




A32 K O H C T ~ Y N P O B ~ H N ~  C B a P H b I X  XMMM'IeCKUX a n n a p a T o B :  Cnpa- 
BO'IHMK. - n . :  M ~ I U U H O C T ~ O ~ H N ~ .  ~ ~ H M H T P .  O T A - H u e ,  1981. - 
382 c . ,  Mn.  

B nep.: 1 p. 50 K. 

CnpaB04HHK COAepXHT T ~ ~ ~ O B ~ H H R  H PeKOMeHAaUUU no KOHCTpyHpOBaHHIO CBap- 
HOB X H M H ~ ~ C K O R  annaparypbl. AaHbl pacserbl Ha MexaHHsecKym nposuoctb AeraneR. 
paCCM0~PeHbl TeXHOnOrHR H3rOTOBneHHR H HCnblTaHHR 3 t O R  annapalypbl. n p ~ ~ e ~ e ~ b l  
AaHHble no O C H O B H N M  K O H C T P Y K ~ H O H H Y M  MarepHanaM. 

C n p a e o s ~ ~ ~  n p e ~ n a 3 ~ a s e n  Ann H H X ~ H ~ ~ H O - r e x ~ ~ r e c ~ u x  ~ ~ ~ O T H H K O B ,  saHH- 
MalOuHXCR npOeKTHPCBaHHeM. KOHCTPYHPOBaHHeM H HSTOTOBneHHeM X H M H I ~ C K O R  an- 
naparypbl. 

b b l c ~ p o e  p a 3 B U T H e  X U M U Y ~ C K O ~ ~  TeXHOJIOrUU H BCe B O 3 p a C T a l O U e e  llpOH3BOfiCTBO 
MHOT04HCneHHOTO XHMH'leCKOTO O ~ O P Y A O B ~ H H I I ,  H B TOM YUCJle X W M H ~ ~ C K O ~ ~  annapa- 
T y p b l ,  T ~ ~ ~ Y F O T  C 0 3 n a H U R  B ~ I C O K O ~ @ @ ~ K T H B H ~ ~ X ,  BKOHOMHYHHX H H a A e X H b l X  a l l n a p a T O B  
BblCOKOrO K a q e C T B a ,  ~ O J I ~ L U H H C T B O  U 3  KOTOPbIX H3TOTOBnRH)TCR U 3  C T a J H  C ~ M O ~  P a C n p O -  
C T ~ ~ H ~ H H O ~ ~  nOBCeMeCTH0 T ~ X H O J O ~ H ~ ~ ~  - C B ~ ~ K O ~ .  Ann K O H C T p y U p O B a H U R  XUMUqe-  
c ~ o f i  a n n a p a T y p b l  B HaCTORtQee B p e M R  HMeeTCR MHOrO HOBbIX C T a H A a p T O B  B B ,  
TOCTOB, OCTOB, PTM U A p y r u x  p a 3 P 0 3 H e H H b l X  HOPMaTHBHO-TeXHHYeCKUX M a T e -  
paanoa. 

B b l 6 o p  BHAa a n p u ~ u u n u a n b ~ o f i  K O H C T ~ ~ K U U H  a n n a p a T a ,  o n p e A e r r e H u e  ero 
p a 6 o y e x  n a p a M e T p o B ,  OCHOBHblX p a 3 M e p O B ,  M a p O K  KOHCTpyKUUOHHblX M a T e p U a J t O B  
H ~ p y r ~ x  H ~ O ~ X O A H M M X  A n n  K O H C T ~ ~ K T H B H O ~ ~  p a 3 p a 6 0 ~ ~ ~  H p a c s e T a  a n n a p a T a  H a  
IIpOYHOCTb AaHHMX IlpOU3BOAUTCR n P O e K T H P O B U U K O M  ( X N M N K O M - T ~ X H O J ~ O T O M )  H a  
OCIfOBe B N ~ P ~ H H O T O  n p O U e C C a  llpOU3BOACTBa, XHMHKO-TeXHOAOTHYeCKOrO p a C q e T a  
U O C O ~ ~ H H O C T ~ ~  n e p e p a 6 a ~ b l ~ a e ~ o f i  C p e A b l .  ~ T H M  BOllpOCaM I I O C B R U e H a  O ~ L U H P H ~ R  
c n e u H a n b H a R  ~ a y s ~ o - T ~ X H H Y ~ C K ~ R  n u T e p a T y p a .  

B C n p a B O Y H H K e  n p U B e A e H L l  JIHUIb HeKOTOpbIe  CBeAeHHR 0 ~au6onee  B a X H b I X  
XHMHKO-TeXHOJOTHYeCKWX l lpOUeCCaX,  n p O H C X O n R U U X  B XHMHqeCKUX a l l l l a p a T a X ,  
3 H a H H e  KOTOpbIX COBepLUeHHO H ~ O ~ X O A N M O  AJIR CO3HaTeJIbHOrO H K a q e C T B e H H O r O  KOH- 
CTPYHPOBaHUR. M M ~ ~ T C R  r n a B a  0 TeXHOJIOrHH H3rOTOBneHHR C T a n b H b l X  C B a p H b l X  
a n n a p a T O B ,  YTO T a K X e  H ~ O ~ X O A H M O  3 H a T b  n p H  KOHCTPYHPOBaHHH. He P a C C M a T p U -  
B a l O X R  a n n a p a T b l ,  H M e l O U H e  B CBOeM COCTaBe MeXaHH3Mbl  H HX nPHBOAbl ,  OTHOCRtQHeCR 
K CaMOCTORTeJIbHOMY pa3neJy XHMUqeCKOrO MaUIHHOCTpOeHUR - MaUIHHaM XHMH- 
9 e C K H X  IIPOHSBOACTB, a T a K X e  KOBaHbIe ,  KOBOYHO-CBapHHe a n n a p a T b 1 ,  n p e A C T a B n R -  
Dqne co6oR c n e u u ~ ~ s e c ~ ~ f i  K n a c c  x u M u s e c K u x  a n n a p a T o B  B b I c o K o r o  A a B n e H u n .  

n p ~ ~ e f l e ~ ~ ~ e  B C n p a B O Y H U K e  KOHCTPYKUHH, MeTOAbI P a C l I e T a  H a  npOYHOCTb 
SJIeMeHTOB H y a n o ~ ,  a T a K x e  a n n a p a T o B  B UUOM H A p y r u e  A a n n b r e  6 a 3 u p y m ~ c ~  H a  
HOBblx O @ H U H ~ J I ~ H ~ I X  TeXHHqeCKUX T ~ ~ ~ O B ~ H H R X  H H o p M a x .  

B n p O U e C C e  nOArOTOBKH C n p a B O Y H U K a  B 1980 r. 6 ~ n o  O ~ ~ ~ ~ H K O B ~ H O  d o n b U I 0 e  
KOnHYeCTBO n e p e H 3 A a H H b l X  ~ O C Y ~ ~ P C T B ~ H H ~ I X  H O ~ p a C J l e ~ b l x  CTaHAapTOB H PTM, 
a T a K X e  H3AaH P I I A  C T a H R a p T O B  C3B no O T p a C n H  XHMHqeCKOrO H H ~ @ R H O T O  MBLUHHO- 
C7POeHAR.  TO no~pe6o~ano n e p e p a 6 0 ~ ~ a  K H H r H  C UenbH) COri laCOBaHHR C A ~ ~ ~ C T B Y -  
1 o u e R  H O p M a T H B H O - T ~ X H H Y ~ C K O ~ ~  A O K ~ M ~ H T ~ U H ~ ~ ~  H CTaHAapTaMH. 

no npennoxea~m H a n a T e J I b c T B a  n e p e p a 6 0 ~ ~ y  c n p a B o s H n K a  B b l n o n H u n  H a y q ~ b l f i  
P e a a K m p  KaHA. T e X H .  H a y K  A.  P. T O ~ ~ H H C K H ~ .  B 3 H a Y U T e n b H O M  o6be~e  6 ~ n u  nepe- 
p a 6 0 T a ~ b l  r n a B b l  I ,  3, 6-8, 13-17, OCTaJbHbIe  - YaCTUqHO. 

Bce s a ~ e s a ~ a s  H n o x e n a H u n  no cyqecmy A a t i t i o r o  c n p a B o s a u K a  n p o c u ~  aa- 
n p a m R T b  no a A p e C y :  19065, ~ ~ H U H ~ P ~ A ,  yn. ~ ~ ~ ~ ~ X U H C K O ~ O ,  10, A 0  NBAaTenbCTRa 
~ M a ~ H ~ O C ~ p o e ~ t f e 8 .  

















2.4. TpeGosa~n~ K H3rOTOBJleHHIO 
A n n a p a ~ b l ,  NX y 3 n b l  H n e T a n U  A O n X H b I  U3rOTOBJIRTbCR H a  n p e A n p U R T U R X ,  P a C -  

I l O n a r a l o U U X  TeXHUYeCKUMH C p e n C T B a M U ,  0 6 e c n e s u ~ a m q u ~ u  Ka ' IeCTBeHHOe UX U3-  

rOTOBJleHUe B COOTBeTCTBHU C T ~ ~ ~ O B ~ H U R M U  I l p d e K T a ,  TOCTOR, OCTOB, TY U A p y -  
r0fi T ~ X H H ~ ~ C K O ~ ~  A O K y M e k i T a q U U .  

~ P O ~ K T  a n n a p a T a  H TY H a  er0 U 3 r O T O B J l e H U e  AOJIXHbl  6 b l T b  C O r n a C O B a H b l  U 
Y T B e p X A e H b I  B n O p f f A K e ,  YCTaHOBJIeHHOM MHAMCTePCTBOM, B IIOA'IUHeHUU KOTOPOrO 

HaXOAUTCR I I p O e K T H a R  o p r a ~ u 3 a q u ~  unu s a a o n - u s r o ~ o ~ u ~ e n b  a n n a p a T a .  
M ~ ~ o T o B J I ~ H u ~  a n n a p a T o B  n o n x H o  ~ I ~ O U ~ B O J U T ~ C ~  no 3apa11ee p a 3 p a 6 0 ~ a ~ ~ o n  

T e X H O n O r H U  3aBOAa-U3TOTOBUTeJlR.  

P e 3 K a  JIUCTOB, ~ p y 6  U A p y r U X  ~ o J I ~ @ ~ ~ ~ u K ~ T o B  A 0 n y C K a e T C . H  n m 6 b 1 ~  cnoco6ou, 
0 6 e c n e s ~ a a l o ~ t 1 ~  ~ p e 6 y e ~ b l e  @ 0 p ~ y  ki p a 3 M e p b 1  0 6 p a 6 a ~ ~ s a e ~ b r x  K p O H O K  n O E  
csaprcy wnn u c K n l o q a m q w h . 1  ,05l1a30sa~we T p e u u t i  r l n u  A p y r l f X  n o p o i t o B ,  yxyn- 
U l a l O U H X  AX K a q e C T B O .  

n p u  U 3 r O T O B n e H U U  AOnyCKaFOTCR BCe n t l , lb I  OCBOeHHbIX nPOMbll r rJ IeHHOCTbl0  C B a p O K .  

0 6 e s a r i ~ ~  H A H U U a  M O r Y T  U3rOTOBJlRTbCR ~ ~ C U I O B H ~ I M W  U 3  nOKOBOK U J U  C B a p -  
IIL-lhlU U 3  JIHCTOB. B a n b q o B ~ a  U U I T a M n O B K a  UX nOJlXHbl  npOU3B0, lUTbCR MaLUUHHblM 
cnoco6o~. 

I ,Isro~oane~ue annaparon,  ux ysnoa a ~ e ~ a n e i i  A o n x H o  ~ ~ O U ~ B O ~ U T ~ C R  c c06nm- 
ACHHCM I l p e A e J l b H b I X  O T K J I O H ~ H N ~ ~  p a 3 M e p O B ,  y K a 3 a H H b I X  B ' I e p T e X a X  H TY I f a  U s -  

r o T o B n e H u e  a n n a p a T a .  
r l p e n e n b ~ b l e  OTKJlOHeHHR C B O ~ O A H ~ I X  p a 3 M C p O B  A O J l X H b I  BblnOJlHRTbCR:  M e X a H U -  

JH14 
W C K U  0 6 p a 6 a ~ b r s a e ~ b r x  MeCT-OTBePCTHR n0 H14, B a J b 1  no H14, O C T ~ J ~ H H ~ +  - 2 '  
M e X a H U s e C K U  ~ e o 6 p a 6 a ~ b l a a e ~ b r x  MeCT - OTBepCTHR H16, B a n b l  no H16, O C T a n b H b l e  

+ JH" (CT WB 144-75-CT WB 145-75). 
2 

OCU p e 3 b 6 0 ~ b 1 x  O T B ~ P C T U ~ ~  B a n n a p a T a x  AOJIXHH 6 b l ~ b  n e p n e H A U K y n R p H b l  K O n O p -  
HbIM nOBepXHOCTRM. ~ O ~ Y C K ~ ~ M ~ R  H e n e p n e H A U K y n R p H O C T b  M e H e e  0,8 MM H a  100 MM, 
ecnu B s e p T e m a x  H e  n p e A w m n R m T c R  6onee x e c T K u e  ~ p e 6 O e a ~ n n .  

C B ~ P K ~  a n n a p a T O B  H UX 3JIeMeHTOB A O n X H a  n p O H 3 B O n H T b C R  COrJ laCHO TY H 
nPOU3BOACTBeHHblM NHCTPYKUURM 3 a B O A a - H 3 r O T O B H T e n R ,  C O O T B e T C T B Y l O ~ H M  

K T  26-291 - 79. 

~ ~ B o ~ - H ~ ~ o T o B u T ~ J I ~  0 6 ~ 3 a ~  OCYlUeCTBJlRTb K O H T P O n b  K a ' I e C T B a  CBaPHbTX COeAH- 
u e ~ u f i  ( B H ~ W H H M  OCMOTPOM, Y ~ ~ T ~ ~ ~ B Y K O B O ~ ~  A ~ @ K T O C K O ~ H ~ ~ ~ ,  I lpOCBe ' IHBaHHeM 
PeHTrekIOBCKUMH H J H  r a M M a - J I y s a M H ,  M e X a H U s e C K H M H  H C n b l T a H H R M H ,  ~ e T a n J o r p a @ ~ -  

' ieCKUMl1 U C L T e n O B a H U R M U ,  r U A p a B J l H s e C K U M H  H C n b l T a H H R M H  AP.) C O r n a C H O  TY. 
n p l i  c 6 o p ~ e  OTneJIbUbIX ne~anei i  H ysnoa a n n a p a T a  H e  AOIIyCKaeTCR n O A r O H K a ,  

K O T O P a R  B b l 3 b l B a n a  6b1 n O R B J l e H H e  A O n O ~ H U T W I b H b l X  ~ a n p R x e ~ U f i  B M e T a n n e  H A H  
~ o B ~ ~ X A ~ H H ~  COenUHReMblX qac~efi. 

M e ~ 0 ~ b l  p a 3 M e T K H  3 a r O T O B K H  ~ e ~ a ~ e k  U 3  c ~ a n e k  a Y C T e H H T H O r 0  KJlaCCa H e  Eon- 
X H ~ I  A o n y c K a T b  n o s p e x n e t i u n  pa6oseB n o s e p x H o c T u  ~ e ~ a n e f i .  

Ha pa6oqefi n O B e p X H O C T H  o 6 e s a e ~  H A H U W  H e  AOIIYCKIIOTCII PHCKH,  3 a 6 0 k i ~ b 1 ,  

q a p a n u H b r  u A p y r u e  A ~ @ ~ K T ~ I ,  no r n y 6 n ~ e  n p e s b l r u a l o q u e  MHHYCOBble S . H ~ ' I ~ H H R  npe- 
AeJlbHblX O T K J ~ O H ~ H U ~ ~  no T O n U U H e  A U C T a ,  n p e A y C M O T p e H H b l e  COOTBeTCTBYIOlII,UMH 
c T a u n a p x a M u  u TY. 

3 a y c e ~ u h 1  BO BCeX A e T a J l R X  AOJIXHbI  6b1~b Y A a n e H b l ,  a O C T p b l e  KPOMKH B HHX 

I I p U T y n J l e H b l .  

B H ~ T ~ ~ H H U ~  3 a U U T H b l e  n O K P b l T U R  ( 3 ~ a J I b I 0 ,  CBUHUOM, n a K O M  H AP.) H n O A r 0 -  
TOBKa ~ O B ~ P X H O C T ~ ~ ~  n O A  n O K p b l T U e  A O J l X H b I  B b l n O n H R T b C R  n0 C n e U H a n b H b l M  TY 
U UHCTPYKUHRM. 

2.5. T p e 6 o e a ~ u ~  K H C n b l T a H H R M  

Bce C B a p H b l e  a n n a p a T b l  n O U e  U 3 r O T O B n e H H R  n O A n e X a T  r H A p a B n H q e C K 0 M y  H C n b I -  
T a H U l o  I l a  n p O s I J O C T b ,  U n n 0 T H O C T b  ~ P O ~ H H M  A a B n e H H e M ,  3 H a q e H H e  KOTOPOrO B 3 a B H -  

CHMOCTU OT P a C q e T I i O I Q  A a B J e H H R  y K a 3 a H O  B Tab. 1.2.- 
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y n p a a n e H u n  pa60~ofi u 06ecnese~un H o p M a n b H b r x  y c n o ~ ~ i i i  3 ~ c n n y a ~ a u u ~  
a n n a p a T b 1 ,  IlOABeAOMCTBeHHbIe r 0 ~ r 0 p ~ e ~ H a ~ 3 0 p y ,  A O J X H b I  6 b 1 ~ b  C H ~ ~ X ~ H M :  npw60- 
p a M H  A n R  U 3 M e p e H U n  A a B n e H U R  U T e M I I e p a T y p b l  C p e A b I ;  I l p e n O X p a H U T e J l b H b l M H  YCT- 
p o f i c ~ ~ a ~ b i  OT n p e B b I l l I e H H R  AOIlyCTUMOrO A a B n e H U R ;  3 a n o p H o f i  T P Y ~ H O ~  ~ P M ~ T Y P O ~ ~  
H a  n O A B O A R U H X  H OTBOARUUX T P Y ~ O ~ P O B O A ~ X ;  y K a 3 a T e J l R M U  YPOBHR XHAKOCTH,  
e U H  B a n n a p a T e  u h i e e T c n  nnu M O X e T  6 b l ~ b  X U A K O C T ~ .  

l l p e ~ o x p a ~ u ~ e n b ~ b r e  y c ~ p o f i c ~ ~ a  H a  a n n a p a T e  y c T a H a s n u s a m T c n  A n n  T O ~ O ,  9 ~ 0 6 ~  
B HeM H e  M o r n 0  IIOBblCUTbCR A a B J I e H U e  Bbl l r re  AOnyCTUMOrO.  

nonycru~oe  q a s n e ~ u e  H e  A o n m o  n p e B M l r r a T b  pacsemoe 6onee s e M  H a  10% 
( n p ~  PR > 0,5 m a )  H H e  6onee s e M  H a  0,05 Mna  (npu P R  0,5 Mlla). llgonyce- 
H a R  c n o c o 6 ~ o c ~ b  n p e A O X P a H U T e i l b H O r 0  ~ C T ~ O ~ ~ C T B ~  I I p U H U M a e T C R  p a B H 0 k  90/0 C p e A -  
H e n ,  3 H a s e H H R  em @ ~ K T U ~ ~ C K O ~ ~  n p 0 n y C ~ H 0 f i  C ~ O C O ~ H O C T U  . 

n p e ~ 0 ~ p a ~ U ~ e n b U b l e  ~ C T ~ O ~ ~ C T B ~  A O J l X H b l  Y C T a H a B n U B a T b C R  H a  LUTYlp2paX 
H n H  n p H C O e A U H H T e n b H b J X  T ~ ~ ~ O I I ~ O B O A ~ X  B H ~ I ~ O C ~ ~ A C T B ~ H H O ~ ~  ~ ~ H ~ O C T U  K a n n a p a T y ,  

B MeCT?, Y A O ~ H O M  A n R  er0 O C M O T p a .  

2.7. 0 6 q ~ e  y K a 3 a H H R  H P e K O M e H f l a U H H  

A n n a p a ~  A O J X e H  COCTORTb l I p e U M Y U e C T B ? H H O  U 3  C T ~ H A ~ P T H ~ I X  U VHH@WUWPO- 
BaHHbTX 3 n e M e H T O B  H y 3 n O B ,  O T P ~ ~ O T ~ H H ~ ~ X  H I I p O B e p e H H b l X  B U3rOTOB.iTeHHH H XO- 

p O l I l 0  3 a p e K O M e H A O B a B l l I H X  c e 6 ~  B 3 K C ~ ~ y a ~ a l l H H .  
f i n e n b ~ b l e  A e T a J H ,  y 3 J b l  U a n n a p a T  B UeJIOM A O J X H b 1  6 b l ~ b  T e X H O ~ O ~ H 9 H b l M H  

B H 3 m T O B n e H H H ,  H M e T b  M U H U M a J b H Y H )  M e T a ~ J I O e M K O C T b  ( 6 ~ 3  yuep6a A n R  IIPOYHOCTH 

"' H X~CTKOCTH),  Y A O ~ H ~ ~ M W  B c6op~e,  pa360p~e  F1 B 3 K C n n y a T a l l U U ,  T a K X e ,  no B 0 3 -  
MOXHOCTH,  P ~ M O H T O C ~ O C O ~ H ~ ~ M N .  

~ P H M ~ H ~ H N R  ( P R ~ H ~ ~ B ~ I x ,  p e 3 b 6 0 B b l ~  U A P Y r U X  P a 3 5 e M H b i X  C O ~ A H H ~ H U ~ ~  B anna- 
parax, ecnn  TO BOBMOXHO, m e A y e T  u36era~b,  n o c K o n b K y  T a m e  c o e A w H e H w f l  no 
C P a B H e H H H )  C H e P a 3 b e M H b l M U  (CBPPHHMH) C J I O X H e e  H A O p O X e  B U 3 ~ O T O B J l e H U H  H M e H e e  
H a A e x n u  B 3 K c n n y a T a u u w .  

YPHIIIKH, n I O K H  H A P Y r H e  y 3 n b l  C p a 3 ' b e M H b I M U  COeAUHeHURMH A O n X H b l  I l p e A y -  
W a T p H B a T b C R  B a n n a p a T a X  TOJIbKO B O ~ O C H O B ~ H H ~ I X  CJl)"aRX: K O r A a  3 T 0  C B R 3 a H O  
c T e x H o n o r n s e c K H M  npoueccou ( ~ a n p u ~ e p ,  n e p u o A u s e c K a R  a a r p y s K a  H e b l r p y s e a  
n p O A y K T a  H np.), n p H  H ~ O ~ X O A U M O C T H  s a C T O r 0  OCMOTpa U n U  'JUCTKH B H Y T p e H H H X  
I I o B ~ ~ x H o C T ~ ~ ~  H y c ~ p o f i c ~ ~  H T .  A. ~ O ~ T O M Y  a n n a p a T b l  n p e A n O ' I T U T e n b H 0  B b l n O n H R T b  
U e a b H o c s a p H m n .  l l p w c o e n ~ ~ e ~ u e  TPY~OIIPOBOAOB K a n n a p a T a M  T a K x e  B p n A e  my- 
s a e B  ueaecoo6pa3~0 ~ P O H ~ B O A U T ~  H a  c B a p K e  B M e c T o  l r r u p o ~ o  p a c n p o c T p a H e H H n x  
( P R ~ H u ~ B ~ ~ x  C O ~ A H H ~ H H ~ ~ ,  o c o 6 e H ~ o  I l p H  C T ~ H U H O H ~ ~ H O ~ ~  YCTaHOBKe a n n a p a T o B  H 
d n 0 ~ H 0 f i  H X  KOMnOHOBKe B K O X y X e ,  3 a n O J H e H H O M  ~ e n J I 0 ~ 0 i i  H a o n f f u ~ e k .  

npIi H a n H q H H  r O P H 3 0 H T a J I b H b l X  ( P R a H U e ~ b l x  C O ~ A U H ~ H H ~ ~  B a n n a p a T e  C Y n n O T H e -  
Hl leLl  B B b l C T y n - B n a A H H e  H J . I lHn-na3e  (PRaHUbI  C B I I ~ A U H O ~ ~  U n a 3 O M  B U e n R X  ~ A O ~ C T B ~  
C ~ O P K H  H p a 3 6 0 p ~ ~  C n e A y e T  p a 3 M e U a T b  CHH3Y.  

