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H c n o j i b 3 0 B a H H e  B H y T p H 3 a B O , n c K o r o  K O J i e c H o r o  6 e 3 p e j i b c o ß o r o  T p a H c n o p T a

A. B. flP A H H H K O B , E. H. M HJIOBAHOB
HHHTÄBTonpoM

OC T P A H  HeoßxoaHMocTb M6X3HH3HUHH norpy30HHo-pa3rpy- 
30HHbIX H TpaHCIIOpTHblX pa60T H3 3aBCÄax nOTOMHO-MaC- 
coßoro npoH3BOÄCTBa, b tom HHcae 3aBoaoB aBTOMoÖHab- 

hoh npoMum^eHHOCTH, onpeaeaaeTca TeM, hto ohh eme oTCTaioT 
CT ypoBHH MeXaHH3aiIHH H aBTOM3TH3aUHH OCHOBHUX TeXHOJlOTH- 
H6CKHX npOUeCCOB npOH3BOÄCTBa.

rpy3onoTOKH aBT03aB0Ä0B xapaKTepH3yiOTCH öoabuiHM oöbe- 
mom h pa3Hoo6pa3HeM nepeMemaeMbix rpy30B, öoabmoft npoTH- 
»eHHOCTbK), cJioJKHocTbio h HanpameHHOCTbio MapmpyroB. Hanpn- 
Mep, TOJibKo Ha ropbKOBCKHH 3bto33boh emeroaHo nocTynaeT öo­
aee 2,5 mhh. t  rpy30B, a Memay uexaMH h BHyrpn uexoB nepeMe­
maeTCH OKOHO 10 MJIH. T pa3JIHHHWX MaTepHaJIOB, 3arOTOBOK H 
H3ÄeJIHH.

OcHOBHaa Macca rpy30B Ha aBT03aBoaax nepeMemaeTCH cpea- 
CTBaMH KOJiecHoro TpaHcnopTa h TOJibKo H eöojibm an nacTb —  koh- 
BeflepaMH. Tax, Ha M hhckom  aBT03aBoae kojicchmm TpaHcnopTOM 
nepeMemaeTCH 98 ,5%  rpy3CB, Ha aBT03aBoae HMeHH JlHxaneBa —  
96 % , Ha r opbKOBCKOM aBT03aB0üe —  ö o a ee  90%  h Ha M o c k o b ­
ckom 3aB oae MajiojiHTpa>KHbix aBTOMOÖHaeft —  87%

B KanecTBe KOJiecHoro 6e3pejibcoBoro TpaHcnopTa Ha ÖcnbinHii- 
CTBe 3aBoaoB npHMeHHiOTcn rpy30Bbie aBT0Mo6njiH, 3btom o6hjih - 
nHKanu, THrann c npnuenHUMH TeaemKaMH h 3JieKTpoKapu.

Bojiee noJiOBHHbi napxa KOJiecHux mbiuhh aBT03aBoaoB (aBTo- 
MOÖHaeii, THranen h saeKTpoKap) MoryT TOJibKo nepeMemaTb rpy- 
3bl B T0pH30HTajIbH0M HanpaBJieHHH, nOSTOMy H y*H H  ÄOnOJIHH- 
TejibHue MexaHH3Mbi hjih 3aTpaTbi pyHHoro Tpyaa äjih Bbino.iHe- 
hhh norpy30HHO-pa3rpy30HHbix onepamift.

rioÄT»eMHO-TpaHcnopTHbie ManiHHH, npn noM om n KOTopux mojk- 
ho MexaHH3HpoBaTb Bce ocHOBHue onepauHH no nepeMemeHHio h 
CKJiaanpoBaHHio rpy30B, npHMeHHiOTcn b HeaocTaTOHHCH Mepe. Ha- 
npHMep, Ha M ockobckom 3aBoae MaaoaHTpajKHbix aBTOMOÖHaeft 
noabeMHo-TpaHcnopTHbie MauiHHbi cocTaB jim oT ToabKo 20%  Koaec- 
Horo 6e3pejibccB oro  TpaHcnopTa, Ha M hhckom h TopbKOBCKOM aB- 
T03aßoaax —  okoho 3 6 % , Ha 3aBoae hmchh JlHxaneBa —  3 9 % .

H a aBT03aBoaax Maao aBTonorpy3iHKOB, KOTopue MO-ryT cob- 
MemaTb TpaHcnopTHue h norpy3CHHo-pa3rpy30HHbie onepauHH. 
Hcnoab3yioTCH b ochobihom rpy30Bue 6opTOBbie aBTOMOÖHan M oc- 
KOBCKOTO H ropbKOBCKOTO 3BTO3aBCÄ0B. OHH npHMeHHKJTCH ÄHH 
nepeB03KH caMbix pa3HOo6pa3Hbix rpy30B. AßTOMOöHaH-caMocBa- 
hh , KaK npaBHJio, 3aHHTbi b HHTefiHbix uexax, Ha yöopxe cTpy*- 
kh h’apyrnx-otxoäob npcH3BoacTBa. H a OTaeabHbix 3aBoaax npn- 
mbhhiotch TaKme cnenHaabHbie^aBTOMOÖHÄH.

'■9

H a M ockobckom  aBT03aBoae hmchh JlnxaqeBa HecKoabKO aBTO- 
MOÖHaefi 3H C-5  npncnocoöaeHo ä äh  nepeB03KH aBTOMoöHabHbix 
paM. 3 t h  3b tcm oöhhh  HMeioT yBeaHHe»Hyio 6a3y h yaanHeHHyio 
paMy; Ha naaTijiopMe Ky30Ba Taxoro aBTOMOÖHaH ycTaHOBJieHbi 
MeTaaaHHecKHe ctoh k h , M e*a y  k o top h m h  pa3M em ai0Tcfl b asa 
pnaa nepeB03HMbie paMbi. TaKoft aBTOMOÖHab nepeB03HT oaHOBpe- 
MöHHO mecTb paM.

H a rOpbKOBCKOM aBT033B0ae HMeiOTCH 3BT OMOÖHHH, cneunaab- 
ho H3roTOBaeHHue aan nepeB03KH JKeae3Hoaopo>KHbix KOHTefiHe- 
poB. ABTOMOÖHab HMeeT nepeaHHfl Beaymnft m oct h He33BHCHMyio 
noaBecKy 3aa«Hx Koaec, KOTopue KpenHTCH HenocpeacTBeHHo k 
aoHmepoHaM paMbi, h t c  no3BoaneT pa3MecTHTb KOHTeÜHep M e*a y  
aoHJKepoHaMH. Baaroaapn npHMeHenmo rnapaBaHHecKoro Mexa- 
HH3M3 3axBaT KOHTeÜHepa aBTOMOÖHaeM h ero onycKaHHe Ha 
naomaaKy MexaHH3HpoBaHbi.

,Hhh aocTaBKK uexaM ra30Bbix öaaaoHOB npHMeHHioTCH cnenn- 
aabHue aBTOMOÖHan, KCTopue oöopyaoßaHbi npncnocoöaeHHeM 
aaa norpy3KH h Bbirpy3KH öaaaoHOB. npHcnocoöaeHHe HMeeT Me- 
xaHHnecKHH npHBoa, aeftcTByiomHH o t  tp3hcm hcchh aBTOMOÖHan.

H a M ockobckom  3aBoae MaaoaHTpa>KHbix aBTOMOÖHaeft aBTOMO­
ÖHab «M cck b h h -4 0 2 » npncnocoöaeH aan TpaHcnopTHpoßaHHH H3 
npeccoBoro Kopnyca roTOBOro Ky30Ba b OTaeaeHHe OKpacKH.

OcHOBHbIM THnOM THTaHa, npHMeHHeMOTO Ha aBT03aBOaaX, HB- 
aaeTCH KopoTKOöaaHbifl Taran c öeH3HHOBUM aanraTeaeM, H3rc- 
TOBaeHHbin Ha öa3e aBTOMOÖHaH T A 3 -M M . E ro ocHOBHue aaH- 
Hbie: aaHHa 3200 mm, mnpHHa 1400 mm, BbicoTa 1920 mm, oö iiihh  
Bec oKoao 1300 kz. Taraa aonycnaeT öyKCHpoBKy npmienHbix Te- 
aeaceK c oömHM BecoM ncae3Horo rpy3a ao  3000 kz.

KoHCTpyKUHH npnuenHbix Teaemex pa3Hooöpa3Hbi. Kamabift 3a- 
b oä  H3roTOBaaeT hx cbohmh cnaaMH c yaeTOM xapaKTepa nepeBO- 
3HMbix rpy30B. H anöoaee pacnpocTpaHeHHofl Ha M ockobckom  aB- 
TC3aßoae HBaneTCH öopTOBaa npnuenHaa TeaemKa MeTaaanaecKoft 
KOHCTpyKHHH Ha noaysaaHnTHHecKHX peccopax h Koaecax c Mac-
CHBHblMH pe3HHOBbIMH mHH3MH. I'py.BOnOa'beMHOCTb 3T0Ö TeaejKKH
2000 k z .

H a 3aBoae npHMeHHeTca öoabmoe KoanaecTBO cneunaabHux Te- 
aemeK, npeaHa3HaaeHHbix aaa nepeB03KH oxpameHHUx aeraaeft h 
y3aoß: KpuabeB, oöaHUCBOK paanaTopa, KanoTOB ÄBHraTeaa, pa- 
anaTopoB, KaöHH b cöope h ap.

npnMepHo OÄHy TpeTb Bcero KoaecHoro Öe3peabcoBoro TpaHc­
nopTa cocTaßaHioT aaeKTpoKapu c ncateMHofl naaTiJiopMOH, o th o - 
camHeca k KaTerop hh noaieMHo-TpaHcnopTHbix MamHH, ho ohh 
oÖaaaaiOT cymecTBeHHbiMH neaocTaTKaMH- orpaHHaeHHoft bo3mohc-Вологодская областная универсальная  научная библиотека 
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H O C Tb io  n o a i e M a  r p y 3 a  (100  m m ) ,  M a u o ft  CKopocTbio ÄBHHceHHH, 

H e c ö x o Ä H M O C T b io  ö o j ib u iH x  n Ä O iu a Ä e f i  ä a h  x p a H eH H H  r p y 3 a  b c a c ä - 

C TB H e H enpH rO Ä 'H O C TH  STH X  M au iH H  ÄJIH M H O rO H pyC H O rO  U IT a ß e jIH -  

pO B aH H H .

H a  Fop b K O B C K O M  a B T 0 3 a B 0 Ä e ,  H & p H A y  c  O T en ecT B eH H b iM H  s u e m  

T p O K a p a M H , H aXO ÄH TC H  B 3 K C n ^ y a T a U H H  S A e K T p O K a p b l H H O CTpaH - 

H b ix  (p u p M , T a K H x  K a K  B u e f t x e p T  rp y 3 o n o a , 'b e M H O C T b io  2,0 H 2,24 T,  

A ß T O M a T H K  rp y 3 o n O Ä 'b e M H O C T b K ) 3,0 r ,  M e p K y p H f t  h  ä P .  H a  3aB O - 

Ä a x  n p H M eH H ioT C H  a B T O n o rp y 3 H H K H  r p y 3 o n o Ä 'b e M H o c T b io  3 h  5 7  

J lb B O B C K o ro  3 a B 0 Ä a ,  a B T on o -rp y3 H H K H  K B 3 -0 2  h  K B 3 -0 4  r p y 3 0 -  

noA'beM'HOCTbio 1,5 t  KaJiHiHHHrpaÄ'CKoro 3aBOfta.
B c jie Ä C T B H e  o r a o c H T e A b H o  H H 3 K o ro  y p o B H H  M e x a H H 3 a u u H  n o r p y -  

3 0 H H 0 -p a 3 rp y 3 0 H H b ix  p a f iO T  n p H x o Ä H T c n  n p u B j ie K a T b  3 H a a H T e jib H o e  

KOJIHHeCTBO paÖ O H H X  ÄJIH BbHlOJIHeHHH TH H tejIO H  l})H3HHeCKOft p a ß c -  

Tb l B p yH H y iO .

H a  ceMH ocHoaHbix aBT03aB0Äax Ha BbinoAHem iu TpaHcnopTHbix, 
Horpy30HHO-pa3rpy30HHbix h  CKAaÄCKux paß oT  3aHHTo o k o j ic  30%  
paÖOHHX OT HHCJia npOH3BOÄCTBeHHbIX pafiOHHX, a rOÄOBOÜ 4>OH4 
3apn jiaTbi s t h x  paßouH x ÄOCTHraeT 200 m j ih . py ß . K p o M e  t c t o , 
BCJieÄCTBHe HeAOCTaTKa CpeÄCTB MeXaHH3aUHH npOH3BOÄCTBetHHbIO
p a f io n n e  B b m y jK Ä e H b i 3 a T p a n u B a T b  H a  n e p e M e m e H H e  Ä e T a u e f t  k  

p a ß o n e M y  M e c T y  H e  M e H e e  5 %  c B o e r o  p a ß o n e r o  B p eM eH H .

B  H a c T o n m e e  B p eM H  b h y t p h  a B T 0 3 a B O Ä a  ß oA b u m iH C T B o  r p y 3 0 B  

n e p e M e m a e T C H  K O J iecH U M  T p a iH c n o p x o M . I l o s T O M y  B H a n u T eA b H b ift  

H H T e p e c  n p eÄ C x a B J iH iO T  H ccJ ieA O B aH H H , n p o B e A e H H b ie  H H H T A b to - 
npO M O M  H a  M O C K O B C K O M , T op b K O B C K O M , M h HCKOM a B T 0 3 a B O Ä a X  H 

M o c k o b c k o m  3 a B O Ä e  M a j io j iH T p a iK H b ix  a B T C M o ß u A e fi ,  K O TO pb ie  n o -  

3BOJIHIOT C y Ä H T b  :0 p a ß O T e  OGHOBHHX T p a H C n o p T H b lX  C p e flC T B  n p n  

n e p e M e iu e H H H  r p y 3 0 B  M e m a y  u e x a M H  s t h x  3 a B 0 A 0 B , h  p a 3 p a f io -  

T a H H b ie  M ep o n p H H T H H , o ö e c n e H H B a io m H e ' n o B b im e H H e  n p o H 3 B O A u - 

T eJ ib H c c T H  T p y ^ a  h  p e s K o e  CH H H ceH ue 3 a T p a T  n a  n e p e M e m e H H e  

r p y 3 0 B  B H yT p H 3 aB O Ä C K H M  T p a H c n o p T O M .
H c c j ie Ä O B a H H io  n o A u e p rA H C b  a B T O M o ß u A ii-T H ra u H , r p y 3 0 B b ie  a 3 -  

TOMOÖHJIH, a B T O M O Ö H J IH -n H K an H  H 3 J ie K T p 0 K a p U , n p H  nOM OIHH KO- 

T o p u x  n e p e M e m a e T C H  o c H O B H a n  M a c c a  r p y 3 0 B  M e a m y  u e x a M H . n p n  

s t o m  o n p e Ä e j iH J io c b  B p eM H  B c e x  o c h o b h m x  s jie M e H T O B  p a ß o T b i ,  

C B H 3 a n H b ix  c n e p e M e m e H H e M  r p y 3 a ,  3 a T p a u H B a e M o e  K a m u b iM  b h - 

ä o m  T p a H c n o D T a  b  T e n e H H e  pafioneft CM eHbi.

H c c j ie A O B a H H H  n p oB O A H A H C b  H a  M a p m p y T a x ,  C B H 3 U B a io m H x  

OCHOBHble npO H 3B C ’Ä C T B eH H b ie  U,eXH C TJ iaB IIb lM H  K O H B e fiep a M H  II 

3 a r o T O B H x e jib H b ie  u e x n  c  M e x a flO c ß o p o u H h iM H , a T a K iu e  H a  o t - 

a e J ib H b ix  M a p m p y T a x ,  c B H 3 b iß a io m H x  6 a 3 »C H b ie  cK J ia flb i c  u e x a M H -  

n oT p eÖ H T eJ iH M H .
A B T O M o ß H J i H - T H r a n H  c n  p  h  u  e  n  h  b i m  h  t  e  a  e  >K- 

K  a  m  h . T I o e s A a ,  c o c T O H iu n e  H3 T H r a n a  h  o ä h o ö  h j ih  H ecKC-jib- 

k h x  n p n u e n H b ix  T e jie > K e K , m n p o K O  n p H M eH H ioT C H  ä a h  M e * u ,e x o B O -  

r o  T p a H c n o p T H p o B a H H H  rpy30B H a a B T 0 3 a B O A e  H M eH H  J ln x a n e B a ,  

Top b K O B C K O M , M h HCKOM H Ä P y T H X  a B T C 3 a B 0 Ä 3 X .

B  ß o jib m H H C T B e  C B oeM  o h h  p a ö o T a iO T  n o  3 a p a H e e  y cT aH O B J ieH - 

h h m  M a p m p y T a M  h  p a c n n c a H H H M , p a c c u H T a H H U M  H a  f i e c n e p e f i o f i -  

H o e  o ß e c n e n e m ie  n p o n 3 B O A C T B a  H e o ß x o A H M b iM H  M a ie p n a J ia M H , n o - 
j iy ip a ß p n K a T a M H  h  H 3 Ä e jiH H M H . f l j ih  n e p e B 0 3 K H  3 a r c x o B O K  h  n o j i y -  

Ip a Ö p H K 3 T 0 B  nO Jlb3yiO TCH  n p H u en H b iM H  T e j ie iK K a M H  C 6 o p T 3 M H  H 

6e3 ö o p T Q B , a ä j ih  r o T O B b ix  o x p a m e H H U x  Ä e T a j ie f t  h  y3 J ioB , p a -  

Ä H a T o p o B ,  6 e H 3 o 6 a K O B , K p b iJ ib eB , K a n o T O B  h  a p y r a x  H 3 Ä e jiH H  h c - 

n o j ib 3 y iO T  c n e u ,H a jib H b ie  n p n u e n H u e  T e j ie m K H  c pa3JiH H H biM H  Haa- 
C TpO H K aM H  H 3 Ä  njIO CKO CTblO  n  JiaTtpO P 'M bl, o ö c c n  eu H B a io m H M H  

COXpaiHiHOCTb T p a H C n O p T H p y eM O H  n p O Ä yK U H H  n p H  ftB H m eH H H  

n o e 3 Ä a .
Ä H a j iH 3  M a x e p H a j io B  n o3 B O J in eT  3 a K J iion H T b , h t o  n p o c T O H  n p n  

p yu H O Ö  n o r p y 3 K e  h  p a 3 r p y 3 K e  o n e H b  a e jiH K H , a  n p o H 3 B O Ä H T e jib -  

H CCTb T p a H C n o p T H b lX  M aU IX H  B e e b M a  H H 3K3H . I l p H  CM em aiHHOM  

c n o c o ß e  B b inoJ iH eH H H  n o r p y 3 o n H O - p a 3 r p y 3 o n H b ix  o n e p a u n f t ,  K o r u a  

n o r p y 3 K a  h j ih  p a 3 T p y 3 K a  M ex a H H 3 H p o B a H b i n p o c T O H  M am H H  c h h - 

» a iO T C H ,  a  KOJIHHeCTBO n e p e B e 3 e H H o r o  r p y 3 a  »H a n H T e j ib H o  B 0 3 p a -  

C T a eT . n p n  n o jm o c T b io  M e x a H H 3 H p o B a H H o ft  n o r p y 3 K e  h  p a 3 r p y 3 K e  

B p eM H  ÄßH JKeH H H  c  r p y 3 0 M  (K O J in n ecT B O  p e f t c o ß )  n o B b im a e T C H  6 o -  

J ie e  n eM  b  2 p a 3 a ,  n p o c T O H  c o x p a m a io T C H  n a  30— 3 5 %  h  b  H e- 

CKOJibKo p a 3  y B e jiH H H B a eT C H  KOJIHHeCTBO n e p e ß e 3 e H H o r o  r p y 3 a .

B  T a ß j i .  1 n p H B e u e H b i u a H H b ie  o  3 a x p a T e  B p eM eH H  h  n p o H 3 B o u H - 

T e jibH O C TH  T H r a n e ft  H a  T c p h k o b c k o m  a B T 0 3 a B O u e  h  M o c k o b c k o m  

a B T O 3 3 B 0 A e  H M eH H  J ln x a n e B a  b  3 3 b h c h m o c t h  o t  c n o c o ö a  n o -  

r p y 3 K H  h  p a 3 r p y 3 K H  n p n u e n H b ix  T e j i e x e K .

O r p o M H H e  n p e H M y m e c T B a  M ex a H H 3 a u H H  n o r p y 3 o n H o - p a 3 r p y 3 o n -  

h h x  o n e p a u n f t  b h ä h w  H a  n p H M e p e  p a ö o T b i  T H ra n e ft  c  n p n u en H b iM H  

T e j ie iK K a M H  H a  a B T 0 3 a B O u e  H M eH H  f l n x a n e B a .  f l e B H T b  n c c j ie Ä O B a H -  

H b ix  M a p m p y T O B  ö h j ih  p a 3 u e j ie H b i  H a  u u e  r p y n n b i .

B  n e p B y io  r p y n n y  B cm J iH  n e T b ip e  M a p m p y T a ,  n o  k o t o p m m  

T p aH C n O p T H p y iO T C H  B OOHOBHOM TO TO B bie O K p a m e H H b ie  A e T a jIH  H 

y 3 j ib i ,  H a n p a B j in e M b ie  H a  r j ia B H U ft  c ß o p o n H b if i  K O H B eftep  aB T O M o- 

Ö HJieft. f l  JIH T p aH C n O p T H p O B aH H H  yK a 3 a H H b IX  H3UeJIHH npH M eH H IO T-

T a 6 j i H u a  1

C n ocoß  norpy3KH  

h pa3rpy3KH

CpeAHee BpeMS Hcno.'ibaonaHitsi 
TpaHcnopTa b %

o . -O) >»
1= X

AX

4> O  
ST u
s  o

eo
s  £  ©  o
Q. V
U  3"

M o c k o b c k h ü  3 B T 0 3 3 B O A  H M e H H  J l H x a n e B a

HeMexaHH3HpOBaHHbift 9,4 12,4 37,6 9,9 30,7 78,2 1,4 8,66

MeXaHH3HpOBaHHblft . 26,5 28,0 19,3 11,0 15,2 45,5 1,86 35,0

T O p b K O B C K h h  a B T O 3 a B 0 fl

HeMeXaHH3HpOB3HHbIH 15,5 13,4 47,2 15,6 7,3 71,1 1,5 13,6

MeXaHH3HpOBaHHbIH . 21,6 17,9 26,8 11,7 22,0 60,5 2,8 37,9

ch T H r a n n ,  K O T o p u e  ß y K C H p y iO T  u s e — T p n  c n e u n a J i b H u e  T e j i e jK K H  c 
u a u c T p o f t K a M H ,  n p e u o x p a H H io m H M H  H 3 u e j iH H  o t  n c p n u .  n o r p y 3 K a  

h  p a 3 r p y 3 K a  n a  K o n e n n b i x  n y H K T a x  p y n H a H .

Bo BTopyio r p y n n y  BomjiH n HTb M a p m p y T O B ,  H 3  h h x  n o  neTbi- 
p e M  ocymecTBJineTCH T p a H c n o p T H a n  CBH3b m o k a y  JimeftHbiMH h 
M e x a H o c ö o p o n H b i M H  u e x a M H  h n o  O A H O M y  TpaHcnopTnpyiOTCH co- 
ßpaHHbie KaÖHHbi äjih c u p a c K H  h oKOHnaTeubHoft otäcäkh.

TaKoe p a 3 Ä e u e H n e  Ä a e T  B 0 3 M O J K H o c T b  j i y n i u e  a H a J iH 3 H p o ß a T b  

O T Ä e u b H b ie  s u e M e H T b i ,  B J iH H io m H e  H a  n p o H 3 B O A H T e u b H o c T b  T H r a n e f t  

H C e ß e C T O H M O C T b  B H y T p H 3 3 B O Ä C K H X  n e p e B 0 3 0 K .

C p e Ä H H e  BeuHnHHbi 3 a T p a T  B p e M e H H  T H r a n a M H  no yKa3aHHbiM 
r p y n n a M  M a p m p y T O B  h p h b o ä h t c h  b Taöji. 2.

T a ß a i H i i a  2

HaHMeHOBaHwe onepauHH
nepBafl rpynna 

MapmpyTOB
BTOpafl rpynna 

MapmpyTOB

ßBHJKeHHe c rpy30M B % .......................... 9,4 26,5
XojiocTbie npoöern  b % ................................. 12,4 28,4
06m.ee BpeMH npocroeB b % . . . . .  . 78,2 46,5

B  t o m qHCJie:
nOÄ norpy3KOft h pa3rpy3KOft . . 7,6 3,1
OJKHflaHHe norpy3KH h pa3rpy3KH 24,2 —
npHueruiemie h om en .ieH iie Te-

J I O K K H ........................................................ _ 16,2
no OpraHH3aUHOHHO-TeXHHHeCKHM

h npOHHM npniHHaM ........................ 16,4 26,2
KOJIHMeCTBO e3flOK 3a C M e H y ................... 6,0 22,0
KojinnecTBo rpy3a, nepeße3eHHoro

sa CMeHy, b m  ......................................... 9,9 44,6
KojnmecTBo rpy3a, nepeße3eHHoro 3a

OAHy e3AKy, b m ..................................... 1,6 2,0
CpeflHHH fljiHHa Mapuipyia b k m  . . . . 2, 6 2,5

BbicoKHe noK a3aTeu H  p a ö c x b i T H ran eft B T op o ft  rp y n n b i M a p m p y ­
TOB h b j ih io t c h  pe3yubTaTO M  ruaBHbiM  oßpa30 M  M exaHH3auHH n o - 
rp y3 on H o-p a3 rp y3 on H b ix  o n ep a u n ft  h  J iyu m efi o p ra «H 3 a u H H  B c e ro  
n p o u e c c a  TpaH cnopTH poB aH H H  rp y3 0 B . Ha M a p m p y T a x  s t o ü  r p y n ­
nbi p a ö o T a  cp raH H 3 0 B au a  TaK , h t o  TeueJKKH paarpy jK a iO TC H  hjih  
3arpy>KaiOTCH T o ru a , K o ru a  r a r a n  h 3 x o a h t c h  b  ä b h j k 6h h h . I lp H -  
ßfaiB b u e x r  O TnpaB jiH iom H ft n p o n y K u m o , TH ran  c t 3 b h t  n ycT b ie  Te- 
uejKKH n o n  n orp y3 K H  h  3 a 6 n p a e T  3arpy>KeH H bie, n pn  s t o m  3 a T p a - 
nnB aexcH  BpeMH TOJlbKO Ha o ru e n u e H n e  n ycT b ix  TeJ iem eK  h  npH- 
uenueH H e k  T H ra n y  3arpy>K eH H b ix. flo c T a B H B  3 a rp y jK 6 H H b ie  Te- 
JiejKKn u e x y -n o T p e ß H T e jiio , TH ran  3 aß H p a eT  p a 3 r p y * e H H b ie  Tejie>K- 
k h  h  ß yK C H pyeT  h x  oß p a T H o  ä ä h  3a rp y3K H .

T lp n  TaK o ft opraH H 3au u H  p a ß c x  p e3 K o  coK p am a ioT C H  o ß m n e  n p o - 
c t o h  h ß o u e e  neM  HanoÄOBHHy npocTO H  n o Ä  n o rp y 3 K o ft  h  B b irpy3 - 
Koft (BK ÄionaH  O TuenueHHe h n p nu en u eH H e T e u e iK e K ), HCKÄionaiOT- 
CH npocTO H  B 0JKHÄ3HHH n 0rpy3K H  H p a3 rp y3 K H , nTO Ä a e T  BC3- 
MCJKHOCTb yBeÄHnHTb B HeCKOÄbKO p a3  nHCÄO e3Ä0K .

Y K a3 aB H aH  cn cTeM a  opraH H 3au nH  n epeM em eH H H  rp y3 0 B  noB b i­
m a e T  npoH 3BO AH TeÄbH ocTb T H ran eft Ä a u te  npn pynHoft ncrpy3Ke 
h p a rp y 3 K e  T e j i e m e n  ua KOHenHbix n yH K T ax , h o  n p n  s to m  T p e ß y e T -  
ch H eK O Topoe ÄonoÄH H TeÄ bH oe K oau n ecT B o  Teu eiK eK .

PacnpeÄeueHH e BpeMeHH, 3aTpannBaeM oro THranaMH c npnuen- 
h hm h  xeueiKKaMH Ha M apm pyTax c MexaHH3HpoBa«Hoft h pynHoft 
ncrpy3Koft h pa3rpy3Koft Ha M apm pyTax: npeccoBuft u ex L1,CHA 
h ÄHTeftHbift u ex  N » 3 —  M C U ,-'l uaHO b Taßu. 3.Вологодская областная универсальная  научная библиотека 
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C  n x

HeMexaHH3HpOBaHHbifi 8 ,2 13 ,4 2 6 ,9 1 5 ,6 3 5 ,9 7 8 ,4 1 ,25 7 ,77

MexaHHanpoBaHHbifi . 3 3 ,6 3 4 ,7 17 ,7 4 ,0 1 0 ,0 3 1 ,7 1 ,6 2 8 ,6

P p y 3 0 B b i e  a B T O M O Ö H A H .  r p y 3 0 B b ie  aBTOM OÖHAH O T­

HOCHTCH K K a T e rO p H H  B H yT p H 3 aB O Ä C K H X  TpaH C ITO pTH b lX  M31HHH, Ha 

p a ö o T y  K O T o p b ix  c y m e c T B e H H o e  BAH H H H e O K a3 b iB a iO T  c n o c o ö b i  n o -  

rp y3 K H  h p a 3 r p y 3 K H . F lp n  p a ö c T e  n o e 3 A a ,  c o c T o n m e r o  W3 T a r a w a  

h n p H u e n H b ix  T e A e x e K ,  n o c A e A H H e  M o r y T  ö b iT b  O TC oeA H H eH b i o t  

T a r a w a  h o c T a B A e H U  a ah  n o r p y 3 K H  h p a 3 r p y 3 K H , —  b  s t o  B peM H  

Taraw H c n o A b 3 y e T c a  äah  ö y K c n p o B K H  A p y r n x  T e A e u c e K . r p y 3 0 B o i i  

aBTOM OÖHAb TaKO H  B03M 07KHOCTH  H e H M eeT , OH ÄO AJKeH  Ö e3ÄCH CT- 

B c ß a T b  b o  B p eM H  B b in oA H eH H H  n o r p y 3 0 w n o - p a 3 r p y 3 o w H b ix  o n e p a ­

uHH. S t o  CH H JKaeT  9 (j)C j)eKTH B H 0C Tb paÖ O T b l rp y 3 0 B b IX  aB TO M O Ö H A eii 

n p n  H C n0A b30B aH H H  HX H a B H yT p H 3 aB O A C K H X  n e p e B 0 3 K a X .

X la u H b ie  o  p a c n p e A e A e H H H  B p eM eH H  H cn o A b 3 0 B a H H H  rp y 3 0 B b ix  

aB TO M oÖ H A eft H a  b h y t p h 3 3 b o a c k h x  n e p e B 0 3 K a x  T p e x  aB T 0 3 3 B 0 A C B  

n p n  pyw H O M  h M e x a u H 3 H p 0 B a H H O M  c n o c o ö a x  n o r p y 3 K H  h p a 3 rp y 3 K H  

npHBeAeHbi b t b ö a . 4 .

n o T e p n  Ha npocTO H  n o A  n o rp y3 K o ft  h p a 3 rp y3 K o ft npn  M exaHH- 
3HpoB3HHOM c n o c o ö e  npHMepHO b 2  p a 3 a  MeHbrne, weM npn  pyw- 
hom . K p o M e  t c t o ,  n pn  yAywm eH H H  opraH H 3auH H  p a ö o T  M o ry T  öbiTb 
3H3WHTeAbH0 C O K fa iU e ilb l npOWHe npocTOH, WTO nOBbICHT StjujieKTHB- 
HOCTb paÖOTbl aBTOMOÖHAeft.

H e B b ic o K a a  n p o H 3 B O A H T eA b H O C T b  a B T O M oÖ H A e ft H a M o c k o b c k o m

aaBOAe M3A0AHTpa>KHbIX aBTOMOÖHAeii OÖTiHCHHeTCH TeM, WTO Ha 
paccMOTpeHHOM M apm pyTe npHMeHHiOTCH MaAOAHTpa>KHbie aBTO- 
m oöhah —  nHKanu, npncnoccÖAeHHbie a ah  nepeB03KH Ky30B0B 
BecoM 285 kb H3 npeccoBo-Ky30BHoro nexa  b TAaBHbift Kopnyc. Ha 
3a.BOAe HMeHH JlnxaweBa HcnoAb3yiOTCH rpy30BH e 3b tom o6hah  
rpy3onoAneMHOCTbio 4 r , Tpa«cnopTH pyiom H e 3a OAHy e3AKy 3,9 r.

S j i e K T f  c x a p u .  S A e K T p o K a p b i, H cn oA b3 yeM b ie  Ha aB Toaa- 
B o n a x , ö h a h  pa3A eA eH b i Ha A ß e  rp yn n b i: c noAT>eMHoft nAaTtJiop- 
Moii h c HenoAT>eMHoft. H a 3 a B o a e  HMeHH J ln xa w eB a  n ap K  3AeK- 
TpO K ap COCTOHT B OCHOBHOM H3 MaiUHH rpy30n0Ä'beM H0CTbH> 3 II 
5 t  c n ou n eM H o ft n A aT tjiop M cft, Ha TopbKOBCKOM h M hhckom  aBTO- 
aaB O A ax, a T a x x e  Ha M ockobckom  3aBO Ae M aAOAHTpa>KHbix aBTO- 
MOÖHAeft ÖOAbUIHHCTBO npHMeHHeM blX SAeKTpO Kap C HenOAHeMHOli 
nAaT())opM OH rpysonoÄTaeM H CCTbio 2 t .

T a K oe  ACAeHHe oöycAOBASHO TeM, h to  SAeKTpoKapw c noA ’beM- 
HOft nAaT(})OpMOfi OTHOCHTCH K nOÄteMHO-Tf aHcnopTHbiM MaUIHH3M, 
a c HenoAneMHcft —  k  TpaHcnoprabiM  MauiHHaM.

B  TaÖA. 5 noKa3aHo pacnpeAeueHHe BpeMeHH paöoTbi sAeKTponap 
c HenouteM Hoft nAaTtJiopMoft Ha M hhckom  h M ockobckom  aBT03a- 
BOAax, a TaKjue Ha M ockobckom  3aB0Ae MaAOAHTpaxHbix aBTCMO- 
ÖHAeft npn pywHoft norpy3Ke h pa3rpy3Ke.

Pe3yAbTaTbI OnpeAeAeHHH 3(j)(j)eKTHBH0CTH HCn0Ab30BaHHH 3AeK- 
TpoKap c noAHeMHoft naaTijiopMOH Ha M ockobckom  aBTcaaBOAc 
HMeHH JlHxaweBa npHBeaeHbi b t b ö a . 6.

OcHOBHbie sueMeHTbi paöoTbi saeKTpoKap c HenoAieMHOft n.naT- 
(jjopMoft Ha Tpex 3aBOAax m b a o  o tahw 3 iotch  A p y r  ot a p y ra .

n PH pywHoft nerpy3Ke h pa3rpy3Ke npoH3BOAUTeAbHOCTb saeK- 
TpoKap HaMHoro HHuce, a npocTOH HecKOAbKO Bbime, weM y  aBTo- 
MOÖHAeft, wto oöuHCHHeTCH « e  TOAbKo MeHbuiefi h x  rpy3onoAT>eM- 
HOCTblO, HO H B HeCKOAbKO pa3 MeHbmeft CKCpOCTblO ÄBHHCeHHH.

n p u  BHHMaTeAbHOM H3yWeHHH paÖOTbl SAeKTpOKap ÖblAO onpe- 
AeAeHO, w to 3AeKTpoKapbi c noA ieM H oft naaT^opM oft 3arpawHBaioT 
npHMepHO 30%  BpeMeHH na paöoTbi b cK Aaaax KOHewHbix nyHKTOB 
MapmpyTCB. AHaAH3 noKa3aA, w to  s th  paöoTbi He Bbi3biBaiOTCH 
TeXHO AOrHWeCKHMH TpeÖOBaHHHMH npOH3BOACTBa, a HBAHIOTCH 
CAeucTBHeM orpaHHweHHoft BbicoTbi noAHeMa naaTcjiopMbi (100 m m )  
3AeKTpoKapa, He no3BOAHiomeft yKAaAbißaTb rpy3  b u iTaöeAb. l l o -  
3T0My cKAaAbi, oöcA y*H B aeM b ie sthm h noAT>eMHO-TpaHcnopTHbiMH 
MamuHaMH, KaK npaBHAO, öbißaiOT oAHonpycHbie, pacnoAOuceHHbie

Ha öoAbu iH x nAomaAHX. ä a h
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P  y M H 0  ft c  n  0 c o  6

M OCKOBCKHft aBTO-
33B0Ä HMeHH JlHXaHCBa

C K jia a  M 91 —U C H A LÜHHbl 1 2 ,8 1 3 ,5 5 3 ,3 1 2 ,5 7 ,9 7 3 ,7 5 ,0 7 ,6 3 7 ,5
CKJiaa jsfe 9 5 — U C H A 4>apbi, a K K y - 8 ,3 9 ,3 7 5 ,6 5 ,0 1 ,8 8 2 ,4 4 ,2 3 ,5 14,35

M yJlflTOpbl
C p e a H e e  n o  a ß y M 1 0 ,6 1 1 ,5 6 4 ,3 8 ,8 4 ,8 7 7 ,9 4 ,6 5 ,5 5 2 5 ,9

M apm pyTaM
POpbKOBCKHH aBTO -

3aB0A 
K o a e c H b if i u e x — ÜHCKH KOJieC 1 4 ,8 1 5 ,6 5 7 ,4 2 , 8 9 ,4 6 9 ,6 1 6 ,5 1 ,6 2 5 ,4

UCHA
CKJiaa U C n-U C H A lllH H W 2 4 ,1 2 3 ,2 4 3 ,9 4 ,2 4 ,6 5 2 ,7 1 8 ,3 1 ,2 2 2 ,0
C p e a H e e  n o  Ä ß yM 1 9 ,4 1 9 ,3 5 0 ,8 3 ,5 7 ,0 6 1 ,3 1 7 ,3 1 ,4 2 4 ,2

a p m p y T a M

M  e x  a h  h 3 H p  0 B a H H b i f t  c n o c o ö

MOCKOBCKHft aB T 0 3 a -
b o a  HMeHH J lH xa q eB a

PaM H bift u e x — UCHA PaM bi 1 1 ,25 1 6 ,25 2 6 ,5 5 ,2 4 0 ,8 7 2 ,5 13 ,1 2 ,2 5 2 9 ,5

CKJiaa J ^ l O l — M C U - 1 n o a m n n H H K H 1 5 ,0 1 0 ,0 2 9 ,0 1 6 ,0 3 0 ,0 7 5 ,0 7 ,4 3 ,9 2 9 ,1

C p e a H e e  n o  a s y M 13 ,1 13 ,1 2 7 ,8 1 0 ,6 3 5 ,4 7 3 ,8 1 0 ,2 3 ,0 7 2 9 ,3

M a p m p y ia M
MOCKOBCKHft 3aB 0A

MaJIO^HTpaM<HblX aBTO -
MOÖHJieft

H c n b u a T e ^ b n a fl c t 3h - / iB H ra ie a H 7 ,9 8 ,7 1 6 ,8 2 ,4 6 4 ,2 8 3 ,4 1 1 ,2 0 ,4 2 4 ,7

u h h  —  raaBH bitt k o h -
B ettep

n peC C 0 B 0-K y3 O B H O ft K y 3 0 B a 2 1 ,0 1 9 ,7 2 7 ,1 7 ,3 2 4 ,9 5 9 ,3 3 2 ,7 0 ,2 9 9 ,5

u e x  —  rJiaBHbift k o h -
B e ftep  

C p e a H e e  n o  aß yM 1 4 ,5 14 ,2 2 1 ,9 4 ,9 4 4 ,5 7 1 ,4 2 1 ,9 0 ,3 5 7 ,1
M a p m p y ia M

ycTaHOBKH npHBe3eHHoro HiUHKa 
C rp y3 0 M  HAH B3HTHH Ha nAaT- 
(JiopMy HyscHoro HiUHKa «eoöxo- 
ähm o nepecTaBHTb uecKOAbKO no- 
POJKHHX HAH rpyJKeHUX HUIHKOB, 
Ha w to  3aTpawHBaeTCH b cpeAHeM 
OAHa TpeTb Bcero BpeMeHH paöo­
Tbi saeKTpoKap. npn  nepeMeute- 
HHH rpy30B COBpeMeHHUMH noa'b- 
eMHO-TpaHCnOpTHblMH MamuHaMH 
TaKyio ,HenpoH3B0AHTeAbHyio pa- 
ÖOTy BblnOAIHHTb He HyJKHO.

K p o M e  t o to ,  BecbM a c y m e c T -  
BeHHHM WeAOCTaTKOM SAeKTpO - 
K ap  HBAHeTCH M 3A3H  CKOpOCTb 
ABHJKeHHH (5  KM/Hü c ) ,  3H3WH- 
TeAbHO CHHJKaromaH HX npOH3BO- 
ÄHTeAbHOCTb.

TaK H M  o öp a 3 0 M , pe3 yA b T aT b i 
HCCAeAOBaHHÜ Aa iO T  OCHOBaHHe 
OTMeTHTb, w to  no cpaBHeHHio c 
ApyrH M H  n oA b eM H O -T p a u cn o p T - 
HblMH M am uH aM H  3A eK T p 0 K ap b I c 
noAbCMHoft nAauiJiopMOH oÖAaAa- 
k jt  cAeAyiom HM H cyiuecTBewHbiMH
HeaocTaTKaMH:

1) HH3KOH npOH3BOAHTeAb- 
HOCTblO BCAeACTBHe MaAbix CKO- 
POCTeft ABHJKeHHH;

2 ) HeöoAbm oft b h c o to h  noA'be- 
Ma nAaT^opM H , He no3BOAHK>meft 
VKAaAbiBaTb rpy3  b MHoronpyc- 
Hbiii m TaöeAb, wto BeaeT k  3H3wh- 
TeAbHOMy yßeAHweHHio nAom aueft 
cKAaAOB, ycA O *H H eT xpaHeHHe 
h yweT rpy30B Ha CKAaae;

3 ) BHCOKoft CTOHMOCTbio nepe- 
MeiueHHH 1 t  rpy3a.

H 3 A 0 5 K eH «o e  b öoAbm oß M ep e 
saeKTpoKap c noA ieM H oft nuaT- 
orpaHHWHBaeT HcnoAb30BamieВологодская областная универсальная  научная библиотека 
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T  a 6 a h u a  5

MapmpyT
HaHMeHOBAHHe
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M o c k o b c k h ü  a b t o 3 a b o ä  h m c h h  n  h x  a m e b a

C o a A  95— SAeKTpoÖopy- 9,8 8,55 64,9 8,5 8,2 81,6 10,05
M CU-2 AOBaHae a b h -

raTej.a
CnjiaA O BK 3 jioktpoo6o- 15,5 8,6 50,4 11,8 13,7 75,9 7,35

95— pyAOBaHHe
U C K A  JXOIX aBTOMOÖHAH
CpeAHee no 12,6 8,6 57,6 10,1 10,9 78,7 9,95
MapuipyTaM

M o c k o b c k h ü  3 a b o a M a j i O A H T p a > K H u x a B T O M O Ö H J i e f i

Ky3HeqHbii"i riOKOBKH, Ae- 11,0 7,9|47,6 4,7 28,8 81,1 1,16 8,1
uex—motop tbah ABHraTean

S daK aAa—m o- Otjihbkh AeTa- 8,6 9,1 29,9 4,5 47,9 82,3 2,27 19,6
Top jieft ABHraTeAg

CpeAHee no 9,8 8,5 38,7 4,6 38,4 81,7 1.7 13,8
MapuipyTaM

M  H H C K H ft a B T 0 3 a B 0 A

CTaAe^HTeüHbift JlHTbe 8,3 5,2 28,3 7,8 50,4 86,5 1,042 4,7
uex—pa3Hbie

u ex «
UlaccH— M CU-1 y3AH OiaCCH 15,1 9,1 31,0 12,5 32,3 75,8 0,7 5,3

U K 3
CpeAHee no 11,7 7,2 29,6 10,2 41,4 81,2 0,87 5,0
MapuipyTaM

T a ö a H u a  6

C p e a H e e  BpeMH H cn o a b 3 0  
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H u. ^  
ü o ?
Ci K  ®
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U ex  3aaHero 
MOCTa U C H A

3aaHue
MOCTbl

10,9 12,4|34,2 10,0 17,4 11,0 42,6 47,6 -

Ky3HeqHtiR 
Hex—M11C-1

IIO KO BKH 16,2 12,3 32,8 — 4,1 10,1 38,7 22,6 58,8

Ky3HeMHbift 
uex— M U C-2

riOKOBKH 20,6 14,6 39,7 — 2,1 7,3 25,1 17,5 —

M C U -1 -U K 3 3aaHuft 
moct, pyae- 
BOft Mexa- 
HH3M, ne- 

peaHHft 
MOCT, JIHTbe

22,2 15,8 44,5 6,2 6,6 27,5 18,1 39,8

JlHTeftHufi uex 
2—paM Hbift

UuTbe 15,1 19,6 13,6 28,1 10,4 7,7 51,7 14,25 45,5

J lH Te flH b ift uex 
Mi 2—apMaTyp-
Hblft
CpeaHee no 
MapmpyTaM

12,9

16,6

18.5

15.5

17,0

30,6

31,4

11,2

8,6

8,4

6,1

8,3

51,6

37,3

14,6

38,4

12,6

4>OpMOH npH nP'HM6H0HHH COBp6M6HHblX MeTOÄOB nepeMelU6HHH H 
xpaHeHHH rpy30B. 3 to  no3BOJweT 3aKJiioqnTb, hto  npHMeHeHHe 
t b k h x  MauiHH Ha 3aBOÄax noTOHHo-MaccoBoro h KpynHocepHHHO- 
ro  npoH3BOÄCTBa H euejiecooöpa3Ho.

C e ß e c i c H M O c T b  B H y T p H 3 a B O n c K H x  n e p e B O -  
3 o  k. CeÖecTOHMocTb T-paHcnopTHpoBaHHH 1 t  rpy3a  npa Menc- 
uexoBbix nepeB03Kax onpeflensuiacb Ha ocHOBaHHH a s h h u x  Hccjie- 
ÄOBaHHH paÖOTbl TpaHCnOpTHHX MauiHH Ha OTÄenbHblX M apuipy- 
Tax 33BOHOB aBTOMOÖHJIbHCH npOMbllHJieHHOCTH.

CTOHMocTb TpaHcnopTHpoBaHHH onpeaeneH a KaK cyMMa 3aTpar 
Ha norpy30HHO-pa3rpy30HHue paöoTbi, onnaTy T p yaa  BOAHTeneft h 
3KcnnyaTauH0HHbie p a c x o a u  MauiHH.

Hcxcähumh aaHHbiMH äjih pacqeTa 3apniiaTU rpy3UHKOB h bo- 
anTejieft npn caeabHoft cncTeMe onnaTU Tpyaa cjiyiKHJiH cym ecr-

ByioiuHe caeabHwe pacaeHKH, a npn noBpeMeHHofl —  qacoBan 3ap- 
n u a ia .
npn TpaHcnopTHpoBaHHH Ha aBT03aBoae h m c h h JlHxaneBa ae- 

Taaeft h y3aoß H3 MCU-1 aaeKTpoKapaMH OKa3aaocb HeB03M0JK- 
HbiM npoH3BecTH pacqeT 3apnaaTbi BoanTean no caeabHbiM pacueH- 
KaM BBHay HX ycaoBHoro xapaicrepa; noaTOMy pacqeT 3apnaaTbi 
BOaHTean Ha st om MapuipyTe npoH3BeaeH no cpeaHeft (jiaKTHne- 
ckoö nacoBOH 3apnaaTe nocrosiHHo paöoTaiomHx Ha aa»HOM Map- 
rnpyTe BoaHTeaefl.
rlpn pacqeTax 3aTpaT Ha onaaTy Tpyaa rpy3HHKOB h BoaHTeaefl 

Ha ocHOBHyio 3apnaaTy caeaaiHM cocTBeTCTByiomHe HanHcaeHHH.
SKcnayaTannoHHue pacxoau TpaHcnopTHbix mbuihh paccHHTa- 

Hbl Ha OCHOBe CpeaHeft <})aKTHqeCKOH CeÖeCTOHMOCTH 1 MaUIHHO- 
qaca..
Ha ropbKOBCKOM aBT03aBaae pacxoau no 3KcnayaTanHH TpaHC- 

nOpTHblX MauiHH HCHHCaSHOTCH Ha BbipaÖOTaHHbie HOpMOHaCU.
/laa cpaBHeHHH c aaHHUMH apyrnx 3aBoaoB ceöecTOHMOCTb 1 

HopMonaca nepecnHTaHa Ha MamHHoqacu. Flpn nepecneTe npHHH- 
tm caeayiouiHe K03(})tJ)HUHeHTbi: aan THraqeft 1,8, ana rpy3CBHX 
aBTOMOÖHaeft 1,6. STK K03(j>(j)HllHeHTH COOTBeTCTByiOT 3BBOaCKHM 
aaHHbIM 0 CpeaHeM rOaOBOM BbinOaHeHHH HOpM BbipaÖOTKH.

B CBH3H C TeM, HTO Ha aBT03aB0aaX CTOHMOCTb H3paCXCaOBaH- 
Hoft saeKTposHeprHH b TpaHcnopTHbix aexax yqHTuBaeTCH no 
daTbe uexoBbix pacxoaoB, pacqeT ctohmocth saeKTposHeprHH, no- 
TpeöaneMoft saeKTpoKapcM 3a 1 qac paöoTbi, npoH3BeaeH no c p ea ­
Heft eMKocTH aKKyMyaHTopHbix öaTapeft h hx cpeaHeMy pe*HMy 
3apnaKH.

ÜpH pacqeTax SKcnayaTaunoHHbix 3aTpaT na  MauiHHbi ceöe- 
CTOHMocTb 1 MauiHHoqaca ö u a a  npnHHTa öe3 3aTpaT: Ha ochob- 
Hyio 3apnaaTy, uexoBbie p a cx o a u , ycayrH  a p y rn x  nexoB  h KOMaH- 
anpoBKH, Tax  KaK sth 3 a T p a ra  He CBH3aHbi c HenocpeacTBeHHoft 
paöoTcft MauiHH. TaKHM oöpa30M , b pacqeTax npnHHTa ceöecTon - 
MocTb 1 MauiHHoqaca, npHBeaeHHaH b Taöa . 7.

T  a 6 a  h  u a 7

3aBoa
Tpy30Bbie

aBTOMOÖHaH Tara iH SaeKTpOKapu

3 H J 1 .................................. 5 -5 8 2 -4 3 ,3 6 -1 0
T A 3 ................................. 7 -00 ,8 2 -1 6 —
M A 3 ................................. — , 2 -5 6 ,6 2 -2 7 ,8
M 3 M A .............................. 2 -7 4 ,5 — 2 -6 6 ,4

Kan yKa3aHo auuie, ceöecroHMocTb TpaHcnopTHpoBaHHH 1 t  
rpy3a no MapuipyTaM onpeaeaeHa KaK cyMMa 3aTpaT Ha onaaTy 
Tpyaa rpy3qHKOB, BoaHTeaefl h SKcnayaiauHOHHUx pacxoaoB Ha 
MauiHHy. 3th saeMeHTU no Ka»<aoMy MapuipyTy onpeaeaeHu KaK 
cpeaHHe BejmqHHbi no KoanqecTBy rpysa, nepeße3eHHoro na npn- 
hhtom MapuipyTe.

CymecTBeHHoe BaHHHHe Ha BeanqHHy CeÖeCTOHMOCTH TpaHcnop­
THpoBaHHH rpy3a OKa3UBaiOT caeayiouiHe Tpn 4>aKTopa:

1) c n o c o ö  BunoaH eH H H  n o rp y 3 c q H O -p a 3 rp y 3 o q H u x  p a ö o T ;
2) xapaKTep nepeBosHMoro" rpysa;
3) BHa npHMeHHeMoft MaUIHHU.
Hanöoabuiee BaHHHHe Ha BeanqHHy ceöecTOHMOCTH nepeMeuie- 

hhh rpv3a OKa3UBaeT cnocoö norpy3KH h pa3rpy3KH TpaHcnopi- 
HUX MauiHH, HTO OÖbHCHHeTCH BbICCKHM npOUeHTOM CTOHMOCTH 
sthx paöoT (ao 65%) ot oömeft ceöecTOHMOCTH nepeMemeHHH 
rpy30B.

Tlpeaeau BeanqHH ceöecTOHMOCTH ( b  pyö. h Kon.) TpaHcnopTH- 
pOBaHHH 1 t  rpy3a b 33bhchmocth ot cnocoöa norpy3oq«o-pa3- 
rpy3oqntix paöor pasannHUMii BHaaMH MauiHH npHBeaeHbi b 
Taöa. 8.

T  a 6 a h  u a 8

CeöecTOHMOCTb
ABTOMO­

ÖHab
TaraHH c npn- 

uenHbiMH 
TeaeiKKaMH

SaeKTpoKapw

HaHMeHbmaa npn cnoco6e 
norpy30MHO-pa3rpy30HHbix 
paöOT:

MeXaHH3HpOB3HHOM . . 3 -2 0 2 -0 5 4 -3 2
HeMeXaHH3HpOB3HHOM . 7 -1 6 6 -5 8 12-14

HaHÖoabman npn enoeoöe 
norpy30HHO-pa3rpy30MHMX
paöOT:

MeXaHH3Hp0BaHH0M . . 7 -7 6 7 -9 6 11-20
HeMeXaHH3HpOBaHHOM . 12-88 8 -8 4 2 1 -0 0
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Jft 2, 1961 r. ÄBTOMOÖHJIbHan npOMblUIJieHHOCTb

3HaqHT&/ibHafl pa3HHua b c t o h m o c tb  nepeM em eH H H  1 t  rp y3 a  
iipw o^HHaKOBOM c n o c o ö e  EbtnojiHeHHH norpy30 H H O -pa3rpy30H H b ix  
p a 6 oT  HBAHeTCH CAeacTBHeM  ö o A b iu o r o  pa3AHHHH B eca  h o6 i>eM a  
nepeM em aeM bix  rp y3 0 B  Ha pa3AHHHbix M a p m p y T a x . K p o M e  t o t o ,  
c i io c o ö  BbinojiHeHHH n orp y3 0 H H o-p a3 rp y3 0 H H b ix  p a ö o T  0Ka3b iBaeT 
b ah h h iic  na [icn o jib 30B aH H e Tp aH cn op T H b ix  MauiHH.

H a  M a p m p y T a x  c  M exaH H 3 H p oB 3 H H O H  n o r p y 3 K o f t  h p a 3 r p y 3 K o f t  

S K cn jiy a T a u H O H H b ie  p a c x o Ä «  M e H b m e , n eM  H a  M a p m p y T a x  c  p y n -  

noft n o r p y 3 K o i i  h p a 3 r p y 3 K o ß ,  B C A e a c T B H e  A y n m e r o  H cn 0 A b 3 O B a - 

HHH M am H H .

X a p a K T e p H b iM  n p n M e p o M  b s to m  OTH O iueH H H  HBAHeTCH  n e p e -  

B 03K3 AHTbH  H a T OpbKOBCKOM  a 9 T 0 3 a B 0 Ä e ,  T f le  CeÖeCTOHM OCTb 

ycayr T n r a n a  n p n  M e x a H H 3 H p o B a H H o ft  n o r p y 3 K e  h  p a 3 r p y 3 K e  c o -  

c T a B ^ n e T  3a  1 t  1 p . 9 4  k ., a n p n  p yn H O M  c n o c o ö e  —  3  p . 5 4  k .

C jie a o B a T e .T b H O , c n o c o ö  n o r p y 3 K H  h p a 3 r p y 3 K H  O K a 3 b iB a e T  b ah - 
H IlH e H e TOJlbKO H a CTOHMOCTb STH X  p a Ö O T , HO H a B c e  S .ieM eH T b l 

ceßecTO H M O CTH  n e p e M e m e H H H  r p y 3 a .

B TO pb IM  (JiaKTOpO.M, BJIHHIOm HM  H a BeJiH H H H y CeÖeCTOHMOCTH 

T p a H cn o p T H p o B a H H H , HBJineTCH  x a p a K T e p  n e p e B 0 3 H M o r o  r p y 3 a .

CeßecTOHM ocTb nepeB 03KH  a e T a jie ft  n p e c c o ß o r o  npoH3BOÄCTBa 
3HaHHTejIbH0 Bbim e, HeM CeÖeCTOHMOCTb nepeB 03KH  AHTbH H nOKO- 
30K. H eß oJ ib m oft B ec n p e c c o B b ix  Ä e T a jie ft  n pn  öoA b iu oM  oö-beM e 
3iiaHHTeÄbH0 C H H x a eT  npoH3BOÄHTeÄbHOCTb T p y Ä a  Ha B cex  o n e p a -  
UHhx nepeM em eH H H  rp y 3 a  h BAeneT 3a c o ö o ft  yßeÄH H eH H e 3aTpaT , 
npHXOÄHiUHXCH Ha 1 t  rp y 3 a .

B ÄH H H H e s -T o ro  ( j ia K T o p a  b h ä h o  H a n p n M e p e  n e p e B 0 3 K H  KaÖ H H  

Ha M o c k o b c k o m  a B T 0 3 3 B O Ä e . H e ö o A b iu o f t  o ö b e M H b if t  B e c  KaÖ H H  

oß ycÄ O B H Ä  H H 3 K y io  n p o ii3 B O Ä H T eÄ b H O C T b  T H r a n a  H a  n e p e B 0 3 K e  

(0 ,7 5  T j n a c ) ,  h t o  yB eÄ H H H Ä O  CeÖ eCTO H M O CTb n e p e M e m e H H H  1 t  r p v -  

3a ä o  7  p . 9 6  k .,  H e cM O T p n  H a t o ,  h t o  n o r p y 3 K a  h  p a 3 r p y 3 K a  M e- 

XaH H 3H pO B 3H bI, a  T p a H C n o p T H p O B 3 H H e  0 p ra H H 3 0 B 3 H 0  T 3 K  m e  x o p o  ■ 

iu o , K a K  H a n e p e B 0 3 K e  Ä H TbH  H3 A H T e ftH b ix  u ,exoB  N s  2  h 3 , r Ä e  

ceß ecTO H M O C Tb  n e p e s o 3 0 K  c o c T a B Ä n e T  2 — 4 p y 6 .  3 a  1 t .  3aB H C H - 

MOCTb ceß ecT O H M O C T H  (b  p y 6 .  h  K o n . )  n e p e M e m e H H H  1 r  r p y 3 a  o i  

x a p a K T e p a  n e p e B Q 3 H M o ro  r p y 3 a  h c n o c o ö a  n o r p y 3 o n H o - p a 3 r p y 3 o n -  

H b ix  p -aß oT  H a M a p m p y T a x ,  o 6 c j iy > K H B a e M b ix  T H ra n a M H  c  n p n u e n -  

h h m h  T e J ie m K a M H , H a  M o c k o b c k o m  a B T 0 3 a B 0 Ä e  H M eHH J lH x a n e B a  

n o K a 3 a H a  b  T a ö A .  9 .

T a ß j i H u a  9

M apuipyt

ApMaTypHbiü 
u e x -U C H A  
npeccoBuü 

u e x -M C U - l 
□peccoBbifi 
u e x -U C H A  
npeccoBhift 
uex—M CU-2

HaHMeuoBaHHe

eo ■x. 
eo «

SKcmiyaTauHOHHbie 
p acxoa « h 3apnAaia 

BOÄHTeAS b p y ö . h non.

&
HCJ
s  s  <0
s  *  2.

AeTaAeii
«  Ä  
>> Jr
o-S
o  & 
C  s

Bo a h -
TeAb

MauiH-
Ha Bcero

H °  u
£ Ol
o  f t  Öo, <u ^

 ̂ x a ii h 3 ii p o d a h h bi ti c n o c o ö  n o r p y 3 k 
h p a 3 r p y 3 k h

H

Pa^naTop 5—92 4 -9 9 1-8 0 6-7 9 12-71

Me^KHe Aeia.iH 9 -1 5 3 -7 5 2 -7 0 6 -4 5 15-60

y 3 a u  onepeHHA 11-17 4-5 7 2 -1 9 6 -7 6 17-93

Me.TKHe ACT3.1H 11-52 4 -7 2 1 -9 9 6 -71 18-23

M e x a i i H B H p o B a n ' H u f t  c ii o c o 6 n o r p y 3 k h 
h p a 3 r p y 3 K H

.1 HTeiinijiH u ex  
.>* 3 —MCU-2 

.1 HTeHHhlH uex 
.MV 2—pu3m,ie 

uexn 
.1 itieH iibiH  uex 
J* 3-MCU-l
UpeCCOBblH
uex—Ä O U  

P11U-UCH.T

B .io k ,  MaxoBHK f 0—81 1 0—87 : 0—37 1—24 i 2—05 i

Kapiep 3aAHero 1 -6 8 0 -7 4 0 -3 6 1 -1 0 2 -7 8
MOCTa

T  OpM03HOH 1-3 8 2 -1 8 0 -6 0 2 -7 8 4 -1 6
öapaöau
KaGniia 4 -3 1 2 -7 5 0 -9 0 3 -6 5 7 -93

Peccopbi 1 -4 5 0 -8 9 0-8 4 1-7 3 3 -1 8

TOB C M eX 3H H 3H pO B aH H bIM  CnOCOÖOM n 0 r p y 3 K H  H p a 3 r p y 3 K H  2 0 0 —

3 8 7  Ka.
B e Ä H H H H a  C e ß e C T O H M O C T H  T p a H c n o p T H p o B a H H H  rpy30B 33BHCHT 

T a K m e  ot b h a b  npHMeH H e M o f t  TpaHcnopTHoft MamuHbi.
HaHMeHbmeft BeÄHHHHoft nepeB03KH 1 t  rpy3a , noÄyHeHiioft Ha 

HCCAeÄOBaiiHbix M apm pyTax, HBÄHeTcn: ä ä h  THraneft 2  p. 0 5  k ., 
ä ä h  aBTOMOÖHAeii 3  p. 2 0  k .,  ä ä h  SAeKTpoKap 4  p. 3 2  k .

H a n ö o A e e  BbicoKaa CeÖeC T O H M O C T b  T p a H c n o p T H p o B a H H H  noAyne- 
Ha Ha M a p m p y T a x ,  oöcAyucHBaeMhix S A e K T p o K a p 3 m h  c H e n o Ä t e M -  
Hoft nAaT4>opMoft ( ä o  21 pyö. 3a 1 t  rpy3a), hto  CBHÄ e T e A b C T B y e T  
o H e p e H T a ß e A b H o c T H  n p H M e H e H H H  yKa3aHHbix M a m i m  na Meucuexo- 
b h x  nepeB03Kax.

B ah h h h c  Ha ceßecTOHMOCTb nepeB030K TpeTbero (JiaKTopa —  
.BHAa npHMeHHeMoft MamHHbi —  onpeAeAnercH  b nepßyio  onepeab  
sKcnAyaTauHOHHbiMH pacxoAaM H Ha ee  coaepucaHHe.

A a h  cpaB H eH H H  b T a Ö A . 10 Ä a H b i s K c n A y a T a ijH O H H b ie  p a c x o a u i  

Ä B y x  b h äo b  M a m H ii, p a ö o T a io m H X  n p H M ep H O  c O Ä H iia K O B o ft 

npO H 3B O Ä H TeA bH O C Tb lO  H B ÖAH3KHX ÄO X a p a K T e p y  yCAO BH H X n e p e -  

B 030K, O T H eceH H b ie  k  1 t  n e p e B e 3 e H H o r o  r p y 3 a .

T  a 6 .1 n u a 10

] MacoBaa np0H3B0- 
MaUIHHbl j AHTe-lbHOCTb 

j b m'.nac

E KcnAyaiauHOHHue 
pacxoÄU 

b pyö. h Kon.

M O C K O B C K H f i  3 B T O
A btomoöhah  .................................
Tara1* « .............................................

P O p b K O B C

A btomoöhah .................................
TaraqH ............................................

l a B o a  H M e H H  
4,2
4.1

KHf i  a B T 0 3 a B

3.1 
3,0

r i H x a n e B a
1 -3 2
0 -6 0

0 A

2 -5 1  
0 — S5

P e 3 K o e  cH H *e H H e  c t o h m o c th  n epeM em eH H H  1 r  rp y 3 a  b  rp y n n e  
M apm pyTO B c M exaH H 3iipoBaH H biM  c n o c o ö o M  n orp y3 K H  h pa3- 
rpy3KH  HBAHeTCH «AeÄCTBH eM  BbICOKOft npOH3BOÄHTeAbHOCTH Ma- 
IUHH H 3H3HHTeAbHOrO COKpameHHH 3 aT p aT  Ha BbinOAHeHHe no- 
rpy30H H 0-pa3rpy3O H H bix  o n e p a u n ft .

r i o K a 3 a T e A b ,  x a p a K T e p n 3 y i o m H f t  y p o ß e H b  M e x a H H 3 a u H H  h o p r a -  

i iH 3 a u H H  p a ß o T  —  K O A H n e c T B o  n e p e ß e 3 e H H o r o  r p y 3 a ,  o T H e c e m i o r o  

H a  1 p y ö .  3 a T p a T ,  c o c T a .3 A H e T :  n o  r p y n n e  M a p m p y T O B  c  p y H H b iM  

c n o c o ö o M  n o r p y 3 K H  h p a 3 r p y 3 K H  4 2 —456 Ka, n o  r p y n n e  M a p m p y -

H 3  t 3 ö a .  1 0  c A e Ä y e T ,  h t o  H a n ö o A e e  s k o h o m u h h o A  M a m H H o f t  H a  

M e m u e x o B b i x  n e p e B 0 3 K a x  H B A H e T C H  T H r a n .  S K c n A y a T a u H O H i i u e  

p a c x o Ä b i  T H r a n e f t  H a  1 t  n e p e ß e 3 e H H o r o  r p y 3 a  b 2 p a 3 a  M e H b m e ,  

n e M  p a c x o Ä b i  r p y 3 0 B b i x  a B T O M O Ö H A e ft .

P e 3 y A b T a T b I  n p O B C Ä eH H b lX  H C C AeÄO B aH H ft S ijK jieKTH BH O CTH  HC- 
nO Ab30B 3H H H  Ö e3peA bC O B O rO  K O A ecH O rO  T p a H C n O p T a  H a  3 B T 0 3 a B O - 

u a x  n o 3 B o A H io T  c a e A a T b  C Ä e Ä y io m H e  B b iB O Ä b i:
1. 3<j>(j)eKTHBH0CTb HCnOAb30B3HHH KOAeCHblX TpaH CnopTH blX  

M a m n H  H a  B H y T p H 3 a B 0 A C K H X  n ep eB 0 3 K a x  aBT03aBO Äa 3 3 b h c h t  o t :

a )  c n o c o ö a  n orp y3 K H  h  p a3 rpy3K H  cpeACTB T p a H c n o p T a ;
ö )  x a p a K T e p a  n e p e M e m a e M o ro  rp y 3 a , e r o  p a3 M ep oß  h  B eca ;
3 )  bhä3 n p iiM e H H e M b ix  T p a H c n o p T H b ix  M a m n H .

