7 ,2 3 ,6
2 14 ,4 7 ,2
3 2 1 ,6 10 ,7
4 2 8 ,8 1 4 ,4
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a y  peccopaM H  H e c xo a b x o  yB ean ae H O  3a c a e T  6oaee u in p o x o ft pac- 
CT3H0BKH nHeBMOpeCCOp, HO 3 T 0  T p e Ö y e T  rp O M 0 3 ^K H X  H THJKeAblX 
HenoÄpeccopeHH bix M e Ta a a o x o H C Tp yx iiH ft, C H H ixaK H iiH x n p o x o a n - 
MOCTb aBTOMOÖHJIH H3-3a HH3KOrO paCnOAOJXeHHH ÖaAOX.

B cxeM e I I I  xpyTHiiiHH m om cht x o a ec  BoenpHiHHMaeTCH npo- 
ÄOJibHUMH pbiqaraMH, paÖOTaxHitHMH n a  H3rn6, nepeaHHe hohiim  
KOTopbix mapHHpHO npHKpenaeHbi k  AOHixepoHaM, a 3aaHHe —  ae- 
pe3 pG3HHOBbie noayinxH  k  M ocTy aBTOMoÖHJiH. n on ep eaH a a  y ra o - 
BaH JKeCTKOCTb yBejIHHHBaeTCH 3a CHCT HCeCTKOCTH n .o6pa3HOH

AY T0HX3MH HX nepeCGHeHHH C OCbKD (tOHXH CD) COCTaBJiaeT npn- 
BeaeHHoe paccTOHHHe M ex a y  peccopaMH. H 3 pnc. 2 bhäho, h to  
oßpa3yercH oaeHb 6oabinoe npHBeaeH«oe paccTOHHHe M ejxay pec
copaMH. OßHaKO cxeMa a HMceT cboh  HeaocTaTox: xaaaHHe och, 
»ecTKO  npHKpenjieHHOH k bhaxc, C03AaeT xHHeMaTHaecxHH noBO- 
poT xoaec, h to  npH npoe3Äe rayöoxHX HepoBHOCTeft MOixeT npHBe
CTH k ÄHHaMHnecKHM neperpy3KaM ch aoboü  nepeaaan,

B cxeM e 6 T a x ix e  Hcnoab3yeTcn cxeM a TpeyroabH H xa c pacno- 
jioaceHHeM T oaex  xpenaeHHH peccop  3a npeaeaaM H  TpeyroabH H xa, 
ho J I-o6pa3H an aeT a a b  (B H axa) npnxpenaeH a x  och  mapHHpHO. 
KpyTnm HH MOMeHT Ha x o a e c a x  h nonepenH ue c h a u  BOcnpHHHMa- 
k jtch  xanaiomHMHCH mTanraMH. .UHHaMHaecxne n eperpy3xn  pe3xo 
yMCHbiuaiOTCH 6 a a ro A a p a  noaTH napaaaeabH O M y nepeMemeHHio 
OCH.

IToxaaceM xoaHaecTBeHHyio CBH3b M eixay npHBeaeHHHM paccTosu 
HHeM Meacay peccopaMH h .HaHÖoabiHHM cTaTnaecxHM npornÖOM, 
cooTBeTCTByiomHM iHaHßoabineMy aonycxaeMOMy xpeHy. j a n  npo- 
c t o t h  paccMOTpHM TOAbxo 33Ahx>k) noasecxy aßToöyca 11A3-651 
Ha rnaccH TA3-51.
Harpy3Ka Ha 3aiHK>H> noaBecxy G b k ............................
B u coT a  neHTpa t j o x c c t h  noapeccopeHHoft Macca  h f  b m  .

BbicoTa neHTpa xpeH a h K b m  ...............................
n . i e a o  ae ftcT B H s  n o n ep eH H O ft c h .i m  A - f t j -  —  h K b  m  . .

3108 
1,20 

0,60 
1,20-0,60 =  0,60

CHaaaaa B03bMeM HanpaBAHKimee ycTpoftcTBO n o  cxeMe I I  
(pnc. 1).
T lonepeHHoe p a c c T O H H H e  M esxay p e c c o p a M H  B —0,8 m. 

yroji x p e H a  o n p e a e a a e T C H  n o  (JiopMyae [4]

P

xoHCTpyxiiHH, o6pa3yeM oft npoaoabHbiMH pbiaaraMH h moctom .
B cxeM ax I , I I ,  IV  nonepeaH aa y raoB aa  acecTxocTb on p eae- 

aaeTca  TOAbxo npHBeaeHiHbiM paccToaHHeM M ejxay  peccopaMH h 
CTaTHaecxHM nporHÖoM noAßecxH, nosTOMy b  öoAbiHHHCTBe ca y - 
qaeB A a a  yaeaHaeHHa nonepeaH oft y raoß o ft  acecrxocTH  aonoAHH- 
TeabHO x  nHeBM opeccopaM  ycTaHaBAHBaeTca TopcHOHHHft ct3Öh- 
a H 3a iop . Bo3MoaiHO noBbinieHHe nonepeaHoft y raoß o ft aiecTXocTH 
3a caeT  pe3HHOBUx mapHnpoB «a n p a B a a K in ie ro  ycrpoßcTB a, ho 
3 to  ö y a eT  HenocToaHHaa h H eaocTaToaH aa a iecTxocTb. K p oM e onn- 
caHHHX cxeM , npHMeHHKJTca cxeMbi, r a e  poab  H anpaB aa iom ero 
ycTpoftcTBa BbinoaHaiOT oöu aH bie noaysaaH nTH aecxH e peccop u , a 
nHeBMaTHaecxne peccop u  BocnpHHHMaiOT AonoaHHTeabHyio H3Me- 
HaximyKJca H arp y3xy .

B a a Ö o p a T o p H H  n o A B e c x n  HAMH p a3pa6oiaHbi HOBue x o M n o -  
HOBoaHbie c x e M U  (pnc. 2, a, 6 ) , n o 3 B o a a x > m H e  C 0 3 A a T b  aahhwo- 
xoAHyio n o A B e c x y  c 6 o a b n i H M  n p H B e a e H H U M  p a c c T o a H H e M  Meac a y  
peccopaMH.

B cxeM e a , npHMeHeHHoö Ha HcnuTaHHOM sxcnepHM eHTaaw ioM  
aBTOMoßnae, ocb  (3aAHHfl m oc t) CBH3biBaeTca c  paM ofl JI-o6pa3- 
hoh aeTaabK ) (B H axo ft), n p axp en aeeH ofl acecTxo x  och  h oß p asy io - 
uiefi c Heft b naaH e TpeyroabHHX, ocHOBaHHeM x o T o p o ro  aBaaeTca 
ocb, a BepuiHHa coeAHHeHa mapHHpHO c paMoft aBTOMOÖnaa.

TlHeBMaTHaecxHe p eccop u  pacnoaoaceHbi M eatay ocbio h inapHH- 
poM 3a npeaeaaM H  TpeyroabH H xa Tax, h to  ahhhh, npoBeaeHHue H3 
ueHTpa niapHHpa aepe3 neHTpbi nHeBM opeccop, n epecexax iT ca  c 
ocbK) 3 a npeaeaaM H  ochob3hhh TpeyroabH H xa h paccrouHHe M e * -

CaHTaeTCH, hto npn yaeabHofi öoxoboü cnae (x =  —  = 0 , 4  yroa
G

xpeHa He a oa ix eH  npeBbiuiaTb ß = 7 ° = 0 , 1 2 2  paa . CaeaoBaTeabHO, 
TpeöyeM aa  y raoB a a  mecTKOCTb öya eT

c '  =  g ( p  j -  +  f t ) .

ü o a c T a B a H H  b  y p a B H eH H e  a n c a o B b ie  3 H aaeH H H , n o a y a H M

c ’ =  3 1 0 8  ^0,4 +  0 , 6 ^  =  8000.

3Han nonepeaHoe paccTOHHHe Meacay peccopaMH, «aftaeM  >xecT- 
xocTb noABecxn c n h  aonycxaeMhift no ycaoBHHM xpeHa CTaTH- 
aecxHft npornß  f Cm

cn =  C
4 4

— —  =  8 0 0 0  =  5 0 0 0  k z /m  - 5 0 0  k z /c m  .
B 2 0 ,8 2

I  cm  —
3108

5 0 0
- 6 ,2  c m .

OTCKiaa bhaho, h to  no ycao BHHM 6 o x o b o to  xpeHa npn cxeMe I I  
(pnc. 1) h npn OTcyTCTBHH CTa6naH3aT0pa HeB03MOH<HO aonyc- 
x a T b  C T aT H aecxn ft npornÖ 6oabuie 6,2 cm . Flpn » :e a a H H H  h 3 to to -  
BHTb noaBecxy no s to ü  cxeMe 6oaee m htxoh Heoß xo aH M O npHMe- 
HHTb CTa6HAH3aTop. O n p e a e a H M  ocHOBHbie n a p a M e T p u  CTaßnaH- 
3aTopa.

3 a a a e M C »  fc m  =  30,5 cm  ( c „  =  102 k z / c m ) . y r a o B a a  » e c T x o c T b  
6yaeT

0,82
10 200 =  1 6 3 0  K ZM /pad.

H eaocTaioniyio yraoßyio xecTXOCTb H eoÖ xoaH M o C03aaTb Top-
CHOHHUM CTaÖ H aH 3aT0p0M  C JKeCTXOCTbK)

c c m a S  = 8 0 0 0  — 1630 = 6 3 7 0  KZM /pad.

E cah  MaxcHMaabHbift y r o a  nep e x o c a  och  o T H O C H T e a b H o  paMbi 
15°=0,262 paa, t o  T p e öyeTCH s m e p r o e M x o c T b  TOp c H O H a

Z. =
6 370 - 0 , 2 6 2  

2
=  833 kzm  .
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npn yaeJibHoft SHeproeMKOCTH CTaAH 19,5 kzm/kz (h t o  cooTBeT- 
cTByeT t = 7 0 0 0  kz/cm2) Bec aKTHBHoro M a ie p a a jia  TopcnoH a öyAeT

G r  — -
833 

19,5 ,
=  43 k z .

K p oM e T oro, npn M 3aom  paccr'oHHHH MeacAy aMopTH33TopaMH 
ÖyAeT HeÄOCTaToqHoe ra in e im e  nonepeHHbix KOAeöaHHft, nosTOMy b 
CJi y i a e  ABMKeHHH no rpyHTOBUM A oporaM  bo3M05khh oneHb cHAb- 
Hbie ßoKOBbie pacKanHBaHHH Ky30Ba, a npn M a jia x  H arpy3Kax aB
TOMOÖHAH yraoB an  »ecTK O C Tb 6y.neT cahu ikom  BeAHKa h npHBe- 
AeT k cHJibHbiM to ah k h m  bo  BpeMH nepee3Aa o a h o c to p o h h h x  He- 
pOBHOCTefi.

XUih cpaBneHHH onpeAeJiHM AonycKaeM bifi CTaTHHecKHfi nporn6  
npn KOMnoHOBKe no cxeM e 6  (pn c . 2) ä jih  s t o t o  ace aBTOMOÖHAH. 
Bo BpeMH KO,HCTpynpoBaHHH rHÄPonHeBMaTHHecKOÖ noÄBecKH no- 
jiyneH o paccTOHHne M eiKAy peccopaM n «4 =  108 cm, m = 72 cm, n =  
=44  cm, £ = 1 77  cm. FEepeAaTOHHoe h h cao

£ 

, A

72

44
1,64.

M eiK A y IKeCTKOCTbK) HOÄBeCKH H JKeCTKOCTblO THÄpOnHeBMaTHHe- 
ckh x  peccop cymecTByeT CBH3b

cp =  P c n .

CAeAOBaTeAbHo, yrAOBaa nonepeHHan acecTKocTb noABecKH 

A 2
C  =

A  2 B  2
f t c n — cn 

4 4

4 4
cn =  c ----- =  8000 --------

£2 1,772
=  10 200 k z /m  - 102 k z /c m .

3 i a  »cecTKOCTb cooxBeTCTByeT CTaTHHecKOMy n p o rn ö y  

G  3108 

4 m -  c „  * -  1 0 2 -
=  30,5 c m .

OTcioAa bh ah o , h to  BeAHHHHa B  HBAHeTcH npHBeAeHHbiM pac- 
CTOHiHHeM M e * A y  peccopaM n, onpeAeAHiom HM  yrAOByio »cecTKOCTb, 
cooTBeTCTByiom yio acecTKOCTH noABecKn cn.

Bbiine onpeAeJieHa TpeÖyeMan yrjiOBan »ecTKOCTb rpyuceHoro 
aBTOMoÖnjiH H3 ycAOBHH KpeHa C=8000 KZM/pad.

rioACTaBAHH b  pacneT  npHBeACHHoe paecTOHHHe MeiKAy pecco- 
paMH, noJiynHM x ecT K o cT b  noABecKn rpyuceH oro  aBTOMOÖHAH

CjieAOBaTeJibHO, cxeM a 6 (pnc . 2) no3BOAneT co3A aT b oneHb 
MHrKyio noABecny c  AOCTaTOHHbiM conpoTHBJieHneM KpeHy 6e3 npa- 
MeHeHHH cTaÖHAH3aTopa. B cJiyqae npnMeHeHHH nHeBMaTHHecKoii 
hjih  THAponHeBMaTHnecKOH pery jiH - 
pyeM oft noAßecKH c H3MeHeHHeM Ha- 
rpy3KH aBTOMOÖHAH CTaTHHeCKHH
n p orn ö  lOCTaeTCH HeH3MeHHbiM, a no- 
nepenHan HcecTKocrb aBTOMaTHHecKii 
H3M6HHeTCH npOnOpUHOHaAbHO H3- 
MeHeHHio «arpy3KH.

EcAH 3 M 0 p T H 3 a T 0 p b I B b ln O A H eH b l B 

oahom  a r p e r a T e  c  p e c c o p a M .H , i t a -  

n p H M e p  B TH Ä pO nH eB M aTH H eC K O H  

n o A B e c K e ,  t o  o m o c H T e A b H o  ö o A b -  

in o e  n p H B e p e H H o e  p a c c T O H H H e  m ok- 
A y  peccopaMH OAHOBpeMeHHo hb-
AHeTCH H ÖOAbUIHM npHBCÄOHHblM 
p accT O H H H eM  M e iK A y  a M o p T H 3 a T o -  

paMH. n o  3T0H npHHHHe AHAHHApbl 
rHAponneBMaTHHecKOH noABecKH, Ha- 
CTpoeHHbie Ha onTHM aAbHoe rameHHe 
BepTHKaAbHbix KOAeßaHHH noApec- 
copH bix Macc, ocoöeHHO CHAbHo ra - 
ch t  nonepeHHbie yrAOBbie KOAeÖa- 
HHH.

Ha phc. 3 noKa3aHa paccHH- 
T a H H a n  3 aB H C H M ocT b  AonycKaeMoro 
CTaTHnecKoro n p orn öa  o t  npHBeaeH- 
H oro paccTOAHHH M eacay peccopaM n.

Pa3pa6oTaHHbie b H AM H  cxeMbi HanpaBAHwm ero ycTpoficTBa 
MOJKHO HCnOAb30BaTb npH K0HCTpyHp0B3HHH AAHHHOXOAHUX HHeB- 
M3THHeCKHX HAH THAPOnHeBMaTHHeCKHX nOÄBeCOK aBTOMOÖHAefi c 
Hepa3pe3HHMH BeAymHMH MocTaMH. C x eM y  a  (pn c. 2), k z k  Öoaee 
npocTyro, m o ä h o  npHMeHHTb b noAßecKax npHpenoB.
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P hc. 3.

B o 3 m o j k h o c t h  n p H M e H e H H H  a p o M H b i x  u i h h  H a  ä B T O M O Ö H J i b H b i x  m r a H a x

THna 4 x 4

P. r. APM AflEPOB, K3HA. TexH. HayK B. M. CEMEHOB 
H AM H

J l JIH 01I.EHKH actMfieKTHBbocTH npHMeHeHHH aponH ux uihh  
Ha KonecHOM THrane -b H AM H  « a  Öa3e arperaTOB aBTOMo- 

ö h a h  3HJI-151 6 u a  co3AaH M aner Tnrana c ABHraTeAeM moiu- 
«o c T b io  90 a. c. K o A eca  THrana oöopyAO'BaAHCb aponiibiMH uinHa- 
mh pa3M epoM  1000X650 m oäcah  H-182 (ÖecKaMepHbie, rnecTH- 
CAOfiiHbie, pacneTHan rpy3onoAA6MHOCTb o a h o S  ih h h h  2000 kz  npn 
BHyTpeHHeM AaBAeHHH 1,4 kz/cm2) ,  H3rOTOBAeHHbIMH H HH HIHH- 
h o ö  npoMbiniAeHHocTH. Ba3a THraqa cocTaBAHAa 2350 mm, KOAen 
1800 MM.

Bec THrana b 33bhchm octh  o t  KOAHnecTBa öaAAacTa h3M 6hha- 
ch o t  3200 a o  8000 kz. H arpy3KH  no KOAecaM pacnpeAeAHAHcb 
paBHOMepHo. BbicoKan SAacTHiHOCTb apoHHMx uihh  no3BOAHAa 
oÖofiTHCb öe3 noABecKH 3aAHefi och. IloA B ecK a  nepeAHefi och  —  
3aBHCHM3H Ha ÄByx npOAOAbHHX 14-AHCTOBbIX nOAySAAHnTHUeCKHX 
peccopax . npHM eHeHiie nepeAHefi noABecKH b ä3Hhom  CAynae oöy -

CAOBA6HO H e o ö x o A H M O C T b io  k o r  n e iH C H p oB aT b  ö o A b iH H e  n ep eK O C H  

n p n  A B H jK eH H H  T H r a n a  n o  C H A b H o  n e p e c e n e H H o f t  M ecTiHOCTH. K h - 

H e M a T H u e c K a n  c x e M a  T H r a n a  n o K a 3 a e a  ,Ha p n c .  1.

B 1958 r. Ha noAHroHe iFIoäm ockobhoh HcnHTaTeAbHofi CTaniiHH 
H ATH  npoBOAHAHCb OAHOBpeMeHHo THroBue HcnuTaHHH1 MaxeT- 
H oro THrana h ryceHHHBoro TpaKTopa JIT-54.

HcnbiTaHHH npoBOAHAHCb c ueAbio onpeAeAeHHH TH roso-cuen- 
Hbix KanecTB THraua, oöopyAO'BaHHoro apoqHHMH uiHHaMH, Ha 
rpyHTOBofi A op o re  h pa3AHHHbix (J)OHax nonB, b 33Bhchm octh o t  
cn en n oro  aeca  h Aa®AeHHH a o3A yxa  b uiHHax, a TaKm e iBHHCHeHHH 
B03M05KHOCTH HCn0Ab30B3HHH THT3H3 Ha CeAbCK0X03HfiCTBeHHbIX 
paÖOTax.

1 HcnbiTaHHH npoBOAHAHCb no MeTOAHKe HATH h  noA p t k o b o a c t b o m  
IipCACTaHHTC.’IH BTOrO HHCTHTyTH.
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XapaKTepncTHKH ÖyKCOBaHHH Tarawa Ha nepBoft noHHHceHHOH 
nepeÄane onpeaenanHCb c k o p o c t h h m  m c t o ä o m , npHMeHaeMHM Ha 
HcnuTareJibHoft c t 3 h u h h . Cym H ocTb SToro MeTOpa 3aKm onaeTca 
B CHHTHH THTOBOH xapaicrepHCTHKH HcnbiTUBaeMoro oßbeK Ta 3a 
o ä h h  6e30CTaHOBOHHbift n p oxop  .e ro  no ynacTK y riojinroHa nyTeM 
aBTOMaTHHecKOH 3anHCH Ha neH,fe HeoßxoÄHM bix napaM eTpoB. FIpH 
HcnHTaHHH Taran a  OÄHOBpeMeHHo 3anHCbiBanHCb Ta roB u e  ycnnna, 
oßopoTbi KOJieHnaToro Bana ÄBnraTena h npoHÄeHHbift nyTb.

P h c . 1. CxeMa Tarana.

H3MepeHHe h 3 a n n c b  Taro® oro  ycHJiHH (b  B H fle  H e n p e p b iB H o fl  

K pH B O Ü ) O Cym eCTBJIH JtH Cb rH ÄpaB JIH H B C K H M  Ä H H a M O rp a ijlO M  H A T H . 
O ö o p o T b i  K O J ie H n a T o ro  B a j ia  Ä B H r a T e n a  3 a n »c b iB a n H C b  c  n o -  

M o m b K ) n p e p b io a T e J ia ,  B a n  K O T o p o r o  a cecT K O  c o e p H H e H  c  K o n e H n a -  

TbiM  B a jiO M . n p o H Ä C H H u ft  n y T b  T a r a n a  (J iH K C H p oB an ca  b B H p e  o t -  
M eTO K  n n c n a  o ß o p o T O B  n a T o r o  K o n e c a  T a K a c e  c  n o M o m b io  n p e p u -  

B a T e n a .

T a ra n  3 a r p y jK a n c a  T o p M o a H O H  TeneacKOH, o ß o p y p o ß a H H o f i  thä- 
paBJIHneCKHM T 0 p M O 3 O M .

MaKCHManbHbie ycn jin a  npn noJiHOM ßyKCOBaHHH Taran a  H3Me- 
panncb npyacHHHbiM ÄHnaMOMeTpoM .QT-8. 3a rpy3K a  npn stom  
npoHOTOÄHJiacb TpaKTopoM  jJT -5 4 , nocnepoBaTenbuo cnenneHHUM 
c 3arpy30HH0ft TenencKofi.

ByKcoßaHHe Konec ( b % )  onpep en an ocb  no <}>opMyne

r p e  n x , n  —  K o n n n e c T B O  o t m c t o k  o ß o p o T O B  K o n e H n a T o r o  B a n a  

Ä B H r a T e n a  n p H  x o j i o c t o m  h  p a ß o n e M  x o p a x  T a r a n a ;

S x, S  —  KonnnecTBO o t m c t o k  nyTH npn xojioctom  h paßo- 
neM x o p a x  T a r a n a .

T a ra n  ncnHTbiBanca npn Tpex  3'HaneHHHX Beca: 3200 /ca (ßea 
ß a ju ia cT a ), 5400 /ca (cooTBeTCTByiomHH Becy TpaKTopa J3.T-54) h 
7800 /ca (cooTBeTCTByiomHH pacneTHoft rpysonoateMiHOCTH u ih h )  
Ha 3aJieacH h Ha nonoe, noproTOBneHHoft noÄ  noceB. ü p n  Bece 
3200 /ca HcnbiTaHHa npoxoÄHÄH ne Ha 3aneK H , a Ha rpy.HTOBOfi 
yKaTaHHofl p o p o re .

O o h  nonBbi —  3a;ie5Kb —  npeÄCTafljiaji coß o ii CKomeHHyio 3a ÄBe 
H e p e n n  ä o  H cn H T a H H H  n y r o B H H y  co  cnaßoft Ä ep H H C T O C T b io . IX / io t -  

HocTb 3ane5KH h rpyHTOBoft ÄoporH  npeBbim ana 20 k z /c m 2.
O oh noHBbi —  none, noproTOBneHHoe noÄ noceB, npepcTaBnan 

coßoft BcnaxaHHUö Ha rnyßnHy 20 cjh h ßopoHenHbiH ynacTOK, aß- 
coniOTHaa BnaacHOCTb Mancoft h o h b u  Ha rnyßHHe o t  5 ä o  15 c m  

cocTaBjiajia 13— 21 % ■ Pe3yjibTaTbi onpeÄeneHHH nnoTHOCTH non- 
b u , noÄroTOBÄeHHOH noÄ noceB, npHBeÄeHH aa  pnc. 2. IlnoTHoeTb 
nonsbi onpepenanacb c noMombio nnoraoMepa PeBHKHHa.

P e 3 y n b T a T b i  H cn H T a H H H  H 3 o ß p a > K eH b i rpatJ/H H ecKH  H a p n c .  3 — 5 , 

a TaKHce b Taßn. 1.
H 3  npH B eÄC H H b/X  Ä a H H b lX  iBHÄHO, HTO y M e H b U ie H H e  ÄaB Ä 6H H H  

B 0 3 Ä y x a  b lHEHax b H 3 B e c T H U x  npeÄ en ax  npn onpeÄeneHHOM Be
c e  T a r a n a  3 H a n H T eÄ b H O  y H y n m a e T  e r o  c u e n H w e  h  T a r o a b i e  K a n e -  

CTBa. H a  n o n e ,  noÄroTOBneHHOM n oÄ  n o c e B , n p n  B e c e  T a r a n a  

3 2 0 0  k z  cHHHceriHe paBneHHa B 0 3 Ä y x a  b u iH H a x  c  0 ,8  ä o  0 ,3  kz/cm2 
VMeHbuiHÄo ß y K c o B a H H e  K o n e c  c 2 0  ä o  1 0 %  h Ä a n o  B 0 3 M 0 * H 0 c r b  

yB eÄ H H H T b  C H .iy  THTH H a  K p IO K e  n p H  2 0 % -H O M  ßyKCO Ba'H H H  c 1220  

ä o  1 4 6 0  kz.  H a  tom  * e  r p y H T e ,  ho npn B e c e  T a r a n a  5 4 0 0  /ca, chh- 
HceHne Ä a B n e H H a  B 0 3 Ä y x a  b m H H a x  c 1 ,2  ä o  0 ,5  kz/cm 2 y M e H b u ia n o  

ß y K c o B a H H e  c  20 ä o  6%.
YMeHbUieHHe ÄaBneHHa B03Äyxa b uiHHax c  1,2 ä o  0,5 k z /c m 2 

npn B e c e  T a r a n a  5400 k z  h 20% -hom  ßyK C O B aH H H  Ä a e T  bo3Mojk-

HOCTb yBennuHTb cH Jiy  Tarn P Kp Ha Kp ioxe c 2000 ä o  2600 k z  bo 

BpeMa paßoTbi na no.ie, noÄroTOBÄeHHOM h oä  noceB, h c  3100 äo  
3900 kz —  Ha saneHCH.

P e3 yn b T a T b i n cn b iraH H a  CBHÄeTeÄbCTByioT o to m , h to  onTH M anb- 
Hbie ÄaBneH H a B 0 3 Ä yx a  b u iH H ax c o c T a ß n a io T  0,3; 0,5 h 0,8 kz/cm 2' 
n pn  cooT B eTC TB y iom H X  B e c a x  T a ra n a  3200; 5400 h 7800 k z . J la n b -  
H en m ee yM eH bineH H e s t h x  ÄaBneHHÖ ,He CH nacano n p o p e H T a  ß yK co - 
BaHHa.

M aK C H M anbH oe T a ro B o e  y c n n n e  n pn  B e ce  T a ra n a  5400 k z  (ß y K 
coBaH H e 1 0 0 % ) ÄO CTH rano 5500 /ca Ha aanencH  h 3500 k z  « a  M ar- 
kom  rp yH T e . H o c n e  T o ro  K aK  K o n e c a  B u ß p a cb iB an n  M a rK y io  non - 
B y  h c o n p H K a c a n n c b  c  H eoßp aß oTaH H b iM  rpyH TO M , T a ro B o e  y c n n n e  
pe3 K o  B o a p a c T a n o  ä o  T e x  nee 3HaHeHHH, h t o  h n a  3 an e )K H . O p n  
100% -ihom  ßyKCOBaHHH K03(})4)HUHeHT H cnonb30BaH H a Beca Tarana 
(oTHOUieHHe c h ä h  t h t h  k  B e c y ) n p e s b im a n  eÄH H uny,

Ph c. 2. FlnoTHOCTb nonabi, noÄroTOBneHHOH noÄ  noceB: 

;  —  no cn eÄ Y  K on eca ; 2 —  n o  n e jiH H e.

Cu/ia mstzu na Kpwxe 

6)
Ph c. 3. XapaKTepncTHKa ßyKCOBaHHH Taran a  npn B ece 3200 /ca.

a  — Ha noHBe, noaroTOBJieHHOfl non noceB ; 6  —  Ha rpyHTOBoft Ä o p o re .

n p H  Bece T a ra n a  7800 kz He y Ä a n o c b  ÄOCTHrayTb MaKCHManb- 
H oro T a ro B o ro  y cn n n a  no cuenneHHio H3-3a neÄOCTaTOHHOH m oiä- 
h o c th  ÄßH raTena. Bo BpeMH HcnuTaHHH H a 3aneacH ÄBH raTenb ne- 
pecT aaan  paß oT aT b  n pn  cn n e  T a rn  Ha KpiOKe 6000 /ca, a Ha none, 
noÄroTOBneH-HOM h o ä  noceB, —  npn  5000 /ca.

H 3 Taßn. 1 b h ä h o , h to  yBennneHHe Beca T a ra n a  c 3200 ä o  
5400 k z  bo  Bcex c n y n a a x  3HanHTenbHO n o B u m aeT  KOSijxJiHÄHeHT 
Hcnonb30BaHHa a e ca  ris . B o  BpeM a paß o T U  T a ra n a  H a rpyHTe  
nnoTHOCTbio B u m e  20  kz/cm 2 c  ÄaBneHneM  B 03Ä yxa  b  uiHHax 
0,5 kz/cm 2 npn  2 0 % -h o m  ßyKCOBaHHH s t o t  K 03$^H uneH T  cocTaB- 
n a n  0,563 (Bec  3200 /ca) h 0,175 (a e c  5400 /ca). /tanbH eflm ee yße- 
ÄHneHHe Beca T a ra n a  ä o  7800 /ca He npHBeno k  H3M6HeHHio 3Toro  
K03(jnJ)HHHeHTa. O ä h 3 k o  xapaK TepncTH K a ßyKCOBaHHH yn yn m an acb  
npn onTHManbHOM ÄaaneHHH B03Äyxa b  u iH H ax 0,8 kz/cm 2, T a ra n  
pa3BHBan cn ny  T a rn  b  n p e a e n a x  ÄonycTHM Oro (2 0 % -H o ro ) ßyK - 
coBaHHH 3600 k z  Ha nonBe, noÄroTOBneHHOH n o a  noceB, h o k o ä o  

4500 k z  Ha 3ane>KH.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



24 AßTOMOÖHJIbHafl npOMblUIJieHHOCTb JV® 4, 1961 r.

T a 6 a n n a 1
I1oKa3aTejiH Taraw a npn 20% -hom  6yKcoBaHnn

cSVco
$OH nOMBbl

= 1 ,5  k z ’c m 2 = 1 ,2  KZjcM2
P w

=1 ,0  KZlcM2
P  w 

= 0 ,8  k z JcM2
p  w 

=0 ,5  KZjcM2
p 1t)

= 0 ,3  Kl/CM1

csH
o
O)
03 ca

^KP  
B K2 > B KZ \ P Kp 

B KZ % P KP
B K2 % P  KP 

B Kl \ P KP 
B Kl

3200 rpyHTOBaa io p o r a  . . 
now B a, noflroTOBJieH-

1550 0,485 1550 0,485 - - 1800 0,563 1800 0,563 - -

Hafl noA  noceB  . . . __ __ — -- — __ 1260 0,390 1400 0,438 1450 0,450

5400
3a.ne>Kb..............................
rioM Ba, noAroTOBJieH-

— 3100 0,575 3300 0,610 3500 0,650 3800 0,175 — —

Haa n oA  noceB  . . . __ — 2200 0,410 2300 0,425 2000 0,480 2600 ---

7800
3 a ^ e > K b .....................................
IlOMBa, noAroTOBJieH-

4200 0,537 4400 0,564 — — 4700 0,600 — — — “

Hafl noA  noceB  . . .
~ “ “

3600 0,460 3600 0,460
“

T  a 6  ji H u  a 2

CpeflH ne AaHHbie n o  m roB b iM  ycn .™ «M  TpaK Topa ÄT-54 npn paöO Te e r o  c pa3.iH'iHbiMH 
CejlbCK0X03»ÜCTBeHHblMH OpyAHSIMH

B h a

paÖ O Tbi
O p y a n e

i  s-
a  & §

c- 4> 
es Cu 
7  4) «  
es *  C

« o  3Q. B*
«; o «  

C « :

CKOpOCTb 
A B H »e H H »  
B K M \ 'ia c

<t>on n o q B u
T a y O n H a  

OßpaßO TKH  
B CM

IP lOTHOCTb
n ow B H  (n o  

ra y ß H H e  
OÖpaÖ O TKH ) 

B K l j c M 1

BjiaiKHOCTb 
now Bhi (n o  

ra yÖ H H e  
O fipaÖ O TK H ) 

B %

C p e a H e e  
T flrO B o e  

y cH A H e  Ha 
K p io K e  

T p a K T o p a  
B KZ

3 fl6 a e B a a
Bcn au iK a I l a y r  11-5-35

I
I I

3,66
4,38

C x e p H «
(w e p H 0 3 e M ) 20-22 8 20,5-23,5

1931
2041

T o  x e n a y r  I1-5-35C
II

III
IV

5,4
5,94
6,71

T o  JKe 20-22 14 20,5-23,5
2006
2089
2076

m
I lJ iy r

nnn-5-35c
II

III
IV

5.01
6.01 
6,52 - • 21,5-22,5 11,5 20,5-23,5

2075
2058
2030

r i o Ä t e M
san e iK H

t l a y r  T1-5-35C 
( o ä h h  K o p n y c  

c h s t )
IV 6,6

26-JieTHHfl 3a- 
aeaib, n epH H c- 

TOCTb 10—12 C M  
(w e p n o 3 e M )

20-22 - -

2670
(3100-
M aK C .)

KyJ ibTH B a-
UH3

Ä ß a  K ya b T H B a - 
T o p a  Kn-4 
c  B oceM b to  
O opoH aM H

I
II

III

4,02
4,79
5,07

n a x o T a
(w e p H 0 3 e M ) 9 - -

2340
2444
2375

C e B
T p n  cea a K H  

c y -24
II

U I
IV
V

5,165
6,1
7,08
7,73

To ine 9 - -

1318
1417
1361
1417

C eH O K O c
K o c n jiK a

K H - 6 V 7,1 - - - - 1056

H a  pHC. 4 npH BeaeH b i xap aK T ep n cT H K H  6 yKC0 B a«H H  T a ra w a  npH 
B e c e  5400 k z  h T p a x T o p a  ÄT-54. O nxH M aAbH biM  AaßAeH H eM  s  ihh- 
Hax y  T a ra w a  n p a  b to m  B e ce  a B ^ a e T c a  A aßA eH H e 0,5 kz/cm 2. C p a a -  
HHBaa x a p a K T e p a c T H K y  6 yKCOBa.HHa TH raw a c  xap aK T ep n cT H K o fl 
Ö yK coß aH H a Tpa-K Topa, b h a h m , w to  öyKCO BaH ne T a ra w a  n p n  onTH - 
M ajibHOM  AaBAeH H H  B 0 3 A yx a  b u iH H ax Bbirne, weM ß yK coB aH H e r y -  
ceHHWHoro. rp a K T o p a  :Ha B ceM  A H an a3 0 H e t h t o b h x  ycHAHH. O A H a - 
k o  b n p e a e J ia x  p a ß o w n x  T a r o B u x  y c M H ft  (H a n ow ae, n oA roT O ß n en - 
h o h  n o A  n oceB , ä o  1500 k z  h Ha 3ajie5KH ä o  3000 k z )  
pa3HOCTb b Ö yK coB a  hhh  n e  n p eB b im a jia  2,5%  w a MarKOM rp y H T e  h 
7 %  Ha 3ane>KH (T a ß n . 2 ).