P e 3 d o ~ b l e  COeAHHeHHR A O n y C K a e T C R  n p U M e 1 l R T b  A n R  I l O M H H a n b H O r O  A H a M e T p a  
p e 3 b 6 b l  AO 50 MM H npu pa6oseA T e u n e p a T y p e  AO 300°C. 
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HHSM u c n b I r a H ~ f l  H a s n a q e ~ H e  H y c n o n l l n  

. M a p K a  c ~ a n a ,  T e x i ~ n q e c ~ H e  u T ~ C ~ O B ~ H H R  n p H M e H e H H a  
TOCT H ~ H  TY ~ p e 6 0 a a H U R  
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- I I 

n P U hl e q  a H  I1 n: I .  n p H  3 a K a 3 e  T P V ~  A n n  H 3 r O T O B n e H H n  K O p n Y C O B .  I I ~ T ~ ? ~ I ~ O B ,  I l lOKOB I1 UT).UCpOB a n l l a p i l T O B ,  ~ l o n ~ e ~ O h l C T B c H H b l s  
~ O C ~ O P T ~ X H ~ A ~ O ~ Y  CCCP. n O C T a B J l n e M b l X  no 'TOCT 8 7 3 1 - 7 4 .  H ~ O ~ X O A H M O  T p e 6 0 B a T b  OIlpCAC.1CIIAC l l p e A e n a  T e l i y . l c c T u .  2. T p y 6 b l  c T o n q U -  
H o t  12 MM H donee HB C T a n e f i  M a p O K  1 0 .  20 n0 rOCT 8 7 3 1 - 7 4  A O n X H b I  6 b l T b  W C n b l T a H b l  H a  Y A a p H y I O  B R J K O C T b  l l p l l  T e l t l l l C p d T y p C  2 0  OC. 3. n p k r  
3 a K a 3 e  n l o 6 b l x  T p y 6  CnPAYCT T p e 6 0 B a ~ b  B  C ~ ~ T H @ H K ~ T ~  X I I M H ~ P C K H R  COCTaB C T a n I t .  4. T p y G b l ,  p a 6 a ~ a m u \ u c  l lOA &136blT0'1~blhi  A a B n r H n e M  c n b l m e  
I O M n a  H npri ~ e ~ n e p ' a ~ y p e c s ~ u r e  400°C. A o n x w u  n o A s e p r a T b c n  1 0 0 - n p o n e ~ ~ ~ o ~ y  K o H t p o n m  nalaecrea no BCCA A J I ~ I H C  c n m o q b m  y n b ~ p a g e y ~ a  
HAM A P Y r O r O  H e p a 3 p y m s l o I 4 e r O  MeTOAa .  5. Ann 3 J l e K T p O C B a p U b l X  ~ p y 6  H 3  C T a n H  M a p K l l  n C T 3  H a  I l p e A ~ p N I l T l I H  - H 3 r O T O B t I T e n e  i l l l n a p a T O B  
A O n X H b l  n P O B O i l H T b C R  n p o c s e r l H n a H H e  ceapnoro maa K a x A o r o  K o p n y c a ,  w 3 r o ~ o a n e ~ ~ o r o  n.1 ~ T H X  ~ ~ 1 ' 6 .  n T a K x e  r l p o n e p x a  > q e x a r l t l c l e c K a x  
cFJ0 f t cTB c s a p H o r o  COeAHHFHHR y 1 0 %  ~ p y 6  OAHOR n a p m u .  6. T p y d b l  H 3  y r n e p o n ~ c ~ o t t  c T a n u  K H n n l q e i i  H e  n o n x u u  n p H M c l l r l r l > c a :  a )  v anna-  
pa r ax ,  n p e ~ ~ a 3 ~ a q e ~ ~ b l x  W R  c m n H t e H H b l x  rasoa; 6 )  B a n n a p a T a x ,  c o n p e l t a c a l o q w x c n  co B S P ~ I R O -  11 O r H e o n a c n b l M H  c p e A a M x .  C p r A a M H  I  H 
2-ro K n a C C a  OnaCHOCTU ( C H 2 4 5 - 7 1 ) ,  3 a  HCKJ l IWIeHHeM C ~ p O B O A O p O A a .  H  C p e A a M H ,  Bb l3b lBamU(HMH I i O P P O 3 H O H H O ~  PaCTpCCKIIBaF lHP ,  a T a K X e  CO 
C P e A a M H ,  BH3b lBaH)UIHMH CePOBOAOPOAHOe  P a C T p e C K H B a H H e  H  P a C C J I O e H H e .  B H ~ T P ~ H H H ~  y c ~ p o R c T B a  a n I l a p a T O B ,  conpenacamqaecn CO B s p b l B O -  
H  O ~ U e O n a C H b l M K  C p e A a M H .  A O n y C K a e T C n  B b l n O n H R T b  H 3  T P Y ~  K H n f l ~ \ e f i  C T a n H  T O J I U I H H O ~ ~  C T ~ H K H  H e  6 0 J I e e  1 0  MM. 7. 3 n e l < T p o ~ B a P ~ b I e  T p y 6 b l  
Re JlOJlXHH n P H M e H R T b C I 1  B c p e A a x  1 u 2-ro K n a c c a  o n a c ~ o c ~ ~ r  ( C H 2 4 5 - 7 1 ) .  3a u c K n l o s e H H e M  c c p o B o A o p o A a  B a n n a p a T a x .  rze c M e m e H u e  cpea  
T P Y ~ H O ~ O  H M ~ X T P Y ~ H O ~ O  I l p O C T p a H C T B a  M O X e T  n P W B e C T H  K B 3 P b l B Y .  8. ~ P H  3 a K a 3 e  3 n e K T p O C B a P H b l X  T P Y ~  no rOCT 1 0 7 0 6 - 7 6  n e o 6 x o ~ t l ~ o  
T p e 6 0 B a T b  H C n H T a H U e  H a  Y A a P H Y K )  B R 3 K O C T b  OCHOBHOrO M e T a n n a  I l P H  $-20 H n U  -20 'C. 9. n p n  3 a K a 3 e  ~ p y 6  no rOCT 8 7 3 1 - 7 4  H  
rOCT 8733-74 H ~ O ~ X O A H M O  O r O B a p H B a T b  rpynny n. T p e 6 0 B a ~ H e  r U A p a B J I H ' l e C K O r 0  H C n b l T a H H f l  K ~ X A O ~ ~  T P Y ~ H  H npu  H ~ O ~ X O A H M O C T I I  H C n M -  
T a H H n  H a  p a s ~ a r y ,  c n n m u w e a H H e  H sar1i6. 10. n p ~  s a ~ a a e  ~ p y 6  r l o  rOCT 550-75 ~3 c T a n H  M a p O K  10. 20. 1 5 X 5 M  H X 8 ,  1 1 p e ~ ~ a 3 ~ a q e ~ ~ b l : i  
 an^ ~ s r o t o a n e ~ ~ n  r e n n o o 6 ~ e ~ ~ ~ x  annaparoa .  H ~ O ~ X O A H M O  O ~ O B O P H T ~  rpynny  i\ ( c o p T a M e H ~  no rOCT 5 5 0 - 7 5 ) .  1 1 .  n p ~  s a ~ a a e  ~ p y 6  ti3 
K O ~ P O ~ H O H H O C T O R K H X  C T a n e f i  no rOCT 9 9 4 0 - 7 2  H ~ O ~ X O A H M O  n 0 ~ p e 6 0 B a T b  O q H C T K y  OT O K a n H H b l .  T C p ~ 0 0 6 p a 6 0 T ~ y  ~ p y 6 .  r H j l p a B n H s e c K o e  ElC- 
I I b l T a H H e  K ~ X A O ~  7 ~ ~ 6 b l .  n p l l  y K a 3 a H H H  B  q e p T e X a X  - H C n b l T a H H H  H a  C T O ~ R O C T ~  I l P O T H B  M ~ X K P U C T ~ ~ ~ H T H O R  K O P P 0 3 H H ;  I l P H  3 a K a 3 e  ~ p y G  110 
rOCT 9 9 4 1 - 7 2  - r U A p a B n H ' l e C K O e  H C n b l T a H H e  K ~ X A O ~  ~ p y 6 b 1 ,  n p H  y K a 3 a n H n  B q e p T e > K a X  - H C n H T a H H R  H a  C T O R K O C T ~  I l P O T H B  M e X K p H C T a n -  
~ H T H O R  K O P P O 3 H H .  12. ~ 0 n y c ~ a e T c n  I l P H M e H R T b  T P Y ~ H  C ~ ~ P ~ H T H ~ R  r H A p a B n H I e C K H X  H c I I ~ I T ~ ~ ~ H R  npeAnpHRTHeM-nOCTaBqHKOM. 13 .  B n p 0 -  
qecce ~ 3 r o ~ o s n e t r ~ n  a n n a p a T o s  A O n X H b l  n p o e e p n T b c n :  a )  c o o T e e T c T B H e  cocronawn H K a q e c T s a  c s a p H n a e M H x  A e ~ a n e h  H c e a p o r l t i b l x  M a T e p H a n o u  
t p e 6 o e a ~ ~ n ~  A e h c T B y l o q ~ x  C T a H A a p T O B  H T e X H H U e C K H X  Y C ~ O B H &  6 )  COOTBeTCTBHe K a ' l e C T B d  l lOArOTOBKH KPOMOK H C ~ O P K H  n 0 A  C B a p l c y  ~ p ~ 6 0 -  
B a H H R M  A e t C T B y K t ~ H x  C T a H A a p T O B  H ' I e p T e X e R ;  8) ~ 0 6 n l o ~ e H ~ e  T e X H O ~ O r H q e C K O r O  I I p O q e C C a  C B a p K H  H T ~ P M H ~ ~ C K O ~ ~  O ~ ~ ~ ~ O T K H .  p a 3 p ? l 6 0 ~ ~ ~ ~ 0 r 0  
B COOTBWCTBHH C  T p e 6 0 n a H i l ~ M H  A e R C T B y l O q H X  C T a H U a P T O B  H W p T e X e h .  14. Ann 3 n e M e H T O B  a n n a p a T O B ,  1 < 3 r O T O B n e H H H X  H 3  C T a n b H b l X  ~ p y 6  
a y C T e H H T H O T 0 .  @ ~ P P H T H O T O  H ~ Y C T ~ H H T H O - @ ~ P P H T H O ~ O  KIBCCOB.  C B a p H b l e  COCAHHeHHR A O n X H b l  6 b l T b  H C n b l T a H b l  H a  CKnOHHOCTb  K  M e X K P H C T a n -  
AUTHOR K O P P O 3 H H  n p H  H a n H ' I H H  C O O T B e T C T B y l o q e r O  r p e 6 0 ~ a ~ n n  B TeXHU'4eCKHX YCnOBHSIX B  q e p T e X a X .  15. C B a p l l b l e  C O e A H H e H H R  3 J l e M e H T O B  
annaparoa, H ~ ~ O T O B ~ ~ H H H X  n3 ~ p y 6 .  A o n x n b l  n o p e p r a T b c n  ~ e ~ a n n o r p a @ ~ q e c ~ o ~ y  v c c n e A o B a H H m  A J ~ R  a n n a p a T o B :  a )  r p y n n b l  1. 2 H 3, p a 6 0 ~ a -  
W U H X  I I P H  AaBJ l eALiH  c s b l u r e  5.0 M n a ,  n p H  T e M n e p a T y p e  C B b I u I e  450 C H n H  H H S e  -10 OC: 6 )  H 3  ~ T a n e f t ,  C K n O H H H X  K T e p M H q e C K O M Y  B 0 3 A e t -  
C T B H ~  ( H a n p ~ H e p .  I Z M X .  1 2 X M ) ,  ~3 c ~ a n e h  a y c T e H H T H o r o  K n a c c a  6e3 @CPPHTHOR @a3u ( H a n p H u e p ,  06XH28MAT). B o c T a n b H b l x  cnyranx 
M ~ T ~ J I J I O ~ ~ ~ @ H P ~ C R H ~  H C C n e A O B a H H I l  C B a P H b l X  C O ~ A H H ~ H H ~  I I p O B O A n T C n  no T ~ ~ ~ O B ~ H H I O  T e X H H q e C K H X  Y c ~ O B H R  H 3 A e n H R  H n H  T e X H U q e C K O r O  
n p 0 e K T a .  16 .  3 J l e M e H t H  a n n a p a T 0 B .  H 3 r O T O B J l e H H b l e  C  I l p H M e H e H H e M  C B a p K H  H 3  Y r n e P O A H C T b l X  H  H H 3 K O n e P H P O B a H H b l X  C T a n b H b l X  7 ~ ~ 6 .  n 0 A -  
nexa+ o b n 3 a ~ e n b ~ o R  ~ e p ~ o o 6 p a b o ~ ~ e :  a )  ecnn T o n q u a a  c T e H K H  ~ p y 6 b l  B M e c T e  C B a p H o r o  c o e A H H e H H n  donee 36 MM A n n  y r n e p o A s c T b t x  c~ane i l  
H donee 30 M M  R I ~ R  H H ~ K O ~ ~ ~ H ~ O B ~ H H ~ ~ X  c~aneA M a p o K  09r2C H l0r2; 6) ecnu a n n a p a m  n p e ~ ~ a 3 ~ a s e n u  A n a  s K c n n y a T a q H H  B c p e A a x .  B ~ H -  
B a l o q H X  K O P P O 3 H O H H O e  a C T p e C K H B a H H e .  I l P H  Y K a 3 a H H H  06 3 T 0 M  ~ ~ o ~ K T H O ~  O p r a H H 3 a ~ H P f t  B  T ~ x H H ~ ~ C K O R  A O K y M e H T a U H H ;  8) e C n H  neo6xo- 
LlHMOCTb T ~ ~ M H ' ~ ~ c K O R  O&il6OTKH 06ycno~neaa Y C n O B H R M H  H 3 r O T O B ~ e H H n .  3 K C n n y a T a U H H  a n n a p a T a  H  O r O B a p H B a W C R  B  T e X H H ' l e c K O R  A O K y M e H -  
TBUHH. 17. C B a P H H e  C O e A H H e H H R  H 3  H H S K O n e T H p O B a H H b l X .  MapTaHL(OBHCTblX,  M a p T a H q O B O - K p e M H H C T b I X  H  X P O M O M O J I H ~ A ~ H O B H X  ~ T a n e R ,  B H n O n -  
H e H n H e  s n e ~ t p o m n a ~ o e o R  csapnoh. n o A n e x a T  H o p M a n H s a q H H  H BUCOKOMY o T n y c K y .  18. 3 n e M e H r s l  annaparos. ~ s r o ~ o n n e ~ ~ b ~ e  ~3 rpy6 
M a p O K  08X 18H 10T. 08X I 8 H  1 2 6  H  A p y r H X  C T ~ ~ H J ~ H ~ H P O B ~ H H ~ ~ X  M a p O K  ctaneh A O n X U b l  I l O A B e p r a T b C n  no T ~ ~ ~ O B ~ H H K I  B  T e X H H ' l e C K O H  I l p O e K T e  
c t a 6 ~ n ~ 3 ~ p y m 4 e a s y  O T X H ~ ~  B TOM c n y q a e ,  e c n H  a n n a p a m  n p e A H a s H a q e H b l  A n n  p a 6 0 ~ h 1  B cpeaax. B H ~ N B ~ I O U H X  K O P P O B H O H H O ~  p a c T p e c K H s a -  
H u e ,  a T a K m e  npn T e r n e p a T y p e  sume 350 O C  B c p e A a x .  B ~ I ~ ~ ~ B ~ I O ~ H X  M e x K p H c T a n n H T n y l o  KOPPO~HIO.  10. T p y 6 b l .  M o H r n p y e M u e  B a n n a p a t a x  
C  I l p H M e H e H H e M  P a 3 B a n b U O B K H .  A O P X H Y  H C n b l T b l B a T b C I l  H a  p a 3 A a ' l y .  B  O C T a n b H b l X  C n y q a R X  - H a  C n . l K t q H B a H H e  H  3 a r ~ 6 .  
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Bce T P Y ~ ~ I ,  B SaBUCWMOCTH OT n0~ t t e J I aHWfi  3 a K a 3 Y U K a ,  nOCTaBJIRloTCR ~ e M e p H O f i ,  
M e p H 0 B  U K P ~ T H O ~ ~  M ~ P I I o R  AJIWHbl. 

T p y 6 b 1  O ~ O ~ H ~ Y ~ K J T C R :  

W3 YrJIePOAWCTbIX C T ~ J I ~ B  0 6 b l ~ H O r 0  KaYeCTBa,  KaYeCTBeHHbIX N JIerHpOBaHHblX 
CJIOBOM u T p y 6 a * ,  3 a T e M  np06b10, B YHCnHTeJIe KOTOPOR YKa3blBaKJTCR p a 3 M e p b l  ~ p y 6 b 1  
B MM ( H a p y X H b ~ f i  AUaMeTp  X H a  TOJIUHHY CTeHKH X H a  ~ J I H H ~ )  W rOCT COpTaMeHTa ,  
a B S H a M e H a T e A e  - M a p K a  c T a n w  H rOCT T e x H w s e c K w x  ~ p e 6 o s a ~ u f i ;  

H 3  K O P P O ~ H H H O C T O ~ ~ K H X  c ~ a J I e 6  CJIOBOM uTpyBa)), 3 a T e M  yKa3bIBaIOTCR p a 3 M e p b I  
~ p y 6 b l  B MM ( H a p y X H b I 8  AWaMeTp X H a  T O J I 4 U H y  CTeHKH X H a  A J I W H ~ ) ,  M a p K a  CTaJIH 
H rOCT COpTaMeHTa ~ p y 6 b 1 .  

B T ~ ~ J I .  3.13 nPHBeneHb1  OCHOBIibIe MeXaHWYeCKWe C B O ~ C T B ~  T P ) ' ~  I13 pa3JIHYHblX 
m a p o K  c T a n w  npw t~ = 20 O C .  

113 IlOKOBOK H IIITaMllOBOK W3M)TOBJIRKJTCR @JIPHU~I ,  T p y 6 H b l e  PeLUeTKW H PRA 
A p y r H X  ~ e ~ a J I e f i  a n n a p a T O B ,  KOrAa  HX HeBO3MOXHO BblnOJlHWTb H 3  JIHCTOBOrO NJIH 
COpTOBOrO n p O K a T a ,  HnN no 3KOHOMHYeCKHM C O O ~ P ~ X ~ H W R M .  

P e ~ o M e ~ & y e M b l e  MapKN,  TeXHHYeCKUe T ~ ~ ~ O B ~ H U R  H BHAbI H C ~ ~ I T ~ H H ~ ~  CTaAbHbIX 
IIOKOBOK B 3aBHCNMOCTH OT pa60swx yCnOBH6 npHBeAeHb1  B ~ a 6 n .  3.14. 

P ~ X N M ~ I  KOBKH, LUTaMnOBKH H T ~ ~ M O O ~ ~ ~ ~ O T K U  nOKOBOK YCTaHaBJIABaIOTCR 
A ~ B c T B ~ I O U ~ ~ ~  ~ e x H o n o r w ~ e c K o f i  n o ~ y ~ e ~ ~ a u w e i i  s a ~ o n a - n o c ~ a s q w ~ a .  

n o  @OpMe H P a 3 M e p a M  nOKOBKW AOJIXHbI COOTBeTCTBOBaTb rOTOBOMV H38eJIHIO . . - -  

C n p H n y 6 ~ a M U  H a  M ~ X ~ H H Y ~ C K ~ ~ ~  O ~ P ~ ~ ~ T K Y ,  TeXHOJIOrHYeCKNMU t3anyc&MH H no- 
n y c K a M H  H a  TOYHOCTb H3rOTOBJIeHHR B COOTBeTCTBWH C rOCT 7062-79, 
rOCT 7829-70 H rOCT 7505-74. 

K ~ ~ ~ C T B O  IIOKOBOK, AOnyCKaeMble  n e @ e ~ T b l  U MeTOAbI HX YCTpaHeHHR nOJIXHbl  
COOTBe'TCTBOBaTb T ~ ~ ~ O B ~ H H R M  rOCT 8479-70 U OCT 26-704-72. 

~ O K O B K H  H UTaMnOBKH H 3  YMePOnIICTbIX,  HH3KO- U CPenHeJ Ie rHPOBaHHblX C T I -  
nefr H a  A e T a n w  a n n a p a T o B ,  p a 6 o ~ a I O r s w x  no8 H ~ ~ ~ I T O Y H ~ I M  ,qaBneHHeM CBbIUle 6,4 Mna,  
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O n O p a X ,  pa3n l f9HbIX  BRYTPeHHUX N H a p y X H b I X  YCTPOUCTB W T .  A, 
P e K ~ ~ e U n y e ~ b l e  htapKU ~ T a n e f i ,  TeXHA9eCKUe T ~ ~ ~ O B ~ H N R  KpeI IeXHbIX  ~ e ~ a n e f i  
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n p W  a b 1 6 o p e  MapOK c ~ a n e f i  aJIR K p e n e X H b I X  n e ~ a n e f i  CTaHnaPTHblX @ J I ~ H u ~ B ~ I x  

C O ~ ~ U H ~ H U ~ ~  CJIeayeT PyKOBOnCTBOBaTbCR 3TUhtki CTaHAapTaMH. 
M a ~ e p u a n b l  K p e n e X H b I X  n e T a J I e k  AOnXHbI  s b 1 6 l t p a ~ b c a  C O~WHaKOBblhl  KO~'$'$W- 

U I ~ ~ H T O M  A U H ~ ~ ~ H O ~ O  P a c m u p e H n R  CoenHHReMhIx  ~ e ~ a n e f i  (@nasuea u ,LIP.). n p w ~ e -  
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nOqTWTeJIbH0 donee TBepAbIMH nOJIXHbI 6 b l ~ b  6 0 n ~ b 1  (LLIn l l J Ib~ l i ) .  M a ~ e p n a n  3arO-  
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CTanU --nJIR ~ J I ~ ~ L I I ~ H u R  C B N H ~ W B ~ ~ M & T H  - MeAHblhl ~ O K P ~ I T N ~ M ) .  
Pesb6y CJIenyeT  BblnOJIHRTb H a p e 3 ~ 0 f i  UnW H ~ K ~ T K o ~ " ~ ,  nOCJIeJHRR H e  nOnyCKaeTCR 

Ann ne~aneti n 3  ~ Y C T ~ H H T H O ~  c T a n n  npw pa6oreii T e M n e p a T y p e  c s b l u r e  500 O C .  

B ~ a 6 n .  3.19 n p w s e A e H b I  OcHoBHHe M e x a H w e c K u e  C B O R C T B ~  M a T e p n a n a  saro- 
TOBOK nJIR CTaJlbUblX K p e n e X H b l X  A e T a n e f i  n p U  t~ = 20 "C. 
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17TC. 17rlC, 16rC, O9T2C. I0r2. lOT2CL 2. n p ~  CsapKe OCHOBHOrO H nJaKHP0- 
sawnoro cnoeB n ~ y x c n o f i ~ o f t  c-rann IIpHMeHflIOTCS csaposwble MaTepwant.1, npHseneH- 
Hble B uac~oFIqeR ~ a 6 n n q e .  xnn cooTeeTcTsymqeR MapKn cTanw. 3. n p u  ~ e o 6 x o n n ~ o -  
CTW BblnonHennn nepexonnoro cnon ursa ,qeyxcnoR~oft cTanw apro~onyrosoft  c e a p ~ o f t  
peKOMeHnyeTCR IlpHMeHeHUe CBapOsHOft npOBOnOKH MapOK C B - O ~ X Z O H ~ ~ ~ T ,  
CB-IOX16H25AM6. C~1-07X25H13, Ce-06X25H12TIO H Ce-07X25H12r2T. 

C B ~ ~ O Y H ~ I ~  M a T e p U a J I b l ,  H e  y K a 3 a H H b I e  B  ~ a 6 n u q a x ,  MOrYT n P U M e H R T b C R  TOJIbKO 
no c o r n a c o s a H w m  c r o n o B a n u  HMM C O O T B ~ T C T B ~ ~ ~ U ~ ~  cneuuan~rsaquw. 