2. n p n  p yn H O M  c n o c o ö e  n o r p y 3 K H  h  p a 3 r p y 3 K H  B p eM H  ÄBHHceHHH 

K O A e c H b ix  T p a H c n o p T H b ix  M a m n H  c  r p y 3 0 M  n a x o Ä H T C H  b n p e a e -  
A a x  7 ,4 — 1 5 ,7 % ,  o c T a A b H o e  B p eM H  3 a T p a n H B a e T C H  H a  x o A O C T b ie  

n p o ö e r u  h  n p o c T O H  p a 3 A H H H o ro  p o a a ,  H3 k o t o p h x  ö o A b iu e  n o A o -  

b h h w  3 a H H M a e T  B p eM H  H a n o r p y 3 K y  h  p a 3 r p y 3 K y .

3 .  F l p n  M e x a H H 3 H p o B a i iH O M  c n o c o ö e  n o r p y 3 K H  h  p a 3 r p y 3 K H  h a h  

n p n  O T u e n A e H H i i  h  n p n u ö n Ä e H H H  T e A e m e K  B p e M H  Ä B H H c e H H H  T p a H c ­

n o p T H b ix  M a m H H  c  r p y 3 0 M  M o n c e T  ö b iT b  Ä O B e a e H O  ä o  3 3 % ,  a  n p o -  

H 3 B O Ä H T e A b l lO C T b  n p H M C H H C M b lX  T p a H c n o p T H b i x  C p e Ä C T B  y B e A H H e -  

H a  b 2— 3  p a 3 a .

3HaHHTeAbHOe BÄHHHHe Ha BpeMH nOAe3HOTO HCnOAb30BaHHH 
T paH cn opTH b ix  M am nH h rAaBHbiM  o öp a 3 0 M  Ha h x  n poH asoÄ H T eA b - 
r io cTb  0K a3b m aeT  TaKHce x a p a K T e p  n e p e M e m a e M o ro  r p y 3 a ;  npM 
ö o A b m e  pa3M epb i u eT a A e fi h y3AOB h neM  M eH bm e h x  m TynH bift 
Bec, TeM  M eH bm e npoH3BOÄHTeAbHOCTb MamHHbi h H a o ö o p o T .

4. r ip u  nepeMemeHHH rpy3a  b rpy30Bbix n axeT ax  h MexaHH3Hpo- 
BaHHOM cn ocoö e  norpy3KH h pa3rpy3KH, hto  bh äh o  Ha npn.Mepe 
nepeB03Kii peccop  Ha M ockobckom  aBT033B0Ae hm chh  A u xan eß a , 
npOH3BOÄHTeAbHOCTb TpaHCnopTHblX MamHH yBeAHHHBaeTCH npH­
MepHO b 2 pa3a.

5 . 3 a  c n e T  y A y n m e H H H  o p r a H im a u H H  B H y T p H 3 a 3 0 Ä C K H X  n e p e ß o -  

3 0 K  n p o c T O H  B O H C H A a H H H  n O r p y 3 K H  H  p a 3 r p y 3 K H  H 3 - 3 a  C K O H A eH H Ü  

T p a H c n o p T a  h  n o  n p o H H M  n p H H H H a M  M o r y T  Ö H T b  3 H a H in e A b H O  c h h -  

a c e H b i,  b p e a y A b T a T e  n e r o  B p e M H  n o A e 3 H o f t  p a ö o T b i  T p a H c n o p T H b ix  

M a u iH H  M O H C eT  Ö b iT b  n O B b lU ie H O  H a  1 0 — 1 5 % .

6. T n ra n H  c  npuuenH H M H  TeAeacKaM H  b cpaBHeHHH c  rpy30BbiM.n 
aBTOMOÖHAHMH H SAeKTpO KapaM H  HBAHIOTCH HaHÖOAee npOH3BOÄH' 
TeAbHbiMH M am H H aM ii h  H M eioT M eH b m yio  ceöecTOHM OCTb n ep eM e­
meHHH 1 t  rp y 3 a .

7. KOHCTpyKTHBHbie OCOÖCHHOCTH S A eK TpoK ap  C nOÄTaCMHOl! 
n A aT ijiop M o ft h  M aA an  npon 3B O ÄH T eA b iiocTb  S AeK TpoK ap  c  nenoÄT>- 
eM Hoft n A aT ijiop M o ft He i i o 3 b o a h k )t  n c n o A b 3 0 B a T b  h x  npu  coß p e- 
M eHHHx M eT ou a x  nepeM em eH H H  h  M iio ro H p yc H o ro  CKAaunpoBaHHu 
rp y 3 o ß , h t o  a a e T  ocHOBaHHe ä a h  s b iB o a a  o  H eu eA eco o öp a sH o cT ii 
HX npHMeHeHHH na 3aBOÄaX aBTOMOÖHAbHOft npOM bllll Ae.H HOCTH.
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M e p o n p H H T H »  n o  y B e j in n e H H io  n p 0 H 3 B 0 A H T e jib H 0 C T n  

T p y a a  H a  B H y T p H 3 a B o a c K H x  n e p e B 0 3 K a x  h  c h h j k c h h k ) 

C eßeC TO H M O C TH

M e x a H H s a i j B j  n o r p y a o i H O - p a a r p y a o i H u x
p a  ö o T .  norpy3Ky, Bbirpy3Ky h yKAaaKy rpy3a ,3 iHTaöenb mo>k 
HO MGXaHH3HpOBaTb aBTOnOTpy3HHKaMH, pa3AHHHbIMH KpaHaMH, 
SJieKTpOTajIHMH H ÄPyTHMH nOAUeMHO-TpaHCnOpTHblMH yCTpoftCT- 
BaMH. ripH nOMOlUH aBTOnorpy3HHKOB, OÖOpyÄOBaHHblX pa3AHH- 
HUMH CMeHHblMH rpy303aXBaTHbIMH npHCnOCOÖaeHHHMH, MOJKHO 
ßtJCTpo 3axBaTbiBaTb, noflHHMaTb h onycKaib rpy3, TpaHcnopTH- 
poßaTb ero h yKAaauBaTb b MHoroapycHbift niTaöeAb.

B  oiviHHHe o t  a p y r n x  noAueM H o-TpaH cnopTH bix ycrpoöcT B  ne- 
pHOÄHHeCKOrO AefiCTBHH, CnOCOÖHblX OÖCJiyjKHBaTb orpaHHHeHHyfo 
im om aA b , iH axoÄam yiocH  b 30He hx aeftcTBHH, aBTonorpy3HHKH, 
nepeMeiuasacb no  öeapeAbcoßbiM  a o p o ra M  ii n aom aaK aM , M o ry i  
■BbinoJiHHTb Bce H eoöxoaH M bie  noAueM Ho-TpaH cnopTH bie onepauH H  
He3aBHCHMo o t  MecTa pacnoAOHieHHH paöo ne fl naom aAK H  hah  
C K A a A a .

n p H  n p a B H A b H O M  H C n 0 A b 3 0 B aH H H  a B T o n o rp y 3 H H K O B  B COHeTaHHH 

c  A p y rH M H  n o A u e M H O -T p a H c n o p T H b iM H  M an iH H aM H  h y c T p o f ic T B a -  

mh M o r y T  ß b iT b  p e m e H b i B o n p o c b i  K O M n aeK C H O ft M e x a H H 3 a u H H  n e -  

p e M e m e H H H  r p y 3 0 B  H a n p o M b im A e H H b ix  n p eA n p H H T H H X  h H a T p a n c -  

n o p T e .

HaHÖOAblUyiO SljKjieKTHBHOCTb OT HCnOAb30BaHHH aBTonorpy3- 
hhkob noaynaioT, KorAa rpy3 nepeMeiuaiOT b rpy30Bbix naneTax 
Ha nAOCKHX noAAOHax, a TaK xe b CToeHHbix hah hihhmhux noAAO- 
Hax. HanpnMep, npn nepeMemeHHH aBTonorpy3HHKaMH b rpy3o-’ 
,3bix naneTax öaokob uhahhapob 3btomo6hah «M ockbhh » h roao- 
bok 6aokob aBTOMOÖHAH 3 M J I - 1 6 4  n o  cxeMaM, pa3paöoiaHHbiM 
HHHTÄBTonpoMOM, CTOHMOCTb noATjeMHo-TpaHcnopTHbix onepa- 
UHft CHHHtaeTCH B 5— 6  pa3.

n p H  nepeMemeHHH rpy30B b yKpynHeHHbix naneTax ciinxiaioTcsi 
TaK>ne npocTOH TpaHCnopTHbix m siiik h .

MeTOAbi yKpyiiHeHHH 33bhcht ot xapaKxepa rpy30B h npHM6HH- 
cmoh Tapbi. H anöoaee npneMAeMbiM a ah  MarnnHOCTpoHreAbHux 
npeAnpHHTHH HBAHeTCH MeTOA yKpynHeHHH rpy30B Ha nAocniix 
noAAOHax, ,B CToenHbix h b hiuhhhmx noAAOHax, npn Kotopom  ot- 
AeAbHbie MeAKHe mTyqHbie rpy3H, OAHHanoBbie no pa3MepaM h 
(j)opMe, yAOJKeHHue Ha noaaoH, oöpa3yioT rpy30Boft naxeT, no Be­
cy 6a h 3khh k  HOMHHaAbHoft rpy3onoaueMHocTH aBTonorpy3HHKa 
hah APyroro  noAT>eMHo-TpaHcnopTHoro ycTpoftcTBa.

Pa3Mepbi r p y 3 0 B o r o  n a K e T a  o n p e A e A H io T  hcxoah h3 M ecT H b ix  

yC AO B H H  n p 0 H 3 ,9 0 Ä C T B a . r ip H  3TOM HeO Ö XO AH M O  pyK O B O A C T B O B 3 T b - 

ch C A e A y io m H M H  p a 3 M e p a M H  n oA A O H O B  b n a a H e ,  p eK O M eH A O B aH H b i- 

MH TO CTom  9078-59: 8 0 0 X 1 2 0 0  m m ,  100 0X 1 20 0  mm  h 1200X  
X 1600 mm.

JXj m  na>KAoro bhä3 Maccoßoro niTyHHoro rpy3a HyxtHo pa3pa- 
öoTaTb HanöoAee pauHOHaabHbift cnocoö (JiopMHpoBaHHH naKeTa, 
oÖAaAaiomero äoct3 tohhoh  npoHHocTbio h HaHÖoabniHM BecoM 
npn MHHHMaAbHblX TaÖaDHTHblX pa3MCpaX. Hpil HCn0Ab30BarfHH 
riAOCKHX noAAOHOB HeOÖXOAHMO OAHOBpeMeHHO pemHTb Bonpoc o 
KpenAeHHH rpy3a, yaomeHHoro Ha noAAOH.

I l e p e M e m e H H e  rpy30B b y K p y n H e H H b ix  n a n e T a x  hbahctch n p o -  

rp eC C H B H b lM  M eTO Ä O M , C 03A aK >m H M  yC AO B H H  A A H  K O M nAeKCH O H  M e- 

x a H H 3 a n K H  h p e 3 K o r o  n o B b im eH H H  n p oH 3 B O A H T eA b H O C T H  T p y a a  Ha 
T p a H c n o p T H O -C K A a A C K H x  p a ö o T a x .

MeTOA nepeBOSKH rpy3a s  naneTax MoweT ÖHTb ycnemno npa- 
MeHen npn h3ahhhh coBpeMeHHoft xapbi, oöecneHHBaiomeft Heoöxo- 
AHMbie ycAOBHH a ah  MexaHH3HpoBaHHoro nepeMemeHHH naKeTa h 
ycTaHOBKH ero b MHorosipycHbiA mTaöeab. /to opraHH3auHH npo- 
H3BOACTB3 CTaHAapTHOH Tapbl Ha Cnen,HaAH3HpOBaHHbIX 3aBOAaX 
HeOÖXOAHMO H3rCTOBHTb ee CHA3MH H CpeACTBaMH npeAnpHHTHH, 
BHeApHiomHX naneTHbift MeTOA nepeMemeHHH h xpaHeHHH rpy3on.

M e x a H H 3 a n ,H H  n o rp y 3 0 H H 0 -p a 3 r p y 3 O H H b ix  o n e p a u H H  a B T o n o r p y 3 -  

hhkhmh H e  B b i3 b iB a eT  ö o A b m n x  n a n H T a A b H b ix  3 a T p a T ,  n p «  stom 
ohh ö b iC T p o  o n y n a io T C H .

K o r A a  n o  yC AO B H H M  n pO H 3 B O Ä C T S a  HAH A p y r H M  npH H H H aM  Me- 
x ä H H 3 H p o B 3 T b  n o r p y 3 0 H H o -p a 3 r p y 3 0 H H b ie  o n e p a u H H  a B T o n o r p y 3 -  

HHK3M H H e n p eÄ C T a B Ä H eT C H  B03M O JKH bIM , H eO Ö XO AH M O  npH M B H H Tb 

A p y r n e  n o a 'b e M H O -T p a H c n o p T H b ie  y c T p o f t c T B a ;  n p a H b i p a3 A H H H b ix  

n o H C T p y n u H H , K p a H Ö a A K H , s a e K T p H n e c K n e  T a A H  h  A p y r u e  y C T p o ft -  

C TB3.

n pu  TpaHcnopTHpoßaHHH rpy30B THrauaMH c npuuenHbiMH Te- 
AejnnaMH npocTOH noA norpy3Koft h pa3rpy3Kofi MoryT öbiTb 3Ha- 
HHTeAbHo cHHJKeHbi npn npHMeHeHHH MeTOAa npnuenAeHHH h o t- 
uenAeHHH TeAeu<eK ot Tnraua. HanpnMep, Ha CKAaAax AHTeÜHbix 
uexoß aBT033B0Aa hmchh JlHxaueBa h Ha mhothx MapmpyTax 
ropbKOBCKoro aBT03aBOua, rue HcnoAb3yeTcn 3tot MeTOA. 3a- 
rpy3Ka h pa3rpy3Ka TeAeweK BeaeTCH öe3 Tnrana. K oraa  Tnran

noA'be35KaeT 3a rpy30M, nycTan TeAejKKa OTuenAHercn o t  THrana h 
CTaBHTCH n oa  3arpy3Ky, a  3arpy>KeHHaH npHuenaneTCH k  Tnrauy. 
n p n  AOCTaBKe rpy3a  noAyuaTeAio TeaextKa c  rpy30M OTuenAHer- 
ch , a pa3rpy>neHHaH npnuenAHeTCH k  THrauy.

TanaH CHCTeMa opraHH3auHH norpy30'iH0-pa3rpy3OHHbix paöor 
no3.30AHeT yßeAHHHTb hhcao  peficoB THraua c rpy30M , Tan KaK Bpe­
MH, 3aTpanHBaeMoe Ha OTuenaeHHe h npuuenAeHHe TeAeateK, npn- 
MepHo b 2 pa3a MeHbme BpeMeHH npocToeB n oa  norpy3Koii h pa3- 
rpy3Koii.

B u ö o p  h n p H M e H e H H e  T p a H C n o p T H b i x  h i i o a i -  

e M H O-T p a H C n o p T H b l X  M a iU H H . n p H  aHaAH3e COCTOH­
HHH napna MamHH BHyTpH3aBoacKoro TpaHcnopTa ropbKOBCKoro, 
M ockobckoto  HMeHH JlHxaqeBa h MHHCKoro aBT03aBoaoB, a TaK- 
>Ke M ockobckoto  3aßoaa MaAOAHTpa>KHbix aBTOMOÖHAeii öhiao 
onpeaeA eno , hto  TpaH cnopraw e Mauinnbi, npu KOTopbix TpeöyeTcn  
npHMeHeHHe MauiHH h ah  pynH oro T p yaa  a a h  norpy3KH h Bbirpy3- 
k h , cocTaBAH ior 75,4% napKa, a noa'beMHo-TpaHcnopTHbie Mamn- 
Hbi, npu KOTopbix He TpeöyeTCH s t o to , TOÄbKO 24,6%, b to m  HHCAe 
3BTOnorpy3HHKH 12,1%.

Ha yKa3aHHUx 3aB oaax HcnoAb3yioTCH oko ao  350 THranefi 
(26% ), H3roTOBAeHHbix Ha öa3e V3AOB ä h b .ho  chhtoto  c npoH3- 
BOACTBa aBTOMOÖHAH TA3-MM. npHMepHO OÄHy TpeTb KOAeCHblX 
M31UHH COCT3BAHIOT 3AeKTpOKapbI, HMeiomHe cymecTBeHHbie KOH- 
CTpyKTHBHbie HeÄOCTaTKH.

TaK o fl cocraB  cpeacTB BHyTpH3aBoacnoro TpaHcnopTa He MouieT 
b noAHoii Mepe yaoBAeTBopHTb coBpeMeuHbiM TpeöoBaHHHM Mexa- 
HH3HpoB3iHHoro nepeMemeHHH h  CKAaaHpoBaiiHH rpy30B. H eo ö x o -  
AHMO npHHHTb M epu K 3H3HHTeAbHOMy yBeAHHeHHIO Ha 3aBOA3X 
KOAHHeCTBa nOÄ'bCMHO-TpaHCnOpTHblX MaiUHH, HTO AaCT B03MO>K- 
nocTb MexaHH3HpoßaTb Becb KOMnAenc paöoT  no nepeMemeHHio 11 
U1Ta.ÖeAHpOB3'HHIO rpy30B.

n p H  HCCAeAOBaHHHX ÖblAO O npeAeAeH O , HTO CTOHMOCTb TpaHC- 
nOpTHpOBaHHH rp y3 0 B  3aBHCHT TaKJKe OT BHÄa npHMeHHeM blX 
TpaH C nopTH bix  MaiUHH.

P a cx oa b i Ha SKcnAyaTauHio TnraHefl Ha 1 t  nepeße3eHHoro rpv- 
3a b 2 pa3a MeHbme pacxoaoB  Ha rpyaoBbie 3b t o m o ö h a h  h noHTii 
b 3 pa3a MeHbme pacxoaoB  Ha BKcnAyaTaunio 3AeKTpoKap.

CpaB H eH H e n O K a3aTeA eft S ^ eK T H B H O C T H  HCnOAb30B3HHH 3AeK- 
T p o K a p  c H en oA teM H O H  n A a T ^ o p M o ft , TH ran eft h rp y3 0 B H X  aB To- 
MOÖHAefi n03BO AH er OTMeTHTb, HTO n pn  OAHHaKOBblX c n o c o ö a x  
norpy3K H  h pa3 rp y3 K H  npoH3BOAHTeAbHOCTb sa e K T p o K a p  c nenoAT>- 
eMHOH nAaT(J>OpMOH HaMHOTO H H * e  npOH3BOAHTeAbHOCTH aBTOMO- 
ÖHAeft h TH raneH . 3 to  o ö ’bHCHHeTCH He TOÄbKO M eH b m efl r p y a o -  
noAT>eMHOCTbio 3 A eK T p oK a p a , ho h b H ecn oA b K o  p a 3  M eH bm efl cko - 
pOCTbK) ABHHCeHHH.

noaTO M y na 3aB oaax KpynH ocepu flH oro h noTOHHO-Maccoooro 
npOH3BOACTBa CO CAOJKHbIMH H HanpHJKeHHÜMH rpy30n0T0K3MH, 
nOCTOHHHbIMH MapHlpyTaMH H ABHJKeHHeM KOAeCHblX TpaHCnopT­
Hbix MauiHH no ycTaHOBAOHHbiM rpaiJiHKaM ueAecooöpa3HO npiiMe- 
HHTb cA eayiom H e b h a u  TpaHCnopTHbix cpeacTB.

1. n p n  AAHHe M a p m p yT a  ö o a e e  200 m  HeaaBHCHMO ot c n o c o ö a  
BbinoAHeHHH n orp y3 0 H H o-p a3 rp y3 0 H H b ix  p a ö o r  u eA ecooÖ p a3 H O  h c- 
noAb30 B aTb  n o e 3 a a , cocT O H m n e H3 T n ra n a  h o a h o A— T p e x  n pn - 
u en H b ix  Teae>KeK. K o r a a  x a p a K T e p  rp y 3 a  h ah  s K c n A ya T a u n o iiH b ie  
ycAOBHH He AaiO T B03M05KH0CTH npHM6HHTb TaKOÜ HOe3A, AAH 
BHyTpH33BOÄCKHX nepeBO 30K MO>KHO HCnOAb30BaTb Tpy30B b ie  aB ­

TOMOÖHAH.
2. Ha k o p o t k h x  peftcax, Koraa rpy3 TpancnopTHpyeTCH Ha pac- 

CTOHHHe ao  200 m,  peHTaöeAbHo ucnOAb30BaTb a a h  noa’beMHbix 
h TpaHCnopTHbix onepaunfl aBTonorpy3HHKH, oöopyaoBaHHbie ( b 
cooTBeTCTBHH c xapaKTepoM rpy3a) CMeHHblMH rpy303axBaTHbi- 
MH npHCnOCOÖAeHHHMH.
~  n p n  Bbiöope noA'beM.HO-TpaucnopTHbix MamnH h ah  ycTpoficTB 
HeOÖXOAHMO yHHTblBaTb MGCTHbie yCAOBHH H COOTBeTCTBHe yCTpofl- 
cTsa TexHOAorHHecKOMy n p op eccy  npoH3BOACTBa. Flpn s t o m  pe- 
maiomHM (JiaKTopoM hbah ctch  SKOHOMHHecKaa atJxJieKTHBHocTb Me- 
ponpHHTHH.

O p r a H H 3 a u H O H H b i e  M e p o n p n H T H H .  H ctohhhkom  
3HaHHTeAbHOTO noBbimeHHH npOH3BOÄHTeAbHOCTH TpaH C nopTH bix  
MaillHH H T p y a a  paÖOHHX, 33HHTbIX Ha nOÄTaeMHO-TpaHCnopTHblX 
onepau H H X , mohcgt HBHTbcn co x p a m eH H e  n p o c T oe B  TpaH C nopTH bix  
M am nH n o  OpraHH3aUHOHHO-TeXHHHeCKHM npHHHH3M. n p o c T O H  Ha 
o jKH AaH H e n orp y3 K H  h pa3 rp y3 K H , npocTO H  H3-3a cKonaeH H H  
Tpa-HCnOpTa H a a h  OCpOpMAeHHH AOKyM eHTOB H T. n. COCTaBAHIOi 
12,5— 50,3% o t  BpeMeHH p a ö o T b i T p aH cn op T H o ft M amHHbi. Ha o t - 
AeAbH bix  n a o x o  opraH H 30B 3H H bix  M a p m p y T a x  st h  npocTO H  em e  
ö o A b m e , —  H anpH M ep, Ha M hhckom  a B T 0 3 a B o a e  ohh  a ocT H ra io T  
58,2%, na M ocko bcko m  aB T 0 3 a B o ae  hm chh  J ln xa H eB a  51,5% h Ha 
M ockobckom  3 a B o a e  M a A O A H T p a *H b ix  aBTOM oÖHAeft 52,4%-

npocTOH H3-3a CKonAeHHH TpaHcnopTa Ha KOHeHHbix nyHKTax 
MapmpyTOB, COCTaSAHIOlUHe 20— 22%, MOryT Ö W T b  3H 3 H H T e A b H 0
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coKpameHbi nyTeM pa3paöoTKH rpat})HKOB 0Trpy3KH npoayKUHH 
uexy-noTpeÖHTejno h ABH*eHHH MauiHH, oöecnenuBaiom HX paBHO- 
MepHyio nocTaBKy npoayKUHH b TeneHHe Bcefl c m ö h u  h k o o p ä h iu - 
Uhio ABHJKeHHfl TpaHcnopTa no BceM MapuipyTaM 3aBoaa.

CymecTBeHHoe coxpam eH ue s r f ix  npocToeB A aeT  MexaiiH3auHH 
norpy3onHO-pa3rpy30UHbix paÖOT, no3Boaniom aH 6biCTpo ocbo- 
6o>KAaTb ynacTOK ncrpy3K ii n pa3rpy3KH.

Ha KOHenHbix nyHKTax MapiupyToa uejiecoo6pa3HO ycTaHOBHTb 
TeAe^OHHyio AH-cneTnepcKyio CBH3b, c  noMombio KOTopoft BOAHTe- 
ah CMoryT Hh(j)opMnpoBaTb aeiKypHorc aucneTuepa o xoAe b li- 
nciJiHeHHH rpa4>iiKa ABHXKeHHH. 3 t o  noaBoa'-iT npuHHMaTb Heoöxo- 
anMbie Mephi npn b o 3 h h k h o b 6 h h h  3aaep>KeK.

n p u  BueApeHUH yKa3aHHbix MeponpHHTHÜ oKaiKeTcn bo3mojk- 
HblM OAHOBpeMeHHO AHKEHAHpC3aTb npOCTOII Ha OJKHAaHHe no- 
rpy3KH h pa3rpy3KH TpaHcnopTHbix MauiHH, cocTEBJuuomHe b cpea- 
neM 5— 25%.

ü pocTon  BcJieACTBiie cneTa AeTaaeft c a ea y eT  coxpam aTb  nyTeM 
EHeApeHHH cn cco öa  onpeaeaeHHH Koaiw ecTBa AeTaaeft no Becy 
rpaucnopTH pyeM oro naxeTa, HCKaronaiomero xaKnce pyuHbie nepe- 
BaaKH rpy30B.

Mepbi no coKpameHHio npocToeB Ha ocfiopMAeHHe TpaHcnopTHbix 
AOKyMeHTOB hyJKHO npHHHMaTb C yneTOM KOHKpeTHUX MeCTHblX 
ycaoBHft. Hom hm o ynpomeHHH CHCTeMbi yneTa h OTneTHOCTH, co- 
KpauieHHn nncaa aoKyMOHTOB h yMeHbiueHHH nncaa noAnuceft, ;ie- 
oöxoahm o yBH3aTb pacnucaHHe ABHKeHiiH TpaHcnopTHbix Mainau 
c paöoioft CKaaAOB h uexoBux nyHKTOB, npHHHMaioiuHx rpv3bi

TaM, ra e  oö-beM rpy3onoTCKOB ne no3BoaneT opraHH30BaTb 
nocTCHHHbie M apm pyTHbie nepeB03KH o a h o po a h o to  rpy3a , Tpauc- 
nopTHpoßaHHe napTHii rpy30B ueaecooßpa3H o BecTH no ManTHHKo- 
BbiM Han KoabueBbiM cncTeMaM nepeB030K npn CTporoM coöaioAe- 
hhh 3apanee pa3paöoTaHHbix rpaifiHKOB ABHKeHHH TpaHcnopTa.

B b iöop  CHCTeMbi nepeB030K 33bhcht o t  MecTHbix ycaoBHH npea- 
npHHTHH: B33HMHoro pacnoaoHceHHH uexoB, BeaHHHHbi rpy3onoT0- 
Ka, xapaKTepa h pa3MepoB rpy30B, a a h h u  M apuipyTa, ycaoBHH 
BbinoaHeHHH norpy30HHO-pa3rpy30HHbix onepauaft h ä P- Pernaio- 
IUHM 4>aKT0pCM npn BHßope CHCTeMbi nepeB030K HBaneTCH 3K0H0- 
MHUeCKan 3(}H}>eKTHBH0CTb H CpOK OKynaeMOCTH npOH3BOÄHMbIX 3a- 
TpaT.

HCTOHHHKOM nOBblUieHHH npOH3BOAHTeabHOCTH Ha nOÄT>eMHO- 
TpaHcnopTHbix onepauHHx HBAHeTCH T a K * e  noaH oe Hcnoab3CBaiHHe 
rpy30n0AT>eMH0CTH TpaHcnopTHbix h n oa ’beMHo-TpaHcnopTHbix M a ­
uiHH. 3 t o  MoiKeT ÖbiTb ÄOCTHrHyTO npu nepeMemeHHH rpy30B b na- 
Kexax, KorAa Bec rpy30 B orc  naxeTa  6ah30k Hau paßeH . HOMHHaab- 
Hoii rpy3onoA'beMiHOCTH MauiHHbi, b tom  cayn ae, K oraa  npHMe- 
HneTCH CTaHAapTHan Tapa, o6ecnenHBaioiuaH HaHBbiroAHefliuee 
pa3MemeHHe u oaäoh ob  Ha TpaHcnopTHbix cpeacTBax (b  >Keae3H0- 
AopojKHOM B arone, Ky30ße aBTOMoönan, naaTtpopM e npnuenHoft 
T ea e *K H  h AP-).

Ü pH p a öoT ax  no MexaHH3auHH nepeMemeHHH rpy30B, npoBoan- 
Mbix Ha npeanpHHTHHX no ceM H aeraeM y naaH y P33bhthh Hapoa- 
h o to  xo3HÖCTBa, ßoabiuoe MecTO o tb o a h tc h  cpeacTBaM HenpepbiB- 
H orc TpaHcnopTa (KoHBeftepaM ).

O a H a x o , HecM OTpn Ha SH anH TeabH oe yB eann eH H e B H yTpH 3aB oa- 
ckhx n epeB 030K  KOHBeftepaMH, k  KOHuy ceM H aeTKH  6 ö a b u ia a  n acTb  
rp y3 0 B  (n p n M ep H o  65— 70%) ö y a e T  n ep eM e m a T b cn  pasan n H U M ii 
bhabmh K o a e c H o ro  T p a H cn o p T a . ü o s T O M y  H3ao>KeHHbie Bb iiue Me- 
pOnpHHTHH n o  nOBblUieHHIO 3({)<})eKTHBHOCTH paÖOTbl KOaeCHblX 
öe3peabcoßbix T paH cn opTH b ix  cp eacT B  HMeiOT ö o a b u io e  npaKTHHe- 
CKoe 3HaneHHe. B H e a p e n n e  hx no3B oaH T o cB o öo a H T b  3H anH TeabH oe 
K oannecTB O  p a ö o n n x  o t  T H * e a o r o  (})H 3H n ecK orc  T p y a a ,  pe3K0 
CHH3HTb M aT ep n aab H b ie  h  T p y a o B b ie  33TpaTb i Ha B H yTpH 3aß oacK H e 

nepeB03KH .

U * X iU £ d & (k M 4 l$ L

IV e f v b v t r u iH U M '

A ß T O M a T H H e c K a a  n e p e A a n a  a B T O M O Ö H j i a  « H a Ö K a »

B. C. COJIOBbEB, B. C. nOCnEJIOB
ropbKOBCKHH aBT03aB0fl

U A  ABTOMOBHJ1E M-13 «M aiina», BbinycKaeMOM PopbKOB- 
*  *  ckhm  aBT03aßcaoM, ycTa«aBaHBaeTCH aBTOMaTHnecKan nepe- 

aana.
Ä B TO M aTH necK an  n e p e a a n a  n oB b im aeT  K O M tpopTaöeabH ocTb  aB- 

TOMOÖHaH, o ö a e r n a e T  y n p a ß a e H n e  h n oB b im aeT  öe3onacH O CTb abh- 
>KeHHH, T a x  KaK BHHMaHHe B oa H T ea n  He OTBaeKaeTCH Ha n ep eK A io - 
neHHe n e p e a a n . 3 t o  ocoöch h o  bb ikho npn  3 K cn ayaT au H H  aBTOMO- 
ÖHAH B r o p o a a x  C HiHTeHCHBHbIM ABHJKeHHeM T p a H cn o p T a  H B rop- 
HblX ycaOBHHX.

ABTOMaTHnecKan nepeaana aBTOMcÖHJiH «M a ftK a » coctoht H3 
rnapoaHHaMHnecKoro TpaHctJiopMaTopa KpyTHmero MOMeHTa h 
naaHeTapHoft KopoÖKH nepeaan c aBTOMaTHnecKHM nepeKaioneHHeM 
Tpex nepeaan h c KHononHHM ynpaßaeHHeM.

pHApoTpaHCiliopMaTop (puc. 1) OAHocTyneHnaTbift, TpexKoaec- 
Hbift, aonaTKH HacocHoro h TypöHHHoro Koaeca mTaMnoBaHHbie, 
peaKTop aHToft, aaiOMHHHeBbift, c poaHKOBoft MytJiToft CBoöoaHoro 
xoaa .

rnapoTpaHCcJiopMaTop noMemeH b KapTepe, KOTopbift KpenHTCH 
k  3aaHeMy Topu y öaona aBHraTean. B KapTepe h m ciotch  OKHa aan  
n p oxoaa  B 03ayxa , o x a a iK a a io m e ro  K opnyc rnApoTpaHciJiopMaTopa. 
K o p n yc  rnapoTpaHCiJiopMaTOpa, HBaHiomnöcH oaHOBpeMeHHo Kop- 
nycoM K oaeca  Hacoca, o t a h t  H3 aaiOMUHHeßoro cnaaBa; Ha ero  Ha- 
pyiKHoft noBepxHOCTH caeaaHbi oxaa>Kaaiom He peöpa. B Kopnyce 
c noM om bio na30B h CTonopHoro Koabua ycTaHOBaeHbi TpnauaTb 
nHTb aonaTOK. C n ep ean  Kopnyc 3aKpbiT CTaabHoft uiTaMnoBaHHofl 
KpbimKoft, b ueHTpe KOTopcft npHBapeH KoananoK, b x o ä h iii,hh b 
pacTonKy KoaeHnaToro Baaa ABHraTean.

BTopoft onopoft rHapoTpaHciJiopMaTopa HBaneTCH noauiHnmiK 
CKoabiKeHHn b K opnyce nepeaH ero M acanH orc Hacoca. K opn yc 
rHapoTpaHciJiopMaTopa onnpaeTCH Ha s t o t  noamnnHHK mefiKoß 
CTynnubi, npHBepHyToft öoaTaMH k K opnycy. H a 3aaHeM Topue 
dynH U bi HMeioTCH aßa  BbicTyna, KOTopue b x o a h t  b na3bi Beaym efl 
mecTepHH MacaHHoro Haccca.

KpyTnm Hft MOMeHT ABHraTean nepeaaeTCH Ha K oaeco  Hacoca 
(K o p n yc ) rHApoTpaHccjiopMaTopa nepe3 CTaabHofl ah ck , npHBep- 
HyTbifi ÖoaTaMH k  (JiaaHuy KoaeHnaToro Baaa, h nepe3 aß e npy- 
*HHHbie naacTHHbi, npHKaenaHHbie k a n cx y  h npH BepH yrae k 
K p u m K e  Kopnyca. TaK  oöecneunBaeTcn yn p y ro e  coeanHeHHe rna- 
poTpaHCijiopM aTopa c KoaennaTUM  BaaoM ABHraTean.

TypÖHHHOe K oaeco  c o c to h t  H3 uiTaMnoßaHHoro Kopnyca, Topa 
H TpHAUaTH Tpex aonaTOK. JlonaTKH COeaHHHIOTCH c TOpOM H KOp- 
nycoM npn noM cm n oTorayTb ix  ycoB, 3axoanm H x b npope3H Kop­
n yca  h Topa. K o p n y c  TypÖHHbi npHKaenaH k cTynuue, KOTopan no- 
canceHa Ha uiaHUbi B ea ym ero  Baaa naaHeTapHoft KopoÖKH.

PeaK Top HMeeT TPHHaauaTb aonaTOK, oTaHTbix 3 a  o a h o  p e a o e  c 
KopnycoM  peaKTcpa. JlonaTKH npocjmanpoBaHbi no Toam nHe. P ea K ­
Top ne p e 3 p o a H K o B y io  M ytjiT y  cb o ö o a h o to  xo a a  coeaH H neTCH  c 
HenOABHIKHblM peaKTHBHbIM BaHOM.

Ben BHyTpeHHnn noaocTb rHapoTpaHciJiopMaTopa 3anoaHeHS 
MacaoM, HaxcanmHMcn n oa  H3ÖbiTonHbiM aaBaeHHeM, KOTopoe co3- 
aaeTcn  n e p e a H H M  MacaaHbiM HacocoM h peryanpyeTCH peryanTO- 
POM AaBAeHHH.

M acao, KOTopbiM 3anoaHeH rnapoTpaH c^opM aTop h bch nepe 
aana, oxaa>KAaeTCH b cneunaabHOM BoaoMacanHOM paanaTop«
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c o c T o a m e M  H3 a ß y x  p a 3 a ea b H b ix  cex u n ft. O a H a  cexuH H  p a a n a T e p a  aan aM H  aBTOMOÖHan « B o a r a » ,  a Taxn ce  B03MO>xHOCTb n cn o a b 3 o -
o ö c jiy s c H B a e T  aB TO M aT H necxy io  n e p e a a n y ,  a p y r a n  —  a ß H ra T ea b . B aH aa «M e io m e r o c a  Ha 3 a B o a e  cn eu H anH 3H p oB 3H H oro  o ö o p y a c ß a -

Ha aBTOMOÖHJiax « M a f t x a »  n o c a e a H e r o  B b in ycxa  ycTaHaBJiHBa- h h h , HHCTpyMeHTOB, npH cnocoÖ aeH H Ü , h t o  o coö eH H o  BancHO, eca n
K5TCH TH ÄPO TpaHC^OpM aTOphl C ÄOnOJIHHTejlbHblM B03ÄyiUHbIM o x -  A —A
JiaHcaeHHeM, ä j ih  n e ro  Ha nap yjK H ofl/noB epxH O C TH  x o p n y c a  xcJ ieca

P hc. 1. A B T O M a T H H e c x a a  n e p e a a n a  a B T O M o Ö n a H  M-13 «Haftxa».

Hacoca caeaaHbi paÄHajibHbie peöpa, a b xapTepe —  oxHa aan 
npoxoÄa B03Äyxa.

MaXCHMaJlbHblft K03(J)(])HUHeHT TpaHC(})OpMaUHH rHÄP0TpaHC({)0p- 
MaTopa k  paBeH 2,5 npn HenoaßHHCHOM Bane TypÖHHbi.

MaxcHMaÄbHHfl x.n.Ä. niÄpoTpaHciJiopMaTopa paßeH 88%  npa 
OTHOiueHHH HHcaa oöopoTOB TypÖHiHbi h Hacoca 0,78. npH COOT- 

nm
HomeHHH —  =0,84 niapoTpaHciJiopMaTop nepexoÄHT Ha peacHM

n H
THÄPOMytj)TbI.

K opoöxa nepeaan naaHeTapHoro THna HMeeT Tpu nepeaann ääh  
ÄBHixeHHH Bnepeu h OÄHy —  ä ä h  ÄBHJxeHHH Ha3aÄ. YnpaBneHHe 
xopoöxoft XHOnOMHOe.

AßTOMaTHHeCXHe XOpOÖXH C TpeMH 3BT0MaTH3Hp0BaHHbIMH Me- 
xaHHiecxHMH nepeaanaMH, xo th  «  ycTynaiOT b npocTOTe xoHCTpyx- 
UHH h Bece, cymecTBeHHO noßbiuiaiOT ähhaMHHecxne noxa3a- 
TeÄH aBTOMoÖHÄH 3a cneT BXÄioHeHHH HH31UHX CTyneHeft B xopoö- 
xe nepeaan npn pa3rone 3 b to m o ö h ä h  h Hecxonbxo noBbimaraT 
axoHOMHHHOCTb paöoTbi aBTOMoÖHÄH 3a cneT öbicTporo nepexoAa 
rHÄpoTpaHccjicpMaTopa Ha öoÄee axoHOMHHHbift pe*HM  TpaHciJiop- 
MauHH h Ha pe)XHM rHÄPOMyi})Tbi.

AßTOMaTHHecxaH tpbhcmhcchh  3btomoÖhäh «H a fix a »  oöecne- 
HHBaeT:

a ) Bucoxne ÄHHaMHHecxHe noxa3aTeÄH 3 b t o m o Öh ä h , He ycry- 
naiouiHe noxa3aTeÄHM coBpeMeuHbix aBTOMOÖHaeft Taxoro * e  
KJiaoca, HMeiouiHX 3HanHTejibH0 Öonee MouiHue aBHraieJiH (300—  
350 a ,  c .); Ha aBTOMcÖHae «H a ftx a » c ÄBHraTßÄeM MomHOCTbio 
195 a. c. Taxne Bbicoxne uh Ha MHHecxne noxa3aieÄH noHynaiOTCfl 
3a cneT k o po ö k h  nepeaan, HMeiomefi HecxoabKo MexaHHnecxHx ne- 
peaan ( t p h ) ;

ö ) Bucoxyro naaßHocTb ÄBHHceHHH, nnaBHOCTb h ÖeccryneHna- 
TOcTb nepexÄioHeHHH nepeaan, a Taxnce bo3Mo>xho MeHbuiee hhcäo 
nepexÄKjneHHH b npouecce ÄBHHceHHH;

b )  MaxcHMaabHyio yHH(})Hxau.Hio aBTOMaTHnecxoft xopcÖxH, 
HMeromeß tph nepeaan«, c anyMH aBTOM3TH3HpoBaHHbiMH nepe-

ynecTb, h t o  xonHnecTBeHHbift B u n y c x  aBTOMOÖHaeft «Maflxa» 
c p a B H H T e Ä b H O  HeBeÄHx;

r) Bbiccxyio TOnÄHBHyiO SXOHOMHHHOCTb 3BTOMOÖHÄH.
R n a  c o 3 a a « H H  Taxofl x o p o ö x n  p a ö o T H H x a M H  3 a B o a a  npo- 

BeaeHbi paöoTbi n o  Bbiöopy x o H C T p y x u H H  n a a H e T a p H o r o  peayxTo- 
pa, o p r a H O B  ero y n p a ß a e H H H  h rHapaBannecxoft cxeMbi a B T OMaTH- 
Hecxoro y n p a ß a e H H H  xopoöxoft nepeaan.

H a n ö o n e e  p a u H O H a a b H b i M  ox a 3 a n o c b  H c n o Ä b 3 0 B a H H e  xoHCTpyx- 
T H B H O Ö  cxeMbi a B T O M 3 T H H e C X O H  X O p O Ö X H  3 B T 0 M 0 Ö H Ä H  « B o Ä T a »  C 
cooTBeTCTByioiiiHM y c H Ä e H H e M  H e x o T o p u x  aeTaaeft b c b h3h c yße- 
Ä H n e H H e M  xpyTHiuero M O M e H T a  aßiiraTean c 17 a o  42 k z m  h  BBe- 
a e H H e M  3 B T O M a T H 3 H p o B a H H o r o  BxaioHeHHH T p e x  nepeaan. riocnea- 
Hee Ä O C T H r a y T O  öe3 H 3 M e H e H H H  x o H C T p y x u H H  n a a H e T a p H o r o  pnaa, 
a 3a cneT cooTBeTcTByioiuero H3MeHeiiHH cxeMbi r H a p a B Ä H H e c x o r o  
y n p a ß a e H H H  h  a o ö a B a e H H H  p o ä h x o b o ü  MycJiTbi c b o ö c ä h o t o  x o a a  
b x a p e T x y  n a a H e T a p H o r o  paaa.

A B T O M a T H H e c x a n  x o p o ö x a  n e p e a a n  a B T O M O Ö H a n  «Maflxa» paöo- 
TaeT c a e a y i o m H M  o öpa30M. Y n p a B n e H H e  xopoöxoft n p o H 3 B o a n T C H  
c noMoiubio neTbipex KHonox, pacnononceHHbix H a  n a H e a u  npnöo- 
p o B  c aeßoft cTopoHbi o t  pyaeßoft x o ä o h x h : X H o n x a  H — HeftTpaab;
3. X. —  3aaHHft xoa; R  —  s x c n n y a T a u H O H H a n  n e p e a a n a  paBHHce- 
H n e ) ; T —  T o p M o n c e H H e  ÄBHraTeaeM.

ripn  BxaioHeHHH KHonxH R  TporaHHe c MecTa ocymecTBaneTCH 
c nepBoft nepeaann  c nocaeayiou iH M  aBTOMaTHqecxHM nepexaio- 
neHHeM Ha BTopyio h TpeTbio nepeaann.

B caynae naaBHero pa3roHa aBTOMOÖHan npn MaaoM o t k p m t h h  
apocceabHofi 3acaoHKH nepexaroneHHe c nepBoft nepeaana Ha bto- 
pyio npoHcxoaHT npa cxopocTH 10— 15 km/hüc, co Bropoft nepe- 
aann Ha TpeTbio —  20— 25 km/hüc. H pa pa3roHe c noaHOCTbio 
OTxpuToft apocceabHofi 3acaoHxoft nepexaioHeHHH öyayT  cooTBeT-
CTBeHHo npn cxopocTHx 35— 40 k m /hüc h 73------ 78 k m /hüc . Ecäh
n p n  pa3roHe n e a a a b  y n p a ß a e H H H  apocceabHoft 3acaoHxoft xapöx)- 
p a T o p a  HancaTa öoabine, n e M  HyxcHO a a n  n o a H o r o  o t x p m t h h  a p o c ­
ceabHoft 3 a c a o H K H  c  n p e o a o a e H H e M  a o n o a « H T e a b H o r o  conpoTHB-
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•lernia npy>Kiiiiu, nepeKaronemie cooTBeTCTBCHno npcH30HaeT npn 
ck o p o cth .x  4 5 — 5 5  km/hüc h 80— 90 km/hüc. flpn aBHwe ihm aBTO- 
MOÖHaH CO CKOpOCTblO HHlKe 20—} 2 5  km/hüc TaKHM HajKaTHeM Ha 
neaaab ynpaB^eHHB apocceribHoii 3acaoHKoii h o jk h o  npnHyan- 
re.ibno BK;iioHHTb nepßyio nepeaany h c o  CKopocTbio ih h jk c  
70—75 km/hüc —  BTopyio nepeaany.

HofMa-ibHoe aBTOMarenecKoe nepeKnionetiHe c Tpereefi nepeaa-
HH Ha BTOpyiO npOHCXOÄHT B 33BHCHM0CTH OT BeAHMHHbl OTKpblTHB 
jpOCCe.lbHOfl 33C.T0HKH npH CKCpOCTHX 32— 14 k m /hüc  H CO BTO- 
poii nepeaann na nepßyio npn CKcpocTH.x 11—3 k m /h ü c.

KpHBbie MOMeHTOB nepeKJHOHeHHH nepeaan  b 3aBHCHMOCTH o t  
BC.IHMHHbl y r j ia  n  OTKpblTlIH ÄpOCCe.lbHOH 
DHC. 2. •

3acaoHKH aaiiu  na

\

P n c .  2 . KpHBbie m o m c h t o b  nepeKnioneiiHH nepeaan.
/ — noaHOCTbio OTKpuTan Apocce^bnan sacAoHKa; 2 — nepeKAioqeHHe 
co BTopofl nepejUMH Ha nepßyio; 3 — nepeKAioqeHHe c TpeTbew nepeaaqH 
na HTopyto; 4 — nepeKAioqeHHe c nepBoft nepeaan« na BTopyio: 5 — nepe 

K/iioqeHHe co BTopon nepeaaqH Ha TpeTbio.

KHOnKa T npHMeitaeTca ToabKo aaa TopMoaceHna aBHraTejieM 
ripn Ha>K3THH na 3Ty KiionKy b caynae c k o p o c t h  aBTOMo6H.no 
Burne 40 k m /h ü c  BKaionaeTca BTopaa nepeaana c nocaeayiomMM 
aBTOMaTHqecKiiM nepeK.nioqeHHeM Ha nepßyio  nepeaany , ecnH aBH- 
KCHHe 3aMeaaaeTCH ä o  c k o p o c t h  3 0 — 3 5  k m /h ü c .

TopMOweHHe aBHraTeaeM nponcxoÄHT h npn BKjnonenHOH kh ob -  
Ke J I  —  Ha BTopoii  h npHMcii n epeaanax  n p i  yMeHbmeHHii n o - 

Ä3MH TOnjIHBa, OÄHaKO HHTeHCHBHOCTb TaKOTO TOpMO>KeHHH np.i 
.BKJiioqeHHOH npoMoii nepeaane  lieaocTaTonHa. B  caynae  nepeK.nio- 
' ic h h h  Ha BTopyio nepeaany , a 3aTeM na nepßyio  pe3Ko yßeaHMH- 
BaeTCH HHTeHCHBHOCTb TOpMO>KeilHH aBHra ieaeM . ripHMeHOTb 
KHonKy T c a e a y e T  na aaHTeabHbix  cnycnax.

AßTOMaTHHecKao KopoÖKa nepeaan aBTOMOÖHan «M a f iK a »  no yc- 
TpoiicTBy npHimHnna.ibHo ne OTaHnaeica  o t  k o p o ö k h  nepeaa-t 
aBTOMoßHÄH « B o a r a » 1. I l o n r e  Bce aeTaan  k o p o 6 k h  nepeaan H3ro- 
TOBafllOTCH Ha TOM » e  OÖOpyaOBailHH, MTO H ÄßTaaH KOpOÖKH aB­
TOMOÖHaH « B o a r a » .

AßTOMaTHHecKan KopoÖKa nepeaan (cm. pnc. 1) coctoh t h j 
caeayiomHx y3acß: naaHeTapHoro peayKTopa, oöecnemiBaioiuero 
Tpn nepeaanw aan aßHaceHHa Bnepea h oany aan aßHweHHa na- 
3aa; a'Byx MHoroancKOBbix cuenaeHHii, äb vx  aeHTOMHbix TapM030B 
h My^iTbi cBo6oanoro xoaa aaa  BKaionenHa Haaae>Kameii nepe- 
aann naaneTapHoro peayKTopa; aßyx MacaHHbix nacocoß aan 
co3aaHHH aaßaeHHH b  cncTeMe; CHCTeMbi rHapaßaHnecKorc yn- 
paßaeHHH aaa oöecneneiiHa Heo6xoaHMbix aaßaeHnft h aBTOMa™- 
aecKHX nepeKaioaeHHÜ; KHononHoro npHBoaa ynpapaeHHa Kopcö- 
koh nepeaan.

rinaHeTapHHfi peayKTOp coctoht H3 Kaperen c TpeMH napaMH 
k o po tkh x  h anHHHbix caTeaaHTOB, aayx  coaHenHbix uiecTepeu »  

lUecxepHM BHyTpeHHero 3auenaeHHa.

nepsaa nepeaana.................. 2,84
U rop a » nepeaana .     1,68
Ip e T b *  n e p e a a n a ...................................... 1,00 ^
Q m  hhh xoa ..........................   1,72

r ie p B o e  c u e n n e H n e  p a ß o T a e T  n a  B c e x  n e p e a a n a x  aaa a B H a c e im a  
B n e p e a , HM eeT  BO ceM b n o B e p x u o c T e ii  T p e im a , n p n  BKm oneH H H  coe- 
a n H a e T  B e a y m iiH  B a a  kopoökh c M a a o ä  c o a H e m io f i inecTepH eft.

B r o p o e  c u e n a e H H e  p a ö o T a e T  Ha TpeTbefi (n p a M o i i )  n e p e a a n e  
h  3 aaH eM  x o a y ,  npH  BKaioM eHHH c o e a n H a e T  B e a y m H ft  B a a  c  öoab- 
u io ii coaH eM H oä lu e c T e p iie ä .  C u e n a e H H e  H M e e i a e c a r b  noBepxHO- 
CTeii TpeHHH.

n o p u iH H  oöohx c u e n a e H H H  n o  napy> K H 0M y a n a M e T p y  y n a o r e a  
iotch c n o M o u ib io  p ean H O Bb ix  M arn n eT  H3 cn eu n aab H O H  x iacao- 
ctohkoh pe3HHbi.

n e p e a H H i i  a e H T O M H b if t  T 0 p M 0 3  B K a i o n a e T C a  n a  B T o p o i i  n e p e a a q e ,  

c c T a H a ß a H B a a  ö o a b i u y i o  c o a H e a H y i o  u i e c T e p m o ,  3 a a H H H  T o p M 0 3  —  

n p n  B K a io M e H H H  3 a a H e r o  x o a a ,  0 C T 3 H a B a n B a a  K a p e j K y .  B K a io m -  

u n e  topmo3ob h c u e n a e H H i i  n p o H 3 B o a n T c a  n o a  a a ß a e H H e M  c n e u w -  

a a b H o f t  p a ö o q e i i  a c n a K o c T H .  Y n a o T H e i i H e  B p a u i a i o u i n x c a  a e T a a e i i  

npoH3BoaH ica c  n o M C iU b i o  q y r y H H b i x  y n a o T H i i T e a b H b i x  K o a e u ,  n e -  

p e M e m a t o u i H x c a  n o c T y n a T e a b H O  —  c n o M o m b i o  p e 3 H H O B b ix  K o a e u .

■ OcTSHOBKa KapeTKH npn BKaroqei iHH nepBo ft  n e p e a a a H  npona- 
BC ÄHTCH C nOMOlUblO poaHKOBOii My(})Tbl CBOÖOÄHOrO x o a a ,  KOTO- 
p a a  BoenpHHHMaeT peaKTHBHbiii  momcht h n e  a a e r  bo3MC,>khoctii 
KapeT K e  n p o B o p a a n B a T b c a  b o ö p a T i i y i o  C T op o n y .  M y 4 )T a  cbcöoä- 
H o ro  x o a a  3aM eH aeT  ae i icT B H e  3aaH .ero  aeHTOMHoro  TopM 03 a.  B  

CBH3H C TeM, MIO BblKalOHeHHe MyijlTW npOHCXOailT aBTOMaTHHeCKH 
h tomho b MOMeHT 3aTHrHBaHHH n e p e a H e r o  a e m o M H o r o  TopMC3a. 
oöec neM H B aeT ca  i i e o ö x o a n M a a  naa3HOCTb nep eK a toae H H a  c nepBo i i  
n e p e a a n n  n a  B T opy io .

i l p n  n e p e a a q e  ö o a b u in x  K p y T a u iH X  MOMeHTOB n e p e a H H ii T o p M ca  
3 a T a rH B a e T c a  ö w c ip o  n o a  ö o ab u iH M  a a ß a e H H e M  M a c a a , b c a y n a e  
aBH>KeHHH c M aab iM  OTKpbiTHeM a p o c c e a b H o ii 3acaoH iTH  n e p eaH H ii 
TopM 03 o c T a n a B a i iB a e T  co a H e n H y io  m ecT ep H io  M eaaeH H o , mto nö- 
3 B c a a e T  oöecneM H Tb H a a n e a c a m y io  n a a B H o c T b  n e p eK a io M eH iia  npn  
a io ö b ix  pe>KHMax a B n a ce H H a . T aK H M  o ö p a3 0 M , c B B e a e H n e M  b naa- 
H eT ap iib iii p a a  M yiJiTbi C B o ö o a H o ro  x o a a ,  p a ö o T a io iu e H  Ha n e p B o ii 
n e p e a a n e , o ö e c n e n H B a e ic a  naaBH O C T b  n e p e x a io n e H H a  c  n e p s o n  ne 
p e aa n H  Ha B T o p y io  h B03Mo>KHocTb npH M eH eH H a n e p B o ä  n e p e a a n n  
a a a  T p o raH H H  c M ecTa Ha S K c n a y a T a u n o H H O M  p a a y  (B K a io n e H H e  
KHOnKH A ) .

HeoöxoaiiMocTb BBeaeHHa MytJiTbi cBoöoanoro xoaa b naaHe- 
lapubiH paa noaTBepacaeHa npoßeaeHHbiMH Ha 3aßoae aKcnepn- 
MeHTaabHblMH paÖOTaMH, KOTopbie nOKa3aail, MTO XOTH H BC3MO>K- 
ho noaynHTb aBTOMaTH3HpoBaHHoe nepeKaioneHHe Tpex nepeaa i 
6c3 MyipTbi ■ CBoöoaHoro xoaa, ho npn stom npaKTnnecKH oneHb 
TpyaHo aoöiiTbca aocTaToniion naaBHOCTH nepenaioneHHa nyTeM 
OTnycKaHua oanoii aeHTbi h 3aTarHBaHHa apyroä, TaK KaK Heab3a

1 B. C. C ö i o n e H ,  
n cH H O C Tb» J>f» 3, 1957

E H n  o n o b. «ABTOMOöiiabnaB npoMum*

P h c . 3 . KpHBbie aaßaeHHfl Macaa b ruapaBaHnecKcfl cHCTexie 
nepeaan  (BeannHHa a °  aaH a a a a  k p h b o h  aaßaeHHa caaoB oro  

p e ry a a T o p a ):

I  -  raaBHoe naivieHHe b c h c t c m b ;  2 -  naBaeHHe cwaoBoro peryanTopa: 
3  —  aaB J ieH H e  u e H T p o 6 e * H o r o  K a a n a H a  n ep B o ft h B -ropo ft n e p e a a n ;  4 -  
aaßaeHHe noanHTKH rHAporpaacdiopM aTopa; 5 -  aaBaeHHe ueHrpoßeiKHoro 

peryAHTOpa. ^
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10 ABTOMOÖMJIbHan npoMbiuijieHHOCTb J\6 2, 1961 I.

BOÖHTbCH OÄHOBpeMeHHOCTH HX CpaÖaTUBaHHH Ha BCex B03M0JK- 
HblX pe>KHM3X ÄBHlKeHHH.

FlpH BK.llOMeHHH KHOrlKH T  O C T a Ö O B K a  K a p e T K H  nfOH3BOÄHTCH 
3 3 th > k k oh  3aaHefi aeHTbi, h to  HCKjfioHaeT H a x a T  H a  nepBoii nepe- 
a a q e  h oöecneqHBaeT TcpMOJKeHHe ÄBHraTeaeM.

MacaHHue Hacocu o ö u h h o  uiecTepeHqaToro THna, c BHyTpeH- 
hhm 3auenaeHHeM. nepeaHHft Hacoc npHBOÄHTCH b o  BpameHue ot 
ÄBHraTeaH, 3aaHHft — o t  KapaaHnoro Baaa aBTOMOÖHan (aan ny- 
cxa ÄBHraTeaa öyKcnpoBKofi). Ilpn TporaHHH c MecTa h npn äbh- 
HteHHH Ha3aa paßoqee aaBaeHHe co3aaeTCH nepeaHHM HacecoM, 
KOTopbiH nepeKaioHaeTca Ha Maaoe aaBaeHHe noanHTKH rnapo- 
TpaHC(}>OpMaTOpa. Bo BpeMH ÄBHJKeHHH CO CKOpOCTbK) BblUie 25— 
35 k m /h ü c  paöoqee ÄaBaeHHe noaaepatHBaeTCH c noMombio 3aa- 
Hero Hacoca.

f l a a  C03Ä3HHH aaBaeH H H  c n p e a e a e H H o fi BeawHHHbi, oöecneqeH H H  
ÄOCTaroM Ho naaBHoro nepeKaioM eH H a n e p e a a q  h aB TO M aTH qecK oro  
B b iöop a  MOMeHTOB nepeK .iioqeH H H  c a y *H T  rH a p a ß a H qecK a n  cn cT e- 
Ma yn paß aeH H H  K op oÖ K o ii n e p e a a q , coocTO H iu an  H3 p e r y a a T o p a  
aaB aeH H H , u eH T p o ö e iK H o ro  p e r y a a T o p a ,  p e r y a a T o p a  n ep eK a roa e - 
hhh  h CHCTeMbi K aH aaoB  aaa M a ca a .

PeryaaTop aaBaeHHH C03aaeT Ha SKcnayaTauHOHHofi nepeaaqe 
npn TporaHHH c MecTa paöoqee aaBaeHHe p (pnc. 3) o t  5,8 ao
10.8 KZ/CM2 B 3 3 B H C H M 0 C T H  OT H a r p y 3 K H  Ä B H r a T e a H  ( B e a H H H H U  
oTKpbiTHa apocceabHoii 3acaoHKH) c n o c a e a y i o m H M  n a a e H H e M  a o
5.8 k z /c m 2 n o  M e p e  pa3roHa 3 b tc m o ö h a h  h a a ß a e H a e  n o a n H T K H  
raapoTpaHctfiopMaTopa, p a B H o e  1,5— 3,0 k z /c m 2 c  n a a e H H e M  a o  
1,5 k z /c m 2. ripa BKaioHeHHH 3aa H e r o  x o a a  h n o H H * e H H O H  nepe- 
a a n H  paöoqee a a B a e H H e  noBbnjuaeTca a o  11 ,6  k z /c m 2 h n p n  b kh io - 
a e H H H  n o a n H T K H  r H a p o T p a H C i p o p M a T o p a  — a o  3,6 k z /c m 2.

r ip H B o a  yn paß aeH H H  K c p o ö K o fi n e p e a a q  c o c t o h t  h3 KHonoqHO- 
ro M exaH H 3M a, T p o c a  h c eK T o p a  c  (JiHKcaTopoM .

KHonoqHbifi MexaHH3M (pn c. 4) pa3MemaeTCH Ha naHean npnöo- 
poa ; b HanpaßaHiomHX K opnyca MexaHH3Ma x o ä h t  q e r a p e  uiTOKa 
c naacTMaccoBbiMH KHonKaMH 1 h npyiKHiHHUMH 4>HKcaTopaMH 2.

n p n  H a *a T H H  Ha KHonKH K aacab ifl H3 u ito k o b  n oB ep aqH B aeT  
p aM K y 3 Ha o n p e a e a e H H b iä  y r o a .  P a M K a  coeaH H eH a  c  BepxHHM 
koh u om  T p o c a  4 , n e p e M e m a io m e ro c H  b o ö o a o q K e . H h ik h h h  KOHen 
T p o c a  b K a p T e p e  KopoÖKH coeaH H eH  c c eK T op cM  5 , u ith iJ it k o t o -  
p o r o  b x o ä h t  b n p o T o q x y  3oaoTH H K a 6  p y q H o ro  yn paß aeH H H  aBTO-

M3THKH. UlapHK c npyiKHHOÖ (JlHKCHpyeT noaoaceHHe ceKTopa h 
3oacTHHKa Ha BKaroqeH H ofi nepeaaqe. J\jin ocBem eH H H  KHonoK b 
HoqHoe BpeMH HMeeTCH aaMnoqxa, 3aropaiomaHcH npn BKaioqeHHH 
3aacHraHHH.

Ha KHOnOHHOM MeX3HH3Me HMeeTCH TaKHCe ÖaOKHpOBOqiHblfl BU- 
K a io q a T e a b  cT a p T e p a , O TKaioqaio iuH H  ero Ha B c ex  n e p e a a q a x ,  K p o -

Phc. 4. KHonoqHbiH npHBoa 
ynpaßaeHHH aBTOMaTHqecKOH 

KopoÖKofl:
1 —  K H on oM H b ifl M exaH H 3 M ; 2 — 
T p o c  KHOnOUHOrO M ex a H H 3 M a ; 
3 —  (J)H KcaTO p b k jilo ^ e H H H  n e p e -  
A a q ;  4 —  i i i t o k  BKJiKm eHHH n e p e -  
A a n ;  5 —  K o p n y c  K H O nO H H oro M e- 
x a H H 3 M a ; 6  —  ru ia c T M a c c o B b ie  

KHOnKH.

M e  HefiTpajiH, h  B M K J i m a T e ^ b  3aA H e r o  o c B e m e H H H ,  B K J i K m r o m H H  
CBeT n p n  BKjiioHeHHH k h o i t k h  3a,HHero xoaa.

OnbiT a x c n a y a T a u H H  aBTCMOÖHaefl «HafiKa» noaTB e p a c a a e T  npa- 
BH a b H o c T b  Bbiöopa c x e M u  h K O H C T p y K U H H  a B T O M a T H q e c K o ü  nepe- 
aaqn. HeKoropue KOHCTpyKTHBHbie h npoH3BoacTBe»Hbie Heao- 
CT3TKH, B UHBaeHHbie n p u  S K c n a y a T a u H H  nepßbix n a p T H Ü  aBT O M O -  
ÖHaeft, b HacTOHiuee B p e M H  yc T p a H e H u ,

T l o B b i u i e H H e  a c J x J j e K T H B H O c T H  C H C T e M b i  o x j i a a c A e H H f l  

a B T O M O Ö H J i b H b i x  A B H r a T e j i e f i

KaHa. TexH. Hayn M. JI. MHHKHH, 3. E. XMEJlbHHU.KHH, A. T. 1UAEBHH, B. H. KAPABAEB, A. A. riAFlHH
H A M H , M o c k o b c k h A  a B T o 3 a B o f l  h m c h h  J l H x a q e s a

OTBO/1 «eoÖxoaHM oro KoanqecTBa Tenaa c noMombio chctcmu 
oxaaacaeHHH 33bhcht o t  KOHCTpyKUHH paanaTopa, qepe3 

KOTopbiH npoxoaHT oxaaHCÄaeMaH B03ayxoM Boaa, BeHTHaHTopa, 
oÖecneqHBaioiuero npocacbißaHHe oxaaacaaiom ero B03ayxa qepe3 
paanaTop, a TaKHce o t  ycaoBHH Bxoaa B03ayxa b paanaTop h 
Bbixoaa H3 noauanoTHoro npocTpaHCTBa.

ripHHUHnHaabHO bo3moikho  npHMeHHTb paanarop ÖoabuiHX pa3- 
MepoB (yBeanqeHHue aoöoBan noBepxHOCTb h rayÖHHa) c MaaeHb- 
KHM BeHTHHHTOpOM H, HaOÖOpOT, —  «eÖOabUIOH paÄH3T0p C MOIU- 
HblM BeHTHÄHTOpOM. FlepBblH BapHaHT CBH33H C nOBblUieHHblM 
pacxoaoM uaeTHOro MeTaaaa, yBeanqeHHeM Beca paanaTopa h 
TpyaHOcTbio ero pa3MemeHHH Ha aBTOMoÖnae.

B topoh BapnaHT cbh33h c Öoabiueö 3aTpaTofl mouihocth « a  
npHBOÄ BeHTHÄHTOpa. Fl03T0My KOHCTpyKTOp ÄOajKPH BUÖpaTb 
npneMaeMoe KOMnpoMHcoHoe peuieHHe.

Ha pnc. 1 npHBeaeHa npHÖaH3HTeabHaH B33HMOCBH3b Meacay 
yaeabHHMH pa3MepaMH paanaTopa h npouPHTOM mouihocth, 3a- 
TpaqHBaeMoii ua npHBoa BeHTHUHTopa, npu OTaaqe b Boay 
600 kküa/a.c.h. h HecKoabKHx 3Haqe«HHx p33hocth TeM nepaTyp« 
Boau h B03ayxa A<[1].
IlpH pa3paÖoTKe chctcmu  oxaaacaeHHH aaa aßTOMoÖHaefl 3HJI 

yqHTbiBaaacb, KpoMe toto, B03MO*HOCTb b aaabHefluieM co3aaHHH 
TepMOCTaTHqecKH ynpaBaneMoro BeHTHUHTopa, cnocoÖCTByiomero 
noaaepacaHHio onTHMaabHoro TenaoBoro coctohhhh aBHraTeaH h 
no3Boaaiomero nocaeaHeMy pacxoaoßaTb MouiHocTb Ha np»Boa 
BeHTHaHTopa He nocTOHHHO, a anuib fl orpaiHHqpHHoe BpeMH b aa- 
bhchmocth ot  TeMnepaTypu Boabi b  asHraTeae [2], TeMnepaTypa
BOÄM 33BHCHT OT Harpy3KH ÄBHraTeaH, CKOPOCTH aBTOMOÖHan 11
TeMnepaTypu oKpyacaionieft cpean.

C yqeTOM KOMnoHOBOHHUx bo3Moikhoctph h « a  ochob3HHH pac- 
qeTa aan chctcmu oxaaacaeHHH aBuraTeaeö rpy30Bux 3btomoöh- 
aefl 3HJI-130, Öua 3anpoeKTHpoBaH TpexpHÄHuö TpyöqaTo-aeH- 
Toquufi paanaTop.