M a K C H M a Ä b H a a  c n n a ,  p a 3 B H B a e M a a  T w ra w o M  n p a  20% -hom  
ÖyKCOBaiHHH, c o c T a B Ä a e T  2600 k z  H a M arK O M  r p y H T e  h  3900 k z  
Ha 3ajiejKH (®ec Tarawa 5400 k z ) .

B  T a ß A .  2 n p H B e Ä e n H  A a H H b ie  BceoowaHoro H a yw n o -H c c J ie Ä O -  

B a T e J ib C K o ro  H H C T H T yT a  c e j ib C K O X o 3 a ß c T B e H H o r o  M a u iH H O C T p oeH H a  

n o  c p e Ä H H M  3 H aw eH H aM  TaroBux  y c H A H ft  T p a K T o p a  ÄT-54 n p H  p a -  

Ö O Te C  pa3JIHW HbIM H C e jIbC K O X 03H H C TB eH H U M H  O p yÄ H H M H  B H aH - 

Öojiee x a p a K T e p H b ix  ycA O B H H X .

Ä a h  noÄTBepjKÄCHHa nojiyweHHbix pe3yjibTaTOB oceHbio Toro 
3Ke roAa Taraw noÄßepraÄca AonojiHHTeAbHbiM HcnuTa,HHHM Ha

C T e p H e  c o  C H H TH eM  x a p a K T e p a -  

CTHKH Ö yKCO BaH H H  HO TOH » e  M e- 

T O Ä H K e . B e c  T a r a w a  c o c T a ß A H A  

5400 k z , Ä a B J ieH H e  b u iH H a x  

0,5 KZ/cm2 (pHC. 6 ) .  yCÄOBHH HC- 
n b iTaH H H  6m ah o c o ß e H H O  H e ß n a -  

rO n p H H T H H M H  C TOWKH 3peH H H  

Ö yKCO BaH H H .

H cnbiTaH H H  npoBOÄHAHCb noc- 
A e  ÄByX H eÄ eA bH blX  3aM 0p03K0B 
c KOAeöaHHeM  T e M n e p a T y p a  bo3- 
Ä y x a  o t  0  ä o  — 40°  n a  T p e ra ft  
ÄeH b H acTynH B U ieö  o r r e n e A H  ä o  
3— 6°.

4>oh nowBbi CTepHH npeÄCTaB - 
a h a  coßoft y ö p a H H o e  3 a Ä ß a  Me- 
c a p a  ä o  HcnbiTaHHÄ p a caH oe  no- 
A e. n o w B a  cyrA H H H C Taa, o r r a a B -  
ihhh caoh  e e  2 — 3 cm , n o Ä  hhm 
3aM ep3u iH ft rp y H T  ä o  10— 12 cm. 
B A a *H O C T b  o T T a a B u ie ro  caoh 
25% . 3 t o t  ca o h  nowBbi cny>KHA 
K an  6bi CM a3Kofl M e * Ä y  uihhoh h 
3aM ep3iiiH M  rpyHTOM .

H 3  TaßA. 2  bh äho , w to cpeÄHee 
3HaweH,He T a ro ß o ro  ycHAHH npn 
BcnauiKe 3h6h no crepH e y  
TpaKTopa Ä T -54 c  naTHKopnyc- 
hhm nAyroM  He npeBbnnaeT 
2100 k z . H a  xapaKTepHCTHKe 
ßyKCOBaHHa (pn c. 6 ) BTOMy 3Ha- 
WeHHIO THTOBOro yCHAHH COOTBeT- 
CTByeT 17%  ßyKCOBaHHa, t .  e . 
Äaace b HeßAaronpnaTHbix y ca o - 
bhhx b  ÄHana30He paßownx T a ro 
Bbix ycHAHfi ßyKcoBaHne Tarawa 
He npeB u inaeT  20% .

E c a h  B3HTb ceAbCKoxo3aficr- 
BeHHbie paßoTbi, BbinoAHaeMbie 
TpaKTOpOM Ä T -54 B HOpMaAbHhIX 
nowBeHHbix ycAOBHax, nanpHMep 
noÄ'beM 3aAejKH h ceB, t o  h3 
TaßA. 2 BHÄHO, w to  b nepBOM 
CAywae npn HaAHWHH w eru p ex- 
KopnycH oro n A yra  « a  26-AeTHeft 
33Ae>KH MaKCHMaÄbHaa CHAa T a 
rn ßAH3Ka 3000 k z , a  npu naAH- 
whh Tpex ceaAOK Ha nowBe, noA- 
roroBAeHHOH noÄ  noceB, —  
1500 KZ. 3 tH M  3HaWeHHHM CHAbl 
Tarn  cooTBeTCTByiOT 8- h  3 % -n o e  
ßyKcoBaHHe y Taraw a (cm. 
pnc. 4 ) .

n p H M e H e H H e  a p o w H H X  hihh n o -  

3 B 0 A H e T  p e a A H 3 0 B a r b  ß O A bU IH e  

T a r o B b ie  y cH A H H  3a c w e T  A y w rn e -  

r o ,  n o  c p a B H e H H io  c o  C T a H Ä a p T -  

HblM H  aB TO M O ßH A bH bIM H  U IH H aM H  

t o h  * e  r p y a o n o Ä te M H O C T H ,  c u e n -  

achhh  c  rp y H T O M  ß A a r O Ä a p a  ß o A b m o f l  o n o p H o f l  n o B ep x H O C T H  h
p a 3 B H T b ix  p e Ä K O  p a c c T a B A e H H b ix  r p y H T 0 3 a u e n o B .  r p y H T O B b ie  uih-
Hfei a p o w H o r o  r a n a  3 H a w n T e A b H o  n o B b im a io T  n p o x o Ä H M o c T b  a B T o -  

mo6hah Ha m htkhx h B A a * H b ix  r p y H T a x .

B n pou ecce norpyaceHHH KOAec b MarKHH rpyH T nAom aAb koh- 
TaKTa apowHbix uihh ßb icxpo yBeAHWHBaeTca h npHBOAHT k yMCHb- 
UieHHK) H ße3 T o ro  MaAblX (n o  cpaBHeHHio CO CTaHAapTHUMH uih- 
HaMH to h  * e  rpyaonoAteM HOCTH) yueAb iib ix  AaBAeHHH Ha rpyHT. 
3 t o  yMeHbiuaeT rAyßuH y koach  h oßneM  AeiJiopMHpyeMoro rpyH 
Ta. TAyßHHa KO Ae« y  Tarawa bo BpeMa HcnHTaHHH Ha MarKOM 
rpyH Te npn Bece 3200 kz h AaBAeHHH B03Ayxa b uiHHax 0,3 kz/cm2 
b 2— 3 pa3a MeHbiue rAyßHHbi KOAen KOAecHoro TpaKTopa M T 3-5  
aecoM  3380 kz. F lpn hh3kom AaBAeHHH B03Ayxa apowHaa uiHHa 
ynAOTHaeT rpyiHT o t  nepHijiepHH k ueHTpy KOHTaKTa, on n paacb  Ha 
rpyHT Kau ßbi onpoKHHyTOH warneft. ynAOTHeHHe rpyH Ta yAywuiaeT 
e ro  paß oT y  Ha cpe3 h noBbiuiaeT npoxoÄH M ocTb aBTOMoßHAa.

0 6  ynAOTHeHHH rp y H T a  apowHbiM H iuhh3mh T a r a w a  m ojkho c y -  
AHTb n o  rp a ijjH K y , npH BeueH H O M y « a  p n c . 2 . IlA O TH O cTb r p y H T a , 
B3a T a a  n o  c A e A y  ( K p u B a a  1) n a  rA yß H H e 6  cm , b 11,5 p a 3a  n p e - 
B b im a e T  nAOTHOCTb C B e a c e ro  r p y r n a  n a  t o h  » e  rA yß H H e. 

H c n b iT b iB a e M u ft T a ra w  o ß A a A a e T  b u co k oA  C K o p o cT b io  ÄBHHceHHa
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no ÄOporaM c  TBepÄUM noKpuTHeM. H a  ac^ajibTnpoBaHHOM uioc- 
ce MaKCHMajibHan CKopocTb e ro  ÄOCTnrana 70 k m / h ü c .

BcJieÄCTBne Toro , h to  M axeT TH rana ö u ä  co3ÄaH ma 6a3e  a rp e 
raTOB cepHHHoro rpy3D B oro  aBTOMoÖHÄH, e ro  rexoöcÄyMHBaiHHe  
He BbI3bIBajIO IHHK3KHX 3aTpyÄHeHHH,
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6)
Phc. 4. XapaKTepncTHKa ÖyKCOBaHHH T H r a n a  h T p a K T o p a  Z1T-54 

(c n j io m iH a n  jihhh h ) npn hx Bece 5400 k z :

a  —  H a  n o 'ia e , n o a ro T O B jie H H o ii n o ;i  n o c e B ; 6 —  Ha 3a a e * H .

K  KOHuy HcnuTaHHH npoöer THrana cocTaBHJi 6000 k m .  Hbhoc 
apoHHbix uihh (rpyHT03auenoB) He npHBum an 10% - Cjiynaeß no- 
jiom ok ÄeTajiefl TpaHCMHCCHH ne Haöjuoflajiocb.

E cjih  npHHHTb bo BiHHMaHHe, iT o  KOJieca THrana secoM  äo 
8000 k z  nacTO ÄOBOÄHÄiicb ä o  n ojiH oro  öyKcoaaH iin , h ynecTb, h to  
Tnran ö u ji co3ÄaH n a  öa3e arperaTOB 3b tom oöhäh  3 H J I-1 2 1 , 
cpeÄHHH n p o ö e r  k o to p u x  « a  aBTOMOÖHJie k  MOMeHTy c03ä3hhh 
MaxeTa THrana cocTaaÄH Ä o k o jio  80 t u c .  k m ,  t o  HancM HOcib th - 
rana m om ho npH3HaTb B nojine yÄOBJieTBopHTejibiioH,
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6)
P hc . 5. XapaKTepHCTHKa ÖyKCOBaHHH THrana npn Bece 7800 k z :

a  —  H a  n o 'ia e , n o ;irO T O B .ic H H o fI n O A  n o c e B ; 6  —  H a  3a jie jK H .

B  HacTOHiuee BpeMH b aBTOMOÖHÄbHUx n a p xa x  pasÄHHHHX 
paftoHOB CTpaHH HMeeTCH Öo.Tbiuoe KOAHnecT.Bo aBTOMoÖHJieii, oöo-

pyÄOBaHiHux aponHbiMH -uiHHaMH pa3JiHHHux MOÄeJieü. K  1961 r. 
n p o ö e r  a p o n n u x  u ihh  m o ä c jih  H-170A, H-213 Ha aBTOMoÖHjiHX, 
aKcnHyaTHpyiouiHxcH b  c a M u x  pa3Annnbix  ycJiOBHHX, cocTaBJineT 

40— 70 TUC. KM.
H o  TeX’HHHeCKHM yCJIOBHHM :Ha TpaKTOp Ü T -5 4  CpOK CÄyM ÖU

ryceH Hu Ha necnaHbix rpyH T ax  cocTaBjiHeT 1000— 1200 nac., h to  
npHMepHO cooTBeTCTByeT 4 — 5  t u c .  km  n p o ö e ra .

B  HacTOHiuee BpeMH xo jie ca  c  apoHHUMH iuhh3m h m oäcjih  
H-170A HÄyT b  3anacH ue nacTH no ueHe 300 pyö. 3a o ä h o  Koneco.

1 0 0 0  2 0 0 0  

Cu/ia mH z u  n a  KptoKe

P h c .  6. X a p a K T e p n cT H K a  ö y x c o B b h h h  T n ra n a  H a C TepH e n p n  B ece 
e r o  5400 k z .

TaKaH BbICOKaH CTOHMOCTb OÖbHCHHeTCH TeM, HTO CepHHHblH Bbl- 
nycK npoH3BOÄHTCH HeöoÄbiUHMH napTHHMH. ü pH  n ep exoÄ e  Ha 
M accoBoe npoH3BOÄCTBo no npeÄBapHTejibHUM noÄcneraM  c t o h -  
MOCTb KOJieca c  apoHHOH uiHHOH He npeBbiCHT 150 p yö ., h to  npn- 
Mep.HO C0CT3BHT CTOHMOCTb OÄ'HOH ryceHHUbl.

E c .th  cpeÄHHÜ n p o ö e r  a p o H H u x  u ih h  Ha T H ra n e  c o c t 3 b h t  j i a x e  

40 t u c .  k m ,  t o  CTOHMOCTb h x  sK cn n ya T a u H H  n p n  M accoBOM  n p o - 
H3BOÄCTBe ö y a e T  b 4— 5 p a s  M eH biue c t o h m o c th  a xc n jiy aT an H H  
ryceH H u  Ha T p a x T o p e  3a  t o t  m e  n p o ö e r .

Pe3yjibTaTU n p oB en eH H u x  H cnu raH H Ö  cBH ÄC TejibC TByioT  o  to m , 
h t o  H cn u T U B a eM u n  TH ran  n p n  B e ce  5400 k z  n o  pa3B H B aeM oö  t h -  
r e  M oa teT  o ö o p yÄ O B a T b cn  TeM H M e  ceJibCK0 XO3nftcTBeHiHbiMH o p y -  
ÄHHMH, HTO H ryCeHHHHUH TpaK TO p Jl.T-54. ByKCOBÄHHe npH 3TOM  

y  T H ran a  He n p eß u c H T  15— 2 0 % , a p a aB H B aeM aa  CHna t h t h  ä o -  
c T H m e T  2600 k z  n a  MnrKOM rp y H T e  h 3900 k z  n a  3 a n e M H .

O nTH M aH bH U M  s e c o M  T n ra n a  c  uiHHaMH p a 3 M ep oM  1000X650 
H BÄneTcn  Bec, ö jih 3 k h h  k  5400 k z .  O nTH M aJibH oe ÄaBJieHHe B 03Ä y- 
x a  b  u iH H ax n pn  ÄanH O M  B ece  x a r a n a  ä j ih  r p y m a  co cTaB J in eT  
0,5 k z / c m 2. y K a 3 a H H u fi Bec T n ra n a  n e  cooT B eT C T B yeT  rp y3onoÄ T>- 
eMHOCTH H c n u T U B a e M u x  u ihh , h t o  O TpH uaTejibH O  C K a3 U B aeTcn  Ha 
x ap axT ep H C T H K e öyxcoB aH H H . C jieÄO BaTeJibH O , b  äh ihhom  c j iy n a e  
m o m h o  npHÖJM3HTb xap aK TepH C TH K y öyKCOBaHHH T n ra n a  k  x a -  
paKTepH CTH Ke ryceH H H H oro  T p a K T o p a  n e  n yT eM  yB eJinneH nn  cu,en- 
H o ro  B e ca , a CHHMeHHeM p acn eT H o ft rpy3onoÄT>eM HOCTH u ih h  3a 
cn eT  yM eHbiueHHH c j io h h o c th .

X a p a K T e p H C T H K 'H  ÖyKCO BaH H H  T H r a n a  m o m h o  T a K M e  y j iy n u iH T b  

n y T e M  y B e jiH n eH H H  Ä H a M e T p a  K o n e c , h t o  e iu e  Ö O Ä b iu e  h o b u c h t  
e r o  T H ro B b ie  K a n e c T B a  h n p o x o Ä H M O C T b .

Pe3yjibTaTU HcnuTaiHHÜ MaxeTa Kojiecnoro THrana ncnojib30Ba- 
h u  npn npoeKTHpoBaiHHH h iC03ä3hhh b H A M H  Ko.necnoro Tnrana, 
npHHnTOrO B npOH3BOÄCTBO C iHeKOTOpUM'H KOHCTpyKTHBHUMH H3- 
MCHeHHBMH XapbKOBCKHM TpaKTOpHUM 33BOÄOM.

A p o n H u e  iu h h u  n oa B on n ioT  co 3 Ä a T b  npH H U H nnaÄbH o h o b u h  t h h  
yiHHBepca.TbHoro T n ra n a  b u c o k o h  n p oxoÄ H M ocT H , cn ocoÖ H O ro  p a - 
ÖOTaTb B ca M b ix  pa3HOOÖpa3HUX ÄOPOM 'HUX yCJIOBHHX H B yCJIO- 
b h h x  ö e3 Ä o p o M b H  (n p H  T p aH cn op T H p oB K e rp y3 0 B , n p n  .pacn au iK e 
uen H H u , y ö o p x e  y p o M a n  h  t . ä - ) .

3 t o t  T n ra n  ö y u e T , K p oM e T o r o ,  o ö n a Ä a T b  o t j ih h h h m  o t  ry ce -  
HHHHblX M au iH H  TaKOTO THna CBOÖCTBOM, HpHCyiUHM TOÄbKO aB- 
TOMOÖHÄHM —  BUCOKOH CKOpOCTblO ÄBHMCHHH Ha aBTOMaTH- 
C T p an ax .

CABoeHHbie npepbiBaxejih 3a%HraHH5i

KaHÄ. TexH. HayK M . J l .  4 > P E 3 H H C K H H  
M o c k o b c k h h  a B T o 3a B O fl MMeHH JlHxaneBa

n  OBbllllEHHE HHCJia o ö o p o t o b  h C T en eH H  c m ä th h  c O B p e -  

“  m chihux Ä B H r a T e j ie f l ,  H a p n Ä y  c  y B e j in n e H H e M  n n c n a  h h jih h ä -  
p o B  ä o  BOCbM H, c o 3 Ä a e T  ö o j ib n iH e  3 a T p y Ä ’HeHHH ,B o ö e c n e n e H H H  n a -  

Ä e M H o r o  3 a M H ra H H H  s t h x  Ä B H ra T C J ie fl.

yK a3 aH iH U e 3aTpyÄH eH H H  lB03HHK3IOT He TOJlbKO H a BUCOKHX CKO- 
P o c t h x  iBpaiueHHH K O JieH naToro  B an a  Ä B H raT e jin , h t o  H 3 B ec™ o  KaK  
x ap aK T ep H a n  ä j ih  c h c t c m  ö a T a p e Ö H o ro  aaM H raH H H  «n p o ö J ieM a  
MaKCHMaÄbHblX OÖOPOTOB», HO H HB CpeÄHHX nyCKOBUX OÖOpOTaX 
Ä B H raTenn  { ! ] .

CpeÄH  npH M eH neM ux cpeÄCTB yHynm eHnn xapaxTepHCTHK ö aT a -  
pefliHoro 3aM HraHHH cn eÄ yeT  BÜÄeÄH Tb CÄBoeHHbie npepuBaTeÄH  
[2], n03BOÄHK)IUHe ÄOBOÄbHO 3HaHHTeÄbHO yBeÄHHHBaTb yrOÄ  
3aMKHyToro cocTonHHn nepBHHHofl nenn  KaTyuiKH 3aM HranHH a3 . 
3 t o  T aK M e no3BOÄneT HOÄynHTb Ha b h c o k h x  cK opocTnx BpameHHB 
ÄOCTaTOHHO ÖOÄbHIHe TOKH p 
BTOpHHHbie HanpHMeHHH U 2.

C Ä e Ä y e r  OTMerHTb, h to  HenocpencTBSHHoe yBeÄHne-HHe « 3 npn  
OÄHopunaM KOBUX npepUBaTeÄH X CBH3aHO c on acH ocib io  bo3h hk -Вологодская областная универсальная  научная библиотека 
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HOBeHHH BHÖpaUHÖ KOHTaKTOB npepUBaTeHH, TaK KaK npH 9TOM 
rpaHH KyaaHKa npepuBaTeaa HMeiOT npocfmab, co3ÄaioiuHft Heao- 
nycTH'MO ÖojibuiHe ycKopeHHa puaaacKa npn paapuoe nenn. Ch- 
eieMa CÄBoe»Hbix (ÄByxpuaaHCKOßux) npepbißaTeJieft no3BoaaeT, 
coxpanHB npoct)HJTb KyjiaiiKa, oßecnennBaioiUHfi uonycTHMbie ycKO- 
peHna, BecbMa SHaiHTejibHO yBeairtHBaTb ct3. HeoßxOÄHMocTb 
npeftOTBpaiHeHHH BH6paiI,HH KOHTaKTOB OrpaHHMHBaeT BejIHHHHV
y ra a  pa30M KHyToro co c to h h h h  KOHTaKTOB npepu B aTeaa  12— 13° 
(n p n  ftH aM erpe KyaanKa 20— 26 m m ). TaKHM o6pa30M, npn socb - 
m huhbhhäpobom  Ä B n raTeae h npn OÄHOpunaiKKOBOM npepu B aTeae 
a3 = 3 2 - f3 3 ° .  CÄßoeHHbie npepuBaTeun no3BOJisuoT Ha BOCbMH- 
UHJiHHÄpoBbix ÄBHraTeJiax noBucHTb a3 äo 42°, a npn Hcnojib30- 
BaHHH Äßyx KaTymeK 3aucHraiHHH —  uame äo 75°.

Tpaij)HK paÖOTbi KOHTaKTOB CÄBoeHHoro npepbiBaTejia, npHMe- 
HÖHHOrO iHa V-0Öpa3HbIX iBOCbMHUHUHHÄPOBHX ÄBHTaTejIHX « e K O -  

Topwx coBpeMeHHbix aMepHKa»CKHx uerKOBbix h rpyaoBux aBTO- 
Moßnaeft (KaÄHJiaaK, ZIoäjk h t .  ä .), noKa3UBaeT, hto äjih K a x c -  

äcto  npepuBaTeaa b OTaeubiHOCTH yroa pa30MKHyToro coctohhhh 
KOHTaKTOB paaeH 13°, a yroa 3aMK«yToro coctohhhh KOHTaKTOB —  
32°, Toraa xax Öaaroaapa CÄB«ry UHKaoB paÖOTU npepuBaTeaa 
yroa 33MKHyToro coctohhhh uenn a3 =42°, a pa30MK«yToro — 
a P =3°. JXjiü 3toü cHCTeMbi caaoeHHoro npepuBaTeaa xapaKTepno 
paBeHcrao HHcaa rpaHeft KyaauKa a n c a y  uhähhäPob ÄBHraTena.

P hc . 1. O ciiH aaorpaM M a t o k o b  mepBHUHoft nenn npn paÖOTe 
caBoeH H oro np epu B aT eaa  no nepBoft cxeM e:

1 — M acu iTaö  BpeMeHH (nacTO Ta 500 eu,)\ 2 — t o k  b  n epB H M H ofi oÖMOTKe 
KaTyuiKH 3ajKHraHHH; 3  —  t o k  b  nepBOM npepb ißaTene, paÖ oTa iom eM  na 
3aMbiKaHHe pen n ; 4 —  t o k  b o  b t o p o m  n pepW B aTejie , paÖ oTa iom eM  Ha pa3- 
MbiKaHHe u e n « ;  5 —  paÖOTa KOHTaKTOB cpB oeH H oro n p ep w B aT e jia ; 6  —  pa - 
ÖOTa KOHTaKTOB n epB oro  pu pan cK a ; 7 —  paÖOTa KOHTaKTOB BTOporo pH -

Ha>KKa.

PaÖOTa Taxoro caBoeHHoro npepuBaTeaa xopomo BHaH a « a  oc- 
u naaorpaM M ax to k o b  b nenn KaTyuiKH h b  uenax KOHTaKTOB K35K- 
aoro npepuBaTeaa b OTaeabHOCTH (pnc. 1J.

B a a « H O M  c a y a a e  o ä h h  h s  n p e p u B a T e a e f t  p a ß o T a e T  B c e r a a  «a  
3 a M u x a H H H  n e n n ,  a  a p y r o f t  —  H a  p a 3 M u x a H H e .  3 t o  0 3 H a a a e T ,  h t o  

K O H T3 K T U  B T o p o r o  n p e p u B a T e a a  ö y a y T  3 H a u H T e a b H 0  H 3 «a in H B a T b -  

c a ,  a  K O H T 3 K T U  n e p B o r o  n p e p u o a T e n a  n p a K T H a e c K H  H 3 H a u iH B a T b - 

c a  w e  Ö y a y T .

B o a ee  yaaaH oft c a e a y e T  npn3HaTb a p y ry io  cxeM y caBoeHHoro 
npepu B aTeaa  c hhchom rpaHeft K yaaaKa n p epu B aTeaa , paBHUM 
noaoBHHe uncaa u h äh h äP ob  aßH raTejia . B a a ro a a p a  ÖoabineMy, b 
cpaBHeHHa c nepaoft cxeM oft (pnc. 1 ), y r a y  pa30MKHyToro c o 
c toh h h h  KOHTaKTOB n p epu B aT eaa  (48° BMecTO 13°) b b tom  ca y a a e  
MoaceT 6 u Tb oöecneaeH a paÖoTa KOHTaKTOB 6e3 iBHÖpauHÖ Ha 3Ha- 
HHTeabHO 6 o a ee  b u co k h x  OKopocTax BpameHHa a s H ra ie a a . KpoM e 
To ro , h t o  ocoßeHHO BaaciHO, npn TaKOft cxeM e uenb pa3puBaeTea 
KOHTaKTamh 0 6 0 HX npepu oaTeae ft, paÖOTaiomHX no oaep ean , ae- 
pe3 unaHHap. TaKHM o6pa30'M, a n ca o  p a 3 puBOB uenn, npH xoaa- 
u ihxch  Ha oa H v  n ap y  KOHTaKTOB npn BTopoft cxeM e, Baßoe MeHb-

ine, aeM npn nepso ft cxeM e. CaeaoBaTeahHO, cpoK c a y * 6u koh- 
TaKTOB npn BTopoft cxeM e B aeoe öoab in e, aeM npn nepBoft. H apa- 
ay c yKa3aiHHUMH noao*H TeabH U M H  CBOftcTBaMH ca ea y eT  OTMe- 
THTb ßöab inyio  CKaoHHOCTb n p epu B aTeaa , paß oT a iom ero  no BTopoft 
CXeMe, K 3CHlHXpOHH3My HCKp006pa30BaHHa (OTKaOHeHHaMH MO- 
MeHTOB HCKp006pa30BaHHH OT HeOÖXOaHMUX TOaeK ).

B o c o 6 u x  c a y a a a x , K o ra a  TpeßyeTca  noBUineHHaa naaesKHOCTb, 
häh K oraa  a n ca o  u häh häPob  BucoKooßoponH oro aB n raTeaa  cpaB- 
HHTeabHO BeaHKO (nanpHM ep, 12), ncnoab3yiOT cxeM y , H3o6pa3KeH- 
Hyio Ha pnc. 2. n p n  s to ü  cxeM e Hcnoab3yiOTCH a ß e  KaTyuiKH 3 a-

c 60 '2 0  1Ö0 2Q0 200 360“
Veo/i noßopom a *i//iav/u}

Ph c. 2. TpaijjHK paßoTbi KOHTaKTOB h saeKTpnaecKaa cxeMa 
caBoeHHoro npepuBaTeaa 12-uHaHHupoBoro aBnraTeaa c ÄByMa 

K a r y iu K a M H  3 a > K H ra H H a :

/ —  p a 6 o T a  KOHTaKTOB n p e p H B a T e j iH  n e p B o ft  K a T yu iK H  3 a % H ra H H 5 i; 2  —  p a *  
ÖOTa KOHTaKTOB T ip ep U B aT eJ Itt BTOPOÖ K a T yu iK H  3a }K H raH H H .

jKHraHHa, paßoTaiom H e «e3aBHCHMo a p y r  o t  a p y ra  o t  pa3aHHHux 
npepuBaTeaeft. f l a a  oÖ u h h u x aBTOMoßuabHUX ÄBuraTeaeft npn- 
MeHaTb TaKyio cxeMy «eu eaecooöpaaH O .

Ha pnc. 3 npHBeneiHM saeKTpHuecKne XapaKTepncTHKH (b top h h - 
Hoe HanpajKeHHe U 2 b cjiyHKUHH c k o p o c th  BpameHHH Baaa pac- 
npeaeaHTeaa 3a*HraHHa n ), cßoficTBeHHue pa3aHUHUM CHCTeMaM 
npepuBaTeaeft ÖaTapeftiHoro 3aÄHraHHa. 3 t h  XapaKTepncTHKH no- 
ayneHu npn oa«OM h tom  * e  THne KaTyuiKH 3a>kur3hha h uncae

Kl

P hc. 3. SaeKTpHaecKHe XapaKTepncTHKH ßarapeftHoro 3a*HraHHa 
npn pa3auuHbix cnereMax npepuBaTeaeft:

I  —  npH OflHopuqajKKOBOM n p ep u B a T ea e  * 3  ■= 32°; 2 —  npn CflBoeHHHX 

n pepb iB aTeaax  no nepBOfl b  BTopoft cxeM aM , o-3  =  42°; 3 —  npn  cäbobh - 

hom n p ep u B a T ea e  c äbym h  KaTyn ixaM H  3a>KHraHHH <*3 =  64°.

UHHMHÄpoB ÄBnraTeaa, paaHOM BocbMH. HecMOTpa na t o , h to  npn 
CHCTeMe c  ÄByMa KaTyuiKaMH 3ajKHra«Ha yroa 3aMKHyToro co- 
CToaHHa KOHTaKTOB yBeaHaeH ä o  64°, a npn nepBoft «  BTopoft cxe- 
Max cocTaoaaa Bcero 42°, xapaKTepncTHKa b nocaeÄHeM cayaae 
npoTeKaaa 6oaee ßaaronpnaTHO (U 2 no Mepe yBeanaeHHa n chh- 
jnaaocb b MeHhineft CTeneHH)'. 3 t o  cBoftcTBO casoeHHUX npepuBa
Teaeft ä o  ohx nop « e  OTMeaaaocb n ne oßaacHHaocb b TexHHae- 
CKoft aHTepaType, x o th  oho  HMeeT 6oabiuoe 3HaneHHe b npaKTH-
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aecKOM oon p oce  ypyap ieH an  xapaKTepacTHK öaTapeÖHOro 3aa<H- 
ra«HH.

BepaaaH a U 2 (MaKCHMyM nepBoft nopyBOPHH kphboö BTopaa- 
Horo HanpajKeHHa) npHMo nponoppaoH aPbH a I p . B ePM aaaa  l v 
0HH*aeTCH no M epe yBepaae,HHH( 'n, TaK KaK b s t o t  m omcht yMeHb- 
uiaeTca BpeMa 3a-MKHyToro co c toh h h h  penn t 3 . 3H aaeH ae I  p 
onpepepneTCH 33kohom  .HapacTaaaa TOKa b  nepBaaHoä pena  Ka- 
TypiKK 3 a jK a ra «a a . .ZlByxpbiaajKKOBbie (cpB oeH H ue) npepwBa- 
Tepa, paßoT a iop ia e  no nepBoä «  BTopoä cxeMaM, M eaaioT xapaKTep 
STon 3aKOHOMepiHOCTB, y cK opaa  BoapacTaH ae nepBHHHoro TOKa. 
E p arop ap n  9TOMy BepaaaHa I p, a BMecToe c Heft a U2, no  Mepe 
yB eaaaeaaa  n  CHB>KaeTca b MeHbuieä cTeneHa, aeM npa  opaophi- 
aasKKOBOM n p eph iB a ieae.

Pac. 4. ÄBoficTBeHHOCTb npopecca  HapacTaHaa TOKa b nepBaaHofi 
p en a  npa  MapoM y r jie  pa30MKHyToro coctohhhh .

E h p h  o h h t h  o c p a ju io r p a M M b i  t o k o b  b  n e p B a a H O il  p e n a  o p n o A  

a  T o f t  3Ke K a T y p iK a  3aH can aH B H , p a ö o i a i o n i e ö  n o  n e p B o ft  c x e M e  

n p a  a-a = 4 2 °  a  a3 = 3 2 ° ,  b o p a n a K O B b ix  ycPOBHHX p a f i o m  n p a -  

ß op O B  3 a a c a r a a K f l .  BbiHcaanocb, h t o , e c p a  b o  b t o p o m  cp yaa e  
( a 3  = 3 2 ° )  n o j i y a e a ia b ie  K p a B b ie  T O K a  b m c io t  o p a H a K O B b ift  x a p a K 

T e p  c  o ö u a a o a  O ffH o p b ia a s c K O B o a  c a c i e M o a  c  T a a a M  a c e  3 H a a e a a e M  

a3 , t o  n p a  B 0 3 p a c T a H a a  a3 p o  42° ,Ha n a a a jib H O M  y a a c T K e  K p a -  

b o b  o T M e a a e T c a  p e 3 K o e  n a p a c T a H a e  T O K a , n p o p o p a c a K P p e e c H  b Te- 
a e H a e  B p e M e H a  t 0 ( p a c .  4 ) ,  a c a a c P H e M o r o  c  M O M eH Ta  3 a M b iK a a a a  

n e p B o ft  n a p u  K O H TaK TO B .

I T o  B C T e a e H a a  B p e M e H a  t 0 x a p a K T e p  n p o p e c c a  p e3 K O  H 3M eH H eT- 

c h  —  t o k ,  H a a a H a a  c  H e K O T o p o r o  3 H a a e H a a  I 0, « a p a c r a e T  y a c e  

B e c b M a  M e p p e a H O . .H B o ä c T B e H H b ia  x a p a K T e p  n p o p e c c a  H a p a c r a -  

h h h  n e p B a a iH o r o  T O K a  m o k h o  0 6 'bH C H B Tb B J ia n H a eM  T a K  n a 3 b iB a e -  

M o r o  h b p c h h h  «X B O C T a  h c k p u » ,  t .  e . B P H a n a e M  n p o p e o c o B ,  n p o -  

h c x o p h ip h x  b o  b t o p h h h o h  p e n a  n o c j i e  n p o ß o a  H C K p o B o ro  n p o M e -  

a c y T K a  C B e a a  ( b j i b  H c n b iT a T e P b n o r o  p a 3 p n p H B K a ) , n p o a c a i e p a i e r o  

n o c j i e  n p e p b ip y n r e r o  p a 3 p b iB a  n e p B a a H o ä  p e n a  n p e p b r e a T e p e M .  

3 t o  0 3 H a a a e T ,  p t o  a a a a j i b H a a  a a c T b  n p o p e c c a  H a p a c T a H a a  n e p -  

B B a « o r o  T O K a  n p o a c x o p B T  b  y cP O B H H X , K o r p a  B T o p a a H a a  p e n b  

3 a M K H y T a  « a  n e ö o p b p i o e  c o n p o T B B j i e H a e  a c K p O B o r o  n p o M e a c y T K a ,  

H a x o p a n i e r o c a  b c o c t o h h h h  T p e i o n r e r o  p a 3 p n p a  [3 ] ,  H a a a J ib H b ie  

y c j iO B H a  n e p e x o p n o r o  n p o p e c c a  b  s t o m  c p y a a e  M o r y T  ö b iT b  n p a -  

h h t h  H y p e B U M K , T a K  K a K  n o c p e  n p o ö o a  H C K p o B o ro  n p o M e a c y T K a  

C B e a a  n o p a ß P H H p p a H  a a c T b  S H e p r a a ,  B e p n a a H a  K O T o p o a  b  K a a c -  

P O M  p a K P e  n p o p e c c a  o r p a a a a e H a ,  O K a 3 b iB a e T c a  y a c e  a 3 p a c x o p o -  

B aH H O B  B eM KO CTH O Ö  B P a C T a P H O  B  H lH pyK TB B H O B  C O C TaB PS IO n iH X  

p a a p a p a .  C  y a e T O M  s t o t o  3 a M e a a H a a ,  B o c n o P b 3 0 B a B P ia c b  a 3 B e c T -  

H h iM a  B 3  T e o p a a  B P e K T p a a e c r a a  B b iB o p a M a  [4 ] ,  h m com

/] =  —  [1 +  a 1e P l t —  a2e  1 % t\; 
r \

( 1 )

/o =  —  [ 1  +  “ 1 e P l i °
r i

■a2e p >U ], ( 2 )

rpe E

i\
P\ H p 2

f\~, L\  a  /fe; L 2

°2

- ä * )

- * 2 )

i P  1 — P 2 )  (1  “

» i + A  ( ! ’ -

( P l - P 2 ) l h - W

n o  BCTeaeHaa BpeMeHa to Tpeiontaft paa p a p  b  hckpobom  npoMe- 
acyTKe cfieaa (a a a  pa3papHBKe) npeKpan iaeTca. CoraacHO Teo- 
paa npopecc HapacTaHaa nepBBPHoro TOKa poaaceH  HMeTb bhp

1 (5)

B  paHHOM ca ya a e  BpeMa oTcaaTbiBaeTca c MOMeHTa 3aMbiKaHaa 
KOHTaKTOB.