C s a p o s ~ b ~ e  M a T e p w a n H  ~ O ~ X H ~ I  0 6 e c n e q u ~ a ~ b  M e x a H w s e c K u e  C B O R C T B ~  M e T a n n a  
u e a  wnw H a n n a s n e H H o r o  M e T a n n a ,  a H a n o r u s H b l e  O C H O B H ~ I M  C o e n n H R e M b l M  c B a p K o n  

, M a T e p w a n a M .  
C s a p o s ~ b ~ e  M a T e p u a n b l  n n R  c o e ~ u ~ e ~ w f i  w 3  p a s ~ o p o n a b l x  c ~ a n e f i  ~ O ~ X H ~ I  

ITPWHUMaTbCR no C O O T B ~ T C T B ~ ~ ~ ~ ~ ~ ~  H O P M ~ T W B H O ~ ~  A O K Y M e H T a U U U ,  a n p e n H a 3 H a Y e H -  
H b I e  n J I R  p a 6 0 ~ b l  B  C p e n a X ,  B b l 3 b I B a I O U U X  MeXKpUCTaJIJIUTHyIO KOPPO3RH),  n O n X H b 1  
6 b l T b  WCnbITaHbI  Ha CKJIOHHOCTb K  M ~ X K ~ H C T ~ ~ J I H T H O ~ ~  KOppO3UU no rOCT 6032-75 

Bce KOHCTPYKUUOHHbIe  M a T e p A a n b l  B  B U n e  n o n y @ a 6 p u ~ a ~ o ~  Pi3 JIUCTOBOrO, COPTO- 

B o r o  u @ ~ C O H H O ~ O  n p o K a T a  u ~ p y 6 ,  n o c T y n a l o u w e  n a p T u R M u  c h t e T a n n y p r n q e c K u x  
n p e ~ n p u ~ ~ u f i  H a  a a ~ o ~ - u 3 r o ~ o ~ w ~ e n b  a n n a p a T o B ,  c o n p o B o x n a m T c R  n a c n o p T o M  c y K a -  
s a H u e M  H o M e p a  nnaesw, M a p m  c T a n w ,  p a s ~ e p o ~ ,  x w M u s e c K o r o  c o c T a s a ,  M e x a H u q e -  
CKUX CBORCTB,  T ~ ~ M H Y ~ C K O ~ ~  0 6 p a 6 0 ~ ~ w ,  K a Y e C T B a  o 6 p a 6 o ~ ~ w  bi COCTORHUR I I O B e p X -  

HOCTW u n0nnexa.r c T p o r o M y  y q e T y  u x p a H e H w m  H a  M a T e p n a n b H o M  c K n a A e  H a  cne- 
QHaJIbHbIX n e p e B R F i H b I X  C T e J l n a X a X  n J I R  K a X n O r O  B U A a  C O p T a ,  M a p K H  U  p a 3 M e p O B  Ma- 
T e p e a n a ,  BO u 3 6 e ~ a ~ w e  oruw6o~ npw n e p e n a q e  ero H a  u 3 r o ~ o ~ n e ~ u e .  C ~ e n n a x u  n n R  
M a T e p w a n o B  M o r y T  H a x o A n T b c R  B n o M e u e H u u  unw H a  O T K P ~ I T O M  eosnyxe npw ycnosuw 
n p e n o x p a H e H u R  M a T e p u a n o s  OT n o s p e x n e ~ u f i ,  n o n a n a H w R  H a  ~ u x  rpasw H a ~ ~ o c @ e p -  
HblX OCaAKOB. O C O ~ ~ H H O  3 T 0  OTHOCWTCR K  BHCOKOJIerWpOBaHHblM K O P P O ~ W O H H O C T O ~ ~ K U M  
c T a n R M ,  u a n u q u e  H a  n o B e p x H o c T u  K O T O P ~ I X  u a p a n w H ,  ccanua, 3 a 6 o u ~  w npyrux 
~ ~ I $ ~ K T o B  M O X e T  R B A T b C R  ~ P W Y U H O ~ ~  K O P P 0 3 U U .  3 H a Y U T e J I b H O  c ~ u ~ a l o w e f i  KaYeCTBO 

_ A O J I X e H  X P ~ H U T ~ C ~ ~  B  B e P T R K a n b H O M  n O J I O X e H H l i ,  P & C O P T U P O B ~ H H ~ I M  no M ~ P K ~ M  
C T a J l U ,  TOJIUHHaM U  p a 3 M e p a M  JIHCTOB. 

Tpe6ye~b1 f i  Ann w 3 r o ~ o s n e ~ w ~  n e T a n w  M a T e p w a n  no swny, M a p K e  u p a 3 ~ e p a ~  
, n o n y s a e T c R  c M a T e p u a n b H o r o  c K n a n a  B B u n e  S ~ ~ O T O B O K ,  pa3~epb1 K O T O P ~ I X  c Y Y e T O M  

I I p U n y C K O B  H a  o 6 p a 6 o ~ ~ y  n O J I X H b 1  COOTBeTCTBOBaTb YUCTOBbIM.  p a 3 M e p a M  n e T a J I U .  

O T p e 3 ~ a  3arOTOBOK U 3  JIUCTOBOrO, COpTOBOrO U  @ ~ C O H H O ~ O  n p O K a T a  U  ~ p y 6  U 3  

Y m e p O n U C T M X  U  H U 3 K O n e r U p O B a H H b I X  ~ T a J I e f i  n p O H 3 B O n U T C R  aBTOreHOht  UJIH M e X a H H -  
¶eCKUM C ~ O C O ~ O M  ( H a  rWJIbOTUHHbIX HJIU I I p e C C - H O X H U U a X ,  AUCKOBbIMU n N n a M U  T p e -  

H U R  U  AP.),  O T p e 3 K a  X e  3arOTOBOK U 3  BblCOKOJIerUPOBaHHblX c ~ a n e f i  - IIpeUMyIQeCT- 
BeHHO MeXaHRYeCKWM C ~ O C O ~ O M .  

npu  HaJIUYUH H ~ ~ ~ O C K O C T H O C T ~ ~  U  H ~ ~ O B H O C T ~ ~ ~  B n U C T a X  nOCJIenHkie  n p a B R T C R  
H a  IlPaBUJIbHbIX B a J l b q a X  U  ~ ~ ~ B U J ~ H O - ~ U ~ O Y H ~ ~ X  n p e C C a X ,  O T a e n b H b I e  BbInyKJIOCTU 

' n p a m T c R  ~ p y s u y m .  
P a 3 ~ e T ~ a  U  p a c ~ p o f i  p a 3 B e p T O K  U 3  JlUCTOBOrO n p O K a T a  n p O U 3 B O n U T C R  B  r0- 

PH30HTaJIbHOM I lOJIOXeHUU: Y ~ J l e P O n R C T b l X  U  HU3KOJIeTUPOBaHHbIX ~ T a J I e f i  Ha n0ny 
qexa,  a B b I c o K o n e r u p o s a H H b I x  c ~ a n e f i  - aa c n e u H a n b H b r x  nna3ax unu c T o n a x ,  
I lOKPbITblX nepeBRHI1bIMU HaCTUJlaMU. 

~ ~ O U ~ C C  p a 3 M e T K U  p a 3 B e p T O K  O C y U e C T B n R e T C R  Y e p T H J l K a M U  C  K e p H e H U e h l  no JIM- 
H U H  pesa. 

I B b ~ p e s ~ a  YFiCTOBblX 3arOTOBOK IlPOW3BOnUTCR 6 0 n b r u e f i  Y a C T b l O  MeXaHAYeCKMM 
C ~ O C O ~ O M ,  O C O ~ ~ H H O  BblCOKOJIerUpOBaHHblX F i  H B Y X C J I O ~ ~ H ~ ~ X  ~ T a J l e f i ,  a T a K X e  3JIeKTpO- 
& y r O B b I M ,  3JeKTPOKUCJIOPOAHbIM U  ~ U ~ T W ~ ~ H O - K A C ~ O P O ~ H O - @ ~ K ) C O B ~ I M  C ~ O C O ~ ~ M U .  
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P ~ K O ~ I ~ H A Y ~ T C R  cnenymqne n p m y c K I i  H a  0 6 p a 6 0 ~ ~ y  n M c T o B  nocne npensapu- 
~ e n b H 0 f i  UX o 6 p e 3 ~ u  B 3aBUCUMOCTH OT TOJIIUUHbI JIUCTa:  

~ O ~ ~ O T O B K ~  KPOMOK n O A  C B a p K y  npOU3BOfiUTCR B OCHOBHOM M e X a H N Y e C K U M  

C I I O C O ~ O M :  B 3aTOTOBKaX - ,TUCTaX AJIR U U n U H A p U s e C K U X  o 6 e q a e ~  U KOHUYeCKUX 

n e p e x o A o B  ( A H H ~ )  nm  n p o ~ o n b ~ b ~ x  UIBOB - no B ~ ~ ~ ~ O B K U ,  a Ann n o n e p e s H b l x  

( K ~ n b l l e ~ b l ~ )  UIBOB - B 0 6 e ~ a f i ~ a x  U n e p e X O A a X  I I O C n e  Fix B a n b Q O B K U  U n p a B K U ,  B OT- 

~ O P T O B ~ H H ~ I X  A H U U a X  nocne kix U I T a M n O B K H .  KPOMKU non IIpOAOJlbHbIe  LUBbI 0 6 p a 6 a ~ b 1 -  

B a l o T C R  t l a  KPOMKOCTPOranbHbIX UJIU @ p e 3 e p H b 1 ~  C T a H K a X ,  a IIOA n O n e p e Y H b I e  UIBbI 
B 0 6 e q a f i ~ a x  U n H u q a x  - H a  PaCTOYHbIX U TOKaPHbIX C T a H K a X .  n p U  ~ e 6 o n b l u o ~  
o 6 a e ~ e  p a 6 o ~  U npbi M ~ C T H O ~  3 a Y A C T K e  KpOhlOK I I p U M e H R e T C R  I I H ~ B M o ~ Y ~ % ~ ~ o .  

Banbuoe~a U H n U H A p U Y e C K H X  0 6 e ~ a e ~  U KOHUYeCKUX AHUIU U I I e p e X O A O B  np0- 
U3BOAUTCR 0 6 ~ 1 ~ ~ 0  B XOJIOAHOM COCTORHHN Ha T p e X -  UJIU 9 e T b l p e X B a J l K O B O M  BaJIbUO- 

BOYHOM C T a H K e  C I I p e f l B a p H T e n b H O U  n o ~ r s 6 ~ o f i  0 ~ ~ 0 f i  KPOMKU. 

r ~ y ~ b e  3aTOTOBOK U 3  JUCTOBOTO, COPTOBOrO U ( P ~ C O H H O T O  I I p O K a T a  n p O U 3 B O A U T C R  

n p U  6 o n b m o f i  K P U B U 3 H e  U yrne 3 a r ~ 6 a  CBbIUIe 150' - B X O n O ~ H O A l  COCTORHUU, a 
n p H  M a n b I x  K P U B H ~ H ~  u yrnax saru6a - B r o p R s e M  COCTORHUU. 

M F i ~ U ~ a n b H b l e  P a n H y C b I  KPUBU3HbI  I t 0  H e f i ~ p a n b H o f i  n U H N U  IIpU r H Y T b e  n p O K a T a  
B XOnOAHOhi COCTORHUH, hlM: ~ U C T O B O ~  U COPTOBOA IIpOKaT - 25 S ,  L U B e A A e p ,  A B y T a B p  

B nnOCKOCTN 6 0 n b m o f i  O C n  - 25H,  ~ a n 0 h  O c u  - 456; Y r O n b H U K  P ~ B H O ~ O K U ~  B nn0- 
CKOCTH IIOJIKU - 50(b - 0 , 9 5 ~ ) ;  Y r O J l b H U K  H ~ ~ ~ B H O ~ O K W ~ ~  B nJlOCKOCTU 6 o n b 1 ~ 1 0 f i  

nonm - 50 ( B  - 0,8s),  ~ a n o f i  n o n K n  - 50 (b - 1,17s), rne s - T o n q u H a  numa, 
IIOnOCbI ,  K B a A p a T a ,  K p y r a ,  IIOnKU Y r O n b H H K a ;  H - BblCOTa L U B e n n e p a .  A B y T a B p a ;  

b - LUFipFiHa IIOnOK U I B e A n e p a ,  A B y T a B p a  ~ ~ B H O ~ O K O T O  Y r O n b H U K a ;  B - LUUPUHa 

6 o n b m o f i  n O J l K A  H ~ ~ ~ B H O ~ O K O T O  p r O J I b H U K a .  

n p ~  r H y T b e  B roprrsev C O C T O R H U ~  s a r o ~ o ~ ~ a  H a r p e s a e T c R  no 1000-1200 O C  

B r a 3 0 B b I X ,  Y r O n b H b l X  U A l l  ~ y @ e . ' I b ~ b l x  n e r l a x .  r ~ y ~ b e  IIPON3BOAUTCR n p U  T e M n e -  

p a T y p e  H e  H u x e  700-800°C. 
r ~ y ~ b e  T P Y ~  n p U  P a A U Y C e  ra6a no 3,s d, n p O H 3 B O n U T C R  B XOnOnHOM COCTORHUU, 

n p U  MeHbLUUX panuycax - B r o p n Y e M  COCTORHkiU C H ~ ~ U B K O ~ ~  T P Y ~  IIeCKOM. 

O T ~ O ~ T O B K B  KOHUYeCKllX n e p e X O A O B  ( A H N I U ) ,  IIJIOCKUX AHUIU, C n e U U a n b H b l X  BO- 
POTHUKOB ( T O P O B ~ I X  B C T B B O K ) ,  MeCT nPUCOe&NHeHNR BCTbIK LUTYUePOB B 0 6 e s a f i ~ a x  

U AHHIUBX,  a T a K X e  ~ p y 6  n p O U 3 B O A U T C f l  C nOMOIUbl0 n p ~ c n o c o 6 n e ~ u f i  6onbrueh Y a C T b K J  
B r 0 p A Y e M  C,OCTORHHH. 

P a 3 5 r e p  BbICOTbI U U J l U H ~ p U Y e C K O r O  6 o p ~ a  3aBUCUT OT TOJIIUUHbI O T ~ O P T O B ~ I B ~ ~ -  

MOrO 3.rIeMeHTa ( T .  e. TOJlIUHHbI JIUCTB s ) ,  MM: 

H a p y x ~ b ~ i  B H a M e T p  O T ~ O P T O B K U  T P Y ~ ~ I  A O n X e H  6 b l ~ b  DO 1,3 d ,  me d - B H Y T -  

P ~ H H H ~ ~  A H a M e T p  ~ p y 6 b 1 .  f l ~ a h g e ~ p  OTBePCTHR B 3 a T O T O B K e  BOPOTHNKa B O n X e H  6 b l ~ b  

p a s e H  0,6 d .  
~ T ~ M ~ O B K O ~  B r O p R q e M  COCTORHUU U 3 r O T O B n R l O T C R  O T ~ O P T O B ~ H H ~ ~ ~  3 J I n U n -  

T u q e c K u e  A H H Q a  H p f l ~  npyrux ne~aneii, O C O ~ ~ H H O  T o r n a ,  K o r n a  ~ T H X  ~ e ~ a n e t i  T p e -  

6 y e ~ c a  6onbmoe KOnHseCTBO U ,  C n e n O B a T e n b H O ,  N 3 r O T O B n e H U e  OCHaCTKU RBJIReTCR 3KO- 

HOMU¶eCKH u e n e c 0 0 6 p a 3 ~ b 1 ~ .  

HblM,  aBTOMaTNYeCKUM U I lOJIyaBTOMaTUYeCKUM IIOA @JIKJcoM, B 3 a U A T l l b l X  ~ a 3 a ~ ) ,  

pexe-npyrue BUALI c B a p K n  ( s n e ~ ~ p o u r n a ~ o ~ a ~ ,  r a s o ~ a ~ ,  K O H T ~ K T H ~ R ) .  
Hau6onbruee n p U h l e H e H U e  HMeeT a B T O M a T U Y e C K a R  C B a p K a  n O A  @ J I K J c o ~ I ,  K O T O ~ O ~  

COeAUHRKJTCR JlUCTbl pa3JlUYHblX TOJIIUUH o 6 e ~ a e ~ ,  A H M U ,  K O p n Y C O B  U A p Y r U X  ~ e ~ a n e f i  

a n n a p a T O B ,  FihgeloIUUX 3 H a Y H T e n b H L W  n P O T R K e H H O C T b  C B a P H b l X  LUBOB. f l a ~ ~ a f l  C B a p K a  

X a p a K T e p U 3 y e T C R  6 o n b ~ ~ o f i  n p O U 3 B O n I i T e n b H O C T b K J ,  BblCOKUM KaYeCTBOM, MeXaH1i3a-  
u u e f i  npoaecca N HIKIKOR C T O I I Y O C T ~ H ) .  

P y s ~ o f i  ~ . ' I ~ K T ~ o A ~ ~ o B o ~ ~  C B ~ ~ K O ~  C O e ~ U H R l o T C f l  rnaBHb1M o 6 p a 3 0 ~  n a ~ p y 6 ~ u ,  
I L l T y U e p a ,  B H y T p e H I i U e  U H a p y X H b l e  ~ C T ~ O ~ " I C T B ~  C K O p n y C O b l ;  n p F i h I e H f l e T C R  T a K K e  B T e X  

C n y s a R X ,  K O r A a  no KOHCTPYKTUBHblhl U;IIH TeXHO.TOTH'leCKUM C O O ~ ~ ~ K ~ H U R M  3 a T P Y A -  
HeHO U n U  H e B O 3 M O X H O  I l p U M e H U T b  aBTOMaTHseCKyKJ C B a p K y .  

3 n e ~ ~ p o ~ ~ n a ~ o ~ o f i  c ~ a p ~ o f i  c o e A u H n r o T c R  n p e e M y q e c T s e a H o  A e T a n u  6 o n b u r o l V  

T O n U I I H b I  ( ~ B T O T O D K U  K P Y n H b l X  @ J T a l l ~ e ~ ,  K p y n t I b l e  ~ p y 6 H b l e  PeLLleTKU k1 T .  n . ) .  
~ ~ ~ O ~ J I ~ K T P U ~ ~ C K O ~ ~  ( ~ J ~ K T P O ~ ~ ~ O B O ~ ~  B ~ ~ L U N T H ~ I X  r a 3 a ~ )  C B ~ P K O ~ ~  CO" rAUHflKJTCR 

A e T a n l l  T o J I I U U H O ~ ~  A0 20 MM, a T a K X e  ~ ~ ~ 6 6 1  B T P Y ~ H W X  P e U I e T K a X .  

r a 3 o ~ o f i  c ~ a p ~ o f i ,  u~eroqeeii o r p a H u s e H H o e  n p u M e H e H u e  npu ~ 3 r o ~ o ~ n e ~ a u  pac- 
C M a T p U B a e M b l X  a n n a p a T O B ,  COenUHnKJTCR B P R A e  CJI]rqaeB JlUUIb T P Y ~ ~ I  D y  4 

80 MM, C T O J I I U N H O ~ ~  CTeHKU A0 4 MM U B A P Y r N X  O ~ O C H O B ~ H H ~ I X  C J l y Y a R X ,  O r O -  
BOPeHHblX B Y e p T e X a x  U TY. 

B 3aBUCUMOCTU OT TOJIIUUHbI COenUHReMbIX ~ e ~ a n e f i  C B a p K a  UX n p O U 3 B O n U T C R  
B OANH U n U  H e C K O n b K O  IIpOXOflOB ( C J I O ~ B ) .  

n n a ~ R l I ( e f i ~ n  I I ~ o B o J I o K o ~ ~ ,  3 n e K T p O A y r O B a R  B 3 a I U F i ~ ~ b l x  ra3a-x  - ~ J I ~ B R ~ H M c ~ ~  3 J l e K -  

TPOAOM nu60 H e n n a B R I U U M C f l  B o J I ~ @ P ~ M o B ~ ~ M  3JleKTpOAOM C n p U C a ~ 0 ~ ~ 0 f i  I I ~ o B o J I o K o ~ ~ ,  

3 J I e K T p O L U n a K O B a R  - npOBOJlO'IHbIM nJlaBRlI(UMCR 3JleKTpOnOM nu60 I I J l a B f l U U M C R  

M Y H A U I T Y K O M ,  r a 3 o ~ a ~  c B a p K a  - 3 a  c s e T  p a c n n a s n e H u R  c o e n l i H r l c M b I x  M e c T  n n a M e -  
HeM rOpeJlKU n p U  CrOP.aHNU a U e T U J l e H a  B KFiCJlOpOAe. K O H T ~ K T H ~ R  C B a p K a  OCyUeCTB.'IR- 

e T C R  3 a  CsCT n P O n Y C K a H M R  3 n e K T p O T O K a  B MeCTaX n p U X a T 1 i R  COe@iHReMblX ~ e T a n e f i  

B  T O Y K a X  ( T O Y ~ Y H ~ R )  UJIN H e n P e P b l B H O  y 3 ~ 0 f i  I IoJIoco~~ ( ~ o . ' I u K o B ~ H ) .   TOT B I i n  C B a P K H  
n p U M e H n e T C R  T O n b K O  n p H  COe~FiIICHUU A e ~ a J l e f i  N 3  TOHKUX (a0 1,5 M M )  JIHCTOB. 

BO BCeX C n y s a R X  F i  AJIR n m 6 b l x  cnoco60~ C B a p K U  C O e A U H R e M b l e  C B ~ P K O ~  M e C T a ,  

a T a K X e  n p u n e r a r o l q u e  K H H M  n o B e p x H o c T u  ~ e ~ a n e f i  H a  B e n R s n H y  20-30 M M  nepeA 
C B ~ P K O ~ ~  TIUaTFJIbHO OYNIUaKJTCR OT T P R 3 U ,  P X a B Y N H b l  U X k i p a .  

C ~ a p ~ b l e  UIBbl nOA.TeXFiT KOIITPOJIKJ K a Y e C T B a  COeAHHeHUR ( B H ~ U I H U M  OCMOTPOM 

U H 3 M e p e H H e M ,  MeXaHNYeCKAhIU UCIIbITaIINRMU, M C T ~ . T J ~ O T P ~ @ U Y ~ C K U M  UCCJIe&OBaHUeM, 
C T U n O C K O n U p O B a H U e M ,  Y J I ~ T & ~ ~ ~ B Y K o B o ~ ~  A ~ @ ~ K T O C K O ~ U ~ ~ ~ ,  n P O C B e ~ l l B a H U e M  P e H T r e H O -  

UAU y - J I y Y a M H ,  3 a M e p O M  T B e p A O C T U ,  B P R A e  C n y s a e B  UCnblTaHUeM Ha M e X K p U C T a n n U T -  

HYKJ KOPP03AIO H r U A P a B n U Y C C K U M  UJIH I lHeBMaTUseCKUM U C ~ ~ ~ T ~ H U ~ M ) .  

U n p H C O e n H l i e H H e  K HUM -OT~OPTOGHH~~X AHMU[ ~ I P O M B B O A U T C ~ ~  T B K ~ ~  IIpU nOMOIUU 
C n e U U a n b H b l X  C ~ O P O Y H ~ I X  KOJleU C n p O p e 3 f l h i U  &'IR KOHTPOJIR 3 a 3 O p a  M e X A ) '  KPOMKaMU 
U n p U X B a T O K  n e p e ) l  C B ~ P K O ~ ~ .  

Bce c 6 o p o s ~ b l e  o n e p a u u l r  ~ C ~ a n e f i  I13 BbICOKOJI€rUpOBaIiHblX C T ~ J I ~ U  n p O U 3 B O -  
n R T C R  I I p e U M Y U e C T B e H H O  B n p ~ c n 0 c o 6 n e ~ ~ ~ x  6 e 3  n p U M e H e H U f l  Y A a p H b I X  U H C T P Y M e H -  

T O B .  ~ o C J I ~ A H U ~  U C n O n b 3 y K J T C R  JlHUlb B ~ p a f i H U x  CJlysa7IX U T O n b K O  B B U n e  jT,epeBflHHblX 
MOJIOTKOB l i n N  MeTaJl.TUYeCKNX C H a n n a B n e H H b l M U  p a 6 0 ~ ~ M ~  IIOBePXHOCTRhlU U 3  M e n u .  