P hc. 1, B3aHM0CBH3b MeiKay pa3MepaMH paanaTopa h aph th a h *
Topa .Вологодская областная универсальная  научная библиотека 
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T en A O O TA an a  p a A H a io p a  n p n  p a c x o A e  b o a u

150 a \ m u h  h B eco B o ft c k o p o c t h  B 0 3 a y x a  
10 K ! j M 2c e K  (A aH H b ie  H cnh iTaH H ii b aapoA H H aM ii- 
HecKOü T p y ß e  HAMM) b k h h a - h c i c ............................  90 000

B jiaroÄ apa  TaKOMy p a A H arop y  yAeAbH oe k o a h h c c tb o  Tenjia, 
oTBOAHMoe cHCTeMoii oxAaHCAeHHH npn OTMeyeHHHX Bbime yc jio -
BHHX, GOCTaBAHPT npHMepHO

Q fo 90 000

N e 150
=  600 k k ü a /a . c . k .,

a npn yaeJibHOM pacxoAe 6 eH 3 H H a  250 z/a.c.h. —  npHMepHO 24% 
o t  BbiÄejiniomerocH npn cropaHHH TonÄHBa Tenjia.

C H a q a .n a  b.jih ÄBHraTeÄH 3HJI-130 öha coxpaHeH npHMCHHeMuft 
Ha üBHraTeJiax 3MJI-164 uiecTHAonacTHufl b6hthahtop c AnaMPT- 
poM AonacTeft 485 mm. Tan KaK MomHocTb AanraTeAH 3H/I-130 
b noaropa pa3a öoAbine mouihocth ÄBHraTeÄH 3HJI-164, yroA 
ycTaHOBKH AonacTeii 6ha yBeAHnen c 30 äo 38°. Tanoe yßeAH- 
neHHe yrAa ycTaHOBKH AonacTpft npn nAoxnx ycaobhhx paöoTH 
oceßoro BeHTHAHTopa Ha aBTOMOÖHAe HecKOAbKO noBHuiaeT ero 
np0H3B0ÄHTeAbH0CTb 3a chct yßeAHHeHHH ueHTpoöencHoro 9(J)- 
(ppKTa.

Ha paAHaTop 6 ha ycTaHOBAeH Koncyx BeHTHAHTopa c OTBepcTH- 
eM AHaMeTpoM 528 m m . C yneTOM öoAbinefl öhctpoxoähocth ÄBH­
raTeÄH 3HJI-130 nepeAaTOHHoe oTHomeHHe o t uikhb3 KOAeHna- 
Toro BaAa K UlKUBy 'BPHTHAHTOpa 3anpoeKTHpoB3HO paBHHM 1 :1 , 
BMecTo 1:1,173 b ÄBHraTeAHX 3HJI-164. B cbh3h c npHMeHe-- 
HHeM TepMOCTaTa c tbopahm HanoAHHTeAeM (ochobhhm aoctohh- 
CTBOM KOTOPOTO HBAHeTCH lHe3a'BHCHMOCTb eTO XapaKTepHCTHKH OT 
Ä3BAPHHH B CHCTeMe) ÄHBAeHHe B CHCTeMe OXAaHCÄPHHH 3HJI-130 
6hao noAHHTo äo 1 aru, BMecTo 0,35 aru, b CHCTeMe oxahhcachhä 
ÄBHraTeÄH 3HJI-164 C CHAblpOHHHM TepMOCTaTOM.

Ä a h  ÄBHraTeÄH 3HJI-130 3anpoeKTHpoBaH TaKHce B 0 3 A yu iH O - 

MaCAHHUÖ paAHaTop.
C U,eAbIO OIieHKH 9<j)<}>eKTHBH0CTH CHCTPMH 0XA3HCAeHHH ÄBHra­

TeÄH aBTOMOÖHAefl 3HJ1-130 nyTeM cgaBHeHHH ee c acpcpeKTHBHO- 
CTblO CHCTeM OXA3HCÄeHHH Ä'BHraTPAeH rpy30BHX aBTOMOÖHAefl 
3HJI-164 h ä o ä *  npoBeAOHH cpaBHHTeAbHHe HcnuTaHHH Ha CTeH. 
Ae c öeroBHMH öapaöaHaMH Mockobckoto aBTO33B0Aa hm6hh JIh- 
xaneßa. ÄBHraTeÄH paöoTaAH npn 1300 o6./mhh KOAPHHaToro Ba- 
Aa C IlOAHOCTbK) OTKPUTOH APOCCeAbHOÜ 33CAOHKOH KapÖIOpaTOpa
h Ha nHTOH nepeÄane. KpyTHiUHÜ MOMeHT ÄBHraTeÄH 3HÄ-130 
AOCTHraA MaKCHMaÄbHoö BeAHHHHH. C k o p o c t h  HMHTHpyeMOTO 
ÄBHHCeHHH aBTOMOÖHAefl COCTaBAHAH: v 3HJI-130 —  41 KM/HÜC,  

y ÄoAnca —  40,5 k m / h ü c h v 3HÄ-164 —  35 km /hüc.
Bce onHTH HanHHaAHCb npn TeMnepaType BUXoAsmieft H3 ÄBH­

raTeÄH boäh 70° h TeMnepaType MacAa b noAAOHe ÄBHraTeÄH 
65— 71°. HcnuTaHHH npoBOAHAHCb äo CTaÖHAH3aiiHH TeMnepaTy- 
pu boäh na BXOAe b paAHaTop hah äo HanaAa ee KHneHHH. Mp- 
pe3 KaHCÄHe 5 mhh. <})HKCHpo3aAHcb TeMnepaTypa boäh Ha bhxo- 
Ae H3 rOAOBKH uhahhäPOb h Ha BHXOAe H3 paÄHaTopa, TeMnepa­
Typa MacAa b noAAOHe, TeMnepaTypa B03Ayxa b noAKanoTHOM 
npocTpaHCTse ÄBHraTeÄH (ß03Ae ÖeH30Hacoca) h b noMeiueHHH, 
TAe yCT3HOBAeH CTeHÄ«

Äah onpeAeAeHHH npoH3BOAHTeAbHOCTH bchthahtopob k o 6ah- 
UOBKe paÄHaTopa MOHTHpOBaAacb npHMoyroAbHan MepHTeAbHan 
Tpyöa äahhoü 1200 mm.  CKopocTb Boaayxa, nocTynaiomero b pa­
AHaTop, npn H3MeHeHHH nncAa oöopotob KOAeunaToro BaAa abh- 
raieAH o t 1000 äo 2500 b MHHyTy H3MepHAacb b mecTH' TOHKax 
no ceqeHHio Tpyöu AonacTHHM aHeMOMeTpoM, ycTaHOBAeHHHM Ha 
paccTOHHHH 90Ö M M  OT OÖAHUOBKH. MhCAO OÖOPOTOB H3MepHAOCb 
SAPKTpOHMnyAbCHHM TaXOMeTpOM.

Mto6h H3ynHTb HanpaBAeHHe ÄßHHceHHH B03AyuiHoro noTOKa, 
6ha H3roTOBA6H npo3paiHHÖ KanoT, h b noAKanoTHOM npocTpaH- 
CTBe ÖHAa ycTaHOBAeHa ceTKa H3 tohkhx npoBOAOK, na KOTopux 
yxpenAHAHCb MaTepnaTHe AeHTH. HanpaBAeHHe ÄBHHceHHH B03- 
AyuiHoro noTOKa onpeAeAHAoeb BH3yaAbH0 no otkaohphhk) MaTep. 
naTHx acht.

HcnHTaiHHH npOÄOAHCaAHCb OTHOCHTeAbHO AOATO, nOSTOMy on u - 
tu npoBOAHAHCb npn nepeMeHHux TeMnepaiypax b noMemeHHH

( b  n p e A e A a x  5°), h t o  c b h 3 3 h o  c H 3M eH 6H H eM  a T M o c 4 > e p H H X  ycAo-
BHH, C npO ÄO AH C H TeAbH O C TbK ) p a Ö O T U  Ä B H ra T e Ä H  H a aB TO M O Ö H A e H 

pa3A H H H 0H  H a r p y 3 K o i i  Ä B H r a T e Ä e f l .  B c b h 3 h  c s t h m  p e 3 y A b T a T H  

H cn H TH H H H  npH B O A H A H C b k  n o cT O H H H o fl e p e Ä H e ft  T e M n e p a T y p e  + 1 6 ° ,  

n p H n e M  n p e A n o A a r a A O C b ,  h t o  c  H 3M eH eH H eM  T e M n e p a T y p u  O K p y -  

H c a w n ie r o  B 0 3 A y x a  Ö y Ä e T  c o o t b 6 t c t b ö h h o  H 3M eH H TbC H  T e M n e p a ­

T y p a  B O Ä H , B H X O A H U ie fl H3 Ä B H ra T e Ä H .
M h O T H M H  a B T O P a M H  O U eH H B aeTC H  CO O TBeTCTBH e C H C TeM H  OXA3HC- 

A eH H H  Ä B H ra T e Ä H  n p e A ’b H B A H eM H M  T p e ö o B a H H H M  n o  n a p a M e T p y ,  

C B H 3 H B a io iu e M y  T p M n e p a T y p y  O K p y n c a io iu e r o  B 0 3 A y x a  c  t o h k o h  

K H neH H H  o x A a H C Ä a w m e ft  b o ä h  h T e M n e p a T y p y  b  B e p x H e M  6 a n K e  
p a Ä H a T o p a  c T e M n e p a T y p o f l  B 0 3 A y x a .  3 t o t  n a p a M e T p ,  H M e H y p M u fl 

« T e M n e p a T y p o f l  e o 3 A y x a  k  TO H K e K H n e H H H » ( y c a o b h o  o 6 o 3 H a n H M  

t . b . t . k . )  , y K a 3 H B a e T  H a  T e M n e p a T y p y  B 0 3 A y x a ,  n p n  K O T o p o f l  

n p o H 3 0 Ö A e T  K H n pH H e o x A a n c A a io iu e f t  b o ä h .  O h  o n p e A e A H e T C H  K a K  

c y M M a  A ß y x  c A a r a e M u x :  T e M n e p a T y p u  o K p y n c a io m e r o  B 0 3 A y x a  h 

pa3H O C TH  M e n c A y  T e M n e p a T y p o f l  KH neH H H  b o ä h  ( c  y .neTO M  A a B A e -  

h h h , H a  K O T O p o e  O T p e r y A H p o B a H  K A a n a H  n p o ö K H  p a Ä H a T o p a )  h 

A e f lc T B H T e A b H o ft  T e M n e p a T y p o f l  b o ä h  b  B e p x H e M  ö a n K e  p a Ä H a T o ­

p a .  H a n p H M e p ,  n p n  T e M n e p a T y p e  o K p y a c a io iu e r o  B 0 3 A y x a  20°, 
T e M n e p a T y p e  b  B e p x H e M  6 a n K e  p a Ä H a T o p a  90° h  T e M n e p a T y p e  K H ­

neH H H  b o ä h  (n p H  y n e T e  A a B A eH H H  b  C H C TeM e 0,5 ü t u I  110"' n a p a ­

M eT p  t . b . t . k .  ö y A O T  paB O H  20°+(110— 90)°=40°.
4 e M  B H iu e  n a p a M e T p  t . b . t . k ., T eM  A y n u ie  c n c T e M a  o x A a a c A e -  

HHH C o o T B e T C T B y e T  n p e A ’b H B A H eM H M  K  H e fl T peÖ O B aH H H  M. -B CLLIA 
H e K O T O p u e  4>BPM b l> H 3rO TO B A H K )U lH e r p y 3 0 B b ie  aBTO M O Ö H AH , o u e -  

H H B a io T  cH C T e M y  oxA a H C A eH H H  n o  3 T O M y  n a p a M e T p y  h c x o ä h  H3 a T -  

M o c ip e p H o r o  A a B A eH H H  h  p a c c M a T p H B a iO T  n o B H iu e H H o e  A a B A e H n e ,  

H a  K O T O p o e  O T p e r y A H p o B a H  K A a n a H  n p o Ö K H  p a Ä H a T o p a  K a K  ä o - 

n o A H H T e A b H H fl tp a K T o p  HaAeHCHOCTH [3j. H a p a M e T p  t . b . t . k . o c h o - 

B aH  H a t o m , h t o  w e K O T o p o e  n o B u u ie H H e  T e M n e p a T y p u  O K p y a c a io -  

m e r o  B 0 3 A y x a  ä o a h c h o  n p H B e c T H  k  T a K O M y  a c e  n o B H iu e H H io  T eM - 

n e p a T y p u  b o ä h  b  p a A H a T o p e  [4J.
M c n u T a u H H  n o K a 3 a A H , h t o  n p n  y K a 3 a H H H X  B H iu e  ycA O B H H X  C Ta- 

Ö H AH 33U H H  T e M n e p a T y p u  b o ä h  b  C H C TeM e o x A a a c A e H H H  (n p H B e -  

A eH H a H  k  T e M n e p a T y p e  O K p y a c a io u ie r o  B 0 3 A y x a  +16°) n a c T y n H -  

A a  Ä A H  3 B T0M 0Ö H A H  3MÄ-130 n p H  104°, Ä A H  3 B T0M 0Ö H A H  

3HX-164 n p n  92° h  ä a h  b b t o m o ö h a h  ä o ä a c  n p n  92°.
T a K H M  o ö p a 3 0 M ,  b  n p o eK T H O M  H cn oA H eH H H  c n c T e M a  o x A a a c A e -  

h h h  ÄBHraTeÄH aBTOMoÖHÄH 3HÄ-130 0Ka3aAacb MeHee 3<J>4>eKTHB-
Hoft, n e M  C H C TeM a oxA aH C A eH H H  Ä B H r a T e Ä e f l  aB TO M O Ö H A efl

3HJI-164 h  ä o ä » c.

H p n  1500 h  2000 o ö /m h h  K O A e H H a T o ro  B a A a  C K o p o c T b  B 0 3 A y u i-  

H o r o  n o T O K a  n e p e u  b x o ä o m  b  p a A H a T o p  H a  aB TO M O Ö H Ae 3HÄ-130 
O K a 3 a A a c b  n p H M ep H O  na 25% HHHce n o  c p a B H e H H io  c o  C K o p o c T b io  

B 0 3 A y u iH o r o  n o T O K a  aB T O M O Ö H A efl ä o ä » c, x o t h  y r o A  ycT a H O B K H  

A o n a c T e i i  h  A u a M e T p  B eH T H A H T o p o B  y  h h x  o ä h h 3 k o b h , a  h h c a o  

A o n a c T e i i  y B eH T H A H T o p a  ä o ä x c  M e H b m e . I lp H M e H e H H e  p a A H a r o -  

p a ,  H 3 ro T O B A e H H o ro  ä a h  3 ib t o m o 6 h a h  3HÄ-130, H a aB TO M O Ö H Ae 

Ä o ä h c  n o K a 3 a A O , h t o  C TaÖ H A H 3au H H  T e M n e p a T y p u  b o ä h  b  C H C TeM e 

ox A a > K A € H H H  n o c A e A H e r o  H a c T y n H A a  n p n  T e M n e p a T y p e  94°, t . e .  

n o B H C H A a c b  B c e r o  « a  2° 3 a  c n e T  3 a M e H H  p a Ä H a T o p a  h  O K a 3 a A a c b  

HHHce H a  10° T e M n e p a T y p u  c h c t c m h  o x A a a c A e H H H  Ä B H ra T e Ä H  

3HÄ-130. M c n o A b 3 0 B a H H e  H a  aB TO M O Ö H A e ä o ä h c , H a p H A y  c  p a -  
A H a T o p o M  3HÄ-130, T a x a c e  h  m e c T H A o n a c T H o r o  B eH T H A H T o p a  

3HÄ-13Q n o3B O A H A O  e m e  ö o A b iu e  CHH3HTb T e M n e p a T y p y  c h c t c m h  

o x A a a c A e H H H . 3 t h  S K c n e p u M e H T H  n 0 K a 3 a A H , h t o  o x A a H C A a io u ia H  

cn o co Ö H O C T b  p a Ä H a T o p a  3HÄ-130 a n o A H e  A O C TaTO H H a  ä a h  Ä B H ­

r a T e Ä H ,  h o  M a A a  C K o p o c T b  B 0 3 A y x a ,  H a r H e T a e M o r o  b c h t h a h t o p o m . 

P e 3 y A b T a T H  H cn u T a H H H , a T aK H ce  B H 3 y a A H H o e  H a Ö A iO Ä eH H e  3 a  H a- 

n p a B A e H H e M  ä b h h c 6 h h h  ß 0 3 A v n iH o r o  n o T O K a  b  n o A K a n o T H O M  n p o -  

C Tp aH C T B e  aB TO M oÖ H Ä H  3HX-130 (ö e c n o p H A O H H O C T b  n o T O K a , c a a -  

Ö H H  nO TO K  B Ä O A b  H ap yH C H H X  Ö O K O B H X  CTeH O K Ö A 0 K 3  U H AH H ÄPO B  

Ä B H ra T e Ä H , p e u n p K y A H U H H  n a c T H  B 0 3 A y x a  H3 n o A x a n o T H o r o  n p o -  

C T p aH C T B a  b  p a A H a T o p )  u o 3b o a h a h  C Ä e A a T b  b h b o ä  o  « e o ö x o A H -  
MOCTH B H eceH H H  H 3M PH eH H H  B K O H C TpyK U H K ) B eH T H A H T O p a  H iB 

y cA O B H H x  B H x o A a  B 0 3 A y x a  H3 n o A K a n o T H o r o  n p o c T p a w c T B a .

CpaBHHBaH yCAOBHH ÄBHHceHHH B03AyXa npH BHXOAe H3 BeHTH­
AHTopa Ha 3BTOMOÖHAHX 3HJI-164, 3HJI-130 H TlOAHC, MOHCHO OT­
MeTHTb C A e A y io iu e e :  na aBTOMOÖHAHX 3HJI-130 ycTaHOBAeH o t h o - 

CHTeAbHO U1HPOKHH V-OÖpa3HHÖ ßOCbMHUHAHHÄPOBHfl ÄSHTaTeAb 
BMeCTO pHÄHOTO UieCTHUHAHHÄPOBOrO ÄBHraTPAH Ha aBTOMOÖHAHX 
3HJ1-164, h t o  np« orpaHHHeHHHX pa3Mepax KanoTa ycAOHCHHAO 
ycAOBHH BuxoAa B03Ayxa. Ha aBTOMOÖHAe ä o a ä c  TaKHce ycTaHOB­
AeH V-o6pa3HHfi BOCbMHUHAHHÄPOBHH ÄBHraTeAb, OÄH3KO H3-3a 
OTCyTCTBHH KOMnpeCOOpa ( b  CBH3H C npHMeHCHHeM THÄpaBAHHe- 
OKHX T0pM03Oß) H HaCOCa rHAPOyCHAHTCAH pyAPlBOrO MeXäHH3M3, 
a TaKHce H3-3a öoAee uiHpoxoro noAKanoTHoro npocTpaHCTßa ycAo- 
b h h  b h x o a b  B03Ayxa y Hero AyHiue, neM y aBTOMoÖHÄH 3HJI-130.

ÄAH yAyHUieHHH 3 (})4 )eK TH B H O C TH  CHCTeMH OXAaHCAeHHH ÄBHra­
T eÄ H  aB TO M oÖ H Ä H  3HJI-130 Ö h a h  u p o B e A e H H  C A P A y io m n e  M e p o -  

n pH H TH H :Вологодская областная универсальная  научная библиотека 
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1. y ß e f lH ie H H e  s ep ea aT O M H oro  oTR om eH H H  o t  uiKHBa KoaeHna- 
l o r o  B a a a  a B H ra T ea n  k u ik h b v  BeH TH aH Topa ä o  1 : 1,173, m to  no- 
BhlCHÄO CKOpOCTb B p a m e H H H  B e H T H a H T o p a  Ha 17%  H y'BPJIHMHJlO 

CKopocTb B 0 3 Ä yxa  nepea b .xoäom \b p a a n a T n p  npH M epH o Ha 20— 
25%.

2. y a y w m e H H e  ycaO B H fi Buxoaa B 0 3 a v x a  H3 n o a K a n o T H o ro  n p o  
cTpaH CTBa n yTeM  BBeaeHHH m e a e f i  b n p a B ov i h aeROM ycHJiHTensu 
K p u a a  h » a  aeBOH C TopoH e K an oT a  (cHMMeTpHMHO B 0 3 a y x o 3 a 6 o p  
H HKy) ,  a T3K>Ke ynaoTH eH H H  M e w a y  KanoTOM  h BepxHHM öaMKOM 
p a a n a T o p a  3 t o  no3BoaH .no aonoaiH H TeasH O  noBbirH Tb CK opocTb 
p .03ayxa  n e p e a  p a a n a T o p o M  npHM epHO Ha 5 — 10%

3. HsMeHeHHe reoMeTPHMeCKOfi cpopMhi aonncTpfl BeHTHaHTopa 
nVTpM naaBinoro oTrnßa kohuob aonacTefl « rToponv paanatopa

P hc 2 OnbiTHbiii HPuTnaBTop c OTorH\’TUMH no paanycy k o h u a m m
a o n a c T e f l

h H3MPHeHHp y raa  ycTaHOBKH aonacTefl  (pnc. 2 ) .  BcaeacTBne o t - 
rnöa  k o h u o b  a onacTe f l  B03aymHufi noTOK, b u x o ä h u i  if l H3 
BeHTHaaTopa, noaynaeT  n a cT H M H o  paaHaabnoe HanpaBaenHe h 

ycTpeManeTcn Baoab HapyaoHux c t p h o k  ö a o x a  h roaoBOK unaHHa- 
poß, m t o  no3BoaaeT Hcnoab30BaTb KHHeTHMecKyio SHeprHio nOTOKa.

C ueabio CHHJKeHHH 3aTPaTbI MOIHHOCTH Ha npHBoa iBPHTHaHTOpa 
yroa ycTaHOBKH aonacTefl öua  yMeHbmeH ao  30° BMecTo 38°. 3 tot 
BeHTHaaTop noBbicna CKopocTb B03ayuiHoro noTona nepea paana- 
TopoM npHMepHo Ha 2 8 % ,  t . e. öoabme, MeM npH yBeaHneHHH Ha 
17% ckopocth ero BpameHHH.

4. yBeaHneHHe ana.MeTpa BeHTHaaTopa c 485 ao  500 m m  npH 
yrae ycTaHOBKH aonacTefl 38° h paanaabHOM 3a3opp M e *a y  koh- 
uaMH aonacTefl h kotkvxom BeHTHaHTopa 20 m m .

n pn  yßeanMeHHH ckopocth BpameHHH BeHTHaHTopa aBTOMOÖHan 
3HJ1-130 Ha 17% scJxJieKTHBHOCTb chctcmu oxaaHtaeHHH cyme- 
CTBeHHO noBMCHaacb h CTa6H^H3auHH TeMneparypbi b o äu  Ha b u - 
xoae H3 aBHraTean HacTynwaa npu 92°, t . e. npn toü » e  TeMnepa­
Type, mto h y aBnraTeaefl 3HJ1-164 h üoa>K. KpoMe toto, yaya- 
meHHe ycaoBHH Bbixoaa B03avxa H3 noaKanoTHoro npocTpaHCTaa 
( cm . n. 2 )  npHBeao k to m v , mto cTaÖHaH3auHH TeMnepaTypu bo- 
au  b CHCTeMe oxaaHcaeHHH HacTynnaa npu TeMnepaType 89,5°.

ü a a b H e f lm ee  cymecTBeHHoe yayMuieHiie ö u a o  aocTHTHyTO 3a- 
MeHofl 3anpoeKTHpoßaHHOro BeHTHaHTopa Ha onbiTHbift c y raoM 
ycTaHOBKH aonacTe f l  30° h otthöom  kohuob aonacTefl  no paany- 
cy  R , paBHOMy 50, 70 h 90 m m . r ipn  stom TeMnepaTypa boäu a o -  
noa«HTeabHO noHH3Haacb npnMepHo Ha 8° h CTaÖHÄH3auHH HacTy- 
nnaa npu 81,5°.

BaHHHHe nepeMiicaeHHbix kohctpvkthbhbix H3MeHeHHft Ha cko- 
pocTb B o s a y x a  nepea  paanaTopoM y  aBTOMoÖHaefl 3H J I-1 30  h 
ü o a *  noKa3aHO Ha ph c . 3.

yBeaHneHHe anaMeTpa BeHTHaHTopa c 485 a o  500 mm  npn npo- 
mhx Heu3MeHHbix napaMeTpax cnoco-ÖCTByeT chhhcchhio TeMnepa- 
ry p u  Boau b CHCTeMe Ha 3,5°. KpoMe Toro, ycTaHOBaeHO, mto c h h - 

THe Koaryxa npn cTaHaapTHOM BeHrnanTope (s to t  onbiT npoBeaen 
aaH oueHKH 3(}><t)eKTHBH'0CTH K 0 *y x a ) npHBOÄHT K nOBhimeHHIO 
TeMnepaTypu b CHCTeMe oxaaHcaeHHH na 13,5°.

HcnbiTaHHe nHTH onuTHhix BeHTHaHTopoB c paanycaMH OTrnöa 
kohuob aonacTefl ,  pbbhumh 50, 70 h 90 m m  npn nocTOHHHOM y rae  
ycTaHOBKH aonacrefl 30° h c yraaMH ycTawoBKH 35 h 38° npH no- 
ctohhhom pa a u yce  OTrHÖa aonacTefl  70 m m , noKa3aao, mto b y c a o ­
BHHx paßoTu Ha aBTOMoOnae 3HJ1-130 hx npoH3BoaHTeabHOCTb 
0Ka3aaacb npaxTHnecKH oanHaKOBofl.

3aTpaTu MomHocTH Ha npHBoa BeHTHaHTopoB c yraoM ycraHOB- 
kh 30° h TpeMH 3H3MeHHHMH paaHycOB OTTHÖa aonacTefl 0Ka3aa,HCb 
ra K *e  npHMepHo paBHUMH. B aaabHeflmeM öu a  npHHHT paanyc 
OTrnöa 50 m m

BBeaeHHe on n ca «H U x  aume kohctpvkthbhux MepoTtpHHTHft, 
KpoMe yßeaHMeHHH aHaMeTpa BeHTHaHTopa. noaßoaH ao cRH3HTb

i>

Sd/ia dBueamefl*

Phc. 3. BaHHHHe KOHCTpyKTHBHUX H3MeHeHHfl na CKopocTb «03ay- 
xa nepea bxoäom b paanaTop npn pa3aHM«ux MHcaax oöopoTOB 

KoaeHnaToro Baaa ÄBHraTeaefl 3HJI-130 (a) h üoä>k (6 ):
1 — 3H7I-130 b nepBOHaqaabHOM HcnoaHeHHH chctcmu oxna*aeHHH;
2 —  3 H .1 -130  c  y nt-.iH qeH H ofl Ha 17%  C K o p o c T b io  B eH T H a a T o p a  h a o n o n H H - 
Ten b H H M H  u ieaH M H  b K a n o T e ;  A o a h c  c b c h t h b h t o p o m ,  p a a n a T O p O M  h ko- 
>KyxOM aBTOMOÖHaH 3 H J 1 -13 0 ; 3  —  3 H J 1 -1 3 0  c  o n u T H W M  B eH T H aH T opoM ,
H M eioiU H M  O T o r n y T u e  k o h u u  a o n a c T e f l ,  h c  a o n o a H H T e a b H U M H  m ca H M H  b 
K a n o T e ; 4 —  3 H J 1 -1 3 0  c  o n u T H u M  b c h t h b h t o p o m ,  H M eio iU H M  O T O T H yT u e  
k o h u u  a o n a c T e f l ,  c  yß ea H q eH H O fl Ha 17%  c x o p o c T b io  B e T H a a T o p a  h  c  a o -  
n o a u H T e a b H U M H  tu eaH M H  b K a n o T e ;  5  —  A o a h c  b 4>h pm ch hom  H cnoaH eH H H .

Phc. 4. BaHHHHe KOfHCTpyKTHBHUx MeponpHHTHÄ na TeMnepaTypy 
b o ä u  (a )  h Macaa (6 )  b aflnraTeae, a T ax ace  B 0 3 a y x a  ( e )  b noa- 
xanoTHOM npocTpaHCTBe aBTOMOÖHan 3HJ1-130 npn HcnuTaHHH 
Ha ereHae c ÖeroBUMH öapaÖaHaMH (ngt  =1300 oÖ/mhh, 100% 
o tk p u th h  apocceabHofl 3acaoHKH xapÖiopaTopa, TeMnepaTypa 

B 0 3 a v x a  b noM em eH H H  20°C):
I  -  CHCTeMa OXJI&TKAeHKft B n epB O H aqdA bH O M  H cn o aH eH H H : 2 -  C B C T e il»

OX^iajKAeHHH B AO BeaeH H O M  COCTOHHHH.
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TeMnepaTypy He toabxo boau b CHCTeMe oxAajKaeHHH, ho h Macjia 
b noaaoHe ÄBHraTena co 107 ao 91°, a Taxwe B03ayxa b noaxa- 
nOTHOM npocTpaHCTße c 82 äo 62° (pnc. 4). BajKHUM bbäbctcb h 
to, >rro npH nepBOHanaAbHOM HcnoAHeHHH CHCTeMbi o x A a jK aeH H H  b 
CHCTeMe nHTaHHH rfBHraTPJia nocAe 30 muh. paÖOTU Ha cTeHÄe c 
ßeroBbiMH ÖapaßaHaMH h npH TeMnepaType B03Äyxa b noMeiueHHH 
20° noHBBHÄHCb nepeöon, h ÄBHraTenb ocTaHaBAHBaAca. riocne 
npHMeHeHHH OßHCaHHUX KOHCTpyFCTHBHHX MepOnpHHTHH B CHCTeMe 
nHTaHHH b TeaeHHe 40 mhh. paöo tu  He oöpa30BUBaAocb napoBU.x 
npoöox, h ABiiraTeJib paöoTaA ydoflaHBO npH yKa3aHHoii TeMne­
paType.

H a  pnc. 5 npHBeneHbi xpHBUe noTpeÖAaeMofi mouihocth aas 
cTaHaapTHoro ( a ) h onuTHoro (6 ) bchthahtopob b 3aBHCHMucTH

Ha coßpeMeHHbix rpy30B ux aBTOMoÖHAax b 33Bhchmocth o t  hx 
rpy30n0Ä'beMH0CTH HexoTopuMH a b to pamh [5] p exoM eH aye ica  co- 
ÖJHOÄarb napaMeTp t . b. t . k. (h cxoäh  h3 aTMocipepHoro aaBAe- 
hhh ) npH noAHOcTbio o tx p u to h  APOCcenbHOH 3aciiOHKe Kapöiopa­
T op a  b npeaeAax, yxa3aHHUX b T aß .inu e .

rpy3onoflT>eMi»ocTb 
aBTOMOÖHAH B tn

PlapaMeTü t , b t . k. »  CC
CHCTC>4 ox îaiKjeHHJJ

CTanaapTiioiA

ao 1,5 .................................. 27-31 35-38
1 , 5 - 2 ..................................... 31-35 39-43
Csbiuie 2 ............................. 35-38 43-46

O.C

%

l 12

r
i *

0,5 1 1,5 2  *V ce x
(IpoujOodume/ibHocmb SeHmu/mmopa

1 2 3 4 5 5 */cei(
CKOpocmh OojiyAd nepeö paduamopon

Phc. 5. 3aBHCHM0CTb noTpeÖAHeMofi m ouihocth  Ha n pH B oa BeHTH­
AHTopa OT ero npOH3BOAHTeAbHOCTH hah ck o p o c th  B03Ayxa nepea 

paAnaTopoM .

o t  oöecneH H B aeM o ft hmh npoH 3BOAHTenbHocTH . I lpH  oaH H atfO ooß  
npOH3BOAHTeAbHOCTH 3THX BeHTHAHTOpOB OnblTHblft B6 HTHAHT0 P C 
OTorHyTbiMH KOHiiaMH A o n a c T e f i p a c x o a y e T  n o iT H  B A ß oe M eH bu iy io  
M ouiHocTb, a n p u  OAHHaKOBOH m ouihocth o öec n en H B a eT  n a  2 0 %  
Ö oAb iuy io  npoH3BOAHTenbHOCTb, aeM  cTaH A apTH b ifl.

OnbiTHbiw BeHTHAHTop, ycTaHOBAeHHbiH Ha aBTOMo Ö H A e ,  oöec- 
neaHBaeT n o B U i u e H H e  u p o H 3 B O A H T e A b H o c T H  Ha 2 8 % ,  a MouiHocTb 
ya e A HaHBaeTCH H a  15 %  no cpaBweHHio co c T a H A a p T H U M  bchthah- 
T o p o M  n p n  p a B H O M  ancAe o ö o p o to b . M toÖ u  o ö e c n e a H T b  Taxyio * e  
n p O H 3 B O A H T e A b H O C T b  CO C T a H A a p T H U M  B e H T H A H T O p O M ,  npHUJAOCb 
öbi yB e A H a H T b  hhcao ero o ö o p o to b  n p H M e p H O  Ha 2 8 % .  n p n a e M  no- 
T p e Ö A n e M a H  hm MouiHocTb B0 3 p o c n a  Ö u  BABOe.

ripHHHTbie M e p o n p H H T H H  n p H B e A H  k c T 3 Ö H A H 3 a u H H  T e M n e p a T y p u  
b CHCTeMe o x A a i K Ä e H H H  n p n  81,5® b ycaobh h x  T e M n e p a T y p u  oxpy- 
»aiomefl c p e A U  + 1 6 “. C n e A O B a T e n b H O ,  n a p a M e T p  t. b. t . k. oxa- 
saACH p a B H U M  1 6 " + ( 1 1 9 — 81,5)"-53,5° (TeM nepaTypa  K H n o H H H  
B O A U  119° n p H  AaiBAeHHH 1 ü t u ) .

Ecah p a c c M a T p H B a T b  n o B u m e H H o e  a a B A e H H e  Kax a o n o A H H r e A b -  
Huft (JjaxTop HaaesKHocTH, t o  b stom  ca y a a e  t  b t , k c o c tsb h t 
16°+ (100-81 ,5 )* -3 4 ,5°,

TaxHM oÖpaaoM, npoBeaenHue MeponpHHTHH no3BOAHAH a o c t h t - 
HyTb BeAHanHU napaM eTpa t . b .t . k ., npaxTHaecxH cooTBeTCTByx)- 
uiefl pexoM eHAyeM oii a a h  CTa h a b p t h o h  c h ctcm u  aBTOMOÖHAeii 
ÖOAblUOH rpy30nOA'beMHOCTH.

H a  phc. 6 noxa3aHO H3MeHeHHe xoAHaecTBa b o au , npoxoaau ieft 
aepc3 paanaTop  ÄBHraTeÄH 3H 7 1 -1 3 0 , b 33bhchm octh o t  hhca3
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Phc. 6 fTpoH3BoaHTeAbHocTb b oah h o to  «acoca Ha ABHraTeAt 
3MJI-130 (npn  TeM nepaType b o au  80— 85°C)

o ö o p o to b  xoAeH aaToro BaAa ÄBHraTeÄH npn nepeaaroaHOM oth o- 
uieHHH o t  xoaeH aaToro  Baaa ABHraTeAa x u ikhby BeHTHAHTopa h 
b o a h h o to  Hacoca, pa»H O M  1 : 1 .

H a h  AaAbH eiiu iero VAyaiueHHH ch ctcm u  oxAajKaeHHH rpy30Bux 
aBTOMOÖHAeii 3 H J I  (a a h  cayaaeB  paöoTbi b o c o ö o  HanpajKeHHUX 
ycaoBH ax) mojkho yßeAHHHBaTb 3t}xpeKTHBH0CTb paanaTopa , yße- 
AHHHBaTb ÄH3MeTP T.eHTHAHTOpa H yMCHbUiaTb paAHaAbHUÜ 3a3l)p 
MPJKAy KOJKyXOM pilAHaTOpa H AOnaCTHMH BeHTHAHTopa, a TaXJKe 
npHMeHHTb ypaBHHTeAbHuii ö a a o x  c xoMneHcauHOHHoii Marn- 
CTpaAblO H yBeAHMHTb npOH3BOAHTeAbHOCTb BOAHHOTO HaCOCa.

1958.

I B a (1 e p K. A . 
2. M  H H x h H M.

.1HT EPATi/PA '

«C A H  ripenpHHT» J'fo 663, 1956.
J I .  «ABTOMOÖHAbHaa npO Mbl U1.1 eHHOCTb* Nt iu.

3. U b h k k e p n  A «C A H  npenpHHT» Nt 99B. 1958.
4. H e h c e H P T ,  «C A H »  ripenpHHT» Nt 77B, 1958.
5. TT h p c 0  H <t> B .  «C A H  ripenpHHT» TA 99A. 1958

PacneT Hecymero Ky30Ba Ha ycTOHHHBocTb
M. 6. U lKOJlbHHKOB 

H A M H

nP H  n p oe xT H p ob 3 h h h  t o h k o c t c h h u x  xoH C Tpyx iiH ii aBTOMC- 
Ö HAbHux H ecyu iH x  xy30BOB B a iK H oe 3HaqeHHe n p n o ö p e T a e T  
ycToflnH B ocT b . B  ÖOAbiuHHCTBe C A yqaeB  HMCHHO 3T0T 4>ax- 

ro p , a He npoH H ocTb , h b a h c tc h  pem atou iH M  b  B u Ö op e  pa3Mepc-B 
a e T a A e ii x y3 0 B a .

CAOÄHOCTb OlieHXH yCTOflUHBOCTH KOHCTpyKUHH, nOAOÖHOÜ He- 
c y u ie M y  aBTOMOÖHAbHOMy Ky30By, 3 axA ioqaeTC H  rnaBHUM  o ö p a -  
SOM B HeOÖXOAHMOCTH paC C IH TH B aT b  Ha yCTOfiHHBOCTb OÖOAOHKy, 
HM exH uyio rHÖKHÜ K a p x a c  h TO H xyio  oöuiHBKy c HanaAbHUM H He- 
pOBHOCTHMH.

rio sT O M y npn npoeKTH poßaH H H  u e A e c o c ö p a 3 H o  p accM aT p H B an » 
roAbKo npHÖAHiKeHHuft pacseT ycToflnHBocTH Ky30Ba, rapaHTHpy-

lomHfi Haae>KHocTb kohctpykuhh , xo th  h 3a cneT H eK oroporo yBe- 
AHMeHHH ee Beca. / Ih c tu  oöujhbkh Ky3CBa He no3BOAHioT öanxaM 
xa fK aca  nepeMemaTbcn b cBoeii n aock octh , ho BMecTe c TeM Ma- 
ao npennTCTByiOT nepeMeuieHHHM CTepiKHeii b HanpaBAeHHH, nep- 
neHAHXyAHpHOM K nOBepXHOCTH Ky30Ba.

BnaroaapH  ahct3.m oöujhbkh-, CTep>KHH xapxaca  Ky30Ba He Te- 
pHIOT yCTOHMHBOCTH B nAOCKOCTH 3THX AHCTOB. KpCMe TOTO, AH- 
CTbl OÖUJHBKH nOMTH HCKAHDHaiOT B03MO>KHOCTb nOTepH yCTOHHHBO- 
c th  o t  3axpynHBaHHH npoipHAeii xapxaca . BaAKH xapxaca xy30Ba 
a oa jk h u  oÖAaaaTb HecöxoAHMoil mecTKOCTbio b nepneHAHKyABp - 
HOM HanpaBAeHHH X noBepxHOCTH Ky30Ba, B KOTOpOM AHCTU OÖ­
UJHBKH a e  ynpenAHiOT Kapxaca. ,Вологодская областная универсальная  научная библиотека 
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HpHÖJlHHCeHHUH paCHeT n03B0BHeT CnpoeKTHpOBaTb ÄOCTaTOMHO 
acecTKHH KapKac, KOTcpuii öaaroaapH Öo.itmoMy 3anacy ycTofl- 
hhbocth npn Bcex aeftcTByiomHX Harpy3Kax mohcct 6e3 noMomH 
aHCTOB oÖecneaHBaTb HeH3MeHHeMöcTb (j)opM Ky30Ba, co3aaBan 
eMy HeoÖxoÄHMyio HcecTKocTb b HfopManbHOM HanpaBaeHHH k no- 
Bef XHOCTH CÖUIHBKH.

B npHÖJiHHceHHOM pacaeTe paccM aTpnBaeTcn ycToftaHBocTb He 
Bcero Ky30Ba, a To.nbKO e ro  KapKaca. H an n an e ancTOB oöihhbkh 
naKJiaÄbmaeT Tanne cbh3h Ha CTepncHH, hto B03HHKaeT H eoöxoan- 
MOCTb npOBepHTb yCTOHHHBOCTb CTepHCHeH KapKaca TOJlbKO B Ha- 
npaßjieHHH, nepneHanKyanpHOM k noBepxHOCTH Ky30Ba. PacaeTH  
Ha yCTOHHHBOCTb CBH33HbI C HajIHHHeM B KOHCTpyKIIHH CHCaTHX 
HJIH CH<aTO-H30rHyTbIX SJieMeHTOB H 33KJTK)HaiOTCH B BblHHCJICHMH 
.TJIH HHX KpHTHHeCKHX HanpHHCeHHH (cHJl). B CBH3H C 9THM n fH - 
ÖaHHCeHHblH paCHeT KapKaca ÖyaeT COCTOHTb B BbIHHCJieHHH KPH- 
THnecKHX HanpH*eHHH e ro  npoaoabH bix cBH3eft —  erpHHrepoB, 
pacnoJioxceHHbix b cHcaTofi oöaacTH  Ky30Ba.

H 3JiaraeM Hft pacneT npHMeHHM a a n  H ecym n x «y30B0B  (J>yp- 
tohob h aBToöycoB, HMeioiHHx oaHHaKOBbie h paBHO pacnoaonceH- 
Hbie m naHrovTHbie paMbi. Bbipe3bi b noBepxHOCTH Ky30Ba a a a  
okoh h a sep e ft  He ycaoHCHHiOT pacaeTa, Tan KaK h b s to m  ca ya a e  
cncaTue ÖaaKH KapKaca M oryT TepnTb yCTOHHHBOCTb ToabKo b 
HanpaBaeHHH, nepneHamcyanpHOM k noBepxHOCTH Ky30Ba.

JlaH BbIHHCaeHHH KPHTHHeCKHX HanpHHCeHHH CTpHHrepOB Kap­
Kaca Ky30Ba ueaecooöpa3Ho Bocnoab30BaTbcn pe3yabTaTaMH pe- 
iueHHft 3aaaa ycTOHHHBOCTH naocKHx öaaoHHbix nepeKpuTHH (ne- 
peKpecTHbix CBH3efi). ripn s t o m  oöbiHHO neab3yioTCH npeaBapn- 
TeabHbiMH BbiHHcaeHHHmh, no3BoaHK)mHMH cßecTH pacHeT nepe- 
KpecTHbix CBH3eii, HMeiouiHX oöm ne onopbi-öaaKH raaBHoro na -  
npaBaeHHH, k pacneTy caMOCTOHTeabHbix öaaoK Ha He33BHCHMbix 
ynpyrnx onopax.

H anöoaee npocTO nponsBcaHTb yKa3aHHbie BbiHHcaeHHH no Me- 
Toay A . H . Ceraan [1]. A . H. Ceraab aaeT cnocoö BbiHHcaeHHH 
TaK Ha3biBaeMbix raaBHbix ncecTKOCTeft onop nepeKpecTHbix cBH3efl. 
Onopu KaiKaofl npoaoabHoii ÖaaKH (nepexpecTHOH cbh3h ) nepe­
KpHTHH HMeioT cbok) raaBHyio HcecTKocTb. EcaH nepexpecTHaa 
CBH3b paccHHTHBaeTCH KaK Hepa3pe3HaH Öaana Ha ynpyrnx eno- 
pax, HMeiomHx HcecTKocTb, paBHyio raaBHoft, to OHa MonceT pac- 
CMaTpHB3TbCH He33BHCHMO OT OCTaabHblX nepeKpeCTHblX CBH3efl.

PaccMOTpHM M eToa A. H . Ceraan aan Tpex nepeKpecTHbix cbh- 
aeö. r ip n  öoabineM  KoanaecTBe CBH3eii b BbiHncaeHHHX BO3HHKai0T 
TpyaHOCTH, CBH33HHHe C HeOÖXOaHMOCTblO peUieHHH ypaBHeHHH 
BHme TpeTbeö CTeneHH (cTeneHb ypaBHeHHH cooTBeTCTByeT kohh- 
necTBy nepeKpecTHbix CBH3eft).

O a H axo  a an  pacneTOB H ecym nx Ky30B0B BnoaHe aocTaTOHHO 
HMerb pem eHne ToabKo a an  Tpex nepeKpecTHbix CBH3eft. E can  pe- 
aKUHH nepBofl, BTopoft h TpeTbefl nepeKpecTHHX CBH3eö Ha Kanyio- 
a n öo  Ö aaxy  raaB H oro HanpaBaeHHH oÖcsHaaHTb cootbctctbchho 
A?i. N 2, N 3, to  n pornöb i ÖaaKH raaB H oro HanpaBaeHHH- b TOHKax 
1, 2 h 3 (H H aeK cu ) nepeceneHHH c cooTBeTCTByiomHMH nepexpe- 
CTHHMH CBH3HMH M05KH0 BbIHHCaHTb no <})OOMynaM:

yi =  -f'A^2̂ i2 +  Â sä,3;
y2 = ’ Â i®21 +  Â 2̂ 22 +  ff3̂ 23» 
ys =  N j^3j - f  N 2̂ >32 +  W3&33,

ra e  6*/ —  nepeM em eHHe ÖaaoK raaB H oro HanpaBaeHHH (ncne- 
peiHux Ö aaoK ) o t  eam m aH u x cna.

Ecan Kancaan H3 nepexpecTHUx CBH3efl onnpaeicn Ha hc33bh- 
CHMbie ynpyrne onopu, n<ecTKocTb k otopu x  paBHa raaBHHM ncecT- 
kocthm Ci, C 2, Ca, to  BupanceHne aan Tex 5Ke nparaÖOB mohcho 
3anHC3Tb b BHae

A^_ . 
y ‘  C x ’  i

HeTpHBnaabHoe pem eHne s thx ypaBHeHHH mohcho noayaHTb 
npnpaBHHBaH Hyaio onpeaeaH Teab c h c t c m u

y i  =

y3 =

N2_

c2
N3_

c3
IlcacTaBaHH BTopue 3HaneHHH y\, y2, y3 b nepßue, noayaHM ch- 

creMy oaHopoaHbix ypaBHeHHH aan N it N 2, N 3:

f f . N $ i 2 +  f f f i n  — 0;

A ^ ,l2l +  f f 2 +  A/3&23 =  0;

&,2

( " s — 5 " )

3̂2

°28 = 0 (i)

PacKpbiBan s t o t  onpeaeaHTeab, noayaaeM ypaBHeHHe rpeibefl 
CTeneHH OTHOCHTeabHo C 1, C2, C3.

Pem eHHe onpeaea ftTean  (1 )  He cbh33ho c BonpccoM  pacaeTa Ha 
yCTOHHHBOCTb nepeKpUTHH, a HBaHeTCH nepBbIM nOarOTOBHTeab- 
hhm STanoM, Ha ko top om  onpeaeasnoTCH TaKne (JiHKTHBHbie ncecT- 
k o c th  yn p y rn x  onop  Kaxcaoft npoaoabH oii ÖaaKH, h to  ee mohcho 
paccMaTpHBaTb Kax oanHoaHyio ö a a x y  Ha yn p y rn x  onopax.

O opM a noTepn ycToiiaHBocTH Hepa3pe3noro CTepncHH 33BHcm 
o t  HcecTKOCTH e ro  onop. HanpHM ep, npn hccctkhx o n o p a x  «a.H- 
MeHbmefl kphthhcckoh  cn ae cooTBeTCTByeT KococHMMeTpnaHaH 
(jiopMa noTepn ycTOHHHBOCTH, npn KOTopon Kancaun npoaeT  crep- 
hchh H3roHyT no oaHoft noayßoaH e. B aaHHOM ca ya a e  npeaeab- 
hoh Harpy3Kofl aan xancaoro  n p o a e ia  CTepncHH HBaneTcn sftaepo- 
Ba KpHTHaecKan cn aa  a a a  ca ya a a , K oraa  CTepnceHb HMeeT m ap- 
Hnpbi no KOHiiaM Ha on opax .

H. T. B yÖ H O B  [2] n o K a 3 a a ,  h to  T a K a a  ( } )o p M a  n o T e p n  y c T o i ia H B o -  

CTH BC3M0HCH3 H n p H  KOHeHHOH HCeCTKOCTH O n op  CTepHCHH, H a3 b l- 

B aeM O H  K p n T H a ecK O H . E c a n  n c e c T K o c T b  o n o p u  H e p a 3 p e 3 H o ß  Ö a a ­

KH n p e B b im a e T  K p H T H a e c K y io ,  t o  n p e a e a b H a a  H a r p v 3 K a  a a a  K an c- 

a o r o  n p o a e T a  CTepHCHH B u a n c a a e T c a  n o  ( [ jo p M y n e  ä f t a e p a .

P hc. 1.

B aanbHefiiimx pacaeTax öyayT BbiancaaTbca anöo KpnTnaecKHe 
3HaaeHHa ncecTKOCTeft mnaHroyTHbix paM, anöo KpHraaecKne o t - 
HomeHHa mnaHroyTHUx paM h  CTpHHrepOB.

BuÖepeM  pacaeTH yio cxeM y KapKaca Ky3CBa.
Kapxac Ky30Ba c o c t o h t  H3 npoaoabHbix cBa3efl —  CTpHHrepOB 

h n o n e p e a H U x  —  m n a n r o y n H U x  paM.
Kancaaa mnaHroyTHaa paMa o Ö u h h o  BunoaHaeTca 3aMKHyTofl 

(pnc. 1, a ) h c o c t o h t  H3 aByx CToeK, ayrn Kpumn h nonepeaHofi 
ÖaaKH KapKaca ocHOBaHHa. IIInaHroyTHue paMU coeanHeHu co 
CTpHHrepaMH 1, 2, 3, 4, oÖBH3Koft 5 h aoHHcepoHaMH 6.

IlonepeaHaa öaaxa o ch o b 3 h h h  oöaaaaeT 3HaaHTeabHo Öoabmeft 
HcecTxocTbio Ha H3raö, aeM c t o ö k h .  IlosTOMy npn pacaeTe CTOeK 
MOHCHO n p H H H Tb , HTO OHH HCeCTKO 3aaeaaHU B CeaeHHHX, CMeHCHUX

c nonepeaHHaMH (pn c. 1, 6 ) .  r ip n  TaKOM aonymeHHH ycToßan- 
BOCTb KapKaca c tb h  h Kpum n Ky30Ba MonceT paccMarpHBaTbCH «e- 
33BHCHMO OT KapKaca OCHOB3HH5I BMeCTe C OÖBH3KOH 5 Ky30Ba.

flyrn Kpurn »Horaa BunoaHHiOTCH KpHBoaHHefi,HUMH, a yrau 
Kpumn HMeioT CKpyraeHHH Maacro paanyca. C ueabio ynpomeHHH 
pacaeroB u,eaecooÖpa3Ho cnpaMHTb yrau mnaHroyTHoft paMU 
(pnc. 1, s ).

OÖmHBKy Ky30Ba Ha CKpyraeHHHX Kpumn (pnc. 1, a ) caeayeT 
3aMeHHTb cTpHHrepoM 2 c cocpeaoToaeHHofl naomaabio (pnc. 1, s ).

PacaeTHan cxeMa c yraoBbiM CTpHHrepoM 2 (pnc. 1, e ) aan 
m h o th x  KOHcrpyKUHH ÖyaeT He npnöaHHceHHOH, a t o h h c h .  TaK KaK 
HMeeTCH öoabinoe KoanaecTBo coßpeMeHHux Ky30BOB-i})yproHOB, 
rae ayra Kpumn coeaHHeHa co c to h k o h  KaK yKa3aHo «a  pnc. 1, e.

Bce H3aoHceHHce no3BoaneT paccMaTpHBaTb ycToiianBOCTh 
CTpHHrepOB 1, 2, 3 KapKaca Ky30Ba, onnpaiom HxcH Ha npHMo- 
y roab H u e n -oö p a 3 H u e  m n a H ro yra u e  paMU, KaK yKa3ano Ha 
pnc. 2.

KoHueBue onopu erpHHrepoB (TopuoBue CTeHKH Ky30Ba) oöua- 
h o  oÖaaaaiOT Öc-abmofl ncecTKocTbio b CBoeft naocKOCTH no cpaß- 
HeHHio c npoMencyioaHUMH mnaHroyTHUMH paMaMH. FIosTOMy npn
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pacqeTax öyaeT npHHHMaTbcn, mto CTpnHrepu no KomiaM onnpa- 
10TCH Ha HCeCTKHe onophl -- TOpnOBbie CTeHhI.

J ln a BHHHcaeHHH nepeMemeHHH ot ea»HHMHbix ycnaHH b rnnaH- 
royTHofi paMe yaoÖHO, b cbh3H c CHMMeTpnefi KOHCTpyKHHH, npH- 
KaaaußaTb rpynnoBue napHue eanHHMHbie cnau N  (pnc. 3). Tor-

.  _  _ * n  „  .  _  * «  

E ix H H ~  E h '
(2)

rae iu  h  —  momchth HHepHHH ceneHHH ayrn »puum h ctohkh Ky-
30Ba.

B (J)opMyaax (2) c6o3HaneHo:

31 — 4a (/ —  a)2
i i  =*

$ i 2 —

6 / ( f t +  2 )

c?a ( /  —  a)

21h. (ft +  2)
C3

* 2 2 =  —  [//i —  V i ] ;

dßa ( /  —  a) , ,
18 2/A ( f t + 2 )  ( ~ d)‘

*23 = y  [ H x - d - V ^ l

* 8 3 =  y  [H 2 - V 2\,

(3)

rae

H x =  1 -

H 2 =  1 

Vi

to  =  — *
h ’

ft +  2
[3 (ft +  1) — » , ( 2 f t +  1)];

- [ 3 ( Ä + l ) - 5 2 (2ft +  l) ] ; 

0 3 +  2 f t - M f t + l ) l=  ü  [  2  3 +  2 A — M *  +  1)1

6 [  * i 2 +  ft J ’

^ _ h \ ±   3 +  2 ft—  2̂ (ft +  1)1
2 “  6 [  62 2 4- ft J '

B u ß o a u  (})opM ya (3 ) moikho npoH3BecTH no (JiopMyae M o o p a  
c  yneTOM TOJibKo oa H oro  naeHa, a a io m e ro  aetpopMauHH uinaHroyT- 
HOH paMbi OT HSTHÖaiOIHHX MOMeHTOB.

PaccMOTpHM ycTOHHHBOCTb HecKOJibKHX xapaKTepHbix THnOB Kap- 
Kaca Ky3CBa.
1. Kapnac He HMeeT CTpHHrepoB b yraax uinaHroyTHux paM 

(pnc. 2), Bce cTpHHrepbi HaxoaHTcn b cxaTofi 30He. Baaroaapn 
CHMMeTpnH KOHCTpyKHHH Ky30Ba OTHOCHTeabHo ero npoaoabHofl 
och, mohciho paccMaTpnBaTb ToabKo TpH CTpHHrepa, pacnoao*eH- 
Hue no oaHy hhh apyryio CTopoHy ot och chm mctphh .

JlonycTHM, h to  3aaaH u cooTHomeHHH M e x n y  BeaHMHHaMH, ot- 
HOCHIHHMHCH K pa3HHMHbIM HeTaHHM KapKaCa, B BHae nocTOHHHbix 
KC3(})(})HHHeHT0B. CoOTHOUieHHe M «K a y  MOMeHT3MH HiHepUHH ayTH 
KpblUIH H CTOHKH UinaiHrOyTHOÖ paMbi

h
( 1 =  — .

*2

C00TH0IH6HHe M e * a y  MOM0HT3MH HHepHHH CTpHHTepOB

Jr-J2 :J3 =  1 : T2 : Ts- (4)

CooTHouieHHe M eiKay npeaeabHbiMH Harpy3KaMH, BocnpnHHMae- 
MblMH CTpHHTepaMH (KpHTHMeCKHMH CHaaMH)

P \  ’ P i  • P i  =  1 ! N2 ! v3- (3 )

CooTHouieHHe M eatay raaBHbiMH ikcctkocthmh cnop CTpHHrepoB

C 1 « C 2 : C 3 = l » X a * ^ 3 -  ( 6 )

TaaBHbie mecTKocTH onop CTpHHrepoB MoryT ÖbiTb npeacTaßae- 
Hbl B BHae

P l

P hc. 3,

a a  Bce HeoÖxoaHMbie nepeMemeHHH aan Kapnaca c mecTbio no- 
napHo CHMMeTpHMHO pacnoaoHceHHbiMH CTpmirepaMH moikho 3ann- 
caTb b BHae

r  '  1 r  P% • r  P%C i =  -<ii —  ; c 2 =  ->i2 — ; c 3 =  Tj3 -
s s s

(7)

rae rji, t)2, t]3 —  K03({)4>HHHeHTbi, 3aBHCHmHe ot KoaHMecTBa npo- 
aeTOB CTpHHrepa m  h kphthmcckoh cnabi CTpHHrepa, BbiMHcaeH- 
Hue b TaÖyaHpcBaHHbie A. H. CeraaeM [1]; 
s —  mar iunaHroyTHbix paM.
yMHTblBaH 3TH (JlOpMyabl, MOIKHO OnpeaeaHTb COOTHOffleHHH 

M em ay raaBHbiMH mecTKocTHMH on op  CTpHHrepoB KaK

1)2 X3
£71«C2«C ,=  1 :n2—  »^3 —  .

11 ’ ll
(8)

CaeaoBaTeabHO, K03(J)4)HHHeHTbI \ 2 H A,3 paBHbl CCOTBeTCTBcHHO

(9)
ll l l

1

1 ^  
h  =  v2 .

l l

06o3HaMan a a a ee  u* —  h Hcnoab3yn (JiopMyabi (1 ),  (2 ) ,  (6 ),  
E i 2

noayMHM

( * n  P —  n)

*21 

*81

$ 12 *18

* 2 3

* 3 2  ( * 3 3

=  0 (10)

PacKpbiBan s to t  onpeaeaHTeab, noayMHM KyÖHMecKoe ypaBHe­

HHe OTHOCHTeabHo n  =

rae

A2

C^u

iß  —  A xrP  +  A2m —  A8 =  0 ,

 ̂ , l  * l l ( A . *22 , *33

X2X3 +  X 3 +  x 2

* l j * 2 2 P  *11 *3 3  ^

(1 1 )

=  x2x3 ( -
x3

) :
+  * 2 2  * 3 3 —

* 1 2  * 213 * 2  \ 
* 2 3 ) ;  

! /

A 3  = . X 2 X 3  ( * n  * 2 2  * 3 8  p  —  * 1 1  * 2 3  —  * 2 2 * 1 3  —

—  * 3 3 * 1 2  2 _ * 1 2 _ * i 3  * 23) .

■
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3 to ypaBHeHiie HMeeT Tp h BemecTBeHHbix kcphh . Hac niiTepecy- 
ei HaHÖo.nbiHHH KopeHb, cooTBeTCTByiomHH HaHMeHbmeMy 3Haqe- 
HHIO C|.

no Be.iHHHHe Ci c noMombio (JiopMyn (6) BbiHHCAHioTCH Be.nH- 
«iHHbi C2 h C3 h aaaee Kawabiii cTpßiirep paccmiTbißaeTCH OTae.ib- 
no. Kan nepa3pe3naH öanna na ynfiyrnx oncpax.

Ecah npojojibHbie cham, aeiicTByiomHe b cTpHHrepe, nocToan- 
Mbl HAM M oryT ÖbiTb npHHHTbl nOCTOHHHbl M H, TO npeaeA btlO H  C>KM- 
Maiomeii ch.toh aah Kawaoro ctpuHrepa ÖyaeT

P i

iVF .J ,

s 2
P ;  =

i W 2 

S2 SJ
( 12)

O ieaoB aTeA bH o ,

•̂ i =  ri2 =  Ti3 :

Toraa na (JiopMya (7) h (12) onpeae.iHM raaBHbie wecTKocTH 
'TpHHrepcB

it2£7, r.2£72 tPEJ i
c ,  =  ; C2 =  Ti — —  ; c 3 =  (13)

TaKHM oöpa30M , b stom ca yn a e  nonyMHM cooTHOm eim e

h ' ] 2 - h -  P\ '■ p 2 : ^3 =  C , . C 2 « C 3 =  1 Ti '• 73 =
e ’ * =  1 : v2 : v8 =  1 : X2 : X3.

1
mojkho 3anHcaTb Bbipawe- 

uinaiiroyTa h

H 3 (JiopMyn (13) c yneTOM n — -
u C i

Hlie AAH K p H TH H eC K O TO  OTH OUieH HH » e C T K O C T e H
c r p H H r e p a

E i  i r in n

"ETi T‘ «3 • (14)

yßeaHMöHHe E li  cßepx 3HaqenHH, KOTopoe a a e r  (JicpMy.na (1 4 ),  
H euejiecooöpaaHO, TaK KaK sto He a a eT  noBbimeHHH KpHTHiecKoii 
CHAbI CTpHlirepOB.

E i\
Ecah (JiaKTimecKoe oT iiom eH ne • OKaaceTCH MeHbme toto

E h
3hahe hhh, KOTopoe aaeT (JiopMyaa (1 4 ),  tc  Kaa<abiH CTpmirep 6y- 
ae i HMeTb KpuTimecKyio cnay Meiibmyio CBoeii anaepoBofl kphth- 
MCCKOH CHAbl P 3 . MTOÖbl BblHHCAHTb 3Ty KpHTH'ieCKyiO CH.iy, He- 
nßxoaiiMo onpeae.niiTb

Ti0«irm
V  E J{ /

s3

r,2r ijj.

v 3aTeM  no BeaHMime r\g,nKm aah  Ä an n oro  nucaa npoaeroB  
C TpH H repa  H3 Taö.iH U b i 5, V [1] on p eaean Tb  KpiiTHnecKyio cnay b 
a o a h x  P s .

C. n. THM cm eHKo [3], H ccaeayn  cboio  (JiopMyny, noayneHHyio 
npn pemeHHH H3BecTHoii 3aaaHH <t>. C. 9 ch h ck o to , ycTaHOBHA, h to  
npn öo jib m oii »ecTKOCTH ynpyrH X onop  OKtiM aeM oro cTepac- 
hh, K oraa  K o a n n e c T B O  noayBo.iH yn p y ro ii ahhhh bcahkc, npHTHHe- 
CKHe CH.nbi BbiHncaeHHbie a ah  caynan nepexieH iibix OKHMaiomux 
CHA npHÖ AHJKaiO TCH K KpHTHHeCKHM CH A3 M, BbIHHCAeHHbIM ÄAH 
nOCTOHHHblX C)KHMaiOmHX CHA.

B paccM3TpHBaeMOM pacnere noaönpaeTCH wecTKOCTb onop 
CTpHHrepa, npn KOTopoft k o a h h cc tb o  noayBOAH yn p yro ft ahhhh 
CTeprKHH, noTepHBm ero ycTOHHHBocTb, MaKCHMaabHoe h c o o tb c tc t -  
ByeT öecKOHeuHoft ik c c tk o c th  onop . nosTC M y npn TaKOM pacne- 
Te m ojkho He cuHTaTbCH c nepeMeHHocTbio oKHM aiom eft cham.

JTah npoAOAbHbix cBH3efi H ecym ero  Ky30Ba HeT hboOxoahm octh 
co3aaßaTb Tanne ycnoBHH, K oraa KpHTHnecKoii ch ach  K a w a o ro  
CTpHHrepa HBAHeTCH n p ea ea b iio e  3HaneHHe P 3 PaccMOTpHM öo- 

a ee  oö iuhh cayHan, K oraa  ToabKo CTpnHrep Kpuiim  HMeeT kphth- 
>iecKyio cn ay  P i =  P 3 . X(ah cTpm irepoB  ßoKOBHHbi npiiHHMaiOTCH 

KpiiTimecKHe ch au  MeHbume 3HaepoBoii

P 2 =  nP\ =  v2P i) '<

• P 3 =  =  ^ P 3  ■

T o ra a  HeoßxoaiiMO BbmucnnTb Tpn paaiibix aiianeiiHH r ji ; r|2. r)3. 
H a h  3T cro  ncnoab3yeTCH Taöanu a 5, V  [1], m  KOTopoii no 3nane- 
hhhm P 3 , v2P 3  h '^ P 3  onpeaeanioTCH (a a h  a a m ic ro  m icaa npo- 

aeTOB m ) BeAHHHHbi r)i, r]2, t|3.
n o  BeAHHHIiaM 1) 1, 1) 2, 1)3 MO/KHO HaHTH H3 (JlOp.MVA (9 )  3HaHC- 

HHH COOTHOmeHHH TAaBHblX JKeCTKOCTefi X|, X2, .̂3. 3 tH  3HaHeilHH
poACTaBAHiOTCH b vpa&neHHe (1 1 ),  peman KOTopoe h Bbiönpaa 

r- r  *r ‘

HaHÖoabmHH ero KopeHb n, nc (JiopMyae (14) BuiHCAHeTCH KpHTH
E i ,

necKoe OTHomeHue w ecT K oc ie fl
' i

E J l ‘
2. Kapnac HMeeT ABa CTpHHrepa b yraax mnanroyTHbix paM, 

Bce CTpiiHrepbi HaxoaHTcn b cm aToft 3 oh j (pnc. 1, e ) .  J (ah  s t o t o  
cnyqan  H3 (jiopMyA (3) noavqHM

4>22 =  <K12 =  (1'23 =  0

Toraa kophh ypaßHeHHH (1 1 ) ö ya yT

«1  =  0; ~

^3 ! 7 $ n ! *  . \

" 2'3 "  2 | ( X3 +  * * )  j

(15)

H3 (JiopMyAbi (15) caeayeT, h to  cipHHrepbi 2 ue bah h io t Ha 
yCTOHHHBCCTb CTpHHTepOB 1 H 3.

PacneT na ycTOHHHBocTb napnaca, cocTonmero H3 rnecTH ctphh- 
repoB, HaxoaamHxcH b c h o to h  30He Ky30Ba, H3 k o to p w x  aBa pa3- 
MemaioTCH b yraax mnaHrovTHoft paMbi, cb oa h tch  k caeayiomHM 
pacneTaM: a) pacneTy CTpHHrepoB 2, Kan Hepa3pe3Hbix öaaoK Ha 
»ecTKHX onopax (ncaaTAHBocTb onop cTpimrepa 2, onpeaeaHeMaa 
022 paBHa h v a io );  6 ) pacneTy CTpHHrepoB / h 3  no 4>opMyae (15). 
nocaeaHHH pacneT BbinoaHHeTCH aah  TaKoro KapKaca, y KOToporo 
HMeeTCH TOÄbKO ABe napbl CHMMeTpHHHO pacnOAOJKeHHblX CTpHH­
repoB. <

Ecah cipHHrep 2 hbahctch CTep>KHeM, tc  ero HaHMeimmaH xpa-l 
THHecKan cHaa onpeaeAHeTCH no (JiopMyae Sflaepa (12) (cooTBer- 
CTByeT KOCocHMMerpHMHOH (JiopMe noTepn ycTOimHBOCTH Hepa3pe3- 
iioii 6aakh c aahhoh noayBOAHbi, paBHoü mary mnaHroyTCB).