H 3 $opM yab i ( 5 )  mo>kho noayaaTb 3 H a a e n a e  I v , npanaB t = t 3

‘. +  A

r l

1 ( 6 )

r p e t  =  ^  
3  6 / 1

BpeMH 33MKHyT0r0 COCTOaHHa KOHTaKTOB.

PaccM orp aM  ycaoB ae , npa ko top om  MoaceT B03HHKHyTb onacb i- 
BaeMbia n p opecc HapacTaHaa Tcnca b nepBaaHoä pena . TaKBM yc- 
aoBaeM  aßaaeTca  npeBw aieH ae BpeMeHH, 3a KOTopoe b o  BTopaa- 
Hofl pena  noppepataiBaeTca t o k  Taeraa ie ro  p a a p a p a  T Hap BpeMe- 
HeM pa30M KnyToro cocToanaa  nepBHHHoft p en a  t v . B peM a t 0 , 

b TeaeHae KOToporo ÖypeT ppaTbca b nepBaaHofi p en a  n p opecc , 
BupaaceHHbifl (1 ) .  on p ep epaxca  KaK pa3H0CTb M e » p y  t
a  t p  (BpeMeHeM c MOMeHTa pa3pbiBa KOHTaKTOB npepbiBaTepa p o  
MOMeHTa speK TpaaecK oro npo6oa  acM poBoro 3a30pa CBeaa npeHe- 
ÖperaeM, TaK KaK oh o  sHaaaTepbHo MeHbrne t ) .

f lp a  onpepeneH aa t  B . A . E an aryp oB  {3 ]  paeT  npa6pa>KeHHyio 
(JiopMypy

M
‘ p  —  l 2 K p

(7)

r p e  M = k  V  L \ L 2 —  B 3 a a M o a H p y K T H B H o c T b  K a T y u iK a  3 a * a r a H a a ;

h u p  —  KpaTaaecKoe snaaeH ae TOKa bo  BTopaaHofl 
p ena , n p a  pocTH/Kenna KO Toporo Tpeioa ian  
pa3p ap  npew pam aeTca;

U H —  n anpa iK e iiae iMeacpy sneKTpopaMH CBeaa 
(h p h  pa3papHHKa) n p a  TPeionreM pa3pape. 

n o  panHbiM B . A  . B ap arypoB a , i ^ p  =  0 ,005-f0 ,01 a, 

U n =  (200— 320) +  100A '(A  —  paccToaH ne M e * p y  speKTpopaMH 
b m m ) .

R n a t p  cnpaBeppHBa 4>opMyna

^  6ra '
( 8 )

TaKHM oßpa30M , ecaa  3apaH y ro p  pa30M KHyToro coctohhh3 
nepBaaHoa pena  a  H3BecTHO T, to  CKopocTb BpaaieH aa, HaaaHaa 
C KOTOpOH npOHCXOPHT paCCMaTipHBaeMblfl npopecc, COCTaBHT

« 0  =
aP

6 t
(9)

—  s. p .c .  aKKyMypaTopHOH 6aTapea ;
—  MDHOBeHHOe 3 H a a e H a e  TO K a  b n e p B H a H o a  p e n a ;

—  KopHa xapaK T epacTaaecK oro  ypaBHeHaa

(1 — ktypl +  (Bj +  S2) P  4- 1̂^ 2 =  0; 

*  _  I L .  *  _  I 2 - .

1 L i  '  2 L 2 ’

—  cooTBeTCTBeHHo OMHaecKoe conporaBPCHHe H 
««pyKTHBHOCTb nepBaaHoä a  BTopHaHoä peneä ;

k  ---  K094l<t)HPHeHT MarHHT.HOH CBH3H OÖMOTOK Ka-
T y n iK H  3 a H c a r a H «a ;

(3)

(4)

B T a ß P H p e  n p a B e p e H b i p e 3y p b T a r b i  o 6 p a .6 o T K p  n o p y a e H H b ix  o c -  
p a p p o rp a M M  to k o b  b n e p B a a H o ä  p e n a  n p a  p a ß o T e  c p B o e H H o ro  
n p e p b iB a T e p a  c  y rn aM H  « 3 , paBHbiM H 32 a  42°.

3 t h  ocpanporpaiMMbi chhtm  npa cp e p yw m a x  ajieKTpaaecKHX a 
n p oaax  inapaMenpax pena : r\ —  4,42 o m  (BKPioaaa myHTbi m pea- 
4>ob ocpH PPorpa (})a  a  a M n e p M e i p ) ; L t =  7 m z h ; r 2 =  24 000 o m ; 
Z-2 =  60 bh; k —  0 ,95 ; E  —  12 e ;  A  =  7 m m ; paBneHae —  aT- 
Moc^jepHoe.

OpeHHBaa nopyaeHHbie H3 ocpapporpaM M  3HaaeHaa x  — 
=  0,557 4- 0,594 M cetc, a ffrepecH o oTMeTHTb, h to  npa I p  =  2,5 a, 
h v p  = 0,01 a  a  U u —  1000 e nopyaa-M n o  (jjopM ype B ap arypon a  

T =  0,58 MCeK. E c p a  npHHHTb X ipaBHbIM 9TOH BCPHaHHe H Bbiaac- 
paTb no $ o p M yp e  (2 ) BepaaaH y 70 , a no (JiopMype (6 )  I p ,  t o  n o - 
PyaHM POBOPbHO ÖPH3KHe K  OnblTHbIM PaHHbIM ipe3yPbTaTbI 
(cm. Ta6p H py).

P e 3 y p b T a T b i  cpaB H eH H H  n o K a 3 b iB a io T ,  a T O , n p a B o p n  p a c a e T  n o  

(J rop M yp a M  ( 7 ) ,  ( 2 )  a  ( 6 ) ,  B n o P H e  B 03M 0>K H 0 a H a P H T a a e c K H  c 

p o c f a T o a H o a  c r e n e H b io  ToaH O C TH  o n p e p e P H T b  to k h  p a 3 p b iB a  b 
yC PO B H H X  BPHHHHH «X B O C T a  H C K p b l». O T M e T H M  e in e  OPHO OÖCTOH- 

T e p b c r B o ,  n o p T B e p a c p a io m e e  c K a 3 a H H o e . H 3 o c p a p p o r p a M M  bhpho, 
h to  n p a  n  =  500 o6/mhh p B o ä c T B e H H b ift  x a p a K T e p  n p o p e c c a  

H e  o Ö H a p y a c a B a e T C H , a  n p n  n  =  995 o6/mhh —  B n o P H e  o a e ß a p e H .  

3 t o  03HaaaeT, aTO n 0 H a x o p n T C H  M O K p y  500 n 995 o6/mhh, h to  
cooTBeTCTByeT nopyaeHHOMy i p a c a e r a o M y  a H a a e im r o  t i0. n p a
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28 ABTOMOÖHJIbHan npOMblUIJieHHOCTb JVst 4, 1961 r.

IloKa3aTeaH
Ocuii.T.iorpaMMu 

npH a p  =  13°, a 3 — 32°
OcuHJiJiorpaMMbi 

npH a-p = 3 ° ,  a3  = 4 2 *

n  B OÖ/MHIl 500 960 1980 3000 510 995 1960 2460 3000
h  B a 0 .,'0 0 0 0 0 1,33 1,68 1,72 1,71

(0,93) (1,715) (1,725) (1,74)
I p  B a 2,72 2,68 2,44 2,18 1,9 2,72 2,67 2,50 2,55 2,50

(2,67) (2,585) (2,51) (2,43)
t p  B M c e n 4,34 2,26 1,095 0,89 0,72 0,98 0,502 0,255 0,203 0,167
t3 B M e e K 10,67 5,67 2,70 2,19 1,78 13,74 7,04 3,57 2,85 2,33
T B M C €K _ — — _ _ _ 0,594 0,583 0,565 0,557
i e b M c e x — — — 0,072 0,318 0,352 0,39

n  p h  m e i  a h  h  e . B  c k o O k ix  npHBeieiibi pacqeTHHe xaHiiue.

a P =  13° BejiHWHHa ra0>  3 000 o6/mhh h H a  Bcex ocm u ijiorpaM M ax 
n p o u e c c  H a p a c T a H H H  Toxa  H M e e T  o 6bi>iHbiH m ohotohhm h x a p a K T e p  
6e3 cjieAüB nepejioMa KpiiBofi i'i.

a ~ z v i t > o e / n u n

Phc. 5. OcuHjijiorpaMMbi to k o b  nepBHraofi p e n n  n p «  paö o T e  
C Ä B o e H H o r o  npepbisaTejiH n o  nepBoft c x e M e  n p n  a 3 = 4 0 °  

H e n o c p e Ä C T B e H H O  H a  ABnraTejie.

H3Jio>KeHHbie pe3yjibTaTbi pacneTHo-SKcnepHMeiiTajibHoro h c- 
CJieAOBaHHH OTHOCHTCH K CJlyHaiO paÖOTbl CHCTBMbl 3a>KHTaHHH Ha 
TpexsjieKTpoÄHbie HnwibnaTbie pa3pniAHHKH b ycjioBHHX aTMOc- 
(jjeporo ÄaßjieHHH. OjinaKO, KaK noKa3a.iH ocuHJiJiorpaMMbi Toxa 
nepBHHHoii uenn CHCTeMbi saiKHraHHH rnpn ee paßoTe «enocpeA- 
cTBeHHO Ha AßHraTejie, xapaKTep HBJieHHH He TOJibKO « e  H3Me- 
HneTCH, h o  CTaHOBHTCH ßonee BbipaHceHHbiM (pnc. 5 ). B nonoö- 
hux cjryHanx npn onpeAejieHHH T cjieAOBajio 6u nojib30BaTbca 
3HaneHH»MH 1-2 k p  H U„, COOTBeTCTByromHMH peajIbHbIM AaBJie- 
hhhm b UHJiHHApax ÄBHraTejiH, ynHTbmaTb peajibHbie BejiHHHHbi 
HCKpoBbix 3a3opo« GBenen, a T a K *e  (jiopMy h TeMnepaTypy sackt- 
P O ä o b  CBenefi. B pacneTe TpyuHo oueHHTb coBoxynHocTb 9thx

4>aKTOpOB. IlpHMeHeHHe nOHHTHH 
h M e T O A H K H  o n p e A e j i e H H H  «K 0 9 < }> -  

(pHUHeHTOB aanaca no HanpnjKe-
HHIO» CHCTeM 335KHTaHHH [1] H03- 
BojineT orpaHHMHTbCH pacneTOM, 
npoBOÄHMUM TOJibKO ajih jia6o- 
paTopHHx, t .  e. aTMoct})epHbix, 
ycjioBHii. B 9tom cjiynae Kojinne- 
cTBeHiHan pa3HHi;a (oraocHTejib- 
HO aTMOCÎ epHblX yCJIOBHH), on- 
peAejineMan CBoeoöpa3HbiMH
ycjiOBHHMH TJieiomero pa3pnAa b 
HCKpOBOM npOMe>KyTKe CBeHH, 
yHHTUBaeTCH BejIHHItHOH K09(J)- 
4>HUH6HTa 3anaca no «anpHiKe-
HHIO.

B b lB O A b l

1. IlpHMeHeHHe CABoeHHHx inpepuBaTejieö no nepBoft h BTopoft 
CXeMaM n03B0JIHeT 3HaHHTejIbH0 nOBblCHTb TOKH pa3pbIBa KOHTaK
TOB I p, a BMecTe c hhmh h nanpHJKeHHH U2, pa3BHBaeMbie npn- 
6opaMH ‘6aTapefiHoro 3axcHraHHH na cpeAHHx h 6ojibniHx oöopo- 
Tax ABHraTejiH iße3 yBejinneHHfl HanpHweeHHH aKKyMyjiHTop.HOH 
öaTapen. IlpaKTHHecKH npn b th x  cxeMax yAaeTCH nojiynHTb o t-  
HocHTejibHoe nocTOHh c tb o  U2 Ha BceM paöoHeM ÄHana30He 060- 
poTOB ABHraTejieft, qeM ncwiHOCTbio peuiaeTCH npoßjieMa MaKCH- 
MajibHbix oßopoTOB <5aTapeÖHoro 3a*HraHHH, Aaaie npn noBbimeH- 
Hbix 3HaneHHHX L\. yKa3aHHoe cb oh c tb o  CHCTeMbi cABoeHHbix npe- 
pblBaTejiefl B03HHKaeT TOJibKO npH yCJIOBHH, HTO BpeMH pa30MKHy- 
TOTO COCTOHHHH KOHTaKTOB OKa3bIBaeTCH MeHbUie HeKOTOpOft KpH- 
THHeCKOH BejIHHHHbl, KOTOpyiO MOJKMO OnpeAejIHTb HO <|K»pMy-
jie  (10 ).

2 . 3 a r p y A H e H H o c T b  p e r y j in p o B K H  b  9 K o n jiy a T a U H H , a  T a K * e  

n o B b im e H H y io  cK jioH H O C T b  K O H C TpyK n H H  ra p e p b iB a T e jiH  n o  B T o p o ft  

c x e M e  k  a c H H x p o H H S M y  H C K p o o 6 p a 3 0 B a H H H  c J ie A y e T  n p e o A O J ie B a T b  

n O B b im eH H eM  TOMHOCTH H3TOTOBJieHHH H KO H C TpyK TH B H H lM  o ö e c n e -  

n e H n e M  ÄOJI5KHOH CH H xpoH H 3au .H H  n p e p b iB a T e J ie ö .

3 . O o p M y j ib i  iäJIh  p a c n e T a  n p o u e c c a  H a p a c T a H H H  T O K a  b n epB H M - 

hoh n e n n  K a T y u iK H  3 a jK H ra H H H  no3B O J iH K )T  p a c c H H T b iß a T b  tok h  
p a 3 p b iB a  h X a p a K T e p n c T H K H  U2 =  f ( n )  A B H ra T e j iH  c o  cabochhum h 
n p e p b m a T e jiH M H  CH C TeM bi ö a T a p e f lH o r o  3 a * n r a H H H .
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O T U ä c H ß U X r Z U S L

H o B b ie  H an p aß jieH H H  b  TexHOJiorHH  o ö p a ö o T K H  A a B jie H H e M 1

M. H. BACOB
H H H T Ä B T o n p o M

ME ^ i i y H A P O / I , H b I H  cHMno3nyM no o6pa6oTKe MeTaAAOB 
AaBAeHHeM paccMOTpeA pbä ÄOKjiaÄOB o HaynHO-HCCJieao- 

BaTejibCKHX ipaßoTax, npoBCAeHHux b M C C P ,  Ahm hh, C L U A ,  <t>PF 
h Ä p yrn x  CTpaHax TAaBHHM o6pa30M  b oÖAacTH xoAOAHoro Bbl
AaBAHBaHHH CTa;ibHbix AeTaAeft h nAacTHHecKoro AetjiopMHpoBa- 
HHH AHCTOBblX MBTOpHajIOB npH BbICOKHX H CBepXBbICOKHX CKO- 
POCTHX.

BHHMaHHe K 3THM BOnpOCaM OÖyCAOBAHBaeTCH OrpOMHbIM 3Ha- 
MeHHeM H BbICOKOft 3fj)(J)eKTHBH0CTbK) HOBblX npOUeCCOB B TeXHO- 
JIOrHH COBpeMeHHOrO MaiHHHOCTpOeHHH.

XoAOAHoe BUÄaB^HBaHHe h BbicaaKa craAbHbix Ä eTaA eö hb- 
ahiotch caMbiMH stjKjieKTHBHHMH npoueccaM H no npOH3BOÄHTe;ib- 
HOCTH H  TOHHOCTH, & TaKHie 3KOHOMHHHOCTH HCH0Ab30BaHHH Me- 
xaw ia, no cpaBHeHHio c ropn qeft uiTaMnoBKoft (kobkoh) hah Me- 
xaHHnecKoft oöpaöoTKO ß H3 npyTKa. Ecah npou eccu  xoaoahoö 
BbicaÄKH uinpoKO HcnoAb3yioTCH npn npoH3BOACTBe M accoBwx 
AeTaAeft (MeTH30B h t . n . ) ,  to  xoAOAHoe BUAaBAHBaHHe AeTaAeft 
b 3aKpbiTbix u n aM n a x  e iu e  He HauiAO u inpoK oro  npuMeHeHHH b 
npOH3BOACTBe B CHJiy HeAOCTaTOHHOÖ H3yneHHOCTH. EoAblHOe KO
JIHHeCTBO MejIKHX (JjaCOHHblX aBTOMOÖHAbHblX AeTajleft npOH3BO- 
ähtch b HacTOHmee BpeMH Ha M eTaAAopeiKym HX CTaHKax, H3 
npyTKa, HAH nOKOBOK C 60AbIHHM HenpOH3BOÄHTeAbHbIM pacxo- 
AOBaHHeM M eTaAAa h öoAbiuoft TpyAoeMKOCTbio. FlepeBOA bthx 
AeTaAeft c oöpaöoTK H  pe3aHHeM Ha oöp aöoT K y  AaBAeHHeM —  
aKTyaAbHaH 3aÄaqa äah aBTOMOöHAecTpoeHHH.

E c T e c T B e H H O , hto  p e u ie H H e  3 T o ft  a a A a H H  c to h t b n o A e  3peH H H  

c n e u H a ahctob  B c e x  c T p a H , 3 a H H M a io m H x c H  o ö p a ö o T K o f t  A a B A e -  

H H eM ; o c o ö e H H O  Ö o A b u iH e  p a ö o T b i  b stoü  o Ö A a c T H  n p o B O A H T c a  

b M C C P ,  A H rA H H , C111A, C C C P ,  O P r  h H e K O T o p u x  A p y r n x  C T p a -  

n a x .  n p H  3tom äah o c y m e c T B A e H H H  A a H H o r o  n p o u e c c a  b M C C P  

h Ahtahh c o 3 A a H 0  n p e c c o ß o e  o ö o p y Ä O B a H H e ,  p a 3 p a ö o T a H a  n p o -  

H 3B 0Ä C TB eH H aH  T eX H O A O rH H  Ä A H  p H Ä 3  TH nO B b lX  H 3 A eA H Ü  H T. A .

CnMn03HyM noABeA hto th  npoBeAeHHUx HCCAeAOBaTeAbCKHX 
pa öoT  h b AHCKyccHOHHOM nAaHe paecMOTpeA OTAeAbHue cto- 
pOHbl n p on ecca  XOAOÄHOrO BblAaBAHBaHHH.

B AOKAaAe npeACTaBHTeAH «A ycTH H  M o ro p  KoM naHH» (A h t- 
AHfl) <J>. rpH4>$HTCa OTMenaeTCH, HTO BOnpOCbl XOAOÄHOrO Bbl
AaBAHBaHHH npHBAeKAH BHHMa'HHe (jmpMbl AHUIb B 1956 r. B CBH- 
3h c HceAaHneM yMeHbuiHTb o tx o ä h  MeTaAAa, oöpa3yioiuHecH  
IipH ropHHeft KOBKe. CoÖpaHHbie OÖIUeCTBOM HHCjlOpMaUHOHHbie 
MaTepnaAbi H3 <l>Pr, CIIIA h A p y rn x  CTpaH noKa3aAH, hto xo- 
AOAHOe BblAaBAHBaHHe MOHCeT 33MeHHTb TOpHHyiO KOBKy. B pe- 
3yAbTaTe s to to  npou ecca  mo>kho noAyuHTb AeTaAH c 3yöuaMH 
H UIAHUaMH B OTBepCTHH, KOTOpble HeB03MO>KHO CAeAaTb HO- 
CpeACTBOM KOBKH. ÜO CpaBHeHHIO C TOpHHeft UITaMnOBKOÜ yM eilb- 
u iaeTca  TpyAoeMKOCTb h3potoba6hhh AeTaAeft h AOCTHraeTca 
3K0H0MHH MeTaAAa B MexaHHHecKHX u exa x .

H a n öoA ee  BaiKHbiMH pe3yAbTaTaMH HCCAeAOBaHHÜ, npoBeAen- 
HblX B AHrAHH B 0ÖA3CTH XOAOÄHOrO BblAaBAHBaHHH ÖOAbUXOrO 
HHCAa npocTbix h caohchhx AeTaAeft THna (JiAaHueB, caTeAAHTOB 
AH(}><}>epeHUHaAa, TapeAKH npy>KHHbi KAanaHa, u iecTepeH AnaMeT- 
poM 80— 100 m m  h A p y rn x , hbahiotch CA6Ayioui,He:

1. XlAH XOAOÄHOrO BblAaBAHBaHHH SKOHOMHHeCKH BbiroAnee 
npnMeHHTb He MexaHHHecKHe npeccbi, a ynpoiueHHue no koh- 
CTpyKUHH THApaBAHHecKHe npeccbi, paccHHTaHHbie Ha onpeAeAeH- 
ho 3aAaHHbie BeAHHHHbi npeAeAbHbix AaBAeHnft. TexHOAOTHHe- 
CKHe npeH'MyiuecTBa rnApaßahhbckhx npeccoB, ocoöeHHo Ha cra- 
AHH npOBepKH TeXHOAOTHH, 33KAK)HaiOTCH B B03MOJKHOCTH nOAy- 
HHTb nOCTOHHHbie AaBAeHHH H CKOpOCTH npH ÖOAbniHX xoAax H 
npocTofl peryAHpoBKe aahhu xoaob, h to  hcaocthikhmo npn pa- 
öoTe Ha MexaHHHecKHX npeccax. BucoKan CTOHMOCTb yHHBep- 
CaAbHblX THApaBAHHeCKHX npeCCOB, yCAOJKHeHHblX C UeAblO yAOB- 
AeTBopeHHH pa3Hooöpa3Hwx 3anpocoB noTpeÖHTeAeft, CHHJKaAa 
SKOHOMHHecKHe noKa3aTeAH npouecca, h  nosTOMy b Ahtahh öbiAa 
pa3paöoTaHa cepnn ynpoiueHHbix ruApaBAHHecKHX npeccoB c 
ycHAHHMH 150, 250, 350, 500, 700 h 1000 t ,  npu stom ueHbi Ha

1 K p a T K H ft  0 6 3 0 p  A O K J ian oB , n p o 'iH T a H U u x  H a M e a c a y H a p o A H O M  ch m - 
n o 3 H yM e , cosB aH H O M  b  I T p a r e  (HCCP) 13—21 c e H T a Ö p a  1960 r .  a c b h s h  
c  o c e n H e f l  a p i ia p ic o B  b  B p h o .

h h x  no cpaBHeHHio c u e Ha M H Ha yHHBepcaAbHbie npeccw yuanocb 
3HaHHTeAbHO CHH3HTb. HanpHMep, Ha 1000-TOHHbift npecc u e nu  
CHHJKeHbi c 4 0  000 a o  7 000 cjiyHTOB crepAHHroB npn ueHe MexaHH- 
necKpro npecca yKa3aHHoro t o h ha>k a 16 0 0 0  (j)yHTOB cTepAHHroB. 
FIocKOAbKy CTOHMOCTb raApaBAHHecKHX npeccoB onpeAeAHeTCH CKO- 
pocTbio xoAa, öbiAa onpeueAeHa ä a h  öoAbuiHHCTBa cAynaeB öoAee 
noAxoAHiuaH CKopocTb xoAa 3 .m.m b cexyHAy.

2. H e  MeHee BaiKHbiM BonpocoM , onpeAeAHioiUHM 3K0H0MHHe- 
cKue noKa3aTeAH npouecca  x c a o a h o t o  BblAaBAHBaHHH, hbahctch  
Bbiöop npaBHAbHoft $opM U  h pa3M epa 3aroTOBKH nOA uiTaMnoB- 
Ky. O t  Toro , KaKyio $ o p M y  ÖyAeT HMeTb 3ar0T0BKa: 4>opwy ä h - 
CKa, cnAou iHoro CTep>KHH h ah  CTep>KHH c OTBepcTneM, ÖyAeT bo 
MHOroM 3aBHceTb npouecc BblAaBAHBaHHH. HaHÖOAbmne TpyA- 
HOCTH B03HHK3I0T npH HCn0Ab30B3HHH nyCTOTeAblX 33rOTOBOK, 
KOTopue b A h tahh  noAynaioT MeTOAOM MexaHHHecKofi o ö p a ö o T 
KH (pacTOHKH), t . e .  c  noTepeft MeTaAAa. O a h 3ko  OTAaeTCH npeA- 
noHTeHHe noAynaTb OTBepcTHe Ha n p eccax  c  HeÖOAbiUHMH AaB- 
AeHHHMH, H B 3TOM HanpaBAeHHH BeAyTCH SKCnepHMeHTaAbHbie 
paöOTbi. H M eeT öoAb iuoe 3HaneHHe TOHHocTb h KanecTBO npyT- 
ko bo to  M aTepnaAa; ä a h  sto to  npn uiTaMnoBKe b 3aKpHTOM 
UITaMne HCnOAb3yeTCH npOKaT C MaKCHMaAbHOÖ TOHHOCTblO B co- 
CTOHHHH H0CT3BKH, nOCKOAbKy H3ÖMTOK MeTaAAa B npOUeCCe Bbl
AaBAHBaHHH Bbi3bmaeT 3HaHHTeAbHoe yBeAHneHHe ycHAHft, a sto  
C03AaeT HeÖAarOHpHHTHble yCAOBHH ÄAH CTOftKOCTH lUTBMnOB H 
npouecca b ueAOM. B cbhsh  c s t h m  npouaT, KaK npaBHAO, noA- 
BepraencH noBepXH ocnioft MexaHnuecKoft o ö p a ö o rK e , qeM a o c t ii- 
raeTCH öoAbm an TOHHOCTb no AHaM eTpy h oÖBeM y MeTaAAa 3a- 
rOTOBKH.

XI,a h  AeTaAeft HenpaBHAbHoft (JiopMbi, He npeACTaBAHtouinx co- 
öoft TeA BpaiueHHH, TpeöyeTCH öoAbinaH npeABapHTeAbHan pa- 
öoTa  no noAÖ opy (JiopMbi h pa3M epa 3ar0T0BKH, TaK KaK BCAeA- 
CTBHe nepepacnpeAeAeHHH MeTaAAa b OTAeAbHbix M ecrax  <J>°Pm h  
nyiKHO npHAOJKHTb 3HauHTeAbH0 ÖoAbuiHe AaBAeHHH. B A h ta h h  
CHHTaiOT, HTO 3HaHHTeAbHyiO HaCTb CTaAeft, HCnOAb3yeMbIX ä a h  
H3TOTOBAeHHH nOKOBOK, MOHiHO npHMCHHTb H AAH OÖpaÖOTKH Bbl- 
AaBAHB3HHeM, 0ÄH3K0 npeAnOHTeHHe OTAaeTCH CTaAHM C HH3XHM 
coAepucaHHeM yrA epoA a.

3. BoAbiuoe BHHMaHHe yAeAneTCH b A h ta h h  MeiKonepauHOH- 
Hoft oöpaöoTK e MaTepuaAa 3aroTOBKH h CMa3Ke ee Ha onepa- 
UHHX OÖpaÖOTKH AaBAeHHeM.

3aroTOBKH nepe® uiTaMnoBKoft noABepraioTCH oöe3*HpHBaHHio, 
npoMbiBKe b ropnueft h x o a o ä h o ü  BOAe, (JiocijiaTHpyioTCH h 3a- 
TeM npOMblBaiOTCH B XOAOAHOÜ BOAe, nOABepraiOTCH B03AeftCTBHIO 
KHCAOTbl, npOMblBaiOTCH B XOAOÄHOft H TOpHUeft BOAe H nOKpbl- 
B310TCH CAOeM MblAbHOft CM33KH «B oH A ep A yÖ e». n o  AOCTHHte- 
hhh  onpeAeAeHHoft CTeneHH A e^op M au n n  33to to b kh  noAßepraioT- 
CH OTlKHry.

B ueAHX noBbimeHHH cp oxa  c A y * ö b i  uiTHMnoB a a h  x o a o ä h o to  
BblAaBAHBaHHH B ÄHTAHH yAeAHeTCH ÖOAbUIOe BHHMaHHe nOAH- 
poBKe HHCTpyMeHTa; MaTpnua h nyaHCOH noAHpyiOTCH a o  hh- 
CTOTbl nOBepXHOCTH, npH KOTOpoft CAeAbl ÄOBOÄKH CT3H0BHTCH 
He BHÄHbl HeBOOpylKeHHbIM TA330M. CTOÜKOCTb UlTHMnOB, Ha- 
ÖAiOAaeMaa Ha npaKTHKe, cocTaBAHeT o t  10 a o  100 tu c .  H3Ae- 
AHft, T. e. 3H3HHTeAbHO npeBUUiaeT CTOÜKOCTb Ky3HeHHUX UIT3M- 
noß. B A h ta h h  ctpsm h tch  KOHCTpynpoBaTb uiTaM nu c öoAbiniiM  
3anacoM nporaocTH , yAHTbiBan ycTaAOCTHue HanpHuceHHH, B03- 
HHKaiOIUHe B npouecce BblAaBAHBaHHH.

F lpou ecc xoAOAHoro BblAaBAHBaHHH b A h ta h h  He paccMaTpu- 
BaeTCH KaK OKOHnaTeAbHaa onepauHH npn o ö p a ö o r e e  t o h h u x  
H3AeAHft, OH B ÖOAblUHHCTBe CBOeM 3aMeHHeT OÖAHpOHHUe onepa- 
UHH H He HCKAlOHaeT OKOHHaTeAbHOft MeXaHHHeCKOft OÖpaÖOTKH.
3aMeHHH ropn u y io  uiTaMnoBKy x o a o a h u m  BUAaBAHBaHneM, co-
3AaiOT HeOÖXOAHMUe yCAOBHH AAH C03A3HHH B MeXHHHHeCKHX 
U exax npu oöp aöoTK e BUAaBAHBaeMUx AeTaAeft HenpepuBHUx 
nOTOHHUX AHHHÜ.

H o ß u e  M e T O A u  < jiopM O H 3M eH eH H H , p a 3 p a ö o T a H H u e  b 4CC P h 
H a 3 B a H H b ie  n p o u e c c a M H  p a A H a A b H o r o  n p e c c o ß a H H H  h x o a o a h o to  
B U A a B A H B a H H H  (A O K A a A  H H iK . «P p a H T H iu e K  K o u e u H u ,  IÜ M e p a -  

AO B b l 3 aB O A b I, B p H O , H e X O C A O B a K H H ), n p H B A eK a iO T  o c o ö o e  BHH-
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M aHHe. FIpOBeÄeHHblM H HOCAeAOBaHHHMH ftOKa3bIBaiOTCa 6 0 Ab- 
u iH e b o 3 m o }k h o c th  sK O H O M H iecK oro  4>0 P M° H3 MeHeHHH, n o A y n a e -  
MOrO Bbl^aBJIHBaHHBM H3 33rOTOBOK B BHAe X O A eil H MeTOAOM 
x o a o ä h o t o  p a^ H aJ ib H oro  npecco flaH H H .

M a c r o  ä a h  Bbi^aBjiHBaHHH cAOJKHj>ix n ycT O T eA b ix  a e T a a e f i  npn- 
M eH H toTca 3aroTOBKH H3 uejibH O TH H yTb ix  T p y 6 . H a  p n c . 1 p o x a -  
3aH H  n e p e x o Ä b i n pn  x o a o ä h o m  BbiAaBAHBaHHH b C A yn ae  npH M e- 
HeHHH b K aaecT B e  3aroTO BKH  c n A o u iH o ro  CTepixHH, a Ha p n c . 2 —  
n e p e x o Ä b i b c a y n a e  npHMeHeHHH b x a n ecT B e  3aroTOBKH T p y ö u .  
H ecM O T p a  Ha B b ic o x y io  CTOHMOCTb TaKHX 3aroTOBOK, npH M ene-

- 0 3 5 $  H
« H e  h x  b  yK a 3 a iH H b ix  c y iy n a n x  o n -  

paB Ä H B aeTC H : c o K p a m a e ic a  k o -  
j i H n ecT B O  n e p e x o A O B  n p n  B b i^ a B -

JIHBaHHH, 3HaHHTeJIbHO yM 6Hb- 
u ia ioTC H  y a e j ib H u e  AaBJieHHH 
H T. n ., OAHaKO B 'ßOJIblHH'HCTBe

1
V/

, z\19

-0 Y*5- CSg

* * l i s

cKOJibKHX nyaHcoHOB. flaBJieHHe 3 a x < H M a  oßbiHHo co3AaeTC& noji- 
3y.HOM npecca. IlyaHCOHhi pacnojioxcenbi b c o o T B e T C T B y i o m H X  Ha- 
npaB^ajoiUHX, a h x  KOJiiraecTBo onpe^ejineTcn K O H C T p y K u n e H  H3-

ÄejiH H . H a  pnc. 8  noK aaaH b i p a 3- 
HOBHÄHOCTH CHMMeTpHHHblX H 
aCHMMeTpHHHblX (JjOpM «3ÄeJIH H ,
ncwiynaeMbix M e T O Ä O M  p a Ana^b-

1

T

P h c . 3. P hc. 4.

H oro n p e c c o ß a H H B  3a o ä h h  yaap: pa3BepTKH, m e c i e p H H ,  BKAa- 
AblUIH h AP-

O o p M a  h  p aaM ep b i H 3aeAH ft coaaaiO TCH  B uaaBAH BaH H eM  Me- 
T a ju ia  n pn  BHeapeHHH paaw ajib H O  pacn oacß K eH H b ix  n ya H co n o ß  
b  T e a o  3aroTOBKH. ripn  c b o ö o ä h o m  n p eccoß aH H H  BonHHKaiOT 
6oJibu iH e o c e B u e  ycHAHH, k o t o - 
p H e  oo3aa ioTC H  B c jiea cT B H e a b h - 
JKeHHB M a T ep H aa a  BAOAb o ch  H3- 
AeJIHH, HTO npHBOÄHT K yAAH -

P hc . 1.

a p y r a x  c a y n a e B  H cnojib30B aH H e T p y ö  b  x a n ecT B e  3aroTOBKH s k o - 
HOMHnecKH H ep e A e c o o 6 p a 3 H o .

B  OTAHHHe OT OÖblHHO npHMeHHeMOTO M eT0Ä 3  BbiAaBAHBaHHH 
A e T a a e f i  c o  CKB03HUM O TBepcTHeM  H3 n ycT O T eA b ix  3aroTOBOK b 
BHAe  peAbH O TH H yTb ix  T p y ö  h a h  n ycT O T eA b ix  3aroTOBOK, o ö p a ß o -  
TaH H bix  n p ea ß a p H T eA b H o  oÖTanHBaHHeM , HCCAeaoBaTeAbCXHM  h h - 
cT H T y ro M  Ha LÜ M epaA O B b ix  3 a B o a a x  p a 3 p a 6 o T 3 H  M e T o a  Bb iaaB - 
AHB3HHH TOHKOCTeHHbix A e T a A e ft  pa3H O oßp a3 H oft KOH(J)HrypaUHH 
H3 CBapeHHblX B CTHK KOAeU.