A n n a p a ~ b l  K P Y n H b l X  r a 6 a p ~ ~ 0 ~  (no A F i a M e T p y  U n U  n J l U ~ e ) ,  H e ~ p a H ~ n 0 p ~ a 6 e J I b H b l e  
B IIOJlHOCTbKJ C O ~ P ~ H H O M  B A J e ,  IIPOXOART Ha 3 a B O A e - U 3 r O T O B U T e n e  KOHTPOJIbHYKJ 

~ 6 0 p ~ y  U T p a H C n O P T U P Y l o T C R  YaCTRMU C O K O H Y ~ T ~ ~ ~ H O ~ ~  C ~ O P K O ~ ~  ( C B ~ P K O ~ ~ )  UX Ha 
M O H T ~ X H O ~ ~  n n o q a g K e .  
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T e p ~ o o 6 p a 6 0 ~ ~ a  npOH3BOAHTCR AJIR CHRTHR BH)rTPfHHUX ~ a n p n x e ~ u f i  B M e T a J I J l e  
Fi3neJIHR. OCTaloUlNXCR nocrre r 0 p R q e f i  HJIH X O J I O A H O ~ ~  o 6 p a 6 o ~ ~ u  H C B a p K k i ,  k i  6 b 1 ~ a e ~  

JIFi3aUFiFi, &i A O n O J I H H T e J I b H a R  B B A A e  O T n Y C K a .  
OCHOBH~R ~ e p ~ 0 0 6 p a 6 o ~ ~ a  nPOU3BOAUTCR B CJIeAYIOUHX CJIY'IIRX: 
ecnu I I O J I ~ @ ~ ~ ~ H K ~ T  ( n n c ~ ,  ~ p y 6 a  w ~ p . )  H e  n o f i s e p r a n c x  T ~ P M O O ~ ~ ~ ~ O T K ~  no 

p e x n M a M ,  0 6 e c n e q u s a m q a ~  M e x a H w s e c K u e  c ~ o f i c ~ ~ a ,  n p u H R T b l e  B p a c q e T a x  H a  M e -  
X a H H Y e C K y f O  n P O q H O C T b ;  

eCJIU TeXHOJIOrHqeCKFie  O n e p a u u u  ( B ~ ~ ~ u o B K ~ ,  I I I T a M n O B K a ,  O T ~ O P T O B K ~ ,  r 1 1 y ~ b e )  
IIPOH3BOAIIJIUCb B H a r p e T O M  COCTORHHH C H a r p e B O M  A 0  T e M n e p a T y p b l ,  n p e ~ ~ m a m u e f i  
T e M n e p a T y p y  O T n y C K a ;  AJIR ~ 3 f i e J l ~ f i  H 3  Y r n e p O A H C T b I X  c~anefi,  @ O ~ M O H ~ M ~ H ~ H H ~  KO- 
TOpblX 3 a K a H Y U B a n O C b  npn T e M n e p a T y p e  A 0  700 O C ,  OCHOBHaR ~ e p ~ 0 0 6 p a 6 0 ~ ~ a  H e -  

0 6 ~ 3 a ~ e n b ~ a ;  
IIOCJIe C B a P K H  3JIeKTpOLUnaKOBbIM C ~ O C O ~ O M ;  
BO B c e x  A p y r n x  c r r y q a R x ,  K o r A a  B TY H a  u 3 r o ~ o ~ n e ~ u e  n a f i e n n f i  wnw c T a H A a p -  

T a M H  no C B a p K e  I I p e n y C M a T p U B a e T C R  OCHOBHaX T ~ P M O O ~ ~ ~ ~ O T K ~ .  
A o I I o J ~ H H T ~ J I ~ H o ~ ~  ~ e p ~ 0 0 6 p a 6 0 ~ ~ e  ( o T ~ ~ c K ~ )  Fi3&3'IIie I I O A B e p r a e T C R  B CJIeAyIOULiX 

crrysaax: 
IIOCJIe BaJIbUOBKH HJIH I I ITaMnOBKH A e ~ a J I e f i  H 3  YrJIepOAHCTbIX c ~ a J I e f i  B XOJIOAHOM 

COCTORHHW HJIH C H a r p e B O M  A 0  700°C npu T O J I u N H e  CTeHKU,  I I p e ~ b l l L l a I O ~ e f i  0,2D 
U H J I F ~ H ~ ~ H Y ~ C K O ~ ~  o 6 e q a i ~ u  &inn A H H u a ;  

nocne r H y T b R  T P Y ~  B XOJIOAHOM COCTOffHHki: 
N 3  YrJIePOAUCTbIX c ~ a J I e k  C T O J I ~ H H O ~  CTeHKU CBbIIIIe 36 MM I I p H  dT > 150 MM 

u p a A u y c e  ru6a AO 3 d ~ ;  
U 3  J I e r H P O B a H H M X  ~ T a J I e f i  C T o J I I U H H O ~ ~  CTeHKU CBbIUIe 20 MM HJIU I I p H  dT > 

> 102 MM w p a A w y c e  r ~ 6 a  AO 4 d ~ ;  
nocne csaplta 06esae~ ,  AHNU, ~ p y 6  w ppyrwx ~ e ~ a n e i i :  

N 3  YrJIepOAUCThlX c ~ a n e i  n p H  T O n u H H e  CTeHKW CBbII l le  36 MM; 
N 3  H U 3 K O J I e r U P O B a H H b I X  ( M ~ P ~ ~ H U O B U C T ~ ~ X )  c ~ a J I e f i  n p H  T O J I u k i H e  CTeHKH CBbII I Ie  

30 MM; 
H 3  J l e r F i p O B a H H b I X  c~anef i  COrJIaCHO Y K a 3 a H H R M  C T a H A a P T O B  W H H C T P Y K U U ~ ~  no 

c s a p K e ;  
n0Ue I I p l l B a p K H  I I I T y U e p O B  H A p y r H X  ~ e ~ a . r l e h  K K O p n y C y ,  eUFi T O J I U H H a  CTeHKN 

HX n p e B b I I I I a e T  T O J I u M H y  CTeHKN,  Y K a 3 a H H Y I O  BbIIIIe; 
BO B c e x  A p y r n x  c n y q a R x ,  A n R  K O T O P ~ I X  B TY H a  u 3 r o ~ o ~ n e ~ u e  u 3 ~ e n u ~  unn 

B C T a H A a p T a X  H W H C T p Y K U U R X n O  CBapKenpeAyCMaTpHBaeTCff A O n O J I H H T e n b H a F I T e p M O -  
0 6 p a 6 0 ~ ~ a .  

Ann Fi3~eJI!-ifi, COCTORIL(LiX W3 3 J I e M e H T O B  C p a 3 ~ 0 f i  T O J I I I ~ H H O U  CTeHOK,  H ~ O ~ X O A U -  

MOCTb T ~ ~ M O O ~ ~ ~ ~ O T K U  Y C T a H a B n H B a e T C R  no YCJIOBIIRM AJIR ~an6onee  TOJlCTOCTeHHOrO 
~ J I ~ M ~ I I T ~ .  

A n n a p a ~ h ~  nocne ux u c n b l T a H u a  (CM. r n a B y  5), n p u r r R T b I e  OTK, n o A n e x a T  KOH- 

c e p B a u u u  u ospacee. 
K o ~ c e p ~ a u u ~  M e T a n n u s e c K u x  I l e o K p a m e H H b r x  no~epxaoc~ef i  a n n a p a T o B ,  no- 

CTaBJIReMbIX B C O ~ P ~ H H O M  BkiAe, a T a K X e  Y ~ C T ~ U  H ~ T ~ ~ H c ~ o ~ T ~ ~ ~ J I ~ H ~ I x  no A k i a M e T p y  
r t n u  A n u a e  a n n a p a T o s  H K o M n n c K T y m q n x  ~ e ~ a n e i j  H y 3 n O B  npOlr3BOAHTCR c o r n a c H o  

T ~ ~ ~ O B ~ H U R M  rOCT 9.014-78 HJIH A p y r 0 f i  T ~ X H H Y ~ C I ~ O ~ ~  A O K y M e H T a U H I l  C U e J I b I O  
o ~ ~ c I I ~ ~ ~ H H R  3 a u H T b l  OT K O p P O 3 N H  n p P 1  T p a H C n O p T M p O B a H H H ,  X p a H e H N H  Pi M O H T a X e  
a t I n a p a T a  B T e Y e H H e  24 MeC. CO AHR O T r P Y 3 K H  er0 C 3 a B O f i a - H 3 r O T O B U T e n R .  

M e ~ 0 n b 1  KOHCepBaLViH H n p H M e H R e M b I e  A n R  3 T O r 0  M a T e p H a n b l  AOJIXHbI  0 6 e c n e q a -  

. . 
q n x c ~  c + e x ~ o n o r u ~ e c ~ n ~  I ~ ~ O ~ ~ K T O J I  H ~ p e 6 y m q u e  O ~ ~ ~ X U P U B ~ H H R ,  KOTOpOe I l e ~ 0 3 -  
M O X H O  O C Y u e C T B H T b  6e3 p a 3 6 0 p ~ n .  ~ O B ~ P X H O C T I I ,  I I O A J I e X a u H e  O K p a C K e ,  I I p e A B a p N -  

T e J I b H O  OYHUBIOTCR O T  OKaJAHbI ,  P X a B ' I U H b I ,  r p R 3 H  U O ~ ~ ~ X I I P U B ~ H ) T C R .  

I 

no ~pe6osa~u10 ,  O r O B O p e H H O M y  B q e p T e X a X ,  a n n a p a T b 1  O K p a I I I H B a I o T C R  H a  3a- 
B o n e - U 3 r O T O B U T e n e  UJIH 3 a U U u a H ) T C R  W H T A ~ H T O P ~ M U  KOPPO3WN. 

t n p u  OTCYTCTBNU y ~ a 3 a ~ u f i  B Y ~ P T ~ X ~ X  B H ~  O K P ~ C K H  B ~ I ~ N ~ ~ ~ T C R  ~ ~ B O A O M - H ~ -  
9 rOTOBLiTeJIeM, I I p H  3TOM H a p y X H a R  n O B e p X H O C T b  a n n a p a T O B ,  H e  ~ p e 6 y m q u x  T e n n o -  

W3OJIRUUA N a  M e C T e  3KCIIJIYaTaIIAU,  O K p a I I I W B a e T C R  @ ~ H O ~ ~ H M M  r P Y H T O M  no 
rOCT 9109-76 HJIH APYrIIMN PaBHOUeHHbIMU M a T e p I i a n a M H ,  K O T O p b l e  M O r Y T  6 b 1 ~ b  
n e p e K p b I T b I  npFi M O H T a X e  ~ e o 6 x o f l u ~ ~ ~ u  J IaKOKpaCOqHblMW M a T e p r t a J I a M H .  

A n n a p a ~ b l ,  b i 3 r O T O B n e H H b I e  H 3  B H C O K O n e r H P O B a H H b l X  c ~ a J I e f i  C C O A e p X a H E i e M  
X p O M a  CBbIIIIe 13%, O K p a C K e  H e  n O A J I e X a T .  H ~ O ~ X O A N M O C T ~  K O H C e P B a U U U  M e x a H N q e -  
CKU O ~ P ~ ~ ~ T ~ I B ~ ~ M H X  MeCT B 3TOM C T l y Y a e  O n p e A e n R e T C R  T ~ X H N ~ ~ C K O ~ ~  A O K Y M ~ H T ~ U H ~ ~ ~ .  
Ann n p u A a H u R  T O B a p H O r O  B H A a  a n n a p a T b 1  O K p a I I I A B a l o T C R  ~ U T Y M H ~ I M  JIaKOM BT-577 
no rOCT 5631-79. 

KPOMKN, n o A n e x a u n e  c s a p K e  npw M o m a x e ,  H npuneramuae K H N M  nosepx- 
HOCTW I I I A P U H O ~ ~  50-60 MM B YaCTRX H e ~ p a ~ c n o p ~ a 6 e J I b H b I x  a n n a p a T O B  H e  O K p a -  
IIIUBBIOTCR, a 3 a I U F i U a I o T C R  KOHCHCTeHTHbIMU C M a 3 K a M N  NJIW APYrWMW M a T e -  
p u a n a M u .  

A n n a p a ~ b ~ ,  Fi3rOTOBJIeHHbIe B COOTBeTCTBNN C Y e P T e X a M U  W TY, n p o r u e A I u w e  
U C n b l T a H H e  H a  I IPOqHOCTb U n n O T H O C T b  W n P W H f f T b l e  OTK, I I O A J I e X a T  Y n a K O B K e ,  o6e- 
c n e ~ u ~ a m q e f i  c o x p a H H o c T b  ero ~ e ~ a n e f i ,  y s n o ~  H a n n a p a T a  B U e n o M  OT n o ~ p e x ~ e ~ u f i  
ki Y T e p H  OTAeJIbHbIX ~ e ~ a n e f i  H n r l  y 3 n O B ,  YAO~CTBO n p r l  n O r p y 3 K e ,  p a 3 r p y 3 K e  H T p a H -  
C n O p T F i p O B K e ,  ~ C T O ~ Y H B O C T ~  IIOJIOXeHFiR &i BO3MOXHOCTb Kpel l J IeHFiR er0 H a  
T p a H C n O P T H O M  Cpef lCTBe.  Bce OT'beMHbIe A e T a n N  PI y 3 J I h l  B a n l l a p a T e  X e C T K O  3a- 
K p e n n n m T c R .  

Bce OTBepCTUR B ~ ~ T P Y ~ K ~ X ,  I I I T Y U e P a X  U M Y ~ T ~ X  3 a K p b I B a l o T C f f  n p o 6 ~ a ~ u  ana 
3 a r J I y I I I K a M H  B COOTBeTCTBNU C OCT 26-1002-74. 

@ J I a ~ u e ~ b l e  L U T y U e p a  C OTBeTHbIMU @ J I ~ H u ~ M N  N K P e i l e X H b I M W  A e T a J I R M H  3aMy- 
II IaYlTeA B COOTBeTCTBNB C OCT 26-1001-74. 

T O ~ U M  OTAeJIbHblX Y a C ~ e d  H ~ T ~ ~ H c ~ o ~ T ~ ~ ~ J I ~ H ~ I x  a l l l l a p a T O B  3 a K p b I B a I o T C f f  A e -  

1 PeBRHHbIMU U F i T a M U  C ~ ~ P O K ~ ~ A K O #  TOJIeM. 
O T A ~ J I ~ H O  O T l l p a B J I R e M M e  A e T a J l H  y n a K 0 B b I B a l o T C R  B R U U K U  NJIH c 0 6 n p a 1 o ~ c f f  

i B n a K e T b l .  
B k i ~  Y n a K O B K H ,  eCJIFi 0TCYTCTB)VOT C n e U W a n b H b I e  Y K a 3 a H N R  B q e p T e X a X ,  B ~ I ~ H -  

P a e T C R  3aBOAOM-Li3rOTOBEiTeJIeM. T u n b l  b i  T p e 6 0 ~ a ~ E i R  K Y n a K O B O q H b l M  R u H K a M  no 
5 rOCT 10198-78, rOCT 5959-71. 

K p y n ~ o r a 6 a p ~ ~ ~ b 1 e  a n n a p a m  s a K p e n n R m T c R  H a  n o n e p e w b l x  A e p e s x H H a r x  6py- 
C ~ R X  unu nonoab~x BO n 3 6 e ~ a ~ a e  n e p e M e u e H n R  ux  BHYTPU n u m a .  0 ~ 0 6 0  K p y n m e  
a n n a p a m  y c T a H a e n a s a m T c n  H a  A e p e B R H H M x  ~ P Y C ~ R X ,  x e c T K o  H a  H U X  s a ~ p e n n n -  
IoTCR U O T T p Y X a I O T C R  6e3 T a p b I .  

K p e n e ~ ~ b l e  A e T a n u ,  s a n a c ~ b ~ e  I I p O K n a A K H  c p l I a ~ u e ~ b l x  c o e ~ n ~ e ~ w k  w A p y r a e  

A e T a J I H ,  O T r p y X a e M b l e  O T A e n b H O ,  K O H C e p B H p y I o T C R  bi Y n a K O B b l B a I o T C R  B O ~ ~ P T O ~ H Y H )  
n a p a @ n ~ n p y e ~ y m  6 y ~ a r y .  

npki H ~ O ~ X O ~ ~ H M O C T H  n p O H 3 B O A N T b  M O H T a X H Y K )  C B a P K Y  ~ a c ~ e i  H e T p a H c n o p T a -  
6 e n b ~ b 1 ~  a n n a p a T O B  ~ p e 6 y e ~ b I e  AJIR 3 T O r 0  3JIeKTpOAbJ 3 a B O p a ~ H B a I O T C R  B BOAOHe- 

I l p O H H u a e M y I O  6 y ~ a r y ,  YKJIaAblBaloTCR B n a K e T b l  H 3  nOJIH3THJIeHa H Y n a K O B b I B a I o T C R  
B A e p e B R H H b I e  R u H K U ,  3 a K p b l B a e M b l e  KpblI I IKaMH. 

O ~ r p y X a e ~ b l f i  a n n a p a T  C O n p O B O X A a e T C R  T ~ X H H Y ~ C K O ~  A O K ~ M ~ H T ~ U H ~ ~ ,  K O T O p a R  
S a B o p a s u B a e T c R  B BOAOHenpOHUUaeMYH) 6 y ~ a r y  H BKJIaAhlBaeTCR B nonn3~une~osarfi  
n a K e T .  

K a x ~ o e  O T r p Y 3 0 Y H O e  MeCTO C O I I P O B O X A a e T C R  CBOUM Y n a K O B O q H b I M  JITIUCTOM. E C A W  
Z t n n a p a T  H M e e T  HeCKOJIbKO O T r P Y 3 0 q H b I X  MeCT, TO T e X H N ' l e C X a R  N T O B a P O C O n p O B O X A a -  
l o u a f f  AOKYMeHTaUUR Y n a K O B b I B a e T C R  B MeCTO N? 1 C Y K a 3 a H U e M  M e C T a  H a X O X A e -  
HWR B H e M  3~0fi AOKYMeHTaUNN. 

Y ~ ~ K O B O ~ H ~ I ~  JIUCTbI 3 a B O P a Y N B a I O T C R  B BOAOHeIIpOHNUaeMYH, 6 y ~ a r y ,  Y n a K O -  
BbIBaloTCR B ~ n e ~ F i a J I b H b l f i  K a p M a H ,  H ~ N T o B J I ~ H H ~ I ~  C O r n a C H O  OCT 26-1005-74. 





































































PUC. 9.1 .  K O H C T P Y K Q U ~ ~  C T a H A a p T H h l X  H e p a 3 b e M H b I X  py6ame~  A n R  

B e p T U K a J b H b I X  CTaJIbHblX C B a P H b l X  a n n a p a T O B :  a - T w n  1 ,  C  3 J n U n -  

TUqeCKUM AHHQeM U  B e p X H H M  ( U C ~ O J ~ H ~ H U ~  1) H  HUMHUM ( U C ~ O J H ~ -  
H u e  2) BblnYCKOM U P O A Y K T a ;  6 - T U n  2 ,  C  KOHUqeCKUM A H U Q ~ M  C  yr-  
JOM n p U  B e p m U H e  K O H y C a  2 U  = 90" U  T u n  3 ,  C  KOHUUeCKUM A H U U e M  
C  y m o M  npu B e p U I H H e  K O H y C a  2U = 60"; 8 - T H n  4 ,  p y 6 a m ~ u  U 3  no- 

n y ~ p y 6 ;  2 - T u n  5, p y 6 a u ~ w  C  BhfRTUHaMH 

PUC. 9.2 .  K O H C T ~ ~ K Q H H  COeAHHUTWIbHblX 

3JleMeHTOB Hepa3%eMHbIX py6ame~ C  K O p -  

n y c o M  a n n a p a T a :  a - T O p O K O H U q e C K O e ;  

6 - KOHHqeCKOe;  8 - KOJlbQeBOe;  2 - 
KOHCTPYKTUBHOe C O e A U H e H U e  p y 6 a m ~ u  C  

i 
K o p n y c o M  a n n a p a T a  

no KOHCTpyKQLiH py6am~u ~ L I B ~ I O T  H e p a 3 b e M H b I e  ( I l p ~ ~ a p ~ b f e  K  K O p n )  C y  arrna- 
para) U  O T b e h l H b l e .  Bonee nPCCTbIMU l i  Ha,yeMHLIMM B  pa60~e HBnRIOTCR H e p a 3 % e M H b l e  

p y 6 a m ~ u ,  KOTOpbIe  C T a H J a p T l i 3 0 B a H b l  AJIR c ~ a p l r o f i  a n n a p a T y p b I .  O T % ~ M H ~ I ~  p y 6 a m ~ u  
I i p u M e H R m r c x  B T e x  c n y q a n x ,  K o r A a  no y c n o s u r r h r  s~cn .qra~aquu  ~ p e 6 y e ~ c R  nepuo- 
n14qeCKaH q U C T K a  K O p n Y C a ,  3 a K p b I T O r O  py6am~oti  C  0 6 ~ 3 a ~ e J I b ~ b l M  BCKPbITUeM eTO. 

H a  PUC. 9.1 I l p H B e A e H b I  KOHCTPYKQHU C T a t l A a p T H b l X  U e p a 3 b e M H b l X  p y 6 a m e ~  A.lR 
BePTUKa.lbHb1.Y CTaJIbHbIX C B a P H b l X  a n n a p a T O B ,  OCHOBHbIe A a H H b I e  KOTOPbIX n p U B e -  

AeHbI  B  ~ a 6 n .  9.1-9.7. C 3, lnUnTUqeCKHMU U  KOHUqeCKUkIU A H U U a M U  py6am~r1 n p U -  

M ~ H R ~ T C R  npu p 4 0 ,6  M n a  u f 4 350 "C; n p r i  p = 1,O-1,6 M n a  u f 4 300 "C; 
py6am~u u3 n o n y ~ p y 6  npu p 4 0,6 M n a  u f 4 350°C; npu p = 1,O-6,4 M n a  
U  f 4 280°C; py6am~u C  BMRTUHaMH n p U  p = 2,5-4 M n a  U  f 4 250 "C. 

npu T e M n e p a T y p e  c T e H K u  annapam t 4 100 "C A o n y c K a e T c R  n p u s a p l t a  p y 6 a m ~ u  
u3 y r n e p o ~ u c ~ o f i  C T a n U  unu ~ u 3 ~ o n e r u p o ~ a ~ n b 1 x  c ~ a n e 3  K K o p n y c y  a n n a p a T a  a3 
aYCTeHHTHbIX c~ane f i .  

H a  PUC. 9.2 n O K a 3 a H b I  KOHCTPYKQUIl COeAHHliTeJTbHbIX 3 J e M e H T O B  Hepa3%ehI l lb lX 
pydame~  c K o p n y c o M  a n n a p m a .  

H a  pUC. 9.3 n o K a 3 a u b I  KOHCTPYKQUH OT'beMHbIX py6ame~ H a  B e p T H K a J l b H b I X  

annapamx. 

PUC. 9 .3 .  K o ~ c ~ p y ~ u w u  OT%eMHbIX py6ame~:  a - C  3JIJlkfnCOUAaJILHblhl ZHl lQehl  C  HHHX- 
HHM BblnYCI<OM n p O A Y K T a  ( W C ~ O ~ H ~ H U ~  1 )  U  C  DePXHUM BbInYCKOM n p O A Y K T a  ( ~ c n 0 . X -  

H e H H e  2); 6- C  KOHUqeCKliM AHUU,eM U  F HHmHqiM BbllTYCYOM n P O A y Y T 4  
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OCHOBHM~ naHHble HepaJaeMHblx p y 6 a ~ u e ~  C KOHH'reCKHMH AHHqaMH 
(PHC. 9.1, 6), OCT 26-01-985-74, OCT 26-01-986-74 

n p H M e T~ a H n R :  1. Y H a ~ a n H u e  A n a M e T p u  a h l r a p a T a  D A n n  s H a s e ~ s A  AO 
3 7 7  MM H  p y 6 a m e ~  R n r l  3 H a ' I e ~ H f i  A 0  426  MM H a P Y i K H b l e  ( 0 6 e ~ l a 1 7 ~ ~  H 3 l O T o B n R l o T C n  
H 3  C B a p H h l X  ~ p y 6 ) .  O C T a A b H b l e  A H a M e T P t d  B H Y T p P H H H e  ( 0 6 e s a i i ~ n  - na  B a n h q o s n k l -  
H b l X  A I I C T O B ) .  2. ~ H ~ Y ~ H U R M  D C O O T B e T C T B y l O T  C n e A y l O u H e  3 l l a q e H H R  D,. M U :  

3. Ann D ,  < 2200 M U  h = 30 MM. n n R  > 2200 M u  h = 4 0  M M  
n p t ~ ~ e p  y c n o e n o r o  O ~ O ~ . I % ~ Y C I ~ ~ I R  p y 6 a ~ u h . n  c ? a ? . ' ~ p ~  

D L  1 1 0 0  MM, ff = 1 1 9 7  MU, p = 0.6 M n a  C  O T ~ O P T O B K O R :  

P c 6 a u 1 ~ a  1 1 0 0 - 1 1 9 7 - 6 - 0  O C T  26-01-9~?5- -74  

)I C 2rI : GOo C  K O n t > l l O U  

I P I J ~ ~ I U K U  1100-1197-6-K O C T  26-01-Yc96--74.  I 
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n p H Me s a H H R: I .  D l  = D + 80 MM: Anfl D < 1800 M M  D, = 200 MM. 
AJIR D > 2000 M M  DI = 250 MM. 2. C~apHtae mew Ha p y 6 a m ~ e  pacnonarawxcfl C H M -  
MeTPHqHO MeXnY BMRTHHaMH. 