B tom  caynae, Koraa CTpnHrep 2 npeacTaBAHeT coöoh  oöiuhb- 
ny CKpyraeHHH Kpbimn, ero ycTofmHBOCTb onpeaeAHeTCH MecTHUM 
BbinyqHBaHire.M UHAHHapHnecKoil noBepxuocTH, a KpHTHnecKaa ch- 
aa aaa Hero onpeaeAHeTCH no (JiopMyae aan TOHKOCTeHHoro uh- 
AHHap a.

3. PaccMOTpHM yCTOHMHBOCTb KapKaca C BOCeMblO CTpHHrepflMH, 
113 KOTOpblX aBa HaXOAHTCH B paCTHHyTOH 30He. 143 IlieCTH CTpiIII- 
repoB, pacnoao>KeHHbix b o k 3 to h  30He, aßa noMemeribi b yraax 
mnaHroyTHofl paMbi (cm. pnc. 1, a h pnc. 4 ), h to  nc3BOAneT pac- 
CMHTUBaTb He3aBHCHMO cTpHHrepbi, pacnoaoHceHHbie b yraax 
mnaHroyTHOH paMbi, h ocTaabHbie mecTb CTpHHrepoB npeaeabirbie 
Harpy3KH Ha CTpHHrepbi onpeaeaHioTCH no (JiopMynaM (12) h (jiop- 
Myae

P\ — - y f  \,

rae f t —  naomaab ceneHHH CTpHHrepa 4 (cm. pnc. l.a );
aT —  npeaea TeKynecTH npn pacTHwenHH (3H3K MHHyc pac.

THweHHe).
Toraa no (Jicp.Myae (5) hmeem

P , . P V P <  =  U n - . - j £ r - K

CaeaoBaTeabHO, no (Jiop.MyaaM (9 ) noaynHM 

, Tl3 , Op
h  =  v3 — ; f a  =  —  — —  

r(1 t .2 E J i

T,4

BeÄHMHHy 1)4 He.1b3H BblÖHpaTb H3 TaÖAHUbl 5, V  [2], TaK KaK 
OHa cocTaßaeHa aaa caoTb ix  CTepiKHeii. JTah aBTOMOÖHAbHbix 
Ky30B0B 3Ta BeaHMHHa Maao npneMaeMa, nosTOMy Ha ee bumh- 
caeHHH ocTaHaBAHBaTbCH He öyaeM.

3HaM eHHH X-2 H X.4 nCACTaBAHIOTCH B yp aB H e H H e  (11), H3 KOTO- 
poro onpeaeaneTCH HaHÖoabmHH KopeHb n.

PauHOHaabHoe cooTiiom eH ne Me>Kay »ecTKocTHM H m nam oyTOB 
h CTpHHrepoB H3 (jiopMyabi (1 4 ) npn npoMHX paBHbix y c .iob h h v 
33BHCHT CT BeAHHHHbi t i ;  HBAHIOmeHCH HailÖOAbmilM KOpHe.M ypaB- 
HeH IIH (1 1 ).

PaccMOTpHM Kan BAHHeT H3MeiieHiie kohctpykuhh KapKaca H 
npeaeabH bix Harpy3oi< CTpHHrepoB Ha BeanmiHy n.

ByaeM HCcaeaoBaTb napnac, naoöpaiKeHHbiM na pnc. 2, koto- 
pbiii coctoht H3 Tpex nap cTpiinrepoB. 3 to t  napnac ne hmi'ct 
CTpHHrepoB b yraax mnanroyTHbix paM, Tan KaK y hhx b aioöbix 
cnynaHx aah nphhhtbix aonymeHiui npeaeabiibie 3iiaHeiiHH kphth- 
MeCKHX CHA paBHbl P g  11 HC BAHHIOT Ha VCTOHHHBOCTb CCTaAbHblX 

CTpHHrepoa.
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PaCCMOTpHM KapKaC, OOCTOHmHH TOJlbKO H3 AByX CTpHHr6pOB / 
KpbiiuH (phc. 1 h 4 ) .  CTpHHrepbi 2, 3, 4 6yneyi cnuraTb oTcyTCT• 
ByioiHHMH. J (jih  TaKoro KapKaca. n = $ n p .

)KecTKocTb ynpyrnx onop KapkAore CTpHHrepa

C, =
Ei,

K,pHTHqecKoe OTHomeHHe w ecTKocTeii 
erpHHrepoB [cm. (JjopMyjiy i( 14 )].

u jn a H ro v T H O H  paMbi h

Bi,

~ E h

Tl̂ p.

" T s -
$ 1

< - T > -

HaHMenbuian xecTKOCTb m naHroyTHon paMbi cociBeTCTByeT 
HaHMeHbweMy 3HaneHHio $ 11 . BeAHHHHa " t u  yMeHbinaeTCa npn H3- 
MeHeHHH nojio>KeHHH CTpHHrepOB / . LIeM 6 j iH * e  CTpHHrepbi 1  k  

onopaM  A y rn  KpbiuiH (neM MeHbiue pa3Mep a  Ha pnc. 4 ) ,  TeM MCHb-
Ei i

m e $ n ,  a CAeÄOBaTeAbHO, h  . I lp n  a = 0  yCTOHHHBOCTb c t p h h -
E J ,

repa He 33bh c h t  o t  jkcctkocth  uinaHroyTHcfl paMbi, hto  y>Ke ot 
Menajiocb ä a h  yraoB b ix  CTpHHrepoB.

I ly c T b  fa 3 M ep u  m nanroyTHbix paM onpeaeJisioTCH BeAHHHHa- 
MH

h =  l  h p. =  1

E c jih  K a * flb iH  H3 CTpHHrepoB pacnojioHteH . Ha paccTOHHHH 

a = — l  o t  yrjiOB paMbi, t o  $ n  =  0,0146/3. E c jih  KapKac HMeeT To.ib-
U

k c  oahh  CTpHHrep BcepeAHHe npojieTa a y rn  K p b in iH (« =  ~  I, t o  

$ , i = 0 ,0 2 0 3 / 3.
TaKHM oöpa30M , ajih  oöecneHeiiHH MaKciiManbHofi ycTOHHHBOCTH

A ßyx CTpHHrepoB, pacnojio>KeHHbix Ha paccTOHHHH a = ~  TpeöyeT- 
3

ch MeHbuiaH >KecTKocTb m naHroyTHbix paM, hcm  a a h  oahoto  
CTpHHrepa, pacnoJioH<eHHoro b cepeuHHe npojieTa  a y rn  KpwuiH.

CooTHOiueHHe pa3M epoB m naHroyTHbix paM h =  l\ p = l  Mano 
OTJIHHaeTCH OT cJiaKTHMeCKHX COOTHOmeHHH B pea.TbHblX KOHCTpyK- 
hhhx. nosTO M y öyAeM  paccMaTpHBaTb h jia jib iiie  KapKac c tbkh - 
mh uinaHroyTHbiMH paMaMH. 

I ly cT b . CTpHHrepbi 1 Kpbimn p a cn o jio *eH b i A p y r  o t  A p yra  Ha

paccTOHHHH a = — l , a na  6okobhh3x AoöaBAeHo no oAHOMyCTpHH- 
o

r ep y  3  (phc. 1, a  h 4 ) .  OnpeAeAHM BejinmiHbi ti Ana TaK oro  Kap- 
naca npn ycnoBiiH , h to  CTpHHrepbi 3  33HHMaiOT no BbicoTe pa3Hbie

1 1 2  5
no.io>KeHHH c = —  h , —— h , —  h, —  ft, a X  MeHaeTca o t  0 a o  4.

3 2 3 6
O c  BblHHCAeHHblM BeAHHHHaM tl nOCTpoeiHbl rpa({)HKH (pnc. 4 ) 

aah  A ß yx  nap erpHHrepoB /, 3  (KpHBbie I )  h äah  Tpex nap ctph h-
repoB 1, 3, 4 (KpHBbie I I ) .  B ce  KpHBbie npn X =  0 c x o a h tc h  b oä-
hoh TOHKe «= 0 ,0 1 4 6 / 3, 3HaneHHe Koxopoft cooTBeTCTByeT K apxacy 
co CTpHHrep3mh, pacnoAOJKeHHbiMH TOAbKo Ha Kpbime ( t .  e. CTpHH­
repbi 3  OTcyTCTByioT). C  poCTCM X yße.THqHBaeTCH n, a cneAOBa- 
TeAbHO, h KpHTHHecKan HcecTKocTb m naH royTH H x paM.

E c a h  n o c T a B A e H o  y c A O B iie ,  h t o  B c e  C T p H H rep b i a o . d k h u  H M eTb 

b  K a n e c T B e  n p e A e n b H o f t  H a rp y 3 K H  P 3  ((J ro p M y A b i 12), t o  X  ö y a e T  

p aB H O  C TH O m eH H IO  M O M eH TO B H Iiep U H H  e r p H H r e p o B .

TaKHM 0Öpa30M, KpHTHHeCKaa JKeCTKOCTb m naHroyTHbix paM 
yBeAHHHBaeTCH C POCTOM MOMeHTOB HHeppHH CTpHHrepoB ÖOKOBH- 
Hbl. rioSTOMy CTpHHrepbi ÖOKOBHHbl Ky30Ba neAeCOOÖpa3HC' BbinOA- 
HHTb ' MHHHM3AbHbIX pa3M efOB, HaOÖXOÄHMblX C TOHKH 3pe:HHH 
npoHHOCTH Ky30Ba, C MOMCHTOM HHepUHH MeHbmHM, HeM y  CTpHH- 
repoB KpbimH. OÄHaKo b öcnbuiHHCTBe CAynaeB CTpHHrepbi ö o ko - 
BHH H ecym nx KyBOBOB BblHOAHHIOTCH ÄOCTarOHHO MaCCHBHbIMH, 
HTOÖbl BblAepjKHBaTb B03AeHCTBHe MCCTHblX Harpy30K. B  TO * e  
BpeMH npOAOAbHUe CHAbl B OKaTHX CTpHHTepaX ÖOKOBHHbl, BeAHHH- 
Ha KOTCpblX 33BHCHT OT paccTOHHHH AO HCHTpaAbHOH OCH KV30Ba, 
OÖbIHHO HeBeAHKH. ÜOSTOMy HeT HeOÖXiOAHMOCTH npoeKTHpOBaTb 
KapKac co  mnaHroyTHbiMH paMaMH, »e cT K o cT b  KOTopbix a o c t h - 
TOHHa a a h  cöecneneHHH BceM CTpHHrepaM sftAepoBbix KpHTHHeCKHX 
c h a . H epeA ecoo6pa3H o ycHAHBaTb n on epen «b ie  cbh3h Ky30Ba H3- 
3a TOTO, HTO HeKOTOpble npOAOAbHble Ö3AKH yCHAeHbl HAH yKpen- 
AeHbl B KOHCTpyKTHBHblX UCAHX.

XlAH MaCCHBHblX npOAOAbHblX Ö3AOK, paCnCAO>KeHHbl.X B OÖA3CTH 
Ma.ibix npoAOAbHux c h a , cA eayeT  HaaHanaTb noHH»ieHHbie no

cpaBHeHHio c P 3 K f HTHHeCKHe CHAbl P 3. BeAHHHHa P 3 AAH 3 T H X  

CTpHHrepoB AOA>KHa ÖbiTb B 3— 4 pa3a ÖOAbUie npOAOAbHblX C5KH- 

DMaiOlUHX CH.T B HHX. B  3TOM C.iyHae OTHOUieHHe V3 =  yMeHb- 

mHTCH H 3a CHeT 3T0H BeAH H H H bl yMeHbmHTbCH X3 [cm. ^ op M yA y
(9 ) ] ,  rioHHHceHHe X3 b u 3 o b c t yMeHbmeHHe BeÄHHHHU n, a caca o -
BBTeAbHO, H KpHTHHeCKOH »eCTKOCTH m naHroyTHbix paM.

E i i
K p H T H H eC K O e O T H o m eH H e  JKeCTKOCTeft ----------  3aB H C H T H e TO AbKO

E S !
o t p a 3 M e p o B  h  BeAHHHH npeaeAbHbix H a r p y 3 C K  npoAOAbHbix 6a • 
AOK, HO H OT nOAOJKeHHH CTpHHTepOB ÖOKOBHH Ky30Ba no BbICOTe. 
n p n  nepeMemeHHH CTpHHrepa cHH3y BBepx (pn c. 4 ) KpHTHne- 
CKaH »e cT K o cT b  m naHroyTHon paMbi CHanana noBbimaeTCH, a 3a- 
TeM cHOBa noHHJKaeTCH. MaKCHMaAbHan KpHTHHecKan »e cT K o cT b  
mnaiHroyTHoß paMbi cooTBeTCTByeT noAo>KeHHio CTpHHrepa b 
oÖAacTH HanöoAbmHx nepeMemeHHH m naH royTa o t  eAHHHHHbix 
c h a . CTpHHrepbi, pacnoAO>KeHHbie b HHJKHeft nacTH Ky30Ba

M 3A0 BAHHIOT H a BeAHHHHy KpHTHHeCKOH JKeCTKO"

c t h  m n a H r o y T H o n  paMbi.
XlonycTHM, h to  KapKac Ky30Ba AonoAHHTCH em e AßyMH ctphh  

repaMH 4 (pnc. 1, a  h  4 ),  IToctpohm  rpa t| > H K H  n = f ( X ) ,  a ah  noAO-
2 1

JKeHHH CTpHHrepOB ÖOKOBHHbl Ha BbICOTe c =  —  h, d  =  —  h,
O o

2 1
a TaKJKe Ha BbiccTe c =  —  h, d  —  —  h  (pnc. 4, KpHBue II).

(3 Z

Hoßbie CTpHHrepbi Bbi3bmaiOT AonoAHHTe.nbHoe yBeAHHeHHe Kpn-
E h  ,

T H M eC K O H  > K eC T K O C T H  , K O T O p o e  3 a B H C H T  O T  B e ^ H M H H b l A  H O T
E J  j 

no.io^eHHa CTpHHrepoB no BbicoTe Ky30Ba. 
B AaHHCM c^yn ae T3K>Ke moh<ho noHH3HTb, e c » !«  sto  HeoöxoAH-

MO, KpHTHHeCKyiO Be.IHHHHy • AHÖO 3a CHeT yMeHbuieHHH MO-
E h

M eHTOB H H epU H H  C TpH H TepO B , AH  ÖO 3 a  CHeT nOHHJKeHHH H X  K p H T H ­

HeCKOH CHAbl (y M e H b u ie H H H  3 a n a C a  ycTO H H H B O C TH ) .

H a  pnc. 4 AaHa TaK>Ke KpHBaa n=tf(X) ä a h  OTpnuaTeAbHbix X, 
COOTBeTCTBVIOUIHX nOACJKeHHIO OÄHoro H3 CTpHHrepoB B paCTHiHy- 
Toii 30He Ky30Ba. KaK CAeAyeT H3 pnc. 4, Ha.iHHHe CTpHHrepa b  pa- 
cTHHyToü 30He Ky30Ba cHH>KaeT KpHTHHecKyio »ecTKOCTb mnaHro- 
yTHUx paM h , CAeÄOBaTeAbHO, ÖAaronpHHTHO CKa3biBaeTCH Ha 
ycTOHHHBOCTH KapKaca, nc3BOAHH CHH3HTb HcecTKocTb uinaHroy- 
TOB.

O ä H 3 K O  B a B T O M O Ö H A b H b lX  K y 3 0 B a X  p a C T H H y T a H  3 0 I i a  K y 3 0 B a  

o ö b iH H o  o n e H b  M a n a ,  n o a T O M y  p a c T H H y T b i e  C T p H H r e p b i  f a c n o A O H i e -  

H b i b  o Ö A a c T H  H a H M e H b m n x  n e p e M e m e H H H  m n a H r o y T H b i x  p a M  o t  

e A H H H H H b ix  C H A . T a K H e  C T p H H r e p b i  M a . 1 0  B A H H IO T  H a  y C T O H H H B O C T b  

H a n ö o A e e  H a n p H * e H H b i x  O K a T b i x  C T p H H r e p o B  K p b im n ,  h o  p a c T H H y -  

T b i e  C T p H H r e p b i  4 b  o t a h h h c  o t  o x a T b i x  c n o c o ö c T B y i O T  y M e H b m e -  

H H io  H e o ö x o A H M O H  w e c T K O C T H  m n a H r o y T H b i x  p a M .
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ÄßToM oßn jibH an  npoM b iiu jie ilH octi. JV« 2, 1961 r.

3aBHCHM OCTb M exaHHM ecKHx n o T e p b  o t  KO H CTpyKTH BH bix nap aM eT p o B

f  K a p ö i o p a T O p H b i x  A B H r a T e j i e f i

KaHÄ. texH . Haya B. A. KAKVEBHU.KHH

J J A H E O J IE E  BaacHbiM napaMeipoM, xapaKTepH3yiomHM Mexa- 
*■ *  HHTCCKHe noTepn H HX BJIHHHIie Ha 3(}Hj)eKTHBH0CTb ÄBHra- 

Teaa iBHyTpeHHero cropaHHH, aßaaeTca MexaHHqecKnft K.n.a., Be- 
jiHHHHa KOToporo onpeÄeaaaacb no (J io p M y jie  [1]

~2

ylm =  1"  “   [  ° *1 ,18p  —  1 L
11 ß + 0 ,07  +

4 a c ^ i

P c V h  (334 —  22,5 t)J

r a e  P c  —  a a B a eH H e  cacaT H a  b k z /c m 2-,
ß —  CTeneHb noBbimeHHH aaBaeHHa;: 
e  —  CTeneHb cacaTHa;
G  —  f i e c  q a c r e f t  n o p u iH e ß o f t  r p y n n b i ,  A B H a c y m a x c a  B 0 3 - 

B p a T H O -n o c T y n a T e J ib H O , b k z ;
C m ----  e p e a H H H  C K o p o c T b  H O pU IH H  B M/ceK;

i  —  h h c jio  u h ^ h h a p o b ;
V/t —  p a ß o H H ft  o ö b e M  Ä B H r a T e a a  b  a.

3HaneHHH f\m , noayqeHHbie pacneTHbiM nyTeM, co ra a cy ioT ca  
c flaHHbiMH SKcnepHMeHTaabHbix HccaeaoBaHHft, nosTOMy yKa3aH- 
HaH 33BHCHMOCTb MOHCeT 6bITb HCnoab30BaHa ÄJIH aHaÄH3a BÄHH- 
h hh  HeKOTopux n a p a M eT p o « A BnraTeaa  H.a e ro  MexaHHnecKHe 
noTepn.

B (J io p M y j ie  (1 ) ÄaBJieHHp cacaTHa p c  MoaceT öhiTb 3aMeHeHO 
a  (e —  1)

B b ip a a c e H H e M :--------   , r a e  B e a n q H H a  K034>4>H iiH eH Ta a  a a a  co-
ß

BpeMeHHbix oTenecTBeHHhix aBTOMOÖHJibHbix ÄBHraTeaefl K o a e ß -  

aeTca b HP3HaqHTejibHbix npeaeaax (Taöa. 1).
T a ö i H u a  1

MapKa ABH raiejfl s ß p c  B Ki/CM2
Pc  ß

a ~ ---------
£— 1 

B KSjCM *

M-20 6,5 3,8 10,5 7,3
TA 3-51 6,2 3,74 10,6 7,6
3HÄ-120 6,0 3,7 10,4 7,7
3HÄ-110 6,85 4,1 10,7 7,5

IloacTaB H B  3HaqeHHe p c =
a ( e  — 1)

ß

Tim =  1 -

1.181
11

0 ,07
+

4 G C \ i

ß a V h { t  —  1 )(334  —  2 2 » .

1956— 1958 rr. H o  HMeiomHMCH

0.6

0.4

0.2

b  (ßopM yay ( 1 ) ,  noayqHM 

.(2 )

B Taöa. 2 npHBeaeHO H3MeHeHne HeKOTopbix noKa3aTeaeft 
V -oÖpa3Hbix h BocbMHUHaHHÄPOBbiX KapöropaTopHbix ÄBHraTeaefl 
a MepiiKaHCKHX aBTOMoönaeft 3a ~ —
ÄaHlHHM POCT aHTpOBOÜ 
MOIHHOCTH, HBaHIOmefiCH 
oähhm H3 ochobhhx noxa- 
3aTeaeft ÄBHraTeaa y  
aMepHKBHCKHX aBTOMOÖH­
aeft npn 8 ö o a ee  10— 10,5 
npaKTHqecKH npeicpam aeT- 
ca . B oTÄeabHUX ca y q a a x  
npn TaKHx bucokhx eren e- 
hhx cacaTHa HaßaiOAaeTca 
aaace cHHHceHHe aHTpoBoft 
MOIHHOCTH, HTO B H3BCCT- 
HOft Mepe oöycaoßaeH O  
3HaqHTeaBHUM yBeanqe- 
HneM MexaHHqecKHX n o ­
Tepb.

CTeneHb cacaTHa Öoab- 
UIHHCTBa aMepHK3HCKHX 
»apÖIOpaTOpHblX I3BTOMO- 
önnb'Hbix ÄBHraTeaefl 
1959— 60 rr. ocTaeTca Ha
ypoBHe 1958 r. 3 t o  cbh33ho co mhothmh (ßaicropaMH, ho onpeae- 
aeHHoe 3«aqeHHe HMeeT to  oöcTOHTeabCTBO, h to npn 3HaqeHHax 
e=10  +  l l  npnpocT HHÄHKaTOpHoro ÄaßaeHHa y KapöiopaTopHoro 
ÄBHraTeaa OKa3biBaeTca MeHbUie ÄonoaHHTeabHux MexaHHqecKHX 
noTepb h CHHTb ööabinyio MoiHHOCTb c  1 a  paöoqero oöi>eMa hh- 
aHHÄpa npaKTHqecKH TpyAHo.

T a ß j i H u a  2

Om

N
\

8

P h c . 1 ,

12

U p h  H3MeHeHHH CTeneHH cacaTHa 3HaqeHHa npoqnx napaMeTpoB, 
b x o ä h i h h x  b  (ßopMyay (2 ),  MoryT ÖbiTb b  nepBOM np»öaHaceHHH 
npHHHTH iiocTOHHHbiMH. IlosTO'My xapaKTep H3MeHeHHa MexaHHqe- 
CKoro k j i .ä . öyaeT 3aBHceTb raaBHbiM oöpa30M o t  3HaqeHHa Bbipa- 
aceHHH e— 1 (334— 22,5 e )  npn pa3anqHbix cTeneHax cacaTHa. EIpo- 
Bepxa 3Toro BupaaceHHa Ha MaKCHMyM noKa3HBaeT, h t o  Hanöoab- 
uiero 3HaqeHHa i ]m aocTHraeT npn 8 = 8 .

ripoBeAeHHue B. ü . JleÖeaeBbiM SKcnepHMPHTaabHbie nccaeao- 
BaHHa KapöiopaTopHoro ÄBHraTeaa c nepeMeHHoft CTeneHbio caca- 
t h h  f2], a Taxace HcnuTaiHna OÄHOHnaHHÄPOBoro Ä'BHraTeaa c ne- 
pPMeHHOH CTeneHbio cacaTHa ( b  H A M H ) noÄTBepacaaioT ä o c t o - 

BepHOCTb noayqeHHbix pe3yabTaT0B.
npn B b iö o p e  p a H H O H a a b H o ft  C T en eH H  c a c a T H a  K a p ö r o p a T o p H o r o  

Ä B H r a T e a a  B aacH O  a o c T H q b  M a K C H M a a b H o ro  3 H a q e H n a  siß tlieKTH iB - 

HOTO K .n .Ä . H 3 M e H P H H e  S ftH tieKTH BH O rO  K .H .Ä . f\e> H H A H K aTO pH O rO  
K .n .Ä . T\i h M e x a H H q e c K o r o  K .n .Ä . b 3aBH CH M 0CTH  o t  B ea n q H H b i 8 

n o K a 3 3 H O  H a  pnc. 1.
F Ip H B e Ä e H H b ie  rpa tJ iH K H  ö b ia n  n o c T p o e H U  n o  A a w H H M  T e n a o B O -  

r o  p a c q e T a .  3 H a n e H H a  -r\m  o n p e a e a n a n c b  n o  (J io p M y a e  (2 ) ä a h  

Ä B H r a T e a a ,  y  K O T o p o r o  ^ ^  =  2,12 a , G =0 ,8 5  kz, C m =  12 M/ceK, 
i= 4 .

B p e 3 y a b T a T e  y c T a H O B a e H O , h t o  n o B b iu ie H H e  c t e n e H H  c a c a T H a  

C B b iu ie  11 a a a  K a p ö io p a T o p H b ix  Ä B H r a T e a e f l  M aaoscß tJ ieK TH B H O  

h  H e  c n o c o ö c T B y e T  y a y q m e H K io  h x  p a Ö O T b l. 3 t o t  b h b o ä  n o a -  
T B e p a c a a e T c a  cp a K T H a ecK H M H  ^ a H H b iM H , x a p a K T e p H 3 y io iH H M H  p a 3 -  

B H TH e ocH O BtH bix n o K a 3 a T e a e f t  o o B p e M e H H b ix  a B T O M o ö n a b H b ix  K a p -  

ö io p a T o p H h ix  Ä B H r a T p a e f t ,

MapKa aBToMOÖHJiB

=E
*  aO 4»O »fl «403
O- o  CD

AS K u s: 
E H

s g
U  u

MomHOCTb B 
A .  c .  n p n  
oC/m iih

ÄHTpOBa« MOIU­
HOCTb B A .  C. 

Ha 1 A

B iohk 60 .UeHTiopH*
1956 r. 5,27 9,5 255/4400 48,4
1958 r. 5,97 10 300/4500 50,2

O j iä c m o ö h j i 88
1956 r. 5,31 9,2 230/4400 43,2
1958 r. 6,10 10 265/4400 43,5

<t>op» .KacTOM 300“
1956 r. 4,45 8 173/4400 38,7
1958 r. 4,79 9,1 205/4500 42,6

MepKiopn .M om epH “
1955 r. 5,11 8,4 210/4500 41
1958 r. 6,28 10,5 312/4600 49,5

riaHMYT .BejibBexepe“
1956 r. 4,54 8 187/4400 41,3
1958 r. 5,22 9 225/4400 43

Ä o x *  .KacTOM“
1956 r. 5,17 8 21814400 42,2
1958 r. 5,74 10 295/ 4600 51,4

CTyjeßeKep ,npe3HxeHT“
1956 r. 4,75 8,3 210/4500 44,3
1958 r. 4,75 8,3 225/4500 47,5

naKKapx .K jm nnep“
1956 r. 5,77 9,5 240/4600 41,7
1958 r. 4,75 7,8 278/4800 58,8

B  HacToaiHee BpeMa AaabHeftu iee yBeanqeHHe CTeneHH cacaTHa 
K apöiopaTopH H x ÄBHraTpaeft orpaHHUHBaeTca oTcyTCTBHeM Haaa- 
aceHHoro ripoHarsoÄCTBa cnennaabHbix öeH3HHOB, oÖecneqHBaiomHX 
öe3ÄeTOHaÄHOHHyio paöoT y , h öoabniHMH H3ÄepacK3MH xaK oro  npo- 
H3BOÄCTB3. K  (ßaKTopaM, 3aÄepacHBaK>mHM yBeanqeHHe CTeneHH 
cacaTHa, OTHOcaTca h TaKne, x a x  poct äo  HeÄonycTHMoft BeanqH- 
Hbi acecTKOCTH paöoTbi Ä B H ra ieaa  h CHnaceHne cpoKa cayacöbi äb h - 
raTeaeft c bucokhmh  cTeneHaMH cacaTHa, heoöxoÄ H moCTb npn b h - 
cokhx 3HaqeHHax 8 ocoöeHHO tohho H3roTOBaaTb KaM epu  cropa- 
Hna iH eöoabinoro oöi>eMa, 3HaqHTeabH0 ycaoacnaTb cncTeM y 3aacn- 
raHHa, Hcnoab30BaTb Ä aa  H3roTOBaeHHa BbicoKOHarpyaceHHbix ae- 
Taaeft KpHBomHnHo-iuaTyHHoro MexaHH3Ma cneuH aabH ue Ä oporo- 
CToam ne M aTepnaau  BbicoKoft nponHOCTH.

'Bce 3th (ßaKTOpbi co  BpeMeHeM, B03MoacHO, nepecTaH yT to pm o- 
3HTb noBbiuieHHe CTeneHH cacaTHa b KapöiopaTopH UX AoH raTeaax.
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MeacÄy TeM, ueAecoo6pa3HO, htoÖu cxen eH b  cjkatmh y  cepnÜHO 
BhinycKaeMbix KapÖiopaTopHUx ÄBHraTeÄeft npeBhim aaa 11, Tax 
xax b 3tom cAynae n0Ka3aTe.un paöoTu AßHraTeAH npaKTnnecKH 
MaAO yAymnaiOTCH,
yBeAHneHHe neca nacTeft TiopuiHeBOfi rpynnu, ABHHcyiUHXCH B03- 

BpaTHO-nocTynaTejibHO, npn nponnx HeH3MeHHbix napaMeipax abh. 
raieaa noBumaeT MexaHHnecKHe noTepH. 3to oöbHCHHeTCH reM, 
n o  noBbinieHHbiH bpc YBejiHHHBaeT «HepuHOHiHbie Harpy3KH, a 
caeÄOiBaTeJibHO, noBumaeT noTepn iHa TpeHHe nopmHH h KOJieu o 
cTeHKH HHJiHHÄPa b BOAuiHnHHKax KOJieHnaToro Bajia.

C>opMyjia (2) b 33bhchmocth ot Beca AßHiKyiUHXCH B03BpaTH0- 
nocTynaTejibHO nacTeft nopuiHeBoft rpynnbi ÄBHraTeÄH c napaMeT- 
paMH Va=2,12 a ; C m =  \2 M/ceK; i = 4; e=6,5 ; a = 7,3; ß=3,8 
npHHHMaeT bha

i\m  =0,86— 0,1450, 
a MexaHHnecKHH K.n.a. h3Möhhctch b 33bhchmocth o t  bcahhh- 
hu G no 3aKOHy npHMofi jihhhh.

Ha MexaHHnecKHe noTepH bjihhct TaKJKe BeJinnHHa ÄHaMeTpa
S

UHAHHApa D ,  x o a a  nopmHH S , oTHomeHHe —  h paßonnfl o<fr>eM 

ltHAHHAPa VK .
npeiKÄe neM nepexoAHTb k aHaaH3y bahhhhh Ha MexaHHnecKHe 

noTepn ÄHaMeTpa UHAHHApa, hcoöxoahmo ycTaiHOBHTb B3aHM03a- 
BHCHMOCTb MeiKAy 3THM napaMeTpoM h BecoM nacTeft nopuiHeBoft

T  a 6 ji h  n a  3

Mapxa
ABHrOTBJIfl

D
B M M

S
B M M

G
nopui.
K O M tlA .

b  a

C
marn.
K O M tlA .

b a

C
b a

G

D 3
B !\ C M S

M 3M A-401 . . 67,5 75 295 640 468 1,525
M - 2 0 ............... 82 100 604 890 829 1,505
M - 1 2 ............... 82 110 604 890 829 1,505
3HA-110 . . . 90 118 850 1185 1115 1,52
3HA-120 . . . 101,6 114,3 1288 1520 1640 1,57
<J>opa-6 . . . . 83,8 111,8 700 812 875 1,49
ÄiKeaMCH . . . 96,1 101,6 1166 1090 1324 1.5

rpynnbi. H 3 TaÖA. 3 b h a h o , h t o  3Ta 3aßHCHMocTb ä a h  Kapßiopa- 
TOPHUX aBTOMOßHAbHUX ÄBHraTeÄeft C ÄOCT3TOHHOH TOH'HOCTblO 
MoiKeT 6u Tb npeACTaBAeHa BbipaiKeHHeM: G = l,5  D 3.

rioACTaBHB 3HaneHHe G =1,5D 3 b  (JiopMyAy (2) h 33MeHHB 
S n  it fl2Cm — BbipaiKeHHeM Vh = ——Si, noAynHM npa e = 8 ,
oU 4

ß=4 , a = 7,7, n=3600 o 6 /mhh C Aeayiom ee B b ip a xe «H e :

Hm =  0,863 —  0,0014 D S .  (3)

Ha pnc. 2 noKa3aHbi nocTpoeH H ue no (ßopM yAe (3) rpaitJiHKH
S

H3MeHeHHH Tlm B 33BHCHMOCTH OT OTHOUieHHH —  npH D  =  COIlSt
D

(pnc. 2,a), S=const, (pnc. 26).

H a  PHC. 3 npeACTaBAeHbl KPHBble H3MeilCUHH 
MOCTH OT BeAHnHHbl paÖ O H e r O  OÖbeMa U H A H H A P 3

s
HUP AAH P33AHHHUX 3H3neHHH

D

H 3 PHC 2 H 3 BHAHO, nTO POCT OTHOUieHHH
s_

D
3a cneT yßeAH-

H o s T O M y  y B e A H n e H H e  —  3a cneT y M e H b m e H H H  Ä H a M e T p a  U H A H H A ­

pa noBumaeT MexaHHnecKHH K.n.a.
S

P o c t oraiomeHHH —  npn nocTOHHHOM pa6oneM oöbeMe UHAHHA­

pa npHBOAHT k  He3HauHTeAbHOMy H3MeHeHHio MexaHHnecKoro K.n.A. 
B 3T0M CAynae npOHBAHeTCH COBMeCTHOe BAHHHHe fleAHUHHbl 5 
h D :  yM eH bm eH H e A u aM eT p a  UHAHHApa CHHHcaeT MexaHHnecKHe 
noTepn, yBeAHneHHe xoAa nopmHH noBbimaeT hx BenHHHHy.

O a h 3ko npn yBeAHne-

HHH OTHOUieHHH
D

11

nocTOHHHOM pa6oneM  c 6 i -  
eM e UHAHHApa ( D 2S =
=  const) BeAHnHHa HeoÖ- 
xoAHM oro x o a a  nopmHH 
pacTeT 6u cTpee, neM 
yM eH bm aeTCH  A H a M eT f uh- 
AHHApa, nTO npHBOAHT K 
CHHjKeH’Hio M exaH H necK oro  

K.n.a.
yBeAHneHHe paöonero 

oöbeMa UHAHHApa npn 
neCTOHHHUX OTHOUieHHH
s

— CKOpOCTHOM pe- 

*HMe, napaMeTpax Tenao-
Boro npouecca 3HauHTeAbHo noBum aeT MexaHHnecKHe noTepu. B 
s t o m  cayn ae öoAbinoe CHHweuHe MexaHHnecKoro K.n.a. B U 3B a«o 
OAHOBpeMeHHUM yßeAHneHHeM xo a a  nopuiHH h anaM eTpa UHAHHApa.

P hc. 4.

H eiiC TB H TeA bH oe BAHHHHe —  h p a ö o n e r o  o 6 i>eM a UHAHHApa

na M exaHHnecKHH k .u .a . m o ik h o  n p o c a e A H T b  « a  n pH M epe ä>bh- 
ra T e A e ii ropbKOBCKoro aBTO 3aB 0Aa, ocH O B H ue n a p a M e T p u  k o t o -  

p u x  npH B eaeH U  a T a ö n . 4,
T a ß j i H U a  4

Mapua
jU H iraTe jifl

D
B M M

S
B M M S\D

B C M s
l

v h
B A

e

m a x  

B A .  c .
npH

0 6 /mhh

m a x

V h
B A .  CjA

M-20 . . . 82 100 1,22 530 4 2,12 6,2 52/3600 24,5
M-12 . , . 82 110 1,34 580 6 3,48 6,7 93)3600 26,5
M-21B . . 88 100 1,13 605 4 2,42 7,0 65/3800 26,8
M-21B . . 92 92 1,00 612,5 4 2,45 6,6 70/4000 28,6

Ha pnc. 4 noKa3aHH rpa<})HKH H3MeHeHHH Vm  =  f (£>■

B 3aBMCH-
nocTpoen-

neHHH xoAa nopmHH npn Bcex nponnx paBHUX napaMeTpax h He- 
H3MCHHOM AH3MeTpe UHAHHApa npHBOAHT K CHHXeHHIO MexaHH- 
necKoro K.n.A. IlocAeAHee o6i>HCHHeTCH noBbimeHHeM TpeHHH nop- 
niH eii h  K o a e u  o c t o h r h  UHAHHApa.

C yßeAHueHHeM a n a M e T p a  UHAHHApa M exaH H necKH e noTepn b o t-  
pacTaioT, TaK xax npn b tom  Öoabmyio poab nrpaeT b ah h h h p  Ha 
H\ B ean n iiH y ii iie p m io iiH h ix  n a rp y3 0 K  A eT a a eü  noptu H eßon  rp yn n w .

CTpoeHHue no pacneTHUM AaHHUM npn pa3AHHHUX 3HaneHHHX 
Vu  h napaMeTpax (xapaKTepHbix a a h  ABHraTeaeft ropbKOBCKoro 
3BT03aBOAa) e=6,5 ; a = 7,5; ß =4 ; «=3600  o 6 /mhh.

Ha 3 to m  * e  p H cyH K e iHaHeceHU 3Hane.HHH riv , n o a yn eH H u e  
b p e 3 y a b T a T e  S K cnepH M eH TaAbH H X  H ccaeAO ’BaHHH, n poB eaeH H U X  
rOpbKOBCKHM aBT03aBOAOM H H AM H  f3].

Pe3yabTaTbi SKcnepHMPHTOB coB n a aa iO T  c  AawHUM H, n oa yn eH - 
hum h  pacn eTH U M  nyTeM .

H 3 A O )K eH H oe n oK a 3 U B aeT . h t o  CHHweHHe M exaH H necK oro  K.n.a. 
aBTOMOÖHAbHUX Ä B H raT eÄ e ft OrpaHHHHBaeT B O 3 M 0 *H U e  KOHCTpyK- 
THBHUe pem eHHH, n p n e M a e M u e  a a h  HHTeHCHKpHKanHH h x  p a ö oT U .
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MoAepHH3auH5i nepeAHHx chachhh aBTOMOÖHJieH M-21 h M-21A «Bojira»
H. K. K03J10B

f  OpbKOBCKHH aBT03aBOfl

W Ü O B C T B O  h KOM(J)opTa6e^bHocTb e3Abi b aBTCMOÖHjie b 
BHaBHTejibHOH CTeneHH onpeneaHMTCH yerpoficTBOM CHAe- 
h h h . K a jK n o e  CHaeHbe a o atk h o  oöecneHHBaTb HaHÖonee 

yÄOÖHoe noJiojKeHne Tejia  nenoBeKa, a TaKHce oÖAaAaTb cnoccÖHO- 
d b io  b MHHHMajibHoö CTeneHH nepeAaBaTb nacca>KHpy (BOAHTe- 
jikj) KOJieöaHHH, BcneÄCTBHe HepoßnocTeft AoiporH h HepaBHOMep- 
HOCTH nBHJKCHHH aBTOMOÖHAH. YcTpOHCTBO CHAeHbH XapaKTepH- 
3yeTca nacTOTofl coöcTBeHHbix KOAeöaHHft nacca>KHpoB Ha HeM a 
cTeneHbio 3aTyxaHHH KoneöaHHft, a TaKHte o ch obh m m h  e ro  pa3Me- 
paMH: BbicoToft Haa nojioM , rnyÖHHon, u ih p h h o h , h 3kjiohcm  no- 
ÄyniKH CHAeHbH H e ro  enHHKH, BejIHHHHaMH CBOÖOÄHOrO npocxpaH- 
cTBa äjih  Hör naccaiKHpa h HaA e ro  roJioBOü. OnbiT KOHCTpynpc- 
BaHHH h  3KcnnyaTau.Hn aBTOMOÖHAefl, a TaK>Ke aHanH3 cpeÄHHx 
a«aTOMHnecKHx pa3M epoß m oAeft no3BOAHiOT BbipaöoTaTb o iit h - 
MajibHbie pa3Mepbi s t h x  BenHHHH. ConocraBneH H e ÄaHHbix pa3Me- 
poß c  yneTöM ÄecJ)opMau,HH ch äch h ü  ncaBonneT oneHHBaTb nacca- 
’/KHpCKHe CHÄeHbH JUOßOTO aBTOMOÖHAH.

n p n  sKcnnyaTanHH aBTOMOÖHAefl «B o n r a »  BbincHHJiocb, hto  o t - 
ÄenbHbie KOMnoHOBOHHbie pa3Mepbi nocaAKH Ha nepeAHeM CHAeHbH 
-HeoöxoÄHMo yAynuiHTb. -C H3MeHeHHeM nocauoHabix pa3MepoB « a  
CHAeHbH, yBejIHHeHO paCCTOH'HHe AAH K0A6H naCCajKHpOB, CHAH- 
m nx Ha 3aAHeM CHAßHbH, 3a cneT yMeHbuieHHH t o a iu h ih h  h Hanno- 
Ha enHHKH n e p eA «e n o  CHAeHbH (Taön . 1 ).

M oAepHH3HpoBaaHoe nepeAHee cHAeHbe aBTOMOÖnneft M -21 h 
M -21 A  «B o A r a »  OTAHHaeTCH OT CTapOrO HOBbIMH «0ÄH03Ta>KHbIMH>; 
CaA33KaMH H HOBbIM CbeMHblM 'UiapHHpOM OTKHAblBaHHH CnHHKH. 
3 t H H3MeHeHHH 3HaHHTeAbHO ynpOCTHAH H COKpaTIIAH KOAHHeCTBO
onepaun ft npa  pacxnau K e CHAeHbH b Ky30Be 3b t o m o 6h ah  h ynyn- 
ih h a h  nocaA K y naccajKHpa. BBeAeHbi TaKHte uiTaMnoBaHHbie Koncy- 
x h  caAa30K CHAeHbH, a y n c p u  co enHHKH CHAeHbH nepeHeceHbi Ha 
noA Ky30Ba. riOAyUIKH, en H H K H  H CaAa3KH CHAeHHH aBTOMOÖHAefl 
M -21 H M -2 1 A  yHH4)HU,HpOBaHbI.

OÖIUHÜ BHA CHAeHHft, OTAeAbHble CeHOHHH H pa3pe3 CHAeHbH no 
och Ky30Ba noKa3aHbi Ha pnc. 1, 2. TAyöHHa noAyuiKH nepeAHero 
CHAeHbH yMeHbinaHa « a  20 m m  (c m . Taön . 1 ), hto  ynyHUiHno no-
CaAKy -Ha CHA6Hbe H C03AaAO yCAOBHH AAH yAOÖHOrO n0Ab3OB3HHH 
neAaAHMH TopM03a h cuenÄeHHH.

r ip n  MoaepHH3anHH BBeneHa HOBan n p y*H H a  1 (pn c. 2 ) c 
yMeHbineHHbiM hhcaom bh tk ob  h hoboh KCHcj)Hrypau.Hefl.

B  ueAHx HCKAKiqeHHH noAOMOK nepBoro BHTKa npyjKHHbi hhcao 
bh tk ob  o t  nepeA H ero KOHua 33AeAKH ä o  toh kh  E  yßeAHHeHO Ha 
eAHHHuy. 3aAeAKa 3aAHero KCHua npya<HH b öaAKe 2  Bbinon-HeHa 
c HanpaBAeHHeM BToporo BHTKa bhh3 noA TynbiM yrnoM  c BepuiH- 
HOH B TOHKe 3 t o  C-HH3HAO nanpHiKeHHe, yMeHbiuHAO npoceAa- 
HHe h HCKAK3HHAO noAOMKH npyxH H bi. ,ü,nH npeAOTBpaiueHHH oö- 
MHHaHHH ncAyuiKH BBeueHa npoKAaAKa 3  H3 pacTHTenbHoro boh- 
AOKa. OnpaHHHHTeAH 4  h 5  oöecnenHBaioT npeABapHTenbHoe iiaTH- 
>KeHHe npy>KHH.

r ioA yn iK a  CHAeHbH — ■ MHrKan (Taön . 2 ) .  
de^opM au H H  CHAeHbH noA  n a rpyaK oft 50 k s  
yßeAHHHAacb Ha 10 m m  no cpaBHeHHio c  ch- 
AeHbeM 3BT0M0ÖHAH M -21.

y n p y r a a  xapaKTepncTHKa nouy- 
UieK H CnHHOK CHAeHHH (TaÖA. 2 ) 
onpeAeAH Aacb TapHpOBKoft ,Ha nnaT- 
(J)OpMeHHHX Becax C BHHTOBbIM « a -  
rpy30HHbiM ycTpoflcTBOM. H a  noAyu i- 
Ke b  MecTe pacnonoiKeHHH n a c c a *H -  
pa ( b o a h t c a h )  ycTanaBAHBaAcH 
rnaÖAOH. H a rp y3 K a  nepeA aßaA acb  a a  
n oA yu iK y H-epe3 rnaÖAOH. I lA o m a A b  
H (})OpMa UiaÖAOHa COOTBeTCTBOBaAH 
AeflcTBHTeAbiHofl nocaA K e naccaiKH- 
pa « a  noAyniKe.

HaHAyHiu-ne yA oöcxB a  e3Abi oöe- 
cneHHBaiOTCH npn OTHOiueHHH nacTo- 
Tbl KOAeÖaiHHH iHa CHAeHbH K .HH3KOH 
HacTOTe KOAeöaHHft noApeccope-H- 
Hbix M acc 1,6— 2,0.

OTHomeHHe nacTOTbi KOAeöaHnfl 
nacca>KHpa ( b o a h t c a h )  h hh3koh 
nacTOTe KOA-eöaHHH nOApeccopeH- 
(HblX M acc y  MOAep.HH3HpOBaHHOH n o ­
AyuiKH COCT3BHAO 2,12 BMeCTO 2,4 
AO MOAePHH3aUHH,

T  a 6 j i  h  u a 1

,

napaMeTp

vO
O
C

oC4

T
A

3
-1

2

U*3
O
CQ

S

m
n* m

S 3*Ul K

«0 s  s  u n u 
5 s -

. r* X  «  ; o  «  "ö 
1 S  «  S. «

MhCJIO MeCT........................ 5 6 5 7 5
I'jiyfiHHa B  nepeaHero c h -

AeHbfl B M M ............................ 470 450 460 425 440
yroji ß MejKAy noAyuiKoii

h cnHHKOtt b rpaa.............. 96 95 100 95 95
l ’ ro.T a HaKJioHa CHaeHbü

b rpaa.................................. 17 15 14 15 14
BhlCOTa A  CHAeHbH B M M  . . 370 345 360 340 360
PacCTOHHHe B  a a h  k o a c h

B M M ............................................... 300 295 — 325

T a Ö J i n u a  2

Harpy3Ka

B K l

C ipeaa nporHßa b M M

I'A3 -12 M-20 M-21 M -21A TA 3-13

1 O A y III K H
10 14,4 18 32 29 37
20 25,8 34,5 49 50 60
30 35,2 48,4 61 66 78
40 43,2 60,4 70 77 91
50 50,4 70,5 78 87 102
60 57 78,8 84 95 112
70 63,2 86 89 102 120
80 69 92 94 108 127

C n H H K H
10
20 19,5 18 37 38 28
30 E3 32,6 57 62 46
40 42 45,5 72 76 61

49 55,8 85 83 74
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a (pnc. ,1), H3roTOBJiHeMHe Me- 
3aMeHeHbi ÄeTaAHMn: 6, 2  h 7

M e T a / u io e M K H e  Ä e T a A H : a, 6,
TOÄOM XOAOÄ'HOH UITaMnOBKH 
(pnc. 2 ) H3 npocpHjiH o ä h o p o  ceneHHH, y.HH()5HUHpoBaiH«oro c aeTa- 
JIHMH OCTOBOB CHÄeHHH HOBblx Tpy30BbIX aBTOMOÖHACH T A 3 -5 2 , 
T A 3 -5 3  H HX M O Ä H (})H K aU H H .

P hc. 2.

npHMeHeHHe b  KOHCTpyKHHH nepeÄH ero CHÄeHbH h o b o t o  CbeM- 
Horo mapHHpa Ä J IH  OTKHÄblBaHHH CHHHKH, MOÄepHH3HpOB3HHbIX 
ca jiaaoK  h  noÄ yn ieK  MeHbiuefi uiHpHHbi ÄaJio B03,wo>KHocTb h c k j i io - 

UHTb n era jlH  d, e, OK, 3 (p u c . 1 ), 33MOHHB HX OAHHM KpOHUITeHIHOM

Ä H aw eTp npoBCÄOKH KpaßHHx n p y*H H  ff yBeuHneH ä o  3,4 m m .
3 t H H3MeHeHHH nO3B0ÄHÄH yMeHbUIHTb TOÄIHHHy CI1HHKH H HCKÄIO- 
HHTb cryK  cpeÄHHx npyjKHH.

Äe4>opMaHHH cnHHKH hoboh KOHCTpyKHHH (TaÖÄ. 2 ) noÄ  Ha- 
rpy3Koii 20 k z  yBejiHHHJiacb Ha 5 m m  no cpaBHeHHio c M -21 . H a  

mHTKe cnHHKH 10 HCMiOHeHbi yn o p u , 
^ ÖapaiHKH, OÖAHHOBKH, BH'HTU H OÖAH- 

UOBOHHble m aftßu , HTO ÄSÄO B03M05K- 
HOCTb OÖHBaTb CHÄeHbH 6e3 TB03ÄeH.

B  ueÄHX ncKÄioHeHHH Äe^ieKTa «c6 h - 
BaHne BaTbi b cckhhhx oShbohihoto Ma- 
T ep n a Ä a » « a  noÄyu iK y h cnHHKy BBeÄe- 
HH «aÖHBKH CeKUHH 11 H 12 H3 noAHy- 
peTaHOBoro noponAacTa.

B  oTJiHHne o t  cym ecTByiom eH  k o h - 
CTpyKunH caJia30K (pnc. 3 ) ,  MOAepHH- 
3npoBaHHHe cajia3KH (pnc. 4 ) oÖ A em e- 
h h , yÄyniueHbi h ynpom eH U.

Ä ä h  noBbiuieHHH w c c tk o c th  KpenAe- 
H H H  CaÄa30K H yCTOHHHBOCTH CHÄeHbH 
BBeÄeH «OÖbeÄWHeHHblH» KpOHUITefl« 1 
(pnc. 4 ) ;  k HeMy npncoeÄHHeH 3aKAen- 
KaMH 2  ijiHKcaTop 3  c KOHycHHMH na3a- 
mh 4, b K o ro p u e  b x o ä h t  3ameÄKa 5 
(pa3pe3 A A ) .

O cb 3ameAKH 6  npoxoÄHT nepe3 o t -  
BepcTHH KpoHuiTeiiHOB 7 h 8, npnBapeH- 
h u x  TonenHOH CBapKon k  noÄ3yHy 9. 
3am eÄ K a 5 3aKpenAeHa 'Ha och  CTOnop- 
HUM BHHTOM 10.

OöoftM a 11 coeÄHHeHa c KpoHmTeii- 
HOM 1 33KAenKaMH 12. 

n p n  noBopoTe pynKH 13 b ManpaBJieHHH crpeAKH B  3am eÄKa 5 
BbixoÄHT H3 3auenjieHHH cjiHKcaTopa 3, oßecnenHBaH cb oöoä Y  ne-

peÄBHJKeiiHH noÄ3yHy 9 BnepeÄ na 204 m m , c  b o 3 m o > k h o h  (JiHKca- 
UHeii nepea 12 m m .

P o a h k  14, uiapHK 15, cenapaTop 16, a TaK w e ceneHHH npoijiH -

ocHOBaHHH 8  (ipnc. 2 ) ,  h t o  ananHTeÄbno oßAernHJio h  ynpocTHJio 
CHÄOByio cxeM y  ocTOBa npn oAHOBpeMeHHOM noBbiuieHHH ero 
npCHHOCTH.

MoAepHH3HpoBaHHaH cnnHKa, H3o6pan<eHHaH Ha pnc. 2, Bbinou- 
HeHa 6e3 cpeÄH ero pHAa n p y*H H  u , a TaKHce ycHAHTeueft K 
(pn c . 1 ). BBeÄeHa HOBan n p y*H H a  9  (pnc. 2 ) c ÄHaMeTpoM npo- 
BOAOKH 3 M M  (ßMeCTO 2,75 M M  B npejKHefl KOHCTpyKHHH), yBeÄH- 
neHHblM HHCÄOM BHTKOB H H3MÖHeHH0H KOHCTpyKHHeft 33ÄeÄKH 
k o h u o b  npy>KHH (c m . b h ä  M )  b  HHJKHeH h  BepxHefi öa.TKax 7 
( p h c .  2 ). Вологодская областная универсальная  научная библиотека 
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aeft noji3yna m oöoÄMbi Hcnojib30ßaHu oi cymecTßyioiuHx caJia30K 
e noBHiueHHeM t o h h c c th  h x  H3roTOBueiiHH,

J leB u e  caJia3Kvi coeaHHHiOTCH c  upaßbiMH tsh-oh 13 (pn c . 2, 
b h ä  f )  nepe3 O TB epcrae 17 b 3aiuea,Ke 5 (pn c. 4) .

3amejiKa eronopa 1 h pynna 2 (pHc. 3) 3aMeHeHU oauoft py- 
k o h tk o ä  13 (pnc. 4 ), BbiBeaeHHoft Bnepea.

HcKmoneHbi npoaoabH bie jno(J)Tbi noji3yHa 3a cneT BBoaa k u h - 
hoboto  cceaHHeHHn 3amejiKH 5 c  (JinKcaiopoM 3.

B a ß o e  yM eH b m eH o  KoaH necTBO  a e T a a e ft  h chhjkbh  Bec Ha 1,5 kz. 
n p H M eH eH H e c ie M H o r o  m apH H p a  Ha n ep ea H eM  C H aeiib n  aBTOMO- 

ö n a n  « B o a r a »  y a y n u m a o  p a c K a a a a y  cn aeH bH  a a n  noayneH H H  
c n a a b H u x  MecT. B p e 3 y a b T a T e  p a u n o H a a b H o ro  pa3M eiueHHH och 
mapHHpa / (pnc 5 ), OTHOCHTeabHO KOTOpOft OTKHaHBaeTCH CHHH

Ka, aHKBHaHpoBaH 3 a 3 op  h npoBaa Meacay noayuiKoft h cnHHKoft 
b  p a 3 a o *e H H O M  n o a o *e H H H .

K p e n a e H H e  a e ß o r o  h n p a B o ro  m ap H irp oß  k  cnaeHbio ocym e- 
CTBaneTCH neTbipbM H ÖoaTaM H  n ep e3  OTBepCTHH b 3B eH bax. Ha 
HHJKHeM 3BeHe, b B ep xH e fi n a c ra ,  n pnB apeH  B K aa a b im , K C T op u ft 
n p n  c ö o p K e  B K aaau B aeTC H  b T p y ö y  ocHOBaHHH n oa yu iK H  cn a e iib H , 
oÖ ecnenH BaH  H a a e iK H y io  (jjH KcauH io mapHHipa OTHOCHTeabHO n o- 
a ym K H . JXjIH OTKHabIB3HHH cnHHKH HeOÖXOaHMO O T B e fH yT b  Ha 
4— 5 oöopotob  p y n K y  2 a o  B b ix o a a  KO H yca pynKH  H3 r a e 3 a a  h h * -  
H ero  3BeHa.

KpenaeHHe mapHHpa k noayuiKe h onnHKe, a TaKHce (jwKcauHH 
BepxHero 3B6Ha OTHOCHTeabHO HHiKHero pynKofi 2 nocTaTonuo npo 
CTbT no KOHCTpyKHHH.

K p a c n e T y  a m c k o b u x  T 0 p M 0 3 0 B

KaHa. fexH. nayK A. <1>. MALU.EHKO

D  >KyPHAJlE «ABTOMoÖHabHaa npoMumaeHHOCTb»1 h b Tpy- 
a a x  HAMH2 onyöaHKOBaHu p a cn e ra u e  h onuTH ue aauHbie 

no aHCKOBbIM T0pM033M,
3 th CTaTbH npeacTaBaniOT onpeaeaeHHbift HHTepec, oanaKo b 

hhx HMeioTcn HeaocTaTKH, aenymeHHbie aBropoM b pnae .(jiopMyn, 
BbiBoaoB h peKOMeHaauHft.

B CTaTbe, noMemeHHoft b T p y a a x  HAMH, a a a  p a cn e T a  to pm o3 
hoto MOMeHTa npHBeaeHa 4>opMyaa (cm . CTp. 13).

1
W *i R m p

t g a P l R .
-  1 +

m p ,

t g o iR u
1 +

H-H-l R m p

rac

Q =
_ QRiiilxlRmp

R u

npn BUBoae 3Toft (fiopMyabi aonym eH a oumÖKa b onpeaeaeHHH 
MOMeHTa CHUbl OTHOCHTeabHO OCH.

OÖpaTHMCa k  ipacneTHoft cxeM e MexaHH3Ma, H 3o6pa*eH H oft Ha 
pHcyHKe (cm. T a K * e  (jrar. 7, CTp. 10, Tpyaw H A M H ). B aaHHOM

ca yn a e  paccM aTpHBaeTcs ßapnaHT npH Boanoro ycTpoflcTBa c TaH- 
reHUHaabHO pacnoao*eH H biM H  rHapaBannecKHMH unaHHapaMH; 
Kawabift unaHHap co3aaeT  cn a y  Q u.

Q a  =

T.dt

P mt<

ra e  d „  —  aHaMeTp uH.m napa b c m ,
Py/c—  aaßaeH ne »H a K o c ™  b k z/c m 1.

C n a y  Q v  npnaoiKeHHyio k aHCKy 1 c o  CTopoHbi rnapaBanne- 
CKoro unaHHapa 2 b Tonne C, T. C. Jlbicux cnHTaeT HyjKHbiM p a 3- 
a o *H T b  Ha aße cocTaBasuoiuHe Q h Q i (cn a a  Q i He oöo3HaneHa 
B OpHrHHaae), a MOMeHT OTHOCHTeabHO OCH B3HTb TOabKO o t  oa

'  T. C. JI bl C bl X , «A BTO M O Ö H JIbH afl npO M blÜ IJieH H O CTb» Nb 1, 1959 
* T  C JI u  c  bi x, «T p y a u  H A M H » ,  B u n . 86, M a m rH B , 1959

noft cocTaBam om eft —  cnabi Q. TaKHM oöpa30M , m o m c h t , co3aa- 
BaeMbift npHBoaHbiM rnapaBaHnecKHM ycTpoftcTBOM, OKa3HBaeTcn 
paBHbIM

Mn =  Q R i w

rae  t . nncao unaHHapoB;
R  —  naeno cnabi Q. 

Tan Kan cnaa

Q  =  Qu

ruapaBannecKorc(a —  paccTOBime ot uem pa ToipM03a ao  och 
unaHHapa), to momcht npHBoaa öyaeT paBeH

/?2
M „ =  Qu i„.

TaKHM oöpa30M, cct3bhb öe3 yneTa momoht BTopofi coeraBUHio- 
m eft, aBTop noaynna pe3yabTaT, npoTHBopenaiunft saeMeHTapHHM 
3aK0HaM MexaHHKH. OKa3aaocb, h to  npn Hen3MeHHOM noao*eHHW 
unaHHapa, 3aaaHHOM pa3MepoM a, h nocTOHHHOM 3HaneHHH ch- 
au  Qu MOMeHT cnabi Qu OTHOCHTeabHO och TopM03a öyaeT ne- 
peMeHHblM1, 3HBHCH1UHM OT aUHHbl UHaHHapa. ÜpH 3TOM HMeeTCH 
b Bnay, hto aaHHa unaHHapa onpeaeaneT pa3Mep R ,  b3htuh aBTo- 
poM b KanecTBe naena cnabi.

B aeftcTBHTeabHocTH npn aaHHbix 3HaneHHnx cnau  Q tt h nae- 
■ia a MOMeHT M *, co3aasaeMbift npHBoaiibiM vctpohctbom , ö y ­

aeT BeaiinHHoft nocTOHHHofi, paBHofi

M « =  Quaiu ■

npn 3tcm  Mbi ncxoaHM H3 Toro, hto b peaabHOM TopM03e no- 
sepxHOCTb KOHTaKTa TopM03Horo ancKa c  nopmHeM ocTaeTcn b 
npeaeaax paöonero xoaa npaKTnnecKH nepneHannyanpHa och 
rnapaBaHnecKoro unaHHapa.

3HaneHHe to pm o3hoto MOMeHTa ancKCBoro TopM03a npuMo 
nponapuHOHaabHo MOMeHTy, co3aaßaeM0My npHBoaHUM ycTpoft- 
ctbom . nosTOMy TopM03Hcft MOMeHT, BbinHcaeHHbift no (bopMyae

R2
T. C. JIucmx, öyaeT b ~  pa3a npeßbimaTb momcht, noayneHHbiH

npn npaBHabHOM pacneTe, hto cocttbht 30— 40%.
OuiHÖKa (3aBbimeHHe) pacneTHoro MOMeHTa ÖyaeT TeM öoabuie, 

neM M eHbrne a n a M e T p  TopM03a, Tan KaK npn stom  yB ea n n u B a eT C » 
pa3HHua b pasMepax R  h a. 3 th m , b nacTHocra, m oikho  o ö ih c -
HHTb TO OÖCTOHTeabCTBO, HTO npH npOBeaeHHH CpaBHHTeabHOTO
pacneTa KoaoaonHbix h ancKOBbix TopM030B T. C. JIucmx noaynn- 
aa occöeHHO öoabuiyio pa3HHuy b topmo3hom MOMeHTe T0pM030B 
Maaoro anaMCTpa (cm. Taöa. Ha erp. 58, «Tpyau  H AM H »), 
B aeftcTBHTeabHocTH, 3HaneHHe TopM03Horo MOMeHTa aan topmo- 
30B Maaux anaMeTpoB npn b3htux pacneTHbix BeannHHax (r f « ,  
P u c , o, h ap )  öyaeT cymecTBeHHo MeHbrne.

B pe3yabTaTe npHMeHemm T. C. Jlbicux HeBepHbix pacneTHbix 
(JiopMya aaeTcn HenpaBHabHaa peKOMeHaaunn pacneTHoro 3Hane- 
hhh KOStJuJiHUHeHTa TpeHHH P i ( cm. yKa3aHHbift Burne ucypHaa).

CcnocTaBaHH BeaHHHHbi MOMeHTa TpeHHH, noayneHHue onbiTHbiw 
n pacneTHbiM nyTHMH, aBTop nnmeT: «SKcnepHMeHTaabHan KpHBa»

1 3 t o t  » e  H e a o c T a T O K  o t m c t h j i  A. n .  K o a n a K O B  b cb o c m  n w ch M e  b p e- 
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HaxoÄHTca BHyTpn pacaeTHoft aßjiacTH h co sn a a a eT  c pacaeTHoft 
k ph b o h  npn p i= 0 ,2 9 -h 0 ,3 0 ...»  X o th  T . C . J lb icu x  h caHTaeT, 
HTO K03(f)(})HUHeHT TpeHHH ÄAH HHTKHeft rpaHHuu pacaerao ft oßaa- 
c th  p i =  0,28 npHHHMaJicH Heeko;ibKO 3aHHH<eHHUM, oHa nbnaeTC» 
aaTb 3T0My Kaxoe-To oß-baiHeHHe, a 3a ieM  peKCMeHayeT npn 
pacaeTe TopM03Horo MOMeHTa npnHHMaTb k o s^ ^ huhöht  Tpem ia 
«...ßjiHHie k  HH>KHeMy n p ea ea y  K03tj)4>HUHeHTa TpeHHa HaKaaaoK». 
O ä h 3ko  a ea o  ne b HCKyccxBeHHbix oßbacHeHHax, a b Hcno;ib30Ba- 
ihhh ä a h  aHa^H3a SKcnepHMeHTaAbHUX a a m iu x  HeßepHoro ypaa- 
HeHHa TOpMOSHOrO MOMeHTa.

Ecah npoH3BecTH aHaJiorHHHbiH pacaeT no TeM » e  onbiTHbiM 
ÄaHHbiM, KOTopbiMH o n e p n p o B a A a  T . C. J lb icu x  (cm . pnc. 5 b 
TeKCT), ho Hcno^b3ya HcnpaBJieHHbie pacaeTHbie ypaBiieHHH, t o  
noJiyaHM ß c jiee  peajibH oe 3HaaeHHe K03<}><})HUHeHTa TpeHHa 
P i = 0 ,3 4 , npeBbiu iaiom ee na 0,06 peKOMeHaamno T . C . J Iu c u x .

I l p a B H ^ b H o e  p a c a e T H o e  » H a a e H H e  K 0 3 < }> (}> H U H e H T a  x p e n H a  H M e e i  

ß o A b i n o e  3 H a a e H H e  n p n  p a c a e T e  ä h ck o b u x  T o p M 0 3 0 B  c  c a M o y c a -  

j i e H H e M ,  T a K  K a K  b äshhom  c a y a a e  topm o3hoh m omcht h K 0 3 (j ) ( j )H -  

U H C H T  T p e H H H  C B H 3 a H b I  H e A H H e ft iH O H  3 a B H C H M C C T b K ).  I l o S T O M y  O T - 

K J io H e H H e  b i p a c a e T H O M  3 H a a e H H H  K o a c fK jm u H e H T a  T p e H H H  H a  20%  
M O J K eT  a a T b  p a 3 H H U .y  b topm oshom  M O M e H T e  ä o  30 % .

P acaeT H oe ypaBHeHHe TopM 03Horo MOMeHTa, onyßAHKOBaimoe b 
jKy.pHaae «AßTOM oßHAbHaa npoMbimaeHHOCTb», HeBepHO no cym e- 
CTBy, TaK KaK pa3MepH0CTb MOMeHTa b s to m  BbipaaceHHH ÄaHa b 
KHÄorpaM M ax

^  RinV-\Rmp 1 2

4 tg a aR m Pj Rmp j  (J-2fAlRmp

tg  a R m R?

rÄ e  d, a, R , R m, R mp —  BeanaHHU, BHpaiKeHHbie b m m ;
P n c  —  ÄBBÄeHHC JKHÄKOCTH B KZ/CM2.