CBapHbie KOAbiieBbie 3aroTOBKH noAyneiih i MeTOAOM 33B hbkh  
OTpyÖAeHHoro o t  6yHTa crepjKHH, CBapxn c OAHOBpeMeHHbiM 
yaaAeHHeM o ö a o h  Ha CBapoiHOM aBTOMaTe h HopMaAH3apHH. 
r io c A e  HopMaAH3auHH npoH3BOAHTCH xaAHÖpoBKa, ycTpaHeHHe He- 
KpyTAOCTH KOAblia H MHTKHft OTHCHT AAH yCTpaHeHHH BHyTpeH- 
HHX HanpHHCeHHÖ, C03AaHHUX KaAHÖpOBKOft. OoC(})aTHpOBaHHe H 
CMa3Ka HBAHHDTCH 06H3aTeAbHMMH MeHCOnepapHOHHUMH BHA3MH 
o6pa6oTKH  3aroTOBOK.

KoH(J)HrypapHH h raöapHTHbie pa3Mepbi, a Taxixe npoMeixy- 
TOHHan 4>°PM a  noAyneHHbix TaKHM o6pa30M aeTaAeft aaHbi Ha 
pnc. 3— 7. BbiaaBAHBaHHe th k h x  aeTaAeft npoTexaeT npn HeBbi- 
COKHX yaeAbHblX AaBAeHHHX, BeAHHHHa KOTOpblX AAH CT3AH 11354 
cocTaBAHeT 120— 128 kz/mm2, c tb a h  11370—  145— 168 kz/mm2, 
CTaAH 11374—  140— 150 kz/mm2, c tb a h  12010—  145— 154 na/mm2,
HTO C 0 3 A a e T Ö A a rO n pH H TH ble  yCAOBHH AAH CTOÖKOCTH H H C Tp y
M eH T a .

B O A e e  SKOHOMHHHblft .npOIteCC H3TOTOBAeHHH H3 H eCBapH BaeM UX 
KO AbpeBbix 3a ro TO B O K  M eHee O TB e rcTB e H H b ix  h MeHee H arp yxceH - 
h h x  a e Ta A e ft T H n a  rn a ftö , B TyA O K , BCTaBOK h t .  n. 6m a Tax>Ke 
n p o ß e p e H  n p n  (})0pM 0 06p a3 0B aH H H . B s to m  CA ynae C B apxa h H o p - 
M aAH 3apH H  He npH M eH HAH Cb.

X n M H n e c K H e  cocTaBbi HCCAeaoßaHHbix M a p o x  cTa a e ß  npHBeae- 
Hbl B TaÖA. 1.

C y m n o c T b  h o b h x  m c to ä o b  x o a g ä h o t o  p a a iia A b H o ro  n p ecco B a - 
HHH 3aXAK>naeTCH B TOM, HTO npO (})HAb nOAynaeM OTO H3AeAHH 
C03aaeTCH b CTaAbH oft 3 a ro T O B xe  n yT eM  OAH O BpeM eH H oro 6 u c t -  
p o r o  h a h  M eaA eH H O ro  p a a n a A b H o ro  c6An>xeiiHH x  ueiiTpy He-

----------0 5 6 - v --------

1 -

1 1

h— -a>20— \

VZ& w .

- 0 3 5  -

— 0 2 0 ' %

m .

-0 3 5

x i
<s 1

721

P hc. 5.

HeHHio nocAeaH ero h noAyneHHio 6onxoo6pa3H oft (j io p M u  Ha pa- 
öoneft nacTH. /Pah yCTpaHeHHH s t o t o  ycTaHaBAHBaiOT c anyx  c to -  
P o h  uiTaMna nponHwe nAHTbi h aeAaiOT cneunaAbHue B u p e3 u  Ha 
nyaHcoHax, b pe3yAbTaTe nero  3aaepx\HBaeTCH oceB oe nepeM e- 
meHHe MeTaAAa; HHoraa npHMeHHiOT nyaHCOHU c BHpe3aMH h

T a  5 ji H n a  1

caca s
G.»!

W

XHM HSeCKHft COCTaB

*
c».(3 es

CnOCOÖHOCTb K 
$OpM006pa30BaHHK)c M n Si S P

11354
11370
11374
12010

0,1
0,15
0,15
0,13 0,6 0,35

0,05
0,05
0,05
0,04

0,05
0,05
0,05
0,04

35-42
37—45
37-45
32-42

O q e H b  xopotuaa 
Xopouiaa 
O n e u b  xopouiaa 
To >Ke
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OÄHy nAH Ty. P a3B epTK H  noA yna ioT  c  npnnycKOM a ah  uiAH<j)OBa- 
hhh 0,3— 0,4 MM.

yKa3aHHfaiM cnocoöoM  b MCCP o ö p a ö a T b re a io T c a  H3AeAHH hs 
UBetHbix MetajuiOB, yrjiepoÄHCTbix, HHCTpyMeHTajibHbix h 6 h c t-

-048

P hc. 7.

popeatymHX CTaAeß c nporaocrbio 60— 85 kz/mm2. HcnHTaHHH 
Ha H3HOC H3ÄeJiHÖ, noAyneHHbix MeTOÄOM paAnajibHoro npeccosa- 
hhh, noKaaaAH, h to  h3hoc hx Ha 2 0 %  MeHbiue, neM H3HOC H3Ae- 
ahh, noAyneHHbix o6hhhhm MeTOAOM.

KOHCTpyKHHH im aM n a  noxa3aHa Ha pnc. 9. IÜTaM n ycTaHaB- 
AHBaeTca Ha CTOAe npecca, H3AeJiHe h o ä b o a h tch  npH noMOiHH 
PyKOHTKH HAH nHeBMBTHHeCKH.

MeTOAOM paAHaAbHoro npeccosaHHH c nocTeneHHOft noAaHeö 
4)opM oo6pa3yiom HX nyaHCOHOB noAynaioT AeTaAH hah cTepacnH 
a io6oh  a a h h u  c  3y6uaMH THna m cakhx ineerepeH . n p o u e c c  Bbi- 
AaBAHBaHHH OCyUieCTBAHeTCH B IHTaMne (pn c. 10) B CAeAyiO- 
meM nopHAKe. 3aroTOBKa b BHAe npyTKa A ioöoft a a h h u  noAaeTCH 
b uiTaMn nepe3 oTBepcTHe Ha onpeAeAeHHo paccHHTaHHyio BeAH- 
HHHy. r io A  AeÄCTBHeM noA3yHa npecca  BepTHKaAbHuft kahh 1 
nepeM em aeTca jbhh3 h nepe- 
ABHraeT BnepeA neHTpHpyio- 
m y io  npH3My c ueHTpHpyro- 
m eä  BTyAKOH 2, nyancoHa- 
MH 3  H 3arOTOBKOH. ilp H  9TOM 
nepeMemeHHH nyancoHbi cöah - 
jKaioTCH, BAaBAHBaacb b aa- 
roroB K y, co3AaBaa TpeöyeMbift 
npotJJHAb. C o tx o a o m  HOA3y- 
« a  npecca BepTHKaAbHbift 
kahh noA  AeflcTBHeM npy)KH- 
Hbi 4  o tb o ä h tc h  BBepx, a 
ueHTpHpyromaa npnaMa npy- 
HCHHaMH 5  h 6  nepeMemaeTCH 
KOHyCHOH nOBepXHOCTblO l ie H -  

Tpa 7 b HexoÄHoe n oA o*eH H e.
Oöparaoe ABHHieHHe nponcxo-
Ä'HT npH nOCTOHHHOM KO'HTaK- 
Te CKouieHHbix noBepxHOCTefi 
BepTHKaAbHOTO KAHHa H n o 
BepxHOCTH ueHTpHpyromeft 
npH3MbI. rioC Ae 3TOTO MaTe- 
pnaA  nepeMemaeTCH BnepeA 
ÄAH nOBTOpeHHH AHKAa.

HyaHCOHbi HMeiOT (})opMy, H3o6pasceHHyio Ha pnc. 1,1. Y toa u 
HaÖAeH 3KcnepHMeHT3AbHo, BeAHHHHa ero ä ah  AaHHux pa3Me- 
poB 3y6a 3— 5°. OnTHMaAbHan noAana npyTKa BAOAb och ycra- 
HaBAHBaeTCH no <}>opMyAe

IlpOH3BOAHTeAbHOCTb HOBOTO MeT0A3 B 30— 40 pa3 Bblffle, HeM 
np0H3B0ÄHTeAbH0CTb (J>pe3epOBaHHH; 3K0H0MHH MaTepHaAa 
20— 4 0 %  B 3aBHCH'M0CTH OT BHA3 H3AeAHH.

P hc. 9.

S =
(0,1 —  0,2) h

tg a

rAe h  —  BeAHHHHa pacxpuTHH n . i a u i e K  b  paAHaAbHOM HanpaB- 
A eH H H ;

a  —  yroA 3a6opHoö n a c m  
ZlnaMeTp 3aroTOBKH onpeAeAneTCH no sMnnpHHecKOH ifopMyAe

D v =  D V  K  .

rAe D AnaMeTp, cooTBeTCTByiouiHH nAomaAH ceneHHH O T n p e c -  

coßaHHoro npo<{>HAH (pnc. 12);
K  —  K03<j><}>HHHeHT, 33BHCHU1HH OT MaTepHaAa H (j>°PMbl 

3y6a.

K.03(}>Cl>HHHeHT K  HaXOAHT no T36a. 2.

T a Ö J i n u a  2

Mapxa MaiepHaJia
K

Z =  4 \z -  6 4- 16

Marnaa aaTyHb, aerKHe c n a a ß b i..............................
Tßepaaa aaTyHb, CpoHaa ............................................
CTaab ä o  35—40 k z i m m ? ............................................
Craab ä o  50—60 k i I m m ? ............................................
CTaab ÖbicTpopeatymafl h HHCTpyMeiiTaabHaa . . .

1 ,48-1 ,49
1.50-1,51
1.51-1 ,52
1.52-1 ,59
1.53-1 ,54

1,48-1,49
1 ,50-1,51
1,54-1 ,56
1 ,56-1 ,60
1,58-1 ,62
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Ha p a 3 M e p  3 a ro T O B K H  O K a 3 U B a e T  B A H H H H e r A y Ö H H a  h (J iopM a  

3 y 6 a  H a  3 a ö o p H o ü  n a c T H , n o s T O M y  (J io p M y A a  c n p a B e A A H B a  a a h  

COOTHOU ieH H H

—  =  1,3 V 2 . 1 ,
Rp

r u e  R h  —  paÄ H yc no roAOBKe 3y6a BbiAaBAeHHOü ueTaA ii; 
R p —  p a Ä n yc  BHyTpeHHHÜ;

Rh— Rp  —  rAyÖHHa aaxoAHOü nacTH 3y6a. 
ripaKTHnecKH ÄHaMeTp 3aroTOBKH noÄÖHpaeTcn sxcnepHMeH- 

TaÄbHO; 9KcnepHMeHTaÄbH0 noAÖHpaeTcn h (JiopMa npoiJiHAH 3a- 
öopHoü nacra nyaHCOHOB.

K a n e c T B O  in oB ep xH O C T H  3 y 6 a  npn O T n o A n p o B a H H u x  n ya H C O H a x  

H e H H * e  H CK 0,2; TOHHOCTb u ie c T e p e H  M O A y A H  — 1 b n p e A e A a x  

0,1 m m ;  CTOÖKOCTb n yaH C O H O B  200— 400 T b ic . x n e c r e p e H ;  n p o H 3 B o -  

Ä H T eA b H O C T b  20 IUT. B HaC.

B MCCP äjih nonyneiiHH uiecTepeH yKa3aHHbiM m c t o ä o m co3Aa- 
Ha aBTOM3TH3HpOBaHHaH AHHHH, COCTOHmaa H3 Ä B yx npeccoB H 
npyTKOBOro aBTOMaTa.

B  CBH3H C p a 3 B H T H eM  H pO H 3B O Ä C TB 3  TOUHblX  U ITaM n O B O K  M eTO - 

ä 3m h  k o b k h ,  B b iÄ aB J iH B a iiH H  h  B b ic a Ä K H  6 e 3  H a r p e B a  h  c n p H M e- 

H eH H eM  H a r p e B a  H e o ö x o Ä H M o  nO B biC H Tb CTOÜKOCTb u iT a M n o B  h 

C HH3HTb CTOHM OCTb HX H 3rO TO B AeH H H  n y T e M  C 03Ä aH H H  H aH A yH - 

u ih x  y cA O B H H  n p n  h x  a K c n A y a T a u H H ,  ap M H p O B aH H H  u iT a M n o B , 

n p H M eH eH H a  s j ie K T p o H M n y j ib C H b ix  M eTO Ä O B  npn H 3 ro T O B A e m iH  

p y n b e ß  h  äP- y K a 3 a H H b ie  n p o Ö A e M b i H a u u m  ö o A b in o e  O T p a a te H H e  

b  p a ß o T e  M e iK Ä y H a p O Ä H o r o  C H M n 0 3 H y M a . E o A b u iH e  y c n e x n  CCCP 
n o  s j ie K T p o H M n y jib c H O H  o ö p a ö o T K e  u iT a M n o B , H3TO TO BAeH  h io  

c j iO Ä H b ix  no ( j io p M e  T B e p A o c n A a B H b ix  u iT a M n o B  b h o c h t  K o p e H -  

H b ie  y A y n m e H H H  b  T e x H O A o r n io  n p o H 3 B O A C T B a  n o c A e A H H X  h  3H a- 

H H TeA bH O  CHHJKaiOT 3 a T p a T b I  T p y A a  H a  H 3 rO T O B A eH H e IH TaM nO B .

B on p ocb i TepMHnecKOH Harpy3KH Ky3HenHbix iniTaMnoB ö h a h  

ocBemeHbi b  A onnaAe npeACTaBHTe.au MCCP. npoBeAeHHbie b  

MCCP HccÄeÄOBaHHH npecaeAOBaÄH u e n b  TeopeTHnecKH o ö o c h o -

B3Tb nyTH  yBeAHÄCHHH CTOHKOCTH Ky3HeHHbIX UITaMnOB.
C n p H M e n e H n e M  B A e A a H H b ix  b  u iT a M n  c h c t c m  T e p M o n a p  npH  

H O p M 3 A b H b IX  n p H H H T b lX  p e>K H M 3 X  S K C H A y  3 T  3U H H  IH TaM n O B  ÖblA 

o n p e A e j i e H  A n a n a 3 0 H  T e M n e p a T y p  b  O T A e A b H b ix  M e c T a x  <JiopM o- 

BOHHblX H K a A H Ö p y iO IU H X  p y H b e B  IH TaM n O B .

y c T a H O B A e H o ,  h t o  T e M n e p a T y p a  b T e A e  b c t3 b k h  (jio p M O B o n - 

h o t o  p y H b a  n p n  u iT a M n o B K e  o a h o h  a a ro T O B K H  K O A e ö a A a c b  b  n p e -  

A e j i a x  550— 850°, b  T o p u e  u iT a M n a  b n p e A e A a x  350— 550°h  mhhh- 
MaAbHO 250— 350°.

H o c A e  5 m h h . k o b k h  TeM nepaTypa  CHH3HAacb a o  420°, a b  Top- 
ue 280°. H o c A e  OKOHHaHHH KaAHÖpoBKH b  H anöoAee narpeßae- 
m o m  MecTe TeM nepaTypa cooTBeTCTBOBaAa 140° h  b  Topu e 120°.

B Tene H H e u h k a a ,  p a B H o ro  O AH OM y n a c y , T e M n e p a T y p a  u iTa M - 
n a  n o A s e p ra A a c B  nonepeM eHH O ü H a rp y 3 K e  c  850 a o  120°. 3 t o  
Bbi3BaHO Te M , h to  u iTa M n  b  TeneHH e 30 ceK. n o A ro TO B K H  o e ra - 
BaACH O TK p b iTH M  H n e  n o A o rp e B a A C H .

HcCAeAOBaHHHMH ÖblAO TaKW e yCT3H0BAeH0, HTO TpeiUHHhl 
oöpaayioTCH Ha öoA ee  TBepAbix nOBepxHOCTnx uiTaMnoB 6bicTpee, 
neM Ha m h t k h x , h to  Bbi3hiBaeTCH MeHbineü nAacTHHHOCTbio TBep- 
AOH CT3AH, ee  HyBCTBHTeAbHOCTblO K  KOHireHTpailHH HanpBHie- 
h h h . HccAeAOBaHHe HCKyccTBöHHO iHayrAepojKeHHOH noßepxHO- 
cth  UiTaMnoB noKa3aAO, hto  ueMeHTaunn ycK opneT o6pa30BaHHe 
TpeiHHH.

HccÄeÄOBaHHH .noK33aAH, h to  npeAßapH TeAbH biö noAorpeB 
UITaMHOB (a o  paÖOTbl) pe3K0 yBeAHHHBaeT yAapH yiO  BH3KOCTb 
M aTepnaA a uiTaMnoB. n o A o rp e B  cAeAyeT BecTH Ha n oA orpeB a -  
TeAbHbix pem eTK ax hah raaoßbiM H oßorpeBaTeAH M H , ho oÖH3a- 
TeAbHo n p o rp eB  aoa jk bh  öbiTb nocTeneHHuft h paBHOMepHbift, ao 
TeM nepaTypbi 300°. 3 T y  T eM nepaTypy H eoöxoÄHM o noAAepjK ii- 
BaTb h b npou ecce  paöoTbi. n o A o rp e B  nyTeM BKAaAbiBaHHH b 
pyneft H arpeTofl 6oab3hkh HeAonycTHM, TaK KaK Bbi3biBaeT pe3- 
khh MecTHbifi neperpeB  h oadcth .

B A O K A a A e  hhjk. H p o c A a B a  H H A p a  (H C CP ) n o K a 3 a H b i p e 3 y A b -  

T 3 T b I ÖOAbUIOH H C C A eA 0 B 3 T eA b C K 0 H  p a Ö O T b l, n p o B e u e H H O H  H a  3a - 

B O A a x  hm. B. H . J le H H H a  b F lH A b 3 e H e , n o  y c T a H O B A e H H io  hhh- 
A y n iU H X  M eTO Ä O B  H 3rO TO B AeH H H  KOBOHHblX  IH T aM n O B  H BAHHHHH 

hx H a CTOÜKOCTb u iT a M n o B . H c c A e A O B a H H io  h  o u e H K e  n o A B e p r a -  

AHCb B c e  H 3 B ecT H b ie  M eT O A b i n o A y n e H H H  U iT a M n o B : o ß p a ö o T K O Ü  

p e 3 a H H e M , X O AO ÄH bIM  H ro p H H H M  B H A a B A H B a H H e M , A a B A e H H e M  B 
W H Ä K O M  COCTOHHHH, A H T b e M , Ö A eK T p O H M n yA b C H O H  H y A b T p a 3 B y -  

KOBOH O Ö paßO TK O H . B p e 3 y A b T a T e  H cn b iT aH H H  H 3rO TO B AeH H bIX  

yK a3 3 H H b IM H  M eTO Ä B M H  'H ITBM nOB yC T H H O B A eH a  CTOÜKOCTb U ITaM - 

nOB. K o3 (J )l})H U H eH T  CTOÜKOCTH Ä 3 H  H H * e .

O ß p a ß o iK a  p e3aH n eM ...................................................................  1,0
0 6 p a 6 o T K a  aaBaeHaeM b x o . io a iiO M  c o c t o h h h h  . . . .  3 ,5
06 p a6oTK a  aaßaeHHeM b ropaneM  c o c t o b h h h ................ 2 ,0
OöpaßOTKa aaBaeiiHeM b » h ä k o m  co cto » h h h ................. 1 ,2— 1,5
A a ih ie  ulraM iiw  . . .......................................................................1 ,0— 1,5
SaeKTpoHMnyabCHaa o 6 p a 6 o T K a .............................................. 1 ,0— 1,2

H oB w e HaynHbie H3biCKaHHH b o6 a 3 c th  npHMeHeHHH öoAbiUHX 
CKopocTeü npn (JiopMOH3MeHeHHHX M eTaAAa npHBAeKaioT k  ceße 
ÖOAblUOe BHHMaHHe B CBH3H C HOBbIMH 3aAanaMH, B03HHK3K)1UH‘ 
mh nepeA  TexHOAoraMH. ycTaHOBAeHO, HanpHMep, h to  TpyAHO 
nAacTHnHbie MeTaAAbi —  cnAaBbi THTaHa —  b pHAe cAynaeB  nOA- 
AaiOTCH IUTaMHOBKe TOAbKO npH npHMeHeHHH BbICOKHX cKopo- 
CTeü. IllTaMnoBKOü a h c to b o ü  c tb a h  h Tp yö  Ha ycTaHOBKax, HMe- 
io iuhx ck op o c th  Bbiuie 300 M /ceic, rioAynaeMbie c noM oiubio B3puB - 
naTbix BemecTB, npaKTnnecKH pa3peiuaeTCH 3aAana H3roTOBAe- 
hhh (JiopM AeTaaeü  KpynHoraßapHTHbix ,pa3MepoB, AeTaAeü cao>k- 
HOÜ (JlOpMbl B MeAKOCepHÜHOM npOH3BOÄCTBe HAH T3KHX, KOTO- 
pw e He M oryT 6biTb noAyneHbi b u iTaM nax. npeHM ym ecTBO 
uiTaMnoBKH c npHMeHeHneM B3pbiBnaTbix BeiuecTB CKa3UBaeTCfl 
b tom , h to  ä ah  noAyneHHH AeTaAeü  He TpeßyeTCH MoniHoe npec- 
coBoe oöopyÄOBaHHe h CAO*Hbie MeTaAAHnecKne uiTaM nti, no- 
CKOAbKy AaBAeHHH b 3 th x  CAynaHX co3AaioTCH anep raeü  B3ptjBa 
B cneunaAbHbix KaM epax.

H a p n A y  c  npHMepaMH npaKTHnecKoro 'npHMeHeHHH npouecca  
4>opMOH3MeHeHHH c noM oiubio B3pbiBnaTbix BeiuecTB MHorue na- 
paMeTpbi h o b h x  npoueccoB He ycTaHOBAeHbi h h bah io tch  npeu- 
MeTOM naynHbix HCCAeAOBaHHÜ cneunaAHCTOB Bcex CTpaH.

H a  CHMno3nyMe 6 h a  aacA y in aH  p n u  TeopeTHnecKHX a o k a b a ob  
(npocj). O ap A H p , HHM. rp a3 A H A  H A P -) o  pa3AOHIeHHH Hanpnace- 
hhh Ha noBepxHOCTH ueT aA eü , n oA ß epraeM bix  AaBAeHHio n pn  Bbi- 
COKHX CKOpOCTHX AeiJlOpMaUHH H X apaK Tepe H3MeHeHHH CBOÜCTB 
M aTepnaAOB (noBbruieHne n peA eA a  nponHOCTH Ha pacTHHteHHe, 
n peA eA a cA B n ra  h ä P -) npn  b h cok h x  h cBepxBbicoKHX CKopocTHX 
A3BAeHHH H ÄOKAaAa (A -p a  npoi}). /IpaCTHK) O KOHCTpyKUHHX 
yCT3HOBOK ä ah  HcnuTaHHH MeTaAAOB Ha CKOPOCTHX AaBAeHHB
50— 100 M jce tt.

O öopyÄO BaH H e 'noApa3AeAHioT Ha n e rb ipe  ocHOBHHe rpyn n bi: 
1) HMeioiuee ck op o c th  a o  1 M /cen , A o c ra ra e M H e  Ha MexaHHne- 
ckhx n p eccax ; 2 ) HMeioiune ck op o c th  o t  5— 10 M /cetc, A ocT iirae - 
Mbie npn  p aö o T e  Ha' M onoT ax ; 3 )  HMeioiuHe c k o p o c th  o t  
50— 200 M/ceic, AOCTHraeMbie Ha oöopyAOBaHHH h o b h x  THnoB; 
4 )  CKopocTH cB b im e-3 00  M jc e K , AOCTHraeM ue B3pbiBOM B 3pnB na-  
t h x  BeiuecTB.

/ Ia h  paöoT bi Ha c k o p o c th x  50— 100 M jc e K  em e ä o  ch x  nop 
He ö h a o  3KcnepHMeHTaAbHoro oöopyAOBaHHH h 3 3 k o h h  ifiopMO- 
H3MeHeHHH Ha 9THX CKOpOCTHX 0KCnepHMeHT3AbHOÜ OUeHKH He 
noAynHAH. /1-poM mpo^). O .  /IpacTHK ö h a h  CKOHCTpynpoBaHbi 
ABe MauiHHbi: ycTaHOBKa a a h  HcnbiTaHHH Ha pacTHiKeHHe npn 
CKOpOCTH AO 100 M jc e K  H HHeBMaTHneCKHÜ KOnep ÄAH HcnHTa- 
HHH AaBAeHHeM npH CKOpOCTH npHÖAH3HTeAbHO 50 M jce K .

ycTaHOBKa ä a h  HcnbiTaHHH Ha pacTHHceHHe npeACTaBAneT co- 
öoü  Bpam aiouiHÜCH m bxobhk AnaM eTpoM  700 m m . M axoB H K  mo- 
* e T  pa3BHB3Tb 3000 OÖOPOTOB B MHHyTy, nTO n03BOAHeT pBBTb  
öe3 noHHJKeHHH oöopoTOB onbiTHbiü o ö p a 3 e u  AnaM eTpoM  6 jk.m.
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M a c a o  o ö o p o t o b  M a x o B H K a  h  T e H 3 0 M e T p H q e c K «  H 3 M e p a e M u e  

p a 3 p b iB H b ie  ycH JiH H  p e rH C T p n p y io T C H  H a  o c u ,H a a o r p a M M e . I l p H c n o -  

c o 6 jie H H e  a a a  B B o a a  o 6 p a 3 u a  b  B n p x y  B p a m a io m e r o c H  M a x o B H K a  

n p e a c T a B J ia e T  coßoii H a c a a x y ,  b p o T o p o f t  y x p e n a a e T C H  o 6 p a 3 e u ,  

h  T eH 3 0 M e T p H x e c K H e  Ä aT H H K H . H a c a a x a  h  o ß p a 3 e u  n o a  a e f ic T B H -  

eM  J ip y lK H H b l H M eiO T  BO 3M 0JXH 0C Tb n O B O p a iH B a T b C H  H a  OCH B H a - 

n p aB aeH H H  M a x o B n x a .

J\jih n p a B n a b H oro  n on aaaH H H  o ß p a 3 n a  b B n a x y  nocaeaH H Ö  
yTOJimeHHoft n ac T b x i y K jia a u B a e r c H  b 3acTe>K xe n e c y m e r o  y n o -

JXjix ß o jie e  M o m u b ix  ycTaH O BO K, n p e a H a 3n aneH H H X  a a n  n iT aM - 
noBKH  j ih c t o b o h  C TajiH  npH  n o M o m n  p e 3HH0B b ix  n o a y n i e x ,  c o -  
saa eT C H  x o n e p  (pnc. 14) c oß aern eH H b iM  n o p u m e M , n o 3B o a n io -  
iuhm  n o a y n a T b  c x o p o c T H  y a a p a  400 MjceK.

Ha y x a 3 a H H o fi y c T a n o B x e  ß b ian  n p o n sB ea eH H  H C caeaoßanH B  
conpoTHBJieHHH a e tp p M a n H H  C TaabH b ix  o6pa3u,OB a n aM eT p oM  
30 m m  h B b icoT oö  60 m m , H a rp e T u x  a o  T e M n e p a T y p u  1050°.

n p H  oaHOM y a a p e  o c a a x a  o ß p a 3 n a  n o  B u c o T e  co cT a B H a a  
60 —  55=5 mm.

Cpeaaee c o n p o T H B a e n n e  ae (j> op M au ,H H  o n p e a e -  

a n e r c n  n o  (J>opM yae

A =  1 0 0 0  • Ä V l n  —  =  3 6 ,7  k z ) m m ? ,  
h

rae k

p a . B o  B p e M a  B p a m e H n a  M a x o B n x a  B U C T y n  O T ß p a c u B a e T  s a a -  

c th h h o  y x p e n a e H H y io  3 a c T e > x x y  n  o ß p a 3 e n  3 a x B a T U B a e T c a  b h .t - 

x oh  a a  y T o a m e H H y io  n a c T b .

riH eB M aTH necK H H  a xcn ep H M eH T a a b H u ft x o n e p  a a n  u iTaM nO Bxn 
aaB aeH n eM  Ha ß oab n iH X  c x o p o c T H x  (p n c . 13, a) n p e a c T a B a a e T  
c o ß o ii x aa n ß p oB a H H y K ) T p y ß y  1 a a n H o n  4  m  c  oH yrpeH H H M  a n a -  
M erp oM  50 m m . B T p y ß e  a ß n a ceT c a  w o a o T ,  BbinoaH eH H bin  b B n ae  
nopuiHH c M an ixeTH b iM  yn aoT H eH n eM . I lo p in e H b  Ha paccTOHHHH 
/i=1000 m m  yaep jK H B aeT C H  a a m e a x o n  2 . B n o a o c T b  T p yß b i bbo - 
a n T c a  o x a T b in  B 0 3 a y x  n o a  aa B a eH n eM  pp, n p n  o cB oß o ixaeH H H  
nopuiHH a a B a e H n e  B o a a y x a  n o B u iu a e T  c x o p o c T b  nopu iH H . T a x  
x a x  n op iu eH b  H M eeT oneH b M a a u it  B ec, o h  n o a y n a e T  ß o a b iu n e  
c x op ocT H  n p n  cpaB H H TeabH o H eß oa b iu o n  a a n H e  p a 6 o n e r o  n ya n . 
n p n  B ece  nop iuH H  G = 1  k z , a n a M e T p e  nopu iH H  d = 5 c m  T e o p e -  
T n necxaH  c x o p o c T b , a o c T n r a e M a a  b x oH u e  p a ß o n e ro  nyTH ,

cpeaH ee conpoTHBaeHHe aeiJiopMauHH 
b  kz/mm2;

V •—  o ß ie M  oßpaßoTaH H oro oßpa3ua; 
h 0 —  BbicoTa ao ocaJXHBaHHa; 
hi —  BucoTa n ocae  oca/KiiBaiina;
A  —  paßoTa y a a p a , paBiHaa 134 kzm. 

CpaBHenne c  conpoTHBaeHHeM ae(f>apMauHH Ta- 
x o r o  * e  ioßpa3ua npn craTH necxo ft H arp y3xe no- 
xa3biBaeT, h to  aaa ch c h th h  n a  5 mm iHarpeToro 
oßpa3ua TpeßyeTCH paßoTa  20 kzm, h t o  cooTBeT- 
CTByeT conpoTHBaeHHio aeiJiopMauHH 5,5 kz/mm2 
Han b 7 pa3 MeHbuie. OTCioaa BbiTexaeT, h to  
cxopocTb aeiJiopMauHH oxa3biBaeT eeßaaronpH H T- 
Hoe BanHHne « a  conpoTHBaeHHe nec[>opMauHH, 
h o  b t o  ix e  BpeMH B03HHxaiomee Bbicoxoe co n p o 
THBaeHHe ae<}>opMauHH npn cxopocTH x npnßan3H- 
TeabHo 100 M/ceK m o jk h o  Hcnoab30BaTb npH xo- 

aoaHOM BbiaaBaHBaHnn c a o x u u x  4>opM ße3 MeJxonepannoHHoro 
OT/xnra, aaa noayneHnn b u c o x o h  CTeneHH ae<|)opiMauHH npn an- 
c t o b o h  uiTaMnoBxe, npn noayneHHH t o h h u x  $opM  a eT a a en  n t .  n.

f— /Pf J77T7M
l

r h

II R 1
T

/ Psh , r -i / ~  2,54 • 3 
G  = 4 ' 5 V  l  =

55 M/ceK,

rae Pa ■ c p e a n e e  aaB aenne, x oT op o e  onpeaeaneTCH H3 an ar- 
paMMbi pacuinpeHHH (pn c. 43,6) npn npeanoaoixeHHH, 
h t o  p u  =  const.

P\Vil n

Ps

xfl

Pih ln h + h

v 2 —  ü i  h

n an  npn  p i = 5 , 5  k z /c m 2, p s —  2 ,5 4  k z /c m 2.

T e o p e r a n e c x a H  p a ß o T a  x o n p a  n p n  i 7= 1 9 , 6  c m 2, 1— 3  m .

A =  1 9 ,6  • 2 ,5 4  • 3  =  1 4 9 ,7  k z m .

npn BBeaeHHH HeaHannTeabHbix n o n p a B o x  Ha TpeHne nopurna  
4>axTHHecxaa cxopo cT b  v = 5 5  • 0,95=52 M/ceK.

Pnc. 14.

O a H a x o  B c e  s t h  B o n p o c u  n o a a e i x a T  a a a b H e n u ie M y  s x c n e p H M e H -  

TaabHOMy H 3 y n eH H io .

P a ß oT a  CHMno3nyMa noxa3aaa, h t o  b oßaacTH oßpaßoTXH 
aaßaeHneM  pa3pa6aTbiBax)TCH h HanHHaioT urnpoxo BHeapaTbca 
HOBbie nponeccbi, pa3BHTne x o T o p u x  b nepcnexTHBe oxanceT 
ßoab iuoe BaHHHHe Ha coBepmeHCTBOBaHne TexHoaorHnecxHX npo- 
ueccoB noayneHHH aaroTO ßox h t o t o b u x  a eT a a eö  b ManiHHO- 
CTpOeHHH.
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MHorono3HUHOHHbie npeccbi-aBTOMaTbi

Jl. A. nPHIUElIHOHOK
- r  '

B a p H a y / ib C K H H  3 a B o fl M e x a H H H e c H M X  n p e c c o s

JIA H O r O n 0 3 H U , H O H H b I E  n p e c c u - a B T O M a m  h b jis io tch  
oähhm  H3 HaHSojiee nporpeccHBHbix bh äob  npecooBoro 060- 

py.ÄOBaHHB. O h h  iiirapoKO n p H M e H s n o T c a  s  a B T O M o ß H Ä b B O H  npo- 
MblUIJieHHOCTH H Ä P y r H X  OTpaCJIHX MamHHOCTpOBHHfl.

Bapnay^bCKHH 3aB0Ä M exam m ecK iix  npeccoB, K O T o p b ift  n3ro- 
TOBJiHeT h MHorono3HiiwoHHbie npeccbi, k  H acToam eM y BpeMeHH 
o c b o h j i  M o a e jiH  npeccoB ycm iiieM  20, 40, 80, 160, 250 h 400 t 
C HHCJIOM paÖOHHX F103HHHH O T  8 ÄO 10.

ABTOMaTH MoryT ßbiTb oöopyÄOBaHbi noflaaefl äah mTyqHbix 
3aroT0B0K «  äJih nOÄOCbi. H a  npeccax yciMHeM 40 h 80 r 
HMÖIOTCH yCTpOHCTBa ÄAH UiaXMaTHOH BbipyÖKH.