3necb nT = 1,6 - K O ~ ~ H U H ~ H T  sanaca y c ~ o i i s ~ e o c ~ u  K npeaeny TeKysecTn; 
U  I ,5 - K O ~ ~ U U H ~ H T ,  ~~ki~b1BaIO~Ht"l HeKPYrJOCTb n0JIyTpy6bl. 

3 a  pacseTsym npnHuMaeTcR 6onbmee 3 ~ a s e ~ u e ,  onpeneneHHoe no e p ~ y n a ~  
(9.2) H (9.3). 

P y 6 a u ~ u  C 8 A l R ~ U H U N U .  T o ~ ~ H H ~  CTeHKH 06esar"r~u ki nHHqa KOpnyCa anna- 
paTa onpenenReTcR no e p ~ y n e  

T a 6 n n u a  9.7 
P a a ~ e p u  Tonqnn cTenor o 6 e r a e ~  H RHHU annaparon 

H py6amer c B M ~ T H H ~ M H ,  OCT 26-01-988-74 
MM 

me p k ,  pR - pacseTubre nasneHuR B annapaTe u py6amee cooTseTcTseHHo; D - 
B H Y T P ~ H H H ~  ANaMeTp 0 6 e s a B ~ ~  annapaTa; v - K O ~ ~ # ~ U U U ~ H T  nPOqHOCTH np0nOnb- 
HOrO CBapHOrO UBa Ha U U ~ U H A P U ~ ~ C K O ~ ~  o6esaUee HnH PaAHaJIbHOrO UBa Ha AHNWe 
KOpnYCa annapaTa; f - mar MeXAy BMRTkiHaMH; c', C - ~ P N ~ ~ B K H  K PaCqeTHblM Ton- 
UNHBM. 

P a c ~ e T ~ a f f  TOnUHHa CTCHOK 06eqaii~li H AHkilUa py6amelt PaCCqkiTblBaeTCR no 
cpop~yne 

s, = 0.7 (s -- c) + c' + c. (9.8) 

p > v  
F l l l a  

- 

A H R M ~ T P  p y 6 a m ~ ~  annapma D 
- 

1600 

12  I6 12 

18 14 

ll p H M e s a H )? R: 1 . 3 ~ a s e ~ n e  s - TonqnHa creHoK o d e s a f t ~ ~  H Awsqa 
annapaTa. 51 - TOJlUHHa CTeHOK 06e'laftKII H AHHqa P Y ~ ~ U I K W :  3Ha'IeHHII T O J l q H H  
IlpHBeAeHbl H 3  PaCqeTa H X  H3 CTaJH MapKH BCTBC~ C npH6aBKoft C = 2 M M  Ann CTeHOK 
py6alueK H c = 4 M M  - AJIR cTeHoK Kopnyca annapara. 2. T o J I ~ H H ~ I ~ C T ~ H O K  anna- 
paTa - nnn py = 0.6 M n a .  

n p n ~ e p  y c n o a ~ o r ~ o  0 6 0 3 ~ a s e ~ n ~  p y 6 a m ~ ~ c D , = 3 0 8 0 ~ ~ ,  
H == 2150 M M  H T O J I ~ H H O R  CTeHKH p y 6 a l u ~ ~  Fl = 12 MM: 

PySarurto 2080-2150-12 OCT 2 6 - 0 1 - 9 8 r -  7 4 .  



I l p n c o e ~ u ~ e ~ n e  T I ) ! . ~ H O ~ ~  a p M a T ) p ~  K a n n a p a T y ,  a T a x a t e  T ~ l x H o . ? o r u q c c K u x  

T ~ ) ~ O ~ ~ O B O , & O B  A n R  IlOABOAa li UTBOAa p a 3 J I l I t l I 1 i l X  >KIIIKkiX ).l.Il1I r d 3 0 0 6 p a 3 t r b 1 ~  np0- 
AYKTOB nPOkl3B0,QklTCR C nOMOll(blO l I I T Y 4 e P O B  u J I U  BDOAIILIY 1 py6, KOTOPLle  h l O r Y T  6 b 1 ~ b  
p a 3 W M H b l M I I  H H e p a 3 % C M H b l h f U .  no YC.'IOBURM p e ~ 0 1 T ~ 0 ~ ~ 0 ~ 0 6 1 1 0 ~ ~ 1 4  Y a U e  npkiMeHRlOTCR 

p a 3 x e ~ ~ b r e  c o e A r r a c l r u H  (Jura~lue~r,rc r n ~ y q e p , ~ ) .  H e p a 3 b c h l l l ~ r e  c o e A u H e H n R  (rra 
C B ~ P K ~ )  n,pkiMeHRlOTCR npki 6no4~oir KOMnOHOBKe a n n a p a T 0 B  B K O X y X e ,  3 a n O J I H e H H O M  
~ e n n o ~ o f i  n3onn~ne8 ,  me A n r i T e n b H o e  B p e h r R  H e  ~ p e 6 y e T c R  o c M o T p a  c o e n n ~ e ~ u i i .  

C ~ a J I b ~ b l e  @ J I a ~ q e ~ b l e  I I I T y q e p a  C T a t l J a p T U 3 0 B a H h l  I i  llpe,?CTaB.'lRlOT ~060fi na-  
T P Y ~ K U  n3 ~ p y 6  c n p n B a p e H l l b I M u  K H U M  g n a H u n h l u  unrr ~ o n n l r ~ r e  snol,rro c @ n a ~ u a ~ k r .  
B 3aDMCJlMOCT).I O T  TOjliQkIH1,I CTPHOK I ~ ~ ' T [ ) T ' ~ K M  UlTYIlPPOB ~ L I B ; I K ) T  TUAKOCTeHHble  Pi 

TOJICTOCTeHHble, 4 T O  D b l 3 b I B a e T C R  H ~ O ~ X O ~ I T ~ I O C T L I O  Y K p e n J l t ' l l l l R  O T B e p C T U R  B C T e H K e  
a n n a p a T a  n a ~ p y G ~ o ~  c p a s ~ o i i  ~ o n u u ~ o i i  ero c T e a l t n .  

Ha PkiC. 10.1 n O K a 3 a H b l  KOHCTPYKUUM C T a H A a P T H b I X  CTaJ lLHbIX I IP11BaPIIbIX @JBH- 
U e B b l X  I I I T y I l e p O B ,  B ~ a 6 n .  10.1 n p U B e A e H b 1  T l l n L l  U I T Y U e P O B  ki  I l p e A e J I b l  kiX n p U M e -  
H e H N R ,  B ~ a 6 n .  10.2-10.4 - UX OCHOBHLle p a 3 M e p b l .  ~ e 0 h l e ~ p ~ ~ l ? ~ t i l 4 e  n a p a M e T p b 1  
C T a H A a P T H b I X  C T a J I b H b l X  @ J ~ ~ H u ~ B  AJIR C 0 O T B e l C T B ) K ) U k l X  3 1 l a l l e ~ l i f i  p s  n p k i B e A e H b 1  

B ~ a 6 n .  13.3 w 13.4. 
~ I ~ R C O ~ A ~ I H ~ H ~ I ~  @ J I a ~ q e B b l x  l I I T y L ( e p 0 D  K UUJIUHIpITl lCCKOMy KOPIIYCY,  A H k i U Y  

PlJIki K P b l W K e  IfPOIi3BOAkITCR C O n p e A e J I e H H b I M  BLIneTOM (puc..10.2), K O T O P ~ I #  3 a B W C U T  

OT py, D y ,  a T a K x e  OT T O J I ~ U H L I  ~ I ~ O J I R ~ U U  a n n a p a T a ,  C c n n  a n n a p a T  n0,qnexn.r T e n -  
~ 0 ~ 0 8  ki30JIRUUU.  

P ~ K O M C H A ~ ~ M L I ~  BbIJICTbI @ J I ~ H u ~ B ~ I x  I U T y U e p O D  n p u B e n e H L 1  B ~ a 6 n .  10.5. B b l J I e ~ b r  
6 e 3 g n a l l u e ~ b r x  l I I T y q C p O B  H e  C T a H A a p T H 3 0 B a H L 1 ,  UX h I O X H 0  n p l i H W M a T b  no COOTBeT- 

CTBYloiQUM AJIHHaM n a ~ p y 6 t i 0 ~  @ ~ I ~ U ~ B L I X  l U T y 4 e p O B .  
npki @ J I ~ H U ~ B L I X  COeAkiHeHklRX H a  l I I T y l [ e p a X  C ) I l J lOTHeHHeM BblCTyn-BI laAkiHa 

H l I I W n - n a 3  !.IITyLIepa H a  a n n a p a T e  P e K O M e H A y e T C R  y C T a H a B J I n B a T b  C ~ I f a ~ ~ ~ o f i  U 
n a 3 O M .  B 3TOM C J I y Y a e  n p l i C O e A H H R e M L l e  q a C T N  ( T P Y ~ H ~ R  a p M a T y p a ,  ~ p y 6 a )  A O J I X H b l  

U M e T b  COOTBeTCTBYlOll(Me @JIaHU1>1 C B b I C T y n O M  H UIIinOM. 

PHC. 10.1. I<OHCTPYKUHU C T a I i A a P T H b l X  CTadlbHblX n P k i D a P H b l X  @ J I a ~ ~ e ~ b l x  l U T y u e -  
POB: U - C I I p l i B a p H b l M  nJIOCKki>l @ J I ~ H ~ ~ M  ki TOHKOCTeHHLlXl n a ~ p y 6 ~ 0 n 1 ;  6 - C n p l l -  
B a P H b I M  ( P J I ~ A U ~ M  BCTbIK H TOHKOCTeHHblhl ~ ~ T P Y ~ K O M ;  6 - K O B ~ I ~ ~ I ~  TOJCTOCTeH-  

~ b l f i ;  2 - C I I p u B a p H b l M  @ J I ~ H u ~ M  BCTblK k i  TO.'ICTOCTeHHblM n a ~ p y 6 ~ 0 ~ ;  a- B a p H a A T  
KOHCTPYKUUU C B a p H O r O  TO.rlCTOCTeHHOr0 I U T y U e p a  

Put. 10.2. B b l J I e ~ b l  @ n a l ~ q e n b ~ x  m T y q e p o B :  ' a - AJIR TOHItOCTel l l lb lX (CXI. P H C .  1 0 . 1 ,  U kI 6); 
6 - A.TR T O ~ T C T O C T ~ H H L I X  (CAI.  pnc. 10.1, z H d) 

T u n u  l l l T y u e p o e  u npenenu ux npunietrenun B s a ~ u c u ~ o c ~ u  OT namenun 
n T e M n e p a T y p m  cpenu, OCT 26- 1403-76 

V I ~ y q e p a  c @ . ~ a ~ q a ~ n  
C T a J I b l i b l M l l  IIJIOCItUhlH n p U -  

Bapl Ib lMJ4 C BblCTYnOM (UC-  

n o n H e 1 r u e  1) unn  ~ n a n u -  
~ o i i  ( u c n o n ~ e ~ u e  2) 

OCT 26- 1405-76 

x o n ) . c ~ a e -  
Man yn6ossn 

Teinncparl 'po.  
"C 

i 
.11111 11 & l C l l O . ~ l l ? H l l t 2  

(:60311nqr~11e 
c r a r l ~ a p r a  

B a P H b l M U  C UlHnOhf ( n ~ n 0 . l -  
H e m e  1)  unn  r r a s o h r  (uc- 
n o n H e 1 l n e  2) 

I I I 

n penen bl 
n p l l h r e t c f H r I n  

U l ~ y u e p a  c @narr r la~u 
CTaJIbHblMM nPkiBaPIlM!dN 

BCTbIK C COeAUlTUTeJIbHblM 
B b l C T y n O M  (pkic. 10.1, 6) 

U l ~ y u e p a  c @ n a ~ u a ~ u  
C T a n b H b l M U  n P k i B a P H b l M k i  
BCTbIK C BblCTYnOM (kicn0JI- 

OCT 26- 1407-76 

U ~ ~ b - q e p a  c gnar~qa~vra 0,G 25-500 ) , H e m e  1) s n n  B ~ I ~ A H H O ~ ~  

(ucnonnenne 2) 

I 

0.6 
1,o 
1,6 
2,5 

25-500 
200-500 
50-500 

1 0,6 

25-500 ~ 
200-500 
50-500 
20-500 

OCT 26- 1408-76 

I 7:) 

1 , o  

1,6 

C T a n b H b l M l l  " P k i B a P H b l M N  ~ 1,o 
1,6 
2,5 
4,O; 
6 4  

6,4 
10,o 
16,O 

~ 

BCTI,IK c U u n o M  (ncnon~e-  
~ u e  1) r l n u  n a s o ~  (ucnon- 
~ e ~ ~ n e  2) 

- 

V I ~ y q e p a  c @ n a ~ u a ~ n  
C T ; ~ J ~ H L I M H  ~ P U B a P A L I M l I  

~ C T L I K  n o &  npotinan~iy 
o B a n h 1 1 o r o  C e ' l e l I u n  

~ -~ . 

OCT 26-1409-76 

OCT 26-1410-76 tGOO 

-- 

200-500 
50-500 

200-500 
20-500 

I 
20-400 
20-400 
20-400 

~ 

-70 



,LLonyctiae. 
h f a R  p a 6 o q ~ l ~  
reMnepary pa, 

"C 

U ~ y U e p a  TOJICTOCTeHHbIe  

K O B a H b l e  C C O e A U H U T e J I b -  
HblM BblCTYIIOM, T H n  1 
(puc. 10.1, 8) 

. - . - -. - . . - -. . - 

OCT 26- 14 13-- 76 

1 

Aaenewwe ycnosrroe py, Mna U ~ y ~ e p a  C T O n C T O C T e U -  I &IMU ~ ~ T P Y ~ K ~ M H ,  C @ a l l -  / U a M U  I l p U B a p H b l M U  BCTbIK,  

OCT 26-1413-76 1,6 
2,s 
4,O; 
6,4 

OCT 26-1412-76 1 i:!; 1 50-500 ( 1 1 

I U l ' y l [ e p a  C TOJICTOCTell-  
HblMl l  I ~ ~ T P Y ~ K ~ M U ,  C @ J I ~ H -  

I l a M U  I l P U B a P H b l M M  B C T I J K ,  

c m u n o M  ( u c n o n l ~ e ~ u e  1) 
unu n a s o M  ( u c n o n ~ e ~ u e  2), 
T u n  2 

OCT 26-1414-76 1,6 50-500 
2,5 200-500 
4,O; 50-500 
6,4 

I 

U ~ y U e p a  C TOJICTOCTel-1- 

I lbIMU ~ ~ T P Y ~ K ~ M I ~ ,  C @ J I ~ H -  
U a M U  I I p H B a p I l b l M U  BCTbIK 

n 0 j  n p O K J I a A K y  O B a J b H O r O  
c e s e e u R ,  T u n  2 

n p w M e p  y c n o ~ 1 4 0 r o  0 6 0 3 ~ a v e r l ~ n  unyuepa c D y = 3 0 3  MM 

Ha = 1,6 Mna (16 K ~ c / c M ~ ) ,  HT = Z10 MM. + n a ~ e ~ r  c coennnwrenbnuu HblcrynoM 
Y 

113 cranbr UC~3cn4, na~py601; 113 cram4 10: 

I ~ l l l y [ ( e p  300-16-210-BCr3cn4-10  OCT 26-1 404 -76  
-- - 

175 

6,4 50-400 
OCT 26-1415-76 10.0 50-400 

16,O 50-400 
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9 
a 
Y 
*I 
5 e 

If: 
8 2  

E 2 

0 E 
I ; 

E r 
I - - 

If: 
( 0 -  
CI( 

m 
h 

N 
0 - 

j. 
6 P 

P al 
Y s 

Z 
E w 

5 
Y CK 

$ 8 
3 

2 :  
5 

X 3J 

a, 2 
g : 
2 t-" 
X 

B 

I ' f f a . 6 ~  11 
YKPEnJlEHUE OTBEPCTHB B CTEHYAX AnnAPATA 

n cd 

2 
cd 

U 

2 
'j 

U 

a' = 

0 - 
- 

q 
0 

P a 3 n k 1 4 1 r b 1 e  O T B C ~ C T & I I I  n C T e I l K a X  K O p l l y C a ,  ![1rklrl[a cnnprroro a r r n a p a T a  nnn I U T \ -  
I l e p O B  U J l O K O B  0 c j r a e J I R l o ~  CTeHKH U n 0 3 T O M Y  A\OJIXHbI 6 b l T b  6 0 n b u I e f i  W C T b t o  Y K p e n -  
neHb1.  Y ~ p C n n e H M e  O C y l I ~ C C T B n R e T C f l  n a T p y d K 0 ~  U I T y U e p a ,  Y T O J u e H H e M  Y K p e n n R e -  
~ 0 f i  CTeAKH I1 Y K P e n J R I O q M M  KOnbUOM. Haudonee P a q M O H a n b H b l M  U IIOBTOMY H a U -  
Gonee n p e : ~ n o q ~ u ~ e n b ~ f i r ~  y n p e n n e H i i e M  R s n R e T c R  yrcpenneaue n a ~ p y 6 ~ 0 ~  umyuepa. 

Ha PIIC. 11.1 n O K a 3 a H b I  TkrnOBbIe  KOUCTPYKUUU y K p e n . W ~ u f i  O T B ~ ~ C T H ~ ~  B C T e H K a X  
c e a p H b r x  anrrapa-ros. Y ~ p c r r n ~ l o r q ~ e  u o n b q a  n o n x f l b r  I I ~ T O T O B ~ R T ~ ~ C H  n p e n n o s T n T e n b t l o  
UeJIbHblMU [ , ' I o~) JcK~~TcR BblnO.?HRrb kiX U 3  n B Y Y  nOJIOBMH, n p n  3TOM C B ~ P I I O ~  lUOH 
(co c n n o u r t ! m t  n p o ~ a p o ~ )  non,r<c~ 6 1 , 1 ~ h  pacnonoxerr r r o j ~  y r n o M  45" K n p o n o n t > ~ l o r i  
ocu annapaia ,  ecnu m r y ~ e p  n o M e u i e H  H a  U u n n H n p u s e c K o M  ~opnyce] .  Bce y l c p e n n r l -  

l o q U e  K O J l b l l a ,  a T a K X e  H a K n a J H b I e  ~ ~ ~ ~ I L U K H  n 0 . 7 m H b I  HMCTb K ~ H T p O n f i H f i I e  C K B 0 3 H b I e  
OTEICPCTNR M10, P a C n O J I O x e H H b l e  B n u x ~ e f i  q a C T N  K O J I b q a  ( ~ O ~ ~ I U I K N )  n p H  p a d o s e h i  

nO.lOXeHMLl a l l n a p a T a  AJIR n H e B h l a T M s e C K O r 0  NCIILITBHIIR R p M e T U q H O C T U  C B a P H b I X  
UItlOB U ~ F ' ~ I T O ~ H ~ I M  A a B J l e H l I e h l  0,6 M n a .  

Ha pMC. 11.2 M 11.3 n o ~ a 3 a l l 1 , l  r i ; n o n b I e  K O t l c ~ p ) . l c ~ k l k l  CoeAMHeHRR HaKJIOHAbl): 
u T q u e p o e  H a  0 6 e q a f i ~ a u  u c M e u l t t l l l b r x  urryqepon f r a  s . r m u n T u s c c K o M  E H u u e .  
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Pllc. 1 1 . 2 .  I ~ ~ K J I o H H ~ I ~  
m T y q e p a  Ha 0 6 e s a R ~ a x :  
a - p a c n o n o x e H u e  osanb- 
HOrO OTBePCTHR H a  o6e- 
s a i i ~ e  c ymobl o M e x A y  
ocbm 60nbmer0 p a s ~ e p a  n 
obpasyro~ei i  0 6 e s a R ~ u ;  
6 - p a c n o n o x e a u e  UTY- 

sepa  B n n o c K o c T u  n p o -  
A o n b l r o r o  CeqeHuR o6esaii- 
~ t u  n o A  yrnoM y h r e w y  
O C ~ I O  mTyuepa &I 06pa3y- 
m u l e # ;  s, z - p a c n o n o x e -  
H u e  m T y  qepa u nnocKocTu 
n o r l e p e s u o r o  ceseHuR o 6 e -  
Y ~ ~ K H  n O A  HeKOTOPMhf 
Y r A O M  K ~ J I ~ B H o R  OCH 

PUC. 1 1 . 3 .  C M ~ U ~ H H ~ I ~  UTy- 
uep Ha s n n w n ~ u s e c ~ o ~  A H u q e  

P a c q e ~  Y K p e n n e H b i R  O T B ~ ~ C T U ~ ~  I lPOBOAllTCR n0 CT a B  1 6 3 9 - 7 9 .  
11.2.1. 0 6 n a c r n b  n p l l M e H e H L l R  Ll O C H O O H b f e  @ ~ p M ! J , l b l .  P ~ C Y ~ T  P a C r l p O C T P a H R C T C R  

Ha Y K p e n n e H U e  K p y r J I b I X  U OBanbHbIX O T B ~ ~ C T U ~ ~  B C T e H K a X  ~ k i J I k i H A p H Y e C K H X  o 6 e -  
saeK, KOHWqeCKUX n e p e x o n o B  u AHUU, a TaKxe ~ ~ ~ W ~ T N Y ~ C K I I X  u c @ e p ~ s e c ~ u x  
AHU14,  U3rOTOBnel lHblX H 3  IlnaCTUYHbIX B YCnOBURX 3 K C I l n Y a T a U I I U  c ~ a n e f i .  

n p e n e n b r  n p u M e H e H w R  MeTona pacqeTa u 3 ~ a s e 1 1 u ~  p a c s e T H b r x  A u a M e T p o n  DR A n n  
pa3JIUqHblX Y K p e n n R C M b I X  3JIeMeHTOB npkiBe,qel{bl B ~ a 6 n .  1 1 . 1 ,  a 3HaseHlLR P a C q e T -  
H b l X  a l l a M C T p O B  O T B ~ ~ C T H ~ ~  d~ - B ~ a 6 n .  1 1 . 2 .  

OTBCPCT~~R B Kpae~oi i  3 o ~ e  0 6 e s a e ~  11 J IHUIU,  K a K  n p a n u n o ,  I IC  n o n y c K a r o T c R ,  
n o 3 ~ 0 ~ y  paCCTORHlle (no n p o e K q U l 1  0 6 p a 3 y m q e f i )  OT o c u  m T y s e p a  no K p a n  q u n u u -  
~ ~ H ~ C C K O B  06esaii~1i 11~111. K O H l l Y e C K O r O  n e p e x o A a  ; ( o n x u 0  B ~ I T ~  

m e  Bo - m H p w H a  30Hb1 Y K p e n n e H U R ,  n p k ~ n c r a t o q c i i  K m T y u e p y  n p u  O T C ~ T C T B ~ U  

H a K n a A H o r o  Konbua, o n p e A e n R e M a R  no @ O P M ~ ; I C  ( 1  1 . 6 ) ,  a P a c c T o R H u e  (no n p o e K q u u  
0 6 p a 3 y m q e f i  OT OCU U l T y U e p a  Ha n J 0 C K O C T b  OCHOBal lKR A H U ~ ~ ) :  

&'1R 3.TnHnTWYeCKkIX A H W q  

~0 >,0,05 (D - d); ( 1  1 . 2 )  
)(.'1R C ~ ~ P H ~ ~ C K W X  n H U q  

x ,  > n l a x  ; O , I  ( I )  - 1 -  2s); 0,09D f s j  4 0 , 5 d .  ( 1 1 . 3 )  

1 8 2  

0 ,  1 
I -- 

0 , I  
4-1 cos CC DK 

cos CC 

n p H M e q a H n e .  Rennql~lla x - paccronnlle o r  uenrpa yxpennneworo 
OTBePCTbIR flO OCH SnnHnTlI~cCKOrO ,lIHNqn ( ~ 1 4 ~ .  11.3). 

d~ < r n a x  {(s - c); 0 , 2  VDR (S-C)}. ( 1  1 . 4 )  

3 r 1 ?  O r p a H U s ? l l I I l l  11e P a C n p O C T p a H R I O T C n  118 TaHreHl(liaJlbHblC ki  H a K A O H l l I ~ l C  

m T y q e p a ,  ocu K O T O P ~ I X  nexaT B n j r o c ~ o r r u  l l v n e p c q l l o r o  c e q e H u n  06esaii~U. JJnn  
H e U C H T p a n b l l b l X  ( C M C U ~ H H M X )  I l l T Y ~ e P O B  Ha 3.XJTHnTkigCCKHX j lHAl&3X Y < 60'. 