HenpaBHÄbHOCTb s t o t o  ypaBHeHna no pa3MepH0CTH momchtb 
BnoaHe oaeBHÄHa. O aH aK o cÄ eÄ yeT  yKa3aTb h Ha BTopyio HeßpeiK- 
HoeTb. A b to p  CTaTbH yKa3UBaeT ÄHaMeTp UHAHHapa b m m , a äbb- 
JieHHÖ 5KHÄKOCTH —  B k z /c m 2. B AeHCTBHTeAb'HOCTH B 3T0M ypaB- 
HeHHH ÄHaMeTp UHJIHHÄpa Ä O Ä *eH  Bbipa)KaTbCH B CM, HTO ÄÄCT 
pa3HHny b 100 paa.

noHHTHe K034aj)HÄHeHTa ycHÄHa S, BBeaeiiHoe T. C. JIucux, 
HBJiaeTca yaoßHUM  ääh  yaeTa  sijxJieKTHBHOCTH ÄeiicTBHa MexaHH3- 
Ma ycHJieHHa, ho npHMeHeHHe s t o t o  noHHTHa k TopMC3aM c pa3- 
AHailUMH P337KHMHUMH MeX3HH3MaMH HeOÄH03HaHHO. Y  aBTOpa 
B Ä3HH0M. Bonpoce « e T  ÄOAJKHOH aeTKOCTH. B TOpM03e C OCeBbIM 
pacnoÄO*eHHeM  pa3>KHMHoro ycTpoftcTBa (topm o3  c nHeBMaTHae- 
ckhm npHBOÄOM) H3MeHeHHe yma HaKAOHa KaHaBOK no3BOÄaei
H3MeHHTb TOPM03HOH MOMeHT npH HeH3M6HHOM yCHÄHH H XOÄe ne- 
Ä 3 Ä H  T0pMO3a. B T0pM03e C TaHreHUHaAbHbIM paenOJIOHieHHeM 
pa3>KHMHoro ycTpoHCTBa caMoycHJieHHe TopM03a opraHnaecKH 
cBH3aHO c nepeÄaToaHbiM hhcaom npHBOÄa TopM03a, TaK KaK y ro a  
naKJiofla KanaBOK BAHaeT « e  ToabKo « a  Kö3<t>(})HUHeHT ycHAHH 5 , 
ho OÄHOBpeMeHHO h na nepeaaTOHHoe ancao pa3>KHMHoro Mexa- 
HH3Ma

1

HanpHM ep, a a a  y ra a  a=30°, yKa3aHHoro b Taßanne Ha CTp. 58 
(«Tpyabi H A M H »), h pi =  0,35 KoscjxJmuHeHT ycnaeHna a a a  o ä ' 
« o r o  ÄHcxa cocTaB aaeT S i=2 ,5  npn stom  nepeaaTOHHoe ancao 
pa3 »H M H oro  MexaHH3Ma ßyaeT  paBiie ip.M =  1,73. E can  yMeHb- 

maTb y ro a  a o t  35 a o  25°, t o  K03())())Hu.HeHT ycn a n a  yBeanaHTca 
b 2 pa3a ( o t  2 a o  4), oaHano OaHOBpeMeHHo yBeanaHTca, x o th  
h HecKoabKO b MeHbineft CTeneHH, nepeaaTOHHoe a n ca o  npHBoaa 
( o t  i p .M — 1.43 ao ip .M  =  2,14, t .  e. b 1,5 p a a a ). CaeaoBaTeah- 

HO, yTB ep*aeH H H  aBTopa O TOM, HTO «TOpM03HOß MOMeHT MOJKHO 
H3M6HHTb, MeHHH yrOÄ HaKÄCHa KaHaBOK» HBaaeTca OÄHOCTOpOH-
hhm, TaK KaK b paßoaeM  aHana30He y ra o ß  a ( o t  25 a o  35°) yße- 
anaeHHe xopM03Horo MOMeHTa b 3HaaHTeabHOH CTeneHH nponcxo- 
ä h t  3a caeT yBeanaeHHa nepeaaToaH oro ancaa  npHBoaa. TaKHM 
Oßpa3CM, C TOHKH 3p6HHH CaMOyCHaeHHH ÄHCKOBbie TOpM03a c  

TaHreHUHaabHbiM pacnoaoaceHHeM pa3a<HMHoro MexaHH3Ma He oß- 
aaaaiOT ocoOhm h KaaecTBeHHbiMH npenMymecTBaMH. PaccM aTpn- 
Baa KHHeMaTHKy npHBoaa, HeoßxoaHM o yaHTbmaTb nepeaaTOHHoe 
an cao  pa3>KHMHoro MexaHH3Ma, TaK KaK npocToe H3MeHeHHe y r ­
aa a He nc3BoaHT peniHTb 3 a a a a y  noayaeHHa TpeßyeM oro  MOMeH­
Ta npn 3aaa«HOM ycnann  Ha neaaan  TopM03a h orpaHHaeHHOM xo- 
a e  neaaan . B paß oT ax  T. C. J lb icu x  s t o t  Bnopoc He paccMaTpn- 
Baaca.

PaßoTa ABHraiejieH HA3-204 Ha oßjierHeHHbix TOiuiHBax

KaHa. T e x H .  Hayn JI. A. f l E M bflH O B , y . C. AXT51MOB,

H. B. ATEEB, K. A. nAX.OMOB, C. K. CAPA4>AHOB

O A  nOCJlEUHHE r o a u  bo M H o r n x  c r p a H a x  p e 3 K o  B 0 3 p o c a o  

^  n o T p e ß a e H H e  T o n a n B  a a a  Ä B H r a T e a e n  c  B o c n a a M e H e H H e M  

OT O K 3 T H H  B C B H 3 H  C U IH p O K H M  p a C n p O C T p a H e H H e M  3 T H X  Ä B H r a -  

Teaeft bo  B c e x  B H a a x  T p a H c n o p T a .  K o H C T p y K T o p b i  h n c c a e a o B a T e -  

a n  3 a H H M a iO T c a  B o n p o c o M  p a c r n n p e H H a  a c c o p T H M e H T a  T o n a n B  a a a  

a B H r a T e a e f t .

HHTepeCHO BbIHBHTb B03MOJKHOCTb H npOÄOa5KHTeabHOCTb p a ß o -  

tm  OTeaecTBeuHbix cepniiHbix aBHraTeaeft HA3-204 Ha ßoaee a er- 
khx TonaHBax, aeM CTaHaapTHoe TonanBo flJ I. B Taßa. 1 npHBe- 
aeHbi ocHOBHbie noKa3aTean npHMeHHBuiHXca xcnaHB no aaHHbiM 
aHaaH3a npoß.

l a 6 .i n u a 1

noKa3aiejiH TonanB
BeH3HH

A-72
PeaKTnBiioe 

TOnaiiBO TC-1 Ton.iHBO a a

OKTanoBoe (ueiaHOBoe)
MHC.IO...................................... 72 (42) (49)

TeMnepaTypa naaa.aa Knne- 
HH« B ° C .............................. 45 125 176

Konen KHiiemm b °C  . . . . 185 266 349
yae.TbHHfi eec npn 20=’C

8 ClcM3 ............... ... 0,740 0,777 0,851
Bll3KOCTb KHIICMaTHMeCKaH 

npn 20°C b  c c m ............... 0,85 1,27 4,56
TeMnepaTypa BcnbmiKii b  °C — 24 66
TeMnepaTypa nanana npnc- 

Tä.T.TJ3aUHH B "C  . . . . . _ - 6 0 - 3 5
Hnauiaa TenaOTBopnaa cno- 

COÖHOCTb B KKaA^K! . . . 10 400 10 250 10 180

C u e a b K )  ß o a e e  a e T a a b H o r o  H c c a e a o B a H H a  n a p a M e T p o B  paßoae- 
r o  npouecca no H H anK aiopH b iM  a n a rp a M M a M , KpoMe o c h o b h h x  

T o n a n B ,  n p H M e H a a n c b  cMecn TC-1 c ß e H 3 H H 0 M  A-72 npH n o B b i m e ­

H H H  b  K a a i a o f t  C M e c n  c o a e p > K a H H H  ß e H 3 H H a  H a  10%, a TaKnce 
npncaana k  a n c T O M y  ß e m n H y  M O T o p H o r o  M a c a a  Jin-11.

K aK  noKa3aan npoßeaeHHbie HccaeaoBaHHa, aßH raTeab HA3-204 
MOJKeT paßoTaTb Ha Bcex npnMeneHHbix TonaHBax, BKaroaaa h h -  

CTbift aBTOMoßnabHbift ßeH3HH A-72. O aH aKo Ha ßeH3HHe A-72 npn 
ancae oßopoTOB KoaeH aaTcro B a a a  n=700-r900 (n o  cKopocTHoft 
xapaKTepncTHKe) h  Ha Harpy3Kax H H *e  75% o t  scjHjieKTHBHOH 
m o u ih o c th  aßH raTeab HA3-204 paßoTaeT HeycToftaHBo.

n o  CKopocTHbiM xapaKTepncTHKaM (pn c. 1) m o * h o  ßbiao Ha- 
ß aioaaTb  nocTen eH «ce  yMeHbrnenne K pyTam ero  MOMeHTa M K h  

34)4>eKTHBHoft MomHOCTH ÄBHraTeaa N e npn oßaeraeHHH (JjpaK- 
U h o h h o d o  cocTaßa npHMeHaeMoro TonaHBa 3a caeT c h h j k c h h h  B e -  

coßoro 3apaaa, a caeaoBaTeabHO, noHHaceHHoft TenacTBopHon cno- 
c o ö h o c t h  cMecn, OTHeceHHOft k  eaHHiiue oßbeM a.

Tan, npn p a ß o T e  Ha T on a H B e  TC-1 ( a )  MomHOCTb Ä B H raT eaa  
51A2‘-204 noH H H <aaacb no oTH om eH H io  k  e r o  m o i u h o c t h  Ha TonaH Be 
JI.JI (6 ) Ha 2,3— 9%; npn p a ß o T e  na CM ecn 50% TonaH B a TC-1 
50% ßeH3HHa A-72 (e ) —  na 8— 15%; n pn  p a ß o T e  na 6eH3HHe 
A-72 ( z )  —  na 17— 22% (p n c . 1).

Ha pn c. 2 n oK a3 aH o  H3M eHeHne 3()>())eKTHBHbix 3 KOHOMHaecKHx 
n oK a 3 a T e a e ft  h  n ap aM eT p oB  p a ß o a e r o  n p o u e c c a  n pn  p a ß oT e  ä b h -  

r a T e a a  HA3-204 c H acoc-tfiop cy iiK aM H  cepH H  60 Ha ncnb iTann b ix  
T o n a H B ax  n pn  «  =  2000 c 6 / m h h  h  n ou H ofi n o a a a e  TonaH B a. Ha 
p n c. 2 , K poM e a e ftcT B H T ea b H o ro  a a c o ß o ro  p a c x o a a  TonaH B a  G r ,  
n 3 M ep e n n o ro  BecoBbiM  cn oc oß oM , n oK a a a n  ycaoB iib ift  a a c o ß o ft  p a c -  

x c a  T o n a iiB a  G T , KOTopbiH ßbia o n p e a e a e n .B  c o o tb c tc tb h h  ch 3 -
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MeHeHHeM yaeab H oro  Beca TonaHBa. IToHH>xeHHe b b 3 k o c th  h 0 6 - 
pa30BaHHe napoB TonaHBa npn aaHHoft u h k u o b o h  n oa a ae  He yan- 
TbiBa.iocb. K an  b h ä h o  h3 pnc. 2, BeananHa G T  no Mepe oßaerae- 

hhh  (JjpaKUHOHHorc c o c T a B a  T o n .iH B a  y .M eH b m aeT C H  ßoabiue, new 

BeJlHHHHa G r .

MccjieÄOBanHH no  onpeaeaeHH io BeanaHHbi yTeaKH TonaHBa ae- 
pe3 3a3opbi b npeu,H3HOHHbix a eT a a n x  b CBH3H c  noHH5KeHHeM ero

P hc. C K op ocT H b ie  xap aK Tepn cTH K H  ÄB H raTe.iB  HA3-204, 
p a ö o T a r o iu e r o  na pa3H H aH bix TonaH B ax ,

Qez/n.c.i.
240  
220 

dP .
f ä m a x  k z/c m  t °

P h c . 2. M 3M eHeHHe sipipeKTHBHbix s k o h c m h h c c k h x  n oK a 3 a T e .ie ft  h 
n ap aM eT p o B  p a ß o a e r o  n p o u e c c a  U B H raT ean  HAS'-204. .

(H a c o c - t jw p c y H K H  cep n n  60; n='2000 o 6/mhh; n o jiH a n  n o a a a a )

aBH raTeaa Ha CMecnx, coaep>Kaui.Hx ßonbinoH npoueHT 6eH3HHa, 
ocoöeHHo npn onpeaeaeHHH nycKc-Bbix KaaecTB aBHraTean.

'la c o B o fl pacxoa TonaHBa G T  h  BecoBoe KoanaecTBo TonaHBa, 

BnpbicKHBaeMoro b u h j ih h ä P 3a u h k u  q%  , c o 6 aeraeHHeM (ppaK- 
UHOHHoro cecTasa noHUiKauHCb Tax: npn paßöTe Ha Ton.iHBe TC-1

no OTHomenHK) k  n a c o ß O M y  p a c x o a y  a B H r a T e a a ,  p a 6 o T a r o iu e r o  na 
T o n .iH B e  Ü .J I, n a  12— 1 3 % ;  n p n  p a ö o T e  H a c M e c n  5 0 %  T o n a n -  

Ba  T C - 1  h 5 0 %  6 eH 3 H H a  A - 7 2  Ha 19— 2 0 % ;  n p n  p a ö o T e  H a  6eH- 
3H H e A - 7 2  H a 2 6 — 2 7 % .

O ß p a m a e T  na c e ö a  BHHMaHHe OTHOCHTeabHo M eH binee cH H iKenne 
M om H ccTH bix  n oK a 3 a T ea e ft  a B H ra T e a a  n o  cpaB H eH H io c o  CHHjKe- 
HHeM a a c o B o r o  p a c x o a a  TonaH B a. 3 t o  CB H aeTeabC TByeT 06  yaya - 
ineHHH Ton.iHBHOH s k o h o m h h h o c th  a B H ra T e a a  n pn  n e p e ß o a e  e r o  
Ha ö o a e e  a e r a o e  TonuH B o h n c a T B e p a c a a e T c a  3HaaeHHHMH y a e a b -  
H o ro  p a c x o a a  TonaH B a gem\n n0 cK opocTH b iM  x ap aK T ep u cT H K aM . 

O a H a x o  M HHHM aabHoe 3H aaeH H e g e mjn O K a 3 a a ocb  n p n  p a ö o T e  

n e  Ha 6eH3HHe, a Ha CM ecn, c o c T o n iu e ft  npn6 aH 3 H TeabH o H3 30% 
TonaH B a TC-1 «  70% 6 eH3HHa A-72 (m pn « ~  1300 o 6/m hh ).

Ha p n c .  3 n p H B e a e H b i H H a n K a T o p H b ie  a n a r p a M M b i a a H r a T e u H , 

CH H Tbie n p n  p a ö o T e  H a T o n . iH B a x  JXJl ( a ) ,  TC-1 ( 6 )  h  A-72 c H a- 

c o c - ip o p c y H K a M H  c e p n H  60 ( e )  h  c e p n n  80 ( a ) .  O ö p a m a e T  H a c e -  

6 h  B H H M aH H e x a p a K T e p  H H a n K a T o p H b ix  a n a r p ä M M  n p n  p a 6 o T e  

a B H r a T e a a  na 6 eH 3 H H e. B c a e a c T B H e  y B e a H H H B a ro m e H c a  3 aaep > K K H  

ca M O B o c n a a M e H e H H H  6 eH 3 H H a  a 3 , K O T O p o e  o n p e a e a a a o c b  n o  r e o -  

m £ tp H n ecK H m  <J>a3aM n o a a a n ,  a a ß a e H H e  p c , c o o T B e T C T B y ro iu .e e  

H a a a a y  b h ä h m c t o  c ro p a H H H  T o n a H B a , C K a 3 a a o c b  3 H a a H T e a b H o  

n o 3 a H e e  h  n o  a ß c o a r o r a o H  B e a n a H H e  H n n ce, n eM  a a B a e H H e  p c , 
c o o T B e T C T B y r o iu e e  n o a o * e H H r o  n o p u iH H  b  b .m .t .  M a K C H M a u b H o e  

a a B a e H H e  c r o p a H H H  p 2 c o ß a e r a e u H e M  4 > p a K u n o H H o ro  c o c T a i ia  

T o n a H B a  H 3 M eH H a o cb  H e 3 H a n H T e a b H o  (p n c .  3), b h u h m o , B c a e a c T B H e  
n o c T e n e H H o r o  cH H aceH H H  m iK a o B o n  n o a a a n  q n . O a H a x o ,  H ecM O T- 

p n  H a  s t o ,  C T en eH b  n o B b im eH H H  a a B a e i iH a  h  » e c T K O C T b  p a ö o T b i  

a B H r a T e a a  yß eu H H H B aaH C b .

TIo HnanKaTopHbiM anarpaM MaM 6biaa noacaHTaHa n p oacan cH - 
TeabHOCTb (pa3bi BHaHMoro cropaHHH no y r a y  noßopoTa ko-

b h 3 k o c th  noKa3b iB aroT , h t o  y T e a x a  He n p eB b iu ia eT  0,3%. C a e a o -  
B aT eab H o, o a H o ft  H3 o c h o b h h x  npnaw H  CHHxeHHH a a c o B o ro  p a c ­
x o a a  T on a H B a , a  B caeacT B H e  s t o t o  h scfupeKTHBHbix n oK a3 aT eu e fi 
a B H ra T e a a , H B a a eT ca  He T o a b K o  y.MeHbiueHHe y a e a b H o ro  B eca  T o n ­
aH B a , h o  h  o 6 p a 3 0 B aH n e  e r o  n a p c «  b CHCTeMe nHTaHHH. H a u H a n e  
n a p o ß b ix  n p o ö o K  TonaH B a  b cH C T eu e  n p o a B a a a o c b  n pn  p a ö o T e

t r ° C  
400

f ------- z
__ a

JA i' __ e c ,
/  tx N 1600 00/t

___
Ö.M.m

P hc. 3. HHaHKaropHbie anarpaMMbi, noayaenHbie npn paöoTe aBH- 
raTeaa 3A3-204 Ha pa3anHHbix TonanBax.

aeH H aroro Baaa b 3 3 b h ch m o c th  o t  c o p ia  TonaHBa (pnc. 4). Tlca 
c})a3oft BnaHMoro cropaHHH 3aecb h a a a e e  noHHMaeTca nepBbift ne- 
pn oa  cropaHHH, xapaKTepH3yroiuHHca HHTeHCHBHWM HapacTaHHeM 
aaBaeHHH a o  MaKCHMaabHoro.

YB eaH neH H e y r a a  3aaep>KKH BoenaaM eH eH H H  a o  o n p eaeaeH H b ix  
»HaneHHÖ ccnpoBO ucaaeTC H  yM eH biueH H eM  (pa3bi B n aH M oro  c r o p a ­
HHH, a 3aTeM , HecM OTpn Ha vBeuH neH H e BeanHHHbi a3 , (pa3a  bh-

an 
14

&

X.

r ^ n=2
___. .L V  J

100 00/

I 
;

HSp
NCf»

,

——x- S-i >

4 / !  TC-1 50% TC-1 
50%  A - 72

4 -7 2

P hc . 4. H3MeHeHne npoaoaacHTeabHOCTH (pa3bi BHaiiM oro crcpaHHH 
b 33BHCHMOCTH o t  copTa npHMeHHeMoro TonaHBa.

a H M o r o  c ro p a H H H  a „  n a w H H a eT  B 0 3 p a c T a T b .  M H H H M a a b H o e  3ha- 
n eH H e  a n c o o T B e T C T B y e T  n p H M e p u o  c o a e p * a H H r o  6 eH 3 H H a  b k o - 
a n n e c T B e  40— 70 b T o n a H B e  TC-1. C  noHHH<eHHe'M  B ea n n H H b i n 
THaneHne a 3  y a e a H a H B a e T C H , a (p a 3 a  B H a n M o r o  c r o p a H H H  a „  

yMeHbinaeTCH na 4— 8°.
Y B e a H a e H H e  n e p n o a a  3 a a e p * K H  B o e n a a M e H e H H H  n p n B o a H T  k  p o -  

C Ty  K o a n a e c T B a  T o n a H B a , B n p b ic H y T o r o  b u n a H H a p  a B H r a T e u n  k 
M O M eH T y  B o e n a a M e H e H H H . ■

K a K  H3BecTHO n p n  p a ö o T e  a B H ra T ea n  Ha HOMHHaabHOM pe- 
* H M e  h T onaH B e J1JI 20— 25% T o n a n B »  n oaaeTC H  b u naH H ap  3a 
n e p n o a  3ana3ab iBanH H  BoenaaM eH eH H H , a o cT a a b H b ie  75— 80% 
BnpbicKHBaiOTCH b n p o u e c c e  cropaH H H , 3axB aTbm aH  o k o . io  30—
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4 0 %  B p e M e H H  3 t o h  C T a / iH H  n p o u e c c a .  E c j ih  C H H T a T b ,  h t o  o t h o c h - 

T e n b H a H  n o u a n a  T o n j iH B a  b  C O B p e M e H H O M  U B H r a T e j i e  y B e j iH H H B a e T -  

ch  n p o n o p u n o n a j i b H o  y r j i y  n o B o p o T a  K O J ie H H a T o r o  B a j i a  ( b  u e ö -  

c T B H T e . ib H o c T H  n e p B b i e  12— 183 o T H o c H T e j i b H a n  n o u a n a  T o n j iH B a  

H 3 M e H n e T C H  n o  k p h b o h  c  B o r H y T o c T b i o ,  o ö p a i u e H H o f t  k  o c h  a 6 c -  

U H C c ) ,  t o  y B e . iH u e H H e  H H U H K a T o p H o r o  n e p n o u a  S a u e p n o n  B o c n j i a -  

M e H eH H H  o t  12— 15° u o  19— 28° n p H B e u e T  k  3 « a H H T e j i b H O M y  y B e -  

.T H u e H H io  K O J iH n e c T B a  T o n j iH B a  ( a o  4 0 — 5 0 %  o t  q ^ ) ,  B n p b i c H y T o -  

r o  b  u h j ih h u p  k  M O M e H T y  B o c n j i a M e H e H H H .  B  s t o m  c j i y n a e  ö c j i b -  

m H i i  3 a p n u  T o n j iH B a  n o a ß e p r a e T C H  n p e a n j i a M e H H o f l  n o u r o T O B K e .  

B  p e 3 y j i b T a T e  b  m o m c h t  B o c n j i a M e H e H H H  B 0 3 H H K a e T  ß o j i b i u e e  k o - 

. iH u e c T B O  o n a r o B  n J ia M e H H  h  n p o u e c c  c r c p a H H H  n p o T e K a e T  ß o j i e e  

S H ep rU H iH O  H C  B b IC O K O H  C KO pO CTblO  ,H a p a C T a H H H  U aB JieH H H . 0 T O , 

b  c b o k ) o n e p e u ß ,  B b i3 b iB a e T  c o u p a i u e H H e  B p e M e H H ,  b  T e n e H H e  k o - 

T o p o r o  u o c T H r a e T C H  M a K C H M a J ib H o e  u a ß j i e H H e  c r o p a H H H ,  h  y B e j iH -  

q e H H e  B p e M e H H  H a  u o r o p a H H e  T o n a H B a .  f l o s T O M y  c  y ß e J iH n e H H e M

0,97 1,99 2,90 3,87 9,89 Pe kz/cm1

P hc. 5. Harpy30UHasi XapaKTepncTHKa UBHraTejiH H A 3-20 4  na 
pa3JiHHHux TonjiHBax npn ra =  2000 o 6 / m h h :

/ —  TOnjiHBHa» C M ecb  50% TC-1 h 50% A-72 (Hacoc-jiopcyHKH cepHH 60); 
2 — TonJiHBO äjih aBHraTeJieft c BocnjiaMeHeHHeM ot ok3thh (Hacoc-4)op- 
cyHKH cepHH 60); 3 —  TonjiHBHan c M e c b  50% TC-1 h 50% A-72 (Hacoc-<j)Op- 

cyHKH c ep H H  80).

b onpeae;ieH H bix npeA eA ax nepHOAa 3aAep>KKH BoenjiaMeHeHHH, 
b h a h m o , y B e A H ^ H B a e T C K  n j i o m a A b  H H A H K a T o p H O H  A H a r p a M M b i  h  

ö jia ro u a p a  3T0My sKCHOMHHHOCTb paßoTbi UBHraTejiH.
I l o  Harpy3ouHOH xapaKTepncTHKe (pnc. 5 ) ßojiee sKOHOMHHHan 

paßoTa UBHraTejiH Ha jictkom  TonjiHBe 6e3 peryjw poBO K TonjiHB- 
Hoii annapaTypw  HaßjuouaeTCH TOJibKo npn Harpy3Kax, 6jih3khx k 
noJiHbiM. Ha uacTHHHHx Harpy3Kax, 6jih3khx k SKcnjiyaTauHOH- 
iibiM, HecKo.ibKo yBejiHHHBaeTcn yaeJibHbiii pacxou  TonjiHBa npn- 
MepHO Ha 3— 4 % .  TaKHM oßpa30M, b  3KcnjiyaTauHoiiHbix yc.ioBHHx 
UBHraTeub H A 3 -2 0 4  ßyueT paßoTaTb MeHee skohom hhho Ha ßojiee 
uerKOM TonuHBe, neM npn paßoTe Ha TonjiHBe ujih UBHraTejieii c 
BocnuaMeHeHHeM o t  o k 3 th h .

HecKOJibKO noBbiuieHHbiii pacxou  ß o jiee  jie rK oro  no (JipaKUHOH- 
HOMy cocTaßy  TonjiHBa upn nacTHHHbix Harpy3Kax UBHraTejiH c b h - 

ueTe.ibCTByeT o  HeoßxouHMOCTH npoßeueHHH peryanpoBOK ußnra- 
TeuH u j i h  nouyueHHH HaHßojibiueft e ro  s k o h o m h h h o c t h .

MaKCHMaubHan CKopocTb HapacTaHHH naBJieHHH c yMeHbiue- 
HHeM ueTaiHOBoro HHCJia h yaeuHueHHeM 3HaneHHH 0 3  H3MeHH- 
uacb b  c jieay io iU H x n p eu ejiax : npn paßoTe Ha TonjiHBe JTJ1 —  
10— 11 kz/cm2 ■ zpa d ; npn paßoTe Ha TonjiHBe TC -1  —  
6— 11 kz/cm2 • apad; npn ipaßoTe Ha CMecn 50%  TonjiHBa TC -1 h 

50%  6eH3HHa A -72  —  9— 23 kz/cm2 ■ apad; npn paßoTe Ha 6eH3HHe 
A -72  —  16— 33 k z /c m 2 ■ apad.

B H a u e H H H  C T en eH H  n o B b iu ie H H H  u a ß . i e H H H  ( h a m h  b 3 h t o  o t h o -

rneHHe — j H3MenHUHCb b  n peu eu ax o t  1,46 uo 1,73 npn pa-

P c J
S o T e  Ha 6eH3HHe.

Ä j i h  noBbiuieHHH MomHccTHbix noKa3aTejieft npu Hcnojib30BaHHii 
TOnjIHB C OÖJierqeHHbIM (JipaKUHOH'HblM COCTaBOM H nOHH*eHHbIM
HeTaHOBbiM h h c j i o m  Ha usH raTejib J1A3-204 6 u u h  ycTaHOBjieHb/ 
Hacoc-c})opcyHKH cepuu 80 b m c c t o  Hacoc-iJiopcyHOK cepuu 60.

H acoc-ipopcyHKH cepHH 60, KaK H3BecTHc, oTJinuaioTCH yßejiH 
Ue»HOH npOH3BOUHTeJlbHOCTbIO (npHM^pHO Ha 2 5 % ) H TeM, HTO 
«H JK iH H H  OTCeUHaH KpOMKH nJiyiHHCepa 3T0H HaCOC-(J)OpcyHKH npn- 
Man. noaTO M y y  Hacoc-^opcyHKH cepun 80 no Mepe yBejiHueHHH 
nouauH KCHeu BnpbicKa Bcerua nocTOHHHbin, yBeJiHUHBaeTCH jin iu t 
y ro ji onepe*eH H H  BnpbicKa, npaueM npu nojinoft nouaue o h  paBen 
19° u o  b . m . t .  BMecTO 14° y  Hacoc-())opcyHKH cepHH 60. Hacoc-(}>op ' 
cyHKa HMeeT peMb OTBepCTHH b  pacnuJiHTejie unaw eTpoM  0,15 jk/,i, 

a He iuecTb, KaK y  Hacoc-c[>opcyHKH cepHH 60.
TonuHBHo-SKCHOMHHecKHe h  MomHocTHbie noKa3aTejiH ußHraTe’ 

j i h  npn s t o m  noßbicHjiHCb. TaK , npn paöoTe Ha TonjiHBe TC -1  m o lu -  

HOCTb nOBblCHJiaCb Ha 8— 18% no CpaBiHeHHIO C MOUlHOCTblO UBH- 
raTejiH , paß oT a io iu ero  Ha TonjiHBe ä ä  h  HM eiom ero Hacoc-ijiop- 
cyHKH cepHH 60, npn paßoTe Ha c m c c h  50%  TcnJiHBa TC -1  h  50%  
6eH3HHa A -72  MOIUHOCTb yBejiHHHJiacb Ha 2— 12% ; npu paßoTe Ha 
6eH3HHe A -72  MomHOCTb B03pocua « a  2 % , t .  e. OKa3a;iacb paBHoii 
m o i u h o c t h ,  CHHMaeMoii c  UBHraTejiH 5 IA 3-204 npH paßoTe Ha Ton 
jiHBe u j i h  uBHraTejieft c BocnjiaMeHeHHeM o t  c h o t h h  c  Hacoc-ijiop- 
cyHKaMH cepHH 60.

H accBoft pacxou  TonaHBa G T  npn paßoTe c Hacoc-4)opcyHKaM'.i 

cepHH 80 H3MeHHJicH Ha 3— 10% npn paßoTe « a  TonjiHBe TC -1 
cjieuyioiuHM  oßpa30M: npn paöoT e Ha cMecn 50%  TonjiHBa TC -J  
h  50%  6eH3HHa A -72  Ha 3 % ; npn paßoTe na 6eH3HHe A -72  noHH- 
3HJICH Ha 5 % .

np H  HCn0.Tb30BaHHH HaCOC-())OpcyHOK CepHH 80 MaKCHMaJIbHaH 
CKopocTb HapacTaHHH uaßjieHHH yBejiHMHBaeTCH npn p a 6 oTe h b  

T o n j iH B e  Ä J I  u o  4— 20 k z/c m 2 ■ apad; npH paßoTe Ha t c u j i h b ?  

TC-1 —  uo 5,0— 17 K a /c M 2 ■ apad ; npn paöoT e Ha CMecH 50%  Ton- 
jiHBa TC -1  h  50%  6 eH3 HHa A -72  —  uo 8— 24 k z/c m 2 -a p a d ; npu 
paöoT e Ha 6eH3HHe A -72  —  uo 20— 38 k z /c m 2 ■ apad.

CpaBHHBan paßoTy UBHraTejiH Ha TonjiHBe, cocTaBJieHHOM H3 
97 ,5%  6eH3HHa A -72  h  2,5%  Macua Ä .n -1 1 , c  paöoToft e ro  Ha 6 eH- 
3HHe A-72, m o * i h o  oTMeTHTb, h t o  uoßaBJieHHe 2,5%  M acjia noBbi- 
uiaeT MomnocTHbie noKa3aTejiH UBHraTejiH Ha 3— 6 % , uacoBofi 
p acxou  TonjiHBa G r  na 1— 3% , a yueJibHbift p acxou  g e  noHH- 

» a e T  Ha 1— 6 % . YBeuHHeHHe b  TonjiHBe couepiKaHHH Macua uo 
5 %  noBbimaeT MoiuHOCTb Ha 4— 6 % , HacoBoft p acxou  TonjiHBa Ha 
2— 4 % , a yueJibHbift p acxou  TonjiHBa yMeHbiuaeT Ha 1— 5% -

TaKHM oßpa30M, uoöaBJieHHe Macua Ä n -1 1  k  6eH3HHy A -72  b  

KOJIHHeCTBe 2,5— 5%  HeCKOJlbKO nOBblUiaeT MOIUHOCTHbie H TOnjIHB- 
HO-3KOiHOMHHecKHe noKa3aTejiH UBHraTejiH.

O u e B H U H o ,  M e u K o p a c n b iJ i e H H b ie  K a n e u b K H  M a c j i a ,  H M e io iu H e  6 o -  

J ie e  H H 3 K y io  T e M n e p a T y p y  c a M O B o c n j ia M e H e H H H ,  B o c n j ia M e H H H C b  b  

n e p ß y i o  o u e p e u b  h  3 H 3 H H T e j ib H o  p a H b iu e  o c h o b h o h  M a c c b i  T o n j iH B a ,  

b  n o c J i e u y i o u i e M  H B jiH J iH c b  o u a r a M H ,  o 6 e c n e H H B a io iu H M H  p a B H O -  

M e p H o e  c r o p a H H e  B e e i l  p a ß o n e ü  c m c c h . n p n  u o ß a B j i e H H H  k  6 e H 3 H -  

H y  M a c j i a  U B H r a T e j i b  p a ß o T a e T  H e c K O J ib K O  M a r n e ,  H H U H K a T c p H a n  

U H a r p a M M a  n o j i y n a e T C H  n o j i H e e ,  n e M  n p n  p a ß o T e  H a  6 e H 3 H H e .

P a ß oT a  uBnraTe.TH c BocnjiaMeHeHHeM o t  c h o t h h  cHHTaeTcn 
MHrKoft, Korua CKopocTb HapacTaHHH uaBJieHHH h 3 x o u h t c h  b  npe- 
u e jiax  4— 6 k z/c m 2 « a  1° y r jia  noBopoTa KOJieHHaTorc Bajia. Ecjih 
CKopocTb HapacTaHHH uaßjieHHH 0Ka3biBaeTca Bbirne yKa3aHHbix 
u u $ p , t o  paßoTa UBHraTejiH CHHTaeTcn HcecTKofl.

CepHHHbiii UBHraTejib H A 3 -2 0 4 , KaK öbiuo noKa3aHO, HMeer 
MaKCHMajibHyio CKopocTb HapacTaHHH uaßjieHHH, paBHyio 
6— 10 k z /c m 2 • zpad. npn paöoTe Ha TonjiHBe u j i h  UBHraTejieft c 
BocnjiaMeHeHHeM c t  c h o t h h .  CjieuoBaTejibHO, p a öoT y  UBHraTejiH 
H A 3-20 4  c Hacoc-tJiopcyHKaMH cepnn 60 cjieuyeT  CHHTaTb ncecT- 
Koii, a c Hacoc-tjiopcyHKaMH cepHH 80 —  BecbMa h o c t k o h .  B ueit- 
CTBHTejibHbix ycJioBHHx He oÖHapy>KHBaeTCH cTyKOB, xapaKTepn- 
3yiou;Hx HiecTKyio p a öoT y  s t o t o  UBHraTejiH Ha TonjiHBe Ä J I, ecjui 
He CHHTaTb 3HanHTejibHbiH ypoßeHb myMa, xa p a K T e fH o ro  u u h  s t o -  

r o  UBHraTejiH (85— 95 d 6 ).
K a K  b h u h c  H 3  H H u H K a T o p H b ix  U H a r p a M M ,  3 H a n e H H e  P z m a x  h 

y q a c T K H  H a p a c T a H H H  u a ß j i e H H H  n p n  p a ö o T e  H a  T o n j i H B a x  c  ö o j i b -  

iu h m  n e p H O U O M  3 a u e p * K H  B o c n j i a M e H e H H H  3 H a n H T e J ib H o  C M e iu a iO T -  

c h  n o  p a ß o n e M y  x o u y  n o p u iH H .

Ä Toßbi npoßepHTb, M O *eT  j i h  UBHraTejib 3 A 3 -2 0 4  uJiHTejibHO 
paßoTaTb Ha oßjierHeHHOM TonjiHBe c yKa3aH«biMH BejiHHHHa- 

d p
m h  --------- , a T a K * e  BbiHBHTb, KaK paöcTaeT UBHraTeub h  ero  T o n -
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26 A B T O M O Ö H J IbH an  npO M blü JJ ieH H O C Tb .Ns 2, 1961 r.

ajinTejibHue CTeHÄOBbie HcnHTaHHH oähoto ÄBHraTeaa HA3-204K 
((JjopcMpoBaHHoro) c  Hacoc-fpopcynKaM H c e p n «  80 « a  toiijih- 
ße 1C-1 b  TeaeHHe rapaHTiiftHoro cp oxa  cAyjxßb i (400 MOTCMaccm), 
Ä ß yx  ÄBHraTeÄeft HA3-204 Ha cmpch, cocTonm eft H3 50% tchiah- 
Ba TC-1 h 50% 6eH3HHa A-72 B.(TeqeHHe 700 MOToaacoB h rnecTH 
ÄBHraTN9.ieft_ HA3-204 b  sxcnAyaTaiiHOHHbix ycAOBHHx Ha aBTOMo- 
6hahx MA3-205. H 3 mecTH yKa3a»H bix ÄBHraTeÄeft Tpn sxcnAya- 
THpoßajiHCb Ha TonjiHBe TC-1, a Tpn —  Ha ToruiHBe

f l B H r a r e a n  n a  C T e H a e  p a ß o T a A H  H a  p e * n M a x  r a p a H T H Ü H b ix  h c -  

n b iT a H H H  (T a Ö A .  2) c n p H M e H e H H C M  M a c j i a  A I T l l .
T  a 6 a h i i  a 2

HHCJIO OÖOPOTOB 
K O J ieH n aT oro  Bana 

B M H H yT y

n<>K&3aHHe u iKa.ib i 
rHap0T0pM03a, B KZ B peM fl B MHH.

4 0 0 -5 0 0 0 10
1500 0 5
1600 50 60
1800 50 60
1900 5 2 ,5 60
2000 r io j iH a n  n o A a n a 40

Ton jiH B a
1350 T o  nee 30
1500 30

4 0 0 -5 0 0 0 5

B cpeaHeft nojicce Coi03a b o ch o b h om  no ÄoporaM c TßepÄbiM 
noKpbiTHeM ( ä o  80%) aBTOMoßHAH MA3-205 paßoTaAH no nepe- 
B03Ke rpyaoB c xoscjidjiHUHeHTOM HcnoAb30Ba«nH npo6era, ipaBHbiM 
npHMepHO 0,5. CpeÄHHe CKOPOCTH ÄBHHieHHH aBTOMOÖHÄefi CCCTaB- 
AHAH 30 KM/naC. BOÄHTeAbCXHÜ COCTaB MaCTO MeHHACH, BOAHTejlH 
HMeAH HeßOAblHOfi OnblT BOHCÄeHHH. TeXHHMeCXOe OÖCÄyjKHBaHHe 
aBTOMOÖHAen npoH3BOÄHACCb no AsyxHOMepHoü CHCTeMe, 3anpaBKa 
TOnAHBOM H MacjiOM —  B OCHOBHOM H3 XOAOHXH.

T  a 6 u a 3

n a p a u e ip u

. a *

S S -
H CS

sa ^  r .  
C ItR

Ä B H ra x e jib  
A A 3 - 2 0 4  (5 0 u/0)  

T C - 1 ;  50°/0 
A  -  7 2 ) N i  1

Ä B n ra T e a b  
H A 3 - 2 0 4  (50°/0 

T C - 1 ;  50»/„ 
A - 7 2 )  2

n o c j ie
400
Mac.

p a ö o T b i

n o c a e
0 6 -
K3TKH

n o c a e
700
Mac.

pafiO Tta

n o c a e
0 6 -

KatKM

n o c a e
700
Mac.

p a 6 o ™

9 4 )$ eK T H B H a fl MOlUHOCTb N  

n p n  n  *  20 0 0  o 6 /m hh. b  a .  c . 137 107,5 131,3 1 1 1 , 0 123,7
A a ß jie H H e  p g  n pH  n  -  20 0 0  

0 6 /mhh b  k z } c m 2 ............................ _ 5 ,2 6 ,3 5 ,4 6 ,0

O tH 0U 16H H € — B z fA .  c .H .  

£ e  m in

4 3 0 0 8 0 0  p a c x o Ä  Ton jiH B a  
G f t n pH  n  =  2000 o 6 ,m h h . 

b K z ) n a c .....................................

203/—  

2 8 ,3

240/218

25 ,8

207/188

2 7 ,3

226/209

2 4 ,9

205/189

2 5 ,3
MaKCHMaJibHbiH , c p eA H eM a K - 

CHManbHHft H3HOC rH A b3M  UH- 
JIHHApOB B M K  ................................. 150/91 135/106 130,91

M aKCH M aribH an, cp eA H eM a K - 
CHMaJTbHan KOHyCHOCTb THJIb3M 
UH.THHflpOB B M K ............................ 90/— 100/84 130/75

C p eA H H ft paAHa.lbHblH  H3H0C 
n o p iu H e ß b ix  K o a e u  b m k  . . . 145 300 260

M aKCHM a.TbHblfl H3H0C KO- 
p e H H b ix  u ie e x  b  m k ........................ 37 17 17

MaKCHM a.TbHaa OBajibHOCTb 
K o p e H H b ix  u ie e n  b  m k ................... 10 10 15

M aK C H M a.ib iib ift h 3 h o c  u ia - 
T y H H b ix  lu e e n  b  m k ........................ 27 7 7

MaKCHMa.TbHblft H3HOC KO- 
p eH H b ix  B KöaA b iiu eft b m k  . . . 26 19 16

M aKCH M ajibH bift h 3 h o c  u ia - 
TyH H b lX  BKJiaAhlllieH  B m k  . . . 19 - 21 - 15

B T a Ö A .  3 n p i iB e A C H b i  x p a T X H e  Ä a « H b i e  n o  p e 3 y . i b T a T a M  ä a h - 

T e A b H b ix  H e n b iT a H H H  Ä B H r a T e Ä e f t  HA3 H a  c r e H Ä e .  i l p n  s t o m  S H e p -  

r e T H n e c K H e  n a p a M e T p u  Ä B H r a T e Ä e f t  o n p e Ä e Ä H Ä H C b  n p n  p a ß o r e  n a  

T o n n H B e  f l J I .

K a x  noKa3aÄH CTeHÄOBbie H3HccHbie HenbiTaHHH, npn paßoTe Ha 
TonAHBe TC-1 h eween TonaHBa TC-1 11 50%  HBTOMoßHAbHoro

ÖeHSHua, necMOTpa Ha noBbiu ien iiue 3HaHCHHn — — , 3a rapaH-
aoe

THHHblH cp o K  CAylK ßb l Ä BH raTeÄH  paÖOTaAH HaÄ6HCH0 H HMeAH

CpaBHHTeAbHO HeßOAbUIHe BeAHHHHbi H3H0C0B OCHOBHHX ÄeTaAeft, 
C c T A a C H O  TeXH H H eCKH M  yC AO B H H M 1 iHa p eM O H T  Ä B H ra T e Ä e ft  

HA3-204 öoÄ b iH H H C T B o  Ä e T a A e f t  6 u ä o  n p n r o Ä H O  ä ä h  Ä a A b H e ftm e ft  

p a ö o T b i .  T a x ,  H a H ß o A b n m e  H 3H 0Cbi, n p n  K O T o p b ix  rH A b 3 a  M o w e T  

ß b iT b  o c T a B A e H a  6 e 3  nepeu iA H iJ jO B K H , Ä o n y c x a x r r c H  n o  B H yT p eH - 

H e M y  Ä H a M e r p y  ä o  0,15 mm_ K O H y c H o c T b  —  0,12 mm.  T lo  s th m  n c -  

K a 3 a T eA H M  B c e  T p n  Ä B H ra T e Ä H  n o c A e  r a p a H T H ftH o r o  c p o x a  c A y * -  

6 b i H M eAH  h 3 h o c u  rH A b 3 , H C X A io n a io m H e  H eo ß x o Ä H M O C T b  h x  n e p e -  

1HÄH(()0BXH, H MOTAH ß b iT b  O C TaB A eH b l Ä Ä H  O Ö ecn eq eH H H  nO CAeÄyH J- 

m e r o  r a p a H T H ftH o r o  c p o x a  C A y jx ß b i .  T o A b x o  n o p n iH e ß b ie  x o A b u a  

T p e ß o B a A o c b  3 a M eH H T b , T a x  x a x  O T cyT C T B O B a A o  H a  h x  p a ß o M e ft  

n oB ep xH O C T H  x p o M O B o e  n o x p b iT H e .

H acoc-4 >op cyH X H  cepH H  80 Ha A ß H ra T eA e  3A3-204 b TeneHHe 
4000 n ac . p a fioT a A H  HaÄeiKHO . K x o H iiy  HcnbiTaHHft 3a3t>p b nayH- 
jx ep H o ft n a p e  ßbiA b n p e Ä e A a x  1,26— 1,43 m k , t .  e. b n p eA en a x ,
O T O B O p e H H b lX  Ä A H  H O B b lX  n A y H J X e p H M X  n a p .  T e p M e T H M H O C T b  Ha- 
c o c - c ) ) o p c y H O x  b  c ß o p e  c o o T B e T C T B O B a A a  Ty.

y  H a coc -c fiop cyH ox  cepHH 60, p a ß c T a B iu n x  Ha Ä ß y x  ÄBHraTeAHX 
51A3-204 n o  700 n ac . n pn  HcnoAb30BaHHH CM ecn, cocTaB A eH H oft 
H3 50% TonAH B a TC-1 h 50% ßeH3HHa A-72, naÖAiOÄHAHCb 3 a co - 
peHHH COnAOBblX OTBepCTHÜ MeTaAAHHeCXHMH H IieMeTaAAHMeCXH- 
mh qacTH uaM H  (18 C A y n a e ß ), x a p a x T e p H b ie  ä ä h  p aß oT b i Ä ßH raTe- 
a h  n a  TonAH B e ä a h  Ä B H raT eÄ eft c  BocnAaM eH eH H eM  o t  c>xaTHH. 
yB eA H neH H e ycA O B H oro  3 a 3 o p a  b n A y H J x e p «o fi n a p e  x x o H u y  hc- 
nbiTaHHft cocTaBAH AO  15— 35%; B ce n A y H ixe p H b ie  n a p u  ßbiAH b
yÄOBAeTBOpHTeAbHOM COCTOHHHH.

P e 3 y A b T a T H  s x c n A y a T a u H O H H b ix  H e n b iT a H H H  Ä B H r a T e Ä e f t  m e c T H  

a B T O M o Ö H A e f t  MA2'-205 ( T a ß A .  4) t o j x c  n o x a 3 a A H  O T c y T C T B H e  h h -

T  a 6 a h u a 4

I l p n  p a ß o T e  Ha 
T o n a H B e  TC-1

n p H  p a ß o T e  Ha 
T o n a H B e  Ä A

Ila p a M eT p b i
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3 1 10 

8 *

<  0

CS

< 0

■M*
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0  &

1  =  <  0

10

8 *

2 =  
<>0

C yM M apH b iit n  p  o  6 e  r  
B K M .............................................. 41 480 34 150 44 130 44 030 48 420 44 280

C p ea H H ü  p a c x o a  T on aH B a  
b  a  na 100 K M ........................ 4 5 ,0 4 7 ,8 3 6 ,7 3 4 ,0 4 1 ,6 3 5 ,1

C peaH H Ü  p a c x o a  Ton aH B a  
n o  rp y n n a M  b k z  Ha 
100 K M .......................................... 3 3 ,5 3 1 ,2

C peaH H ft p a c x o a  M acaa 
B K2  n a  100 K M ........................ 0 ,8 4 1,06 0 ,9 2 0 ,9 2 0 ,7 2 0 ,7 3

C peaH H ft p a c x o a  M acaa 
n o  r p y n n a M  b k z  n a  
100 K M .......................................... 0 ,9 4 0 ,7 9

M aKCH M aabH bift H 3 n o c  
( n o  r p y n n e ) .  rH a b a  u h -  
aH H apO B  B M K ........................ 342

238
(3 0 3 ) 330 240

330
(2 9 6 ) 316

C p ea H H ft h 3 h o c  (n o  
r p y n n e )  rn a b 3  n n a H H a p oB
B M K ............................................... 98 5 8 (7 6 ) 72 55 9 0 (7 3 ) 73

C p ea n e -M a K C H M a a b H oe  
yB ea H n eH H e  T e n a O B u x  3a- 
30pO B  n o p u iH e B b ix  K o a e u  
B M M .............................................. 1 ,87 1 ,12 2 ,21 1 ,53 2 ,4 0 1 ,18

C p ea H H ft H3HOC BepXHHX 
m a T yH H b ix  B K aaab .u ie ft (n o  
r p y n n e )  b m m ........................ 29 21 2 1 (2 4 ) 12 (12 ) 14 11

C peaH e-M aK C H M a abH aa  
OBaabHOCTb u iaT yH H b ix  u ie -  
e x  ( n o  r p y n n e )  b m m  . . 28 3 2 (3 6 ) 36 32 2 0 (1 9 ) 20

Te'HCHBHHx H3H0C0B ÄeTaAeft npn paöoTe Ha TonAHBe ßcAee Aer- 
XOM neM TOnAHBO J(JI.

HexoTopbie ÄBHraTeÄH o ä h o h  rpynnbi no pacxoÄy Macna h Ton- 
AHBa ßbiAH paBHOipeHHbiMH HexoTopbiM ÄBHraTCAHM BTopoft rpyn­
nbi. Tax, HanpHMep, ÄBHraTeÄH JMs 2 h 5 HMeAH OÄHHaxoBbift pac- 
x o ä  MacAa, paBHbifi 0,92 k z  Ha 100 k m , x o t h  paÖOTaAH na pa3Hbix 
copTax TonAHBa, a ÄßHraTeAb J\T» 5 HMeA pacxoÄ TonAHBa TC-1 
MeHbUIHÜ, H6M ÄBHTaTeAb X» 4, paßOTaBLUHÜ «a  TOnAHBe ÄAH äbh - 
raTeAeft c BocnAaMeHeHHeM o t  o k 3 t h h .

E c a h  ßpaTb pacxoÄ TonAHBa b  cpeÄHeM no rpynnaM aBTOMOÖH- 
Aeft, paßoTaBuiHX Ha o ä h h 3 x o b o m  TonAHBe, t o  m o j x h o  HaßAiOÄaTb 
HexoTopoe oTHOCHTeAbHoe yBeAHneHHe pacxoÄa TonAHBa TC-1 no 
CpaBHeHHIO C paCXOÄOM TOnAHBa T1J1. 3 t 0, BHÄHMO, oß^HCHneTCH 
paßoToft Bcex ÄBHraTeÄeft b  ßoAbiuoft Mepe Ha MacTHMHbix Harpy3- 
xax, X0TÄ3 TOn.THBHaH SXOHOMHMHOCTb na TOnAHBe TC-1 OXa3bI- 
BaeTCH HH>xe (pnc. 5).

ÜTHOCHTeAbHO nOBblllleHHblft H3H0C UiaTyHHblX nOÄIUHnHHXOB, 
nopuiHeBbix xoAen ii meex xoAeiiMaToro BaAa npn paöoTe ÄBnra-

1 T e x H H n e c K H e  y c jio B H H  Ha peM O H T. c ö o p K y  h HcnHTaHHH ryceiinm ioro 
T H ra n a  M-2, 1956. PeMOHT aBTOMOÖHAH MA3-205, 1956.
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Jfc 2, 1961 r ABTOMOÖMJIbHan fipOMblWJieHIIOCTb 27

rejifl Ha Tonaiiße TC-1 M O*eT ÖUTb oÖbHCHeH yBeaHHHBaioiuHMHcs

O Ä H a K o  H H Ä H K aT cpH b ie  Ä H a rp aM M H ,3HaqeHH3MH P z  H
dp
d a

CHHThie npn ikjjiihoh noAaue TonaHBa, s to to  « e  noaTBepiKaaiOT: 
»ecTKOCTb paÖOTU ÄBHraTejia HA3-204 KaK Ha TonauBe JXJl, Ta« 
h Ha TonjiHBe TC-1 npaKTmecKH OKasaaacb oaHHaKOBoft.

Hacoc-cjiopcyHKH Ha ÄBHraTeanx aBTOMcÖHaeü M A3-205 paöo- 
TajiH npHMepno no 1000— 1500 nac. XaipaKTepHbiMH «eHcnpaBHo- 
cthmh öuah  3acopeHHH conjioBbix oTBepcTHH pacnbiAHTeaeft, ycaa- 
Ka hjih nojioMKa npyiKHH KOHTpojibHbix KJianaHOB h H eyn oB J ieT B O - 

pnTeJibHoe KanecTBO pacnuAHBaHHH TonjiHBa, HaöaioAaBinHecH b 
paBHofl Mepe npn paÖOTe Kan Ha TonaHBe TC-1, Tax h Ha Tonan- 
Be R J l. .

OauaKO yBejiHneHHe 3a3opa b nayHixepHbix napax y KOMnaeK 
tob Hacoc-<J>opcyHOK rpynnbi TC-1 OKa3aaocb snauHTeabHo Buiue 
( b ope^HeM no TpeM KOMnaeKTaM coctaBJinjio 6,48 m k ), neM y  Ha- 
coc-d[)opcyHOK, paöoTaBuiHx na TonjiHBe ZIJT (3,64 m k ). 3 to He co- 
rjiacoBbiBaeTcn c aaiiHUMM cTeHAOBbix HcnuTaHHH öea ABHraxejiH, 
npn KOTopux yflejiHHeHHH H3HOca njiynHcepHOH napu He naöaio- 
Aajiocb aa ixe  npn paÖOTe Ha uhctom aBTCMOÖHAbHOM 6eH3HHe 
A-72. B h ä HMO, 3TO OÖbHCHHeTCH TJiaBHblM 0Öpa3OM yCJIOBHHMH 
3anpaBKH aBTOMOÖHAeft toüjihbom .

.TIo TexHHnecKHM npHHHHaM bo BpeMH npoöera nepBbix 
20 Tbic. KM  aBTOMOÖHJIH 3anpaBAHAHCb TOnjIHBOM TC-1 BeApaMH, 
a TOnjIHBOM Ä J I ---- H3 kojiohkh.

TepMeTHHiHOCTb b cöope Hacoc-ijiopcyiHOK aBTOMoÖHJiefl .Ns 2, 
4 H 6 ÖblJia HHJKe iHOpM HO T y  H K KOHUy HCnblTaHHH COCTaBJIHJia 
o t  1 j o  9 Ke/cM 2. Y  inecTH Hacoc-c(>opcyHOK 6biJia oÖHapy>KeHa 
Tenb TonjiHBa b peÜKy.

TaKHM o6pa30M, npoBeaeHHan paöoTa  CBHAereabCTByeT o to m , 
h t o  A B H r a T e j iH  J 1 A 3 - 2 0 4  6e3 n p o ß e a e H H H  K a K H x - A H Ö o  p eryanpo- 
b o k  h K O H C T p y K T H B H u x  H 3 M e H e H H Ü  M o r y T  a j i H T e j i b H o e  B p e M H  p a -  

ö o T a T b  H e  T O J lb K O  « a  T c n j iH B e  ä jih  Ä B u ra T e a e ft  c  B o c n a a M e H e H H e M  

O T  O K 3 T H H ,  I’iO  H H a  A P V T H X  Ö O Ä e e  A e r K H X  T O n A H B a X  B n A O T b  Ä O  

TonjiHBa C 4>PaKUHOHHbIM C O C T a B O M , C O O T B e T C T B y iO m H M  C M eC H

50% T o n Ä H B a  TC-1 h 50% 6 e H 3 H H a  A - 7 2 .

i i p H M e n e H H e  ä j i h  A B H r a T e a e f t  o ö a e r q e H i i u x  t o h ä h b  c o n p o ß o * -  

Ä a e T C H  n c H H > K e H H e M  u a c o ß o r o  i p a c x o Ä a  T o n a H B a  h B C J ie Ä C T B H e  

3 T 0 T 0  C H H > K eH H eM  3<J )(J )eK TH B H 0H  M O U IH O C T H . S lK C n a y a T a U H O H H b l f i  

p a c x o Ä  T o n j iH B a  H e c K O J ib K O  n o ß b iu ia e T C H  (H a  5— 7 % ) .  n o T e p i o  

M O U IH O C T H  M O IK H O  K O M n e H C H p O B a T b  3a  C H e T  y C T 3 H 0 B K H  H a c c c -  

(J jo p c y H O K  n o B b iu ie i iH O H  n p o H 3 B 0 A H T e A b i i o c T H  ( n a n p H M e p ,  ce- 
p H H  80).

X < e c T K O C T b  p a ö o T b i  n o  n o K a 3 a i e j i H M  H H A H K a T o p H u x  Ä H a r p a M M  

h n y c K C B b ie  K a n e c T B a  A B H r a T e a e f t  n o  M e p e  o ö a e n i e H H H  (J ip a K U H O H - 

h o to  c o c T a ß a  T o n a H B a  H e c K o a b K o  y x y a u i a iO T C H .  3 a a u M a e H H e  b u - 

n y c x a  y M e H b u ia e T C H .  O ä h h k o  y B e a n n e H H e  » e c T K O c r a  p a ö o T b i  h 
y x y Ä i n e H H e  n y c K O B b ix  K a n e c T B  Ä B H r a T e Ä H  b  B K c n a y a T a u n o H H U x  

y C Ä O B H H X  H e  n p O H B Ä H IO T C H .
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06 HSMepeHHM rnyMa npouecca cropaHHH b uBHraTejiHX 
c  B o e n j i a M e H e H H e M  o t  c m t h a

B. H. JiyKAHHH
MOCKOBCKHH aBTOAOpOIKHbIM MHCTHTyT

OETjEKTTIBHAfl oueHKa rnyMa o t  npouecca  cropaHHH BecbMa 
BamHa npn 3KcnepHMeHTaabHO-KOHCTpyKTopcKHX paöoTax , 

HanpaBAeHHbix Ha C 03aa«H e M aaouiyM HUx ABHraTeaeft, ocoöeHHo 
Ä BK raTeaeö c BOcnaaMeHeHHeM o t  c h o t h h .

B nocaeÄH ne rOÄbi onyÖaHKOBaH pn a  paÖOT, nocBHiueHHbix H3y- 
h ch h io  npHHHH noBbimeHHoft uiyMHOCTH ÄBuraTeaeft c  BocnaaMe- 
HOHHeM OT CJK3THH.

K. T. BpeÄÖepn (1] npH3HaeT raaBHofl nipnuHHOH, Bbi3biBaiouieH 
uiyM Hyio p a öoT y  ÄBHraTean c BocnaaMeHeHHeM o t  c h o t h h ,  cre- 
neHb noBbuueHHH ÄaßaeHHH X. O h  CHHTaeT, h to  yBeaHHeHne X u p u - 

BOÄHT K nOBblUieHHK) ypOBHH BHÖpaUHH CTeHOK KaMepbl cropaHHH 
h uiyM a ÄBHraTean H3-3a yBeaHHeHHH HHTeHCHBHOCTH MexaHHue- 
c k h x  yÄapoB  b MexaHH3Max ÄBHraTean. K p oM e Tcro , oh  yKa3bi- 
BaeT Ha pauHOHaabHue n p ea ea u  ä ä h  X. E can  X>2, t o  myMHOCTb 
ÄBHraTean ö ya eT  noBbiuieiiHoft.

B a p y ro fl p a öoT e  [2] yTBepiKÄaeTcn, h t o  H auöoaee HHTeHCHBHbi- 
mh HCT0HHHK3MH uiyM a h b ä h io tc h  CHCTeMa BnycKa H BbinycKa, a 
raKHie npouecc cropaHHH. FIOÄHepKHBaeTCH, h t o  ypoßeHb uiyMa 
npeÄonpeÄejineTcn  HHTeHCHBHccTbio BHÖpauHH, 3aBHcnuiHX o t  Be-

d p
ÄHHHHbl CKOpOCTH HapaCT3HHH .AaBaeHHH —  .

d  a

Ha OCHOB3HHH 3 K c n e p H M e H T a a b H b ix  a a H H b ix  [3] p e K O M e n A y e T c n  

c  u e a b io  n o a y n e H H H  M a a o m y M H o r o  n p o u e c c a  c r o p a n u n  b A B H ra T e -  

a e  C TpeM H TbC H  K H 3H M eH b lU H M  3H aH eH H H M  BO BTOpOH npO H 3B O Ä
d 2p

h oh  o t  aaBaeHHH no yray noßopoTa KoaeHHaToro Baaa
da?

B. M. 3 h h h 6 h k o  [4] h H. H . C a 3 Bhh [5] o c h o b h u m h  n p u H iiH a M ii 

n o B b iu ie H o ft  uiyMHOCTH Ä B u r a T e a e f t  c h h t 3 io t  y a a p b i  b K p H B O iu n n - 

H O -u iaT yH H O M  M e x a H H 3 M e  h a p y r n x  M e x a H H 3 M a x  Ä B H r a ie a H .

T lp o u e c c  c r o p a H H H  T aK J X e  OTHOCHTCH K O Ä H O M y H3 HHTeHCHBHblX 

h c to h h h k o b  u iy M a ,  n p u H eM  u iy M , B 0 3 H H K a io iu H H  o t  n p o u e c c a  c r o ­

p aH H H , O Ö ycaO B Ä H B aeT C H  ra a B H b IM  0 Ö p a 3 0 M  ÄHH aM H H H O CTblO  UHK- 

a a ,  M a x c H M a a b H b iM  a a B a e H H e M  P z ,  C K o p o c T b io  H a p a c T a H H H  a a ß -  

Ap
a e hhh  —  h c T e n e H b io  n o B b im eH H H  a a ß a e i iH H  X. B 3aBHCHM O- 

A  a

c t h  o t  KOHCTpyKUHH ÄBHraTean h  peiKHMa e ro  paöoTbi peiuaiom ee 
suaHeHue MomeT HMeTb t o t  h ä h  h h o ü  napaM eTp. 3 t h  b u b c ä u  cae-

aaHbi b pe3yabTaTe aHaaH3a BHÖpauHH HapyaiHbix c t c h o k  ö a o k d  
UHähhäP-ob, 3anHcaHHbix « a  naeHKy uiaeft^oBoro ocuHaaorpaiJia 
h H3MepeHHH ypoBHefi rnyMa c noMouibio iuyMOH3MepHTeabHOH an- 
napaTypbi.

B  H3BecTHbix pa öoT ax  (})HpM M A H  i[6] h M B M  [7 ] no cc3aaHHK> 
MaaoiuyMHbix ÄBuraTeaeft c  BocnaaMeHeHHeM o t  c h o t h h  ö u a o  
oTMeneHO, h t o  o t  npouecca  cropaHHH cymecTBeHHO 3 3 b h c h t  xa- 
paKTep nacTOTHoro cneKTpa u iyM a ABu raTeaa. OcoÖeHHOCTH pa- 
ö cu ero  npouecca b HaHÖoabiueH CTeneHH b u h h io t  Ha ypoBeHb co- 
CTaBaHiouiHx b BbicoKonacTOTHOH oöaacTH  cneKTpa uiyMa.

B  yK a3aH H b ix  Buiue p a ö o T a x  x o t h  h aaeTCH  a n a n m  b äh h h h h  
H eK O T op u x  n ap aM eT p oB  p a ö o u e r o  n p o u e c c a  h KOHCTpyKTHBHux 
(JiaKTopoB Ha u iyM iio cT b  Ä B H raT ean , h o  C T cyTC TB yeT  KoaHnecTBe-H- 
Han oueH K a u iyM a , B03H H K aiou iero  o t  n p o u e c c a  cropaH H H .

H 3 M e p e H H H  y p o B H H  h n a c T O T H o ro  c o c T a B a  u iy M a  ,pa3 aH H H U x  

Ä B H r a T e a e ft  h n o c a e a y io iu H H  p a c n e T  rp oM K O C T H  h x  n o  MeToay 
T n 3 3 e p a  h M H H T u a  [8 ]  n o 3 B o a n io T  n p n ö a H iK e H H o  c p a B H H B a T b  äbh - 
r a T e a n  n o  r p o M K o c m  b c o H a x ,  c o n o c T a ß a n T b  n o a y n a e M u e  a a H H u e  

H 3 M e p e H H H 'n  p a c u e T a  c cyÖ T>eKTH BH biM  B o en p H H T H eM  u iy M a ,  a 

T a K m e  o u e i iH B a T b  u iyM H O C Tb  Ä B H r a T e a n  b 3 3 b h ch m o c th  o t  Ha- 
r p y 3 K H  h, c a e a c ß a T e a b H O ,  o t  n a p a M e T p o B  p a ö o n e r o  n p o u e c c a .  O a -  

H a x o  h 3 t o t  M eT O Ä  H e a a e T  b o 3 m o * h o c t h  a H a a H 3 H p o B a ib  c k o ä h  
HeCTBeHHOH C TO pO H U  n pH H H H U , B U 3 b IB a lO U IH e  u iy M H y io  p a Ö O T y  

Ä B H r a T e a n ,  T a K  K a K  n o cT O H H H a n  B p eM eH H  u iy M O M e p o B  (0,1—  

0,15 c e x . )  3 H a n H T e a b H o  n p e B b iiu a e T  a a H T e a b H O C T b  npcu ecca  c r o ­

paH H H .

M to Ö u  o u e H H T b  BAH H H H e n p o u e c c a  c r o p a H H H  Ha o ö iu h h  y p o ß e H b  

u iy M a  Ä B i i r a T e a n ,  u e a e c o o ö p a 3 H O  b K a u e c r ß e  a o n o a H H T e a b H O H  x a -  

p a K T e p n c T H K H  rn y M a  Ä B H r a ie a H  n c n o a b 3 0 B a T b  a a H H u e  H3M eHeHHH 

y p o B H H  u iy M a  n o  M e p e  n p o T e K a H iin  p a ö o ' i e r o  n p o u e c c a .  3 t h  a a H -  

H b ie  m o ik h o  n o a y u H T b , 3 a n H c u B a n  u iy M  H a  n a e H K y  o c u n a a o r p a c f ia  

h B n o c a e a c T B H H  T a p n p y H .  T a x o f t  M e T o a  n o 3 B o a n e T  o u eH H B a T b  

u iy M , B o a H H x a io m H H  b  p a 3 a H H H U x  c T a a H H X  ip a ö o u e r o  n p o u e c c a ,

C KOAHqeCTBeHIHOii CTOpOHU. I l y T e M  OCUHAAOrpaijlHpOBaHHH n c c a e -  
AOBaacH uiyM oaHounaHHapoBux a B H ra T ea eü : O f l - 6  c BHxpeKa- 
MepHUM cMeceoöpa30BaHHeM, O J I.-H M 3  c KaMepoö b  nopiune, 
OÄ-17 c H en ocpeacTB eH H U M  BnpucKO M . JX.in cpaBHeHHH OHHMa- 
a n c b  ocuHaaorpaMMbi uiyMa xapöiopaTopHoro ÄBHraTean O A K .Вологодская областная универсальная  научная библиотека 
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B KaqecTBe perncTpH pyioiueH  a n n a p a iyp b i b onbuax Hcnonb3CBa- 
JiHCb KaTO^Hue ocuH ju iiorpa^bi.

Bo Bcex CAynanx Ha njieHKy ocuiiAAorpaijia 3anncbiBaAHCb rnyw 
h HHÄHKaTopHa« unarpaMMa ABHraTeAH. MHKpoißoH pacnouaraAcn 
b nonce b.m.t. Ha paccTOHHHH 0,25 M  ot ßjioKa ÄBHraTejia. ribe3o- 
KBapUGBblH HHÄHKaTOp yCTaHaBAH'BaACH 6 e3  COeÄHHHTejIbHOTO Ka- 
Ha.ia Me>KÄy KaMepofi cropaHHH h MeM6pa«oö jaM H Ka.

YpoßeHb myMa no aMnAHTyue 3ByKOBoro uaßAeHHH Ha ocuha- 
jiorpaMMe onpeueAHeTCH c noMombio TapnpoBOHHOH kphboh, äah 
nojiyqeHHH KOTopoii mojkiho HcnoAb30BaTb cneuHaAbHyio ycTa- 
HOBKy (pnc. 1). TapHpoBKa ocymecTBAHeTcn cAeAyiomHM oöpa30M.

P hc, 1. CxeMa t apnpou ohhoh axycTHnecKon ycTaHOBKH.