 J  P h c . 1,

B  TaÖ Ä H iie  n p H B e Ä M u  o c »O B H b ie  ÄaH H bie s t h x  aBTOMaTOB.
K o jieH H a T b ie  Bajib i npecooB -aBTO M aTO B  y c m m e M  20 (p n c . 1) h 

80 t napaJu ieÄbH b i (JjpoHTy n p e c c a . A b t o m b t  ycH J i«eM  40 t «M e e T  

pa3pe3H O Ö  rjiaB H b ifl nan h  ö y re jib H b ie  
KOJieca. rip H B O Ä  n p e c c o B  aBTOMaTOB 
ycHjineM 160, 250, 400 t CHaÖHteH 6y-
TejIbHblMH KOJieCaMH C HenOÄBHIKHbIMH 
ochmh, nepneHÄHKyjiaptHbiMH k (jipoHTy.

r ip H B O Ä  n p o Ä O Ä b H o r o  n e p e M e m e H H H  

r p e f i ( }> e p a  «a  a B T O M a ia x  y c n j in e M  20,
40, 80, 400 t ocyniecTBÄHercH ot Ky-
JiaKa, CBH33:HHOrO C TJiaBHHM BajIOM 
npecca. Ha aaTOMSTax ycnjineM 160 h 
250 t  (pnc. 2 ) npoÄOJibHoe nepeMeme- 
HHe rpeftijiepa ocymecTBJineTCH Mexa- 
HH3MOM C M 3 JlbTHÖCKHM KpeCTOM. I lo -  
nepennoe nepeMemeHHe rpefi<}>epHbix 
jiHHeeK Ha Bcex aBTOMaTax, xpoMe aB
TOMaTOB yCHJIH6M 80 H  400 T, npOH3BO- 
ä h t c h  KÄHHbHMH, yKpenjieHHbiMH Ha 
noasyne npecca.

G raH H H H  n p e c c o B  y c n jm e M  20 h  40 t  
ueabH O CBapH bie, a  n p e c c o B  y c n jm eM  
160, 250, 400 t  cocTaB J ieub i H3 cB apH bix  
CTOJia, C ToeK  h  T p a B ep cb i, cK peru ieB H bix  
M eJK Äy COÖOÖ CTHHCHblMH ßOJITaMHJ aB- 
T O M a r ycHJiHeM 80 r  H M eeT jiH T y io  e r a -  
HHHy. A B TO M aT H  ocH a m en b i K a n  n e p e Ä -  
HHMH (TOHKaiO IHHM H), T a K  H 33ÄHHMH 
(TH H yUIH M H ) BajIKOBbliMH nOÄ3HaMH. 
f lp e c c b i  H M eioT  n p a B M b H o -p a 3 M a T b i-  
BaiomHe ycTaHOBKH h yc T p o ftcT B a  ä a h  
CM aTHBaHHH OTXOÄOB B pyJIOH. O tX O Ä H  
T3K3Ke MO>KHO p e3 8 T b  Ha H3CTH H05KHH- 
HaMH, K O Topb ie  ycTanaBÄH B aioTC H  Ha 
Kopnyce 3 aA H efi BaAKO Bofi noaaH H .

P hc . 2.

MoACAfa npecca

IlapaMeTphi
AA-821 AE-822 A-823 A-825 A-826C A-827

ycHaae npecca b m  .......................................... 20 40 80 160 250 400
X o a  noaayHa b m m .......................................... 140 200 150 200 200 300
H h c a o  x o ä o b  noJi3yna b  MHHyTy . .  . 60 25—50 40 30 26 20
KOAHieCTBO n 0 3 n m i f t ..................................... 8 10 8 8 8 8
PaccTOHHHe MejKAy n03HUHHMH B M M  . 75 130 210 300 300 450
PeryanpOBKa nyaHconoAepataTeaeft no

15 40 50 80BbICOTe B M M ................................................... 80 100
3anpbiTaa b h c o t h  b m m ............................ 270 350 525 670 590 850
Han6oJibmaH rnapHna aeHTti b m m  . . 75 120 300 250 250 420
HaHöoabinaH rayfiHHa b m th jk k h  b  m m 45 65 50 65 65 100
PaccTOHHHe o t  CToaa a o  ypoBHH noAa-

200 390HH JieilTbl B M M ............................................... 160 270 390 460
PaccTOHHHe o t  cToaa a o  ypoBHH rpeü-

150 150 300(p e p i iH X  AHHeeK b m m ............................ 210 300 340
PaccTOHHHe MeaiAy AHHePKaMH b m m :

135 230 400H a H ö o a b m e e ..................................... 300 400 530
H aH M eH bn iee..................................... 85 170 200 250 250 380

ToautHHa nOAnrraMnOBOft n.'lHTH b m m 40 50 90 90 90 140
SaeKTpoABHraTeab:

AC-71-6 AC-71-6T u n ...................................................................... AOC-42-6 AC-71-4 AC-92-6
MOIHHOCTb'B K e r n ..................................... 1,7 7 14 20 28 55
HHCAO OÖOpOTOB B MHHyTy . . . . 860 900 870 1 380 1 965 900

raöapHTHbie paaMepu npecca b  naane 
b  m m :

4 600AAHHa .................................................... 1 515 1 565 3 370 4 600 4 945
niHpHiia................................................ 1 800 2 590 4 435 2 015 2 115 2 370

raöapHTHbie paaMepu ycTaHOBKH b 
naane b m m :

AAHHa.......................... ... ..................... 2 625 2 625 2 625 4 600 4 600 6 000
niHpHiia................................. 2 590 2 590 2 590 9 000 9 000 9 195

BucoTa npecca Han ypoBHeM noaa
B M M ..................................................................... 2 360 2 965 4 000 5 230 5 150 5 695

Bec npecca b k  ............................................... 2 380 10 570 21 420 34 970 41 380 59 990
Bec ycTaHOBKH > «  .............................. 10 664 10 664 10 664 38 730 45 260 64 560
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f l p «  y c T a H O B K e  H a  c p e a n e f i  n o3H U H H  a o n o n H H T e n b H o f t  n o u a iH  

n iT yH H b ix  3 a ro T O B O K  h ä h  b s j i k o b o ü  n o a a H H  m o h c h o  U iT a M n o B a T b  

aeraJiH, a a a  K O T o p u x  T p e6yeTCH w a a o e  K o a H n e c T B o  o n e p a u n f t ,  b 
ÄB a  n o T O K a , b  p e 3 y a b T a T e  uero y a -B a n B a e T c a  n p o H 3 B O A H T e u b H o c T b  

n p e c c a .  A B T O M a T b i O H a ß x a iO T C H  u h c b m a T H n e c K H M H  n o a y u jK a M H  

RJ1SI npHJKHM a n p H  BblTHXCKe.

B c a y u a e  HeoÖXtOflHMOCTH U iTaM n oB aT b  a e T a a n  «a n o M  b h u 3 » Ha 
d o a e  n p ecca  M o ry T  ßbiTb ycTaH O BneH bi a on oaH H T ea b H b ie  cT>eM- 
hhkh b BH ae BHÄOK. JXeranb, n ou H H M aacb  c nyaH coH O M , y n n p a e x -  
ca  bo  B T yÄ K y cbeM H H K a, CH HM aeTcn c  n ya H coH a  h ocTaeTC H  Ha 
ypoBH e B epxH eft u a o c K o c T H  u iTaM n oB . H aaH H H e TaKHX c'beMHHROB 
n o3B oaaeT  npHM eHHTb iiiiT aM n u  3HaHHTeabH0 ß o a e e  npocTO H  k o h -  
CTpyKUHH.

Ha 9 *J ieM eH Tax , K O T O p b ie  ny>KH O  p e r y a n p O B a T b  n p n  n e p e H a a a a -  

Ke n p e c c a  Ha a p y r y i o  a e r a a b ,  y c T a H a B a H B a w T c a  y K a 3 a T e n H -a n -  

HefiKH . iHa r p e ö '( } )e p H b ix  3 a x f i a T a x  H M e io T c a  n p e a o x p a H H T e a H  a a s  

KO H TpoÄH  3 a  H a a n u H e M  3 a ro T O B O K . E c ä h  3 a ro T O B K a  3 a c T p a a a  b  

Be p x H e ö  h ä h  «H H C H e ft n a c T H  n iT a M n a ,  n p e a o x p a H H T e a H  p a 3 M H -  

KaiOT S Ä e R T p H n e c K y ro  u e n b  n p H B o a a  n p e c c a  h  o c x a H a B Ä H B a io T  

e r o ,

ABTOM aTbl 'O ßopyflO B aH bl (|) OTOSÄ eKT p 0 H H bl M CneTHHKOM r o r o -  
Bbix H3ÄeÄHÜ h o rpa iK aeH H H M H  h äh  *j>0T03aBec0H , n p e a o x p a H a io -  
iuhmh pyKH  p a ß o n e r o  o t  n on a a a H H a  b 30H y n iTaM nOB.

J la a  ycKopeHiHH h o ß a e m e H H a  C M enu  u iTaM n oB  Ha aBTOM aTe 
ycHÄHeM  400 t  ycTaH O B Ä eH  c n e u H aa b H b ifi Teabijiep; a a a  ya aa e H H H  
o t x o ä o b  H3 B ep xH e ft nacTH  u iTa M n o B  HMeeTCH Kanaiom HÖCH b h - 
6 pacbm aTeÄb.

A B T O M a T b l,  B b in y c K a e M b ie  b  « a c T o a m e e  B p eM H  3 a ß o a o M ,  3 H a - 

HHTeÄbHO O TÄH H aiO TC H  nO  K O H C TpyK U H H  O T  aB T O M aTO B , K O T O p b ie  

o n n c a H b i b  H a c T O H m e ft  c x a T b e .  H o ß b i e  a B T O M a T b i B b in o a H e H b i c 
yn eTO M  c o B p e M e H H b ix  T p eÖ O B aH H H , n p e a u H B a a e M b ix  k  M H o r o n o -  

3HUHOHHHM  H p eC C aM .

K oM noH O B K a h o b h x  n p e cco B  TaK O B a, h t o  B aÄb i n p H B o aa  p a c - 
nOÄOHceHbi n a p a a a e a b H O  4>POH Ty -  C n cTe M a  m ecTepeH  n p H B o aa  
BHnOÄH eH a o  B H ae O T a e a b H o ro  p e a y K x o p a , o t  K O T o p o ro  n p n  n o -  
MoniH A Ä H H H o ro  B a Ä a  UBH xceH He n e p e a a e T c a  ß yreabH b iM  K o a e - 
caM. 3 t h m  ÄO CTH raeTCH  M aKCHM aabHaa yHBiJiH KauHH  a e x a a e ft 
npeccoB  h  yn p o m a e T C H  n p e aycM O Tp e H H o e  F O C T o m  8260-56 H 3 ro - 
TO B Äenne n p e cco B  c  paaH H M  h h c ä o m  no3H UHÖ a a a  o ä h o t o  y c H - 
ÄHH, a TaKHCe nOB H H iaeTCH  TOHHOCTb H3rOTOBÄeHHH, o öecn eH H - 
BaeTCH BO3M0>KH'0CTb y3 Ä 0 B 0 ft CÖOpKH, nOHHJKaeTCH m yM H OCTb 
p a ß o T u  n p H B o n a ,

B h o b h x  n p e c c a x  n e p B a a  h o3 H u h h  n o M e m a eTca  n o  o c h  Ä eB oft 
c to h k h  h  iin a T yH a . 3 th m  n o Ä 3 yH  h c t o ä  p a a rp ya c a ro T c a  o t  h 3 th - 
6a iom H X  ycH Ä H Ö  n p n  B u p yÖ K e , h Ä et^ o p M a n n a  h x  n p n  p a ß o T e  
yM e H b in ae Tca . H a  n p a B o ft h  Ä eB oft c t o h k h x  H M e io rca  OKHa ä ä h  
n p o x o n a  rp e f i^ e p H b ix  ÄHHeeK. H o n e p e a H o e  pBHJKeHHe rp e ft ijie p - 
HblX ÄHH eeK  npOH3BO.'IHTCH C nOM Om blO KÄHHbeB, aaK penÄeH H blX  
Ha n o Ä 3 yH e .

n p o Ä O Ä b H o e  nepeM em eH H e rpeft(})epa  npoH 3BOÄH TCa ayuaK O M  
Ha TÄ3BHOM B a Ä y  aepe3 p e e H H O -u iec Te p e H a a Ty io  n e p e a a n y .

H a  a B T O M a T a x  y c T a n o B Ä e H b i  n y a H C O H o a e p H c a T e Ä H  n a T p o H O B  

HOBOH K O H C TpyK U H H , Ö O Ä ee  yaO Ö H O H  U ÄH  H aC TpO H KH . K o H C T p y K -

Uh h BHxaÄKHBaTeÄa na noÄ3yHe y c T p o e H a  thk, hto oßecnena- 
BaeTca HaHMeHbiiiHÖ npoTHÖ lOnopHoö TpaB epcu  h TeM CaMbIM 
ßonee «aae>K H oe BHTaÄKHBaHHe acTaueß H3 BepxHHX hoäobhh 
UiTaMnoB, ÄBTOMaTbi ocuaiuaiOTCH yKa3aTeÄaMH ycHÄHfl, koto- 
pbie npu neperpy3Ke paaMbiKaiOT aaeKTpHuecKyio uenb h ocTa- 
HaBÄHBaioT npecc.

R j in  B 0 3 M 0 Ä H 0 C T H  npH H CH M a a e T a u e ß  n p «  u iT a M n o B K e  hx 
«a H O M  B H H 3 » B H 0 Ä 3 y H a X  HM eiOTCH B H eB M aTH H eC K H e n pH /K H M H bie 

U H Ä H H U pb l.

B  cToae npeccoB ä ä h  OTaeÄbHbix n03HUHfl BCTpoeHbi npyacHH- 
Hbie BbiTaÄKHBaTeÄH h  nneBMaTHaecKHe n oa yu iK «. KoncTpyKUHa 
h x  TaKOBa, h t o  m o j k h o  6e3 aeMOHTaata aerKO ycTaHaBÄHBaTb 
ÄOTKH ÄÄH yaaaeHHH OTXOaOB H3 HHHCHHX nOÄOBHH IHTaMnOB.

O c o ö o e  B H H M aH H e y a e a e n o  o o K p a m e H H io  B p eM eH H  n e p e H a a a a K H  

n p e c c o B .  A ß T O M a T b i o c H a in a io T c a  b h u b h j k h h m h  n o a u iT a M n o B H M H  

n Ä H T aM H , n o 3 B O Ä a io iu H M H  CHHTb c  n p e c c a  c p a 3 y  B e c b  K O M n a e K T  

u iT a M n o B , y cT a H O B H T b  n o a ro T O B Ä e H H b ie  H a  3 a n a c H o ö  n a H T e  

u iT a M n u  a a a  a p y r o f l  a e T a a n .  V c T a H O B K a  h cH H T H e  O T a e a b H H X  

n03H U H Ö  B epX H H X  H iHHHCHHX nOÄOBHH IH TaM n O B  n p H  p e M O H T e  H 

n e p e H a a a a K e  3 H aH H T eab H O  o ö a e r n a e T c a  H a a H n n e M  c n e u n a a b H o r o  

M a H H n y a a T o p a  b B n a e  a K R y M y a H T o p H o r o  n o rp y 3 H H K a  c  bhäkoh. 
y  a e r K H x  h c p e a H H X  aB TO M aTO B  n p n  n e p e H a a a a K e  mohcho ö b i c r p o  

CM eH H Tb rp e ö 'iJ ie p H H e  Ä H H eftK H  B M e c T e  c  3 a x B a T a M H . T a a c e a b ie  

aB T O M a T b i O C H am a iO TC H  Ö b lC TpO C beM H H M H  rp e ß fJ ie p H H M H  3 a X B a -  

T a M H  T H n a  C T p y ß u H H , a e r a o  C H H M aeM b iM H  c  Ä H H e e K  n p n  o c a a ö a e -  

HHH BHHTOB.

B c e  p e r y a n p y e M b ie  saeM eH T b i p a c n o a a r a m T c a  b o 3m o * h o  ö ä h - 
m e  k  p a ß o n e M y  M ecT y  h  CH aßm aioTCH  y K a 3aTeaaM H -aH H eflK aM H , 
n o 3BoaH iom H M H  ß b ic x p o  ycTaH O BH Tb 3a a a H H y io  H acT p o H K y. H a  
n p e c c a x  h m c i o t c h  y K a 3a T e a n  n o a o * e H H a  n o a 3yH a  ä h m 6 o b o t o  
T H na.

J la a  yaoßcTBa npH HacTpoflKe, a T a n w e  a a a  Bbißopa onTH- 
M aabHoro pe>KHMa npn UiTaMnoBKe pa3ÄHUHbix a eT a a e fl npuBoa 
aBTOMaTOB ocH am aeTca ßeccTyneHnaTUM peryanpoBaHHeM  uncaa 
xoaoB .

B  H acToaiuee BpeMH yeraHaBÄHBaercH peryaH pyeM bifi n p H B o a  

Ha nocTOHHHOM TOKe. B  aaubHefiiueM n p ea n oa ara eT ca  n e p e x o a  « a  
MexaHHuecKHe BapnaTopu.

B 1 u e a a x  p a c n in p e H H a  T e x n o a o r H n e c K H x  B 0 3 M O *H O C T e fl  Ha 

a B T O M a T a x  m o ä h o  ß y a e r  n p o H 3 B o a u T b  p a 3 Ä H U H b ie  a o n o a H H T e a b -  

H b ie  o n e p a u H H : c ß o p K y  u iT a M n y e M o f t  a e T a a n  c  K a K o f l - a u ß o  a p y 

r o f l ,  H a n p H M e p  c e n a p a x o p a  n o a u in n H H K a  c  3 a K a e n K 0 f t ;  H a p e 3 a -  

H H e p e 3 b ß b i b u ix a M n y e M b ix  a e T a a a x  M a a o r a ß a p H T H U M H  p e 3 b ß o -  

H a p e3 H b iM H  r o a o B K a M H ; o n e p a u n n  K O H T p o a a ;  n e p e B o p a u H B a H H e  

a e x a a H  H a  180° .

B a B T O M a T b i M 05KH 0 B C T p a H B a T b  BbICO KO H aCTO TH bie H H a y K T O p U  

a a a  n p o M e jK y T O iH o r o  O T H in ra , CBapouHbie ro a O B K H  a a a  cB a p K H  

u iT a M n y e M o f l  a e T a a n  c  K a K o f l - a u ß o  a p y r o f l ,  noaaBaeMofl H3 Ma- 
r a a H H a -n H T a T e a a .

H s  H O B b ix  npeccoB b HacTOHiuee B p e M H  m r o T O B a H i o T C H  3bto- 
m s t u  ycnaneM 40 r.

y C H J IH e ,  H e O Ö X O A H M O e  U lT a M n O B K H  M e T O A O M  B b lA a B J IH B a H H B  n O K O B O K

noBOpoTHoro KyjiaKa

A. M. CMYPOB, C. B. HHKHTHH
H H H T Ä B T o n p o M

V'OHJIiHE, Heo6xoaM M oe a a a  iHTaMnOBKH, H aao yunTbiBaxb 
** npn npoeKTHpoBaHHH TexH oaorH uecK oro npouecca. 3HaHHe 
norpeßHbix ycHÄHfl uixaMnoBKH b npeaBapHTeabHOM h OKOHna- 
TeabHOM pyn b ax  no3BoaaeT paunoH aabBo Hcnoab30BaTb HiTaMno- 
BOiHioe oßopyaoBaH H e, nsßeraTb noaoMKH ero  h HixaMnOB, a  TaK- 
* e  cnocoßcTByeT yBeanneHHio cpoKa hx caym ßbi.

HHHABTOnpoMOM coBMecxHo c  Ky3iHeuHbiM uexoM M ockob- 
CKOro aBT03aBoaa HMenn JIiixaneBa paspaßoian h BHeapeH b 
npoH3BoacTbo  npouecc UlTaMnOBKH na KpHBOuinnnOM k o b o h h o - 
uiTaMnoBOUHOM npecce noKOBOK noBopoTHoro KyaaKa rpyaoBoro 
aBTOMcßnaa 3 H J I -164 MexoaoM BbiaaBanBaHHa [1].

ripHMeHeHHe BbiaaBanBaHHa Ha npecce no3Boanao conpaTHTb 
noTepa MeTaaaa nyTeM npaßaHaceHHa Beca h  (JjopMu noKOBKH k 
Becy b  4>opMe roroBoft aeTaan h SHanmeabHo oonpaTHTb koäh -

qecTBO iJiTaMnOBOHHoro oßopyaoBaHHa 3a cuct HCKaioaeHHa 
IHTaMnOBOUHblX MOaOTOB.

IÜTaMHOBKa noKOBOK noBopoTHoro KyaaKa no HOBOMy M exoay 
ocyiuecTBaaeTca 3a Tpn nepexoaa: ocaaKa 3aroTOBKH, npeaBapn- 
TeabHaa uiTaMnoßKa BbiaaBÄHBaHHeM h OKOHuaTeabHaa un-aM- 
noBKa, FIpHMeHaeTca aaroTOBKa anaMerpoM 120 mm, aaHHofl 
210 MM H3 cxaäh  40X.

Ha pnc. 1 HOKa3aHbi bct3bkh KOBOHHoro uiTaMna. B o  BcraBKe 
nepexoaa 1 npOH3BoanTCH ocaaua 3aroTOBKH aaa c6hbkh oKaan-
Hbl C ßOKOBOÖ nOBepXHOCTH H npHaaHHH 3arOTOBKe (JiopMbi, yaoß - 
Hofl aaa  ueHTpoBKH b npeaBapHTeabHOM pyube; bo iBcxaBKe ne
pexoaa I I  —  BbiaaBÄHBaHHe 3aroTOBKH (sckh3 noKOBKH n ocae  
UlTaMnOBKH b npeaBapHTeabHOM p y ibe  noxasaH Ha pnc, 2 ) ,  a bo 
BcxaiBKe nepexoaa /// —  OKOHnaTeabHaa uiTaMnoBKa.Вологодская областная универсальная  научная библиотека 
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H n >K e  n p o H S B e a e H  p a c a e T  y c H jm ö , n y a c H U x  a a a  u rra M n o ß K H  

iiokobkh  n o B o p o T H o ro  « y j i a K a  b n p e a ß a p H T e a b H O M  (n e p e x o a  I I )  
h  O KOHwaTejibHOM  (n e p e x o a  I I I )  p y a fe ax .

111 t  a m n o b k a b n p e a ß a p j i T e a b H O M  p y i  b e. H 3 - 
MeHeHwe (jwpMbi 3aroTOBKH b Korieaiibifi MOMeHT aecßopMHpoBa- 
hhb b npcAßapHTejibHOM pyabe npoTeKaeT TaKHM oßpaaoM , h to

H a yiacTKe 1 (pnc. 3) BbiaeaHM 6ecKOHeaHO Maabifi 3JieMeHT h 
cocTaß'HM ypaBHeHHe paBHOßecHa aeftcTByiomHx Ha Hero cna b 
noaapHoft CHCTeMe KoopanHaT |(pnc. 4 h  5 ).

Mt o 6 h  ÄaTb peuieHHe b 33MKHyTOM Bnae 3aaaan  o  naacraae- 
c k o m  paBHOBecHH n p «  3anojiH6HHH MeTajuioM yaacTKa 1, npHMeM 
ynpom aioiU H e aonym eH H a: 4 ) BCJieacTBne c h m m g t p h .h rpaHHHHbix 
ycjioBHH pacn peaejieH ne HanpajKeHHH OTHocHTeabHo öHcceKTpH-

ä  1 /

P hc . 1.

TeaeHHe M eTaaaa b h a o c k o c th ,  nepneHaHKyaapHOH k BepTHKaab- 
,HOH OCH, OrpaHHHHBäeTCa BepTHKajIbHbIMH CTeH K 3M H  HH/K'HCH H0- 
JioBHHbi m xaM na; Teaenne M eTaaaa b KOHHaecKyio noaocTb uiTaM- 
na npoHCXoAHT 6e3 npoTHBoaaBJienHa, a Äße BepxHHe noaocTH,

p a cn oao *eH H b ie  b nyaHCOHe, 
ueJiHKOM M eTaaaoM He 3anoa- 
HHIOTCH.

BeanaHHa (JiaKTHaecKoö aa- 
nojiHaeMOCTH noaocTH uiTaM- 
na oöycjioBJiHBaeT xapaKTep 
rpaHHHHbix ycjioBHH. r io c a e a -  
HHe on p eae jia ioT  cxeM y  « a -  
npa>KeHHoro cocToaHHa, BejiH- 
HHHy HanpajKeHHÖ b o ^ ie M e  
aei})opM H pyeM oro M eTaaaa h 
BeaHHHHy o ö m e ro  ycH ana 
UlTBMnOBKH.

npn onpeaeaeHHH ycnaHH 
u.eJiecoo6pa3Ho orpaHHaHBaTb- 
ca  anuib yaeTOM t b k h x  <|)aK- 
TOB, HO KOTOpbIM HMeiOTCB 
x o t h  6bi npH 6aH *eH H bie aaH- 
Hbie. Pa3BHTHe HHHceHepHoro 
M eToaa on p eaeae«H H  yenaHH 
npn oöp aöoT K e  M eTaaaoB aa - 
BJieHHeM oö a e ra a e T  peuieHHe 
nocTaBJieHHOH b aaHHoft pa6o- 
Te 3aaaaH.

K aK  H3B6CTHO, OCHOBHbIM 

M e T o a o M  p e u ie H H a  3aaaa  n o  

o n p e a e j ie H H io  H a n p a jK e H H Ü

c h  y ra a , paBHoro 2ß , aBaaeTca CHMMeTpnaHHM (pn c. 5 ) ;  2 )  oce- 
CHMMeipHHHyio 3 a a aa y  paccMOTpHM KaK naocK yio . ypaBHeHHa 
paBHOBecHH, c o c T a B j ie H H b ie  o  y a e T O M  npHHHTHX a o n y m e H H ft ,  

nocae  npeo6pa30®aHHa h m s io t  BHa (pn c. 5 )

d o r ÖT

d r d<p
■ <31 +  <j, =  0 ;

ÖT
— I - r  —  - 2 t  =  0, 
dtp dr

( 1 )

( 2 )

rae o T —  p a a n a b H o e  H a n p a K e H H e ;

<Tf — ■ TaHreHUHaabHoe Hanpa*eHHe;
T —  KacaTeabH oe H anpa*eH H e. 

yp aB H eH H e  (y caoB H e) n aa cT H iH ocT H  n p H H H M ae ica  b  caeayio- 
m e M  B H a e :

o r (3)

r a e  er» —  n p eaea  TeKyaecTH.
HH(}>4>epeHUHpyeM ypaBHeHHe ( 1 ) n o  <p h ypaBHeHHe (2 ) n o  r ,  

3aTeM BbiHTeM nepBbift pe3yabTaT H3 BToporo. T o ra a  c  yaeroM  
ycaoBHa (3 )  n o a y a H M

npn naacTHHecKOM aet|)opMHpoBaHHH a B aaerca  coBMecTHoe peuie- 
HHe aH^xfepeHU HaabHux ypaBHeHHH paBHOBecna c ypaBHeHneM 
(ycaoB H eM ) naacTHHHocTH [2 ], [3].

C  3T0Ö UeabK) paccMOTpHM B KOHenHblH MOMeHT ae^opM H po- 
BaHHa p a c ie r a o e  i(Ha pnc. 3 H3o6pasteHO cn aoinH oö aHHHefl, a 
aeflcTBHTeabHoe ceaeHHe HaoßpaiKeHo u itp h xob oh  aHHHefl) cene- 
HHe noKdBKH I — 0 — V I I  (<J)Hr. 4 ) ,

d2t  „ ö 2t  „ dz
 —  r 2  3 r  —  = 0 .
dtp2 d r 2 dz (4)

CoBM ecTHoe peuieHHe ypaBHeHHfi (3 )  h (4 )  c  yaeTOM T o ro , hto
(f

npn cp =  0 t  =  0, a npn <p => ßi t  =  —-  a a e T  B 03M 0 iK H O C Tb
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noayaHTb 3HaieHHe paaHaabHoro nanpaxenua o r, aeflCTByjomero 
no o c h  O— O na yaaerxe 1 (pac. 4  h 5):

" ' " " ‘ ( ’ + i - ) 1" - ? ’ -

rae di <  d <  d2.

n PH d =  d2 (roHKa rii) o r  =  <T|, Toraa

Peuiaa aHaao r H H H y x )  3aaaay aan Bcex yaacTXOB, n o a y a H M  3Ha- 
aeHHe o r ■= o< aa a  i -ro  yaacrxa:

" ' = 2 ^ ( 1 + i ) ' ” - r 1 ' (5)
t = k

rae h —  ancao yaacTXOB.
OnpeaeaHM HopMaJibnoe aaB.ieHHe Ha nyaHcoH b xoaxe A  (no 

pacneTHOMy ceaeHHio Ha pnc. 4 ), Hcnonb3ya «JiopMyny (5 ),

Toaxa A HBaaeTca oßmefi aan ceaeHH® 0— I, 0— I I ,  0— I I I  h  t .  a- 
i(cm. pae. 3 ). HainpaHieHHe o A BanneT, KaK <5yaeT noxa3aHo hh- 
sxe, « a  BeaHHHHy HanpHJxeHH® b xanmoM H3 Ha3aaHHux cea0HH®. 
riosTOMy aaa yMeHbuieHHa norpeuraocTH npHBeaeHHyx) BeaHan- 

Hy i'd„pB  BbipaJKCHHH 1( 6) onpeaeaHM Hcxoan H3 aeftcTBHTeabHMX 
pa3MepoB pynba, t. e.

rae F  —  naomaab ceaeHHH m  —  n  (cm. pnc. 3).
Opa F  24 • 310 mm1 HMeeM

/4 - 24310
~ T ä T  =  176mm-

H opM aabH oe HanpnjKCHHe b Tonne D  ßoabu ie HopM aabHoro Ha- 
n p a * e H «a  b Tonne A  Ha BeaHHHHy O s. OTcroaa

aD =  aA  +  °s • (7 )

Pemaa ypaBHeHHa paBHOBecna cna, npnaoHceHHux k sjieM en- 
TapHOMy o d te M y  b BepxiHeft (npasofi ,Ha pac. 4) noaocTH nyaH- 
coH a, ooBMecTHo c  ypaBHeHHeM ( 3 ) ,  m o jk h o  noayaHTb BeaHHHHy 
HanpaaieHHH b Tonne C:

(8 >

r a e  a, b h y  —  pacneTHbie BejinaHHM noaocTH, n p e a c T a ß a e H H O H  
b c x e M a T H 3 H p o B a H H O M  BHae.

Pa3M epu  3T0Ü moaocTH on p ea ea eH u  H3 paaeHCTBa aeficrBH- 
TeabHbix h npaiHaTbix n aom aaefl ceaeHH®, nepneHaHKyaapHbix k 
naocK ocra  aepTeaca h n p oxoa am n x  aepe3 to h k h  B, B ', C h C  
i(4>nr. 4 ).

HanpaaceHHe b noaxe B

Ob =1<Tc +;C Ts. (9)

PaccMOTpHM MecTO b pafioHe to h k h  M  (p n c . 4 ) .  B  nexoTopM ® 
MOMeHT aei}K>pM.HpoBaHHH 3a3op M e » a y  BepTHxaabHMMH cTeuxa-

mh MaTpHHbi h nyaneoHa He 3anoaHaeTca M e T a a a o M .  M ojkho 
n o x a s a T b  [5 ] ,  h t o  »opMaabHoe HanpHJxeHHe b  T o axe M

® r *

=  —  +  a*  * l  =  ~ 2  +  Y  Ä  2 ,1  •

r a e  a t  —  y r o a  n o B o p o T a  H a n p a B a e H H »  x a p a x T e p n c T H K ,  p a B -  
%

H M ®  ~  •

ß  KO HeaHM ® MOMeHT ae(J>OpMHpOBaHHH B 33BHCHM0CTH OT 3a- 
s o p a  A  M e s c a y  B epTH xaabH biM H  CTeH xaM H  M aT p n ab i h nyaHCOHa 
M O *e T  o ß p a ao B a T b C H  T o p u o B b ift  3a y c e n e a .  F Io sT O M y se jin aH H a  o M

aoaJKHa öbiTb öoabuie Ha iHexoTopyx) BejinaHHy e = -*f

T ,  « ,

aM  -  (2-1 +  0  as • (1 0 )

(f>
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3aBHOHMOCTb 8 =  / (*)•
ä a y c e H n a ,  h m h c t c h  H e o n p e a e A e H H o f t .

rfle l a —  Bhioora T o p i iO B o r o  

Im
Ojuavso npa —  

a

hah A  0 (h to  cooTBCTCTByer prcyTCTBHK) Topu oB oro  3ayceH- 
u a ) BejiHBHHa e, yBeAHHHBaHCb, npnHHMaeT HeKOTopoe npeaeAb- 
Hoe 3HaBeHne. C o ro a cH o  B u p axeH H io  (1 0 ) HanpHxeHHe CTm 
HMeeT n p eae ji, 3 «aqeH H e K on op o ro  m ojkho onpeaeAH Tb h cxoah  «3  
n p ea b o a o jk en n  h , h to  HopMajibHoe HanpHJKeHne, yBe^HHHBaacb o t
TOHKH D  K  TOHKe M , H3M6KH6TCH IIO 3aKOHy npHMOH, TaHTeHC

a s
y r jia  HamioHa KOTopofi paBSH —  12], [4],

riOBTOMy (pnc. 4)

M

2 h

npn pacneTe ycajiHft h6o6xoahmo yHHTbißaTb KoaeöaHHe TeM- 
nepaTypu hokobkh bo BpeMeHH. Ha BejiHHHHy «anpsDKeHHÖ b 
Ka>KÄOÖ TOHKe AecßopMHpyeMOro MeTaaaa BAHaeT aHaaeHne npe- 
aeaa TeKyqecTH, 3aBHcamero ot TeMnepaTypHO-cmoocTHux ycao-

bhh AeijtopMauHH. B AaHHOM 
cjiyqae BbiöepeM  3HaqeHHe 
n p e a e a a  TexynecTH, cooTBeT- 
CTByiom ee HaHMeHbuiefl npax-
THHeCKH B03MOJKHOH TeMnepa- 
Type npa uiTaMnoBKe noKOB- 
kh KyjiaKa Ha kphbouihüiHom  
npecce. Heo6xoanMO Taxace
npHHHMaTb BO BHHMaHHe He- 
paBHOMepHoe pacnpeaeaeHHe 
TeMnepaTypu b oöieMe no-
KOBKH.

Hcxoäh «3 sthx coo6pa*e- 
hhö, HaftaeM 3HaneHHe a, aah 
Tejia noKOBKH npa TeMnepaTy- 
pe 1150°, paBHoe 6,5 kz/mm2, a 
Aah oöaoh npn TeMnepaType 
950°, paBHoe 8,5 kz/mm2. C 
yaeroM BHÖpaHHoro 3HaaeHHH 
as h cßopMya (6 )— (1 1 ) onpe- 
A&neHU AaBAeHHH b T O H x a x  

A , B , B ', C, C ,  M  h M ' ce- 
aeiHHH 1— 0— VII (pnc. 3 h 4).

HanpHJKBHHH b xapaKTep- 
hux TOHKax apyrax BuaejieH- 
hux ceaeHHit (cm. pnc. 3) 
onpeaeaeHU aHaaorHHHO.

HopMajibHue HanpajKeHHH, 
ÄeficTByromHe Ha nyaHcoH, 
n,eviecoo6pa3Ho npHHHTb ah- 
HeÜHO H3MÖHHK>mHMHCH OT OA- 
hoü xapaKTepHOH tohkh k  
ApyroH (pnc. 4). 3 to ynpo- 
meHne, bhochmoc b xapaKTep 
pacnpeaeAeHHH HanpaHceHHÖ, 
He BU3usaeT ßoAbinoH no- 
rpeniHocTH [4].

HcnOÄb3ya b&ähhhhu Hop- 
MaJibHux HanpajKeHHH b Kaacaoft xapaKTepHofl tohkc, nocTpoHM 
aniopu HanpaaceHHÖ (pac. 4 h 6) aah ceqeHHft 0— I, 0— II, 
0— I I I  H t. a.

Hon ho e ycHAne BuaaBAHBaHHH paBHo (b MacuiTaöe) oßbeMy 
npocTpaHCTBeHHofl araopu HanpaiKeHHH, t . e.