Pacqer~~ble napaMerpL.1. P a c l r r ~ ~ ~ h r e  r o n u c u l l b l  cTeHoK y K p e n m e M b r x  3 n e ~ e l r ~ o n  
0 6 e q a e ~ ,  K O l l l l ~ C C I ( H X  ][lltlll[ I1 IICPCXO;(OH OllPe,'(CJInFOTCR n o  COOTBCTCTBylO~HM @p- 
MynaM I( r:I. 6 11 7. n.rl>l 3.'1.11111I.II~I('CKHS UHHIII,  1 l a ~ P Y ) K e H I I b I X  BHY'CPeHHUM 1136~1- 
T O I I H ~ I M  : ( ; I u . T ~ ' I I I I ( ~ ~ I ,  J ) ; ~ ( . ~ I c ' I ' H ; I H  T ~ J I I I ~ I ~ I I : ~  C T e l w l l  o n p c A e n R e T c n  I IO cpop~yne 



O ~ ~ e p c ~ l l e  B c T e l l l t e  o b e ~ a i l ~ u ,  nepexona 
u~wr ~ r r e q a  npu  r l a n u q n n  u r T y u e p a  K p y r J r o r o  

nonepeworo c e l l c l l l r n .  o c b  K O T O P O ~ O  coma- 
A a C T  C lIOphla.flbl0 K nOBePXIlOCTU B U e H T p e  
OTUCIlCI'L1n, OTDCPCTUe Pi UITYUeP,  OCU KOTO- 
~ L I X  J I C X ~ T  u n d ? o c K o c T n  n o n e p e s H o r o  c c l l e -  
H M R  U N ~ U I I A ~ I . I ~ I ~ C K O ~ ~  unu K O I ~ U ~ ~ C K O ~ ~  0 6 ~ -  
Y ~ ~ K M  U I l a l l p a B J I e H b l  K IIOBepXHOCTU n O f i  
HeKOTOPLIM YrJIOM ( ~ a ~ r e ~ ~ 1 l a J I b ~ b l e  U T y -  

uepa), a T a K X e  K p y r n O e  O T B e p C T U e  6e3 m T y -  

uepa (pnc. 1 1  . I ,  a-u, puc. 11.2, 8, 2) 

O ~ ~ e p c ~ u e  c M e q e H H o r o  m T y u e p a  [ l a  sn- 
~ M ~ T H ' i e C K O M  A H U u e  (pile. 1 1.3) 

O ~ ~ e p c ~ u e  o s a n b H o r o  n p o @ u n ~  n p u  H a n a -  

s u n  H a K n o H H o r o  m T y u e p a  K p y r n o r o  c e q e -  

HHR,  K O r A a  O C b  U T y U e p a  JIeXttliT B n.'IOCKOCTU 
n p O A O J b H O r 0  C e q e H r r R  06eqaA~u (a = 0) 
PUC. 1 1 . 2 ,  6,  a T a K X e  O T B e p C T U R  B c @ . ? ~ H Y ~ -  
CKUX A H U q a X  

d + 2c 
cos" 

1 O ~ a . l b H 0 e  O T B e p C T U e ,  Y KOTOPOTO 6 o n b m a ~  (4 $ 2c) X 
OCb C O C T a B n R e T  Y r O J  C o6pa3ymqeti o6e- dl  + 2c 
q a i i ~ u  (pvc. 11.2, a) 

O B ~ J ~ H O ~  Ol'B('pCTkle, y K O T O p o r o  h1CliblUa;I 

OCb IIaXOfilITCR B IlJIOCKOCTH np0!10.1bHOrO 
c e s e H u R  06eqaiisa (01 = 90') 

O ~ ~ e p c ~ u e ~ n ~  m T y u e p a  K p p r n o r o  nonepcs- 
r l o r o  c e 1 1 e H n R ,  O C ~  K O T O P O ~ O  c o B n a A a e T  c [ l o p -  
MaJIbIO K I I O B e P X H O C T I ~  B U e H T P e  OTBePCTUII ,  
l lPM I1aJIUYll)l  O T ~ O P T O B K U  HAM T O P O O ~ ~ ~ ~ H O ~ ~  
BCTaBKM ( ~ M c .  1 1 . 1 ,  2 I4 3 ~ )  

P a c l r e ~ ~ ~ r e  finrlrl1,r ~ r r e r u ~ l c i i  FI ~ l r g ~ p e ~ l ~ ~ e i i  ~ rac r r i i  InTyr lc :pa ,  y s a c T B y l o q u e  B y K p e -  

n.ileHUH OTBepCTUR u y Y I ~ , I . H B B & M ~ ~ ~  n p l i  p a c q e T e  ( p ~ l c .  1 I .  1 ,  0-x), o n p e A e n m o T c R  

no @ o p ~ y n a b i :  

l , ~ = r n i n  11,; 1,251/(df 2c)(s l -c)};  (11.8) 

1 , ~  = rnin { l , ;  0,5 I / (d  + 2c) (s, - 2c) \ .  ( 1  1.9) 

B wysae npoxonxqero t u T y u e p a  on~of i  T o n u u r T L r  ( p t r c .  1 1 . 1 ,  6 u o) I IpPlHUMaeTCR 
s2 = -  S1. 

I L I n p u ~ a  ~ O H ~ I  y K p e n n e H u R  B 06esafi~ax, n e p e x o A a x  1.1 A H n u a x  o n p e U e n n e T c R  

no a o p ~ y n e  
B,, = T/DR(S - c). (11.10) 

P a c q e ~ ~ a ~  m i r p ~ ~ ~ a  WHLI ~ K P C I I ~ ~ I I U R  B C T ~ A K ~  O ~ ) C ' I : I ~ ~ K I I ,  II(?PCXOAa W.UU , ~ l r u ~ l [ a  
u O K p e c T H o c T I r  r l r p r y r l e l ) a  o n p e A e n r r r , r c x  no @ o p ~ y n e  

b , ~  = rnin (1,; R o ] ,  ( I I . I I )  

r A e  1, - p a c c T o n H l l e  o . r  ~ ~ a p y x ~ o i i  c T e H K n  u l r y L L e p i l  ,yo CI~?~xanurero H e c y q e r o  
KOHCTPYKTUBHOrO 3 . leMeHTa H a  Y K p e n J I R e M O M  3 n e M e l r T e  ( I < o J ~ ~ u ~  X e C T K O C T H ,  @ I ~ H u ~ ,  
onopbr u T. n.). 

P ~ C Y ~ T H ~ R  1Il ITpl l l la  3011bl Y K P e n J l e H M R  blR YYUTLlBaeTCR T O J L K O  n p U  H a n U Y U l l  

B l r y T p e H H e r O  1 i 3 6 b l ~ 0 ' 1 ~ 0 r 0  A a B n e H U R  B a n n a p a T e ,  n p l l  H a n U Y U U  H a p y X H O r O  A a B n e -  
HUR bl R = 0. 

P a c s e ~ ~ a ~  l m p u l l a  H a K n a A H o r o  K o n b u a  (puc. 1 1 . 1 ,  e n a) o n p e n e n R e T c R  no 
@ P M Y ~ ~  

b , ~  = m i l l  16,; V D R  (s, -k s - c)] .  (11.12) 

P a c q e ~ ~ a n  m r l p u e a  ~ p e 3 ~ 0 f i  6 0 6 b I L L l ~ U  (Puc. 11 .1 ,  3) paCCYMTbIBaeTCR n0 @oP- 
M y n e  

b , ~  =: m i 1 1  (6,; V 7 ~ l i  (h - c)} . ( 1  1.13) 

P ~ C Y C T H ~ H  I n n l , l l l r a  H ~ K J ~ ~ A H o ~ ~  6 0 6 b l m ~ u  ( p l r c .  1 1 . 1 ,  11) o n p e , T e J I R e T c R  no 
a o p ~ y n e  

b , ~  = rnin (6,; V r L ) ~  ( h  + s - c)) . ( 1  1 . 1 1 )  

P a c q e ~ ~ b l f i  A H a M e T p  O T B e p C T U R ,  H e  ~pe6ymqero Y K p e n n e H H R  n p H  OTCYTCTBUH 

~ 3 6 b 1 ~ 0 ~ ~ 0 f i  TOJlIUMHbl CTeHKW a n n a p a T a ,  paCCYUTbIBaeTCR no @ 0 p ~ y n e  
 do^ = 0,4Bo. (11.15) 

~ o s ~ ~ a q w e ~ ~  n p O q H O C T H  C B a p H U X  C O ~ ~ ~ H H ~ H H ~ .  Ecnu O C b  C B a p H O r O  COeAUHeHHR 

Y A a J l e H a  O T  H ~ P Y X H O ~ ~  n O B e p X H O C T U  U T y U e p a  H a  P a C C T O R H U e  6 0 n b m e  3s, T O  ~034- ' @ U U I ~ ~ H T  I lpOsHOCTU C B a p H O r O  COeAHHeHUR n p U  P a C Y e T e  Y K p e n n e H U R  O T B e p C T U R  UIe- 
A y t X  I l p U H U M a T b  cp = 1. B H C K n I O s U T e n b H b I X  U I y s a R X ,  K O r n a  C B ~ P H O ~ ~  U O B  nepece- 
K a e T  O T B e p C T U e  U n U  Y A a n e H  OT aapymriofi I IOBepXHOCTU I l r T y U e p a  H a  P a C C T O R H U e  
MeHbLUe 3s, n p U H H M a e T C R  cp ,< 1 B 3aBUCUMOCTU O T  B H A a  U K a Y e C T B a  C B a p H O r O  m B a .  

Emu n n o c K o c T b ,  npoxonnuan q e p e s  n p o n o n b ~ ~ f i  m o ~ ,  H O C ~  m T y u e p a  06pa- 
3 y n ~  yron H e  &nee 30 "C c n n o c K o c T b r o  n o n e p e s H o r o  c e s e H w R  u w n e ~ ~ p n ~ e c ~ o H  unw 
K O H U Y ~ C K O ~ ~  o6esa i i~u ,  T O  n P U H U M a e T C R  (PI = 1. B OCTaJlbHbIX CJIYYaRX n p U H H M a e T C R  

4 1 B 3aBUCUMOCTH O T  B U A a  Pi K a q e C T B a  C B a p H O r O  N B a .  
O T H O I U ~ H H ~  A o n y c r a e M w x  nanpnxe~wk.  Ann ~ ~ e r u ~ e i i  s a c T w  m T y u e p a  

xl = m i n  ( 1  , O ;  [a],/[u]); (11.16) 

A n R  H a K n a A H O r O  K O n b U a  U n U  6 0 6 b 1 m ~ a  

x2 = rnin ( I  , O ;  [a],/[n]}; (11.17) 

n J f R  B H Y T P ~ H H ~ ~ ~  4 a C T U  U I T y U e p a  

x, = rnin { I  , O ;  [oJs/[u]). (11.18) 

11.2.2. O d u ~ o r l f i ~ . e  omoepcmus. O ~ ~ e p c ~ n e  c s u T a e T c R  O ~ H H O ~ H ~ I M ,  emu 6nwxaii- 
Nee K H e M y  O T B e p C T U e  Ire O K a 3 b I B a e T  H a  H e r 0  B n n R l I U R ,  s T 0  H M e e T  MeCTO, K O r n a  p a C -  
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~ P O K ~ ~ X K H  H 3  HeMeTaJIJlH'leCKHX M a T e p H a J l O B  XJlR C T a H X a p T H h I X  @ J I ~ H I ~ ~ B u x  C O ~ A H H ~ H H ~  CTaJlbHMX a n n a p a T O B  

(PHC. 13.6, a), OCT 26-430-79 

d. M M .  R J l R  I l p O K J I a A O K  U C l l O J I H e H H I I  

1 I H a  p,, lrlna 

/ I 

1500 1547 1547 1568 1 3 ~ 0  1606 1602 1625 1516 1516 1539 1551 1576 1549 1572 1507 1507 1539 1539 

1600 1646 1646 1680 1680 1706- 1706 1730 1615 1615 1649 1649 1675 1653 1677 1607 1607 1638 1638 

1700 1746 1746 1780 1780 - - - 1715 1715 1749 1749 - - - 1707 1707 1737 1737 

1800 1845 1846 1880 1880 1908 - - 1815 1815 1849 1849 1877 - - 1807 1807 1837 1837 

1900 1944 1944 1984 1984 - - - 1913 1913 1953 1953 - 
- ~ -  

1905 1905 1940 1940 1 
2000 2044 2044 2084 2084 2114 - - 2013 2013 2045 2045 2075 - - 2005 2005 2040 2040: 

2200 2244 2244 2284 2284 - -- - 2213 2213 2245 2245 - - ' - 2205 2205 2240 2240 

2400 2444 2444 2488 2494 - - - 2413 2413 2449 2455 - - - 2405 2405 2450 2450 

2600 2654 2654 2693 2698 - - - 2614 2614 2653 2658 - - - 2610 2610 2655 2655 

2800 2854 2854 2893 2902 - - - 2814 2814 2853 2862 - - - 2810 2810 2851 2851 / 
1 3000 3054 3054 3104 3104 - 3014 3014 - 3064 3064 - - 3010 3010 3070 3070 - 

3200 3254 3254 3304 3304 - - - 3214 3214 3254 3254 - - 3210 3210 3260 3260 

- 

- 

3400 3464 3484 3504 - - - 3424 3434 3454 - - - - 3415 - - - 1 - 
3600 3664 3684 3704 - - - - 3624 3634 3654 - - - - 3615 - - - 

3800 3864 3894 3914 - - - - 3824 3844 3864 - - - - 3815 - - - 

4000 

-- 

n P H  M  e q a H  U  rl: I .  M a ~ e p u a n  n p O K J l a A O K  n a p O H H T  no rOCT 4 8 1 - 7 1 ,  p e 3 1 i ~ a  no rOCT 7338-77, K a p T O H  ~ C ~ ~ C T O B ~ I ~  n0 
r O C T  2850-75. @ ~ 0 p o I l n a c ~ - 4  n o  rOCT 1 0 0 0 7 - 7 2  2. n p o K n a J ( ~ w  H C n O n H e H H R  1  - A n n  @ ~ ~ H U C B  C  ~ ~ J ~ o T H H T ~ ~ ~ H o ~  n O B e P X H O C T b I 0  S B M -  
C T Y n - - B n a U H H a >  H  a U l H n - n a 3 ~ ,  H C n O n H e H u R  2 - WH & J l a H q e B  c I - ~ ~ ~ K o R  ~ ~ J I O T H H T ~ J ~ ~ H O ~ ~  I l O H C P X H O C T b I O  ( C O ~ A H H H T ~ J ~ ~ H M M  B L I C T Y ~ O M ) .  
3. T O ~ W H H ~  n p O K J l a A O K  H 3  n a p O H H T a  S = 2 MM. H 3  p e 3 H H h l  - F = 3 MM. n p H  M  e p y C J l  0 B H  0 r 0 0 6 0 3 H  a..l e H  H  R  n p O K n a R K H  H C n O J l H e H H R  1 A J l R  & J l a H ~ a  A W a M e T P O M  1000 MM. H a  Py = 1 , 6  Mna:  

n p o ~ ~ a a ~ a  1-1000-16 OCT 26-430-79 
-- 

4064 4104 4114 - - - - ( 4024 4053 4063 - - - - 4015 - - - 



~ ~ O K ~ ~ A K H  a c 6 0 ~ e ~ a n n n r e c ~ w e  Ann CTaHAaPTHblX ( P ~ ~ H ~ ~ B M x  C O ~ A U H ~ ~ I U ~  
cTanbHMx annapaToa (pnc. 13.6, 6) ,  OCT 26-431-79 

T a 6 n n u a  13.16 

l lpoenan~u MeranneqecKee BocbMnyronbHoro cereHnn 
An5l CTaHAapTHblX (PJIa~qeBblx C O ~ J ~ H H ~ H H ~ ~  CTaJlbHblX aIIIIapaTOB 

(pnc. 13.6, z ) ,  OCT 26-432-79 

D,, MM, ~a py, h l n a  

( 1,G 1 2,5 1 4,O 1 6.4 

d ,  MU, ~a py, M n a  

1.0 1 1,6 1 2,5 1 4.0 1 6.4 Dy. 
M M  

400 

450 

457 
507 
557 
669 
774 
884 
989 

1094 
1205 
1309 
1416 
1520 
1625 
1730 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 

- 

- 

n p W M C 'I a H H R: I .  ~ P O K J I ~ A K H  IlpWMeHRDTCR K '$UIaHflaM no ~ a 6 n .  13.8. 
2. M a ~ e p n a n  06onoqeK npoKnagoK ebl6Hpalo~ B saswcHMorTH OT ycnoswR sKcnnya- 

Taunn no cne f iy lo~e f l  ~ a 6 n ~ u e :  

I  I l l  I  I  I l l  

PY' 
Mna 

6,4 
8,O; 10,O 

16,O 

6,4 
8,O; 10,O 

16,O 

429 
479 
529 
641 
746 
848 
953 

1058 
1155 
1259 
1366 
1470 
1575 
I680 
- 

- 

- 
- 
- 
- 
- 
- 

- 

- 

- 
- 
- 

- 

457 
507 
557 
657 
757 
869 
969 

1074 
1189 
1289 
1388 
1493 
1602 
1706 
- 

- 

- 
- 

- 
- 
- 
- 
- 
- 

- 
- 
- 

400 
450 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2200 
2400 
2600 
2800 
3000 
3200 
3400 
3600 
3800 
4000 

429 
479 
529 
629 
729 
833 
933 

1038 
1139 
1239 
1338 
1443 
1552 
1656 
- 

- 

- 
- 
- 
- 
- 
- 

- 

- 

- 
- 
- 
- 

433 
489 
539 
639 
739 
841 
941 

1037 
1139 
1237 
1338 
1442 
1540 
1648 
1748 
1849 
1953 
2Q44 
2244 
2448 
2657 
2857 
3064 
3264 
3464 
3664 
3874 
4074 

~a3Mepbl.  M M  

- 

D s I l I c  

TonqwHa 
060~70q~H.  

M M  

0.3 
u.3 
0 . 2  
0 , 2  
0.2 

I4cnon - 
IreHHe 

npoKnag- 
K W 

1 
2 
3 
4 
5 

Dy. 
M hl 

1000 

1100 

457 
513 
563 
663 
763 
865 
965 

1065 
1167 
1267 
1366 
1468 
1568 
1680 
1780 
1881 
1985 
2084 
2284 
2488 
2693 
2893 
3104 
3304 
3504 
3704 
3914 
4114 

M a ~ e p n a n  HanonHwTenR npoKnagoK: Kapron ac6ec~oBbIil no rOCT 2850-75 
HnH 6 y ~ a r a  ac6ec~oeaff no rOCT 23779-79. 

n p n u e p  y c n o ~ ~ o r o  0 6 0 3 ~ a r e ~ m 1 1  npoKnafiKH &nil + n a ~ r l e ~  
AHaMeTpOM 1400 M M  Ha py = 2,5 M n a :  

I l po~nad i i a  1400-25 O C T  26-431 - 79. 

M a ~ e p ~ a n  

A ~ I O M H H H R  A n ,  r O C T  13726 - 78 
JlaTyHb Jl63. r O C T  2208 - 75 
C~a.nb 10X13M. r O C T  4986 - 79 
C ~ a n b  08X18H9M. r O C T  4986 - 79 
C ~ a n b  08X18H12BM, r O C T  4986 - 79 

433 
489 
539 
639 
739 
841 
941 

1037 
1139 
1237 
1338 
1442 
1510 
1648 
1748 
1849 
1953 
2044 
2244 
2448 
2662 
2866 
3064 
3264 
- 

- 

- 
- 

7 
7 
9 

7 
8 

10 

433 
489 
539 
639 
749 
851 
953 

1051 
1161 
1267 
1370 
1476 
1574 
1674 
- 

1876 
- 

2074 
- 
- 
- 

- 
- 
- 
- 
- 

- 

457 
513 
563 
663 
763 
865 
965 

1065 
1167 
1267 
1366 
1468 
1580 
1680 
1780 
1881 
1985 
2084 
2284 
2488 
2698 
2902 
3104 
3304 
- 
- 
- 
- 

12 
12 
20 

12 
14 
22 

1 pasMepu, 
J'Y. 

Mna  1 D  I s j b l c  

430 
475 
475 

510 
525 
525 

457 
513 
563 
663 
773 
875 
977 

1079 
1189 
1295 
1398 
1504 
1606 
1706 
- 

1908 
- 

21 14 
- 

- 
- 
- 
- 
- 
- 
- 
- 

- 

16 
16 
25 

18 
18 
26 

10 
14 
18 

10 
15 
18 

6,4 
8,0; 10,O 

16,O 

6,4 
8,O; 10,O 

16,O 

1070 
1090 
1120 

1170 
1190 
1235 

26 
34 
50 

26 
36 
54 

22 
28 
42 

-- 

22 
30 
46 





n p H M e  q a H H R! 1. ~ H B ~ ~ H H R  D@, D6,  DL. Dz, 01. ho, h4, d B  H Z ( ~ H C ~ O  

~ O ~ T O B  H n H  IIII~HJI~K) C M .  B Ta6n. 13.2 H 13.3 A n R  COOTBeTCTBYlOWHX py, 3Ha'IeHHR 

D 0, H ha CM. B ~ a 6 n .  13 4. 2. B cnyqae n p H M e H e H H R  606hIureK npl4 pa6oqeR TeM- 
n&aType Bblme 200 *C o H H  n o n x n u  G H T ~  IIPOBepeHbl PacseroM npH pa6orux ycno- 
B H R X  (pa6oqeR TeMnepaType H pa dose^ n a a n e ~ u n )  no a o p ~ y n a h r ,  npnseneHHblM 
B OCT 26-01-748-73. - 

n p  H M e p  ~ ~ C ~ O B  H O r 0  0 6  0 3  H a  9 e H  H fl ~ O ~ ~ I L U K H  Tnna A ,  Hcnon- 
H e H H R  3 H a  D = 100 MM, py = 4.0 Mna T O ~ ~ H H O R  f f  = 65 'MM: 

6o6aurrta A-3-100-40-65 OCT 26-01-748-73. 
606bImKH Tnna fi H C n O n .  

200 

li p H M e  s a ri H R: 1. 3 ~ a s e ~ n ~  Da, D 6 ,  Dl. Dp, a, ,  h,,  dB H z (sucno 60n- 

Toe H n H  UIIIHneK) CM. B Ta6n. 13.2 H 13.3 RnR COOTBeTCTByIOll&llX Py. 3BaqeHHR Dvs 
at H ha CM. B Tabn. 13.4. 2. H a ~ n a n ~ b ~ e  606blm~u n p e n ~ a 3 ~ a s e ~ u  nnn annaparoB 
H a  ABYXC~ORH~~X ~TaneR 3. Malepuan C O ~ C T B C H H O  ~ O ~ H W K H  T ~ K O R  Me, KaK MaTe- 
PHan OCHOBHOrO C n O R  AB~xcIIoRHoI~ CTRJTH, a KOIlbqa H BTYnKH - ICaK MaTCPnan 
n a a ~ ~ p o ~ a ~ ~ o r o  cnorr. 4. B cnyqae IIpHMeHFHHR 606b1me~ n p ~  pa60qcR TeMnepa- 
TYPe ehllue 200 OC O H U  ~ O ~ X H U  6b1~b npoBepeHbl pacreroM npn pa6osnx ycnoBnnx 
(Pa6oseR TeMnepa~ype ir p a 6 o q e ~  n a ~ n e ~ u n )  no a o p ~ y n a ~ ,  IIpHBeAeHHblM B 
OCT 26-01-748-73. 