Toh o n p e a e jieH H o ft  nacTOTbi n o a a e T c n  co 3B yK O B oro  re H e p a T o p a  I 
Ha bxoä rp o M K c ro B o p H T e jia  2. P e r y jiH T o p o M  moiuhocth B b ixou H oro  
c n rH a a a  ycraH aB A H B aeTC H  o n p eaen eH H b ift yp oB eH b  3B yK a, koto- 
p u ß  H3MepneTCH m yM O M epoM  3. 3aTeM c n oM o m b io  n ep eK A ion aT e- 
ah 4 c n ra a n  c MHKpocjioHa 5 m yM O M ep a  n ou a e T c n  Ha bxoä oc- 
U H A Aorp acßa  6  n cjiOTorpaiJiHpyeTCH npH CTaB Koii 7, n ocJ ie n e ro  y p o ­
BeHb BHOBb KOHTpoJinpyeTCH inyM O M epoM . ü yT e .M  H3MeHeHHH 
ypoB H H  B b ixo ftH o ro  cH rH a jia  3B yK O B oro  r e H e p a io p a  H3M€HHeTcn 
yp oB eH b  chau 3B yK a. 3 to  HSMeHeHHe p erH crp n p yeT C H  c n oM cu ib io  
m yM O M ep a  h (JiHKCHpyeTCH Ha s x p a H e  o cu u A A o rp a tjia .

IlapaMeTpoM, xapaKTepH3yiom.HM H3MeHeHHe ypoBHH rnyMa abh- 
raTeAH bo BpeMeHH, HBAHeTCH BeAHHHHa MrnoBeHHoro ypoBHH m y­
Ma ßyjj. BejiHHHHa (b 36) mojkct öbiTb nojiyneHa npn Heno- 

CpeACTBeHHOM H3MepeHHH aMnAHTyAbl 3ByKOBbIX KCJieÖaHHH Ha oc- 
UHJi.TorpaMMe b aaHHbift momcht BpeMeHH h oueHKe ee no Tapn 
pOBOHHOH KpHBOli. Ha pHC. 2 npHBOAHTCH pe3yAbTaTbI TaKOH 06- 
paßoTKH ocuHJinorpaMM myMa AanraTeAH 0,ZI,-6.

A » .

HO

10 0

90*

l " — ^
W \

K
i x

— — 1 4

M i
ISO 360 540

Phc. 2. M rH O B e H H b ie  y p c B H H  m y M a  A ß H ra T e A H  O fl -6 h yp oB H H  

m y M a  A ß H ra T e A H  O JX -6 , H 3 M e p e H «b ie  m y M O M e p o M :
I  —  n p n  p g =  3,2 k z /c m ? ;  2 —  n p n  n p o K p yH H B a H H H  K o j ie H ia T O r o  Ba.'ia  

a a e K T p o flB H ra T e . ieM - ,  3 —  n pH  n p o K p y iH B a H H H  K O J ieH q a T o ro  B a . ia  BJieKTpo- 
A B H ra T e j ie M  c  3 a r jiy u ie H H b iM  iuyM O M  B n yC K a.

H 3 npHBeAe-HHbix uaHHbix bhaho, hto myM AßHraTeAH CKAauw- 
BaeTcn h3 myMa ot BHÖpanHH HapywHbix noBepxHocTeü b pe3ynb- 
TaTe yuapoB b MexaiHHBMax AßHraTeAH (phc. 2, KpHBan 3 ), Ha (j)o- 
He KOTOPOTO B03HHKHIOT HHTe-HCHBHbie KpaTKOBpeMOHHUe HMnyA'b- 
cbi bo BnycKHOH cncTeMe npn otkpmthh h 33KpbiTHH BnycKHoro 
K.ianaHa, a TaK>ne ot npouecca crcpaiiHH b ABHraTeue (pnc. 2, 
KfHBble 2, 3 ). r pOMKOCTb T3KHX HMnyAbCOB 33BHCHT OT HX (pOpMb) 
h A-iHTeAbHOCTH h ypoBeHb Mo>KeT onpeueAHTbcn no CJieAyiOmeH 
(popMyne HMnyAbca [9]:

L  =  20 lg
1 1

fc +  T

-Po ) d t 06,

rAe L  —  ypoBeHb tpomkocth b (jioHax;
Po  —  noporoB-oe anaHeHHe 3ByKOBoro AaßAeHHH b 6 (b onu - 

Tax  aBTopa P 0 =  1 ,5 - IO -3 6 ) ;  
p  —  MrHOBeHHoe MaKCHMaAbHce 3HaneHHe 3ByKOBoro AaB- 

AeHHn;
P o  —  3ByR0Boe AaB.ieHHe b momcht BpeMeHH ô;
T —  nocTOHHHaa BpeMeHH HMnyAbca.

Ü 3  3T0H (JropMyjIbl BHAHO, HTO BpOMKOCTb KpaTKOBpeMÖHHOrO «M -  
n y n b c a  nponcpu H O H a.ibH a  n ao m a A H  n oA  k p h b o h  ypoBH H  3ByKo- 
b o t o  A aB A e«H H .

« to p M y jia  n o-iyn eH a  b p e3 yA b T a T e  aH aAH 3a rpoM K O cTen  KpaTKO- 
BpeMeHHblX HMny.lbCOB, B036y>KAaiOmHXCH B ycAOBHHX OTHOCH- 
TCAbHOH THmHHbl, T. e. n pn  M aAblX 3HaneHHHX Po- Y cAOBHH B03- 
HHKHOBeHHH H M nyAbca  m yM a  o t  n p o u e c c a  cropaH H H  b  A B H raT ene 
c BocnnaM eH eH H eM  o t  c h o t h h  cym ecTBeH H O  OTAHnaioTCH o t  s t h x  
ycAOBHH. H M n y a b c  m yM a  o t  n p o u e c c a  cropaH H H  B03HHKaeT Ha 
cpOHe AOBOAbHo 3H anH TenbH oro  m yM a  BcneACTBHe BHÖpauHfl (n o -  
pHAKa 90 36), nosT O M y HeAb3H He CHHTaTbCH c  HBAeHneM MacKH- 
PCBKH. H3BeCTH0, HTO eCAH HHCTblft TOH 3ByHHT Ha (})OHe mHpOKO- 
n o A o cH o ro  m yM a , t o  oh  ö y A e T  33M acKH poBaH  Ha BenHHHHy 
10 lg  h f Kd6 (\ fK —  K fH TH H ecKaH  n o A o c a  n ponycK aH H H , o n p e - 
AeA H eM an  SK cnepH M eH TanbH o) i[5]. n o H H T n e  «nocTO H H H an  B p eM e­
HH H M n yA b ca » o t h o c h t c h  k  OAHOMepHbiM npc-peccaM . O h c b h a h o , 
HTO B ycAOBHHX ipaÖOTU ABH raTeAH  HBAeHHe H3AyneHHH 3ByKa 
He HBAHeTCH OAHOMepHbiM.

yH H TbiBan  H3A05KeHHoe Bbim e, u e A e c o o 6 p a 3 H o  npHHHTb b  xane- 
CTBe n ap aM eT p oB  m yM a  o t  n p o p e c c a  cropaH H H  M raoB eH H un  MaK- 
cHM anbHbin yp c n e H b  3B yKO B oro  AaBAeHHH b o  BpeMH n p ou ec ca  
cropaH H H  ßjyj maX h MrHO:BeiHHoe npeB b im eH H e ypoBH H  m y M a  bo  

BpeMH n p o u e c c a  -cropaH H H  H au  yp oB H eM  m yM a  n e p e u  n p o u ec co w  
cropaH H H .

2  a
=  201g ------  06,

a i

ru e  2a —  MaKCHMaAbHbiii p a3 M ax  3ByKOBbix KOAeöaHHÜ n pu  n po- 
u e c c e  cropaH H H ; 

a i  —  p a 3 M a x  3ByKOBbix KOAeöaHHÜ n e p e u  n p o u e c c o M  c rc -  
paHHH.

K p o M e  T o ro , n ap aM eT p o M  m yM a  h b a h c tc h  BpeMH %, b TeuemHe 
K O T o p o ro  MaKCHM aAbHbiii p a 3 M a x  3ByKOBbix KOAeßa-HHÜ y ß u B a e T  
B A B oe ( o t  2 a ä o  a).

ß.M.m

P hc. 3. CxeMa oöpaöoTKH HMnyAbca myMa npn cropaHHH:
Pc — uaBAeHHe KOHua ciKaTHfl; p z — MaKCHMajibHOe uaßjieHHe UHKAa; 
ac — yroa o t MOMeHTa Haqajia BHaHMoro cropaHHH po b.m.t.; <lz— yroa

, 2 -OT B.M.T. AO P .

CxeMa oöpaöoTKH HMnynbca m y M a , BC3HHKaiomero bo BpeMH 
npouecca cropaHHH, npHBeueHa Ha pnc. 3.

ripHBeueHHbie Bbime Tpn napaMeTpa ßyu max’ H '  Moryr
CAy>KHTb oß-beKTHBHbiMH KpHTepHHMH HMnynbca myMa ot npouec­
ca cropaHHH. OcuHAAorpaMMa myMa no3BOAHeT oueHHBaTb bahh- 
HHe p a3AHHHbIX napaMeTpOB AUHaMHUHOCTH UHKAa Ha BeAHHHHy 
B03HHKaioiuHx HMnyAbCOB myMa.

OneBHAHo, hto nyTeM aHaAH3a HMnyAbccB myMa ot npouecca 
cropaHHH ABHraTeAeii, He co3AaiomHX HenpHHTiioro omymeHHB 
JKeCTKOH H myMHOH paÖOTbl, MO>KHO HaMeTHTb BCAHHHHbl ß^[ max > 
Aß^j H T, K KOTOpbIM CAeAyeT CTpeMHTbCH npH peaAH33UHH Cro­
paHHH b ABHraTeAe.

Ha pnc. 4 npHBeueHbi pe3yAbTaTbi aHaAH3a ocuHAAorpaMM my­
Ma h HHAHKaTopHHX Auarpa-MM ÄBHraieAH H3 pnc. 4Вологодская областная универсальная  научная библиотека 
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bh äho , HTO n f H  H3MeHeHHH H arpy3K H  ABH raTeAH  BCAHHHHa Pvh max 

H3MCHHGTCH AH lPb OT 107 ÄO 110 36. E>QAee CymeCTBeHHO H3Me- 
H s e T c «  BeÄHHHHa x , yBeÄHHHBastcb rtpHM epHo b 2 p a 3 a  n p n  p o c i e  
Harpy3KH OT MHHHMaAbHOÜ ÄO MHKCHMaAbHOft. n P H H3MeHeHHH 
yrpa  onepeiKeH H H  BnpbicKa TonAH fta  X H3MeHHeTcH b cy ip ecT B eH - 
h h x  n p e p e p a x , a max KOAeÖAeTCH TaKSKe o t  107 ä o  110 36. 
AöcoÄ iO TH bie 3HaqeHHH y ABH raTeAH  OH.-51M3 cpaBHH-

TeabHO HeBbicoKH. H en ccp eÄ C T B eH H o  n e p e A  npopeccoM  cropaHHH

KZ/CM‘

oÄH H aKcB . C p o c t o m  H arpy3K H  ABH raTeAH  yB eÄ H TO B aeT ca  a a h -
TeÄbHOCTb HMnyÄbCa, HHTÖHCHBHOCTb 5K6 HapäCTaHHH ÄAHTeAbHO-
c t h  H M n yab ca  b 33BHCHMOCTH o t  H arpyaK H  pa3ÄHHHa. F lp n  M a a u x  
n a r p y 3 K a x  AAHTepbHOCTb H M n yA bca  rnyM a y  A B H raT eA e ft c boc^ 
naaM eH eH H eM  o t  o k 3 t h h  paBH a 6 — 8 M cetc. Ü p H  MaKCHMaAbHOK 
H a rp v 3 K e  AAHTeAbHOCTb H M n yA b ca  rnyM a co c T a ß A H e r  y  pß H raT e- 
ä h  O Ä -6 10-12 M ceK , O J X - m S  14-16  M ce K , Ofl-17 8 -1 0  M ceK . 
KpaTKOBpeM eHHbiM  HBÄHeTCH H M nyA bc rnyM a y  K a p o iop a T op H b ix

ABHraTeACH (5 — 6 M ceK ).
I Ip o B e Ä e H H b ie  o n b iT b i h n o A y n e H H b ie  p e a y A b T a T b i  ö e 3 y c A C B H 0  

e m e  H eAO C TaTO H H bi ä a h  o K O H n a T e A b H o ro  p e u ieH H H  B o n p o c a  o  ä o -  
n y c T H M b ix  B eA H H H H a x  u iyM iH ocTH  n p o p e c c a  c ro p a H H H . O p H a K O  c

4 5 pe kz/cm*

a )

24 28 32 36  40 

5)

P h c . 4. S ä b h c h m o c tb  napaM eTpoB m yM a h HHpHKaTopHoro npouec­
ca ABHraTeAH O J J .-H M 3  o t  HarpyaKH ( a )  h  y rA a  onepe>KeHHH 

BnpbicKa ( 6 ) .  

MrHOBeHHbiö ypoßeH b m yM a cocTaBAneT 87 36 npn 1400 o6/mhh 
h 94 36 npn 2100 o6/m hh.

n p a K T H u e c K H  T a K n e  M rH O B e »H b ie  y p o B H H  rn y M a  n e p e p  n p o p e c -  

com c r o p a H H H  O T M en a ioT C H  H a  B c e x  H a rp y 3 0 H H b ix  p e jK H M a x  p a 6 o -  

t u  A B H ra T e A H , a T a io n e  n p n  n p o K p y n H B a H H H  K O A e H u a T o ro  BaAa 
A B H ra T e A H  S A e K T p c p B H r a T e A e M . F Io B b iiu e H H e  y p o B H H  m y M a  n e p e p  

n p o p e c c o M  c r o p a H H H  n p n  yB eA H u eH H H  H H CAa o 6 o p o t o b  A B H ra T e A H  

npO H CXO ÄH T B p e 3 y A b T a T e  n O B b im eH H H  HHTeHCHBHOCTH B H Ö paU H H . 

Bo B p eM H  n p o p e c c a  c r o p a H H H  B 0 3 H H K a eT  HHTeH CH BH bift c K a n o «  

M rH O B eH H o ro  y p o B H H  m y M a ,  K O T o p b ift  n p e B b iu ia e T  M rH O BeH iH bie 

y p o B H H  m y M a  n e p e p  n p o p e c c o M  c r o p a H H H  Ha 2 0 — 2 3  36 . n p p

1 4 0 0  o6/m hh  h ipa 13— 16  36 n p n  2 1 0 0  o6./mhh. H 3 r a K o r o  a H a p n -  

3a H M n y A b c o B  m y M a  b o  B p eM H  n p o p e c c a  c r o p a H H H , « a n p H M e p  A B H ­

ra T e A H  O.H-JIM3, C A e A y e T ,  h t o  n p n  m haom  n n c A e  o ß o p o T O B  p a ö o -  

Ta AB H raTeA H  6 y A e T  o i p y ip a T b c n  n a «  ß o A e e  S K ecT K a n , o c o ö e H H O  

n p n  ß o A b u iH X  H a r p y 3 K a x  « 3-aa ö o A b u ie f t  A A H T e A b H o c T H  H M n y A b c a  

m y M a .

AHaAorHHHbie 3 3 b h c h m o c th  ycTaHOBAeHbi h a a h  A p yrn x  pcnbi- 
TbiBaBHiHXCH ABHraTeAeft. O o  AaHHbiM pnc. 5, rA e  npHBeAeHa 3 a- 
BHCHMOCTb A ß ^  o t  Hanpy3KH, BHÄHO, HTO AyHUIHe p esyA b T a ra  

n c  3T0My noKa3aTeAio HMeeT BHxpeKaMepHbift ABHraTeAb O fl-6 , 
HaHxyAUiPe —  O Ä -5 IM 3  npn p a öoT e  c Mauoft HarpyaKoft h  O J X -X l 
npn p a öoT e  c  öoAbuioft narpysK oft. HeßeAHKH 3HapeHHH A ß ^  a a h  

K apö iopaTopH oro ABHraTeAH (11— 12 36 npn noAHOft H arpy3K e ). 
X apaK Tep  npoTeKaHHH « p h b m x  AAHTeAbHocra HMnyAbca m yM a 

b o  BpeMH n p opecca  cropaHHH y  Bcex HccAepoßaHHUx ABHraTeAeft

5 6  7 Og KZ/CM*

P h c . 5. 3aBHCHMocTb n ap aM eT p o B  m yM a Aß h x  o t  Harpy3KH aah  
pa3AHHHbix A B H raT eA e ft:

1 — OA.-51M3; 2 — OÄ-6; 3 — OÄ-17; 4 — OÄK.

noM O u ib io  n p e p p a r a e M c ro  M e ro p a  H ccpepoBaH H H  m o>kho  p aB aTb  
o6 i,eK T H B H yio  op eH K y  w y u y  o t  n p o p e c c a  cropaH H H , nipoH3BOAHTb 
aHaAH3 npHHHH myMHOCTH ABH raTeAH  h  on p e p eA H T b  H a H ooA ee  

papH O H aAbH bie nyTH  ee  yM eHbm eHHH.

JIM TEPA TyPA

1 B o e i f i e n i  K- r ., « H M E  npocH AH Hr», T. 1, Ns 1, 1952.
2. «Motop TpaHcnopT», t. 92, Ns 2794, 31/X, 1958.
3 B e T T r e p  H., «Kpa<i>T(l>apu,eftrTexHHi» Ns 9, 1955.
4! 3 H H H e h K o B. 14., inyM cyaoBbix ABHraTenefl, CypnpoMrHB,

19575. C ji a b h h H. H ., ripoH 3BOflCTBeHHbift uiyM h 6opb6a c hhm,
npoij)H 3aaT, 1955.

6. M a y p e p  C.. «®ay fle  H », t .  98, 1956.
7. X o K K e J i b  X. JI.. «C A H  npenpHHT» T. 34 1957.
8 T H 3 3 e p  O. r., M h h t p  ®., «51ACA», t .  24, Ns 1, 1952.
9 I ÜT Of l a e j i b  H., «XoxipeKBeHptexHHK yHp SaeKTpoaxycTHK»

t .  4,'1933.
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KoHTpojib nepneHAHKyjinpHOCTH rpaneii h peöpa jionacTH rHApOHacoca

B. B. rOPJlOB
M o c h o b c k m m  a B T 0 3 a B O f l  HMeHH JlHxanesa

|"| PO H 3BO flH TE JIbH O C Tb  AonacTH oro Hacoca bo mhotom 
**3aBH C H T ot ÄocTaTo<iHo tohhoto KOHTaKTa peßpa h rpaHeft 

jionacTH c BHyTpeHHHM 3JiJi,Hncoo6pa3HUM npo(})HjieM CTa- 
TOpHOro KOAbHa H TOpUOBMMH KpUIHKaMH. B CBH3H C 3THM ÄOnyCK 
Ha nepneHÄHKyaapHOCTb p e6 pa AonacTH k ee rpaHHM orpaHHHH- 
BaeTcsi (pnc. 1).

X lonycTH M aH  H enepneH ÄH K yaapH O C Tb noBepxHOCTH /72 othoch- 
TejibHO peßpa, o ö p a 3 y e M o ro  n epeceneH H eM  noBepxHOCTeft /7i h /73i 
He ß o a e e  0,004 m m .

carOTOBKa H3aejiHH H3 AHCTCBoro MaTepnajia (cTajib P18 6 u -  
C Tpape jK yw an )  MHoroxpaTHo o6pa6aTbiBaeTCH Ha naocKom^H(j)o-  
BaabHbix CTaHKax, n oc a e  nero  noABepraeTCH TepMHHecKoft oöpa-

HaKOHeHHHKH 12 Kana^KH 11 BpamaioTCH na peryjinpyeMUX ina- 
pHKOBbix m apHHpax 19, ocb  BpameHHH k o to ph x  npoxoÄHT nepe3 
cepeaHHy paccTOHHHH M exAy paßoHHMH noBepxHOCTHmh naKOHen- 
HHKa 12. 3 to  oöecnenHBaeT Bbicoxyio MyBCTBHTeJibHocTb npnöopa.

P hc. 1.

ÖOTKe ä o  TBepÄocTH R C  58-62. 3aTeM  K 3nejm e  em e pa3 mAHifcyeT- 
ch n o  BceM nÄCCKocTHM h n epeaaeTca  Ha cneuHaAbHbift a oboaoh - 
hhü  CT3H0K, rA e  npHTHpaeTca nacT oö  (AnaM eTp 3epna He öo jie e  
0,05 m m ) .

n oc jieA H eft onepauHeft oßpaöoTKH H3AeAHH HBAHeTCH CHHTHe 
(J)acKH noA  y raoM  45° b cneunaAbHOM npHcnocoßjieHHH Ha ihah- 
<|)OBaJIbHOM CT3HKe.

P IocAe m o h kh  H3AeAHe nonaeTCH Ha OKOHHaTeAbHbifi KOHTpoAb 
onHCbiBaeMbiM npHßopoM.

M aA b ie  raßapHTHbie pa3M epu  h3ä c a h h  oneHb 3aTpyAHHK>T H3Me- 
peHHe A onycK aeM oö BeAHHHHbi HenepneHAHKyAHpnocTH. M hotohhc- 
JTeHHbie nOnUTKH HCnOAb30BaTb KOHTpOÄbHble npHCnOCCÖJICIIHH c 
«eAOCTaTOHHO jKecTKHM fiaanpoBaHHeM npoBepseM ofl AeTaAH h 
npHMeHÖHHeM TeXHHHeCKHX CpeACTB H3MepeHHH THna HHÄHKaTO- 
pOB H MHHHMeTpOB He A3AH yAOBAeTBOpHTeAbHblX pe3yAbTaTOB.

EoAbHIHM T Cp M 03 OM B peilieHHH AaHHOTO BOHpOca HBAHeTCH TaK- 
«<e TeM nepaTypH oe BAHHHHe Ha H3MepHeMoe H3AeAHe o t  pyKH koh- 
T p o A e p a .

B onncbiBaeMoft KOHCTpyKHHH npnßopa, co3AaHHoro h BHeApeH- 
h o to  Ha M ockobck om  3BT03aBCAe HMeHH JTHxaneBa, yAanHO npe-
OAOAeHU 3TH TpyAHOCTH (pHC. 2 ).

Ha nAHTe 1 b npH3MaTHHecKHX HanpaBAHiomHx 2 h 3 nepeMe- 
maeTCH Ha m apHKax KapeTKa 4. O ah b  H3 HanpaBAHioupHX 3  —  
peryAH pyeM an, h to  no3BOAHeT AOÖHTbcn AerKOCTH nepeMemeHHH 
KapeTKH npn o tc y t c tb h h  KanKH h nepeKOCOB. K  KapeTKe npHKpen- 
AHeTCH nAaHKa 5  c  cyxapeM  6  h npn>KHMOM 7, noBepxHOCTH C  h R  
KOTOptJX HBAHIOTCH ßa30BbIMH npH yCT3HOBKe H3ACAHH 8.

noBepxHOCTb R , « a  KOTopyio on n p a erca  peßpo H3AeAHH, ocHa- 
meHa TBepAbiM cnaaBOM.

J (ah  ycTaHaBAHBaHHH H3AeAHH Ha cyxa p b  6  KapeTKa npn n o ß o - 
poTe pyKOHTKH 9 h CHAHuierc- Ha oahoh  och c Heft SKcneHTpuKa 10 
OTBOÄHTCH OT KaHBAKH 11 C H3KOHeHHHKaMH 12. PIoCAe yCTaHOB- 
kh H3AeAHH 8  KapeTKa B03BpamaeTCH b paßonee noAOHceHHe noa 
AeftcTBHeM n p y*H H b i 13. CKOAb>KeHHeM poAHKa 14, pu n ara  15 no 
CKOcaM noBepxiHccTefi ynoipa 16 oßecneHHBaeTCH 3 3 > k h m  H3AeAHH 
Poahkom 17 n oa  AeftcTBHeM npy*H H b i 18.

P hc. 2.

H3A6AHe, ynnpaHCb rpaHbio b  oöe paßonne noBepxHOCTH HaKO- 
HenHHKa 12 b 33bhchmocth o t HMeromeftca iHenepneHAHKyAHpHO- 
cth SToft rpaHH k peßpy, onnpaiomeMycH Ha nAocKOCTb R  npH*H- 
Ma 7, noßopaHHBaeT KanaAKy 11 BOKpyr och.

O t  3Toro  H3MeHHeTCH 3a3op m okay HaKOHeHHHKOM 20, chahuihm 
« a  aahhhom naene KanaAKH, h connoM  21, k K oropoM y nepe3 pe* 
3HH0Bblft UIAaHT 22 nOACOeAHHHeTCH nHeBM3THHeCKHft AAHHHOMep, 
BbinycKaeMbifi 33boaom «K a A H ß p ». CooTHomeHHe nAen KanaAKH 
1: 5.

n p n ß op  HacTpaHBaeTCH no  STaAOHy, b KanecTBe KOToporo CAy- 
* a T  aTTecTOBaHHbie b  UeHTpaAbHoft H3MepHTeAbHoft AaßopaTopHH 
OTOÖpailHbie H3AeAHH C OTKAOHeHHHMH OT nepneHÄHKyAHpHOCTH, 
HaxoAHuiHMHCH na rpaHHne BepxH ero ( +  ) h HHjKHero (— ) Aony- 
CKOB H3AeAHH.

ATTecTau,HH 3T3ACHOB Ha onTHMeTpe npoH3BOAHTCH b npH3Me no 
KOHCTpyKHHH, He OTAHHaiOHieHCH 6a30BbIMH nOBepXHOCTHMH OT
npaßopa. ToHHocTb 3T3aohob 0,0003 m m .

norpeuiHocTb H3MepeHHH H3AeAHH na npnßope cocTaBAHeT 
0,0005 m m .

TaK KaK npaßop ynpaBAHeTCH cahoh pyKOHTKoft, npoH3BOAH 
TeAbHOCTb eTO COCTaBAHeT OKOAO 800 UIT. B Mac. 3 t 0 n0 3BOAHAO 
KOHTpoAHpoßaTb Bce H3ÄeAHH b u,exe HenocpeACTBeHHO iHa pa6c- 
HeM MeCTe, a He BblßopOHHO yHHBepcaAbHbIMH MeTOABMH B H3MC■ 
pHTeAbHofi AaöopaTopHH, KaK 3to AeAaAocb paHee.
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npHcnocoßjieHHe rjir 3aKpbiBaHHa OTßepcTHH npH HcnbiTaHHH 

a B T O M o Ö H J ib H b ix  A e T a j i e f i  H a  r e p M e T H H H o c T b

n. H. PflEyiUKHH
Mo ckobchhh  aBT03anofl hmghh  JlHxaneea

D  H A C T O fll l lE E  BpeMH pa3pa6oTaHa h BHeapeHa KOHCTpyK- 
"  u h h  nHeBMaTHHecKoro npHcnocoßjieiiHH ä j ih  3awpbiBaHHn 

OTBepCTHH npH HcnbiTaHHH Ha TepMeTHHHOCTb IHJiaHrOB 3 
cßope co uiTypepaMH (cm. pncyHOK).

IIpHcnocoÖJieHHe coc to h t h3 nayx  3arjiymeK / h I I .  X(jih ncnbt- 
TaiHHH fleTa-ieft h y3.i0B co ckbo3hhm CTBepcTHeM paßoTaioT o6e 
äarjiymicH, a c rjiyxHM OTBepcrneM —  ouHa 3arjiyuiKa /, Bo bto- 
poM caynae, KaK h b 3arnyuiKe I I ,  npocBepjiHBaercH OTBep- 
CTHe U i .

ripHHUHn paÖOTbi n f HcnocoßjieHHH 3aKjnonaeTCH b cjieflyioiueM: 
Ha oähh KOHeu HcnbiTbiBaeMoro uiJiaHra ycTaHaBJiHBaerca 3ar,nym- 
KU, I ,  K KOTQpcfi Hepe3 HITyUep 1 nOABOÄHTCH OKaTblH B03ÄyX. 
3 to t B03/iyx ÄeftcTByeT «a  nopmeHb 2, OKHMaiomHH KOJibuo 3,

Elocjie HcnbiTaHHH uuiaHra 3arjiyuiKH chhmhiotch noonepeuHp: 
«a  3arjiyuiKe / noBOpauiiBaioT raÜKy 7 na V i  oßopoTa, 3Ta raÜKa, 
ÄeHCTByn na 30jiothhk 8, coeuHHHeT HaÄnopmueByio nojiocTb c aT- 
MociJiepoH. npy>KHHa 9 B03BpamaeT nopmeHb 2 b hcxc-ahoc nojio- 
xeiiHe.

nocjie CHH*eHHH ÄaBJieHHH «K a T o r o  B03uyxa c nopmHH 5 chh- 
MaeTCH 3arjiyuiKa I I .

n p n c n o c o ß jie H H e  c H H * a e T  TpyAOeM KOCTb 3aKpbiBanHH oTB ep - 
CTHH H 3anOJIHeHHH CHOTblM B03Ä yX 0M HCnblTblBaeMOH noHCCTH 
a e T a a n  n p n M ep H o  b 5— 7 pa3  h o ß n e rn a e T  T p y u  K O H Tp ojiep a.

H3roTOBJieHHoe H3 pe3HHbi cpeÄHefl TBepÄOcra. Kojibuo oßjKHMaeT 
Tpy6ny HcnbiTbiBaeMoro uiHUHra h oßecnenHBaeT repMernnHocTb 
3aKpbIBaHHH OTBepCTHH CÄHOTO KOHUa. Ha BTOpoft KOHeU yCTa- 
HaBHHBaeTCH 3arJiymKa I I ,  k kotopoh jaKHce nepe3 uiTyuep 4 nou- 
boähtch OKaTbiii B03,uyx. 3 to t  B03ayx nepe3 nopmeHb 5 CHana^a 
cjKHMaeT pe3HHOBoe KOJibno 6, a 33T8M nepe3 OTBepcTHe U.2 3anoji- 
HneT HcnbiTUBaeMbiH mjiaHr. ÖnepeuHOCTb o6»aTHH h 3anoJiHeHHH 
npcHcxoÄHT 3a cneT noußopa ceneHHH OTBepcTHfl R\ h U%

npncnocoÖJieHHe HcnbiTaHO Ha paajiHHHbix pe>KHMax paßoTbi 
npn ÄaBjieHHH B03,uyxa ot 4 äc  20 Ka/cM2. Pe3ynbTaTbi HcnbiTaHHH 
nojio>KHTejibHbie. raßapurbi h Bec npnMepHo TaKHe * e ,  KaK h b 
KOHCTpyKUHH C BHHTOBbIM H SKCpeHTpHKOBblM 3a>KHMaMH, a B He- 
kotopux cjiynanx MoryT 6biTb MeHbmHMH.

ü p n  iHeßoJibmHx H3MeneHHHX b kohctpykuhh uaHHbiö Tun npn- 
CnOCOÖJieHHH MO*HO HCnOJIb3CBaTb UHH 3aKpbIB3HHH OTBepCTHH nO 
e r o  BHyTpeHHeft noBepxHOCTH.

HcnbuaHiie abohhwx ÖajuiOHOB b rmeBMaTHHecKHX no^ßecKax aBToßyca

P. A .  A K O f l H H

i lb B O B C K H H  a B T O Ö y C H b lM  3 3 B 0 A

H A JlbBO BCKO M  aBToßyciiQM 3aiBOÄe 6muh HccjieuoBaubi 
UiBofiiHbie ßajiuoHbi AHaiMerpoiM 250 h 300 mm. HcnbiTarane 

ÄiBOHHbrx öajijionoiB nipoxooi'HJio n o  uayM nanpaBJieH h H'M: BbiHBJie- 
H «e  ipaiöoTbi jrjBOHiHoro Oa/iJicma, MccneaoiBaflHe ocoöeHHOCTeft xa- 
paiKTepiHICTHKH ftBOHHO.rO ÖaHJIOHa.

H 3  pHiC. 1 BHflHO, HTO iIIlpH iMaJIblX U H ana30H aX  UeipOpMaUHH
öaiiMOH c oö'beMO'M pe3epBiyapoB, He npeBbimaioiuHiM 14 a, HMeeT 
ßo.iee MHiTKyio xapaKTep;HCTHKy, neM npn ßonhumx Äe<j)opMa- 
U h h x ,  3axiBaTbißiaioinHX iKpiyroft ynacroK xapaKTeph c t h k h .  O .öpaT- 
Hoe HBneHHe cBOHCTBeHHO xapaKTepncTHKaM ßannoHa, oöiseM 
pe3epByapoiB KO Toporo nipeBbimaeT 14 A. Be3 pe3epB.yaipa npn- 
paiueHne aaiBjieHHH n p «  aetJ>apMaunH 3HanHTejibHoe. Hporpec- 
CH®Hoe (BoapaicraiHHe 5 K 6 c t k o c t h  o6ycnoiBjieHo Ka,K o b o h i c t o o m  

B03ayX’a, TaK ih KoiHjmrypaniHeH apMaTypbi CaanoHa.
BnaroÄaipH aiBTOMaTHnecKOH KoppeKUHH BbicoTbi öannoHa nop 

CTaTHueicKOH HarpyaKoft c noMombio per.ynHTopoB, iHCXOiUHa« bh- 
coTa ocTaeix;H HenaMeHHOH npn yaejiHHeHHH Hanpy3KH, a aaißae- 
HHe iß ßanjiOHe MeHneTCH nponopUHOHaJibHo Hainpy3«e (603 bu- 
paBHHBaiomero ycTpoftcTBa xaipaKTepwcTHKa ßannona ncKawaeT- 
ch npn iHl3MeHe»HH TeMnepaTypu o t  — 20 ao +50° <ao 30%).

KoppeiKUH H  BbICOTbl OaUJUOHa B 3aiBiHCHMOCT« OT Hairpy3KH no- 
BBOjineT H'Cnojib30iBaTb HcenaTejibHbift yn acTO K  xaipa<KTephcth,kh h 
oöycjioB J iH ißaeT  B b icoK y io  aH eproeM K O cTb  n o  cpaiBHeuH io c  u p yrH - 
mh 'BHAaMiu yn ip y rn x  sjieM eH TO B.

C  yMeHbrneHineM HaöbiTOHHoro uaBjieHHH nipn uocTaTHnecKiix 
aetpopM auH H X  yiM eubm aeTCH  »e cT K O C T b  6a/u ioH a (ocoß eH H O  npn 
Maao.M o6-beM e p e 3 e p «y a ip a ) ,  a  npn  n ocaecTaTH necK H X  ue<t)opM a- 
U h h x  >KecTKOCTb H ecK oabK o  B 0 3 p a cT a eT .

C  yBejiHHOH'HeM H a rp y 3 KH (h  c o o t b c t c t b 0 h h o  ÄaiBJieMHa) npn 
naaroHHHOH B U co T e  6 a j iJ io «a  3,ha n e n n e  cTaTHnecKOiPO n p o rn ß a  
(b  u peu eu iax  ±50  m m  o t  c T a T H «e c K o ro  n o jio vK en H si) o c T a e rc n  
npHiMeipHo ofliHHaKOiBbiM. C ia T H u ec K H e  xap aK T ep n cT H K H  ßaH Jiona 
He coiBinauaioT c lUHiHaiMHueacHiMH.

7I,onyicKaioT, h to  b  npouecce ne^opMaunH c o c t o h h h c  Boaayxa 
oippeaeuaeTCH 4>QPMyjiaMH aiUHaißaTHiecKoro uuiuia.

B  aeHCTiBUTeubHOCTH b  3<aiBHicHiMOtcTH o t  c k o p o c t h  nepeMeme- 
hihh npouecc OKaTUH Boanyxa xapa«TepH3yeTCH cpopMyjiaM'H no- 
UHTponHuecKoro UHKJia m  Tonbuco «  nacTHOiM cnynae 4>opMynaiMH 
auHaßaTHnecKoro UHKJia. B  cb h 3 h  c H3uo*eHiHbiM Burne npeucTaB- 
jineT MHTepec SKcnepuMeHTajibHoe HccneuoBaHHe. s t o t o  HBjienHH 
0 nOMOiubio cneuHajibHOH ycTaHOBKH.

'K OÄHOMiy H3 iiJwiaHueB I  ßaJiJioHa 2 npHKpenjinercH c no- 
MOIUbK) ßojITOlB KpblUIKa 3 C HpH'B3peHH0H pe3bßOBOH BTyJIKOH 
(pnc. 2 ). Ha BTyjiKy «aBopauHBaeTCH MeMßpaHa 4 c HaKJieeHHbi- 
MU TeH30lUafmHKaMH 5 COnpOTHBJieHHH. npH H3MeH0HHH UaBJieHHH 
BHyTpH ßaJiJioHa MeMßpaua ueiJiopMHpyeTCH h ,B03AeftcTByeT na 
TeH3oaaTnHiKiH.

JJj ih  n o jiy n e H H H  A H B aM H n eoM H X  x a p a K T e p h c t h k  npH iM eHHJicfl 

CTauoK, no3iBOJiHioiuHH npoB O AH Tb u e^ iopM au H H  ßaJWOHa c paa- 
jiiHHHbiMH n p o r u ß a M H  (p e r y j in p o ß K a  n jien a  KynHCbi) h  n ep H o w a M H  

n o jiH b ix  KOJießa.HHH, cooTiBeTCTBiyioiuHX 60, 90, 120 k o /i/m h h

( o  n oM o iu b io  rrpexicKoipocTHOH peM enHOH ycT aH O B K H ).
PeaynbTaTbi H3MepeHHÖ cTaTHuecKiix h u h h ai.Mh necKHX ucecT- 

KOiCTeft no3iBo a h io t  oepewejiiHTb 3HanenHe KosttKjjHuneHTa nojin - 
rponbi. CpeaiHHe aHanenHH KOSuji^HUHeiiTa nojiHTponbi 1,39. 
npH  60 koa/m hh 'anaieHHe K03(J>(J)HUHeHTa nojiHTponu HecxoabKO
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M e n b u ie ,  n p n  12 0  koji/ im m h h & ckcw h>ko  ö o a b iu e .  3 jc c n e p h m e ,H t  a u  b- 

Hbie flH iH a iM n n ecK H e x a p a K T e p H C T H K H  n o a y s e H bi n p n  nacTOTe k o -  
aeßaiH iH Ü  9 0  kcwi/Imihh, n a ß b ir r o m o M  a a B a e H H H  b ß a a a o H e  2 ;  3 ; 

4  KzJc m 2, a  6M KOCTH  p e3 0 p 'B V  apO'B 0 ,1 4  h  9 0  A.

AHajiH3HipyH moayseHHbie xapaiKTapHCTHKH, m o w h o  nipnÜTH k 
cjietayiomiHtM iBbiiBOinaiM.

C yiBejmneHHeM aaßaeHHH b öauuone npn mocTosHiHoft ero 
BbicoTe nom CTaTHieoKOH HairpyaK-oft anHiaMHuecKas xapaKTepm- 
cTHKa npoTexaeT Kpyue. C yaeaHHeHHeM oß’beMa pe3epByapa ot- 
HOCHTejihHo yMeHbuiaeTca BUHHHHe anHaMHsecKoro 9(})(})eKTa, n o  
no3BOJiaeT n p n  öoabiiiHx pe3epByapax Hcnoab30BaTb (JiopMyuM

KZ

Ppozuö

P hc . 1. C-naTtoaecKHe XiapaiKTepwcTHKH aß o ftn oro  öauuoHa pia3- 
MepoM 300x200 m m  c  oß-beMaiMH pe3epayapoiB 0; 7; 14; 90 a  

h  AaiBJieHMHiMH m oa C T a T H n e c K o f t  H a r p y a K o f i  2 h  4 /ca/tot2.

H30TepMHaecKoro npouecca. FIpeHeöperaTb 3aaaeHHeM UHHaMHae- 
cKoro 3(JxJ)eKTa a a s  pe3epByapoB  c MaubiM oöbeMOM « e  cu ea y e r  
b o  H3Öe>KaHHe 3HasHTeabHbix HCKaxteHHÜ pacueTOB npn noub30Ba- 
HHH (JjOpMyjiaMH H30TepMHaeCKOfO UHKJla.

P hc. 2. YicTp,öfter bo a a s  HSMepeHufi UHHaiMiHMecRHX aaBueiiHft.

ZI,HHaiM»aeoKiHft acjjijieKT noBbimiaeT »ecTKOiCTb b n p ea ea ax  ao-
CTaTHHeClK'HX H HOC U 0CT 3TH H CC'K M X aetjjOpMaUHH.

Pe3qp&yap uo .T/kch HaxoaiiTbcsi b6jih3h ot 6 aaa  oh a, m oöb i 
He coau afla jiocb  aonouiHHTeabHOe conpoTMBJieHHe npoTeK aH H » 
BaataiyuiiHOino moTcnca, yiBeaHUHBaioiuee wecTKOCTb 6anaoHa h, cae- 
UOiBaTejibiHo, aacTOTy co6cTße«!Hbix KoueßaHMft noaipeccopeHHOft 
Maccbi.

FlapaiMeTipbi, xapa:KTepn ayio m h c B 03ayxonpoßoab i, Koropbie co- 
eaHHaioT ym pyrne ajiöM eH Tbi c pe3epiByapoiM, ne BbiacHeHbi. Pe - 
KOMenayeMbie aa«Hbie ib 3apy6e>KHbix TeX'HHsecKHX »y p H a n a x  
pa3Hopeaußbi (®  oaunx .cuysasx  c h h t s i o t ,  w o  b B03ayxo,npoßo- 
a a x  auHHoft 600 mm  h ceaeH H eM  25,4 mm  ap oc ,ce ji'H poß a «H .e  ®03- 
a y x a  He HaßaiaaaercH; no apyruM aa«HbiiM peKOMeHgyetca

menojib3otBaiTb ®Jia inipemynipe5KaeHH.H a pocce jiapoB a i»H s B oaayxa  
Boi3iayxoinp'OBoa aaHHoft 200 M M  h  ceaeHHeM 50 m m ).  Ha JlbßOB- 
ckom aiBTOÖyic,HOM a aß o ae  öbiJiH inpoBeaeHbi 3KonepHiMeHTaJibHbie 
HccjieaotBaHHa b t o t o  » b u c h u s  Ha anncaHHoft ycTauoßKe. Bbuio 
BbiaBjieHO, h t o  iu j ih  niporHiöoß noaßecKH ± 5 0  . t a t  npn u au ne ppy- 
ßonpoiBoua 400 mm  (c e a e «H e  29 m m ) b n p ou ecce  KOjieöaHHÜ H3- 
MeHeHHH jKecm acTH  iHe Haßaiouanocb. 3aiMeTHbie HCKaxteHus an- 
HaiMwaeioKHX xapaKTepncTO « b  s t h x  ycjioBH ax naöjiiouauHCb npn 
auaiM erpe Tpyöan ipoßoaa 45 mm.

iPIipH nporH ßax ± 5 0  mm  h aaßjieHHH n o a  CTaTHaecKoft Hampy3- 
Koit ß a m  b 6 aaJ io «e , maacoeaHHeuHOM k pe3epB,yapy oöieM O M  
14 a  TpiyöonpoiBioaaiMH c  inpoxoaHbiMH ceaeuHHiMH 29; 10; 4 mm, 
pa3HocTb Meaqay maxehmajibhbum h MniiHMajibHmm aaß aeH n ax i« 
b 6 a a a o «e  BoapaciTaer c  0,68 a r u  (anaM eTp 29 m m ) a o  1,06 a m .  
3 T a  Ute paaHOCTb aaßaeHHft b  6 aaaoH e c rpySon paB n aoM  affia- 
M erpoM  29 mm a  c HenocpeacTBeHHO noacoeaHHem ibiM  ipeaepoya- 
pa,M eMiKOCTbio 7 a  ipaiBHa 0,84 a ru ,  a 6e3 pe3epByaipa 1,66 a m .  
KaiK [KOKipHrypauiwi (fiaaHuea, TaK u (popMa paanycH oft nacTH 
npaiJiKaa öaaaoH a  oöyicaoBauBaioT U3MeH6HHH xapaKTepucTHK 
ßa ju io iia . yiMeubiueHHe CBeca peano yaeaHHiHBaeT nporpeccHB- 
HocTb xapaKTepiHCTHKH. HaMeHeHneM OBeca öaaaoHOB m ojkho no- 
ayuHTb MeHbuiyio H tecm ocTb ße3 cooTBeTCTByioiueiro yBejiHueHHH 
oöbeM a peaepu yapa. 3 t o  o 6 i>acHneTCH töm , hto> H3 MeHeHue 
oß ’beMa pe3epB,yapa b aßoftHbix S a ju ionax ep ou cxoa H T  Kau b 
opeaneft UHaiHHapHuecKoft, T a «  h b  TopooißpaaHoft uacTH ßaa- 
aoHa.

KoJiHHecTBo MCHHioiuerocH Boaayxa b noaBecue 33bhcht ot 
nppenaaa aaBaeHHH M e *a y  aTMOc^epHbiM aaBaeHHBM b ßaaaone, 
nepenaaa iaaßJieHhh Meutay aaiBjieHueM b pecHBepe Top;M03H0ii 
CHCTeMbi h b öaaaoHe, nepnoaa Koae6a«Hft, a6coaioTHbix BeaHHHH 
apoocejibHbix oTiBepcTHft peryaaropa h h x  OTHouieHim, oß’beMa 
pe3epeyaipa.

HcmbitraHHH c  3 Toft u eab io inipoBoaHaHCb Ha CTaHKe c  peaepB ya- 
paMiu 0;14 u 90 A npu HaßbiTOHHbix aaBaeHHHX 1; 2; 3; 4 a ru  
BHiyTpn 6 aaaoH a, »M e iou iero  paaMepbi 3 0 0 X 2 0 0  mm.

Phc. 3. XapaiKTepwcTUKa 6aaaoiHa c yneTOM buhuhhh penyjiHTopa 
a a s  n epnoaa  1 ceK  (p B3ö =  2  a r u ) .

HepHioabi Koae6a«HÜ cooTBeTCTBöHHo ßbiau paßHbi 0,5; 0,67
h 1,0 cex. AMinaHTyaa KoaeßaiHnft ± 5 0  ot.tt. flaßaeiiHe b  nmeBMa* 
THinecKoft CHicTeMe pecHBepa paBHsjjo'Cb b oa«OM cayuae 6 a r u  b 
apyroM  —  7 aru .

B yicTaHOiBucy BKunonajics p e rya sT op  JIA3. HeaiKTHBHbift x o a  b 
pepyasrrppe ßbia lOBeaeH a o  3 mm  h  noiaTOMy ne m o t cymecTBeHHO 
H aK a*aTb  3HaHeHiuft uaMepseMbix aa'BaeHHÜ. ZluaMeTpbi Kaaußpo- 
BaHHbix OTBepcTHM h oTHiouieHHe h x  naou iaaeft noacußpaiHbi Teo- 
peTHHecK'HM nyTeM na yicaoiBHs paBeHcTßa ceK y «a H b ix  p a ex oae®  
mpu OTiöoe m OK3THH, a Ta.K>Ke iipoBepeiibi sk cnepHMo h ta ab ho .

PacmmjupoiBMBas c n oM o iu b io  KaanfipoB O H H oft KpuBioft B eau - 
HHHbi aaiBaeHHii h i3Has T eK ym n e  3HaueHns 3(pi|)ökthbhbix nao- 
maaeft b 3 aßhchmocth o t  nipiornöa (nporwö 3anHCbrBaJncs c no- 
Moiubio peoxppaHoro aaTHMKa), mojkho nioayHHTb xapaKrepHCTH- 
kh ßaaaoiHa.

irioayHeHHbie xapaKTepucTUKH öaaaoH a  .npHßeaeHbi na pnc. 3, 
ohh HanoMHHaioT no (JjO'PMe rHCTeDe3HCHbie n eTan .
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“ C yM eH b m eH H B M  (A 'H aM eTpO B  K aA H Ö p O B aH H b lX  O TB epC TH H  TieTAH  

c y *H ® a .e T C B , a npH  ^ a a M e T p a x ,  M eH b W H X  2 .w.w, c A H B a e T c a  .b  n p a -  

M y io  a h h h i o , t . e . A o n o A H ir r e A b H a a  » a c T K ü C T b  n p iiö A H J K a e T c a  

k  H y a io .
• M 3M eH en H e  aa® ae iH H H  b  n H O B M a -r im ecK o fi c i i c T e M e  p e c i iB e p a  c  7 

a o  6  ü t u  n e  n ip u B e a o  ik c y m e c x B e H H b iM  H 3 M en en H B M  x a p a K T o -  

pme™« öaAAOiiia c  HaBaabHbiM AaoAeiiHeM 1; 2; 3; 4 am .  Pac- 
uiMftpo'BiWa li aHaaii3 K p i i s u x  n o s B O A a io T  caeaaxb c.icayiom iie 
BbtBOabl:

C y M eH b iiieH H eM  n e p n o a a  K O A eö a H H Ü  y M e H b w a e r e a  BAiHa>Hne 

H aw eH eH H B  .K c v u m e c r a a  B 0 3 f t y x a  « a  x  a p  a»KT e  p  h c  t h k  y  öaAAO -H a.

C .yB ea H a eH H eM  p e 3 e p B y a p a  b  .t h a h h e  ii3 M eH eH H a  K O A H a ecT B a  

B 0 3 a y x a  b  ö a A A O H e  H a x a p a K T e p H C T H K y  y M e H b iu a e r c a .

y B e j iH a e H H e  A H a ix ie rp o B  A p c c c e A b H b ix  O T-BepcTH Ü  c B b u u e  2 m m  

npH B O aH T  K 3 H a iIH T eJ lb H 0 M y  H3MeHeHHK) X a p a K T ep H C T H K H  A B 0 Ü H 0 - 

r o  o a jM O H a .

H a  OCHO'Be H 3 A O *eH !H b lX  OCOÖeHHO'CTeft X a p a K T ö p H C T H K  ABOÜHO- 

r o  ö a A A o n a  m <o >k h o  c a e ^ a T b  c a e a y i o m n e  b m b o a h :

1. A a a  yMOHbiueHna jk c c tk o c th  hcoöxoahm  n epern ö  xapaKTe- 
Phcthkii b o 6.nacrn Maabix Aecpop.MaijHÜ, Tax « a n  npn c o o tb c t -  
cnBviomen C T a T im e c K o ü  c rp ea e  npon iiöa  wecTKOCTb öaAAOHa öy- 
AeT upeaMepnoH. A ocT H rH yrb  s t o t o  m>o>kho H3MeHeHHeM oöb ev ia  
pe3opByapa; noAÖopoM KOHtpHrypamm (pApimeB, BbiöopoM a s b - 

Aemia n o A  CTaTHiecKoü Ha.rpyaKoü.
2. A -n a  i i o ^ y a e H i i a  p e a A b i io ü  KapTH iH bi H e o ö x o A H M O  n e n o A b 3 io -  

s a T b  b  p a e a e T a x  a h h a m it h e c k m e  x a p a K T e p H C T H K ii .  A p n  ö o A b w i t x  

p e 3 ep iB y a .p a x  3 a M e n a  a  h h a x ih m e c  k  o ü  x a ip b ik t p p h c t h k h  C T a T H a e -  

CKOÜ H e npH iBOAHT K C ym O C TB eH H bl'M  O H IHÖKaM .

3. y B e A H a e H i ie  o ö b e M a  p e 3 e p B y a p a  c  u e - ib jo  c iiH > K eH n a  a < ecT - 

k o c t h  C B b im e  >KecTKO CTH  T p o e K p a T iH o r o  o ö b e M a  öa .iJ iO H a  n e u e . 'ie -  

c o o ö p a 3 H O  (c o ß c T B e H H b ie  a a c T O T b i K O A eö a H H Ü  n p n  s t o m  p a o H b i 

70— 100 k o a /.m h h ) .

4 . n p «  M a A b ix  a n a M e T p a x  A p o c c e A b H b ix  O T B a p cT H Ü  p e r y A H T o p a  

(6 e 3  3 a 'M ö A A H T eA > i) h ö o A b u iH X  p e 3 e p B y a ip a x  m o>k h o  n p e H e ö p e a b  

BAHHiHHCM H 3M eH eH H H  K O AH W eC TB a B 0 3 A y X a  Ha X a  p aK T ep H 'C T H K y  

A B O H H o ro  ö a A A O H a .

5. JJ,jia npeAorapameHHa ApocceAnpoBaHiia B03Ayxa b coeAH-

HHxeAbHbix TpyßonpoiBOAax ipe3ep.Byapa h  Ö a A A O H a  H e o 6 x o A H M o  
B bißw paTb A 'H aM erpb i T p yöon p oß O A O B  öoAbiiie 20 m m  n p H  A A H H e  
a o  400 MM.

6. HoAyMeHiHbie A an n u e  A a io r  BOSMOJKHOCTb peKOMeHAOfiaTb 
ABOHHbie ÖaAAOiHbl AHAMeTipOM 250, 300 M M  A Aa  HCn0Ab30BaHH3 
b noABec.Kax oTeaecrBeHHbix aBTofiyiooB, TpoAAeftßycoB , rpy30Bbix 
aBTOMoÖHAeH, üiocKOAbiKy AiiainaaoH B03.\io>KHbix *xa ipaKTep iicTH « 
hx npaKTiiaeeKH HeorpaHHHeH.

H ccA eA O B a im e  cboPo ah u x  KOAe6 aHHii n o A p e c c o p e in io i f  M accb i 
Ha A'BOHlHblX ÖaAA'OHaX npOH3BOiAHAH iHa 6 a 3e  KOAeßaTRAbiHOlI 
CHCTeMbi, c o c T o a m e ft  H3 K y 3 0 Ba (n o A p e c c o p e H H b ie  a a c T H ),  h 
m p y r o r o  n h o b m a th a e c k o ro  BAeM eHTa. JKecTKO CTbio u jhh  h  neAH- 
hhhoh n en o A p ecc op eH H b ix  M aec n peH eO peraA H .

B OTAHMiHe OT oßblM'HOH CXeMbl HpH HCCAeAOB3HHH CBOÖOAHblX 
KOAeöaHHÜ iha ynipyroM niHeBMaTwaecKOM BAeMeHTe c nepeMeH-HOü 
xapaKTepitcTHKofi b cxeM y KOAeßaTeAbHoü CHCTeMbi 6h a  BBeAen 
peryAHTop 6ei3 aa'MeAA'HTeAa.

Ä a h  OirapeAeAeHHa nepHOAa h 4>opMbi KOAe6aiiHÜ 6h ah  H.cnoAb- 
30®anbi H3BCCTHbie iMeTOAbi pemenHa.

C oB M em eiiH b ie  «pH iB b ie n ep eM em eH H a  ycK op eH H Ü  n oA p ecco ip en - 
HblX M aoc C p a3A'HHHbLMH IHaaaAbHHM H HX OTKAOH6HIIHMH  H p e 3 ep  
Byapa'MM nOABecKH npHBeAe.Hbi Ha p w c. 4.

AHaAH3 'Kiphbbix nepeMeiueHHÜ ycKopeHHÜ noApeccopeHHbi. 
Macc c npHMenaeMbiMii Ha a ß Toöyce  A A 3 -6 9 5  abohhhm h ö a n .io  
Ha.mh pa3MepoiM 3 0 0 x 2 0 0  m m  n03B0Aaer CAeAaTb CABAyiomHe
BblBOAbl.

1. C B03piacTaHHeM BeAHHHHbi pe3epByapa noABecKH yBeAHMM- 
BaeTca .nepHOA ee K O A e ö a H H a

2. O T H O u ie H iie  n o A y n e p H O A a  c o 6 c T B e H « b ix  KOAe6a«HH c n o A o -  

>KHTeAbHOÜ a iM .n A H TyA oü  k  n o A H O M y  n e p H O A y  K O A eö a H H Ü  y M e H b -  

u ia eT C H  c pocTO iM  H a 'a a A b H o n o  o T K A O H eH H a  n o A p e c c o p e H H b ix  M a c c  

npH M a A b ix  p e 3 e p tB y a p a x  . y p p y r o r o  3 A 6 M eH T a  h y B e A H a H B a e r c a  

npn öoAbuiHÄ ipe3epByaipax.
3. riepHOA cboöoahhx KOAeöaHHÜ yBeAH'HHBiaeTca, a ycKopeHiie 

yMeHbiuaeTca c yBemraemieM CTaTHaecKOÜ na.rpy3KH (npH no- 
cToan.Hoü BbicoTe öaAAOiHa) ÖOAee pe3K0 npH MaAbix ipe3epByapax 
H 'ÖOAbLUHX 0TKAOHÖHiHaX Ji He3HaiIHTeAbIIO ,npH ÖOAbJUHX pe3ep-

Byapax.
4. riepHOA CBOÖOAHblX KOAeÖa'HHli 

YMeHbiuaeTca c yseAHaeHHeM nepBO- 
HaaaAbHoro o tk a oh ch h h  ÖOAee pe3- 
ko npn MaAbix pe3epByapax h npaK- 
THMeCKH HeaHBHHTeAbHO npH ÖOAb-
uihx pe3epB yapax ( phc . 5 ).

5. PIoAynepH O AH  noAo>KHTeAbHux 
aMiTAHTyA c  yßeAHaeHHeM cTaTHae- 
ckoü «a rp y3 K H  yßeAHMHBaioTca oco- 
öem io  3 aMeTHO npn Maa h x  pe3ep- 
B va p a x  h HecKOAbKO yM eHbiuaioTca c 
y B e A H a e H H e M  o tk a oh ch h h .

een.
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30 90
OmknoneHue
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Phc. 4. TpaiJiHKH «3MeHeHHH aMnAHTyA h ycKopeHHÜ noApeccopeHHOfi Maccw npn aa3- 
AeHHax noA cTaTHHecKOü Harpy3KOü 4 ü t u  b  3 3 b h c h m o c th  ot BeAHHHHbi nepBOHanaAbHoro

otkaohchhh h oöbCMa pe3epsyapa.

Phc. S. 3aflHCHM0CTb nepHOA.a 
KOAeöaHHÜ öaAAOHa v pa3Mept)M 
300 X  200 m m  ot HaaaAbHoro
OTKAOH6HHH nOApeCCOpeUHblX
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6. IlepHOtA o b -oöo jijh h x  KOjießaHHÖ yM eH b m a eT ca , a yaKopeHHH 
y®ejr»TOBaioTCH mp« yßeAHHeHHH b u c o t u  ßaAAOHa o t  h c x o ä h o h  
BbicoTbi 200 mm (irapH yßenHH6HHH b u c o t u  ßaAAOHa b  1,2 paaa

i
'S

€

1 /

/

/

/

<$/

y

/
y

w

i

y

_ _ o ________

’ 2 0 0 220 200 180 
ßbicoma öannoHa

5,02 0,00 0,04 3,85
ÜjJb/movHoe daöfieHue

Phc. 6. 3aiBHCHMOCTb nepHO.ua KOAeßanHÖ noÄpeccopeHHoii Mac­
cu 1,6 KzjceKpjcM o aM.njiHTyAOH ±3 ,0  cm o t  b u c o t u  ßaAAOHa 

AHaMenpoM 300 m m .

nepHOA yMaHbmaercH Ha 20% ) h yBejiHHKBaeTCH 
HHH BbBCOTH ßaAAOHa ÄO 7% (pMC. 6 ) 1.

PaccMOTPHM KOÄeöaHHH noÄpeccopeH H oii Mac­
cu Ha ä b o Ahom  ÖaÄÄOHe c peryAHTopoM 6e3 3aMe- 
ÄAHTeAH.

AHaÄH3Hpy« npouecc KOAeßaHHH Ha ynacTKe 
c*aTHH ynpyroro SAeMeHTa, MomeM npeunoAa- 
raTb, h to  b ynpyrHfl aAeMeHT nepe3 ApocceAhHoe 
OTBepcTHe peryAHTOpa HaHHHaer BXOAHTb 
CHiaTWH b o 3ä YX, IloÄyqaeM H3ßuTOHHyio c h - 
ny, npennTCTByiomyK) nepeMemeHHio KOAefi- 
niomeöcH Maccu h coxpamaiomyio awriAH- 
TyÄy cxaTHH. B uaAbHefimeM npn nepeMeiue- 
HHH Maccbl Bßepx ÄO HeHTpaÄbHOrO nOÄOHCeHHH

KOfleÖaTeJibHoö CHCTeMu ( o t  —— ä o  — )
\ 2 *> (o /

«K Ä T b iü  B03Äyx npoÄOÄHcaeT noÄaBaTbcn b yn py- 

rnft 3AeMeHT, o ä h 3 k o  H3ßuTOHHaH CHAa Ha stom  

HHTepBaAe CTpeMHTCH ycKopnTb nepeM emeHHe ko- 

AeßAiomeHCH M accu  BBepx, a He npenHTCTBOBaTb

npn yMeHbaie- 

M/CPK*

Äyxa peeniBepa nHeBMaTHHecKOö chct6mu). H3ßuTouHaH CHAa 
nOHBÄHCTCH TOAbKO npH B3 aiH'M OÄ6 HC TBH H AB HJK CH H fl B KOAeßa- 
TeAbHOH cHCTeMe. 3Hep!FHH cHcaToro B03Äyxa pecnnepa caiMa no 
ceße He 33ibhcht o t  BpeMeHH h .Moraa 6u oTuaBaTbcn hoctohhho, 
HO BCÄBÄlCTBHe OßpaTHOH CBH3H KOAeßaTeAbHOH CHCT0MU 9Ta 
9hepiDHh co3ÄaeT inepHOÄHHecKyio CH.iy, TÄe nepHiOA onpeueAaeT- 
CH CBOÜCTBaMH CHCTeMbi.
4 t o6u  He snacTb b oujHÖKy, o t m c t h m, hto 3Ta CHCTewa 

He »BAnercH aBTOKOAeßareAbHOH, xoth b uaBecTHHX ycAOBHHX 
MOJKer cxaTb eio (HenpaBHAbHUH noußop ÄHaMeTpoB ApooceAb- 
HUX OHBepCTHÖ H HX OTHOHieHHH H ÄAH.HU TpyßanpOBOÄOlB).

Ha pnc. 7 coBMemeHU Kpusue KOAeßaHHH h ycicoipeHiHÖ j  hoä- 
peccoipeHHofi Maccu c pe3epB|yaipaiMH 0; 14; 90 a npn HanaAbHOM 
OTKAOHeHHH 50 mm h AHaMeTpax ApocceAbHux oTBepcTHÖ pe- 
ryAHTopa 0; 2; 4; 8 mm.

HccÄeÄOBaHHH noKaaaAH cAeuiyiom ee:
Oopwa KOAeöaHHH npn OTcyrcTBHH pe3epsyapa h  mp« Awa- 

Merrpax ApocceAbiHux otibcpcthö d  >  2 mm 3HauHTeAbno H3Me- 
HHeTCH no CpaiBHeHHIO c (JlOpMOH KOAeßaHHH nOÄpeCCOipeHiHOÖ 
Maccu npn Tex * e  HauaAbHux ycAOiBHax ßea ynera bahhhhh pe- 
ryAHToipa.

3HaHHTeAbHO COKpamaiOTCH aMnAHTyAbl C>KaTHH h yBeAHHH- 
BiaiOTICH aiMHAHTyÄbl OTÖOH (npH p3CCM0Tpe HHH HBAeHHfl eÄ'HHHH- 
hoto KOjieöaHHH c mpouecca iothothh) c ÄHaMeTpaiMH ApocceiAb- 
HblX OTBepCTHH d >  2 MM H, HaoßopOT, npH paCCMOT.peHHH npo­
uecca KOAeßaiHHH c npouecca otöoh.
BAHHHHe ÄpocceAbHbix OTBöpcTHH peryAHTopa äo d  =  2 m m  

npn HaAHHHH pe3epByapoB CBbirne 14 a Ha 6aAAOH h nepenaÄax 
AaBAeHHH OT ipaCHBepa T0pMO3H0H CHCTeMU K ßaAAOHV
p  p
—  <  0,528 h ot ßaAAOHa b aTMoc4)epy —  <  0,528 He3Ha- 
Po Po
UHTeAbHO.

nepeMemeHHio, n ax b HHTepßaAe o t  0  ä o  —
2  Cd

HocAe nepexoÄa KOAeÖAiomeflcH Maccu «eö-

HHTepBaAe ot —  äo
Cd

HauHHaeTCH HCTeneHue B03Ä yxa H3 y n p y ro ro

TpaAbHoro noAouceHHH b

3 it 

2^0

SAeMeHTa b aTMOciJiepy, CBH3aHHoe c  yMeHbuieHH- 

eM H3ÖUTOHHOft CHAU, HaKOnAeHHOfl 3a HHTepB3A 

■K
BpeMeHH OT 0  ÄO OTlMeTHM, HTO H36bITOHr flepuod M/ieöaHuü

«an  CHAa npoÄOAHcaeT ycKopHTb nepeMeiueHne BBepx KOAeÖAiomefi- 
ch Maccu, x o th  h yMeHbiuaerrcH no BeAHHHHe. HaKOHeu, b hh- 

3 TZ 2 IC
TepaaAe BpeMeHH o t  — - ä o  —  HaßbrroHHan ch ab  npenHTCTB,yeT 

2  Cd Cd

nepeMemeHHio KOAeÖAiomeftcH Maccu bhh3 h noAiHOCTbio nccHKaeT 
npn HeÖTpaAbHOM noAoaceHHH KOAeÖAiomeficH Maccu. üaAbHeft- 
mnft npouecc KOAeßaHHH npoTexaeT aHauoruHHO.

OcHOBHoe OTAHune HccAeuiiyeMUX KOAeßaMHÜ o t  KoneßaHHü 
apyTHX bh'äo® aaKAionaeTCH b tom , h to  b KOAeßaTenbuoft cncTe- 
Me HMeercH BHeeiHufl hctoh hhk  shopthh  (aHeprnn cucaToro bo3-

* P . A. A t O D I N  «ABTOMOfiHAbHaa npOMhlUIAeHHOCTb» .Ys 6, 1960.

P hc. 7. O a p M b i jcpuiBbix KOAeßaHHH noupeccopeHHofi 
o peryAHTopoM 6e3 3aMeÄAHTeAH.

M accu

KoAeßaHHH noÄpeccopeHHoii Maccu npoucxoAHT He othoch- 
TeAbHO och, cooTBencTBiyiomefi BucoTe öaAAOHa hoä crauHHe- 
ckoü Harpy3Koft, a oxHOCHTeAbHo ÄHHaMunecKOH och, pacnoAO- 
KeHHOfl Bbiaue HAH iIH>Ke CTaTHUeCK'Ofl OCH B aaBHCHMOCTM OT
Toro, paccMa,TpHiBiaeTCH uhka KOAeßaHHfl c npouecca othothh  
HAH C OTßOH, mpHHeM aißcOAIOTHafl BeAHHHHa OTKAOHeHHÖ nponoo- 
UHOHaAbHa noAynepnoAy KOAeßaHufl, nppenauaM ÄaBAeHHfl, AHa- 
MeTpaM ApocceAbHux OTBepCTHH.
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B j I H H H M e  n O B e p X H O C T H O H  3 a K a J l K H  H a  B b I H O C J I H B O C T b  K o n t y x a  n O J i y O C H

3 a f l H e r o  M o c i a  a B T O M O Ö H J i a

S. H. AJlEKCAHflPOB, n. A. MHU1HH, C. H. f l P Q 3 A ,

«1>. n. B A C H J I E U  

H h c tm ty t  MauiMHOBefleHH« AH  ECCP, Mhhckhm  aBT03aB0fl

JT JIH yCTAHOBJIEHHH sijxfieKTHBHOCTH nQBepxHOCTHoft 3a- 
J -K  K3AKIH ÖMAH npOBeaeHbl CpaB,HHTejlbHbie CTaTH^eCKHe H 

UHiKAHHeCKHe HCinblTaiHHH KOJKjyXOB H3 CT3AH 40XH (cepHHHbie) H 
H3 cTaqiH 45, 3ia«aJieHHbix c Happenom  t .  b. q.