P = t f ° d F ,
F

r A e  F —  n n o m a a b  n p o e K U H H  n oB ep xH O C T H  K O H T a K T a  M e T a a a a  

o  n y a H c o H O M  n a  r o p a 3 0 h t a a b h y io n n o c K o c T b ;

«J —  B e p T H K a A b H a a  cocTaBnaiomaH H o p M a A b H o r o  H a n p a -  

HCeHMH.
JXjIH HOCTpOCHiHH HpOCTpaiHCTB6HHOfi aniopu HeOÖXOAHMO 3H3Tb 

saBHCHM'OCTb HanpH*eHHH ot KoopA'HiHaTu cp, t. e. ot yroa noBO- 
pora paccMaTpaBaeMoro ceqeHHa OTHOCHTejibHo, HanpHMep, ceqe- 
HHH 0— I, HanpHJKeHHH B KOTOpOM MOHCHO npBHHTb 3a HaHaAbHUe 
(npa <p“ 0). BupaaHTb 3Ty 3aBHCHMOCTb MaTeMaTHHeoKH He 
yAaercH Aaace ynpomeHHO,

OAHaxo, 3Haa pacnpeAeAeHHe HanpHHceHHfi b BbueAeaHux ce- 
««HiHhx, moxiho n o c r p o H T b  ynpomeHHy» npocrpa®CTBeHHyio snw

P h c , 6.

p y  HanpameHHÖ, ecAH npaHHTb AHHeÖHyio 3aBHCHMOCTb Hanpa- 
JKeHHH OT KOOpAHHaTU <p. rioÄcqHTaHHuö o6"beM npocTpa.HCTBeH- 
HOÖ sniophl V 0K33BACH pBBHblM 352 000 MM3.

yqH TU B aa MaoniTaö nocTpoeHHH a n iopu  ( 1 : 8 ) ,  onpeAeAaeM  
noAHOe ycHAHe uiTaMnOBKH b  npeABapHTeAbHOM pyqbe:

p  =  8 V  =  3 5 2 0 0 0 -8  = ^ 2 8 1 6  000 k z  =  2 8 1 6  r.

TaKHM pßpa30M , noAHoe ycHAHe niTaM noBKa b npeaBapHTeAb- 
hom py qbe  P  onpeA eA eH o nyTeM «3M epeHHH o ö b e M a  cxeMaTH3H- 
poBaHHOH an iopu  HanpHHceHHÜ, nocTpoeaHOH no AaHHUM

( 1 1 )

(6 )  —  (9 )  H (1 1 ).  Ü.AH «aXOJKAeHHH 3THX 3aBHCHMOCTeft ÖUAH  
HCnOAb30BaHU HCXOAHUe ypaBHBHHH B qaCTHUX npOH3BOÄHUX (1 )  
h (2 )  iH p a3 pa6 oT aH H u e  MeTOAU [2 ] h (4 ],  no3BOAHK>nxae peuiHTb 
qacTHyio 3 aA aq y , t . e. onpeAeAH Tb ycHAHe niTaM noBKa noKOBKH 
npn  3aAaH.HbIX yCAOBHHX. .

U,eAecoo6pa3HO a a h  cpaaHeHHH npoßecTH pacqeT ycHAHH uiTaM- 
noBKH b npeABapHTeAbHOM pyqbe no MeTOAy A. B. PeöeAbCKoro. 
3 t o t  MeTOA pa3paöoTaH npHMeHHTeAbHo k uiTaMnoBKe BUAaBAH- 
BaHaeM noKOBOK pa3AHHHoft KOH(j)Hrypan.HH [4],

C A e A y a  MeroAHKe l[4 ], onpeACAHM oraocH T eA bH oe  yAeAbH oe  
AaBAeHHe «  tohkc A  (pnc. 7):

^ = ( l + r t l n ^  +  ( l + t- ^ - ) . n ^ + ^ ,

rae F n —  nA om aab  noKOBKH b nAane;
I I  —  nepHMeTp hokobkh (no ceqeHHio M M ') ; 
P  =  0,4;
Po = '0 ^ ;

fn  =
K d i

A  =  — •

TlpHHHMaeTCH epeAHee 3HaqeHHe ß =  ßä =  5°30/. 
TaKHM oÖpaaoM,

59900
n .  =  (1 +  0,4) l n — —  +

*  3020
980,8

( l  +  — )\ 0,096/
3020 

ln 1730 +

+  0,4
2 • 59900

=  5 ,2 t
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OTHOCHTOAbHOe yÄWIbHOe AaBAOHHe B TOHKe a

na — nA +  1 =  5,2 +  1 =  6,2; 

OTHocHTejibHoe yaevibHoe uaBneHHe b Tonne C

nc =  ( l  ln  =  1 ,7 3 ;
c \  0 ,12 2 /  V  6 0  /

OTHOCHTenbHoe yueAbHoe AaBAe»ne b  TOHKe B  

t iß  — t Iq  +  1 =  1 ,73  +  1 =  2 ,7 3 ;  

oraocHreAbHoe yAeAbHoe AaBAeHHe b  Tonne D

d% —  A\nD = n a +  p-

+  0 , 4

t g ß l  

2 2 4  —  65

2 2 4  —  6 5  

1,92

-  = 6 , 2  +

✓

=  6,9;

O T H O C H T e n b H o e  y a e A b H o e  A a B A e H H e  b T o n n e  M

n M  — n D +  P
2 ^ .  

h  ’

P = Aß Aß

-  = e , 9  +  0 , 4 2- & ^ >  =  , 0 A

AjHaAorHAHo OHpeAeABHH aHaneHHa m  aah  Apyrnx xapaKTep- 
Hhix Tonen AaHHoro ceneHHH h ocraAbHbix BbiAeAe»Hhix ceneHHö 
(cm. pnc. 3).

riOÄCAHTaH'HblH O Ö b e M  9IIK>pbI, ÜO- 
C T p o e H H U Ü  n o  AaH H b l M  OTHOOHTBAbHblX 
AaBAeHHfl, Va = 4 1 6  000.

H a u e e  o n p e A C A H M  c p e A H e e  3 H a n e - 
HHe n:

416 000 

59900
=  6,94.

KOCTH KOHTaKTa MeTaAAa H OÖAOfiHOft KaHHBKH npOnOpUHOH.aAbHH 
BeA'HAHHe P0S  (p  —  K0^4>4>HUHeHT TpeHHH). H a  3TOM OCHOBa- 
HHH npouecc Aetjl'OpMHpOBaHHH B KOHGAHblH MOMeHT UITaMnOBKH 
npeACTaBHM KaK ocaA K y  «eK O Topoft noKOBKH h a o c k h m h  öoflKaMH 
(p n c . 9), HMeiomeft b ropH30HTaAbHOft h a o c k o c t h  onepxaHHH no- 
KOBKH nOBOpOTHOrO KyAaKa C OÖAOeM (BBHAy CHMMeTpH'H nOKa- 
3ana noAOBHHa oca>KHBae- 
MOft noKOBKH B nnaue, t. e.
4>nrypa A B C D E F H L M ) h 
BHCOTy h, paBHyio toaiuh- 
H e  oöaoh. H a A e e  noAara'
e M , HTO B nA O C K O C T H  K O H 
T a K T a  M e T a A A a  c 6o ft k a m  h 
K a c a T e A b H b ie  HanpH/KeH.HH 

IipOnOpUHOHaAbHbl BeAH- 
H H H e p e p tJ  5 »  3 H a n e H H e

S)

P ho. 9.

cpe A H e r o  K034>4>auncHTa T p e H H H  p cp o n p e A e A H M  K a K  cpeAHeapniJ)- 
MeTHHecKyio B e A H H H H y  H3 C A e A y i o m e r o  ßbipaacenHH:

P c p ^ S = 1 (1

npHiKHMan pacnpeACAeHHe TeMnepa- 
Typw b noKOBKe paBHOMepHbiM, HaÜAeM 

= 7 , 5  Ka/MM2.

rioAHoe ycHAne uiTaMnoBKH b  npeA- 
BapHTeAbHOM pynbe onpeAeAHeTCH no 
CAeAyiomeft (J>opMyAc:

P  =  kpF,

T A e

kp =  » i j  =  6,94 • 7,5 =  52 « r/x tx t2.

C A e A O B a T e A b H O ,

P  =  52 - 59900 =  3120000 tcz =
=  3 1 2 0  m .

I I I  t  a m n o  b k a b o k o  :h h a t  e a  b ,h o  m p y n b e .  Okoh- 
HaTCAbHaH mraMnOBKa noKOBOK upoh3 BOAhtch b pynbe o tkph to-  
ro THna (cm . pnc. 1), H a  pnc. 8  noKa3aHa noKOBKa, oTurraMno- 
BaH.H a h b 3tom pynbe.

HpH uiTaMnoBKe 0 oßnoeM pyneß 3anoAHHeTCH «ecKOAbKO paHb- 
rne MOMeHTa, cooTBercrByioiuero HHHCHeMy noAOJKeHHio nyaHCOHa. 
IIosTOMy b caMOM KOHue npouecca npoAOAJKaeT Ae<}>opMHpoBaTb- 
CH TOAbKO CAOH MeTaAAa, H3XOAH11M1 ftcH Ha ypOBHe HAOCKOCTH 
pa3i>eMa uixaMna. ToAiu«Hy caoh  Ae4>opMHpyeMoro MeTaAAa 
MOJKHO CHHTaTb paBHOft TOAIUHHe OÖAOH (3], a iHanpHJKeHHoe
COCTOHiHHe CAOH --- ÖAH3KHM K  HanpHSCeKHOMy COCTOHHHK) npH
OCaJKHBaHiHH nOA nAOCKHMH ÖOÖKaMH. illpH 3T0M KacaTeAbHbie 
iHaupHHCeHHH, BO3HHK3!0IUHe B nAOCKOCTH TOHeHHH MeTaAAa, AO-

8 p

«THraioT S H a n e H H H  - E - , K a c aTeAbHbie u a n p H H c e H H H  b nAoe-

inpH ropHHefl AeiJjOpMaUHH K03(j>(j)HUHeHT TpeHHH p MOHCeT 
ÖUTb npHHHT paBHbIM 0,3. CAeAOBaTeAbHO, Pep =  0,4.

PaccMOTp'HM ceqeHHe O — X , noBepHyToe OTHOCHTeAbHo cene- 
iHHH O — A  Ha HeKOTopbiß yroA q) (pnc. 9, a ) .  C  ueAbio ynpouie- 
hhh öyaeM CHHTaTb, hto b KaHCAoft TOHKe paccMaTpHBaeMoro ce- 
HeHHH HaÖAiOAaercH nAOCKan Ae^opMauHH. H ah nAOCKOro Aeijiop- 
MHpOBaHHOIX) COCTOHHHH AHljxJiepeHUHaAbHble ypaBHeHHH paBHO- 
BeCHH HM6IOT T3K0H BHA:

=  0 ;

ÖT = 0 i

dx dy 

dz 

dy dx

a ycAOBHe naaCTHHHOCTH yneTOM  p cp z ■,

■ ° X  =  0 .

( 1 2 )

(13)

Ü p H  c o B M e c T H O M  p e m e H H H  ypaBiHeHHft (12) h (13) m o j k h o  no- 
AyHHTb BHaneHne o v (pnc. 9, 6 ) :

1 +

X i  c p  D f 2 M cP x  \ 

h ) '

O t H B C H  a a B H C H M O C T b  D ^ = f ( X ,  <p) K  HeKOTO p b I M  <}>HKCHpOBaH- 

iHbiM 3 H a H 6 H H H M  y r A a  <p, oooTBeTCTByioiuero c eneHHH O — A ,  
O — B , O — C  h  T. A-, BafiÄeM p a c n p e A e A e H u e  HanpniKeHHft b 
K a * A O M  H3 H>a3BaHHbix ceneuHH. H a n p u M e p ,  a a h  cen e H H H  O — A  
u M e e M

P  cpD0_ A 2

~ i r ) '
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y a e j ib H o e  Ä a B ^ eu H e  p on p e A e A H e T cn  TaK :

d o - a

d <p
V-cpE>o—A

O — A t s - p  •
o  o

A  +  F c p D  Q — A  \  

V 3 h )

2  Pr/pc \
;  « « *  =  « , (14)

lAHajiorHqHo «a fifleM  yaejibHbie AaBAeHHH h äah ociaJibHbix 
ceMeHHH. B  TaÖJi. 1 npBBeAenbi aHaueHHH p, BhiuncneHHbie no 
<jx>pMyAe (14 ). 3 H a a  BeAHHBHbi po-A, P o - b ,  po-c h t . ä-, n aft- 
AeM cpe^HHe yAeiibHbie AaBAeHHH p A äah  KaiKAoro ynacTKa 

i (T p e y ro A b H H K a ): O A B , O B C  h t . a . KaK  cpeÄ H eap H ^M eTH w ecK H e

BMHBHHU:

_  J _  _ 1 _

Pu OAB — 9  P o - A  +  9  P o - B  '<
2

_  J _  J _

P u  OBC -  2  P o - B  +  2 p 0- c

H T. Ä.

f lo j iH o e  ycHAHe inxaMnoBKH

P  =  2 S/>A Fa ,

rAe F  —  nAomaAb ynacTKa (TpeyroAbHHKa) no 4)Hr. 9.
öpH H H M aH  ananeHHe as =  7 kz/mm2 npn  TeM nepaType noKOBKH 

b cpeAHeM 4000° «  HcnoÄb3yn AaH.Hbie Ta 6a. 1, inoAynHM noAHoe 
ycHAne, «eoöxoÄHM oe äah UlTaMnOBKH noxoBKH b OROHnaTeAb- 
h o m  p y n b e :

P  =  2 E  />A F a  =  2 • 191636,3 • 7 =  2683 m.

T  a 6 ji h u a 1

yqacTOK (Tpe- 
yrojibHHK)

njiouiaib
B MM%

CpejHee yaejib- 
noe «aBJieHiie 

B K ijM M 3

ycHAHe Ha ynaci« 
xe (TpeyroAbHHKe)

F A 8 K !

O A B 3860 7,35 28371,0
O B C 3900 6,85 26715,0
O C D 1960 6,85 13426,0
O D E 3070 7,13 21889,1
O E F 3860 7,13 27521,8
O F H 4310 7,00 30170,0
O H L 2370 7,40 17538,0
O L M 3440 7,56 26006,4

B c e r o: ^  u F u =
191636,3

ÄHaMeTp noKOBKH (6e3 3ayceHiia) D n = '211  mm2. Cpe&HHH npn- 
BeAeHHaa BweoTa no kobkh h n cp =  58 mm. 

iH o a T O M y

n n0K =  3 ( l  +  ° . '1 ^  +  ° , ° 5 ^  +  ° ,  ■!5  ü l )  =  4,22.

C A e Ä O B a T e A b H O ,

k p  — 7 • 4,22 =  29,6 k z / m m 2;

P uok — 29,6 • 36 000 =  1 070 000 kz =  1070 m.

Z I a h  o n p e A e A e H H H  B eAH H H H bi P 3 n p n  n p eA n o A O J K eH H H , h to  
n p o iU iT a M n o ß b iB a eT C H  n o n n n  B e c b  3 a y c e n e u ,  H a Ö A eM

/  hn cp h \
^ ( l + O . l — +  0 . 1 - ) ;

/  58 60 \
n3 — 2 ^1 +  0,1 +  0,1 —  J =  3,76.

I lA o m a A b  3ayceH iia iu h p h h oh  b '

F3 — b L cp,

rA e  L Cp —  AAHHa 3ayceHua no  nepnM eTpy;

F3 =  60 • 964 =  57 840 m m 2.

C A e Ä O B a T e A b H O ,

K p  =  os n3 =  8,5 • 3,76 =  32 kz/ m m 2;

Pa =  K p F 3 !

P 3 =  32 • 57 840 =  1850 • 880 kz =  1851 m.

B HTore HaxoAHM MaKCHMaAbHoe 3HaLienHe ycnAHH UlTaMnOBKH.

P  =  P n0K +  P 3 =  1070 +  1851 =  2921 m.

B  H a c T O H m e e  B p eM H  n o n o B K H  n o B O p o x H o r o  K y A a K a  u iT a M n y io T  

H a  KpH BO U IH nH O M  KO BOHHO-U ITaM nOBOHHOM  n p e C C e  yC H A H eM

4000 t.
T  a 6 JI h u a 2

ycHBHe b m
OTHOCMTeJIb-

Pyqeft OnpeaejieHo OnpeaejieHo Haa pasHHua
no npeajiarae- no MeTOAHKe B %
MOMy pacie iy (4)

IlpeflBapHTeJibHHft . . . . 2816 3120 9,7
OKOHHaTeJlbHblft.............. 2683 2921 8,2

FIpHBeAeM p ac iex  ycnAHH UlTaMnOBKH b oKOHnaxeAbHOM pynbe 
no MexoAHKe, npeAAaraeMoft b paßoxe [4]. 

yCHAHe B KOHeHHblH MOM6HT Ae<}>OpMHpOBaHHH

P  =  Pnov Ar P3>
npHTCM

P  noK =  hpF,

rAe F  —  nAomaAb bokobkh b nAatHe, paBiian 36 000 mm2;
h p  —  as  n nOK>

/ h3 D n hnp \
nnoK =  3 ( 1 +  0,1 7 — +  0,05  - +  0,15  —  ) .

'  ha hn cp D n /

B  BbipaHCeBHH äah BeAHHBHbl r tn0K , bg  H h g —  COOTBeTCTBeHHO 

AAHHa H TOAIHHH.a 3ayceHAa B OÖAOHHOM M’OCTHKe. npH B eA eH H b lft

B  T a ö A . 2 AaH hi ycnAH H , H eo6 xoA H M b ie  ä ah  LUTaMnoBRH b n p eA - 
BapHTeAbHOM h OKOHHaTeAbHOM pyH bH x, n oA y ie tH H H x  n p n  p a cn e - 
T e  oöohm h cn oc oö a M H .

H e 6oAbmaa paäHHua M exA y aeAHiHHaMH ycHÄHfl (He öoAee 
9 , 7 % ) ,  onpeaeAeHHbix c  iHcn0Ab3OBaHHeM BH>KeHepHoro MeTOAa 
pacnera, noKa3biBaeT ueAecoo6pa3HOcrb ynpomeHHÜ aHaAHTHne- 
CKoro h rpatj)HHecKoro nopHAKa h h x  npneMAeMOCTb a a h  npaK- 
THHecKHX pacneTOB npn pa3pa6oTKe TexHOAorHHecKHX npoueccoB 
uiTa.MnoBKH « a  KpHBOuiHnHbix ko b ouh 0 - in t  a m no bo uh bi x x npeccax 
noKOBOK CA05KB0H KO«4>Hrypai;HH.
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B o 3 H H K H O B e H H e  n y 3 b i p e f i  H a  o K p a m e H H O H  n o B e p x H O C T H  a B T O M o ß H J i e f i

A. A. flM HTPHEBA, A. ü. HH0HHA, C. f l. KOKHH

M o c h o b c k m m  aBT03aB0fl M anoB M Tpaw H bix  aBTOMOÖHnefl

O A  TIOC/1E/1HEE BpeMH b  OTeaecTBeHHoö aBTOMoÖHJibHofi 
np'OMbIiUIJieH'HOCT.H UIiHp'OKO BHeApaeTCH J ipopecC  yCK'OpeHiHOrO 

^wc^arapoBaHUH (6öiHÄepH3annH) KyaoBOB nepe« oxpacKofl.
TaK, «anpH M ep , Ha FopbKOBCKOM H yÄbHHOBCKOM aBT03aB'0ÄaX, 

a TaKJKe M o cko bcko m  3aBOAe Majioji.HTpa>KHbix aBTOMOÖHAeft ne- 
pea oxpacKoft KyaoBa 4>oc4>aT«pyKiT; Ha M o cko bcko m  aBT03aB0Ae 
HMeHH J I«x a «e B a  n epea  OKpacKoö cj>oc(})aTHpyiOT onepeHna rpyao- 
bhx  aBTOMoÖHAeft. Ooc4>aT«poBa'H.He KyaoBOB « ä h  onepeH H « He- 
3aB«CHMO o t  KOHCTpyKHHH aoperaTa  ca eA yeT  paccM aTph b aTb KaK 
aBTOMaTHHecKHH npouecc noAroTOBKH noBepxHOCTH k  OKpacKe, b 
pe3yÄbTaTe KOTOporo noB epxaocTb xo p o m o  oan m aeTca  o t  3a rp «3 - 
HeHH« h Ha noBepxHOCTH MeTaÄÄa oßpa3yeTca  (j)0C(f>aTHaa nnenKa 
H3 BepaCTBOpHMblX <}K)OCl»pHOKHCÄbIX COÄefl. <l>O0(})aTHble nOKpbl- 
thh  yjiyH iuaioT cpenAeH ne (aflre3HJo) c nocÄeAyiomHMH AaKOKpa- 
coHHbiM« MaTepnaÄaMH h yBeÄH«HBaiOT b 2— 3 pa3a  aHTHKoppo- 
3HÜHyfO CTOHKOCTb BCeTO nOKpblTHH.

OAHaKo c  BHeApeHHeM SToro nporpeccHBHoro MeToaa yaacTH- 
ÄHCb CÄyaan o6pa30BaH H « ny3bipefi a a  OKpameHaoft noBepxHOCTH 
KyaoBa (B3AyTHa ÄaKOKpaeo«Hoft nÄ eH K a).

HocÄeAHee oßMCHaeTca tcm , h to  (|)oc(}>aTHaa noBepxHOCTb b 
OTÄ’HHHe OT TÄaAKOfi He(j>OCi{j)aTHpOBaHHOH noBepxHOCTH HMeeT ryß- 
«aroe CTpoenne h 3aAep}KHBaeT ßoÄbuiee KOAH«ecTBO BOAopacTßo- 
pH'MblX COÄefl, «T O  SBÄHeTCH OCHOBHOft np.H«HHOH B03HHBHOB&HHS

<*£, ~ , 4 * ' .  r e *•*" , - f .

£ u M K m ü B f c a m .

ny3brpeft. CÄeAOBaTeÄbno, epn ■4>oc4)a'rHPOBaHiHl1 003AaeTca 6oÄee 
ÖÄaronpHHTHa« cpeAa a ä b  b o3 hhkhobbhh« ny3bipeft. HosTOMy c 
BBeaeHHeM cj)oc(J)at h pob a h hh äoä>kho öbiTb yHyameno KaaecTBO 
OTMblBKH »(J>00(J)3T:HpOB3HHiOH nOBepXHOCT« OT BOA'OpaCTBOpHMblX 
c o B e f i .

r iy 3 b ip b K H  '(cm . p H C y H O K ) iHa O K p a n ieH H O H  n o B ep x H O C T H  K y 3 0 B 3  
B'03H'HKa>K)T C Ä eÄ yTO m H M  0 Ö p a 3 0 M .

B a rp eccH B H o ft c p e A e , K o rA a  BÄajKHOCTb B 0 3 A yx a  Bbirne 75% h 
pe3KO H 3 M e H «e T c «  T e M n e p a T y p a , n a  noBepxH O CTH x aBTOMOÖHÄ« 
(raaBH blM  0Öpa3OM , r0 pH 30 'H TajIbH bIx) npOHCXOÄHT KOHÄeHCaUHH 
BaarH. 3 T a  B a a ra  n poH H K aeT  « e p e 3  n op b i B a K O K p a coq H oro  noKpbi- 
T «a  h AO CTH raeT « a c T H «  BO ftopacTB O pH M bix c o B e f l,  o cT aB H in xca  
HeyAaBeHHbiM H, 3 t h  c a o h  riHrpocKonHHHbi n o  CB oeft n p «p O Ä e ,

aKTKBH© BnH TbiBa'ioT B f la ry  n, yB ejiH H H B aacb b  cbocm  oÖ BeM e, 
AaBHT n a  c jio h  K p acK H , Bbi3H Baa h x  B 3 A y T «e ;  c o 3 A a B a e M o e  aaB - 
B en ne nponopHHOiHaÄbHO TC M n e p a T y p e  h K O H H e H Tp a u H « co ^e ft.

n o Ä y «e H ,H e  o n a ro B  aa B ae H H a He 3 3 b h c h t  o t  np H po A bi p a cTB O - 
pHM bix ooBefi; 6e 3pa 3Ä H «H O , '6y A y r  ä h  s t o  HecM biTbie c o ä h  p a cTB O - 
pa 4)OC(j)a THpO,BaHHa, HÄH  COÄH »e C T K O C T H  iBOÄbl, « Ä H  B O T C pyK  
p a ß o a e ro , —  H e 3 H a ««Te Ä b H o e  K O Ä H «e cTB o  Äroßbix B o a o p a c TB O p H - 
m m x ooÄefi Bbi3biBaeT o ß paa oB aH H e ny3bipeft, K O TOpbie M o ry T  
p a c n o Ä a ra T b c a  KaK n o  M e ra Ä Ä y , t b k  «  M e * a y  c ä o h m h  Ä aK O K p a- 
COHHOTO nO KpblTHH .

C Ä e a o B a Te Ä b H O , B03iHHK«oBeHHio ny3bipeft n p n  ih8ä h « h h  boäo-
paC TB O P 'H M blX  COÄeft B n O K p bITHH Ö y fty T  CnOCOÖCTBOBaTb:

n Ä O x a a  a A re3H a M e * Ä y  n o cÄ eA O B aTeÄ bH o HaHOCHMbiMH cäoh m h  
KpacK H ; H ea*ocTaTO «H aa c y u iK a  SMaÄeft (H ecoÖ ÄiOÄGH He peacHMa 
CyUIKH B COOTBeTCTBHH C T Y ) | B K panÄ eH H e H3 B 0 3 Ä yX a  «a C TH H  
nbiÄH, yBeÄHHHBaroubHX n o p «C TO C Tb  n o K p b iTH a .

H c x o a a  H3 Te O p e TH «e C K O rO  OÖOCHOBaHHa npH HH H  B03HHKHOBe- 
h h h  ny3b ip eft Ha OKpam eHHOH «O B e p x H O C TH  «  np aK TH ae cK H X  p a - 
6o t  n o  y c T p a H e n n io  y K a 3 a «H o ro  a e ^ e K T a , c Ä e a y e T  peKOM eHÄO BaTb 
C Ä e a yio m H e  M e p o n p n a TH a .

iH e oß xO Ä H M o Tm a Te Ä b H O  O TM b iB aTb  'noBepxH OCTH  o t  B o a o p a c T - 
B op nM b ix co Ä e ö  » a  aceM  n p o T a a c e H ««  n o a ro TO B K H  h o n p a cK H  K y- 
30Ba.

iFTpH C Tpo H TeÄ bC TB e OKpacoHHoro u e x a  h b äo  npeacae e c e ro  n o - 
3 a 6 o T H Tb c a  06 o 6e c n e «e H «H  s t o t o  « e x a  acm  h h ep a«  h 3 0 b a n n o  fl
BOÄOft.

B C Ä yq ae T p a n c n o p ra p o B K «  «  x p a n e n n a  r o T O B u x  aBTOMOÖHÄefi 
HaÄO  H 3 ß e raTb  Ä Ä H Te Ä b H o ro  H axo acA e B H a « x  b yC Ä O B H a x, Ö Ä a ro - 
np n a TC TB yio m iH X  b o  3 h h k h  ob eHtno n y 3bipefl. H h  b KoeM  CÄ ya ae 
HeÄb3a T p a H c n o p T n p o B a T b  b b to M 'O ö h ä h  b 3a.KpbiTbix (H e  p e m e T- 
« a T b ix )  a u jH K a x  h ä h  b Tp io M a x  n a p o x o flO B , He «M e r o m a x  cn e - 
U'HaÄbHOH B0HTHÄHHHH, a T3K>Ke yn a K O B b lB a Tb  B  p a 3 Ä H «H b ie  B Ä a - 
DonpoH HuaeM bie nÄeHKH (T H n a  no ÄH a.M H Ä H bix ).

B npo-u ecce BK cnÄyaTauH H  He C Ä e a y e T  n oK p b iB a n , aBTOMOÖHÄb 
M aTep naÄ aM H  T «n a  '6pe36HT h äh  x p a « « T b  b  n o M e m e n M  c  nOBbi- 
meHHOft BÄa>KHOCTbIO.

iHa M o c k o b c k o m  3aBOAe M aÄOÄH TpaacH bix aBTOMOÖHÄeft 6u ä h  
iiO ÄyaeH bi b  n p o u e c ce  BKCnepHM eHTa p e 3 y Ä b T a T U , CB H fleTe Ä b CTB y- 
K>m«e 06  yÄ yn u ie H H H  K aae cTB a o tm m b k h  n o B e p x H o c Te ö  o t  b o ä o - 
p a cTB o p H M b ix  coÄ eö n p «  B B e fle H ra  b B a n a y  naccH BH poBa.H H a <J)oc- 
<J>OpHOH KHCÄOTbl, A O  oß m e ft KHCÄOTHOCTH 0 ,9  TO «e K .

BblÄO  T3K>Ke yCTaH O BÄ eH O , «T O  B03M05KH0 K O HCepBHpO BaTb BOAO- 
p a cTB o p H M b ie  c o ä h  HaHeceHHeM  6oÄ ee h ä o t h h x  h ae cK O Ä bK o y T O Ä - 
m e n H b ix  CÄoeB n o K p b iTH a . X o p o m n e  p e 3 y Ä b Ta T b i n o  c to A k o c t h  
nOKpblTHH K B03HHKHOBeHHK) «y 3 b ip e fl ßblÄH n O Ä y «6HbI np H  3ÄeK- 
Tp o c Ta TH «e c K O M  HaHeceHHH uina TÄ eB K H  h  T p e x  CÄoeB s m h ä h  no 
4)oc(j)aTHpoBaiHiHoft «  rp yH TO B a H H o fl (M e ro A O M  nyÄbB epH 3aH ,H ii) 
nO B epX H O C T«.

Ta K H M  o ß p a 3 0 M , n p n  BBefleHHa T a K o r o  6e 3ycÄ O BH o n o Ä e3H oro  
m e p o n p h H TH a , KaK ^o c ijja TH p o B a H H e , T p e ß y e T c a  O AH OBpeM eHnoe 
no A H a TH e  oß m e ft K y Ä b T y p w  npoH 3BO A CTBa b u e x e , a HMeHHO: 
6e3ycÄO BH Oe Bbm oÄHeHHe Te x H O Ä o rH a e c K o ro  n p o n e c c a  c  B b iA e p -  

>KHBaHHeM p e u e n Ty p H b ix  h  Te M n e p a T y p n b ix  pe?KHMOB B 3 h h , n p n - 
M eHeHHe n p «  OTM biBKe K yaoBa iA e M H H ep aÄ H 3 0B a H »o ö (o ß e c c o - 
ÄeH-Hoft) BOAbi, coÖ ÄiO AeHHe T e M n e p a T y p  «  BpeM eHH c yu iK H , o ß ec- 
neaeHHe H yjK H o fl TO ÄiUHH bi nO K pblTHH , a TaKJK e B b icoK O K aae crB e H - 
H oe Bbm oÄHeHHe p a ß o T  n o  npo(J)HAaK TH K e o ß o p y A O B a H n a  h h o a - 
A e p jK a H n e  o ß m e fl « h c t o t b i  b pe xe . B npoTH BH O M  C Ä ya a e  (J)oc- 
<j)aTHpoBaH.He m o jk c t  BM ecTO 3 H a «H T e Ä b H o ro  y B e Ä H «e H «a  cp o K a  
CÄyjK Ö bi aBTOM OÖHÄa y x y A U iH T b  3auiH TH bie  c B o flcTB a  A a K O K p a c o «- 
« o r o  nO K pblTHH .
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B M EXAH H M ECKH X u e x a x  a B T 0 3 a -  

B O ÄO B  n aC TO  npH M eH H IO TC H  B ep T H - 

K a A b H O -n p O T H J K H b le  C T3H KH  C BbICOKO p a C - 

nO AO JK eH H U M H  paÖ O H H M H  C T 0 A 3 M H , BblCO- 

T a  p a c n o A o m e H H H  K O T o p b ix  H H o r A a  a o c t h -  

r a e T  2,5 m  o t  y p o B H H  n o A a .

ripn pa3M em eH H H  t b k h x  c t 3 h k o b  p h a o m  

CO CTaHK3MH, HMeiOIUHMH OßblHHyiO BblCO- 
T y  p acn oA O Ä eH H H  c t o a o b , a a ipyA H H eTC H  
T p aH cn op T H p oB K a  A e T a A e ft  k  p a ß o n e M y  
M ecT y.

Ha H p o c A a B C K O M  m o t o p h o m  3 a B O A e  H3- 

r o T O B A e H  n o A B e M H H K  k  B e p T H K a A b H O -n p o -  

TH JKH U M  C T 3 H K aM  (C M . p H C y H O K ).

P a ß o T a  n p n  n o M o iu H  rp y 3 o n o A 'b e M H H K a  

npO H C X O Ä H T CAeAyKD H lH M  o ß p a 3 0 M .  P a ß o -  

HHH y C T a H 3 B A H B a e T  H IAH K  c  A eT 3 A 5 IM H  c 

n o A a  H a  r p y 3 0 B y io  K a p e T K y ,  3 a T e M  c o  

c B o e r o  p a ß o n e r o  M e c T a  B K A io n a e T  n o A 'b e M -  

HHK, H r p y 3  n O Ä H H M aeT C H  Ä O  yp O B H H  CTO- 

A a  C T aH K a .

OßpaßoTaHHbie AeTaAH nepeAaioTCH no 
CKAH3y Ha A p y ro ft  cthh o k  h ah  yKAauu- 
BaioTcn b h iu h k . rpy30B aH  KapeTKa ony- 
CKaeTCH noA  AeftcTBHeM coßcTBeHHoro Be- 
ca . B u x o a h iu h ü  nepe3 A pocceA b oTpafio- 
TaBUIHft B03AyX 3M0pTH3HpyeT OnyCKaHHe 
rpy3a .

f lo A 'b e M H H K  y c T p o e H  n p o c T O .

C TO H K H  1 ,  H 3 T 0 T 0 B A eH H b le  H3 C TaA bH b lX  

T p y ß ,  c o e A H H e H b i B B e p x y  u iB e A n e p o M  2. 
M e > K A y  H a n p a B A H io m H M H  c t o h k 3 m h  y c T a -  

H O B AeH  p aß O H H ft n o p u iH e ß o f t  U .HAHHAP, 

u i t o k  K O T o p o r o  c o e A H H e H  c  T p a B e p c o f t  3. 
T p a B e p c a  c  y cT a H O B A eH H b iM H  H a  H e ft A ß y -  

m h ß A O K aM H  4 n e p e M e m a e T C H  n o  c t o h k ü m ,  

n e p e 3  ßAO K H  n e p e K H H y T  T p o c  5 , o ä h h  k o -  

H e u  K O T o p o r o  K p en H T C H  k  K p b iu iK e  u h -

AH H Apa 6 ,  B T op o ft —  k  rp y3 0 B o ft K ap eT - 
K e 7. n ap aA A eA b H O C T b  c T o e x  oß ec n eu n - 
B aeT ca  ueH TpH poßaH H eM  n o  pacToneH H U M  
OTBepCTHHM Ha 0CH0B3HHH B U IB eAAepe.

K  OCHOB3HHIO CTOHKH K pen H TC H  <j)AaH- 

p a M H .

H a A n n n e  CHCTeM bi n o A B H J K H u x  Ba o k o b  

n03B0AH eT noAH H M aTb r p y 3  Ha Bb icoTy,

p a B H y io  yABOCHHOMy p a ß o n e M y  xoAy 
nopn iH H  b  AHAHHApe. iipH H U H n  paßoTb i 
rpy3onoÄT>eM H H K a aH an o rn n eH  npHHUHiiy 
p a ß oT b i y3 A a  aBTO norpy3H H Ka.