50 
60 
85 

115 
160 

50 
50 
60 
65 
74 

24 
24 
30 
32 
36 

12 
12 
12 
12 
14 

58 
68 
93 

123 
168 

219x10 550 

1 ,o 
1,6 
2,5 
4,o 
6,4 



3 n e ~ e n r u  crannaprnux $ A ~ H L ( ~ B U X  coennnennii Ha samnmax p,nn cranbnwx cBapswx annaparoe, 
OCT 26-01-396-71 H OCT 26-01-385-72 

MM 

n p H M e s a H H R:  1. Ma~epHan @ n a n q e ~  H 6 0 n ~ 0 8  - cornacno ~ a 6 n .  13.5 H 13.11. ne~aneti S ~ X H M O B  - no OCT 26-01-385-72. 
3aXHMU MOrYT 6 b l ~ b  BblnOnHeHLd H 3  YrnepOLlHCTblX H aYCTeHHTHblX craneti. 2. npenenbl IlpHMeHeHHS @naHqeB B SaBHCHMOCTH OT MaTePHana 
H TCMnepaTypU J(OnXHhl COOTBeTCTBOBBTh ~ a 6 n .  13.6. 

n p H M e p u y c n o B H o r o 0 6 o 3 H a s e H H x: @ n a ~ e u  nnx annapara, He conepxawero B ~ ~ U B O -  H ~ H  n o x a p o o n a c ~ ~ R  Cpenbl. 
HCnOnHeHHR 1. LlHaMeTpOM D = 1200 M M  Ha py = 0.6 Mna: 

Q n a ~ e y  1-1-1200-6 O C T  26-01-396-71: 
TO me nnx annapaTa, coaepxawero B ~ ~ L ~ B O -  H ~ H  noxapoonacHym cpeny: 

Q n a ~ e y  2-1-1200-6 O C T  26-01-396-71. 
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6) npu 66nbmux paCseTHb1X TeMnepaTypaX 

[ U S ]  = min { a T / n T ;  aA.lOb/nn; a l%. lob /nn\  (13.2) 

3anacu nposHocTH nnn 6 o n ~ o s ,  OCT 26-373-78 

m e  u ~ . ~ ~ ~  - cpeAHee s ~ a s e ~ u e  npeAena ~ n u ~ e n b ~ o i r  ~ P O ~ H O C T H  3a to5 s npw pac- 
seT~oii TeMnepaType, Mna; a, oL . , , ,  - c p e ~ ~ w i r  1% - ~ b ~ f i  npeAen non3ysec~u 3a . - -  -," --  
lo5 s npe p a c s e ~ ~ o i i  TeMnepaType, m a .  

3a11acbi npOsHOCTli AnR ~ O ~ T O B  npUHUMaIoTCR n0 ~ a 6 n .  13.23. Aonyc~ae~bre  
HanpRmeHuR Ann ~ , C J I O B U R  npeAeapaTenbHoro a a ~ ~ r a  MoryT 6b1Tb ysenuseHb1 He 

I I 

6) AnR CeVeHHR 5 ( B  MeCTe COeAHHeHNR BTYnKU 
c o6esaR~oR) npU p < 4,O Mna F i  secne UFiKJlOB Ha- 
rpyXeHHR N < 2000 

[a+,] = 0,003E; (13.3) "T 

E 
= min jm In 100 0-1 . loo-$ + 2 7  

rAe I@ - oTHocuTenbsoe nonepesaoe cywesee MaTe- 
. p a n a  o6esaii~u npu pacse~soii TeMnepaType, %; 

oml - npenen ycTanocTu MaTepaana 06esaB~u npu 
p a c s e ~ ~ o i i  TeMnepaType, Mna ( s s a s e ~ u e  [o+,] M O X H O  

T a m e  onpenenuTb no pwc. 13.10); Puc. 13.11. Ona~ueeoe co- r) AJlR C B O ~ O A H O ~ O  @aHUa (Konb~a) eAWHeHue 

~ P H  p >, 4,O m a  AOnyCKaeMbIe HanpRXeHUR [o&,] YMeHbIlIaIOTCR B 1,5 pa3a. 
~ 0 n y c K a e ~ b l e  HanpRXeHHR BCeX 3neMeHTOB @ ~ H ~ ~ B o ~ o  COeAHHeHFiR npH 

p a o l e ~ ~ o i i  TeMnepaType MeHee 20 "C npuHuMamTcR TaKnMw x e ,  KaK H npw +20°C 
(npA ycnosuu npuMeHuMocTu MaTepaana npe 3a~aHH0k pacse~~oi i  ~ e ~ n e p a ~ y p e ) .  

06qni i  nopnnoK pacreTa. K O H C T ~ ~ U ~ O B ~ H F ~ ~  u pacseT a n a ~ u e ~ o r o  coeAuHeHwa 
PeKOMeHAyeTCR BbInOnHRTb B UIe~yIOlL(efi llOCJIeAOBaTf3bHOCTK (OCT 26-373-78). 

np~HuhfaeMb1e KOHCTPYKTUBHbIe U OIlpeAenReMble PaCYeTOM pa3MepbI NaHUe- 
BOrO COeAUHeHUR IIpUBeAeHbI Ha p H C .  13.11. 

Osanb~oro unn 
BOCbMHYrQn bHOrO 
ceseHHa 

. I T o n b ~ o  Ann ynnoTHeHHn mwn-nas .  



T a 6 n w u a  13.25 

U U ~ H H ~  ~ I ~ J I o T H u T ~ ~ ~ H o ~  npOKJla&KU bn B 3aBUCUMOCTU O T  ee KOHCTpYKqHW, 
M a T e p n a n a  w n w a M e T p a  a n n a p a T a  D, OCT 26-373-78 

D ,  M h l  

P ~ K O M ~ H A ~ ~ M ~ I ~  A H ; I M e T p U  6 0 ~ ~ 0 6  d g  B 3aBWCUMOCTH O T  py  H D, 
OCT 26-373-78 

6) O T H O U I e H H e  6 o n b r u e k  T O n n l U H b l  BTYnKW @JIaHqa K ~ e ~ b ~ e f i  fi = sl/s0 A n n  
n p A B a p H b I X  BCTblK @ J I a H q e B  W ~ Y P T O B  B ~ I ~ W P ~ K ) T  no pUC.  13.12, A n R  n n o c K U X  npw- 
s a p ~ b r x : @ a ~ q e ~  fl = 1; 

r) A n H H a  BTYnKW I I p W B a P H O r O  BCTblK @ n a H q a  

1 > 3 (s, -so). . . 
Bbr6wparo~ A H a M e T p  ~ O ~ T O B  (mnwne~) dB no 1a6n. 13.26 (npw A B y X  3 H a s e H U R X  

n p H H U M a l 0 ~  ~ e ~ b u l e e ) .  

. , 
rAe DOH - B H Y T P ~ H H W ~ ~  A H a M e T p  K O n b q a  ( C B O ~ O A H O ~ O  @ a H U a ) ;  pa3hlep D E  - n P H -  
HAMaIOT C O K O H q a H W e M  H a  0 U n k i  K p a T H b l V  5 MM. 



A u a ~ e ~ p  donroe (mnune~),  pacreTuan nnoqaab HX nonepernoro cerennn fs, 
nHaMeTp o ~ ~ e p c s w t i  noR 6 o n ~  d ,  snarenun BenurtiH a H k, 

OCT 26-373-78 

rAe a - IIO ~ a 6 n .  13.271 pa3Mep Dg npAHHMaIoT C OKOHqaHHeM Ha 0 UnU KpaT- 
HbIM 5 MM. 

H a p y x ~ b ~ f i  AHaMeTp npOKnaAKH 

b~ = 0,5b, npw b, ,t 15 M M ;  ( 13 .13 )  

b E = 0 , 6 1 / G  npw b n >  15 (13.14) 

. =-% I a o n w s a 1a.m 

1 
Pacrernue napaMerpb1 npoaaanoa, OCT 26-373-78 

--- 

OBU ~ H O ~ O  
HJlH BOCb- 
MHyrWb- 
HOrO ce- - q e n w ~  hle- 

1 TaJInHqe- 
CKaR 

Ann C p C A  C B ~ I C O K O R  n p o H H K a H ) I L ( C R  C ~ O C O ~ H O C T ~ D  (BOAOPOA, TcJIAR,  ncr- ' . - / H ~ ~ T C I P O ~ ~ K T Y ,  C I H I C H H b I C  a 3 b l  H T .  . . I .  



P e ~ o ~ e ~ n y e ~ b l i i  war 6onroe t6 B s a e e c n ~ o c ~ n  OT d,,, 
OCT 26-373-78 

rne A = hil/= - K O ~ ~ Q M ~ N ~ H T ,  o n p e ~ e n ~ e ~ b ~ f i  no puc. 13.14; 
r) 6e3pa3MepHblfi napaMeTp 

w = [ I  + 0,9k (1 + $lj2)]-*, (13.19) 

m e  j = ~ / s E ;  $1 = 1,28 Ig Y ;  Y = DCb/D - AJIR nJIOCKUX IIpMBapHbIX @ ~ I I U ~ B  
(CM. PNC. 13.1, a-0; 13.3) ki  IlprtBapHbIX BCTbIK ( P ~ ~ H u ~ B  (CM. PHC. 13.2; 13.4; 13.5); 
f( = D1/D4 - AnR ~ Y P T O B  C B O ~ O A H ~ I X  @naHueB (CM. pMC. 13.1, 2, a); K = D@/D, - 
Ann Koneu C B O ~ O A H ~ I X  (Pnaeqea (CM. puc. 13.1, z, a);  saaseHue napaMeTpa 9, MOXHO 
TaKXe onpenenwm no pac. 13.15; 

Pwc. 13.13..Tpa@a~ nna onpeAeneHuR K O ~ @ @ U U H ~ H T ~  x 

266 

Puc. 13.14. T p a @ w ~  Ann onpeAeneHwR K O ~ @ @ N U U ~ H T ~  A: 
I - Ann nnocKnx npnsapnblx @ n a ~ q e s :  2 - Ann npnsapirhlx 

B C T ~ I K  @naHqes 





m e  fs - pacqeTHaR nnoqanb nonepewor0 ceseHun 6 o n ~ a  ( r r r n u n b ~ ~ )  no BHyTpeH- 
HeMy ANaMeTpy pe3b6b1 (CM. ~ a 6 n .  13.27); E E  - MOAyJIb np0~0.lbH0fi YnpyrOCTU 
MaTepuana 6 o n ~ a  (rrrnanb~u), Mna.  

KO~$@NUNCHT XCCTKOCTN @ J I ~ H u ~ B o ~ o  COeAHHCHI~IR 

m e  YH = 6/(EI{h3gK); - napahteTp, or:pe~enne~b18 no prrc. 13.15 B ~ ~ B I I C I ~ ~ I O C T I I  

OT OTIIOUIeHIlR K =  D@/DB; D s  - ~ a p y ~ ~ b l f i  ANaMeTp K O I ~ T ~ K T ~ ~ O ~ ~  IIOBepXHOCTki 
6 y p ~ a  (Ha PUC. 13.1, 2 Ds  = D3); h - TOJIUHHa C B O ~ O A H O ~ O  KOJIbUa ( ~ a  PUC. 1 3 . 1 , ~  
h - h,). 

Qt = yzs f sEs  [0 ,5  (am1 + a@,) t a  - a n t s ] ;  
(13.33) 

B) Ann (pJIdkl4eB C O  C B O ~ O A H ~ I M I I  KOnb- 
UaMu 

Qt  = Y z s f ~ j E ~  [0>5  (at$+ 4- a , , t ~ )  - a ~ t s I .  
(13.31) 

3Aecb a@, I1 -- ~ 0 3 @ ~ 1 1 4 ~ € ! l l T b 1  TChlnC- 
paTypHoro n r ~ ~ e f i ~ o r o  pacmrlpekrm pas- 
H ~ I X  (pna~uen;  f E  - 110 ~ a 6 n .  13.27; t@, 
t,, ts - no 1a6n. 13.21. 

EOJITOE~R Harpy3Ka E YCJIOBI iRX NOH- 

Taxa (no no;ldqI$ BHyTperlrIero ~ a s n e r r ~ n ) :  
a) 111x1 p 4 0,6 M n a  

Psi = max jaQg i- RE; nDII.Cpb~q; 

014 I ( J ~ l ~ ~ z s f s ) ,  (13.35) 
m e  q - napaMeTp, onpe~enne~brf i  no 
~ a 6 n .  13 28; U - K O ~ @ @ H U U ~ H T ,  OnpeAe- 
nrre~brfi no Qoph~yne (13 27); 

6) npll p > 0,6 M n a  - hlaecuhianb- 
Hoe s ~ a s e ~ u e  no @ o p ~ y n e  (13.35) (6e3 
y neTa TpeTLero sneea). 

6 o n ~ o n a R  ~ a r p y s ~ a  B pa6osux ycno- 
BURX 

P s 2 = P s 1 - t ( 1 - a ) Q g - t Q t ,  (13.36) 
flpHseM BeJIMqkiHa Qt Y'lFiTHBaeTCR TOJIbKO 

npu Qt > 0. 
npu~eAeHHb1e r 1 3 r ~ i 6 a m a ~ e  hZOMeHTb1 

B ANaMeTpaJIbHOM CCqeHHH @JIaHua: 

Mol = 095 PE, (Ds  - Dnacp); (13.37) 



Psll(nDn.cpbn) 4 191, (13.40) 
m e  [ q ]  - no ~ a 6 n .  13.28. 

B cnysae ~eco6ntone~us  YCJIOBUR (13.40) cneAyeT ynenrisnTb l u u p n ~ y  IIpOKnaAKU 
B IlpeAeJIaX 3HaseHHfi, npHBeAeHHb1X B ~ a 6 n .  13.25. 

Pacqe~ nnocmx npnsapnux gnanqee H npusapnux acTuK @nanqes H 6ypros. 
M a ~ c u ~ a n b ~ o e  HanpnmeHae B cereHne sl a n a ~ s a  ( 6 y p ~ a )  ~ a 6 n t o A a e ~ c ~  B MecTe coeAe- 
HeHAR BTYJKH C ~~OCKOCTbto @naHqa ( 6 y p ~ a ) :  

m e  T - 6e3pa3Mep~blfi napaMeTp, 0~pe~6JIReMblfi no P U C .  13.16; M o  - pacseT- 
Hoe 3HaseHUe npUBeAeHHOr0 usrn6atouero MOMeHTa; D* = D npH D > 20Sl; D* = 
= D + so npu D < 20sl 93 > I ;  D* = D + s, np~r D < 20s1 n 9, = I (napa- 
MeTp OnpeAenneTcR no puc. 13.18). 

M ~ K C M M ~ ~ ~ H O ~  HanpRxeHue B ceneHue so a n a ~ u a  ~ a 6 n r o ~ a e ~ c ~  B MecTe coeAuee- 
HWR BTYJKH C 06eqaR~ofi HJIA AHHueM: 

a, = $,ai. (13.42) 
Hanprrxte~ue B KOJIbUe @ n a ~ u a  OT ~ e f i c ~ s a r r  Mo (Mlla) 

Y C ~ O B B R  npO'IHOCTU ~ J I ~ H u ~  ( 6 y p ~ a ) :  
a) B ceseHuu st 

' a; + a; + U1UK < [a,];  

6 )  B ceseHan so 

v (ao + + 0: - (ao + 0,) o , k  rp [u0l.  (13.47) 

B cnysae ~ e c o 6 n t o ~ e ~ n ~  ntodoro us ycnosuR cnenyeT ysennsuTb TOnWUHy 
a n a ~ u a  h nnu 6 y p ~ a  h,. 

Yron noBopo~a anaaqa ( 6 y p ~ a )  

0 = u K D / ( E ~ ~ )  4 [el, (13.48) 

. -,gOnbqa (na pwc. 13.1, 2 h K =  hz).  
Pacre~ dlnanuesoro coennnennn, pa6oraloqero nog coaMecTnb1~ g e i i c ~ s n e ~  

. *.  
(13.54) 

: ~ O C ~ ~ A H N ~  sneH ysuTblsaeTcR T O ~ ~ K T )  nprl p 4 0,6 Mna; P < o B cnysae cmu- 
malouefi cum1 11 P > 0 B cnysae pac~RrneatoqeR cunbl. 

- A  

B o n ~ o s a f f  kiarpys~a B pa6osnx ycnOBuRX 

& Ycnosue npoqHocTu ~ O J I T O B  ( m n u n e ~ )  - no a o p ~ y n e  (13.39), HeMeTannnsecKHx 
3 t 4 9 p o ~ a ~ o ~  - no a o p ~ y n e  (13.40). 

, 
Pacqe~ #nanqeeoro coegnnennn, pa6oraloqero nog g e i l c ~ s n e ~  snelunero nas- 

-,:MIS. B o n ~ o s a ~  ~ a r p y s ~ a  B yuoauax MoHTaxa (no nonasu HapYXHOrO ~ a s n e ~ n n )  
'5- - 
I +  Psl = max (nD,.,pb~q; 0,4 [u61aoz6f6}. (13.56) 

rAe 0 ,- paA. 
Y C ~ O B H ~ ~  repMeTHqHOCTU @ ~ ~ H U ~ B O ~ O  CoeAHHeHHR AnR nJIOCKUX npUBapHb1~ 

a n a ~ q e ~  ( ~ Y P T O B )  u npuBapHblx B C T ~ I K  a n a ~ u e ~  npa D > 2000 M M  [ e l  = 0,013; 
A ~ R  npurrap~brx B C T ~ I K  a n a ~ q e ~  ( ~ Y P T O B )  npu D 4 2000 M M  101 = 0,009. 

npH Qt < 0 AOnXHO B ~ I I I O ~ H R T ~ C R  YCnOBUe B cnysae BHeCeHHHX B npouecce pacseTa Fi3MeHe~Hfi BeAUsUH zs, h ,  bn cnenyeT 
aHHbIe U3MeHeHHR yqeCTb npU OdpeAeneHUH O ~ O ~ s a ~ e n b ~ b l X  3~aseHni  ApYrUx 

[u6Itzi5f6 - 1 Qt  1 > P6z. ~ H H  w ~ ~ P ~ M ~ T P O B ,  O T K O P P ~ K T I ~ P O B ~ T ~  pacse~ B U ~ J I ~ M .  

27 2 
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,4nnapa~bl C COOTHOWeHUeM EbICOTbl K AIfaMeTpY HID > 5 ,  pa3MeUaeMble Ha O T -  

K P H T O ~  IfJlOIIIanKe, YCTaHaBJIUBafOT Ha TaK Ha3HBaeMblX S060'1Hbl~ ( U U J I U H A P U ~ ~ C K N X  
U K O H U ~ ~ C K U X )  O n O P a X .  

r o p u 3 o ~ ~ a n b ~ b ! e  annapam1 HesasucuMo OT ux  p a 3 ~ e l ~ l e ~ u ~  ( B  noMeueHuu U ~ B  
Ha O T K P ~ I T O H  n n o q a p ~ e )  ycTaHasnusaloT Ha Cc?pnOBblX onopax. 

Bce yKa3aHHbfe OnOpbI AJIR CTanbHbfX CBaDHbIX annapaT0B CTaHfiapTU30BaHbI. 

K o ~ c ~ p y ~ u u u  CTaHAapTHbIX OnOp ~ A R  6ePmUKaAbHbLX annapam08 npUBeAeHb1 

Ha P U C .  14.1, a U X  OCHOBHble XaPaKTePUCTNKH - B ~ a 6 n .  14.1-14.4. T n n  1 (nanbl) 
cnyxuT nnR annapaToB 6e3 ~ e n n o u 3 o n ~ q n u .  Tun 2 (nanbll --Ann annapaToB c Ten- 

n o u ~ ~ o n ~ q ~ e i i .  Tun 3 ( C T O R K U )  - nns annapaToB c s n n u n ~ u s e c ~ u ~ u  u KOHU9eCKUMkl 
( C  Y r n O M  n p U  B e D L U U H e  K O H y C a  2CZ 120") A H M U a M U .  B BBBNCUMOCTU OT TOnUUHbl 

cTeHKu Kopnyca annapaTa nanbl npusapunafOTcR unu Henocpepc~se~HO K K O p n y C y ,  
1inU K HaKJIalIHOMY JIUCTy. 

M a ~ e p u a a  ne~aneti B T U X  OnClp s b l 6 u p a e ~ c ~  us ycnosnh 3 ~ c n n y a ~ a U u u .  H a ~ n a n -  
H O R  JUCT IfPUBaPUBaeTCR K K O P n Y C Y  aTlnapaTa CnJIOLUHblM IllBObl. Ecnu OnOpbl BbI- 

nonHeHbl u3 ~ ~ J I ~ P o ~ ~ c T o F ?  cTanu, a annapaT - ~3 K O ~ ~ O ~ ~ O H H O C T O B K O B  cTanu, 

HaKJaAHble nUClb1 AOnXHbl BblnOJIHRTbCR M3 CTaJIU T O B  me M a p K U ,  9TO U K O p n y C  
annapaTa. 

qucno onop OnpenenReTcR pacseToM u K O H C T P Y K T H B H ~ I M U  C O O ~ ~ ~ I K ~ H I I R M U :  
nan AOJIXHO 6 b 1 ~ b  He MeHee A E Y X .  cToeK - H e  MeHee Tpex. 

H a  puc. 14.2 npnseneHbr K O H C T P Y K ~ U U  ceanosux onop, a u x  O c H o B H M e  x a p a K -  
TepUCTUKU - B ~ a 6 n .  14.5 u 14.6. T u n  1 n p e ~ ~ a 3 ~ a s e ~  Ann annapaToB c HapyxHblM 

H a ~ a a n ~ u e  nncm noA onopM ( n a n ~ )  Tun06 1 H 2 
Ann BepTwKaabHMx annapaToe (PHC. 14.1, z ) ,  OCT 26-665-79 

M hi  

I I I I i 1 II I l l  I I 1 

H O M ~  XHaMeTpy annapaTa. 
l l  p H M e p y c n o B H o r o o 6 o 3 H a q e H H HaKnaxHoro nHcTa nns  

onopu THna 1 c , zonyc~ae~of i  ~ 0 r p y 3 ~ 0 f i  Q = 25 K H  H T O ~ I ~ H H O ~ ~  12 MM: 
H a ~ n c a ~ o t i  nucm 1-2500-8  O C T  26-665-79 .  