CepHÜHbie KaaqyxH H3 CTajw  40XH (pn c. 1) iHaroxoBAHioTCH 
H3 TpyßHbix 3aroTOBOK pasMepoM 96x15x845 m m .

OToßpaMflbie aah HonbiTaiHHÜ AeTaAH HMejm TBepaoc-Tb 
H B  241— 269, npeueA npoqHOCTH 81— 87 kz/mm2, npeAen TeK.yqe- 
cth 46—48 kz/mm2, yAapH.yio B»3KocTb ao 9,3 kzm/cm2.

t--— ...............

P hc . 1. 0 6 in h ft b h ä  Koscyxa ncwiyocH.

l\jlK H3rOTOB,TeHHH KO*yXOB H3 CT 3 AH 45 BpHMeHHAHCb TpyÖ- 
Hbia 3aroTOBKH paaMepoM 96X 15X845.

TexHOJi'OrHH Hi3 roTOBAeHH,n KO>KyxoB H3 CTajiH  45 BKJHonajia 
TOKaipHiyio oß paÖ O TK y c  npHinycicaMH n o A  uiAH<j>OBiKy rn eex , no- 
BeipxiH ocrH yio 3 a »a J iK y  c  HarpeBO M  t .  b. m. h o m y c K  (e c n n  no- 
ca ga ih h ö  A e A a A e n ) ,  pH XTO BKy h iUAHt})OBaHHe u ieeK .

iH a rp a ß  new 3 aiK a jiK y n p o B O jH .ic a  c H cnojib30B aH neM  MauiHH- 
H o ro  reH ep a .T op a  ÜBB-100— 8000 h yH »B ep caA b H O -3 aK an oH H oro  
CTaHKa.. Pokhm  HarpaBa: Hainpn>KeHHe 380 s, MOWHOCTb 85 k b t , 

HHCAO nepBH qH blX  BHTKOB TpaH C (j)OpM aTO pa 7, CKOpOCTb 3aK aaK H  

7,6 MM/ceK.
OnnycK KOHeyxo« iiip oh 3 ib oah ach  b m a xT H a ft n em  c  npHHy- 

flH TenbH oft u H pK iy jiauH eft B 0 3 A yx a .
TfiepmocTb Ha noBepxHOCTH KCMKyxoB nocjie 3aiKajiKH t. b. q. 

R C  60—62. 0 6 w an  iviyÖHiHa 30Hbi nojiHoft 3aKaiiKH h pepexOA- 
Hoft 30Hbi cocTaBjiHJia o k (wo 4 m m .  MHKpocTpyiKTypa 3aKa;ieHH0- 
ro caoh npeÄicTaoAHjia c06oft mhptghcht, a inepexoAHOft 30hu —  
TipOOCTOMapTOHiCHT H (j)eppHT, CepAU&BHHbl —  nep AMT H (JieppHT.

riocae  o m y c K a  n pn  180° TBepAOCTb y noBepxHOCTH KoscyxoB 
He HaMeHHJiach. IlocA e  O T n yoxa  npn  280° b n oB ep x H oc rH b ix  
cjtohx npoH3omea paonaA MiapxeHcuxa, oßpaaoBaJica xpoocTHtr h 
T®epwocTb y  nosepxiHOCTH CHHSHJiacb a o  R C  48— 50.

PacnpefleAeHHe xa.HreHUHaAbHbix ocTaToqHUx HanpHweHHft b 
aaBKCHiMOCTH o t  TeMinepaTiypbi oxnycKa onpeueAHAOCb nyTeM no- 
caaAOBaTeAbHbix oßToneK KOAeu, Bbipe3aiHHbix «3  KoatyxoB. B pe- 
3yAbTaxe 3aKaa k h  b iiapyutHOM CAoe to a lu h h o h  o k o a o  3 m m  

oßpasyioTCH oKHMaroiiiHe hampa>keHiin, ÄOCTHraiowne Ha noaepx- 
h o c th  80— 85 k z /m m 2. C yBejinqeHHeM paccTOHHHH o t  noBepxHOCTH 
(cBUiue 3 m m )  OKHMarowne HanpHHceHHH nepexoAHT b pacTarH- 
BaioiiiHe, HaHÖOAbmee 3HaqeHHe k o t o p u x  33 k z /m m 2 naxoAHTca 
Ha rjiyÖHHe o k o a o  4,5 m m , nocjie qero h x  BeAHHHHa yMeHbmaeTcn 
(pnc. 2 ).

nocAeAywiUHH 3a 3aKaAKoft om ycK  npn 180° Bbi3biBaeT b h -  
paiBHHBaiHHe H a n paneeHiift b inoBepxHOCTHoft 30He 3a c q e T  CHHjKe- 
hhh  M aKCH M aAbH oro HanpasKeHHH y  noBepxHOCTH a o  44 k z / m m 2 

h H eKO TO poro  yB eAnqeH H H  o k h m 3 io w h x  HanpHHceHHft b 6 o a e e
TAiyÖOlCHX CAOHX. ripH 3T0M CHH3HAOCb T3K>Ke MaKCHMBAhHOe
piacTHrHiBaiouiee H anpa»:eH «e a o  20 k z /m m 2.

OTnycK npn TeMnepaxype 280° ew e ÖoAbme cHHJKaeT MaKCH- 
MaAbHbie sHaqeHHH pacTarH iBaio iuH X  h c *H M a io u ;H X  HanpHJKeHHft. 
O coöeH H O  cHAbHo naAaioT cxcn iM aioinH e HanpnaieHHH y nooepx-

hocth (noqTH äo  H yjia ), a noa noBepxHOCTHbiM cnoeM ewe coxpa- 
HHK3TCH OKHMaiOWHe HanpHHi0HHH OKOJIO 24 KZ/MM2.
nepetA HonbiTaHHHiMH »a  UHKWHHecKyio npoqHOCTb Ha Ka»Wbifl 

Ka*y.x  HanpeccoBbißaAH xpn BxyAkn (pHC. 3 ). ZI.Be KpaftHHe 
BTyuiKH 6 bi ah  ycxaHOBAeHbi a a h  T o ro , qToöbi He 6h ao  0BaAH3a-

KZ/MM1

I

/

7 m m
i S

11 \
\

7 'j

i
/

/ J.
Vt

■ 3

I

2 3 4 5 6
PaccmonHue om noSepxnocmu

7 MM

Pnc. 2. PacnpeaeAeuHe ocTaroqHbix .HainpHJKeHHft b KO>nyxiax 
«3  cnaAH 45 nocAe 3aKaAiKiH t. b. q. b 3anhchmocth ot TöMnepa- 

,Typ bi oxnyoKa:
/ —  6e3 O T n y c K a ; 2 —  O T n y cK  n pH  180° a a  1,5 Maca; 3 —  O T n y cK  npw 280° 

aa  1,5 q a e a .

UHH KOHUOiB K0»iyxa npH HcnbiTaHHH. ZZ.AH.Ha CpeUHeft BTyAKH 
6biAa 125 mm, HapyacHbift AHaMeip 128 mm, H aisr up» nocaAKe 
ee ua m eft«iy KO Kiyxa coct3!Baha 0,08— 0,10 mm.

P hc. 3. ycTaiHO®Ka Koacyxa Ha Main HHe npn HcnhrraHHHX 
Ha BbIHOCAHiBOCTb.

HcnbiTaiHHe npoHSBOAHAOcb Ha yHHiBepcaAbHOft 1 0 0 - to h h o ö  
rK ApaiB AH qecKoft MawuHe c nyAbcaiopoM, hm cioiuhm  H H TepßaA
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Harpy3o« ot 5 ao 50 r, npn nacTOTO 400 u h k jio b  b M iiHyry. 
K o w y x  ycTaHaB.aiiBa.ica Ha o n o p u  aByMH K p ahh.hm.h BTyjiKa.MH, a 
Ha-ppysKa npitKjiaabuBaJiacb n ep e3  nya.Hcon iiocpeaw H e c p e a n e i i  
BTyjiKti, HanpeccoBauHOH Ha Ko>Kyx.

IlipH  HünblTaHH'H Obl.TH npHiHHTbl 3.JIÜ BCeX KO>KyXOiB .MaKCII-
M a^b H oe y c iu w e  18 500 k z , M H H iiM iijibH oe —  6000 k z .

P ea y/ ib T a T b i HcnbiTaHHB B c ex  k o /K^x o b  Ha Bbwocji.HBOCTb np.ii- 
s e a e H b i b  T a 6 ji. 1.

J  T  a ö .i ii n a I

MapKa
CTa.lH

TepMimecKaa
o6pa6oTKa

v  Q; 
o

sCl

S S
e-5:

1

K o.ihmcctüo
umk.tob

narpy>KeiiHH

i

Peay.ibTaT
ucnuiaiiHH

4 0 X H CocroiiHMe nocTauKii 255
255
255
229
229

948 900 
320 500 
435 100 
306 000 
84 )  000 
570 100 

(cpeAHee)

Pa3pyuiH.,:cfl

45 CKB03iiafi aana.-iKa npn 
S 5 0 °, Boaa, om ycK  npH 
5S0® 3a 1,5 Maca

229
229

155 000 
93 800 

124 400 
(cpeaH ee)

•

45 3ahaAKa T. B. M. 61
62
61

5 X  10"
5 x 1 0 6  
5 X  10'

He pa3p\unucfl 
T o  >«e

45 3aKaJ)Ka t .  b . om ycK  
npH 1S0° 3a 1,5 4öca

60
60
62

4 X 1 0 °
5 X 1 0 *
5 x i 0 6

45 3 a K a .iK a  r . b. m., om ycK  
npa 3a i ,5 aac.

5t
48
48

2 120 150 
300 100 
272 600 
897 600 

(cpeAHee)

Pa3pyujn.ica

B c e  cepHHHbii- K o n c y x H  H3 CTajin 40XH n p H  HcnbiTainiH pa3pv- 
uiaJiHCb n o c j i e  306000 —  948 900 uhkjiob.

T.peiuHiHa y .c ra jio c rH  H a m m a jia c b  y  K p a a  cpeo ,H e ii BTyjiKH »  
pacnpocrpaH H Jiacb no  o»py>KHOCTii.

B c e  KOHcyx.H H3 craJiH 45 n o c j i e  y j iy m u e H H H  T a io n e  p a 3 p y u u i-  

JiHCb h noKa3a.in MeHbiuyto ÄOJiroBenHOCTb, ne.M cep iiiiiib ie  —  
Bceno 93 800 — 155 000 uwkjio«.

B c e  Tp.ii K o x c y x a  H3 C T a .lH  45 n o c j i e  3 a .K a jK n  t . b. h. h o t n y c -  

Ka n p n  280s 3 a  1,5 n a c a  ta .K > k e  p a 3 p y iu i i j in c b  n o c . i e  272 000 —  

2 120 150 uhkjiob . T p e u iH H a  T aK H ce  H a u H H a J ia cb  y K p a a  bt> jik h  
h  u u ia  n o  o K p y iK i io c T H .

K o x c y x H  H3 CTajin 45 n oc jie  3aKaJiKii t . b. h. 6e3 om ycK a  h 113 
c ta jih  45 n oc jie  3aKHJiKH t .  b. h. c om ycKOM  n p n  180° 3a 1,5 a a c a  

B b ia ep n o jin  6e3 pa3pyuieHHH 5 mjih. uhkjiob.
.rioJiyaeHHbie aaHHbie noKa3bi®aiOT, h to  KO/Kyxn ho cTa.ni 45 

b cocToa'HHii no.. .ie noB.epxiHOCTHofl 3a.Ka^Kii t . b. a. h b c o c to h ­
hhh nocjie iiO*BP‘jXHOCTHOH aaKajiKH t. b. a. h OTnycxa npn 180° 
sa 1,5 aaca oöJiaaaiOT 6oaee b u cok oh  BbiHOCJinBocTbio, aeM ce- 
piiHHbie. CpoK C 3y»6b i b th x  K ow yxoa  n p » paBHbix ycJioBHax n a -  

royweHHH np-HMepHO b 10 paa abiuie, aeM cepniiHbix U3 c t3 jih  
4 0 X H . ,

KopO TKH H  Cp OK CJiy>K'6 bl KOHiyXOB 113 CTa.lH 45 nOCJle 33Ka.TKIfc 
t .  b. a. h o in v cK a  npn 280° 3a 1,5 a a c a  o 6 T>acnaeTca chhthcm  
C/KH'MaiomHX Ha.npa>KeHiin y noBepxHOCTH npn thkom  penai.Me 
O T n ycx a  (p n c . 2, K p irea a  3).

CTaTnaecKne nciibiTaiHiin Ha h3ph6 npoBoaiiJiHCb na ym iBep- 
ca.ib.tion n iapaB viiiaecK oii Mauiiitie. K o a ty x  onnpa.iCH jByMH 
K-paftiuiMii BTy.aKaMii na ono.pb) T-pa-Bepcu, pacnojiO/KetiHbie Ha 
paccTOH.HiiH 540 m m  oana  o t  a p y ro ii,  a narpy3Ka a ep e 3 nyaHcou 
ii.pirK3aabiBajia.cb k cpeaH eii BT,y;iKe.

■Ko>Kyxn H3 cTa.ni 40 X H  b co ctoh h h h  nocTa.BKii aa jiu  cpexHee 
3n aae«H c n.peueaa nponopunoHaJibiiocTii npn H3m 6e 61,8 kz/mm2., 
n.pii naabneiim eM  narpyH<emiH a o  50 r  h ocTaToano.M npornSe 
CBbime 20 mm s th  K ow yxH  He a a . i i i  paapym eHiiH  (Ta6 .T  2).

T  a 6 f  H H a 2

Mapxa TepMHMecKüfl
Mancu-
waAbiiafl

HanpflTKeunc 
B KS-M.H1,

Pe3>’.lbTaT

CTa.lH oöpaöoTKa uarpy3Ka
0

t n 3 p a 3 p

iicnbuahMfl

41X11 CocTCAMwe nocTao-
KH ..................................

5i 000 
47 000

C 4 .5 
59,2 
61 , 8

-
H e  pa3pyumjicfl 

T o  » ie  
•

45
3aK«AKa c narpeBOM 

T. H. 4 ...................................
39 000 
43  000 
43 200 
4 ! 700

3 2 .3
3 2 .3
3 2 .3
3 2 .3

104,9
115,7
1 1 6 ,2
112,2

Pa3pyuimcfi

45
3aKa.iKa t . b. 4., 

omycK npn ISO® 3a 
1,5 4 a c a .....................

65 OCH) 
48 000 
(A 400 
59 400

4 3 .0
4 3 .0
4 3 .0
4 3 .0

174.8 
131,3  
173,2
159.8 •

KoüKyxif H3 craJTH 45 noc-ie 3 aKaJiKii t .  b. a. noKa3a;in n p e je . i 
nponopuHonajib iiocTH  32,3 k z /m m 2, pa3pyiueH iie nacTyn a.lp  npn 
104,9— 116,2 kz/mm2.

Ko>KyXH H3 CTajlH 45 B COCTOHHHH OOCJle 3aKaJlKH T. B. a. 11 
orn ycK a  npn 180° 3a 1,5 aaca riOKaoajin 3Haae.Hne n p eae .ia  mpo- 
nopuHOHaJibHOCTH 43,0 kz/mm2, h om h h a.ibHoe anaaeiiHe npeae.ia  
npoanocTH npn H3rn6e co cTaa iu io  131,3— 174,8 kz/mm2.

rioJiyaeH iib ie aaHHbie noKa3bi.BaiOT, aTO b yc.ioBiiHX KOHUeiiTpa- 
m m  nanpH>KeHHH, BbraBaiiiiOH HaJiHane.M ra jiTe.m  h nanpeccoB- 
Koii BTy.iKH, KoncyxH H3 CTa.m 45 noc jie 3aKa.iKii t .  b. a. ii OTnyc- 
Ka npn 180° 3a 1,5 aapa a a ioT  6 o .iee  BbicoKiie xapaKTepiicT'Ji'Kll 
CTaTiiaecKOH npoanocTH n naacTnaecK iix  cb oh ctb .

M h h c k iih  aBToaaBoa nepeu ieji Ha H3roTOBjieHHe KoinyxoB  113 
cTaJW 45 ,B3aMen cTajin 40XH c a eK aöp a  1959 r. B B iia y  r o r o  h to  
HH3KHH OTnycK noc.ie 3aKajiKH t .  b. a. He OKa3biBaer cym ecrß en - 
n o ro  BJiHH.HiiH na i ihkj ih a ecky io  n.poaHOCTb K o m yxo s , a no CTa-- 
TiiaecKoii npoaH ocrn HMeercn 3HaaHTe.ibHbiH aanac, b npoH3Boa- 
cTBe npHHHT npouecc 3anajikh K ow yxoB  6e3 n o c .ie a y io m ero  hh3- 
k o to  oTnycKa, h to  cb o a h t k MHHH.\iyMy p a c x o a u  na  TepM ooöp a- 
öoTKy.

B neapeH iie  cTajin 45 BMecTO cTaJin 40XH ä-ih  H3roTOB.ieHHH ko* 
» y x o B  n o jiy o c e ii n a p n a y  c yBeaHaenneM  AO-iroseaHOCTH 3Haaii'. 
Te .ib H o  c iu ijK a c T  h x  c e ß e t iO B M O c T t , ••
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TexHOJiorHMecKHH npouecc aBTOwaTH3HpOBaHHoro npOH3BoacTBa 

nopiuneBbix KOJieu H3 CTajibHofi JieHTbi

i A, H. r A J lb f lE P H H ,  A. H. K A J 1 H H H H A

«  H H H T A B T on p oM  >

p y i i i E C T B y i o m H M H
nfiprnpMMBaeTCH m p ft

TexiHOÄonfiecacHMH npouecc aw n  He 
oöecneunB aeTC H  T p e ö y e M o e  K an ecTß o  H3r0T0BaeHHH MyrytH 

Hhix nopuiHeiBhix K o a eu . 6pa« x o a e u  »3  O T aeab H u x  3a iB oaax ao 
xouht ao 20— 25 %  

riipoHaBOiacTao ty ry iH M u x  nopui.Hoabix x o a e u  b /tHTeiiHux h 
Mexam uecK H Jc u e x a x  oneuna.iH 3npoB .aH H bix h KO M inaexcH ux rep e j 
npwüTKH M aw K iH ocrpoaH H H  s o a e r c a  b o c k o b h o m  Ha yH ira ep ca a b  
HOM OÖOpyaOBaUHH nipn OM e  H b «K 3 K 0 U  ypOBHe aiBT0MaTH3aUHH 
OnapauH H  x on cep s a u H H  h y n a k o b k h  x o a e u  rtpaw3b o j h t c h  BpyM 
»y io .  O cym ecTB .neJ iH e KO M uaexcH oß  b b t o m a t h 3 3U hh  T exw oaorH - 
m cckhx  u pouecco iB  npoH3iBO.acTBa M yiyH H u x  nopiUHeiBbix K oaeu  
BCTpe^aeT ÖOabiUHe aam pyaHenHst 

H H H A s T o n p o c M  h  H A M H  coaM ecTH O  c MHMypHKCKUM 3 a B o a o «»  
h m b h h  JleH H H a n aM aa n  paÖ O TaTb e m e  b 1957 r a a a  pem eH H ex  
n p oö a eM U  noBUUieHHH c p o x a  ca ya x öh i nopu jH eB hix  x o a e u  
tipu S K on aya rau H H  h cosaaiHHH cTa6H .ibH .oro  b u c o k o a a t o m aTH3«^ 
p oB aH H oro  T exu on on H M ecK oro  n p b u ecca  n p o H 3 B o a c ™ a  o b to im o  
öHabiHbLX nopuiHeiBUx « o a e u  B b ian  o T p a ö o T a u u  HOBbie ko h  
ciipyKUHH craatHbix b h t u x  n op u iaaB b ix  x o a e u  ( b m p c t o  Myryw- 
H bix ) a a a  a B a ra r rea e il 3 H J I -1 2 0  h T A 3  51, a aast hx  n p on 3 B oa - 
c r a a  paopaöoT a iH  coßepu ieH H O  h o b  u h  TexH oaorH M ecK H fl n p ou ec c  
a coaaaiHO b hieO ixom pOH3®oaHTenwco e aBTOM aTW Hecxoe o ö o p y u o  
BiawHe.

B caea jcrsH e öbtcnpofi ripnpa6 atb iuaem octh  h saacTHMHOCTH 
CTaabiHUX Koaeu  aocTH raeTca  xop ou iee  npHaeraHHe noBepxHOCTH 
CKaubwettHH k  cTeHKaiM UHa-HHapa, mto  H B aneTch o c h o b ih u m  hx  
TipeHMiymacTBOM nepea  uyry.HHbiMH KoabuaMH. Pe3yabTaTbi skc- 
tm yarauH O H U bix  H cnuTaH H ß aBTOMoÖHaeß noKasaan. m to  npn

BiMecTO oaiHoro MiyiriyiHHoro KOMrupeccHOHHOro xoahua a ojiHy 
nopu iH O B yio Ka«a®Ky ycTaHaBa.HiaaeTcn H ec x o a b x o  c e rM e u ro ß  Ta- 
peabMaToß (J>opMbi (p h c  2). B uaHomeHHbix xap ö iopaTop iH b ix  
a B H ra T ea a x  mthmh cerMeHTaiMH aa.MeHHioTCH s c e  KOMinpecciHOH- 
Hbie K oa b u a , 3a HcxaioMeHHeM B ep xH ero  xono-poe BpeMeHHO 
o c T a e T c a  M yryuH biu  B h o b u x  a B H r a ie a a x  aajvieuHKJTCH noahKO 
u a ca ocb eM H W e  M yrynH bie Koabua

B H a c T o a u i e e  apoMH H H H T A ib t o o p o m o m  c o b m c c t h o  c  M H M y -  

pH 'H C K H M  3 a 'B O a 0 M  H M 6 H H  J lP H H H ,3  n p O B O J H T C H  ß n a b lU a H  H C C a e a O -  

B a T e a b C K a a  p a ö o r a  n o  3 a M e H e  ra iK o o x ) B e p x H e r o  M y r y H H o r o  <om 
n p e c c H O H H o r n  K o a b u a  M e r a a a o x a i> a ,M H H e r K n .\ i

P hc 3. PacmupHTeab oceBOß Macaoci>eMHoro nopuiHeßoro xoabb» 
aBHraTea« 3HJI-120

Biuecr© ouhoto MyryniHoro MacaocieMHoro xoabua s ouHy 
nopuiiHeayio KaHaiBucy ycTahauaiHiBaiotch aßa naocKux cerweHTa, 
a TaiK>Ke ocesofi (pwc. 3) h paaHaabHbift (pHC 4) pacuiiHipHTeau

Phc. 2. CerMeHt nopuiHeBoro kom- 
npeccHOHHoro Koabua ÄBHraTea? 

3HJI-I20 b OKaTOM coctohhhh.

Phc. 1. riopuieHb UBHraTe- 
an Z'HJl-120 c KOMnaeK- 
t o m  cTaab H b ix  Koaeu h
BepXHHM KOMUpeCCHOHHbIM 
MyryHHbiM xp oM H p cß aH " 

h u m  KoabuoM:
1 —  K O M npecC H O H H oe M yryH - 
H oe  xp o M H p O B B H H o e  K o ; ib i ;o ;
2 — KOMnpeccHOHHbie cTaab- 
H bie c e rM e H T b i;  3 — M a c a o -  
C b eM H o e  C T a a b H o e  K o a b u o ,  
c o c T O H iu e e  H3 Ä B y x  n a o c K B X  
cerMeHTOB, p a a H a a b H o r o  jp

o c e ß o r o  p a c u iu p H T e a H .

ycTauoBKe taKux KOJieu B HaHomeMHue aBHiraTeaH npoaoa>KH- 
TeabHocTb paÄOTu ^BH rareaH  Meacay peMOHTaiMH yßeauuhbaer- 
ch ib 2 paaa h npHMepHO bo cnoabKO we pa3 yMeHbrnaercH pac- 
x<xa Macaa, bto aaeT öoahiiryio 3kohomhio. HampuMep, Ha a®«- 
raTeanx 3HJI-120 ot npHMeHeHHH nopmueBux Koaeu »3 CTaab- 
Hoft aeHTU 3KOHOMHH cocTaousieT 17 pyö. «a  oaHH KOMnaeKT 
nppmiHeBux xoaeu.

ABTOMOöHabHue nopinHe®ue Koabua hoboh KOHcrpyKUHH co- 
ctoht H3 oraeabHux KOMUipeccHOHHux h MacaocueMHux cerMeH­
TOB, paauaahHbix h ocesux pacLUHpHieaefl, ycranaBaiHiBaeMux b 
nopmHeiBue «aHaBaoH. ripH stom KOwcTpymuHH napuJHH He HaMe* 
HHerrcH. B Bepxwefl KauaiBiKe ycTaiHooaeHo HyryHHoe Koabuo, a b 

apyTHX KanaeKax paaiMeuieHu craabHue Koabua (phc. 1).

Phc. 4 PacujwpHTeab paanaabHuft Macaoc-beMHoro nopuiHeiffo 
xoabua aBHraTean 3HJ1-120.

o  — p a 3 B ep T K 8  p a c iu H p H T e a a ; 6 —  4 > o p jja  pacuiHpHTea»

OcHOBMbie Tex/HHMecKHe TpeÖOBaHHH, npea’bHBaneMue k cer- 
MCHTaM KOMinipeicciHOH'Horo h M a c a o c ie M H o ro  xoaeu (uarapHMep. 
aaH flBHraTeaa 3HJ1-120), caeaywmHe:

1. rip« npo®ep«e b KoabueaoM Kaauöpe npooBer no KÖJibUy 
He aoaaceH npeBumaTb 0,05 mm h b aßyx MecTax Ha ayre 
«e  öoaee 60° Ka*aaH — 0.1 mm.Вологодская областная универсальная  научная библиотека 
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2. ympyrocTb Kcwibna, cwaT-ono raßxofi CTaabHofl aeiiTofi äo 
»aawpa b  3a'MKe 0,9 ±  0,1 m m , aoaJKHa ßbiTb 360— 475 a ääh 
MacaocbeMHbix h 475— 600 z  aan KOtNjutpeccHohh bix xoaeu.

3. HaiaipbLB aeHTbi Kax no BiiyTipeHHeMy, Tax h no  HapyacBOMy 
ÄHB'MeTpiüM KOJibua h 3ayceH uu  ua 'xpaM xax h napy>KiHbix y ra a x  
3a'MKa He ÄO nvcxaiorcH .

y n p y ro c T b  pacToneH iH o ro  nyry im ono  n o p u iH e ß o ro  Koabua c 
pacuiH 'pnTejie .M  b  mohtajkihom coc toh h h h  oöataTb ix  th ök oh  CTaab- 
hoh ÄeiHTOH ä o  3 a 3 o p a  b  CTbixe KOÄbua 0,35 ±  0,1 aoa?KH a  ßbiTb 
4,5— 6,0 k z .

iKoHcnpyKU,!HH CTajibHbix nopuiHeBbix x o a cu  no cpaBHeHHio c 
KOHCTpyKUHeft nyryHHbix Koaeu  »B aneTcn  ßoaee TexHoaoirHHHioft. 
n,poH3ßOÄCTBO K oaeu  MO>KeT 6 biTb ocHOBaHO Ha npHiHunnax 
KOMnaeKCHOÖ aBTOMarH3auHH B cero TexHoaorHnecKono UHKaa c
BbICOKHIMH TeXHHK0-3K0.H0MHHeCKHMH nOKa3a-TeaHMH H OßlHefi
x y a b ry p e  npoH 3BoacTBa.

B xanecTB e h cx o äh o h  3aroTOBKH Äaa  CTaabiHbix nopm neßbix  
Koaeu  npHHHTa CTaabHaa aeHTa 3.a,KaaeHHaH, naiom eH aa, Koao- 
pH3 0 BaH H aa, c 3aKpyraeHHbiMH xpoMKaMH.

JXjih M acaocbeM Hbix h KO.MnpeccHOHHbix cer.Me.HTOB npiHHma 
aeHTa H3 c ia a n  Y 8 nepBoft rpynnbi nponHOCTH, a a a a  paanaab- 
Hbix paouiHpHTeaeft—  H3 c ra a a  Y 1 0  TpeTbefi rpynnbi nponHOCTH 
(r O C T  2614-55).

TexHHaecKHe ycaoiBHa Ha CTaabHyio naiom eH yio aeH Ty a a a  
cerMeHTOB h pacuiHipHTeaeft nopuiHeBbix Koaeu np.HßeaeHbi b 
Ta.fiauue.

H aiiM eH O B aH n e
M a p K a
CTa.lH

P a 3 M ep b i J ieH Tbl* a a h  
aBTOMOÖHAbHblX JIO piIIH e- 

BblX KOJieu B M M
n p e A e . i

üpOMHOCTH 
B KZ M M ?

TO AIU H H a | U lH pH H a

K o M n p eccH O H H b ie  h  M a- 
c -a o c ie M H b ie  c e r M e H T w . . 

PaAHaJIbHhlft p acu iH p H -
T e J Ib ................................................

OceBofi p a c u in p iiT e ^ b

*  A o n y c K  n o  t o j i iu h h  
o a h o m  6 y H T e  A n s  K O M n pe ( 
0,03 M M .

** npH OTHOCHTC.lbHO

y s A

y iO A
65r

e  j i e i m
CHOHHbl)

M yAJIHH

0,7

0i4; 0,5 
0,7

I 0,04 M M ,  
c h  M a c . io c i,e

2h h h  u e  .Men

3,0; 3,6;
4,0; 4,3

3,85; 4,7 
2,5

no u iH p H iie  0,1 
M iib ix  cerM eH T O

ee 2,5%.

161— 185**

185-210
130-155

M M ,  HO B
9 H e  ö o j i e e

in p oa ea e iH H a a  H H H T A b t o h p o m o m  p a ß o T a  co .b m cc th o  c J Is h h h - 
rpaiacKHiM, B eao ipenK H M  h M u H bapcK U M  3 aß oaaM H  M e T a a a y p rn -  
n ecK o ft npoM bim aeHHOCTH n o  H3yneH H io aeftcT.Byiom 'HX T e x H o a o -  
ru n acx iix  npouecooB  n p o io a o a c T a a  C T a a M io fi naiom eH O H  aeHTbi 
n oK a3 M B aeT , h t o  b  fiaH iHcaftu iee B p eM a ß y a y T  co3 aaH b i y c a o B a a  
h o 6 e c n e H e »a  B03M 0>KHocTb npoH3BoacTBa aeH Tbi T p e ß y e M o ro  
K an ecTB a  h b H eoöxoan M O M  K oam necTB e.

Aan onpeaeaeHHH TaxHoaioranecKoro npouecca H3roT0BaeHHa 
iiopniHeßbix Koaeu H3 craubHoft aeHTbi h opraHH3auHH Taxoro 
npoH3iB0UiCTBa ßbian npoBeueiibi fioabuiHe HccaeaoßaTeabCKHe 
paßoTH.

K  3T1HM p a ß oT a M  otho chttch  H ccaeaoB aH H H  n o  om p eaeaeH H io  
MeToaa HaBiiBKH K O M npeccuoH H bix  h M a ca o cb eM H b ix  cerM eHTOB h 
pe>KHiMa TepMO<))HKauHH K o a eu .

MeToaw HaBHBKH HCcaeaoBaaucb no asyM BaipinaHTaM:
1) HenpeipbiBHaa HaBMBaca aeHTbi Ha onpaßKy b  cnHipaab c no- 

caeayiomeH paap yß x -o ft ee aa oraeabHbie cenMeHTbi;
2 ) HaBHiBBa aeHTM oraeabiHbUMH cerM eH T aM « c oaHoapeM eHHofi 

p a s p y ß K o ft .

HaiBHBxa aeiHTbi b o:6 o h x  c a y n a a x  o c ym e c T B a a a a .c b  b cn eu n - 
aabHOM n pw anocofiaeH 'H H  c  M exaH H 3iM0 M a a a  HaBHBKH. M e x a n H 3M 
HaßHBKH npeuiCTaßnaeT c o ß o ft  cHCTeM,y H3 Tpex p o a n x o B , b xa>x- 
ÄOM H3 KOTopbix »M eiO TCH  KaHaBKH a a a  n an p a ß aeH H a  aeHTbi n o  
p e ö p y .

B  nepBOM ca yn a e  poawKH hime a h upHHyaHTeabHoe BpameHHe 
u  HenpepbtBHO HaBHBaaH aeH Ty b  cnnpaab Ha ompa,BKiy, 33T6M 
cn ap aab  cHHMaaacb c onpaBKH h pa3pe3aaacb Ha OTaeabHbie 
cerMeHTbi. r ioa aH a  aeHTbi ocym ecTB aaaacb  3a cneT cna  T-panna 
M e * a ,y  aeHTon h BipaiuaioiuHMHca poanKaMH.

B o  BTopo.M cay n a e  poaraxH Bpiamaancb c b q 6 o ä h o .  r io a a n a  aeH­
Tbi b  MexiaiHH3M  H a B H B K H  o c y m e c T B a a a a c b  H a  aaHay, p a B u y io  ne- 
pw M errpy Koahua, rae O ÄHO»peM eHHO n p o H c x o a H a a  HaiBHBKa cer- 
M eH ra , a 33T 6M OTpiyifixa.

B MexaitHaMe HaBHBKH ßbian noayneHbi cerMeHTu naocKofl h 
TaipeabnaTOfl (JiopMbi. TiapeabnaTocrb aocTnraaiacb 3a cneT yae- 
aHneH«a rnnpHiHbi KaHaßdCH b  poaHKax.

M e T o a  HaBHBKH- aeH Tb i Ha o n p a B x y  b cnnpaab n o  opa®HeHH-io 
c M eT oa o M  HaBHBKH h ou-HOB p &m eil h o  ft oTpyöKofl cerM eH T a  öoaee 
HpoH3BoaHTeabHbift. Tax K a« b  3 to m  caynae HeT norepb BpeMeHH

Ha oÖpaTHuft xoa Mexa«H3Ma aaw noaanm aeHTbi h coaaaioTCH 
ycaoBHH aaa  npmMeHeHH'H ßoaee bucokhx CKOpocTefl. OiaHaKO no- 
caeayiouia-a omepau«H —  oTpyßaiHHe o t  cnnpaaH oTaeabHoro 
cerMeHTa —  anaHHTeabHO ycao>khheTCh.

CerM-eHTbi KOMnpeccHOiHHbix h MaicaocbeMHbix nopuiHeabix Ko­
aeu nocae uaBam .a  noaBepraanCb onepauHH TepMO(})HKcauiHH aaa 
npuaauHH m i 3aaaHHoft (poipMbi h cTaßHaH3auHH crpyKTypbi cTa- 
an, aenJioipiMHpoBaHiHOH b npouecce HaBHBKH. TepiMO^HKicauHa 
opoHaBioanaacb Ha cneu»aabHoü ompaBKe cTonxaMH Koaeu, pa3- 
aiBHeyTbix no 3a.MKy npu noMomn inmoHKH.

3KcnepHiMeHTaabHbie paßoTbi noKa3a-aH, uro cemeHTbi, TepiMO- 
4>HiKCHpioiBaHHbie npn TeMinapaType 250°, ßyaynH ycTaHOBaeHiHbiMin 
b MOHTaTKHoe cocTQHiHHe, npn HarpeBe ßbicT-po TepaioT cboio 
<j)opMy h , caeaoBaTeabHO, paßoTocnocoßHOCTb.

Zlaa TO.ro nToßbi cenMeHTbi oßaaaaaH aocTaTOHHOH repiM-ocTOH- 
KOCTblO, OnTMMaabHbLM TeXIHOaOrHHeCKHM pe>KH.MOM Tep.MO(|)HK- 
cauH« nBaneTCH TöMuepaTypa OKoao 350°. flp n  stoh TeMuepaTy- 
pe cerMeHTbt Bbiaep'JKHBaaHCb b nenin Ha onpa.BKe c paaHCKMOM 
no 3aiM«y b TeneHHe oaHoro naca, a 3a.TeM BMecTe c onpaiBKOfl 
oxaa/xaaaHCh Ha B03ayxe b Tenenne 45 mhh .

npn ycaoBHH nphimeiHe.Hhh MeToaa KoinupHofl HaiBHBiKH cerMeH­
TOB HO (])OpiMe B CBÖßOÄHOM COCTOH'HH« npOUeCC TepiMO(J),HKCaUHIH 
cerMeHTOB Ha cmpa.BiKaix MouteT ßbiTb 3aMeH6H Tep.Mo4>HKßauHefi 
B CBaßoaiHO.M COCTOHiHHH.

PaßoTbi no (fiopMoaßpaaOBaiHHio paanaabHoro pacrnnpHTeaa 
noKa3aaH, hto TexiHoa-ornnecKHÜ npouecc MoaceT ßbiTb BbinoaHeH 
pa.BanuHbiMH MeTaaMH, ,b nncae KOTopbix:

a ) oaHiOBpeMeHHaa npoceniwa acex « oikoh»  b aeHTe c OTipe3a- 
HiieM noaocbi aan ho h, paBHofl nepH:Merp;y Koabua; noayneHHe 
Koabua c oopasoBaHHeM Bcex «B o a « »  nyTOM HenpepHB-Hofl Ha­
BHBKH co cneuHaabHbix 3Be3aoneK h pohhkob , 3aupenaeHiHbix Ha 
uenn h nepeMemaioiuHXCH no KonHipy;

iß) paaaeabHan npocenKa oaHoro «OKHa» h mßKa oaHofi «Boa- 
Hbi» b uiTaiMine; nocaeaoBiaTeabHoe 4>op.MOoßpa30BaiHH.e xoabua h 
orpiyßKa.

HocaeaoBaiHHH noxaaaaH, hto b oßonx caynanx bo3MO>kho 
BbinoaneHHe Bcex nepexioaos Ha oaHo-M cTa.HKe, BTopon MeToa, 
npn KOTOpOM np'HMeHHaHCb oßwuHbie uiTaMnbi, HiBaaeTCH Hanßo- 
aee npocTbiiM, xot.h h MeHee npoH3BoaHTeabHbiM.

OceBofl pacuiupHTeab no4>p»poBaac5i npn noMomn ÄB.yx cne- 
U »a a b H b ix  3Be3aoneK; 3aTeM roippHpoBaiinaH a eH T a  Ha.BH®aaacb 
B KOabUiO.

M ero a  rotJjpiHipoBaHHH aeH Tb i ßpaiuaioiuHmhch 3Be3aonKaMH h 
HaBHBKH ee Ha pefipo c o äh ospeMehho h pyßKofl Hawßonee npocr; 
oh npHHHT b K au ecTB e ooHOBHoro B apn aH Ta  n p o u e c c a .

TaKHM oßpa30M, b pe3yabTaTe npoBeaeuHux HccaeaotBa,Hnfl 
ßbrau npuHUHinuaabHO peuieHbi Bonpocbi o MeToaax HaroTOBae- 
ihhh cerMeHTOB h pacuiHpHTeaeH H3 CTaabHofl aeHTbi, a aaueM 
ompoßoBano onbiTHoe hx npoH3BoacTBo Ha MniHypHWCROiM 3aßo- 
ae  MMeHH JleHHiHa.

H a  ßaae noayneHHbix peayabTaTOB HccaeaoBaHHH b 1958—  
1959 rr. ßbia paapaßoTaH hobmh TexHoaorHnecKHH npouecc Mac- 
coBoro nipoHBiBoacTBia nopuiHeBbix Koaeu h.3 cTaabHoil aeHTu, a 
Ta«>xe ßbia onpoeKTHpoBaH KO-MinaeKT oßopyaoBaHHH, ueoßxoaH- 
M o ro  aan stoto npouecca.
-HHHTABTOnipOMOlM H TaiMßOBCKH-M C.OBH apXO3'0'M HBrOTOBUeHa 

nepBaa npoMbiuiaeHHan a.Bt o mbth3HpoßahHan ananH no nipona- 
BoacTBy aBTOMOßuabHbix nopuiueBbix Koaeu H3 CTaabHofl aeHTbi, 
paccnnTaHinaH »a BbinycK 200 Tbic. KOMnaeKTOB b roa. 3 ta  an- 
hhh p'aßoTaeT Ha MHnypHH'cKO.M samoae MMeHH JleiHMHa c 1959 r.

npHHHTblH H OCBOeHHblH B HaCTOHUiee B,pe.MH TeXHOaOlTHHeCKHft 
npouecc HoroTOBaeHiHH ceriMOHTOB h paouiHpHTeaeft H3 craabHOH 
aeHTbi Ha MHuypHHCKOM 3aBoae hmchh JIeHHH.a 3aKaionaeTCH b 
caeayioiueM.

Ztau HBroTOBaeHHH cerMeHTOB KOMinpeccHOHHbix h M acao- 
c'beMHbix nopuiHeBbix » o a e u  nipniMeHherch oaHa TexiHoaorHnecKaH 
cxeMa: HaBHBKa aeHTbi Ha p e ö p o  b xoabuo, O T p y ß x a  Koaeu c 
nocaeayioiueH ycTaMOBKoft hx b opne.Hth p obaiMHom noao*eHHH 
n o ' 3-aiMuy:' TepiM o^iM KCauH« cerMeHTOB Ha o n p a B K e  ao  3aaaHHo- 
ro  npocl)HaH.

.HaBMBKa tohkoh aeHTbi Ha peßpo c o6pa30Ba«iH6M cemeHTa 
h orpyßxoH ero npoHaBoanTCH Ha cneuMaiabHOM aBTOMaTe koh- 
crpyicuHB HHHTABTOinpoMa (pBc. 5 ), naroTOBaeHHOM 3aaoaOM 
ABTOTpaxTopoaeraab TaMßoBCKoro coBHapxo3a.

A btombt npeaHa3HianeH aas  h3bhbkh  cerMeHTOB KOMnpeccH- 
OHHbix h MacaocueMiHbix nopuiHeBbix Koaeu ÄHaiMerpoM o t  80 
ao  107 MM. npOH3BOaHT&abMOCTb aBTOMÄTa 3600 CerMeHTOB 
b  nac.

Ha noaoft cTaHHue KopoßnaToft 4>opMbi (cnpaaa BHnay) pac- 
noaoHceHbi aaexTpoaB H ra teab  npHBoaa MomHOCTbio 2,8 k b t  h 
nepaHHHbiH peayKTop. Bhxoähoh aaa peayKTopa pacooaojKeH
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caajpi cTaiHKa BiHe cxaiHmH b coeaniHeH c 'pacnpeaeuiHTejibHWM 
BajioiM. T a «  * e  paonoJio*eHM Ky n a akobo-p u a a * h bi e MexaHHa- 
Mbi. B'HynpH craiHKHH paicn oao*eH / Kp mbo in h n h o - in an y hh bi ö Me- 
xaiHB3M noaaan jiaHTbi.
Bce paOonne opraHbi CTaHKa —  MexaHH3M noaaan, nepeanMÖ 

H 3aaH.Hii 335K1HM aenTU, KaaaiomHecH HanpaßaaiomiHe, y3eji Ha- 
bhibkh h OTipeaHOH ho* —  pac.no jio*eH b i ciBepxy Ha CTaHHHe h 
Jiemo aocTyniHbi a a a  HaciaaKH h peryanpoBKH.

OnHcaHHbift MexaHH3M HBJiaeTca yHHBepcaabHMM h npHMeaaeT- 
ch c ueabio hbbhbkh Ha p e6 po cerMeHTOB H3 naocKoft aeHTu a aa  
MacaocbeM Hbix h KOMnpeccnoHHbix Koaeu, a x a K * e  o c eB u x  pac- 
uiHpHTeaeö H3 ro^pHpoBaHHoft aeHTbi. i lp n  «aBHBKe cerMeHTOB 
M acaocbeM Horo nopuiHeBoro Koabpa poaHKH ycTaHaBHHBaioTCH

P h c , 5. ÄBTOMaT aaa H3roTOBaeHHH KOMnpeccHOHHHX h Macao- P n c . 7. noayaiBTOMaT a a a  nepe-
cieMHbix cerMeHTOB. rpy3KH KOMnpeccHOHHHX h Macao-

cbeMHhix cerMeHTOB Ha onpaBKH aaa

ByiHT a e iiT b i 3 a M p e n a a e rc a  b 6 y H T o a e p * a T e a e ,  K o ro p b ifi  ycra - 
H aB aH B aerca  caeß a  o t  CTaiHKa Ha paccTOHHHH 2— 2,5 m.

H 3 öyHTa aeHTa nponycK aeTca  aepe3 ycTpoflcTBo a a a  ohhctkh  
o t  rpa3H h npaBHabHbie poaHKH, 3aTeM 3axBaTbiBaeTca b noa3yHe 
n oa a iom ero  MexaHH3Ma nocpeacTBOM KJiHHopMaa*Hoft CHCTeMbi 
nepeaH ero 3 a *H M a . IlpH  x o a e  noa3yH a BnpaBO aeHTa n caaeT ca  
B MexaHH3M HaBHBKH. Bo H3Öe*aHHe npoaoabH oro  H3rn6a aeHTbi 
CBepxy h CHH3y OHa HanpaB jiaeTca M e * a y  a syM a  KaaeHbiMH 
craabHbiMH noaocaM H, a c  öok ob  —  Kaaaiom eftcH  HanpaBaaiom efi

Pnc. 6. CxeMa HaBHBKH KOMnpeccHOHHbix h MacaocbeMHbix cer­
MeHTOB:

a  —  c x e M a  HaBHBKH h  p yÖ K H  k o .- ich ; 6  —  n o a o jK e H H e  a e H T b i b  K a H a B K a x  
P O J ih k ob  n p n  H aB H BK e K O M n peccH O H H b ix  T a p e j ib n a T b ix  KO-’i c i ; :

I  — HanpaBHHioiHHe p o j ih k h ;  2 — i-HÖoqHbifl p o j ih k ;  3 —  h o jk h  ä j ih  pyÖ K H  
KOJibua; 4 — nopuiHeBoe Ko.'ibno

MaaTHHKOBoro THna. n p n  aBH*eHHH noa3yHa Ha3aa o c b o Ö o * -  
aaeTca KJiH H opH aa*H oe ycTpoflcTBo nepeaH ero  3a *H M a  h aeHTa 
(JjHKCHpyeTCH B CBOeM noaOHCeHHH 3aaHHM 33*H M 0M . ^BHJKeHHe 
noa3yHa orpaHHanBaeTca peryjiHpyeMHM H ynopaMH.

HaBHBKa aeHTu b Koabiio ccymecTBaaeTca npn npoTaaKHBaHHH 
ee noaaiomHM MexaHH3MOM aepe3 Tpn poaHKa, asa H3 hhx hbjih- 
lOTca «anpaBaaiomHMH h oann niöoanbiM, KOTopufl (jiopMnpyeT 
Koabuo aaaaHHoro anaMeTpa (pnc. 6).

flaaMeTp HaBHBKH cerMeHTa m o * h o  peryanpoBaTb npHÖaHHceHH- 
eM och  rnöcHHoro poaHKa k ueHTpy HaBHBKH hjih yaaaeHHeM ot 
nero.

TepMOtpHKCaUHH.

Tan, htoÖm Topiibi KaHaBOK jie *a n H  b oaHoft naocKOCTH, a a a a  
noayaeHHa cerMeHTOB KOMnpeccHOHHoro Koabua pcaHKH aoajKHbi 
ÖHTb CMeuieHH b oceBOM HanpaBaeHHH, aeM a o c ra ra eT ca  paBuo- 
MepHaa TapeabaaTOCTb 4>opMbi.

j\ jin  noayaeHHa 3aaaHHofl toh h oc th  npn HaBHBKe cerMeHTOB p o ­
aHKH MOHTHpyiOTCH Ha noauiHnHHKax Kaacca  B.

F loca e  HaBHBKH cerMeHT OTpyöaeTca h o * o m  npn oÖpaTHOM x o ­
a e  n oa a iom ero  noa3yHa. n o a B H *H c fi h o *  3aKpenaaeTca « a  cyn - 
nopTe nepeaHefl aacTH CTaHHHbi. Ä BH *eH H eM  cynn opTa ynpaßaaeT  
Konnp pacnpeaeaH TeabH oro Baaa. O Tp yöaeH iioe  K oab iio  nonaaaeT 
Ha cneuHaabHbift CKaH3, r a e  opneHrapyeTCH no 3aMKy h b opneH- 
mp0B3HHCM noao*eH H H  n aaaeT  Ha onpaBKy. I l le c n »  onpaBOK 
ycTaHaßaHBaioTca Ha noßopoTHOM CToae, pacnoao*eH H O M  BHH3y 
b nepeaHefl nacra  CTaHKa. K oabu a , ynaßnm e Ha onpaBKy, othh- 
TbißaiOTCH saeKTpHaecKHM p eae  caeTa HMnyabcoB, KOTopoe noay- 
qaeT cn rH aau  c t  K a * a o r o  oöopoT a  pacnpeaeaH TeabH oro Baaa. 
r io c a e  naaeHHH 300 Koaeu  h 3anoaHeHHH oaepeaH oft onpaBKH p e ­
a e  caeTa HMnyabcoB a a eT  KOMaHay nHeBMaTnaecKOMy ycxpoftcTBy, 
KOTopoe noBopaanBaeT CToa Ha l/« oöcpoT a .

rioa CKaH3 noaßoaHTCH CBo6oaHan onpaBKa. B m om cht noßo- 
pOTa cx ca a  saeKTpoMarHHTHbift OTcexaTeab y a e p *H B a e T  Koabua 
Ha cxaH3e.

H a  3tom  aBTOMaTe M oryT ÖMTb «aBHTbi cerMeHTbi K p yrao fl 4>op- 
MM H B <})OpMe Koabua B CBOÖöaHOM COCTOHHHH.

J\nh npnaaHHH cerMeHxaM 3aaaHHoft (JiopMu h cTa6HaH3anHH 
crp yK T yp H  cTaan, ae4 )opM H poBa«H oö b npon ecce  HaBHBKH, cerM eii- 
tm  noasepraioTCH TepMoi})HKcauHH, a an  a e ro  ohh c onpaBOK HaBH- 
BoaHoro aBTOMaTa n eperp y*a ioTC H  « a  cneunaabH H e onpaBKH, 3a- 
rp y *a e M M e  b TepMHaecKyio neab.

F Ieperpy3Ka cerMeHTOB npoH3BoanTCH Ha aByxnc3HUHOHHOM 
aßyxmnHHaeabHOM noayaBTOMaTe c  noBoporabiM  HHaeKcnpyiomHM 
CToaoM (pnc. 7 ) .  H a  noßopoTHOM CToae noayaBTCM aTa ycTaHaß- 
HHBaioTCH oaHOBpeMeHHO aß e onpaBKH c cerMeHTaMH h a s e  cbo- 
öoaHMe. n o a a a a  onpaBOK Ha p a ö c a y io  no3HU,Hio 3arpy3KH nponc- 
xoaHT n p «  noßopoTe CToaa. CerMeHTM neperpy*a iO TC H  napraaMH 
no  100 id t .  npn noM omn KyaaaKOBMx toh ob ok . B o  BpeMa nepe- 
rpy3KH cerMeHTcß coxpaH aeTca  CTporaa opHeHTanna h x  no 3aMKy, 

KyaaaKOBbie roaoBKH onycKaiOTCH Ha 3aaaHHyio BMcoTy h aB- 
TOMaxHaecKH pa3*HM3i0TCH npn noM cm n nHeBMaTHaecKoro iihxhh- 
a p a  Ha ycTaHOBaeHHMft pa3Mep no iunpHHe 3aMKa (mnoHKH) b 
BMecTe c  HaaerMMH Ha KyaaaKH cerMeHTaMH noaHHMaioTca BBepx.

8 a  9 to  BpeMa c t o j i  noBopaaHBaeTca Ha 180° h  KyaaaKOBue ro - 
bobkh onycKaiOTca bhh3 a a a  neperpy3KH cerMeHTOB Ha cb oöoh h u c
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repMimecKHe onpaßKR. Ky-naiKOBbie toaobkh cwhMaioTCH, cerMe«- 
tbi 4>HKCHpyioTCB Ha onpaBKax b pac*aT0M  coctohhhh no u m oH - 

Ke. Uhka pa6oTbi ciaHKa aBTOMaTH3HpoBaH, ycTaHOBKa h cHHTite 
onpaBOK npoH3BOAHTCH BpyMHyio. ripoH3BOÄHTenbHOCTb nc.iyaB- 
TOMaTa 15 000 cerMeiiTOB b Mac. 

R n n  <]DHKcauHH TpeöyeM ofi 4>op^iu cerMeHTOB ohh HarpeBaioTCB 
b cneu.Ha^bHOH Ka MepHoü MexaHH3HpoB3HHOH nenn (phc. 8 ) b Te- 
aeHne c ä h o to  aaca npn TeM nepaType 350°. 

U lecT b  onpaBOK no 300 cerMeHTOB b Ka*AO H  ycTaHaBAHBaiOTCH 
Ha cneuHanbHbie ayryH H u e noAÄOHbi, KOTopue HanpaBAHioTcn no

P hc  8. r ie a b  a a h  TepMO(J)HKcauHH cerM eHTCB

p o .ib ra H ry  Ha 3arpy3oaHuü c t o a  h BM ecTe c  hhm npH noM om w  
nH eBM aTH M ecKoro ncA'beMHHKa noAHHMaioTCH b paöoaee n p ocT p a n - 
c t b o  neaH .

O AH O BpeM eH H o b  nean m o 5k c t  ÖUTb p a3M em eH o  rnecTb noAAO-
HOB.

rioA A O H b i n e p e M e w a iO T c a  nHeBM aTHaecKHM  TO AKaTeneM , ycT a - 
HOB.neHHbiM na c T o a e  c n p a ß o r o  T c p u a  neaH  no H anpaBAHiouiHM , 
c b o ö o a h o  yaoH ieH H biM  Ha n o a y  n enn . B KOHue n ean  o a h h  t io a a o h  
n o n a a a e T  Ha p a 3 rp y 3 o a H u ft  c t o a , n o c a e  a e r c  o n y c n a e T c a  nHeBMa- 
THwecKHM n o A ”beMHHKOM b h h 3 h B b iK aTbiBaeTca n o  p o A b ra H ry , y c - 
raHOBaeHHOM y BAOAb n ea n . M ep e3  10 m h h . u h k a  paÖOTU noBTO- 
p a e t c a .

M o m H o c T b  n eaH  30 k s t , M aKCHM a.ibHaa npoH3BCAHTeAbHOCTb 
12 000  A e T a a e i i  b Mac.

f l e a b  repM eTHHuaa, H M eeT CB apH oä K a p a a c , n e c o a H u e  3 a T a o p u  
Ha C T oa a x  3a rp y3 K H  h Bb irpy3KH , K o w y x H  Ha saeK T pH aecK H x b u b o  
A a x  h A p y rH e  b h a u  yn aoT H eH H a.

4 >yTepoB K a  neaH  H 3roTO B nena H3 u ia M o m o r o  h u iaM O TH c-nerK o 
a e c H o ro  K H pn n aa . M 3 0 a h u h h  —  AHaTOMOBbiä KHpnna h awaTOMO 
b a h  3 a cw n K a . K n a a x a  B u n oA H eH a  TaKHM cö p a 3 0 M , h t o ö u  Te.Mne 
p a T y p a  H a p y w H o fi n oB ep xu ocT H  K o * y x a  He n p eB u m a n a  40— 50°

B n o a y  n e a a  OKita a a h  3 arp y3K H  h pa3rpy3K H  p acn oA oxK eH u  Tan, 
4 TOÖbl n p a  OTKpblBaHHH y  MeHblUHTb nOACOC XOAOAHOrO BC3Ayxa 
b p a ß o a e e  npocTpa iiC TB O  neaH B eH TM A H Topu  a a h  BupaBHHBaHHß 
re M n e p a T yp b i y c ra n o B A e n u  Ha C ß oae  neaH  h aßTOM aTHaecKH b u  
K .iioaaiO TCa h BK.noaaiOTCH m a rh a th b im a  n ycnaTeAH M H . M o u i 
HOCTb S A e K T p o A B a ra ie n a  B e H rn n flT op a  0,6 k s t .

H a rp c B a T e n a  H 3roTO ßneH u a3 n p o B o n o K a  X 2 0 H 8 0  b  (popM e cna  
p a n a . O n e K T p o c n a p a n a  3 a 3 K p an ap oB aH b i b  K n a A e  n e a a  b  cn e- 
u aa .ib H b ix  K a p M a a a x , h t o  n oB b iu iaeT  paBHOMepHOCTb H arpeBa 
KOHCTpyKUHH K apM an oB  n o3 B on a eT  ö u c T p o  M enaTb crop eB iu H e 
c n a p a A ii.

H a  CBoae a b ö o k o b u x  CTeHax ycraHaBAHBatoTca re p M o n a p u , 
oAH a H3 h h x  noAK A ioaaeTCH  k noKa3UBaioiueM y n p aöopy , Äße 
BKAwaaiOTca b cxexty aBTorvia iaaecKoro p e r y n a p o r a H a a  TeMnepa- 
Typu .

n p a  ncMOLua A ß y x  rep .M onap h a a y x  a B T O M ara aecK a x  a.neK- 
ip o H H u x  n oTeH u aO M eTpoß  T eM in ep a ryp a  n ea a  n o A A e p w a ß a e T c a  no- 
c t o h h h o h  h  p eryA H p yeT C H  aB TO M aiaaecK H  f l . i a  y ^ y a u ie H H a  Kaae- 
cTBa p e r y n a p o B a H a a  o a h b  H3 T ep M on a p  pacnoAO TK eua b  HHiKneü 
a a d a  n e a a , a A p y r a a  —  b B epxH eä  aacTH

B n ea a  H M eioTca aeBH Tb H a rp e B a T en eä , K O T o p u e  nHTaioTCR o t  
c e r a  n ep eM eH H oro  T o a a  H anp aa<eH H ev  380 a . o h h  BK .iioaeH bi 3ße3- 
a o h : no Tpa  H a rp e B a T e a a  b K aa<A oä  (pa3e. f l a a  n n a B H o ro  p e r y a a -  
poBB H aa T e M n e p a T y p u  H arpeB aTe/ ia  M oryT  aBTOM aTHaecKH n epe- 
K A fo a aT b ca  Ha Tpa CTyneHH narpeBa.

R n a HaÖAtoAeHaa 3a p a ö o T o ä  neaa yciancBAeHa caeroBaa car- 
aa.iH3auHa. KoaeöaHae TeMnepaTyp no ceaeHHio neaa ne npeBu 
MJaer ±  10 °.

r io c . ie  TepM O ipH KcauH a cerM eH TU  oxn aJK A a iO T ca  Ha B03A y x e  b 
r^ a eH a e  45 mhh , saTeM  c h h m b io tc h  c  onpaBO K, n oA B epra ioTC H  b u - 
ö d p o a a o M y  k o h tp o a io  Ha c n e u a a A b H u x  K C H TponbH u x n p H cn oco ö - 
a eH a a x  a n ep ea a iO T C « Ha K O H cepaau a ig  h ynaKO BK y.

PaAHanbHue pacrnnpaTeAH hstotobahiotch Ha cneipHaAbHOM 
aBTOMaTe (pac. 9).
H 3 6yHTOAepa<aTeAH, pacnonoweHHoro Ha paccTOHHHH npaöAa- 

3aTeAbHo 1,5 m ot aBTOMaTa, AeHTa npoxoAHT aepe3 MexaHH3M, 
KOTopuä aBTOMaTHaecKH ocTanaBAHBaeT pa6oTy CTaHKa b CAyaae. 
ecAH Ha neHTe HMeeTCH CBapHoft luob (BHaxnecTKy). JlaAee AeHTa 
oaninaeTCH ot rpa3H h nocTynaeT b Ji0A3yH MexaHH3Ma noAaaa 
HMeromero B03ßpaTHO-nocTynaTeAbHoe AßHaceHHe.

/IeH Ta n c A a e T c a  Ha oahh u ia r  boahu (xoä n o A 3 y H a ) BeAHaw 
Hy in a ra  motkho p eryn a p o B a T b . 

PacnpeAeAH TeAbH ue a a n u  cTaHxa, pacnoAOJKeHHhie c 
Tpex cropoH  CTaHHHU, nonyaaKDT ABHHteHHe aepe3 pHA 
nepeAaa ot 3AeKTpoÄBHraTeÄH MomHOCTbio 2,8 Kar.

Ha pacnpeAenaTenbHbix BaAax HMeioTca KonHpbi, ot 
KOTOpblX paÖOTaiOT MeX3HH3Mbl HOAaaH AeHTbl, BaXHMa. 
nPOÖHBKH OTBepCTHÜ, (J)OpMOBKH H pyÖKH.

JleHTa npa noAaae nocTynaeT b MexaHH3M npofiHBKH 
OTBepCTHH H <}>OpMOBKH.

B 3TOM MeXa'HH3Me HMeeTCH AByXnO3HIlH0HHUft 
uiraMn B nepBofl n03Huaa npo6HBaeTcn OTBepcTHe, a bo 
BTopoä (popMyioTCH BOAiHbi c noAaeKaHKOfi 3ayceHueB Ha 
OTBepCTHH,
3aTeM AeHTa nocTynaeT b cnenta pacnpHMAeHHOM 

COCTOHHHH nO AOTKV B MeX3HH3M pyÖKH. PaCUlHpHTeAb 
nocne OTpyöKH naAaeT Ha aotok, a 3aTeM coc»aAb3biBa- 
eT no HeMy h nonaAaeT Ha önpaBKy, KOTopaa yeraHOB- 
Aena Ha Me.xaHH3Me npneMa totobux AeTaAeü. 

riepeHaABAKa aBTOMaTa Ha Apyrne pa3Mepu pacuiHpHTeAeü 
ocyupecTBAHeTCH nyTeM CMeHbi uiTaMna, 3aMeHU xpanoBOro KOAe- 
ca H AeAHTeAbHOTO ÄHCKa. FIpoH3BOÄHTeAbHOCTb aBTOMaTa 680 
pacuiHpHTeAeü b aac.
Hah CTaÖHAH3auHH y n p y ra x  cboüctb pacuinpHTeAb n o c A e  Ha- 

bhbkh noABepraioT HarpeBy b oöuhhcü n ea n  ao TeMnepaTypu 
270° h oxna*AaiOT ero Ha 803Ayxe.

P h c . 9. A B roM a T  a a h  H3roroBAeHHH p a A H a A b n u x  pacu iH pH TeAeü

OceBbie pacuiHpHieAH h stoto bah iotch  3a o ah v  onepaunio hs 
cneuHaAbHOM aßTOMaie, cnpoeKTnpoBaHHOM h H3T0T0BAeHH0M 
HHHTABTonpoMOM (pnc. 10).

H3 öyHTOAepjKateAH AeHTa nocTynaeT b cneunaAbHoe npHcno- 
coÖAeHHe, ycTaHOBAeHHoe na CTaHHHe caeßa. B 3tom  npHcnocoÖAe- 
HHH HMelOTCH HanpaBAHIOUIHe H HO>K AAH pyaHOTO OTpe33HHH A e ! 
<})eKTHux kohuob AeHTU nepeA 3anpaBK0Ü ee b rcippHpyiouiHe po- 
AHKH.

H a  KpoHuiTeÜHe CMOHTHpoBaHa cneuHaAbHaa 6aokhpobk3, ko- 
ropaa  aBTOMaTHaecKH BUKAioaaeT aBTOMaT, ecAH Ha AeHTe H M eeT­
CH CBapHoe coeAHHeHHe BHaxAecTKy. “

H a  CTaHHHe aBTOM aTa, H M erom efi K o p o ö a a T y io  ip op M y , h 3 xca h t- 
CH MeX3HH3MU nOAaaH  AeH TU , rOtppHpOB3HHH, HaBHBKH h  pyÖKH. 
a TaK>Ke n yA b T  ynpaBAeH H H . 

BHyTpH CTaHHHU CBapHoft KOHCTpyKUHH pacnoAoiKeH u SAeKTpO 
AßHraTeAb npHBOAa, uiecTepHH npHBOAa, uiecTHCKopocTHan rHTa- 
pa, Hacoc h pe3epßyap ch ctcm u  cm33kh, a TaKJKe MarHHTHan ct3h *
U H H .

AßTOMaT paöeTaeT  CAeAyiomHM oöpa30M : o t  HHAHBHAyaAbHoro 
3AeKT.poABHraTeAH MomHOCTbio 1 K8T BpameHHe nepeAaeTCH aepe3 
pHA nepeftaa h  n a p y  CMeHHbix uiecTepeH uiecTHCKopocTHOü rHTapu 
na pacnpeAeAHTeAbHuü » a n .

Ha pacnpeAeAHTe.tbHOM BaAy pacnoAOJKeHbi KyAaaKOBan My^Ta 
c KonnpaMH otkak>h©hhh b caom oto  3BeHa MycJiTU; (JiHHcaTOp rcx}>- 
pHpyiOUIHx PCAHKOB II HO* AAH pyÖKHВологодская областная универсальная  научная библиотека 
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O t  B e a o M o ro  3BeHa MycjiTbi H e p e 3 .y c K o p H T e a b H y io  n e p e n a n y  c 
nepenaTOHHHM  OTHOuieHHeM 5 : 4 , SKcueHTpnHHbie uiecTepH H  h  ko- 
H HqecKne u iecTepH H  B p am eH n e  n ep en a eT C a  Ha BepTH KaabH bifi 

u inH H nenb rc x fp H p y io m H x  p o j ih k o b ..
J leH T a  n p ox o Ä H T  n ep e3  n a p y  on eu n a ab H b ix  ro ijip H p y io iu H X  p o - 

HHKOB B MGX3HH3M HaBHBKH. O h HH H3 HaBHBOHHHX pOJIHKCB paC- 
n o a o w e H  Ha Kanaio iueM C H  p b in a re , H M eiom eM  p y n H y io  p e ry a n p o B -  
Ky, HTO nO3B0aHeT npOH3BOHHTb HaCTpOHKy MeX3HH3Ma HaBHBKH

P hc. 10. ABTOMaT naa H3roTOBaeHHH oceßbix pacuiHpHTeaeii.

pacmHpHTeJiefi b  Koabuo Ha TpeöyeMHft HnaMerp. HaBHBKa ocy- 
mecTBaaeTCH cHH3y BBepx. H a «  MexaHH3MOM HaBHBKH pacnoao- 
*e H  MexaHH3M pyÖKH.

B MCMeHT OT.pyÖKH ro(})pHpyiomHe poaHKH 3anHpaioTCH cneun- 
ajlbHblM (J)HKCaTOpOM. 3TH pOJIHKH BpaiUaiOTCH HepaBHOMepHO: 
npH TporaHHH c  MecTa CKopocTb cocTaB.THeT 0 ,8  o t  cpenHeft c k o ­
p o c th  H 0,64 OT MaKCHMajIbHOH. ^TOßbl OÖeCneHHTb 3TOT pe>KHM 
paöcTbi h HCKJHOHHTb noaoMKy aeHTbi npn nOBblUieHHOM TeMne pa- 
6oTbi aBTOMara, b HauaabHbift m o m c h t roiJipHpoBaHHH npenycMO- 
TpeHbl SKCUeHTpHHHbie HICCTCpHH, nOHHJKaiOIUHe CKOpOCTb TOljjpH- 
pOBaHHH.

rO(})pHpyK)IIl,He H HaBHBOHHbie POJIHKH CM'OHTHpOBaHM Ha ÄByX 
cynn opTax, nepeM eiuaeM bix o t  o h h o h  pyKOHTKH.