B rpy3onoA "beM H H K e M o ry T  npHMeHHTb- 
CH AHAHHAPbl OAHOCTOpOHHerO H AByXCTO- 
p oH H ero  AeftcTBHH, npnn eM  n epB b ie  M oryT  
ßbiTb n A y H *ep H b iM H  h  nopuiH eBbiM H , a 
BTOpbie TOAbKO nOplHHeBblMH.

B o A b u iH M H  n p e H M y m e c T B a M H  o ß n a A a io T  

n A y H H c e p n b ie  a h a h h a p h , T a K  K a K  B H y T p e n -  

HHH n a C T b  TH Ab3bI U H A H H A p a  M OJKeT ß b iTb  

H e o ß p a ß o T a H H o ft .  B T H A p aB A H H ecK O M  a h - 

A H H A p e  n A y H > K e p H o ro  T H n a  n A y H H c e p , H3- 

ro T O B A eH H b ift  H3 T p y ß b i ,  n e p e M e m a e T C H  b  

H a n p a B A H io m H X  H y r y H H b ix  B T y A K a x .  B 
B e p x H e ft  B T y A K e  y cT a H O B A e H b i y n n o T H H io -  

m n e  K O A b u a . M e > K A y  B e p x n e f t  h  H H * H e f t  

B T y A K a M H  H M eeTC H  p a c n o p H a n  B T y A K a . 

B K a n e c T B e  o c h o b h o t o  U H A H H A p a  H cn o A b -  

3 y eT C H  T p y ß a .

O r p a H H n e H H e  xoAa n A y H J K e p a  ä o c t h - 

ra eT C H  y n o p o M  b  T o p e u  H H * H e f t  B TyA K H  

K O A b ija .  H h a h h a p  3 a r A y u ie H  C H H 3y ä h h - 

m e M  h  H M e e T  B B e p x y  (jw a H e u , ä a h  c o e A H -  

HeHHH C K p b lU lK O ft U H A H H A p a . B K p b lU IK e  

n O M e m e H  B O ftAO H H U H  K O A b lieB O ft CaAbH H K  

ä a h  y c T p a H e H H H  T e n n  M a c A a  h  3 a u iH T U  o t  

rp H 3 H  n p n  B X O A e  n A y H n c e p a  b a h a h h ä P-

n p H M e H e H H e  rp y 3 o n o A 'b e M H H K a  n p n  p a -  

ß O T e  H a  B epT H K 3 A b H O -n p O T H >K H b IX  C T3H K aX  

3 H a n H T e A b H o  o ß A e m a e T  ycA O B H H  T p y A a  h 

n o B b im a e T  n p o H 3 B O A H T e A b H o c T b .

H. A. 3AK
flpO C/iaBCKM H  MOTOpHbIM  3aB O fl

OflHOPETOPTHblH rA 3 0 rE H E P A T 0 P  C TA30BblM OEOTPEBOM

JPE H E PA TO P  ( c m . p n c y H O K ) n p e A i ia -  

3 H a n eH  ä a h  H H A H B H A y a A b H o ro  CHaß- 

HceHHH K O H T p o A H p y e M o ft  a T M O c c fie p o ft  K p y n -  

h m x  n e n e f t  h a h  r p y n n b i  m c a k h x  n e n e ft .

T e H e p a T o p  H a rp e B a e T C H  c  n o M o m b io  n a -  

H eA b H b ix  r a 3 0 B b ix  r o p e A O K , o ß e c n e n H B a io -  

U IH X  p a B H O M ep H b ift  o ß o r p e B  p e T o p T b i  c  

K a T a A H 3 a T o p o M .  M e c T H b ie  n e p e r p e B b i ,  x a -  

p a K T e p H b ie  a a h  o ß u n H u x  r a 3 0 B b ix  r o p e -  

AO K , C O B ep iU eH H O  HCKAIOHaiOTCH.

P e r y A H p o B K a  TeMnepaTypu narpeBa aB  

T O M a T H n e c K a n  —  npn noMomn n p i iß o p a  

314/1,-32 c  nueBMaTHHecKon n30ApoMnoii 

npH C TaB K O Ö .

B K O M n u eK T  r e H e p a T o p a  b x o a h t  ßAO K  

OHHCTKH H C X O AH U X  T33 0 B  OT n p H M eC e ft

cepu.

TexHHM ecKa« xapaKTepHCTHKa

ripOH3BOÄHTeJIbHOCTb B M^HÜC . . . .  40—50
TeMnepaTypa peiopTw  b °  C ...................1050— 1100
Harpeß p e T o p T w .....................................  rasoBuft
Pacxoa raaa ajia no^yqeHHH aTMOCtpepw 

b M̂ juac;

Ha ocnOBe M e i a H a .......................... 10
Ha o c n o B e  n p o n a H a ....................... 4

PacxoA ra3a Ha HarpeB renepaTO poß  
M 3jnac:

Ha ocn oB e  M e T a H a ............................... 4— 5
Ha ocHOBe nponana............................ 1—2

raOapHTHhie paaM epu  b m m :

AAHHa............................................................ 2200
uiHpHHa........................................................  1500
B w c O T a .................................................  2500

TeHepaTop B H e A p e H  b  n p o H 3 B O A C T B O  

H a  rO p b K O B C K O M  3 B T 0 3 a B 0 A e .

a . r. ro jiyB E B , b . h . c t e o a h o b a , 
JI. C. lOPrEHEB

H H H T A B T o n p o M
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3 A r P y 3 H H K  J I H C T O B  B  U I T A M I l  I l P H M E H H T E J I b H O  K  K P y n H O r A B A P H T H b l M  U E T A J I f l M

O  A F P y 3 H H K  (cm . pncyHOK) c j iy * H j i  ääh  aBTOMaTn-
^  wecKoä n o a a ia  KpynHoraöapHTHHX jih c to b  b bh - 
THJKHue u naM nu .

J I h c t w  noÄaiO TCH  c o a H o ro  yp o B H H , h to  a o c T H ra e T c a  
nepnoflH H ecKHM  nOÄHHM aHHeM  Bceft C T o n u  ä h c t o b  n o Ä « -  
eM H b lM  CTOJIOM.

Z ( a a  n p e Ä y n p e * Ä e H H H  O Ä H O B peM eH iH oft n o s a H H  Ä B y x  

j ih c t o b  3 a r p y 3 iH K  C H a ö iK e H  M arH H TH b iM H  p a c n y u iH T e j ie M  

H p aÄ H O aK T H B H b IM  HCTOHHHKOM KOHTpOJIH TOJIIU,BHbI nO - 
Ä aBaeM bix j ih c to b .

3 a rp y 3 H H K  jie rK o  nepeM em aeTCH  n o  pejibcaM , n o  k o t o -  
pbiM OM o t b o ä h t c h  n p n  n e p e H a jia Ä K e  U iTa M n o B  h jih  n p n  
p a ö o T e  B p y n H y io . 

nojrbeM iHbiH  c t o ji  3 a rp y 3 n n K a  M o iK e r 6biTb «cnoJH >30- 
BaH ä jih  CT>eMa TH JK ejibix u iTa M n o B  c n p e cca  h yc Ta H O B - 
k h  b « e r o .  

3 a r p y 3 « H K  B H eÄ p seT C H  b n poH 3B O Ä C TB O  « a  M o c k o b - 
ckom  3B T0 3 a B 0 Ä S  HMeHH J ln x a n e B a .

H cn 0 Ä b 3 0 B aH H e 3arpy3HHKOB no3BOÄHT y jiy n m n T b  y c - 
j io b i ih  T p y Ä a , oöecneH H T b  6 e3 on a cH oc T b  p a ß o T H  h  n o - 
BbicHTb b 2 p a 3 a  npoH3BOÄHTeÄbHOCTb T p y Ä a .

T e x H H M e c K a a  x a p a K T e p H C T H K a

npOH3BOÄHTeJlbHOCTb (MaKCHME/lbHafl) B UIT/MaC . . . 360
P a 3 M ep b i 3 a rp y «c a e M b ix  jih c to b  b m m :

ÄJiHHa..............................................................................................  2000— 2200
u iH p H H a ..................................................................................1000—1400
T O J im H H a ..........................................................................  0,8— 1,5

B blC O ta  CTOnbl j ih c to b  b m m Ro  500
B b ic o T a  n o Ä t e M a  c t o j ia  b m m ...................................................  U o  1100
rpy3onoÄ i>eM H ocTb  cTOJia
O ß iu a a  M o m H o c T b  n p H B oaa  b k b t t i...........................
P a c x o a  c x c a T o r o  B o s x y x a  b m %\u ü c ............................
T a ö a p H T H b ie  p a3 M ep b i ' 3 arpy3M H K a b m m :
>  ÄJiHHa...............................................................................

U IH p H H a...................................................................................
B U C O T a ......................• .........................................................

T jiyÖ H H a  npHHMKa n o i  paM oft 3 a rp ya H H K a  b m m

40
7

0,23

2860
3050
2180
550

r .  M . P Q 3 E H ,  r .  M .  J I H H K O B ,  K ) .  A .  P O r O B

H H H TA B To n p o M

C T A H  A J I f l  H A K A T b l B A H H f l  K O H H M E C K H X  K O J I E C

ME T O X t  HaKaTbiBaHHH 3 y ö b eB  KOHim e- 
c k h x  u ie cT e p eH  ocHOBaH Ha n o c jie -  

AOBaTeJlbHOM MeCTHOM Äe(})OpMHpOBaHHH 
3 yöoH aK axH b iM  HHCTpyMeHTOM, H a rp e T o r o  
C nOMOIUbK) T. B. V. nOBepXHOCTHOro CJIOH 
3ar0T0BK H . P a 3 p a 6 oT a H H b iH  n p o u e c c  no- 
3BOJineT aaM eH H Tb n p eu ß a p H T e jib H o e  3 y 6 o -  
H ape3aH H e KOHHnecKHX u iecT ep eH .

f l j i H  H a K a T b iB a H H H  3 y 6 b e s  u ie c T e p e H  c o -  

3 u a H  3 y 6 o H a K a T H b if i  n o j iy a B T O M a T  (c m .

p n c y H O K ) , n p e ^ d a B j iH io m H H  c o ö o h  a r p e -  

r a T ,  H a  K O TO pO M  npO H 3BO ÄH TCH  H H JiyK - 

UH O H H biß  H a r p e ß  3 a ro T O B K H , H a x a T b iB a H H e  

h o Ö K a T b iß a H n e  3 y ö b e B  k o h h h c c k h x  u i e c i e -  

p eH .

3 a r o r o B K H  y c T a H a ß j iH B a io T  H a  C T eH e  

B p y n H y io ,  c-beM  k o jic c  c  H aK aT aH H b iM H  

3 y6 b H M H  a B T O M aT H 3 H p O B aH .

T e x H i m e c K a «  x a p a K T e p H C T K K a  

IlpOH3BOJlHTeJlbHOCTb B UlT/HaC 20—30
I laB J ieH H e, p a 3 B H B te M o e  hhct-

pyMeHTOM, b m ..........  75
Mhcjio o ö o p o T O  b aeTaJiH  b mh-

H y T y ...........................  30—60
T lO Ä aqa H H C T p y M eH T a .....................T lJ iasH o  p e r y j iH p y e -

Maa
U n aM eT p  H an aTb iB aeM O ro  ko h h - 

q e c K o r o  KO Jieca b m m :
M a K C H M a J lb H b lft ........ 350
M H H H M äJlbH blft............. 175

M a K C H M a jib H u e  p a 3 M e p t i H a x a -  
TW B ae.M oro 3 y 6 a  b m m :

Ä J iH H a ......................... 50
B b i c o T a ........................... 20

0 6 m a n  M o m H o c T b  M exaHHSMOB
n p H B oaa  b K e r n ............. 30

MomHocTb reHepaiopa b x e m  HO
HacTOTa TOKa b zu , . . . . .  . 2650

3 y 6 o H a K a T H b ie  n o j iy a B T O M a T b i B H e u p n -  

IOTCH B npO H 3B O ÄC TB O  H a  aBTO M O Ö H JIbH blX  

H T p a K T O p H b lX  3 a B O Ä a X .

,Hjih 33BOÄOB, B b inycK a iom H X  rp y3 0 B b ie  
aBTOMOÖHJiH h TpaKTO pbi, eJKeroAHO Tpe - 
öyeTC H  ö o jib u io e  KOJIHHeCTBO BeuOM bix k o - 
HHqecKHX u iecT ep eH . B H eu p eH H e Ha b t h x  
3 a B 0 A a x  n p o u e o c a  r o p a n e r o  HaKaTbiBaHHH 
co K p a tH T  Ha 4 0 %  tnpOHSBOACTBeHHbie no-

Tep n  M eT a ju ia  h u a d  H a p o u n o M y  X03HH- 
CTBy 3K0II0MHK) CBblUie 1 MJIH. py6. B TOR.

E . H . n P O X B A T H J I O B  

H H H TA B To npoM
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B . <t>. K o H e B ,  f l .  M . A p o H O Ä ,  B . A . K y p o ß ,  A . n .  f l  e- 
ß e A H H C X H Ü ,  A ß TO M O ß H A b H U e  K a p ß lO p a TO p H U e  A B H raTejIM .
M ainrH 3, 1960.

y f l y q U I E H H E  p aß on ero  npouecca, a caeaoBaTeabHO, h co -  
3aaHHe HOBbix, ß oa ee  coBepm eHHUx xoHCTpyxHHft nop im ie- 

Bbix ÄBH raTeaefl BHyTpeHHero cropaHHH aocTH raeTca  n y ieM  
iWHTejibHbix SKcnepHMeHTaabHO-ÄOBoaoaHbix paßoT, 3axaK>naio- 
ih h x c h  b noayneHHH HeoßxoAHMbix xapaxTepncTHX. r io a yq a eM u e  
pe3yabTaTbi cymecTBeHHO 3aBHCHT o t  npaBHabHOCTH Bbißopa Me- 
t o a h x h  SKcnepHMeHTOB h o t  TmaTeabHOCTH h x  BunoaHeHHa. 
IloSTO M y BUXOÄ o  CBeT KHHTH, OTpaiXaKMHeft MHOTOaeTHHH OnblT 
HayMHO-HccaeaoBaTeabCKofi h axcnepHMeHTaabHoft paßoTbi no 
ycoBepuieHCTBOBaHHK) aBTOMoßnabHbix xapß iopaTopH bix ABHraTe
Aeft, HaKonaeHHbiö rpyn n o ft coTpyaHHXOB H A M H , HBaaeTca 
BecbMa CBoeBpeMeHHbiM h np eacTaB aaeT  3HaqHTeabHuft HHTepec.

KHHra c o c t o h t  H3 oaHHHaauaTH raaB , coaepixa iH H X  182 CTp. 
TeKCTa h 105 pHcyHKOB, h npHaoaceHHa. B  npHaoweHHH aaHbi 
<j)opMbi npoTOKoaoB HcnbiTaHHH ÄBHraTeaa, Taßam ia  ya e a b iio ro  
Beca B 03ayxa  npn p a 3 A H m u x  TeM nepaTypax h aaBaeHHax, xa - 
paKTepncTHKH OTeaecTBeHHbix h 3 a p yß e *H b ix  ÄBHraTeaefl —  
B cero 115 pncyHxoB h oaH a Taßanua.

HaHßoabinee MecTO b KHHre OTBeaeHo CBeaeHHHM o xapaxTe- 
pncTHKax aBTOMoßnabHbix xapßiopaTopHbix ÄBHraTeaefl (r a a -  
Bbi I; V — X ) :  onncbiBaeTca Ha3HaneHHe pa3AHHHUx xapaxTepa- 
c t h x ,  MeToau h x  noayneHHH, oßpaßoTXH h Hcnoab30BaHHa. 
3aecb HarnjiH OTpaaceHHe Hanßoaee aacTo BCTpenaromHeca b 
npaxTHxe aBTOMofinaecTpoeHHa xapaxTepncTHXH aBTOMoßnabHbix 
xapßxipaTopHux ÄBHraTeaefl; peryanpoBOHHue xapaxTepncTHXH 
no cocTaBy CMecn, xapaxTepncTHXH no y ray  onepe>xeHHH 3aiXH- 
raHHa, AeTOHaHHOHHbie, cxopocraue, Harpy30HHUe h xapax ie - 
P h c th x h  xoaocTöro xoaa.

B  r a a B e  V  a B To p b i p e x o M e H a y io T  n p nM e H H Tb H O Byio M e T o a n x y  
on p e a e a e H H H  p e r y a n p o B o n H u x  x a p a x T e p n c T H X  npn n o c TO H H H U x  
qacTH H H b ix H a r p y 3 x a x , a T a x ix e  n o c T p ’oeHHe s t h x  x a p a x T e p n - 
c t h x  b 33BHCHM OCTH o t  p a sp e ix e H H H  b o  B n ycxH O M  Tp y ß o n p o B O Ä e  
(c T p .  80— 8 2 ).

FIoaoHiHTeabHbiM Ä aa  x h h th  HBaaeTCH npHBeaeHHe oßiunpHO- 
ro  M aTepnaaa  no aeTOHauHOHHbiM xapaxTepHCTiixaM  (ra a ß a  V I I ) ,  
BnepBbie noHBHBUierocH b aH TepaType, paccuHTaHHofi Ha Mac- 
coB oro  HHTaTeaH. ü paxTH qecxH  b o  m h o th x  ca yn a a x  BcaeÄCTBHe 
HH3xoro oxTaHOBoro qncaa  ßeH3HHa Toabxo ÄeTOHau.HH HBaaeT- 
ca  npenaTCTBHeM a a a  h o a h o t o  Hcnoab30BaHHa m o ih h o c th u x  h 
sxoHOMHaecxHX BO3M0>XHOCTeft ÄBHraTeaa. FIo3T0M y M aTepnaa 
no ÄeTOHaiiHOHHbiM xapaxTepncTH xaM  h M eToanxe h x  CHaTHa 
HMeeT BasxHoe 3HaneHHe h np eacTaB aaeT  ocoßbift HHTepec.

PeacHM paßoTbi Ha npnHyÄHTeabHOM xoaocTOM x o ay  noaTH He 
H3yaeH, caeÄOBaTeabHo, cßeaeHHa, cooßmaeMue aBTopaMH no 
9T0My Bonpocy, HecMOTpa Ha cboio HenoaHOTy, 3acay»CHBaK)T 
BHHMaHHH.

f lo c T a T O H H O  n o a p o ß H O  ( r a a ß u  I I — I I I )  pa ccM O TpeH bi x o h -  
C T p y x iiH H  o c h o b h h x  saeM eHTO B o ß o p y a o B a H H H  h a n n a p a T y p u  
Ä a a  H cn w Ta H H H  Ä B H ra Te a e fl Ha To p M 0 3 H b ix  y c T a H O B x a x , a T a x -  
* e  M eTO ÄH xa noab30BaH H H  hmh.

K  Ä0CT0HHCTB3M x h h th  m o jx h o  OTHecTH T a x * e  HaaHHHe p e - 
x oM e H Ä a u n ft  n o  t o h h o c t h  H 3M epeHHa h on p eaeaeH H H  n ap aM eT - 
p oB  Ä B H ra T e a a  n pn  A aßopaTopH O -H C C AeaoB aTeAbC X H X  H cnbiTa- 
H H ax ; cnpaBOHHbie ÄaH H bie n o  3apyßeJKHbiM  3A exTpoTopM 03H biM  
ycT aH O B xaM  n o c T o a H H o ro  h n ep eM e H H oro  T o x a ,  a  T ax> xe  no He- 
KOTOpbiM BH aaM  O TexecTBeH H oft a n n a p a T y p b i;  ß o raT b ift  s x c n e p n -  
M eH TaabH bift (J iaxTHuecxH ft M a T e p n a a  n o  p a a y  O TenecTB eH H u x h 
3apyße>K H b ix  Ä B H ra T e a e fl, n p H B eaeH H u fl b npnaoHceHHH. F Ioa e3 - 
hmm H B u aeT ca  B xa ioq eH H e  b co a ep a ca H H e  x h h th  ra a ß u  « r i o a -  
ro T O B xa  x  H cnuTaH H H M  h o ß p a ß o T x a  h x  p e 3 y a b T a T 0 B », a T a x ac e  
ra a ß b i X I  «Ä H a a H 3  x a p a x T e p n c T H X  Ä B H ra T e a a » .

H 3  H e Ä O C Ta Tx o B  x h h t h  OTM eTH M  caeayK H H H e.
n PH onncaHHH MeTOÄHXH CHaTHa xapaxTepncTHX caeÄOBaao 

ß o a ee  noaHO h neTxo oroßopH Tb ycaoB na CHaTHa xapaxTepHCTH- 
k h  b xaacÄOM xoHxpeTHOM cayn ae, cneunaabHo BbiÄeaaa h x  o t -  
ÄeabHUM aß3aueM. Be3 s t o t o  npHBOÄHMbie aBTopaMH CBeaeHHa 
no ycaoBHHM c h h th h  xapaxTepncTH X  (CTp. 75, 93, 138, 151) b h -  
,raaÄHT HeÄOCTaTOMHbiMH h 3aCTaBaax)T oßpam aTbca  x  ÄOnoaHH- 
TeabH ofl aH TepaType.

B  XHnre HMeiOTca pa3HopeaHBbie pexoMeHÄaiiHH.
T a x , Ha C Tp . 132 b o  B To po M  a ß 3au e CH H 3y p e x o M e H Ä ye Tc a  a a a  

nOCTpO eH HH  CXOpOCTHOfl X a pa X Te pH C TH X H  H H ÄH XaTO pH O H  MOIUHO- 
c t h  CHHMaTb c Ä B H ra T e a a  H H Ä H xa To p H b ie  Ä n a rp a M M H  npn pa3-

aHHHbix HHcaax oßopoTOB, a Ha CTp. 142 b  aeTBepTOM aß3aue 
CHH3y roßopH Tca, h t o  onpeaeaeH H e HHÄHxaTopHofl m o ih h o c th  
ÄBHraTeaa nyTeM CHaTHa HHÄHxaTopHbix ÄHarpaMM BecbMa He- 
t o h h o . M eM y * e  ÄoaJxeH BepnTb HHTaTeab?

M b i CHHTaeM, h t o  ÄOCTOBepHee noayaaTb  cxopocTH yio  xa pax- 
TepncTHxy HHÄHxaTopHofl m o iu h o c th  nyTeM  CyMMHpOBaHHB 3Ha- 
aeHHft m o ih h o c th  BHyTpeHHHX noTepb (noayaeH H bix nyTeM npo- 
xpyaHBaHHa B aaa ) h 3HaaeHHft 3(J>4)exTHBHofl m o ih h o c th  Ha xa>x- 
ä o m  3aaaHH0M HHcae oßopoTOB xoaeH H aToro Baaa.

B  npnaoHceHHH 3 Ha rpatfiHxax xapaxTepncTH X OTeaecTBeHHbix 
h  3apyße>KHbix ÄBHraTeaefl ÄaHHbie xpHBbie He B ceraa  coBnaÄaiOT 
co 3HaneHHaMH napaM eTpoB, npHBeaeHHUMH b  TexHHaecxHX xa- 
paxTepncTH xax. T a x , a a a  ÄBHraTeaa M -2 1 B  Ha erp . 188 yxa - 
3biBaeTca 3HaaeHHe HaHMeHbiuero yaeab H oro  p a cx o a a  TonaHBa 
no cxopocTHOH xapaxTepncTH xe, paBHoe 225 a/A.c.n.,  a Ha CTp. 203 
H3 pnc. 42 «C xop ocT H aa  xapa xT ep n cT H xa » (a a a  ÄBHraTeaa 
M -2 1 B ) h b h o  ca ea yeT , h t o  3HaaeHHe s t o t o  p a cx o a a  HHxax He 
HHixe 250 z /a .c .h . 3Ä ecb  pacxoacaeHHe Ha 10% . K a x  s t o  o ß ta c -
HHTb?

UeHHocTb xapaxTepncTHX, noM em eHHux b npHaoJxeHHH 3, 
ßbiaa ßbi 3HaaHTeabH0 Bbirne, ecan  ßbi o h h  ßoabu ie npeacTaB- 
a a a n  aaHHbix p a ß oa ero  npouecca, a HMeHHo: 3HaqeiiHfl AaBae- 
h h A  h TeM nepaTyp ra30B b xapaxTepH b ix Touxax HHxaa, a Tax- 
>xe b pa3aHHHbix Touxax BnycxH oro h BbinycxHoro TpaxTa. 3 t o  
no3BoaHao ßbi xoHCTpyxTopaM h  H ccaeaoBaTeaaM  HMeTb p a a  
HeoßxoauM bix h c x o ä h h x  aaHHbix a a a  pacueTa npoueccoB  paßo- 
u ero HHxaa no ToaxaM  a a a  b h o b b  n p oexrapyeM b ix  Hau M o a e p - 
HH3upyeMbix ÄBHraTeaefl.

ÄBTOMoßHabHbie ÄBHraTeaH b peaabHbix ycaoB H ax nouTH h h - 
x o ra a  He paßoTaioT Ha ycTaHOBHBiHHXca peaiHM ax, nosTOMy oco- 
ßy io  npaxTHuecxyio ueHHOCTb HMeioT xapaxTepncTHXH, CHHTbie 
b  ycaoB H ax nepeMeHHbix p o x h m o b  paßoTu . K  coJxaaeHHK), x h h - 
ra  nocBHiueHa T oab xo  xapaxTepncTH xaM  ycTaHOBHBiuHXca pe- 
JKHMOB.

K  nacTOHiueMy BpeMeHH yace onyßanxoBaH  p a a  paßoT  b 
3Tofl oßaacTH, b HexoTopoft CTeneHH pa3paßoTaH u  M eToanxa  h 
annapaTypa  a a a  HcnbiTaHHH ÄBHraTeaefl Ha HeyCTaHOBHBuiHxca 
peacHMax. KHHra noayuH aacb HeaocTaTOHHO noaH ofl ße3 s t o t o  
M aTepnaaa, h t o  cymecTBeHHO CHHacaeT ee ueHHOCTb.

H o  OTaeabH biM  p a 3 a e a a M  x h h t h  m ohcho caeaaTb  h p a a  M e a - 
x h x  3aM euaHHfl.

H a  CTp. 6 npn xaaccnifm xaHHH xapaxTepncTH X ÄBHraTeaa Me- 
TOÄHaecxH ayarne CHauaaa aaTb on p ea ea en n e  cx op oc ra b ix , a 3a- 
TeM h BHeuiHHX xapaxTepncTHX.

H a  CTp. 8  HeaocTaTOHHO h c h o  H 3ao*eH b i CMbica h M eroau xa  
noayaeHHa Harpy3oqHoft cxopocTH ofl XapaXTepHCTHXH aBTOMo- 
ßnabHoro ÄBHraTeaa.

H a  CTp. 15 b onncaHHH ycTpoflcTBa a a a  ycTaHOBXH aB u raTeaa  
ca ea o ß a a o  ynoMHHyTb o ueaecooßpa3HocTH  oTaeaeHHa (pyuaa- 
MeHTa CTeHaa TpaHiueaMH o t  ocTaabH oro  noaa  noMeiueHna.

n pn  H3MepeHHH TeMnepaTypu CMecn Ha Bxoae b OTaeabHbie 
HHÄHHapb! C nOMOIHblO TepMOMeTpOB HeoßxOÄHMO OTMeTHTb oco- 
ßyx) caoacHOCTb H3MepeHHa TeMnepaTypu aBH«yui.eroca noroxa 
ra3a (cTp. 2 9 ).

H a  CTp. 38 coBepnieHHo npaBHabHo aBTopbi xoHHeHTpnpyioT 
BHHMauue Ha saexTpnnecxHX M eToaax H3MepeHHa nncaa oßopo- 
t o b ,  OÄHaxo HyacHO x o t h  ßbi ynoM aHyTb h o MexaHHnecxHX Ta- 
xoM eTpax, Tax  x a x  nocaeaHHe HMeioT b npaxT n xe aocTaTouH o 
u inpoxoe npHMeHeHHe.

H a  CTp. 45 He cxa3aHO oß  H3MepeHHH p a cx o a a  B03ayxa  con- 
aaMH h uiaftßaMH, a 3 t o t  MeToa npHMeHaeTca uame Bcero.

H a  CTp. 50 BMecTO ())OTorpa4>HH n cxpoB oro  ycTpoflcTBa a a a  
H3MepeHHa y ra a  onepesceHHa 3a*H raH H a a yau ie  ß u a o  ß u  aaTb 
npHHHHnHaabHyio cxeM y.

H a  CTp. 51 npn pexoMeHaauHH a a a  u eae fl HHanuHpoBaHHa 
ÄBHraTeaa nbe303aexTpHuecxoro HHAHxaTopa c saexTpoHHUM 
ocHHaaorpa^OM  noae3HO oß p araTb  ocoß oe  BHHMaHne Ha npea- 
OTBpameHHe b o 3 m o h ch o cth  HecTaßnabHofl paß oT u  aaTUHxa aaB- 
aeHHfl h  ycnaH Teaa  HMnyabcoB. CymecTBeHHHM ynyuxeHHeM h b - 
aaeTca  h t o ,  h t o  aBTopu  h h  caoBOM He oßM oaBHancb o Hanßo- 
a e e  rnnpoxo npHMeHaeMOM b H ccaeaoBaTeabcxo ft npaxTH xe 
saexTponHeBMaTHnecxoM HHanxaTope.

T a a B y  «H 3M epH TeabH aa a n n a p a T yp a » ca ea oB a a o  ß u  nonoa- 
HHTb HeXOTOpbIMH CBeACHHHMH H3 TeOpHH OUIHßOX H3MepeHHft.

H a  CTp. 78— 79 BnepBbie a e a a e ic a  nonuTxa oß iacH eH H a xpn- 
Bofl onTHMaabHoro peryanpoBaHHa. K  co>xaaeHHK), aBTopu orpa- 
HHHHaHCb TyMaHHofl <})pa3ofl o 3HaneHHH HenponopuHOHaabHOCTH
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yMeHbmeHHH m o iu h o c th  npn yBeAHueHHH yAeAbHoro pacxoAa Ton- 
AHBa. CaeAOBaao öbi ocraHOBHTbCH Ha cBoficTBax KacaTeabHofi 
k  ceMeftcTBy k p h b m x .

Bpna an M03KH0 coraacHTbcn ,c MHeHHeM aBTopoB, hto  npeA- 
aaraeMbift h m h  MeTOA yHHBepca^biibix xapaKTepncTHK no yray  
onepe>KeHHH 3a*nraHHH AaeT MHHHMaabHbiß odbeM SKcnepnMeH- 
TajibHbix paöor. E ro ocHOBHoe npenMymecTBO b t o m , hto  oh h b- 
ahctch  Hanöoaee t o h h h m  h c b o ah tc h  k  BbinoaHeHHio npocTUX 
paöoT (CTp. 179).

ripHBeAeHHe Ha CTp. 186 Taöanubi yueabHoro Beca B03Ayxa

H3JiHiHHe, T an  KaK  n oca eA H H fl a erK O  M ouceT 6biTb o n p e a e a e H  n y 
TeM  HeCAOHCHblX BblHHCaeHHH ä a h  a io 6 b ix  ycaoBH H .

B  ueaoM  KHH ra 3acay>KH BaeT n o a o x u T e A b H o ß  o u e H K «; ee bm - 

x o ä  b cßeT n p n H ece T  3 H auH TeA bH yio  n o a b 3 y  arniaM, p a ö oTa io iu H M  
B o ß a a cTH  Ä B H ra T e a e fl B H yTp eH H e ro  c ro p a H H H , a TaKnce C Tya e H - 
TaM  C O O TB eTCTB yiO m H X By30B H TeXH HKyM OB.

KaH fl. TexH. Hayn 10. H . IQ f lH H ,  H. n .  TPETbflKOB
C a p a T O B C K H H  n O J IH T eX H H ie cK H H  M HCTM TyT

«ÄB TO M oSnaecTpoeH H e», BHÖAHorpacJiHHeoKHß öioaaeTeH b 
.Ns 1 (47), JSTa 2  (48), M., U eH TpaabH aa HayuHO-TexHHuecKaH öh ö - 
anoTeKa aBTOMoÖHAbHofi npoMbimaeHHOcTH, 1960.

I T  H B J I H O T P A O H U E C K H E  y K a 3 a T e a n  h 6 ioaaeT eH H  cefiuac
*■* CT 3 H 0 B H T C H  AAH HHJKeHepa OÄHHM H3 CaMblX UeHHblX BHAOB 
cnpaBOHHofl A H T e p a T y p u .  C  noM oiubio yKa3aTeaefl h öioaAeTeHeß 
mojkho a e r e o  h öb ie rp o  opueiiTupoBaTbcn b öoabiuoM  KoanuecTBe 
HtypHaabHbix CTaTefl.

Ä A H  HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB aBTOMOÖHAbHOß 
npoM U uiaeH H O CTH  o c o ö b if l  H H T cpec n p e A C T a B a n e T  T eM aT H iecK H ß  
ÖHÖaHorpai})HHecKHH ö io a a e T e H b  «A BTO M O Ö H aecTpoeH H e» (o ö o p -  
hhk  p e e p e p a T o ß ) , m u p o K o  o cß e m a io m H H  bcio  c n e u H a a b H y io  n e- 
ipHOAHHeCKyio O TenecTBeH H yK) h 3a p y ö e JK H y io  a H T e p a T y p y  n o  
B o n p o c a M  n p o e K ra p o B a H H H  h H3r 0T0BaeH H H aBTOM OöiHaefi.

K a scÄ u fl BbinycK öioaaeTeHH HauHHaeTCH c  pa3A eaa  « A b to m o - 
ÖHAbHaH npoMumaeHHOCTb h aßTOTpaHcnopT», noCBHureHHoro oö- 
meTexHHHecKHM h sk o h o m h h c c k h m  BonpocaM  aBTOMOÖHaeCTpoe- 
hhh . 3 a  hh m  c a ea y eT  öoabu io fl pa3A ea  « A b t o m o ö h a h » ,  pa3ÖH- 
t h h  a a h  yA oöcT B a  n0Ab3OBa»HH Ha noApaBACAbi —  n o  b h a s m  
aBTOMOÖHaeß h no h x  rnaBHefiiHHiM arperaTaM , a a a h  A su ra re -  
Aefi BUAeaeH cneuH aabH u fi pa3AeA.

3 a T e M  CAeAyiOT pa3AeAbi: « M o T O H H K a b i .  M o T o p o a a e p b i .  B e a o -  
CHneAbi», « A ß T O M O Ö H a b H o e  h  M O T O H H K A e T H o e  a a e K T p o o ö o p y A O B a -  
HHe», « A B T O M o Ö H a b H o e  t o u a h b o  h CMa3Ka. C M a a o u H o e  o ö o p y A o -  
B a H H e »  H  «illOÄUIHinHHKH».

P a 3 A e A  « T e x H o a o r H H  a B T O M O Ö H a e c T p o e H H H  h 3 3 B O A C K O e  o ö o 
p y Ä O B a H H e »  TaKJKe p a 3 Ö H T  H a  p h a  n o A p a 3 Ä e A O B  —  n o  B H A a M  Tex- 
H O A o r H n e c K O H  oöpaöo T K H .  B o a b u i o e  B H H M a H H e  3Aecb y A e a a e T C H  
a H T e p a r y p e  n o  3 a m H T H b i M  noKpbiTHHM, r a a b B a m w e C K H M  «  aaKO- 
KpacoHHbiM. H a a o  OTMeTHTb, hto  AaHHbiß p a 3 A e a  c o c TaßaeH He- 
C K o a b K O  öeAHee, n e M  o chobhoh  p a 3 A e a  o ö  a B T O M O Ö H a n x .

B  c a e a y i o m e M  p a 3 A e a e  « M a x e p H a a b i »  BbiAeaeH c n euHaabHbiß 
n o A p a s a e a  a a h  naacTM acc.

Hi H T e p e c H u e  CTaT b H  m ojkho  H a fira  TaKHce h b p a a n ea ax  «T e x -  
KOHTpoab. M e r o A b i  HcnbiTaHHfi h H3MepeHHfl. IlpHÖopu», « M a -  
uiHHOBeaeHHe, A eTaan  M a u i H H  h MexaHH3Mbi», «OpraHH3auHH

npoH3BOACTBa». B  nocaeAneM  p a sA ea e  onnTb BbiaeaeHu n oapa3- 
A eaw  ä a h  Tex BonpocoB, Ha KOTOpbie b  HacTOHiuee BpeMH oöp a-
m eHO ocoöoe IBHHMaHHe ---- aBTOMaTH3aHHH H BHyTpH3aBOACKOH
rpancnopT .

HH(popMau,HH o KaiKAOH cTaTbe conpoBOyKAaeTCH fi ö ioaaereH e 
oneHb KO'poTKOH aHHOTauHefl. H o  H3 A syx -T p ex  cppa3 yM eao co- 
CTaBaeHHofl aHHOTauHH nnoaHe m o ik h o  cocTa»H Tb c e ö e  AOCTa- 
TOHHoe npeACTaBaeHHe o  CTaTbe h peu iH Tb , HyncHO a h  ee  AOCTaTb 
H npO'HHTaTb.

O pH  cocTaBAeHHH ÖioaaeTeHH «ABTOM OÖHaecrpoeHHe» Hcnoab- 
3yeTCH ÄO CTa nHTHAeCHTH HaHMeHOBaUHH aBTOMOÖHAbHblX h 
MaiHHHOCTpOHTeAbHblX HCypH3AOiB KaK OTeHeCTBeHHUX, TaK H B3)K- 
HefluiHX H3 3apyöe>KHbix. TaKofl öoabmofl oöt>6m A H TepaTypu , 
npocMaTpuBAeMOH ÖHÖaHorpacpaMH, oöecneHHBaeT öioaaeTeHK) 
HyiKHyio noanoTy.

H ecKoabK o xy>Ke oö cto h t  aeAO c  onepaTHBHOCTbio Bunycna 
ÖioaaeTeHH. B ioaaeTeH b «ABTOMOÖHaecTpoeHHe» Ns 2, noayneH - 
H b ifl,  HanpHMep, Ha 3aBOA’ax b HOHÖpe, cocTaBaeH no M a T e p a a -  

aaM acypHaaoB 3a MapT— anpeab. X o T ea ocb  öu , KOHeHHO, HMeTb 
ö o a e e  craepaTHBHyio HHipopMauHio.

f lp y r o f l  HeaoCTaTOK öroaaeTeHH «ABTOMOÖHaecTpoeHHe» —  
3to  HanwcaHHe Ha3BaHHfi HHOCTpaHHUx * y p H a a o B  b pyccK o fl 
TpaHCKpHnuHH. T a K o e  HanncaHHe BecbMa 33TpyAHHeT a a h  öh ö - 
aHOTeKapH OTUCKaHHe xp eöyeM oro  HcypHaaa h MonceT noBaenb 
3a coöoh  HeoöocHOBaHHbie 0TKa3bi HHTaTeaio.

XonercH HaaeHTbCH Ha t o , hto  s t h  neaocTaTKH b caeAyiomHX 
BbinycKax öioaaeTeHH öyayT  ycTpaHeHbi h hto  b AaabHeflmeM 
HecKoabKo ÖyAeT pacmnpeH pa3Aea «TexHoaorHH aBTOMoönae- 
CTpOeHHH».

H e c M O Tp n  Ha o ra e a b H u e  3aMenaHHH ÖHÖanorpacpHHecKHH ö io a - 
A eTeH b  MOHCHO peKOM CHAOBaTb BCeM aBTOM OÖHAeCTpOHTeAHM  H 
oco ö e H H o  K O H C TpyK TopaM  h  np oeK TaH TaM .

T. A. BBEflEHCKHH 
M o c k o b c k m m  a B T 0 3 a B 0 f l  H « e n H  J In x a n e B a

OB H3ÄAHHflX  UBTH m c y M P C T B E H H O r O  k o m h t e t a  c o b e t a  MHHHCTPOB CCCP  
n o  ABTOMATH3AUHH H MAIlIHHOCTPOEHHIO

Y Y I  CbESiZ l, napTHH h HioabCKHH H a e H y M  H K  K n C C  (1960 r .)
HaMeTHAH KOHKpeTHyio nporpaM M y KOMnaeKCHofl Me- 

xaHH3auHH h aBTOMaTH3auHH np0H3B0ACTBa KaK p em a iom ero  
yCAOBHH pe3KOrO noBbimeHHH npOH3BOAHTeabHOCTH Tp yA a  H ÄHAb- 
Hefluiero ycKopeHHH TeMnoB TexHoaorHHecKoro n p orpecca  bo 
BCeX OTpaCAHX HapOAHOrO X03HHCTBa CTpaHbl.

B  COOTBeTCTBHH C 3THMH 3aAaH3MH C03AaHO H eH T paabH oe  
Öiopo TeXHHHeCKOH HH(J)OpMaHHH rOCyAapCTBeHHOrO KOMHTeTa Co- 
BeTa MHHHCTpOB C C C P  no aBT0MaTH3aUHH H MaUIHHOCTpOeHHIO 
(U B T H ) .  U B T H  npH 3Bano opraH H 30BaTb H3yneHHe, HayHHoe o ö -  
oöm eHH e h rnnpoK oe pacnpocTpaH eH H e HOBefluiHX AOCTHiKeHHH 
OTenecTBeHHofl h 3 a p y ö e * H o ß  HayKH h t c x h h k h  h nepeAO Boro  
npOH3BOÄCTBeHHO-TeXHHHeCKOrO OnblTa B OÖaaCTH aBT0M3TH3a- 
HHH H ManiHHOCTpoeHHH, C TOM HTOÖbl OKa3bIBaTb MaKCHMaAbHyiO  
nOMOUlb 33B0AaM , HayHHO-HCCaeAOBaTeAbCKHM HHCTHTyTaM, 
npOeKTHO-KOHCTpyKTOpCKHM ÖIOpO H APyTHM 0praHH33UHHM B 
pa3paÖ0TKe H BHeApeHHH B npOH3BOACTBO HOBOfl TeXHHKH.

U B T H  HaMenaeT BbinycK cepHHHbix H3AaHHH no BaxHeAniHM 
npoöaeMaM KOMnaeKCHofl MexaHH3an;HH h aBTOMaTH3au.HH, aBTO- 
paMH KOTopbix ö yA yT  h b ah tb c h  KoaaeKTHBbi HayHHo-HccaeAOBa- 
TeabCKHX HHCTHTyTOB, npOeKTHO-KOHCTpyKTOpCKHX H APyrHX Op- 
raHH3auHH TocyAapcTB eH H oro KOMHTeTa C oß eTa  M h h h c tpo b

C C C P  n o  3BTOMaTH3aHHH H MaiUHHOCTpOeHHIO, pa3paÖaTbIBaiO- 
m nx HOByio TexHHKy h  npoBOAHiunx MeponpHHTHH no ee  BHe- 
ApeHHIO.

I  c ep 'H H .  MauiHHOCTpoeHiie h  aBTOMaTHKa

TeXHHKO-3KOHOMHHeCKHe OÖ30pbI O COCTOHHHH H TeHAeHHHHX 
pa3BHTHH OTAeabHbix OTpacaefl ManiHHOCTpoeHHH b C C C P  no 
CpaBHeHHio C 3apyÖe5KHOH TeXHHKOH.

B  conocTaBaeHHUx oö a o p a x  ö yA yT  paccM orpeH H  TexHHHeCKiie 
xapaKTepncTHKH MauiHH h MexaHH3MOB; ocHOBHbie TeHAeHUHH 
P33BHTHH KOHCTpyKUHH ,H H3MeHeHHH XapaKTepHCTHK BaÄHeHUIHX 
THnOB MaiHHH, oöopyAOBaHHH h  n p n öopoB ; UpHMeHeH'He HOBUX 
M aTepuaaoB b MauiHHocTpoeHHH; Hcnoab30BaHHe saeKTpoHHKH, 
nOaynpOBOÄHHKOB, paAHOaKTUBUblX H30T0n0B H APyrHX HOBeß- 
UIHX ÄOCTHHSeHHfl HayKH H TeXHHKH ÄAH MeXaHH3aUHH H aBTOMa- 
TH3au«H npon 3 b o ä c t b a ; AaHHbie o ö  ypoBHe npoH3BOAHTeabno- 
c t h  TpyAa.

B  1961 r. BbiHAeT 34 BbinycKa oöbeMOM 254 yu.-H3A. A.; u. 50 p. 
80 k .
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46 ÄBTOMOÖHJibHan npOMbiuiJleHHOCtb M  4, 1961 r.

II. c e p n a .  KoMnjieKCHO-MexaHH3HpOBaHHUe
h aBTOMaTH3HpoBaHnwe npeAnpHHTHH CCCP

PyKOBOAHlU'He MaTepHHJIbl rOCKOMHTeTa H Öpoiuiopbl, OCBemaiO- 
lAHe p a öoT y  HayqHO-HCcneAOBaTeAACXMx HHCTHTyTOB h xoH crpyx- 
TopcKHX 6iopo HaA C03ÄaHneM p ’ 1960— 1965 rr . onbiTHO-noxa- 
3aTeAbHbix (n o  ypoBHio xoM nnexCHoft MexaHH3aunn h aBTOMa- 
TH3au,Hn) npeAnpHHTHH, onbiT KOTopbix AOAJKeH pacnpocTpaHaTb- 
ca n a  Tbicaan A p y rn x  npeAnpHHTHH.

B  1961 r. BUHÄeT 7 BbinycKOB oöieM O M  32 yq.-H3A. A.; u,. 6 p. 
40 k .

I I I  c  e p h a. AßTOMaTHaeCKHe h noToaHbie ah h h h

M aTepnaA bi, coAepJKam ne onncaHHe ycTpoflcTB aBTOMaTHqe- 
CKHX H nOTOAHblX AHHHH, HCn0Ab30BaHHe 3AeXTp0HHKH, HOAynpO- 
BOAHHKOB H ÄPyTHX HOBefilUHX AOCTHJKeH'HH HayKH H TeXHHKH, B 
T a x » e  TexHHKO-3KOHOMnaecK«e o ö o c h o b a h h h  n HeoöxoAH M ue pe- 
KOMeHAannn a a h  h x  BHeApeHHH no oTpacjiHM npoMbiuiAeHHOCTH.

B  1961 r. BbifiAeT 22 Bbinycxa oßbeMOM 71 yq.-H3A- A.; a. 13 p. 
60 k .

I V  c e  p h h . n p H oop w  h cpeACTßa MexanM3apHH 
H aBTOMaTM3aUHH

O n n can n e h o b u x  npnßopoB , nporpaMMHbix ycTpoflcTB , CHCTeM 
aBTO M am aecKoro ynpaBAeHna n A p y rn x  yHHBepcaAbHbix sneMeH- 
T O B  aBTOMATHaeCKHX yCTpOHCTB, C03AaHHUX h pa3pa6oTaHHbix B 

HayaHO-HCCAeAOBaTeAbCKnx HHCTHTyTax, KOHCTpyxTopcxnx 6 iopo 
H peKOMeHAyeMblX ToCKOMMTeTOM A Aa  BHeAPeHHa B pa3AHaHbie 
OTpacAn H apoAH oro xosaflCTBa.

B  1961 r . BbiHAeT 34 BbinycKa o6i>eMOM 138 ya.-H3A. A.; 
U. 27 p. 60 k .

V  c e  p n a. J lyau in e  o6 p a 3 a u  Männin u oöopyAOBaHHH

TexHHKO-3KOHOMnaecKne oßocHOBaHna no Ayam nM  oßpaspaM  
ManraH h oßopyAO Banna, pexoM eHAyeM HM  a a a  m n p o «o ro  BHeA- 
peHHfl B npOH3BOACTBO.

B  1961 r. BbiHAeT 26 BbinycKOB o6T>eMOM 104 ya.-H3A . A.; 
U. 31 p. 40 k .

V I  c e  p n a. H o b u h  T H n a »  MauiHH h oßopyAOBaHHa

PyKOBOAautne MaTepnanbi n MeTOAnaecKne yxa3aH na no pa3- 
paöoTK e n co3AaHHio HOBoro T n n a » a  (pa3M epHbix p b a o b )  Ma
uiHH h o6opyAOBaHHH, a Taxace no  yHHijiHxanHH neTanefi, y3AOB 
MauiHH H MeXa»H3MOB.

B  1961 r. BbiHAeT 36 BbinycxoB oöieM O M  157 ya.-H3A. A.; 
A. 34 p . 10 k .

V I I  c e p . u a .  üporpeccH BH aa h THnoBaa TexHOAorna

OnbiT paßoTbi oTpacAeßbix HayaHO-HCCAeAOBaTeAbCKnx h h c th - 
TyTOB, npOeKTHO-KOHCTpyKTOpCKHX OpraHH3aiIHH H npOMbltUAeH- 
h w x  npeAnpHHTHH, a T a x » e  pyxoBOAam He MaTepnaAbi T o c x o m h - 
TeTa b o6AacTH paapaöoTXH n BHeApeHHa hoboh  nporpeccHBHOH 
h ranoBOH TexHOAornn c  yaeTOM HOBeiiniHx AOCTnnceHHH HayKH 
h TexHHKH, xoMnAexCHOH MexaHH3aAHH h aBTOMaraaanHH ynpaB- 
AeHHa TexHOAorHaecxHMH npoueccaM H.

B  1961 r. BbiHAeT 26 BbinycxoB oß.eMOM 104 ya.-H3A- A.; 
U . 16 p .  90 k .

V I I I  c e p n a .  M oAepHH3auHa m a u ih h  h oöopyAOBaHHa

B on p ocb i M0AepHH3au,HH CTaHXOB, AHTeHHoro, xy3HeqH0-npec- 
coBoro, CBapoaHoro oOopyAOBaHHa, a Taxate A p y rn x  MauiHH, 
npnöopoB  H MeXaHH3MOB.

B  1961 r .  BbiHAeT 10 BbinycxoB oö ieM O M  50 ya.-H3A. A.; 
U. 10 p y6 .

IX  c e p n a .  Hoßbie M aTepnaAbi b  MauiHHOCTpoeHHH

CßeÄeHHa o pa3pa6oTxe h npnMeHeHHH h o b m x  MaTepnaAOB b 
P'a3AHUHbIX OTpaCAHX ManiHHOCTpOeHHH, npH6opOCTpOeHHH H 
9AeKTponpOMbIIIIAeHllOCTH.

B  1961 r. BbiHAeT 9 BbinycxoB oöbeMOM 46 yq.-H3A- A.; 
A. 9 p .  30 k .

X  c e p n a .  CneuHaAH3ai|Ha h KoonepnpoBaHHe 
B MauiHHOCTpoeHHH

TexH naecK aa AoxyM eH Tauna n pyxoBOAam He MaTepnaAbi no 
cneuHaAH3aiiH ii n xoonepHponaHH io, a T a x * e  no npoexrapoBaH H io 
KOMnAeKCHO-MexaHH3npoBaHHbix n aBTOMaTH3HpoBaHHHx npen- 
Hp.HHTHH, CneiUiaAH3HpOBaHHbIX neXOB H 33BOÄOB.

B  1961 r. BbiiiAeT 3 Bbinycxa oö-beMOM 15 ya.-H3A. A.;
u. 3 py6 .

X I  c e p n a .  H obocth  coBeTcxofi t c x h h k h  no aBTOMaTH3auHH
H MaiUHHOCTpOeHHK)

OnepaTHBHaa HH^opM auna o  3axoHueHHbix p a öoT ax  HayaHO- 
H CC AßÄO BaTeAbCKHX HHCTHTyTOB H KOHCTpyXTOpCX'HX ÖKDpO ToC- 
iKOMHTeTa, xp ’aTKHe cooßmeHHa o nepeAOBOM npoH3BOACTBeHHO- 
TexHnaecKOM onbiTe, a T a x * e  MaTepnaAbi HayaHO-TexHHaecKHx co- 
BemaHHH no a!BTOMATH3aiIHH H MaiUHHOCTpOeHHK).

B 1961 r. BbiHAeT 39 BbinycxoB oö^sm om  248 ya.-H3A. A.;
A. 18 p. 80 k.

X I I  CepiHH. ABTOMaTHaeCKHe AHHHH H aBTOMaTH3HpOBaHHfaie
npeAnpHHTHH 3a p y 6 e »O M

M aTepnaA bi o  aaBOAax-aBTOMaTax h  aBTOMaTHaecxHX a h h h h x  
B pa3AHUHbIX OTpaCAHX npOMbllUAeHHOCTH.

B 1961 r. BbiHAeT 20 BbinycxoB o&beMOM 74 ya.-H3A. A.;
A. 14 p. 80 k.

X I I I  c e p n a .  npw öopbi h  cpeACTBa MexaHH3auHH 
h aBTOM3TH3aAHH 3a py6e»O M

O'nncaHHa noBefium x SAexrpoHHbix n noAynpoBOAHHKOBbix 
npn6opoB, aBTOMaTOB, mporpaMMHbix ycrpoHCTB h  A pyrnx 
cpeACTB Mex'aHH3aAHH h  aBTOMaTH3aAHH 3a p y ö e »o M .

B 1961 r. BbiHAeT 9 BbinyoxoB o6i>eMOM 44 yq.-H3A. A .;

A- 8  p. 80 k.

X IV  c e p n a .  MauiHHOCTpoeHHe 3a p y6 e*O M

OÖ3opbi HHOCTpaHHOH uewaTH, MaTepnaAbi n o  MeACAyHapoAHbiM 
BbiciaBxaM  n oraeTb i n o  KOH«peTHbiM orpacAHM  MamnHOCTpoe- 
HHH O KOMaHAHpOBKaX COBeTCKHX CneAnAAHCTOB 3a rpaHHAy.

B 1961 r. BbiHAeT 58 B b in y c x o B  o ß ^ e M O M  261 ya.H3A. A .;

A. 52 p. 20 k.

X V  c e p n a .  H ob oc th  3 a p y 6 e »H o f i  TexHHKH 
no 3BT0MäTH3aAHH H MaiUHHOCTpOeHHK)

OnepaTHBHaa HH^opMannH H3 cooßuieHHH HHOcrpaHHbix Tene- 
rp a ijm u x  areHTCTB, n e a a ™ , paAHo h  A p y rn x  h c t o m h h k o b  o äo- 
CTHACeHHHX HayKH H TexHHKH 3a pyÖeiACOM B OÖnaCTH 'aBTOMaTH- 
33AHH H ManiHHOCTpOeHHH.

B 1961 r. BbiHAeT 24 Bbinycxa o6-beMOM 72 yq.-H3A. A .;

A. 7 p. 20 x.
KpoMe cepnÄHbix H3AaHHH, U.BTH 6yneT H3AaBaTb h Apyrne 

MaTepnaAbi n o  oTAeAbHbiM axTyaAbHbiM B o n p oc aM  h o b o h  Tex
HHKH.

H3AaHna U BTH  pacnpocrpaHHiOTCH roAbxo no noA nnoxe ii 
BbicbiAaioTca noA'nncqnKaM b reqeH ne 'Bcero roA a  no  Mepe b u - 
xoA a  H3 n eqa ra .

04 )opMAeHHe noAnncxH

n p e A n p n a m e  (op ra H n san n a ) M O *eT  3axa3aTb H3AaHHa UBTH 
3a cqeT  cpeACTB, accnrHOBaHHbix Ha HOByx) TexH nxy, paAHOHa- 
AH3anHio n H3o6peTaTeAbCTBO, TexH nqecxyio  HHijiopMaAHio, 'a 
T a x * e  3a cqex A p y rn x  cpencTB, npenycM OTpeHHux a a h  s t h x  * e  
AeAefi.

U a h  CBoeBpeMeHHoro n npaBHAbHoro o^opMAeHHa noAnncxn . 
Ha H3AAHHH UBTH  HeO'ÖXOAHMO:

1. BbiCAaTb 3axa3, 3aBepeHHbin neqaTb io  n noAnncaM n pyxo - 
BOAHTeAa n TAaBHoro ö yx ra A T ep a  npeAnpnaTna (yqpeJXAeHHa) 
b U BTH  no aA p ecy : M ocxB a , H-45, B. KnceAbHbifl nep., ä . 5.

2. OAHOBpeMeHHO c o r n p a B J i e n n e M  3 a x a 3 a  nepeqHCAHTb c toh - 
MOCTb 3axa3aHHbix H3AaHHfi Ha pacqeTH ufl cqeT UBTH  Ms 24103 
b CBepAAO'BCXOM OTAeAeHHH TocöaH xa  r. M o c x b u  nopyqeHneM 
h a h  noATOBbiM nepeBOAOM.

B CAyqae Heo6xoAHMOCTH U B TH  mo TpeÖOBaHHio noAnHCqH- 
k o b  M oixeT iBbiCAaTb cq ex  ä a h  nepeqncAeHHa noAnncHofl n A a m

B cTOHMocTb noAnncxn BXAioqeHbi pacxoÄb i no nepecbiAxe H3- 
AaHHÄ.

BucbiAKa AH TepaTypu  HaAO»eHHbiM nA aT e*O M  He npoH3BO- 
AH t c h , ra x  xa x  T H p a »  H3AaHHfl onpeAeAHeTCH b  COOTBeTCTBHH 
C XOAHqeCTBOM UOAnHCqHXOB.

Bo H 36e»aH H e o a ih ö o ix  CAeAyeT pa3ÖopqHBo HanncaTb naHMe- 
HOBaHne npeAnpHHTHH (opraHHaanHH) h  anpec.

OnpaBxn n o  Tenei}x)HaM: B8-01-44 h K0-19-00, a o 6 . 4-09.

U E H T P A J lb H O E  B IO P O  T E X H H H E C K O H  H H <t>O PM A U ,H H  
n o  A B T O M A T H 3 A U .H H  H M A IU H H O C T P O E H H K )
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*le Tb ip e xq n jiH H flp O B b ie  c p aöO H H M  
OÖT>eMOM 1,6 JIH Tpa AH3eJlH 

I13PKHHC 99

f l j i H  r p y 3 0 B t i x  h  j i e r K O B B i x  a B T O M O o m ie f i ,  T a u e n ,  

C e j lb C K 0 X 0 3 H H C T B e H H B IX  M a iU H H  H C y f lO B ,  f lJ IH  

C T a p H O H a p H b lX  y C T ä H O B O K  B c e x  B H f lO B .  J I ,B H r a -  

T e j I H  n O C T a B J M IO T C H  M O ip i IO C T B IO :  P.JIH. r p y 3 0 B b I X  

a B T O M o ß H J ie i i  h T a u e n  4 3  ji.c. n p n  3 6 0 0  o6/mhh., 

f l j i u  u e r K O B b i x  a B T O M o Ö H J ie H  4 3  ji.c. n p n  

4 0 0 0  C)6/mHH., f lJ IH  C e J II> C I< 0 X 0 3 H H C T B e r iH b IX  M a iU H H  

3 5  ji.c. n p n  3 0 0 0  oö/mhh., r j i s i  c y z j o B ,  p a ß o T a i o -  

i p n x  H a  f l a j i b H H X  p e f i c a x ,  3 3  ji.c. n p n  3 0 0 0  o6/mhh. 

h H a  6jih>khiix p e f i c a x  4 0  ji.c. n p n  3 6 0 0  o6/mhh. 

J ^ j i h  C T a p n o H a p i i b i x  y c r a H O B O K  H e n p e p b i B H o r o  

« e f i c T B H H  3 5  ji.c. n p n  3 0 0 0  o6/mhh; n p e p b i B H o r o  

f l e f i c T B H H  4 2  ji.c. n p n  3 6 0 0  o6/mhh.

U le C T H U H JIH H A p O B b ie  A H3eJlH TM na 
I13PKHHC 340 (Y) ajw
Ö bICTpO XO AH blX  aBTOMOÖHJieH

I I I e C T H p H J I H H f l p O B b l f i  3 H 3 e J IB  T H n a  I I o p U H I I C  

340 ( Y )  f lJ IH  Ö b IC T p O X  O J J H b lX  a B T O M O Ö H J ie f i

o ß j i a a a e T  n p o c T O T o f i  H O H c r p y u i j H H j  y p o G c T B O M  

H  J ie r K O C T B K ) o 6 c J iy > K H B a H H H ,  H a / J O K IIO C T B K ) H  

3 U O H O M H U H O C T B IO  S U C I IJ iy a T a iJ H H .  H o M H H a j I B -  

i i a n  M o m H O C T b  f l B H r a T e j i H  30 110  j i . c .  n p n  

2850 o6/m hh .

! IlocTSBJiHeTCH pjia ABTOMOEHJIEH, CEJIBCK0X03ÄH-
I CTBEHHBIX MAIUHH, HPOMBIIHJIEHHBIX H Cy^OBBIX
i YCTÄHOBOK.
I
| I J p o c u M  u a n p a e jin rn b  e ce  3 a n p o c b i n o  a d p e c y :

J  P E R K I N S  E N G I N E S  L I M I T E D  • P E T E R B O R O U G H  • A H T J I H Ä
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3 a  k a s
n «  - . ^  - ,  - * i K

F ra n c is  Shaw  c t o h t
'• i m  /  -  ’ m *

HccnefiOBäTenbcköH w tlpoeKtHOH PaSarb i 

M nepeAOBClfl npOM3BOACTBeHHOB TeXHHIW,

riocTOHHHO npoBCAHMan HCcneflOBaTe/ibCKaa 
paöoTa ü HOHCTpyKTHBHbie ycoBepmeHCTBOBa- 
Hüfl, TecHoe coTpyflHHNecTBO c MTpeöMre/iHMM, 
nepeposoe npoeHTMpoBaHtte, npHMeneHite b m c o -
KOKaMeCTBBHHblX MaTepKajlOB . . . BCe 3T0 BMeCTB 
C MHOrOilBTHHM OnblTOM CnOCOÖCTByeT COapaHMH) 
nauiMH p/iH npoH3B0ACTBBHHbix npoueccoB c 
HenpeB3oäfleHHUHH paßoitiMH xapatrrepH- 
CTHKaMH,

F ra n c is  Shaw
FRANCIS SHAW &
Te n e rp . appe«: “  C A L E N L  

Aflpec noHflOHCHoH K -pu :  22, Great m

"'MPANY LIMITED MANCHESTER
M A N C H E S T E R  -  TeneifeoH: E A S T  1313

II AHr/IMfl
* Teneac: 65-357*

>i Street London SW1 • TeneijioH: Abbey 3245
Tenerp. anpec: Vibrate London * Teneac: 22250 

AApec «a H a flC H o ro  o T A e n e H n n : Francis Shaw (Canada) Ltd Grahams Lane Burlington Ontario 
Teae$oH: Nelson 4-2350 * Tenerp. aApec: Calender Burlington Ontario Tenenc: Canada Calender Hamilton 021/662
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T u Ö K i ie  T p o c b i  

ß j\ n  n p u c o e A M H e H i iB  

c n i i A O M e T p o ß  

M T Q X O M e T p O B

X a p a K T e p n c T H K D  r n o i ; n x  T p o c o a  o j H i p x i . i  S .  S .  W l i l t e

Bce r n o K n e  T p o c i . i  4>HP M M  S. S. White n p o H 3 n o «H T C H  b  
A h t j ih h  n a  M a n iH H a x , C K O H C T p yn p O B aH H b ix  h  H 3 r0 T 0 B jie H - 
H b ix  (Ja ipM oik  S. S. White. I I p o h 3 b o a c t b o  n a xo flH T C H  n o a  
an epH K aH C K H M  H a o m o A e i in e M , oß ecn eM H B a ro m m w  b b ic o k h h  
yp O B eH b  h  nocTO H H CTBO  K a a e c T B a  r p o c o B .  X a p a K T c p i- ic r a K a  
t h ö k h x  T p o c o B  (Jjiip.'vtbi S. S. White:

r n ß K O C T b  —  c b o h c t b o  T p o c a  n p H A e ra T b  n o . «  cp o cT B eH H b iM  
B ecoM  k  n o B e p x u o c T H M  H cn b iT a T eJ tb H o ro  c T e i iA a .

C o n p o T H B a e H H e  K p y n e H H io  —  B O cn p H H T ite  T p o c o M  
i ia r p y 3 K i i5 B,T,Boe n p e B b iu ia io x n e i i  p a c a e T H y io .

JJecJxopM aA H H  n p n  K p y q e n i iH  —  y r o ji  nOBOpOTa ccm ciihh 
Tp o c a  Ha eAHHHite ero  A « n n b i  n p H  npHAoa<eHHH eAHHHqbi 
H arpy3K H . Ji,e4)opM anHH Tp o c o B  (JxnpMbi S. S. W h ite  H a - 
c ro A tK O  m ajia. m t o  m o j k c t  ö b it b  H3MepeHa t o a b k o  oeooo 
M yBCTBHTeAbHbiM H npaß opaM H .

J IO n y C T H M b lii  M O M e H T  K p y H e H H H   paoO M H H  K p yT fU A H H
jioMeHT b  k i / c m , KOTopbiit npiiBOAHOH Tpoc MO>ueT nepeAaTb. 
J im  TpocoB (JxttpMbi S. S. White 3Ta BeJiHHHHa ycTaHOBAeHa 
iipH5jiH3HTejn,HO‘paBHoii 2 5  %  o t  pa3py m a i o m e H  Harpy3KH,

P a 3 p y i u a K > m a a  K p y T H m a n  H a r p y 3 K a

C  3an.p0ca.MU oßpauiaümecb no adpecy.

Harpy3Ka.

n p «  KO Topon Tp o c  npHBOAa pa3p y m a e iC H  h a h  CKpyM HBaeTC« 
C OCTaTOHHbIMH Ae4>OpMattHHMH.

r n c T e p e 3 H C  B p a m e H i ia  — • p aooT a , 3aTpaMHBaeMan Ha 
npeoAO AeH H e BH yTpeH H ero TpeH H a pa3rpy>K eH H oro  T p oca .

M H H H M a n b H b iH  p a S o H iu i  p a A H y c  —  p a A n y c  H aH M eH b- 
rne ro  H3rH 6a , n p n  k o t o p o m  MoaceT paoOTaxb ip o c  A aitH oro 
p a3Mepa h  TH n a.

K a K  3t h  X apaKTepncTH K H  A O cra ra io Tca ?

X a p a K Te p n c TH K H  t h ö k h x  t p o c o b  (Jm pM bi S. S. White 
oßecneMHBaioTCA:

1 )  KaHeCTBOM npHMCHHCJMOH npOBOAOKH,

2 )  KoAHHeCTBOM  HcryTOB Tp o c a ,

3 )  KoAHMeCTBOM H TOAHJHHOH npOBOAOK B K3>KAOM 
a t r y T e ,

4)  C o 3A3HHeM 3anaca n p o a n o c ™ ,

5 )  IIInpO KO  npOBOAHMbIMH HCnblTaHHHMH.

H 3 lo m o e A n e M U M  i u 6k u m  m p o c a M  n p u d a to m c n  H eo S x o d u M u e  
ce o ü cm e a  pa3A U H H U M  c o u e m a m ie M  n o K a 3 a m e jie ü  n p u eed eH u oü  
x a p a K m e p u c m u K U . I 'u o K u e  m p o c u  tßupM bi S. S . W hite  
n o cm a e A H io m cH  p a 3 H u x  m u n o e  ö a h  y d e o A e m e o p e n U H  pa3- 
a u u h u x  u y n c d .

T H E  S. S. W H IT E  D E N TA L  MFG. C O . (G.B1 LTD.
INDUSTRIAL DIVISION

Britanhia Works, St. Pancras Way, London, N.W.1., ÄHniHfl
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U e H a  4 0  K o n .

I ALLTOOLS LTD
J t tb in o j iH n e T  o c o 6 o  T o r a b i e  p a ö o T b i  ß jr a  n p o M B iu u ie H H o c T H

Alltools Ltd. H3roTOBJiHeT ocHacTKy 
h  c n e n n a jiB H o e  o ö o p y A O B a m ie  a j ih  

n p e A n p H H T H H  a B x o M o d n j i b H o n ,  

a B H a i t n o H H o n ,  a j i e K T p o T e x H H n e c K o i t  

npOM BiniJieHHOCTH H AJIH npO H 3B O A“  

CTBa n p eA M eT O B  A O M a m n e ro  o ö n x o A a .  

O n p M a  n p o e n r a p y e T  n  H 3roTO B jiH eT , 

a T a n > K e  c o 3 A a e T  n o  H e p x e n t a M  

3 a K a 3 H H K a  n iT a M n b i ,  ( n p o c T b i e  n  

n p o r p e c c H B H B i e ) ,  c n e i t n a j i b H b i e  

3 a > K H M H b ie  r n j i b 3 b i  n  n a x p o H b i ,  

n p n c n o c o ß jie H H H  k  CTaHKaiw n  c 6 o -  

p o H H b ie  n p n cn o c o ö J ie H H H , a xaK>Ke 

c n e p n a j ib H b ie  ycTaH O B K H , o ß o p y A O -  

B aH H e H CTaHICH BeCOM AO 4 0  T.

nPHM EP

M e T a j i J i o c J i o p M y io m a H  M a u iH H a  

(|)HpMbI Alltools Ltd. H aBTOMOÖHJIb- 

H b ie  f l e T a j i n ,  K O T o p b i e  H a  H e ft  

H 3 rO TO BJIH IO TCH  C M H H H M ajIbH O H  

n p O H 3 B O flH Te jIbH O C Tb IO  ÖO H IT . B 

M H H y T y .

3 T a  H a ^ o K H a n ,  a B T O M a T H H e c K H  

A e ö c T B y io m a H  M au iH H a o ß e cn e u H B a eT  

3K 0H 0M H H H yio  H iT a M n oB K y  fleT a n eH  

H3 XO JIO AH O KaTaH O H  J ieH T b l HJIH 

np O B O JIO K H . r i p o i t e c c  B b ip y Ö K H  

H apy>K H b IX , B H yTpeH H H X  KOHTypOB 

h  4>opMOBKH f le T a j ie ö  n p n  h s t o t o b -  

JieHHH H3 XOJIOflHOKaTaHOH JieH Tbl BbinOJIHHCTCH 

H e n p e p b iB H o , ÖJiaro/tapH u eM y  y c r p a H a e T c a  H eo 6 xoA H M o cn >  

p a c 'u ie H e H H e  n p e c c o B b ix  o n e p a q H Ü .

M a u iH H a  o c u a m e iia  n p aB H jibH b iM  npH criocoÖ JiCH H eM , m ox3h h 3mom 

aBTOMaTHHeCKOH IIOAaHH H BepTH KajIB H bIM  CbeMHHKOM . 

L Ip c A ycM O T p eH b i y c rp o H C T B a  flA H  p e r y j iu p o B K H  co raacoB aH H O C T H  p a ß o u iix  

flBHHCeHHH MeX3HH3M0 B H KO M neH CH pyiO m H X IICpCM eilteH H H  y 3JIOB n p H  nOCTpOHKe M a iH IIH b l.

3anpocu npocbßa Hanpae/inmb no adpecy:

ALLTOOLS LTD
T R A N S P O R T  A V E N U E , G R E A T  W E ST R O A D , B R E N T F O R D , A H IM T H H
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