JlßHjKeHHe c y n n o p x a  c  H a B H B O H H b i M H  p o a n K a M H  b  2  p a3a Men- 
JieHHee a b h h c c h h h  BTo p o r o  cynnopTa, B c a e ncTBHe n e ro  HaBHBOH- 
Hbie p o j ih k h  Bcerna H a x o n n T C H  b  o h h o m  nojioSceHHH: n p o T H B  ce- 
peflHHbl M O K U e H T p C B O T O  p a c c T O H H H H  ro cp p H p y iom H x  pOJIHKOB. 3 t o  
n o 3BOJiaeT öbicTpo n e p e H a a a n H T b  a B T O M a T  H a  p a 3HHHHbie n u a M e -  
T p u  H a B H B K H  oceßbix pacumpHTeneft.

ÄBTOMaT HMecT nyabT ynpaBaeHHH. I l p n  p e *H M e  «H a a a flK a » ny- 
cKaTeab öjioKHpyeTCH h aBTOMaT He HanHHaeT ä b h h cch h h  h o  Tex 
nop, noKa « e  6 y.neT HaacaTa KHonxa « I l y c K » .  B s to m  noaoiueHHH 
OÖbIHHO npCH3B0HHTCH 3anpaBKa aeHTbi.

r ip n  peKH M e «aBTO M aT» nycKOBoft KHonKofl BKaioHaeTca aBTO­
MaT b H en p ep H B H y io  p a ö o T y ,  a  n p n  H a *a T H H  k h o it k h  « G r o n »  oh  
ocTaHaBHHBaeTca.

n p n  pescH M e «6 K o a e u »  aBTOM aT BKaionaeTCH  K H onK ofl « I l y c K »  
h ccTaHaBJiHBaeTCH aBTOMaTHHecKH n o c a e  H3T0T0BaeHHH onnoro 
KO M naeKTa H3 rnecTH p acu iH p H T eae ii.

O n b iT  B K cnayaTauH H  n a u H o ro  aBTOM aTa Ha MHHypHHCKOM 3 a- 
B on e  HMeHH JleH H H a n oK a 3 a a , h t o  npoH 3BO H H TeabH ccTb e r o  m o - 
* e T  öb iTb  yB ean n eH a  npHM epHO h o  4000  p a cu iH p H T eae ft b  n a c  h 
h t o  6e3  H onoaH H TeabH bix  n e p e n e a o K  o h  BCTpaHBaeTCH b  aBTOM a- 
THHeCKyK) HHHHK).

BbJBOAbl

H o b h h  TexH oaorH H ecK H ft n p c u e c c  H3 roTOBaeHHH n opu iH eB b ix  K o ­
a e u  H3 c T a a b H o ö  aeH TM  6e3 n o c a e n y ro tu e ft  M exaH H H ecKoft o ö p a -  
6 0 TKH nC3BO aaeT nOHHOCTblO aBTOMaTH3HpOB3Tb BeCb npOH3BOHCT- 
BeHbiH UHKa h coB ep u ieH H o  H C K a m a e T  T H * e a o e  aH TeftH oe npoH 3- 
b o h c tb o  (ropuH H H  M eT aa a , aH T eftH u e 3eMHH h t .  h.) h M exaHHHe- 
cKyra o ö p a ö o T K y , h t o  c o 3 fla e T  HCKaioHHTeabHO x o p o m n e  ycaoBH H  
T p y n a  n a a  paÖcHHX.
CoBepuieHHo MeHaeTca cocTaB o6opynoBaHHa: HCKaronaeTca a n - 

TeftHoe oöopyflOBaHHe —  BarpaHKH, saeKTponeHH, 3eMaenpHroTo- 
BHTeabHbie MauiHHbi, (J)opMOBOHHbie arperaTbi, pa3Hoc6pa3Hoe Ma- 
aonpoH3BOHHTeabHoe MexaHHHecKoe o6opynoßaHHe h t .  h.

IloaHOCTbio HCKaronaeTca 3aBHCHMOCTb npoH3BOHCTBa Kcaeu  o t  
KanecTBa HyniKOBbix nyryHOB, ^ o p m o b o h h u x  necKOB, k o k c h  h npy- 
t h x  MaTepuaaoB, pe3KO Banaiom Hx Ha CTa6nabHOCTb noayneHHa 
pa3MepOB H 4><^PM OTaHBOK.

Becb KOM naeKT h o b o t o  o ö o p yn o B a H H a  n a a  H 3roTOBaeHHa n oprn - 
HeBbix K o a e u  H3 C T aabH ofl aeH Tbi c o c t o h t  h3 rnecTH M a a o ra ö a p H T - 
HblX 3BT0MaTHHeCKHX yCTaHCBOK BblOOKOH npOH3BOHHTeabHOCTH. 
n p n  3 a x p a T a x  o K o a o  2 MaH. p y 6 . Ha op raH H 3au H io  n ep B o ft n p o - 
MblUiaeHHOH aBTOMaTH3HpOB3HHOH HHHHH HHH H3rOTOBaeHHH HOpUI- 
n eßb ix  K o a e u  npoH 3BonH TeabH CCTbio 200 000  KOMnaeKTOB b t o h  Ha- 
p oH H oe X03HÜCTBO n o a y n a e T  34  m jih . p y 6 . t o h o b o h  sk o h o m h h  3a 
cneT yB eaH neH H a b 2 p a 3 a  M e*p eM O H T H oro  n p o ö e r a  H B H raTeaeft 
h cHHKeHHH p a c x c H a  M a ca a .
üonoaHHTeabHbie 3aTpaTU, CBa3aHHbie c yBeanneHHeM BbinycKa 

K o a e u  b 1961 r . h cocTaßaaiomHe oKoao 1 MaH. py6., oKynaTca 
3KOHOMHeft OKoao 85 MaH. py6.

B  iH a cT o a m ee  BpeM a H H H T A b t o i ip o m o m  coBM ecTH O  c  M H H ypH H - 
CKHM 33BOH0M HMeHH J leH H H a H TaMÖOBCKHM COBHapXO30M BeH yT- 
ca  p a ö oT b i h o  KOMnaeKCHOH aBT0M 3TH3auHH B c e ro  n p o u e c c a  H3- 
roTC B aeH H a K o a e u  H3 C TaabH ofl aeH Tbi, B K atonaa  K O H cepBauH io h  
ynaK O BK y. n p e f ln o a a r a e T c a  b  6 a H *a H u iH e  r o n u  cb oh m h  cuaaM H  
co 3 n aT b  Ha MuHypHHCKOM 3 a ß o n e  HMeHH J leH H H a KOMnaeKCHO-aB- 
TOMaTH3HpOB3HHbIH U ex  nO 'npOH3BOHCTBy aBTOMOÖHabHblX CTaab- 
h h x  nopu iH eB b ix  K c a e u , KO Topbifl noaHOCTbK) peiuH T n p o ö a e M y  
oßecneneH H H  H a p oH H oro  X 0 3 h h c tb 3  nopuiH eBbiM H  K oabu aM H  n a a  
aBTOMOÖHabHbix H B H raT eae ff.

P a c n e T b i n o K a 3 biBaK»T, h t o  n p n  opraH H aauH H  T a K o ro  npoH3BOH- 
CTBa, p accH H T aH H orc na B b inycK  6  MaH. KOMnaeKTOB C TaabH bix  k o - 
a eu , n o T p e ö y e T c a  B c e ro  75  ch h h h u  o ö o p y n o B a H H a  b m c c to  463  eHH- 
hhu  o ö o p yn o B a H H a , T p e ö y ro iu e ro c a  n a a  npoH3BOHCTBa n yryH H b ix  

K oaeu .
K a T e rop H H  p a 6 oT a iom H X  KopeHHbiM  o6 p a 3 0 M  H3M eHHTca: BM ec- 

t c  BarpaH iuHKOB, paaaHBuiHKOB M e T a a a a , < })opm obui.hkob h p a ö o -  
h hx  H p y rn x  n po ijieccH H  x a > K e a o ro  4>H3HHecKoro T p y n a  b h obom  
npOH3BOHCTBe B OCHOBHOM Ö yH yT 33HHTbI HaaaHUHKH H O nepaTO pbl 

aBT0M3THHeCKHX aHHHH.
T p y n o e M K o c T b  H 3roTCBaeH H a o h h o t o  K O M naeKTa CTaabH bix k o - 

a e u  n p n  M accoBOM  n poH 3B oncTB e 3H anH TeabH o yM eH bu iH Tca .
O t  npHMeHOHHa 6  MaH. KOMnaeKTOB n opu iH eB b ix  K o a e u  H3 

C TaabH oö aeH Tbi H a p o n H o e  x o 3 h h c tb o  noayH H T  s k c h o m h io  o K o a o  
1 M apn . p y 6 . n pn  o ö iu h x  3 a T p a T a x  Ha co 3 n a H n e  npoH3BOHCTBa 
CTaabH ofl n a io iu e H o ii aeH TM  h n op u iH eB b ix  K o a e u  b cyM M e 100 muh. 
p y 6 .

HoBbie TexHoaorHHecKHe npcueccbi m o>kho npnMeHHTb TaK*e b 
npoH3BOflCTse nopuiHeBbix Koaeu flaa TpaKTOpHbix h n p yru x  no- 
h o ö h u x  HBHraTeaeft.
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A ß T O M a T H H e c K a f l  j i h h h h  H 3 r o T O B J i e H H f l  r o t j i p w p o B a H H b i x  n j i a c T H H

h  c ß o p K H  o c T O B a  p a A H a i o p a

fl. E. EyPülTEHH
fOpbHOBCKHH aBTQ3aBOfl

I I I H P O K O E  pacnpocTpa«eHHe noayuaiOT HOBbie TpyßuaTo- 
jieHToqHbie ßaaHaTopbi BMecno paanaTcpoB CTapoii k o h c t-  

PyKUHH, npHMeHfleMblX B aBTOMOÖHabHOM H TpaKTOpHOM 
npoH3BoacTBe.

O c t o b  paau aTop a  ih oboh  k o h c tp y k u h h  c o c t o h t  H3 naocKHX b o - 
ä h h h x  TpyßcK , uepeayiom HxCH c roijipHpoBaHHbiMH njiacTHHaMH 
H3 M0ÄHOH JieHTbl. H a  KOHUbl TpyöoK  HaifleTbl anopHble n jia cra - 
Hbi paanaTopa .

B h obom  p a a n a T o p e  HcnoJib30BaHHe M eT a ju ia  3H auH TeabH o a yu - 
rne no cpaB H eH H io  c p a a n a T o p a M H , b KO Topbix  n a a c T H H b i H anp ec- 
coBbiBaioTCH Ha B oaH H bie TpyÖKH, h jih  c p a a n a T o p a M H  a p y r n x  
KCHCTpyKUHH.

SJieKTpoaBHraTejiH, CMaTbmaeTCH b Mara3HH 3 , KOTopbift cay*H T 
aan HaKonjieHHH 3anacHoft JieHTbl, htoöh aBTOMaT Mor ßecnepe- 
Öohh'0 paßoTaTb npn OMeHe pyjioHOB.

fljiH  HenpepbiBHOCTH paöoTbi aBTOMaTa kchuh jieHT nocjie cht- 
Hajia, nocTynaiomero o t  KOHTaKTa 1, cKpenanioTCH c noMombio 
nHeBMaTHHecKoro MexaHH3Ma 4 , Ha kotopom ycTaHOBJieH niTaMn, 
npopyöaiomHft otbcpcthh b coeaHHneMbix KCHuax aeHTbi h ocyme- 
ctbhhioiuhh pa3BajibuoBKy npope3aHHoro MaTepnajia. JleHTa H3 
Mara3HHa nocrynaeT b 4>opMyiomHe BajiKH aBTOMaTa.

ABTOMaT ÄJIH (JlOpMOBKH, roijip'HpoBaHHH h pe3KH naacTHH npn- 
boähtch b ueäcTBHe o t  aaeKTpoaBHraTean, KOTcpufl nepe3 hepbhm- 
Hyio nepeaauy BpamaeT npotJiHHHpoBoqHbie b3jikh 5 h BeaymHe

BaJIHKH 6, COCTOHIHHe H3 ÄHCKOB (pOJIHKOB), COOT- 
BeTCTByiomHX npocJiHJiio njiacTHH.

BepXHHe H HHJKHHe BajiKH CHenjIHIOTCH OflHH c 
ÄpyrHM npn noMomn napu mecrepeH. B npouecce pa- 
6 o tu  BepXHHe BeaymHe pojihkh npHacHMarorcH k 
HH1KHHM npn nOMOIUH nHeBMaTHUeCKOTO UHJUTHÄpa 7, 
KOTopbift cJiyxHT TaKHce äjih  noffbeMa BepxHero Baa- 
xa npn 3anpaBKe ÄeHTbi. G noMombio iuecTepHH, ch- 
ÄHiueft Ha BeuyiueM Baanxe, npHBOÄHTca bo Bpaiue- 
«H e  3Be3ÄOHKH 8, npeaHa3HaqeHHbie ääh roiJipHpoBa-
HHH nÄaCTHH.

P hc. 1.

H o B b ie  p a Ä H a T o p w  ä jih  rp y3 0 B b ix  aBTOMOÖHaeft FopbK O BCK oro  
aB T 0 3 a B oaa  H M eioT BbicoKH e SK cnayaTauH O H H b ie xau ecT B a  h o ö e c -  
neuHBaiOT s k o h o m h io  Ha K a * a o M  aB TO M o6n ae 2,9 k z  M eT aa a a , b 
TOM HHCÄe 1,06 KZ UBeTHOTO.

ABTO M aTH M ecKan h h h h h  (p n c . 1 ) Bb inoÄ iiH eT  c a e a y io m H e  T exH o - 
jiorH H ecK H e o n ep a u n H : cjiopMOBKa y 3 o p a  b  a eH T e ; ro ijjpH poB aH H e 

aeH Tbi; OTpe3aH H e naacTH H bi H3 aeH Tb i;
KOMnaeKTOBKa naacTHH c TpyßKaMH;
HanpeccoBKa Ha koh u m  Tpy6ox aßyx- 
on o p H b ix  n a a c T H H  h p a 3 B aa b u oB K a  k o h - 
u o b  TpyÖOK.

M e*ÄV ÄHCK3MH H 3Be3ÄOHKaMH BMOHTHpOB3Ha 
H anpaB Ä H ioiu aH  ä ä h  aeH Tb i. K  BepxHefl uacTH Ha- 
npaBunioiHeH Ha iuapHHpe npHKpenaeHa noanpy*H- 
HeHHaa naaHKa-TopM030K 9 npeaHa3HaueHHaH ä ä h  
n0ÄT0pM3>KHBaHHH aeHTbi. TopMOJKeHHe MOJKHO pe- 
ryanpoBaTb, öaaroaapH ueMy oöecneuHBaeTCH Heo6- 
xoÄHMbifl m ar ro4>pHpoBaHHH aeHTbi.

B ycTaHOBKe HMeeTCH npeÄOxpaHHTeab, coctoh- 
iutift H3 pbmara 10 h BbiKaiouaTean 11. npeaoxpaH ii- 
Teab Cay>KHT ÄÄH BblKHIOHeHHH aBTOMaTHHeCKOH an- 
hhh b cayuae 3aeÄ3HHH aeHTbi. 

naacTHHa 0Tpe3aeTcn ÄHCKOBbiM hojkom, noayuaioiuHM Bpam a- 
TeabHoe ÄBH*eHHe ot aaeKTpoÄBHraTean 12. H o *  bo BpeMH pe3-

n p H IIU H n  paÖOTbl Bcex MeXaHH3M0B aBTOMaTHHeCKOH aHHHH BH- 
äch H3 KHiieMaTimecKOH cxeM bi, ÄaHHoii Ha p n c . 2.

J leH T a  H3 p y a o n a , y u p e n a n e M o ro  Ha CTaHHHe aBTOM aTa a a n  
4)o p m o b k h , n p o n y c K a e T c n  u epe3  k o h t ä k t  /, KO H Tpoaupyio iuH H  Ha- 
ÄHHHe aeH Tbi, H C n oM o m b io  BaaKOB 2, npHBOÄHMHX B ÄeÜCTBHe OT

kh noaaeTCH b BepTHKaabHOM noao>KeHHH c noMombio pbiuaroB, 
npHBOÄHMbix b ÄeficTBHe nHeBMaTHuecKHM UHaHHÄpoM 13 npn ne- 
peKaioueHHH nHeBMOKaanaHa 14 KyaauKOM KOMaHÄoannapaTa 15.

OTpe3aHHaH naacTHHa CTpyeii B03uyxa HanpaBaneTcn no aoTKy 
B c6opOHHbIH aBTOMaT ÄaH KOMnaeKTOBKH C paÄHaTOpHbIMH Tpyß- 
KaMH.

ABTOMaT 3T0T COCTOHT H3 KaCCeTbl 16, TÄC npOHCXOÄHT Haßop 
naneTa naacTHH c TpyÖKaMH, Mara3HHa 17 aan TpyöoK, yKaaabi- 
B a e M b ix  b Tpn pnaa, noa3yuiKH c 33xb3tom 18 h jkcctko coean-
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HeHHOii c Heii non3yu iK H  c  coßau ico ft 19, npuBOAHM oft b  ÄeftcTB H e 
nHeBM aTHaecKHM  u h a h h a p o m  20. B  ycTaH O BKe HMeeTCH TaKxce 
n oÄ teM H b iH  c t o j ih k  21, n on yn a io in H H  B C 3 B p aT H 0 -n ocryn aT eA b H oe 
Ä B H *eH H e  o t  n H eB M a ra n ecK o ro  u ’HAHHApa 22. K a c c e T a  HM eeT 6 0 - 
KOBbie BepTH KajibH bie H a n p a B n a lo m n e  c  TpeM H KaH aAaM H , b k o -  
T op b ie  b n p o u e c c e  H a ß o p a  KO M nneKTa b x o ä h t  k o h u h  T p yß o K .

Mara3HH u n s TpyßoK c o c t o h t  H3 Tpex  pyubeB, orpaHHieiHHbix c 
nepeuHeil h 3aAHeft c t p o h  h a o c k o c th m h , paccTOHHHe M e x iu y  k o t o -  
pbiMH paBHO ÄJiHHe TpyßKH. ,H,ho M ara3H «a HMeeT TpH npououb- 
u u e  npope3H ä a h  npoxoxcAeHHH BUCTynoB coßauKH 3axBaTa.

3axßaT 18 HMeeT 3yßuaTbiH ceKTop, b xcäh iu h iI b 3auenue«He c 
peftKOH. npH ÄBHXKeHH'H IUTOKa UHAHHÄpa 20 BJieBO 3aXBaT pa3- 
BopaiHBaeTCH Ha 90° b ropnaoHTaAbHoe noAoxceHHe h npoxouHT 
n o « nouocTbio AOTBa, no KCTopoMy h ä c t  oxAaiKAaiomaH njiacTHHa.

K a K  T o a b K o  n jiacTH H a  on p e 3 a H a , OHa n o c T y n a e T  Ha a o to k  cß o - 
ponHOH ycTaHOBKH. riH eB M C K nanaH  23 nepeKAiouaeTCH KynauKOM 
K O M aH uoannap aT a ,  h B 0 3 u yx  n o c T y n a e T  b  A eB y io  noAOCTb uh- 
aH H apa 20. I I I t o k  UHJiHHupa, CBH33HHbifi c n on 3 yu iK aM H , n o ftu eT  
BnpaBO, a 3 a x ß a T  BCTaHeT b  B ep rH K aA b H oe  noAOJKeHHe, 3axBaTH T 
naacTH w y h  H anpaB H T e e  b  K a c c e T y  Ha onym eH H b ift b  H H Ä H ee no- 
jioxeH H e c tc a h k  21 .

3aTeM nHeBMOKJianaH 24 nepeKAiouaeTCH, h  B03uyx nocTynaeT 
B HH5KHIOIO OOAOCTb UHAHHÄpa 22, KOTOpblft nOÄHHMaeT CTOJIHK C 
njiacTHHOH ä o  HHJKHero ypoBHH TpyßoK b Mara3HHe. I Io to m  nepe- 
K.ironaeTCH nneBMOKAanaH 23, h  B 03Äyx n ocTynaeT  b  npaByio no- 
uocTb UHJiHHUpa 20, noJi3yiHKH h ä Y t  BjieBO, saxBBT 18 noBOpauH- 
BaeTca Ha 90° b ropH30iHTajib»oe nonoxceHHe h rapoxOÄHT noÄ  njio- 
cKocTbw jioTKa, He Meiuaa t ip o x o k a c h h io  cneAyioiueH  nnacraHbi, 
a BbicTynbi-coßauKH 19, HMeiomiHecH Ha npaßoft noA3yuiKe, 3axBa- 
TbiBaiOT h ÄOCbinaioT H3 Mara3HH,a Tpn TpyßKH, KOTopue npoxoAHT 
no TpeM KaHauaM noÄ^eM HOro c toa h k 3  21, h o ä  Aexcam eft Ha HeM 
njiacTHHOH. S'aTeM B03Äyx n ccT yn a eT  b BepxHioio noAOCTb uhahhä- 
pa 22, c to jih k  21 onycK aeTca , a Tpn TpyßKH h  pacnonoaceHHaa 
Ha «H x  njiacTHHa ocTaioTCH AexcaTb Ha BbicTynax 6okobm x Ha- 
npaBAHioiUHx. 3 t o t  uhka paöoTbi ycTaHOBKH (orpeaaH H e nuacT«- 
Hbi, nouaua Ha c to jih k  KacceTbi, noA^eM  crojiHKa, noAaua Tpex 
TpyßoK H3 KacceTbi, onycKaHHe CTOAHKa) noBTopneTCH 39 pa3 —  
no uHcny njiacTHH ß ocTOBe paÄHaTopa rpyaoBbix aBTOMoßHAefi 
TA3-52. n p u  ncwbeM e nocAeAHeft njiacTHHbi KOMnjieKT nnacTHH 
H a*H M aeT Ha BHKAiouaTeAb 25. SneKTpnuecKaH uenb npu stom  
He pa3pbIBaeTCH, TaK BaK OCTaeTCH BKAIOHeHHblM KOHeH'HblH Bbl- 
KJnonaTeÄb 26, ynpaBAHeMbift KynauKOM KOMaHAoannapaTa. ToAb- 
ko Toru a , KOTÄa ß yA yT  AocAaHH nocA e«H H e TpH TpyßKH, c to a h k  21 
onycTHTcn h pa3opBeT sneKTpHuecKyio uenb, n oc jie  u ero  Mexa- 
HH3MbI cßopCHHOH H tJlOpMOBOUHOft yCT3HOBOK OCTaHaBJIHBaiOTCH H 
OAHOBpeMeHHo BKJHonaeTCH aJieKTpOÄBHraTenb KOM aiiAoannapa- 
Ta 27, KOTopbiü ynpaBjisieT unjiMHupaMH 28— 31.

n «eB M O K J ia n aH  32 n p o n y c K a e T  B 0 3 Ä yx  b B e p xH io io  n o a o c T b  uh- 
ÄH H Äpa 29 ä jih  CJK3THH nuacTH H  h  T p y ß o K . r ip n  9TOM BC TynaeT 
B ÄeÖCTlBHe MeX3HH3M OK3TH H  33, 33KpenJieHHblH Ha Ä B y x  BepTH- 
K anbH bix  KOÄOHKax. B H a u a jie  BH AB H raioTCH  o o c p H b ie  u anb i 34, 
K o ro p b ie  b x o ä h t  b  n p ocT p aH C T B o  M e a ta y  h h jkh h m h  T p yß xa M H  pa- 
Ä H a ro p a  h B epxH e ft n jio c K o c T b io  CTOUHKa 21, n o c n e  u e ro  Becb  
M exaHH3M  n oÄ H H M aercH  Ha B b icoT y , oß ec n eu H B a io u iyK ) o k b t h b  
nnacTH H  h T p y ß o K  ä o  H y>K H cro p a 3 M ep a  c  coßn iO ÄeH H eM  H eoß xo - 
ä h m o to  paccTOHHHH M e s y iy  TpyßK aM H . I l o n e  s t o t o  K O M aH Äoanna- 
p a T  n epeK J iiou aeT  nHeaMOKJiana.H 35 h B 0 3 Ä yx  n o c T y n a e T  b B e p x ­

H ioio  n o n o c T b  uH ÄH H Äpa 31.
K a p e T K a  B M ecTe c  naxeTO M  nnacTH H  h T p y ß o K  ino H anpaB ÄH io- 

meft 36 n ou n uM aeTC H  BBepx. B K e n n e  x o u a  KapeTKH  3 axB aT  M exa- 
HH3M3 OK3THH 34 H ajKH M aeT Ha KOHeHHblH Bbl'KÄIOHaTeAb 37, KiO- 
TOpbiü u a e T  CHTHaJi Ha iBK.nioneHHe M exaHH3M a eßopaen c jie Ä y io m e -  
r o  n a K e T a  h OÄHOBpeMeHHO BK urouaeT an eK T p oÄ B H raT eÄ b  M exa- 
HH3 M3  nepeÄBHJKeHHH K apeTK H  n o  T p a a e p c e  c  n oM o iu b io  b b h t3  38, 
a T a K iK e  B b iK m onaeT  a n eK T p o A B K ra T en b  K O M aH A oan n ap aT a .

B Mexa>HH3Me npHBOAa HMeeTCH n p eu ox p a H n T eu b H a n  KOHycHaa 
M y ijiTa . Ha u anpaB J iH io iu eH  T p a a e p c e  y x p en u eH b i y n o p u  39 h  40, 
orpaH H H H BaioiUH e nopH 30H TanbH oe n ep eM em eH H e KapeTKH . K a p e T ­
Ka, n e p e M e m a a c b  Ha no3HUHio H anp eccoB K H  o n o p H b ix  nuacTHH p a -

ÄHaTopoB, HaacHMaeT b KOHue xou a  Ha KOHeuHbifl BbiKAronaTeAb 41, 
ocTaHaBAHBaioiuHH aneKTpoÄBHraTeÄb MexaHH3Ma nepeMeiueHHH. 
3aTeM  npn HaacHMe Ha KHonKy b  n yabTe ynpaaaeHHH KOMaHAo- 
annapaT 27 BKjnouaeT n cA an y BC3Ayxa b h h jk h io io  nonocTb uh- 
AHHapa 31 . K apeTK a onycKaeTCH ä o  yn op a  nOA AeflcTBHeM coß- 
CTBeHHoro Beca, npiHueM naaBHOCTb onycKaHHH AOCTHraeTCH nyTeM 
ApocceuHpoBaHHH B03Ayxa, BbixoAHiuero H3 uHAHHApa. 3aTeM 
BCTynaioT b AeftcTBHe u h jih h a p h  28 h 30 , KOTopue npHBOAHT b  

ABwaieHHe neA3yHbi AByxcTopoH aero npecca.
J],ByXCTOpOHHHH AByXXOAOBOH npeCC HMeeT ABe CHMMeTpHUHbie 

rojioBKH, CBH3aHHbie oßmHM npHBOAOM. H a KaaiAoä rojioBKe 
HMeiOTCH no Aßa ropH30HTanbHux noA3yHa, KOTopue nepeMeiuaioT- 
ch  ne KonnpHbiM na3aM, pacnoAoaceHHUM b  BepTHKaabHOM non- 
3yHe.

H a o ä h o m  H3 rofH30HTajihHbix noA3yH0B 3aKpenaeHa onopnaa 
njiHTa c n,pope3HMH noA nyaHcoHbi, Ha b to p o m  pacnoaoaceH 
uiTaMn c nyaHCOHaMH ä a h  pa3BaAbuo&KH TpyßoK. 3 t h  nyaHCOHbi 
BXCAHT B mpope3H OnopHOH HAHTbl.

H a  BepTHKaAbiHux n oA 3 yH ax , H e c y m u x  Ha c e ß e  Benymne p o a h -  
kh , HMeiOTCH peÜKH, KOTOpbie b x o ä h t  B 3au en A eH H e C UieCTepHHMH, 
ch a h iu h m h  Ha oß iu eM  B a n y . B p a m e u H e  B a A a  ocyiuecTBAH eTC H  o t  
uiTOKa p eeK  u h a h h a p o b  28  h 30, p a ß oT a io iu H X  c o b m c c th o .

OocAeuoBaTeAbHOCTb paßoTH noA3yHOB Ha KaacAcü t o a o b k "  
npoHcxoAHT o t  ABHaceHHH p o a h k o b  Aep*aTeAefl uiTaMnoB h nyan- 
c o h o b  no KonupHUM na3aM b  noA3yHax. CHauaua k p h u ik h  ßauKos 
paÄHaTopa, npsABapHTeAbHo HaAerbie Ha uiTaMn, nanpeccoBbi- 
BaioTCH « a  TpyßKH, a 3aTeM npoH3B0ÄHTCH pa3BaAbuoBKa k oh u o®  
TpyßoK. ü o  OKOHuaHHH paßoHero xoAa noA3yHOB ao3Äyx nocTy­
naeT b Apyryio nonocTb u h a h h ä P c b  28 h 30, uiTaMnbi B03Bpa- 
uiaiOTCH b HcxoÄHoe noAomeHne. 3aTeM BCTynaeT b  paßoTy uh- 
a h h ä P  29, MexaHH3M cmaTHH 33 onycnaeTCH, Aanu 34 o t x o ä h t  b 
3aAHee ooAoiKeHHe ih ocBoßornuaiOT coßpaHHbift o c t o b  paanaTopa. 
O c t o b  ocraeTCH na CTOAHKe npecca, a 3aTeM ero yßupaeT paßonnfl, 
oßcAyjKHBaiomHH aBTOMaTHiecKyio a h h h k ). KoiMaHAoannapaT ne- 
peKAiouaeT nHeBMOKAanau 35, B03Ayx nocTynaeT b BepxHioio no- 
AOCTb UHAHlHAPa 31 , 38XBaT MeX3HH3Ma OKaTHH 33  nOÄHHMaeTCH 
b  KpaöHee BepxHee noAOHceHHe. B KOHue xoaa 3axBaT na- 
HGHMaeT Ha KOHeUHblft BblKAlOHaTeAb 41 , KOTopbiü BblKAIOUaeT KO- 
MaHAcannapaT h BKAiouaeT MexaHH3M nepeMeiueHHH KapeTKH 38.

KapeTKa nepexoanT Ha KOMnAeKTOBOHHyio no3Hunio, HaiKHMaer 
Ha KOHeHHblH BblKAKDHaTeAb 37, OCTaHaBAHBaiOIUHH MeX3HH3M ne­
peMeiueHHH KapeTKH. n pn  9 to m  BKAionaeTCH KOMaHaoannapaT, h 
Kaperaa MexaHH3Ma c h o t h h  33 onycKaeTcn, HaKHMaeT na KOHeu- 
(HbiH BbiKAiouaTeAb 42 , KOTopbiü OTKAiouaeT KOMaHAoannapaT.

üocAe Haßapa CAeayioiueDo naKeTa naacTHH c TpyßKaMH paßo- 
HHÜ UHKA aBTOMaTHUeCKOH AHHHH HOBTOpHeTCH B XaKOÜ }Ke no- 
CAeAOBaTeAbHOCTH.

Oßmee BpeMH cßopun o a h o to  ocTOBa 

T  =  n • 4 + 8  c e t t . ,

rAe n --- KOAHUeCTBO HAaiCTHH B OÄUOM OCTOBe.
n p H  HaAHHHH B OCTOB6 Tpy30BbIX aBTOMOßHAeft TpHÄUaTH Äe- 

b h th  naacTH H  T =(164 ceK .
nepeMemeHHe KapeTKH, a TaKxce pyunue onepauHH n.poiH3BOAUT- 

CH BO BpeMH H3r0T0BAeHHH nAaCTHH.
JIHHHH H3r0T0BA6HHH nAHCTHH H cßopKa OCTOBa paÄHaTopa oß- 

CAyxcHBaeTCH oä h h m  onepaTopoM, BbrnoAHHiomHM HeKOTopbie pyn- 
Hue onepauHH. 3 t o t  oneparop HaÄeBaeT Ha uiTaMnu onopHwe nAa- 
CTHPbi paÄHaTopa, 3anoA«HeT HueiiKH MaraaHHa TpyßKaMH h chh- 
MaeT roTOBbifi o c t o b  paÄHaTopa co c t o a h k 3  npecca.

3a paßoToft MexaHH3MöB HaßAiOÄaeT HanaAiHK, KoxopbiH cßec- 
neuHB-aeT ycTanoBKy pyAOHOB h cuiHBKy k o h u o b  AeHTbi.

n p H  K03(}H}>HUHeHTe HCH0Ab30BaHHH aBTOMaTHUeCKCH AHHHH 
0,8 3a ceMHuacoByio paß ou y io  CMeHy npoH3BOAHTCH 112 o c to b o b  
paAHUTopoB rpy30Bbix aBTOMoßHAeü. ÄHaAorHUHbie aBTOMaTH>ie- 
CKHe AHHHH H3rOTOBAeHHH nAaCTHH H CßopKH HX C TpyßKaMH H 
onopHUMH nAacTHHaMH MoryT H aft™  u inpoKoe npHMeHenHe Ha 
MHOTHX 3aBOÄaX, H3TOTOBAHIOIUHX HOÄOßHbie paAHaTOpbl.
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U I H H b l  C O  C b E M H b I M  r i P O T E K T O P O M

O C H O B H b I M  npeHMymecTBCM uihh co 
CbeMHblM TipOTeKTOpM flBJTHGTCH aer- 

KOCTb 3aMeHbI H3HOUieHHOrO npOTeKTOpa. 
Toabxo b nocae/iHHe roubi ßbian HaiiaeHbi 
HeOÖXOflHMbie KOHCTpyKTHBHbie pemeHHB 
HJIH T3XHX UIHH H pa3paÖOTaHa TeXH0J!0 - 
rna  h x  H3rcxoBaeHHH. O oh oboh  n a a  3 to to  
HBHJiocb 0 6 m .ee noBbiiueHHe ypoBHH npo- 
H3B0ÄCTBa UIHH H TaaBHblM OÖpaBOM C03- 
ÄäHHe KOHCTpyKUHH UIHH C MepHA-HOiHaab- 
hmm pacnoaoixeHHeM  HHTeft x o p a a  h iuhh 
. npHMeHCHHeM M eTaaaH H ecxoro x o p a a .

B  KOHue 1959 r .  b  Hexcxopbix 3apy6e>x- 
Hbix jxypnaaax [1 ], [2 ] 6 wjih onyßaHXOBj- 
Hbl HIICftOpMaUHOHHble MaTepnaabi 0 C03- 
aaHHH (JlHpMOft n u pea jIH  IUHH CO CbeMHblM 
npOTGKTOpOM (cm. pHCyHOx) ÄJIH HeiTCOBblX

aBTOMOÖHaefl. IIIhhu  coctoht h3 nexpbiui- 
KH H Tpex CbeMHblX UpOTeKTOpHblX xoaeu , 
a e rx o  3aMeHaeMbix hobhmh. r io xp iau ixa  
oueHb sjiacTHHHa, e e  ochoboh HBaaeTca 
TeKCTHJIbHblH UByXCJIOHlHblH KapKaC, HHTH 
KOToporo pa cn oao jxe iib i MepnaHOHaabHO, 
t . e . n oa  Hy.ieBbiM yraoM  k  n a o a x o c x H  no- 
nepeuH oro ceneHHa uiHHbi. B  oßbiHHbix iuh- 
Hax hhth x o p a a  pacn oao ixeH b i n o a  yraoM  
o x o a o  50° (b oöaacTH  öeroB c fi a op o ix xH )
K 3T0Ö naOCKOCTH.

Mtoöh n p oT eK T op H b ie  K o a b u a  He p a c r a -  
rH B aau cb  ot B H yTpeH H ero  a aB aeH H a  h 
He H3HauiHBaaHCb b n p o u e c c e  s x c n a y a T a -  
UHH, H x OCHOBaHHe apM'HpOBaHO BblCOXO- 
npouHbiM MexaaaHuecKHM KopaoM, hhth 
K O T op o ro  p acn ojio>K eH b i b o xp y ixH O M  Ha- 
npaBaeH H H . .H a a  n p aB H ab iio ft n o c a a x H  npo-

TeKTop-Hbix x o a eu  Ha ßeroBoft nacrn no- 
KpbiuiKH npeaycM oxpeHbi cneuHaabHbie na- 
HaBKH a a a  y x a a a x n  xoa eu  npn MOHTaixe, 
ocyipecTBaaeM OM Ha u eH aaery io  noxpbiiu- 
Ky, cMOHTHpoBaHHyw Ha oßoae.

np H  HaKauHBaHHH uiHHbi noKpbiuiKa 
aoa>KHa Tax  n a o ra o  npnaeraTb x  xoabuaM, 
h to ö h  ohh He CM emaancb b npouecce x a n e -  
hhh uiHHbi. n o o x o a b x y  xoabu a  H3-3a Haan- 
hhh M eTaaaHHecxoro K opaa  He MeHaioT 
CBoero pa3-Mepa n pu  HaxauHBaHHH, BeaH- 
HHHa HaTara on p ea ea a eT ca  cnocoÖHOCTbK) 
x a p x a ca  yßeaHHHBaTb HapyHCHbift anaM eTp.

E c a n  H3TOTOBHTb lUHHbl OaHHaXOBCH 
ByaXaHH3aUHOHHOH (flOp-Mbl C HHTaMH x o p -  
a a ,  pacn oao ixeH H b iM H  n o a  pa3aHHHbiMH y r -  
aaM H , t o  o x a ix e T c a ,  h to  n pn  h x  H axaaH - 
BaHHH H a p y * H b iü  a u a M eT p  H 3M eH aeTca no- 
pa3H 0M y. B  U iHHax OÖblHHOfi XCHCTpyXUHH 
c  y r a o M  p a cn oa o ixe H H H  HHTeft x o p a a  n o  
x o p o H e  48— 52° H apypxH bift a u aM eT p  yM eH b- 
u ia eT ca . n p n  onpeaeaeH H O M  3HaueHHH aaH - 
h o to  y r a a ,  3aB H cam eM  o t  cooTHOiueHHH 
M e jx a y  ihhphhcü npo(j>Haa h e r o  b h co to h , 
u apyjxH b iH  a u a M e x p  He M eH aeT ca . E c a n  
3 t o t  y r o a  yM eH bu iH Tb e m e , t o  H apym H b iii 
a u a M ex p  b o  » p e M a  HaxauHBaHHH ß y a e T  
yB eaH H H BaTbca h a o c T H ra e T  u a H ß o a b w e ro  
3HaueHHH n p n  HyaeBOM  y r a e ,  t .  e. n pn  
p a cn oa o ix e H H H  HHTeft b Hanpa-BaeHHH Me- 
puaHaHa.

KpoMe Toro, ycuana b h h th x  xopaa xap- 
xaca ch h h o k itc h  c yMeHbiueHHeM yraa Ha- 
xaoHa HHTeft x Mep-HanaHy h aocTHraioT 
MHHHMyMa, xoraa » t o t  yroa paBeu nyaxi. 
IlosTOMy ycaoBHa paöoTW HHTeft npu Me- 
puaHOHaabHOM pacnoaoKeHHH 3HauHxeab- 
ho oßaeniaKiTCH. 3 t o  no3BoaaeT cyipe- 
CTBeHHO yMeHbuiHTb xoaHuecTBo caoeB B 
uiHHe, a  caeaoBaTeabHO, yBeaauHTb th6- 
xocTb ßoxoBHHbi, ya yu u iH T b  aMopTH3auH- 
OHHbie cBoftcxBa uiHHbi, yayuuiHTb Tenao- 
BOft peiXHM, CHH3HTb BeC H yMeHbUIHTb 
pacxoa MaTepuaaoB. OaHaxo ycuaua b 
öopTOBbix xoabuax npn MepuaHOHaabHOM 
pacnoaoHieHHH HHTeft 3HaaHTeabHc B03pa- 
CTaxiT (na 30— 40% no cpaBHeHHio c 
OÖblHHblMH UIHHaMH).

B  H a c T o a m e e  B p eM a e m e  H eab3a  a o c T a -  
toh h o  noaH O  oueH H Tb sx cn ayaxau H O H H b ie  
CBoftCTBa UIHH CO CbeMHblM npOTeXTOpOM. 
H o  Ha ccHOBe a n a n m a  xoH C TpyxuH H , a 
T a x * e  aa H H H x  3 a p y 6 e * H b ix  p a ß oT , m o x - 
HO CHHTaTb, HTO 3TH UIHHbl ß y a y T  HMeTb
caeayrou iH e npeHMymcTBa n ep ea  cTaHaa.pT- 
hhm h:

1. r io B U u ieH H y io  x oM ijio p T a ß ea b H o cT b  
aBHJxeHHa, T a x  x a x  a e tjiop M a u H a  uihhu 
n p a  H a e3 a e  Ha M ea x u e  npenaTC TB H a a o x a -

aH3yexcH  b O TaeabH b ix  n p oT exT op H b ix  
x o a b u a x .

2. X o p ou iee  cpenaeHHe c aoporo ft, Tax 
x a x  X3H3BKH pHcyHxa B ceraa  ocTaiOTca o t -  
xpbiTHMH. 3 t o  oßecneuHBaeTca TeM, h to  
BbiCTynu pucyHxa npoTexTopa  aBaaiOTca 
HacTbio iiepacTarH Baiom ero npoTexTopH oro 
xoabua, a T ax ixe  TeM, h to  M eixav  xoabu a- 
mh H axoaaTca  pe3HHOBbie peöpa , oßpa- 
3yx)iuHe OCHOBaHHe xaH aßox pHcyHxa.

3. OxcyTCTBHe HenpnaTHbix 3ByxoB npn 
pe3XHx noiBopoTax h TopMoixeHHax.

4. B03MCJXH0CTb ßbicTpoft 3aMeHbI npo- 
TexTopHbix xoa eu  h öoa ee  aaHTeabHbift 
cp ox  paöoTbi xapxaca .

5. Bbicxpaa 3aMeHa pncyHXa npoTexTopa 
npn H3MeHeHHH ycaoBHft sxcnayaTauHH h 
BpeMeen ro a a  nyTeM CMeHbi ycTaHOBaeH- 
Hbix xoa eu  Ha xoabu a  c h ob u m  pHcymKOM. 
Ecau  Ha uiHHe ycTaHOBaeHbi npoTeKTopHbie 
x cab pa  c pHcyHXOM u aa eaubi b  3hm hhx 
ycaoBHax, t o  m o jx h o  npHMeHHTb cneuuaab- 
Hbie Boab^paMOBbie Ha«OHeHH«XH, oöecne- 
HHBaromHe H aaeixH oe cuenaeHHe c Moxpoft 
nau aeuaHoft noBepxHOCTbK).

KpoM e TOTO, lUHHbl CO CbeMHblM npcTex- 
TopoM M oryT oöecneHHTb aBTOMOöuaio He- 
oöxoaH M yio  cxopocTb, rpysonoaxeM H ocTb  h 
aMOpTH3aUHCHHbie CBOftCTBa. T o h h h x  CBe- 
ÄeHHft o cp oxe  c a y * 6 b i  caMHx iuhh  h  npo- 
TexTopHbix xoa eu  b H acToam ee BpeMa em e 
He HMeeTca.

IÜHHbl CO CbeMHblM HpOTeXTOpOM MOJXHO 
ycTaHaBaHBaTb Ha aBTOMOÖHan npn ä b h - 
>xeHHH n o  ycoßepiueHCTBOBaHHbiM ucporaM  
h npn sxcnayaTauHH b 3h m h h x  ycaoBHax. 
C aeu yeT  om naaTb, h to  b s t h x  uiHHax 
yaa cT ca  Hcnoab30BaTb HOBbie xa yn yxn  h 
naacTHXH, oöaau ax jiu H e Bbicoxoft h b h oco - 
CTOftXOCTbX), KOTOpue HC TeXHOJIOrHHCXHM 
cooöpasxeHHHM He npnMeHaiOTca u aa  o6m h- 

HblX IUHH.
B H a cT o a iu e e  apeMa b  OTenecTBeH H ofi 

uiHHHoft npoM biiuaeHHOCTH ‘ n p oB O Ä aT ca  pa- 
6 o tm  n o  c o 3 uaHHK) u ihh  co  CbeMHblM npo- 
TeXTOpOM. JlpOCaaBCXHM, M o c x o b c x h m
UIH'HHblMH 3aBOflaM H H H H H  UIHHHOft npO- 
M biu iaeH H ocTH  co3 a a H b i n ep B b ie  oßpa3U bi 
T3XHX IUHH H H anaTbl HX 'BCeCTOpOHHHe HC- 
TlblTaHHH.

JIM TEPA TyPA

1. « K a y i y K  y H n  r y M M H » ,  t . 12, Ns 11, 1959, 
CTp. 302.

2. < P a 6 6 e p  f l a i o p H e a a » ,  t . 137, 1959, CTp.
5 5 0 -5 5 3 .

B. JI. EyXHH, B. H. nPAIUHKHH
H H H  U1HHHOH npoM biiuaeHHOCTH
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a iK flO M iN ia u jM H tn i B b m y cK a eM O H  3 a B 0 fl0 M  

OpaHCB3 UJoy CTOBT *

MccneflOBaTenbCKaa m npoeKTHaa p a ö o T b i^  

fi nepeflOBäB npon3BOflCTBeHHaa TexHHKa___

no cT O H H H O  n p o eo flM M afl M CC/iepOBaTenbCKafl p a o o T a  
H KO HCTpyKTHBHbte yC O BepU ieH C T BO BaH M H , TeCHOe 
co T p yflH H H ecT BO  c n o T p e ö u T e n flM H , n e p e p o ß o e  npo- 
eK T M p o BaH H e . npH M eH eH H e Bb icoK O H asecT BeH H b ix  
M a T ep w a n o B  * :  . . B ce  s t o  bm bctb  c  MHOroneTHMM 
o n b iT O «  c n o c o ö C T B y e T  c o 3f la H m o  M au iH H  a/ ih  n p o « 3- 

? BO A CTBeH H b ix  n p o u e c c o s  o ö a a p a io m H X  H e n p e B 30 ä- 
peH HblM H  paÖOHMMH Xap aK TO pH C T H K aM H .

CMecHTeabHbie Bam>Ubi <t>paHCH3 LLloy, pa3M. 
60 X 22 am (1524 x 559 mm), Ha CTanbHOM 
(j)yHA3MeHTH0H paMe ycTaHOBJieHHOft Ha aMopiM3a- 
Topax KoneöaHHH, nocTaBimtoTCfl no 3aKa3y.„, 
Cpepw Apyrnx KOHCTpyKTHBHbix ocoöeHHocreif 
H a x o A H T c a : • ■

★  MexaHHHecKaa peryanpoBHa 3a3opa MewAY 
BäJlKaMH

★  OAHHapHaa mom  AQOHHas nepepasa o t  oflHoro 
npHBopa

★  llpeAOxpaHHTenbHoe ycTpOHCTBO c h c t . JlaHH ’■*
★  KapTepH an CMa3Ka

F ra n c is  S h a w
FR A N C IS  SHAW  &  C O M P A N Y  L IM IT ED  M A N C H E S T E R  1 1  E N G L A N D
TEL EGRÄMS : “ GALENDER" MANCHESTER - TELEPHONE :  EAST 1313 - T E L E X :  66-357

tihdp i)£O ffice ; 22 Great Smith Street London SW 1 • Tel; Abbey 3245 • Telegrams: Vibrate London « Telex: 22260 
' C anada; Francis Shaw (Canada) Ltd Grahams Lane Burlington Ontario  • Telephone; Nelson 4-‘2350 

' " V  Telegrams: Calcnder Burlington Ontario • Telex: Canada Calender Hamilton 021/662 '

M L R  l i y L  G . T  A  B  H  T  l i  J I  b  C  T  B  A  <1> H  P  M  h l  13 0  B C E X  C T I ' A I I A X  M M  P A
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I N T O L

ByTaflMHecTupojibHbie KaynyKvt

rOpRMeM 11 XOJIOflHOM

nonnMepn3aLiiiM Mapkii “ INTOL”

Ns

1006

1500

1502

1710

1712

1778

T H n

«ropnqaH» CyTaflHHecTHpoJibHaH 
conojiHiwepHafl sMyjitCHH. 
nojiHMepH3oeaHa c npHMeHeHHeM 
>KHpH0-KHCJ10TH0r0 MblJia B 
Ka^ecTBe 3MyjibCHOHHoro 
cpe^cTBa. CTa6HJiH3HpoBSHa c
6eCHBeTHblM aHTHOKHCJIHTejieM.

C  KHCJIOTHO-KaHH(J)OJn>HbIM 
MblJIOM

C o  CMeCblO >KHpHbIX H KHCJIOTHO- 
KaHH(J)OJIbHbIX MblJI H ßeCUBCTHblM 
aHTHOKHCJIHTejieM

MaCJioco,nep>KaiiiHH, HanojmeHHbiH 
npH nOJIHMepH33HHH BbICOKOBH3KOrO 
nojiHMepa MapKH 1 5 0 2  apoMaTH- 
qecKHM MacjiOM b  KOjmqecTBe 
37 ,5%  o t  seca  nojiHMepa

M a c jio c o A e p * a m H Ö  nojiH M ep 
MapKH 15 0 2 , HanojiHeHHbiH  cn e iw a jn »-  
HblM apOMaTHHeCKHM MaCJlOM b  *  
K O jm qecTB e 3 7 ,5 %  o t  Beca 
no jiH M epa

BeciiBeTHbiH, Macjioco^epjKamHtt 
KayqyK

üocTaBKa KycKaMH BecoM npHMepHC 

36,3 k z 3 oöepH yTbiM H  b  n jieH K y  h 

BJIO>KeHHbIMH b  ABa 6yMa>KHbIX 

TpexcjiO H H bix M euiKa Kan<AbiH. 

ynaK O B aH H bm  K ycoK  B eciiT  

npHMepHO 37,4  kz.

XAPAKTEPHCTHKA

JlerKHH UBeTHOH He OKpaiUtfBaiOUIHH 
nojiHMep. UlHpOKO npHMeHHeTCa 
B H3rOTOBJieHHH npOAyKTOB 
ßejioro h Apyrwx ßjieAHbix ubctob .

O ßm ero Ha3HaqeHH«, H3roTOBJineTCH 
npocTbiMH cnocoßaMH, oÖJiaaaeT 
BbICOKHMH MexaHHHeCKHMH 
CBOHCTB3MH H XOpOUIHMH KJieHIUHMH 
CnOCOÖHOCTHMH

OßJiaaaeT öojibm on nponHOCTbio npH 
pa3pbIBe, CTOHKOCTbK) npOTHB 
HCTHpaHHH, 3JiaCTHMHOCTblO. 
B jia roA ap « ßeciiBeTHOCTH npHMeHH- 
eTCH AJIH H3rOTOBJieHHH npeflMCTOB 
CBeTJIblX TOHOB

AetueBbiH c npeBocxoAHbiMH
(J)H3HqeCKHMH CBOHCTBaMH

CßoficTBa Te >Ke, h t o  y  Kayqyna 
Ns 1 7 10 , h o  npe/m a3Haq:eH a jih
H3AejIHH, H3rOT0BJIHeMbIX npOCTbIMH
cnocoßaMH

3MyjibCHH xojiOAHoro conojiHMepa 
ßyrauHeHCTHpojia nojiHMepH30Bana 
CO CMeCbK) JKHpHblX H KHCJIOTHO- 
KaHHtjjojibHbix MbiJi. KayqyK 
HanojiHen CBeTJibiM HacpTeHOBbiM 
MacjiOM b  KojinqecTBe 3 7 ,5% ,
OÖJiaflaeT XOpOIUHMH (J)H3HqeCKHMH 
CBOHCTBaMH H 6eCl{BeT€H

H3rOTOBJIHEMBIE
H3AEJIHA

n o jiO B b ie  KacbejiH, npope3H H eH H bie 
TK3HH, npeAMeTbi AOMauiHero 
oßnxoAa. iipHMeHHeTCH TaK«<e ajih 
ycHjieHHH conpoTH BJieH H « y A a p y  
jierKHx ABeTH bix njiacTM acc.

nO K pb lU IK H , npOCpHJIHpOBaHHblt 
3aroTOBKH, TBepAan pe3HHa, AerajiH 
MarnHH, npeAMeTbi, TpeßyiouiHe 
BbICOKHX $H3WqeCKHX CBOHCTB

JleTajiH aBTOMoSHJien, cnoptHBiibie
npHHaAJie>KHOCTH, noAOiiiBbi nnn 
oßyBH, npope3HHeHHbie tk3hh, a jih  
OAOKAbi, BeuiH AOMauiHero oßnxoAa

ripOTeKTOpbl UIHH, npo4)HJIHpOBaH- 
Hfaie 3aroTOBKH, AeTajiH MauiHH, 
AHTbie H3AejiHH pa3JiHUHoro 
npHMeHeHHH, u b ct KOTopbix ne 
HBJIHeTCH 05H3aTeJlbHblM 
TpeßoBaHHeM

UiHHbi; npocbHJiHpOBaHHbie 
3arOTOBKH; npHBOAHbie peMHH ; 
H30jiHiiHOHHbie oßoJioqKH Kaßejieü; 
H3AejiHH, nojiyqaeMbie jiht&cm b 
(fcopMbl H BblAaBJIHBaHHeM

E e jib ie  ßoKOBHHbi n o K p b iu ieK , uihh, 
nOAOUIBbl AJIH oß yB H , CnopTHBHbie * 
npHHaAJie>KHOCTH, KOBpbi a j ih  n o jia  
KBapTH p, npeAM eTbi AOM auiHero 
oß n x oA a , AeTajiH  MauiHH, H3a c j ih h  
AJIH MeAHlIHHbl, pe3HHOBbie JIHCTbl, 
ryß qaT an  pe3HHa, H30JiHAHOHHBie 
oßojioH KH  K aß e jieö

Ü ocTaB K a 6e3 aa.wefljieHHH. K aqecTB O  n ocT on n n oe . 
IJ e i ib i  TBep/jbie n  b h c  KOHKypeHUHH. 
O occne^H BatoTCH  n ojiH b ie  T ex H o n o r iit ie cK iie  a a m ib ie  
H KOHCyjlLTapHH.

T h e  I n t e r n a t i o n a l  

S y w t h e t i c  R u l b l b e x *  C o .  X -r fc c I..
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I

3 T a  a B T O M a T H u e c K a a  j i h h h h ,  n e p B a H  H 3 cepun j i h h h ü ,  

H O C T a B J ieH H a n  b  C. C. C. P. r o c y n a p c T B C im b iM H  s a B O n a M H  

«PEHO»,  c a M b iM  K p y n H b iM  n p e n n p n n T H e M  n o  H 3 ro T O B J ie n H io  

c n e i jH a j i b H b i x  a r p e r a T H b i x  C T aH K O B  b o  O p a i u i H H .  

A B T O M a T H H e c K a n  j i h h h h  c o c t o h t  H 3 4-x a r p e r a T O B  na 
K O T O p b lX  H a X O H H T C H  1 4 -T b  3 J le K T p O M e X a H H * ie C K H X  CH JIO BblX  

TOJIO BO K H  7 -M b  K O H T p O J Ib H b lX  yC T p O H C T B  flJ IH  O Ö p a Ö O T K H  

K p b iu iK H  K o p o ß K H  n e p e n a a  r p y 3 0 B b ix  a B T O M O ö H J ie ß . 36 p a ö o ­

H H X  o n e p a p H H  B b in o ju iH io T C H  o n H O B p e M e H i io .

6000 B J ie K T p o M e x a H i iH e c K H X  c h j i o b m x  t o j i o b o k ,  500 a r p e ­

r a T O B ,  230 a r p e r a T O B  c n o B o p o T H b iM  c t o j i o m ,  150 a B T O M a T H - 

H e c K H X  J iH H H fi,  B b in y m e H b i 3 a s o a a M H  «PEIIO» h  n p H M e -  

H H IO TCH  BO M H O T H X  C T p a H a X  M H p a  B c a M b ix  p a 3 H 0 0 Ö p a 3 H b IX  

O T p a C J IH X  n p O M b lU IJ ie H H O C T H , C p e f lH  K O T O p b lX ; H 3 T 0 T 0 B J ie H H e  

x o j io f lH J ib H H K O B ,  3 J i e K T p o j iB H r a T e j i e i l  h  3 J ie K T p H H e c K o ft  a n n a -  

p a T y p b i ,  H e $ T H H b ix  T p y ö o n p o B o n o B ,  p a 3 J iH H H b ix  B e n T H J ie ü  h  

4 > J ia H lie B , M a u iH H  HJIH T eK C T H J Ib H O H  H p O M b lU IJ ieH H O C T H , ID B e ft -  

H b lX  M a u iH H , M a u iH H  HJIH H 3 T 0 T 0 B J ie H H H  Ö y M a T H , T e n J IO B b lX  

H B H r a T e j i e f t  p a 3 J iH H i ib ix  M o m H o c T e f t ,  J ie r K O B b ix  h  r p y 3 0 B b i x  

a B T O M O Ö H J ie ft , M O T O p O J IJ iep O B , C e J Ib C K O -X 0 3 H Ü C T B eH H b IX  M a ­

u iH H , H c e j ie 3 H O - H o p o H iH o r o  H H B e i iT a p a  h  t .  n.

fljiH  Bcex nonojiHHTejibHbix CBeneHHil nncaTb 
O P A H I4 H H , RENAULT DIVISION MACHINES-OUTILS  
8-10. avenue Fmile-Zola, Billancourt ( France)

O je K T p o M e x a n n 'ie c K a e  CH .ioßbie t o jo h k h  «PEHO» 
BbinO.JHHH>T B aBTOMaTHHeCKOM q l I W e  p a 3-10 'l-  
u i. ie  o n ep a u H H  Kau a a n p a M e p ; c ß e p je H n e , 
3e M i(e p o iia n n c , p a c r o 'iH y , 4>pe3epoB aH H e, oß T o m s y , 

B iiyT p eH H io io  n  HapyJKHyio p e 3 b ö y .

Division Machines-Outils

RENAULT
Billancourt-France
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XapaKTepnCTHisn n io ia i*  Tpocoa S. S. W li l t e

B ce raß ia ie  Tpocbi (Jjhpmm S . S . W h i t e  iipoh3boäh tch  b 
AhtJIHH Ha MauiHHax, CKOHCTpyHpOBaHHblX H H3rOTOBJieH- 
Hbix 4>npMofi S . S . W h i t e .  IIp o h s b o ä c tb o  HaxoflHTCH nou 
aiwepHKaHCKHM HaStnoueHHeM, oßecnenHBaiomHM bm cokhh 
ypoBeHb h nocTOHHCTBO naneCTBa tp o c o b . XapaKTepHCTHKa 
ih 6 k h x  TpocoB (pnpMbi S . S . W h i t e :

r H Ö K O C T t  —  c b o h c t b o  T p o c a  n pH J ieraTB  n o a  coS c t b  eHHbiM  
BecoM k  n oB epxH O C TH M  H c n w T a T e jib H o r o  c r e H f la .

C o n p O T H B J ie H H e  K p y H O H H IO  —  BOCnpHHTHe 
H a rp y 3 K H , B f lB o e  n p e B w u ia w m e H  p a c n e T H y io .

TpOCOM

f l e t p o p M a H H H  n p n  K p y n e H H H  —  y r o n  n o ß o p o T a  cen eH H H  

T p o c a  H a e flH H H u e  e r o  f l j iH H b i n p n  n p n jio jK e H H H  eu H H H itb i 
H a rp y 3 K H . fle tp o p iv ia iiH H  t p o c o b  4>HP M K  S . S . W h i t e  Ha- 
CTOJIbKO M a u a , HTO MOHteT OblTb H 3M epeH a  TOJIbKO o c o ß o  
n yB C T B H re jib H b iM H  n p n ß o p a M H .

flonyCTH M B IH  MOMeHT KpyHeHHH —  paÖOHHH KpyTHHtHÜ 
MOMeHT B  KZ ( c m ,  KOTOpblH npHBOftHOH TpOC MO/KCT nepeuaTb. 
f l j w  TpocoB (pHpMbi S . S . W h i t e  3Ta BejiHMHHa ycraHOBJieHa 
npH6iiH3HTejibHO paBHoh 25 %  o t  pa3pymaiom eH Harpy3KH,

P a 3 p y m a i o m a H  K p y T H L q a H  H a r p y 3 K a  —  Harpy3Ka,

n p n  K O T op oH  Tpoc n p H B o a a  p a 3 p y m a e T C H  hjih  C K p y n H B a e x c a  
C OCTaTOHHbIMH fle(J)OpM aLlHHM H.

r n c T e p e 3H c n p a in e i iH H  —  paß oTa , 3aTpanHBaewaH Ha 
npeoflOJieHHe B nyTpeH H ero  TpeHHH p a 3rpy>KeHHOro ip o c a .

MnHHMajibHbiä paßonnü pafflayc —  paanyc HaHMeHb- 
rnero H3rn6a, np « kotopom  MOHtex paoOTatb Tpoc aam toro 
pa3Mepa h THna.
KaK 3TH xapaKTepHCTHKH flOCTHTaiOTCH?

X a p a K T ep H C T H K H  rn o K H X  tp ocob  tpH pM b i S . S . W h i t e  
oßecnenHBaioTCH:

1)  KanecTBOM npmeHHeMOH npoBOJiOKH,

2)  KojinnecTBOM H try io s  Tpoca,

3 )  KOHHHeCTBOM H TOJIHtHHOH npOBOJIOK B KantflOM 
H<ryTe,

4)  Co3flaHHeM 3anaca nponHOCTH,

5)  IÜHPOKO npOBOßHMblMH HCnblTaHHHMH.

H3zomoeAxeMhiM zu 6 ku m  mpocaM npudatomcn ueoCxoduMuz 
ceoücmea paSAUHHbiM conemanueM noKa3amejieü npueedeumü 
xapaumepucmuKu. Fu6Kue m pocti (ßupMbi S . S . W h ite  
nocmaeAJtwmcjt pasttbix munoe ö ah  ydeoAemeopeuun pa3- 
AUHHUX HyOKÖ.

C  3anpocaMU o6paufaümecb no adpecy :

TH E S. S. W H ITE DENTAL MFG. CO . (G.B.) LTD.
INDUSTRIAL DIVISION

Britannia Works, St. Pancras Way, London, N .W .I., A h m m h
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HAflEWHblE CTAHKlfl fl/lfl

OPESEPHblE H 
PACTOMHblE CTAHKH

Tun RT
^ IpesB b iH a fm o m o ih iib ih  ycTOHMHBbiii craHOK, 

c ojieKTpoHHbiM  ynpaBJieHneM , c o  m n itH - 

AeJieM, CMOHTHpOBaHHbIM B npHMOyrOJIbHOM 

npn3MaTHi iecK0M n o jia yn e , /yin  r ip on 3 B oa - 

CTBa T>i>i<cjTbix c jipesep iib ix  h  p acxoH iib ix  

on epapH ii.

I'l3rOTOIJJI«R)TC>I T pex  pa3M epoB co  UinHH- 

fleneivi AiiaMCTpoM o t  1 5 3  f lo  2 5 3  m m . 

üodpoCmbie däm me oxotnuo ebicbiAawm.cn no 

3anpocy.

W I L L I A M  A S Q U I T H  LTD.
3aeod : H A L IF A X , Y O R K S , AHr/lMfl

HALIFAX HOUSE, STRAND, LONDON, W.C.2. 
Ahcjiiw

Tene<f>OH: Trafalgar 7224-6 Te/ieepaMMbi: D rillm ath, London

MAXICUT
3Y E O C T P O T  AJ I bHb l E  

C T A H K H
BbICOKOnpOH3BOAHTCJIbIIbie MOIHIIbie CT3HKH flJIH Ha- 

pe3aHHH 3y6^aTb ix  KOJiec c n pn M bm  h  cnnpajibHbiM  

3y6oM , 3y6 'raTb ix  KOJiec c BHyTpeHHHM 3anen jieiiH eM  h  

BCeB03M0>KHbIX 3Be3flHaTOK C (JjaCOHHblMH npO(|)HJI5IMH. 

IIpH M eH eH H e T3KHX CT3HKOB AaeT B03M0>KH0CTb

o ß e c n e ^ i H T t  B b i c m y r o  creneHb t o h i i o c t h  n p o f l y n p H H  h  

MHHHManbHyio 3aTpaTy BpeMeHH Ha nepexoAbi ot 
npoH3BOACTBa OÄHoro H3AejiHH Ha Apyroe.
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ALLTOOLS LTD
BbmojiHHeT oco6o TOHHbie paöoTbi ^jih npoMBiuuieHHocTH

Alltools Ltd. H3 ro x o B JiH e x  o cH acx K y  
h  c n e itn a jiB H o e  o G o p yu o BaH H e  ^ j ih  

n p e ,a ;n p H H X H H  a B x o M O Ö n jiB H O H , 
aBHaitHOHHOH, OJieKXpOXCXHHBCCKOH 

npOM BIIU JieHHOCXH H ß JIH  npOH3BO,a,- 
cx ß a  n p e^ M e x o B  ^ O M an iH ero  oO nxo^a. 
O np ivxa iip o e icx n p yex  h  H 3 ro x o B jraex , 

a x a t o n e  co 3 ,a ;aex  n o  n e p x e n ta M  
3 a K a 3 n n K a  m x a M n t i ,  ( n p o c x w e  n  

n p o r p e c c H B H b ie ) ,  c n e p n a J i B H B ie  
3 a> K H M H b ie  T H J IB 3 B I  H  n a x p O H B I ,  
n p n cn o co S jie H H H  k  cxaHKaM  n  c 6o- 
p o n H B ie  n p n cn o co Ö Jie H H a , a  xaK>Ke 

cn e itn a jiB H B ie  ycxaH O BK H , oöop yu p -  
BaH H e  H CXaHKH BeCOM p o  4 0  X.

nPHMEP

M e T a ju io < J )o p M y io m a H  M au iH H a  

(J)HpMbI Alltools Ltd. H aBTOMOßHJIE.- 

H t.ie  p e T a j iu ,  K O T O p b ie  n a  H e it 

H3 rOTOBJIHIOTCH C MHHHMaJibHÖH, 

npOH3BOpHTejIbHOCTbIO '6 0  U IT . 'B  

M H H yTy.

3 T a  H a f le jK H a a ,  a B T O M a T H H e c K H  
HeöcTByioLHaH MauiHHa oßecneuH Baex 

DKOHOMHHHyio u iTaM noBKy p eT a jie ö  

H3 XOJIOAHOKaTaHOH' JieHTbl HJIH 

npOBOJIOKH. n p o p e c c  B b ipyÖ K H  

Hapy>KHbIX, BHyTpeHHHX KOHTypOB 

H (J)OpMOBKH peTajICH n pH  H3rOTOB- 

JieHHH H3 XOJIOpHOKaTaHOH JieHTbl BbinOJIHHeTCH 

nenpepbiBH O , ß jia ro p a p a  ueM y ycrpaiiH eTCH  HeoßxopnMOCTb 

p ac 'ijien en H e  n p eccoB b ix  onepapH H .

M au iH H a ocna ipeH a npaBHJibHbiM npucnocoß jieH H eM , MexaHH3MOM 

aBTOMaTHuecKoit n opau n  h  BepTHKajibHbiM cb cm h u k o m  . 

n pep ycM O T pen b i ycrpoHCTBa p jih  p ery jiu p oB K H  corjiacoBaHHOCTH paß ou n x  

PBHHteHHH MeX3HH3M0B H KOMneHCHpyiOIHHX nepeM eipeHHH y3JI0B npH  noerpO H K e MaiHHHbl.

3anpocu npocbßa Hanpae/imm no adpecy:

ALLTOOLS LTD
TRANSPORT AVENUE, GREAT WEST ROAD, BRENTFORD, AHITIHH
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