(CTOAKH) nnn BepTntiaabHmx annapaToB 
OCT 26-665-79 

M M  

l l  p H Me q a H H e. PasMepbl b ,  w U l  B onopax nnn KoHwqecKwx A H H W  cnpa- 

l l p w ~ e p  y c n o ~ ~ o r o  0 6 0 3 ~ a ~ 1 e ~ w n  onopbl Tuna 3 c nony- 
f 6 -  ~ ~ a e ~ o f i  Harpy3~0R Q = 63 KH: 

Onopa 3-6300 OCT 26-665-79 .  
I ., 
i+ 
2 .  
ct T a 6 n u q a  14.4 







n p o n o n x e ~ u  e ~ a 6 . 1 .  14.7 n p o n o n x c e ~ u e  ~ a 6 n .  14.7 
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1346 20;18;16;14;10 OT -30 no 350 

1416 10; 8; 6 3 OT -40 no 350 BC~3nc4, rOCT 380-71 

2800 1424 12; 10; 8 
1432 14; 12; 10; 8 OT -40 no 450 16rC, rOCT 5520-79 
1446 20;18;16;14;10 

-40 09r2C, rOCT 5520-79 
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1720 
1726 
1732 
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17401 4 ; 1 2 0  I 
1820 1 12; 10; 8 

3800 
1600 12, 10; 8 

426" 217 
480 * 1 244 4 

10, 8; 6 
1 2 ; 1 0 ; 8 ; 6  

14; 12; 10; 8; 6 
18; 16; 14; lo; 

1 4 ; 1 2 ; 1 0  1934 1 
2020 1 12; 10; 8 

1920 ( 12; 10; 8 
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220 
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822 
832 
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282 1 12; 10; 8; 6 
n p rl M e p y c n o B H o r o o 6 o 3 H a q e H H R onopnoro nncTa T O ~ ~ R -  

HOR s = 1 2  VM,  pannycohl R - 722  MM: 
Jlucrn onop~brl? 12-722-OCT 26-1267-75 

* HapyxHUe AwaMeTpbl annapaTa, ocranbHble AnaMeTpbl - BHyTpeHHne I 

T a 6 n u u a  14.8 

Ma~epwan cennoe6lx onop B 3 a ~ n c e ~ o c ~ n  or sMecTnMocTn annapara, TeMnepaTypH 
pa6oqeii CpeRbI W TeMllepaTypbl ci i~0fi  X O ~ O ~ H O $  IIflTHRHeBKH, OCT 26-1265-75 
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2200 
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936 1 12; 10, 8 
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722 
732 
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914 10; 8; 6 

3600 

1014 
1022 
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1042 

11 16 
1124 
1132 
1146 

1216 
1224 
1232 
1246 

1316 
1324 
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5 3 0 * 1 2 7 1 1  6 

M a p ~ a  cTana 

10; 8; 6 
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14; 12; 10; 8; 6 
1 6 ; 1 4 ; 1 2 ; 8  
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::i! 1 14; 12; I0 / 
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14; 12; 1 0 ; 6  
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10; 8; 6 
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10; 8, 6 
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600 322 
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12; 10; 8; 6 

1 4 ; 1 2 , 1 0 ; 8 ; 6  BMecTH- 
M O C T b  

annapa- 
Ta, M' r; 

Te~neparypa .  O C ,  

OT -30 no 350 1 -30 1 B C T ~ K ~ ~ ,  rOCT 380-71 

OT -40 no 350 1 -40 

1 
- 

tJ A 

$ $' 

g s s  
pa6oqeR CFeAH 

2 BC~3nc3, rOCT 380-7 1 
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T a 6 n  w u a  14.11 

O C H O B H U ~  p a s ~ e p u  sunuHApurecKux onop runon 1, 2, 3 
Ann K O ~ O H H Y X  annapaTon (puc. 14.3, a-a), OCT 26-467-78 

MM 

npwsegen~a x qxcno 
narpyswa. M H  D SI S t  sll d ,  d g  6 0 ~ 1 ~ 0 s  

20 35 M30 8 

1800; 2000 12 30 25 42 M36 16 T a 6 n u u a  14.12 
Ao 1,32 2200-2500 10 30 25 42 M36 16 

2600-3800 10 25 25 42 M36 16 
4000-~5000 10 25 20 35 M30 24 

2000-2500 16 30 30 48 M42 16 
2600 16 30 25 42 M36 24 

n o  2,O 2800-3200 12 30 25 42 M36 24 
3400; 3600 10 30 25 42 M36 24 
3800-6300 10 25 25 42 M36 24 
---- 

2400; 2500 16 30 30 48 M42 16 
Ao 3,2 2600-3200 12 30 30 48 M42 16 

3400; 3600 10 30 30 48 M42 16 
3800-6300 10 25 25 42 M36 32 

20 36 30 48 M42 24 
2800-3600 16 30 30 48 M42 24 

A0 3 2  3800 16 30 30 48 M42 24 
4000-6300 12 30 25 42 M36 32 

6,s 
20 36 i 36 i 56 ~ 4 8  24 2600 

2800; 3000 16 30 36 56 M48 24 
Ao 5,O 3200-3800 16 30 30 48 M42 32 

4000-6300 12 30 1 30 ( 48 M42 32 
289 

288 



I I p o ~ o n w e H H e  ~ a 6 n .  14.12 ''?; 
. , ,. 14.2. Pacre~  onop M 

. ,  AJISI BePTHKaJlbHblX aIInapaTOB, 
PA PTM 26-319-79 

C O ~ C T B ~ H H O  OnOpbI PaCqeTOM He npOBepRmTCR, 
a B ~ I ~ H P ~ I O T C R  CTaHAapTHbIe Ha ~pe6ye~yIO HaTpY3KY. 
Pacse~y nonnexm odesafi~a qenaHApusecKoro anna- 
para, H a  KOTOPYIO A ~ ~ ~ C T F Y I O T  MeCTHbIe HarPY3KU, Bbl3bl- 

! BaeMbIe OnOPHblMU nanam. 
Pacre~usre H ~ ~ P Y B K H .  ~ P H  OnpeneneHww ~ a r p y ~ ~ u  Ha 

onopy-nany nefic~eyroque Ha annapaT ~ a r p y 3 ~ u  npmo- 
HTCR K O C ~ B O ~ ~  CNne P N MOMeHTY M OTHOCNTeJIbHO OnOp- 
~ o f i  nosepxeocTu nanbI. Pacse~~bre I -1arpy3~~  noKa- 
8aHhI Ha P N C .  14.5. 

Harpys~a Ha onHy onopy onpeAenneTcs no @op- 
w e  

Q = hlPIz + h,Ml(D f 2e), (14.1) 

rfie e = 0 , s  ( b  + fmax + so + s,); fmax, b - no ~ a 6 n .  
14.1; so = s - c - c1 - Tonquaa cTeHKu annapaTa 
B KOHqe CpOKa cnyx6b1; S - UCnOJIHUTeJIbHaR TOnUkiHa 
CTeHKH annapaTa; C - n p u 6 a ~ ~ a  AJIR KOMneHCaqHU K O p -  

T a 6 n s i s a  14.13 POSHH; Cl - AOnOJIHHTeJIbHaR n p e 6 a ~ ~ a ;  b l ,  hz  - K 0 3 @ -  

Oc~oBHhle pa3Mepbl 4HJIHHnpHreCKHX OnOP THna 5 ( P H R H H ~ H T ~ I ,  ~ ~ B U C R U W ~  OT s ~ ~ n a  O ~ O F  2: 

nag K O J I O H H ~ J X  annapa~on ( P H C .  14.3, z) ,  OCT 26-467-78 ' 1  . . . . . . . . . . . .  2 
M M  

3 4 
:& . . . . . . . . . . . .  I I 2 ** p, . . . . . . . . . . . .  1 1 .3  I 

M O M ~ H T  IlePPAaeTCR TOnbKO B nnOCKOCTH OnOp. 
* *  ~ O ~ ~ C K ~ ~ T C R  nPHHHMaTb 1 B TeXWUqeCKH 060- 

' ? fBo~a~Hblx  cnYYarrX. 0 6 e c n e ~ ~ s a m q u x  pasHoMepHoe pacnpe- PWC. 14.5. Harpys~w. 
'&?Jle~~e HarPy3KH MeXAY OnOpaMH. 

,.., ~ e f i c ~ ~ y r o q u e  ~a anna- i,, 
.: np0BepKa nPOqHOCTH CTeHKH BepTHKUbHOrO qH- . . PaT 
, ~ . ~ p u r e c w o r o  annapaTa non onopoii-nanoii 6e3 Hawnaa- 

';: llom nuc+a. Ocesoe ~anpnxeHue OT BHyTpeHHero AaeneHun p u nsrw6a10qero 
J l t o u e ~ ~ a  OnpenenReTcR no @ o p ~ y n e  

amox = pDl(4s0) f 4Ml(nDaso). 
9 

(14.2) 

:'. OKPY)KHO€! HanpRXeHHe OT BHYTPeHHerO AaBneHUR 

utnoy = pDl(2so). (14.3) 
>.. 

, . M a ~ c ~ ~ a n b ~ o e  ~ e ~ 6 p a ~ ~ o e  HanpaxeHwe OT O C H O B H H X  ~ a r p y s o ~  OnpenenneTcn 

urn, = max (urnox; umoy}. (14.4) 
bH0e h f e ~ 6 p a ~ ~ o e  HanpRXeHNe OT OcHoa~brX HarpY30K H peaKquN 

Par OnpenenseTcR no @ o p ~ y n e  

0 ,  = orno 2 KIQel(D J), (14.5) 
T K1 nptieNhfaeTcR no puc. 14.6 B a a ~ u c u ~ o c ~ u  OT napaMeTpos 

ID ( h  - BbICOTa OnOpbI - C M .  P U C .  14.1). 
Hoe HanpRXeHHe usrn6a OT peaKquH onopbr OnpenenneTcn no Gap- 

= KzQel(hsg), (14 .6 )  
T Kz npUHHMaeTCR no p U C .  14.7 B 3aBHCHMOCTU OT TeX Xe napaMe- 

290 291 

q ~ c n o  
~ O ~ T O B  

AHahfe~pbI onop 
D I D I  / Dz ( D g I  d )  dl 

n p r i s c ~ e ~ ~ a n  
HarpysKa, M H  da 

100 

d~ D 1 S1 

Qmax ( Qmin 

3000 
3200 
3400 
3600 
3800 
4000 

n p H M e Y a H H e. n p ~  Bcex 3kcaqeHwrrx D d = 70 MM; dl = 100 MM: S, > 
> 0.5s.. 

n p ~ M e p  y c n o ~ ~ o r o  0 6 0 3 ~ a s e ~ ~ r r  onopu rHna 4 n p ~  m a -  
MCTpe KOnoHHhl 3200 MM. Qmax = 6.3  M H .  Qmln = 3.2 MH. HI = 3000 MM: 

Onopa 4-3200-630-320-3000 OCT 26-467-78. 

S. 1 Sa 

36 

' 
4o 

10,o 

16,O 

3120 
3360 
3560 
3760 
3960 
4160 

36 
30 1 1 1 I 
36 / 62 ) M56 / 32 

30 1 48 1 M42 / 32 

40 1 62 1 M56 / 36 

2800 1 
590 1 300&6300 2o 

n o  8,O 1 3200-6300 1 I 

3400 25 
no 1 3600-6300 ( 20 

n o  10.0 1 3800-6300 ( 20 

70 

2650 
2850 
3050 
3200 

9 ~ c n o  
6 o n ~ o s  
ZE 

8 

16 

2840 
3020 
3220 
3420 

6,3 1 n o  1,32 ( 3000-4000 1 16 1 30 16 

10,O 1 n o  2,O ( 3000-4000 ( 20 1 36 
1 25 j 42 1 M36 1 24 

n p H M e s a H u e. ~ P H  scex  a ~ a s e ~ w r r x  D npHiiHMaroT s, > 0 . 5 ~ ~  H 1 = 
= 160 $ 4q1. 

n p ~ ~ e p  y c n o s ~ o r o  O ~ O ~ H ~ Y ~ H H R  onopu THna 5 npii AHa- 
Merpe KOnOHHbl 3600 Mh*, Qmax = 1,6 M H ,  Qmln = 0.32 MH, HI = 1500 MM: 

Onopa 5-3600-160-32-1500 OCT 26-467-78. 

3400 
3600 

s, 

npnseneHnafl 
~ a r p y s ~ a ,  M H  

Qmax I Qmfn 

3620 
3820 

0,63 1 n o  0,125 ( 3000-3400 

1,6 ( n o  0,32 1 3000-4000 

2,5 1 n o  0,50 1 3000-4000 ( 10 
3000; 3200 1 12 

20 

&4,0 1 n o  0.80 1 3400; 3600 
l o  I :: 1 20 3800; 4000 

s 1  D d, s, dg 

35 M30 
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PNC.  14.18. n p w ~ e p b ~  pacrIonomeHuR Koneu xecTKocTu B K O P n Y C a X  annapaToB 
OTHOCUTenbHO CeAJIOBbIX O n O p :  U - BHyTpeHHee KOnbUO B MeCTe OnOpbI; 6 - HapyX- 

Hoe KOJIbUO B MeCTe OnOpbI; 8 - BHYTpeHHHe KOJIbUa B ~ J T U ~ U  OnOpbI; 2 - HapyXHHe 

KOJIbUa ~6nwsn OnOpbI; a - BHYTPeHHWe KOnbUa B ~ J I U ~ H  OnOpbI npH f < fe; e - Ha- 
pyXHbIe KOJIbUa ~ 6 n w s u  OnOpbI I I p H  f < fe  

HaA onopoii nne ~ 6 n n 3 u  Hee. llpnhlepb~ peKoMeHAyeMoro pacnonoxeHnn Koneu 
XecTKocTn B Kopnycax annapaToB n o ~ a s a ~ b ~  Ha puc. 14.18, a snmpa pacnpeAeneHuR 
KOJlbUeBbIX n3r~6am~uux MOMeHTOB B r J l a A K I T X  06e sa i i~ax  U 0 6 e s a f i ~ a x ,  yKpenneH- 
HbIX KOJIbUaMA XeCTKOCTU, - Ha P W C .  14.19. 

Konbqeebre nanpxmenux B onopaoM cese~r~iw o 6 e s a i i ~ ~  onpeAenRmT cneAymLuaM 
o6pa30~.  

n n ~  obesaee, He YKpenJIeHHbIX KOJIbUaMu XeCTKOCTIi B OnOPHOM C e Y e H H W ,  KOJIb- 

ueaoe IranpsrxeHne B H H X H ~ ~ ~  TosKe onopHoro ceseHwx ( T O Y K ~  1 H a  put. 14.19, 
fi = 5%) HaXOART no @ 0 p ~ y n e  

PNC.  14.19.3nmpa pacnpeAeneewH Konb- 
UeBbIX n3rn6amqnx MOhleHTOB B OnOPHOM 
ceseHne 06esakew: a - Ann He yKpen-  
JIeHHblX KOJIbUaMU XeCTKOCTli o6esae~  H 
Ann o0eqae~ no pwc. 14.18, a , 6 ,  a,  e ;  6- 
AnR obesaee, y~penne~abrx  ~ o n b u a ~ u  

XeCTKOCTU, paCnOJIOXeHHbIMW B ~ J I w ~ N  
OnOpbI, ~ ~ c J I H ~ ~ ~ c c T o ~ I H u ~  MeXAy KOJIb- 

,_UaMH-.XeCTKOCTki fed< f < 0,5D, 

Konbue~oe HanpsxeHne B T o s K e  2 AnR A B Y X O ~ O P H ~ I X  annapaToB npu LID < 4 

B @opMyJIax (14.25)-(14.27) C$l - K O ~ @ @ U U U ~ H T  IIPOYHOCTU C B a P H O r O  L U D a  Ha o6e- 
sa i i~e;  Klo - ~ o s @ I $ u u n e ~ ~ ,  onpe~ense~bl i i  no pnc. 14.17; Kll -  K O ~ @ @ U U N ~ H T ,  
o n p e ~ e n ~ e ~ b l i i  no pnc. 14.20 B s a ~ n c ~ r ~ o c ~ n  OT yrna 0 6 x ~ a ~ a  6 u n a p a M e T p a  alD; 
f, - ~ @ @ ~ K T U B H ~ R  AJINHa 0 6 e s a f i ~ n  D C e s e H U U  HaA Onopofi, OnpeAenReMaR no @op- 
Myne 

I , = B + I , I ~ / D ( ~ - c ) ,  (14.28) 

H O  He donee B + 30 (s - c), rAe B - UepuHa c e ~ n o ~ o i i  OnOpbl ( C M .  puc. 14.2). 

11 p n M e q a H n e .  B cbophrynax (14.25)-(14.27) npw Hanwsww MexAy ce~noeo f t  ono- po8 K C T ~ H K O ~  o6eqaR~w OnOpllOrO nUCTa BhleCTO S CneAYeT nOJ(CTaBnRTb CYMMBPHYH) TOnqUHY 
; cTeHKn 0 6 e ~ i a i r ~ n  n OnOpHOrO nkIcTa, HO He 6onee 2s.  



Pacre~ o 6 e r a i r ~ ~  annapaTa, y~penneenoa 
KOnbqaMH XeCTKOCTH, H PaC'IeT KOJleq XeCTKO- 
CTH npH OTCYTCTBHH AOnOJlHHTenbHblX 3~leMeH- 
TOB noAKpennennn camx Koneq. Konbue~oe 

- HanpRxeHwe B 06ellalih-e HaA onopoR sa npede- 
n a ~  u eflunHun tionbyu xecmtiocmu onpenenrrm 
no aophlyne (14.25). 3 r o  HanpRxeHue MoxeT 
6bl~b CfiH)KellO 3a CqeT YCTBlIOBKIi OnOpHOrO 
nlrcTa Ical. npnrdeqaHne K @opMyna~ 

Prrc. 14.22. Y O H C T ~ ~ K I ~ U U  ycwnea- (14.25)-(14.27)]. 
HbIX OnOPHbIX KOneu XeCTKOCTU: Konbuesbr e rranpnxeliuri e 06euadh-e 
a - ueHTpanbHblhl cTepXHeu; "OHe O f l l l . . l ~ l ~ ~  KO.abl(U 3KCCmKOCtTlU 0, k1 

6 - c ~peyron~~ro i r  p a ~ o f i  KOJlbIleBblC IlaIlpRXeHPlfl B KOnbUe XeCTKOCTII 
0, HaXOART no CneAylOUIlM $0pMyJIahf: 

a) nplt HaJIltYPill OAliOrO BHYTPeHHerO KOnb- 
ua (CM. P U C .  14.18, a) nnu nsyx BHyTpeHHux Koneu npu 1 4  1, (CM. pnc. 14.18,a) 

= - KlzQIF + 0,5K13QDyl/J 4 cp [a]; (14.31) 

a, = - K12QiF - 0,5K13QDyzIJ 4 cp la]; (14.32) 

0, = - K14Q/F - 0,5Kl6QDy1lJ 4 cp [a]; (14.33) 

OK = - K14QIF -1- 0,5Kl6QDyZ/J 4 cp [a]; (14.34) 

r) nplj Hanlisnu A B ~ X  BHyTpestIux Koneu, pacnonoxeasbrx Ha paccToatilrrr I ,  
yAonneTBopRtoulehl cooTHorrreHum 1, < 1 < 0,5D (CM. prlc. 14.18, e), 

B @op~ynax  (14.29)-(14.36) F - pacqeTHaR nn0UBAb nonepewor0 ceseHriR o6e- 
qaf"iK>l; J - ~ $ @ ~ K T & I B H ~ I ~ ~  MObleltT WHepqIllI n.'lOU~a&ll F OTHOCliTenbHO OCH X-X;  
y,, y2 - PacCTORRkIR OT UeHTPa TRXeCTU PaCqeTIlOrO CeYeHAR A 0  06esafi~kr W KOnbUa 
XeCTKOCTII COOTBeTCTBeHlIO (CM. PIIC. 14.18); KI2, K13, K14, K15 - K O ~ @ @ ~ ~ L I H ~ H T ~ T ,  
OnpeAenReMble no pnc. 14.21. 

Pacre~ 0 6 e r a f i ~ ~  annapaTa, y~penneneoii Konbqamn XecTKocTn, H pacreT KOJIbqa 
XeCTKoctn npn nannrnn AononHnTenbnux snemen~os noAKpennenun caMoro Konbqa. 
P e ~ o n l e ~ ~ y e s ~ b ~ e  n3p11atr~br ycrrne~~i~~,rx orropfi5rx ~ o n e u  xtep LTKOCTII n o ~ a 3 a ~ b 1  ~a 
pllc. 14.22. 



T a 6 Jl H U a 14.15 ycunne B rOpN30HTanbHOM CTep- 

KO@@HUH~HTH f6, fe H f 7  
XHe Tpeyronb~oh PaMbl (CM. 

B @ o p ~ y n a x  (14.39)-(14.41) puc. 14.22, 6) 

N = f,Q; (14.40) 

N = f7Q, (14.41) 

m e  f6 ,  fd, f7  - K O ~ @ @ U ~ N ~ H T ~ ~ ,  
npnneAeHHHe B ~ a 6 n .  14.15. 

Ycnonwe npoqHocTu cTepm- 
ueB npu N > 0: 

NIFcT 4 [a], (14.42) 
rne FcT - nnoqanb nonepesHoro ceseHuR CTepXHR. 

~ M ~ K O C T ~  CXaTbIX C T ~ P X H ~ ~ ~  OnpeAenReTcR no 40pMyne 

rne r~ - ~~11PIManb~blf i  panrlyc uaepuuu nonepesHoro c e s e a m  CTepxHR; BO Bcex 
CnyqaRX npHHUMaloT h 4. 

Y c n o ~ u e  ~ C T O ~ ~ ~ H B O C T U  C T ~ P ~ I I R  npw N < 0: 

rne cpt = min {cp,; cp,); cp,, cp, - K O ~ + @ U U U ~ H T ~ I ,  o n p e n e n ~ e ~ b ~ e  no puc. 6.5, a ,  6. 
Pac'Iel cennosofi OIIOpM. H a  OnOpy A ~ ~ ~ C T B Y ~ ~ T  BepTNKanbHaR CNna Q  pea^- 

UNR onopb~),  r o p w 3 0 n ~ a n b a a ~  cnna PI ( n e p n e ~ n u ~ y n n p r i a ~  K ocu a n n a p a ~ a )  u ropu- 
3OHTanbHaR cuna TpeHnR P2 ( n a p a n n e n b ~ a ~  ocri annapa~a ) .  

P e a ~ y u ~  onopbr onpenenReTcR no a0p~ynah.1  (14.12) u (14.13), B K O T O P ~ I X  ysu-  
TmaeTcs MaKcmanbHaR cuna ~ a m e c ~ u  annapaTa (B TOM w c n e  n npn rnnpasnlrse- 
CKOM H C ~ ~ ~ T ~ H U N ) :  ' 

a) nnx annapaTa, ycTa1losnenHoro Ha ABYX onopax, 

Qmax = 0 85Gmax; (14.45) 

6) AnR annapaTa, YCTaHOBneHHOrO Ha HeCKOnbKUX onopax, 

Qmax = ViGmaxIz. (14.46) 

ropu3o~ tnanb t i a~  cuna ( n e p n e ~ ~ u ~ y n ~ p ~ a n  K o c ~ i  annapa~a )  

PI = K ~ s Q m a x ,  (14.47) 
rne K,, - K O ~ + + U U I ~ ~ H T ,  o n p e ~ e n ~ e ~ b ~ f i  no puc. 14.21. 

ropu30timanbtia~ cuna mpeHun ( n a p a n n e n b ~ a ~  ocu a n n a p a ~ a )  

P, = 0,15 Qmax, (14.48) 

(14.52) 

(14.53) 

Q = 1 p2QrnaxIlo6q. (14.54) 

;3necb fodq - 0 6 q a ~  AnuHa Bcex pe6ep na onope: 
a) Ann onopbl c pacnonoxeElueM pe6ep no cxeMe I (pnc. 14.24) 

lo,, = a (m - 1) + bm; 

lo6ul = a (m - 1) + 2bm, 

f - C n0nepeqHbIMH p e 6 p a ~ ~  
2. pacnonoxenHuMn no O A H ~  
CTOpOHy npOAOJIbHOr0 pe6pa 

, I ;  I 1  - c n o n e p e q ~ b l ~ u  pe6- 
.paMH 2. paCnOnOxeHHblMH 
CBMMeTpH'4HO no 06e CTOPOHH 

npoRonbHoro pe6pa 1 



=015P2 (h, + h,)/W 4 rp [a], (14.61 ) 

rAe W - MOMeHT COnFOTUBJleHUR rOPU30HTaJIbHOTO Ce'leHUR n0 p e 6 p a ~  y OCHOBBHHR 
onoprJ (Ha puc. 14 24 - a a u ~ p u x o ~ a ~ ~ o e  ceseHue pe6ep); h, - BbICOTa cpenlrero 
pe6pa Onopbl. 

14.4. P a c s e ~  onop KonoHHMx annapaToe, 
CT C3B 1645-79, OCT 26-467-78 

OnpeneJleH~e M ~ K C H M ~ U ~ ~ H O ~  H M H H N M ~ J ~ ~ H O R  npHBeneHHblX Harpy3OK RJlR su60pa 
mannapTHux onop Kononnux annapaToa. 3a MaKcaManbHym npnaeAeHHym Ha- 
rpY3KY Qmax npUHUMamT 60~1bwee u3 311ase~uii: 

Q = 4Ml/D + P I ;  (14.62) 

Q = 4Mz/D + P2,  (14.63) 

me  MI, M2 - PaCYeTHbIe usru6amuue MOMeHTbl B HUXHeM CeYeHUU O ~ O P H O ~ ~  o6e- 
P ~ ~ K U  CooTBeTcTBeHHo B pemkiMax sltcnnyaTauuu u runpasnusecKor0 NCnbITaHUR; 

Put. 14.25. KOH- 
CTPYKTUBHble 

3JIeMeHTbI OnOp 
AnR KOJIOHH~IX 

annapaToB: a - 
UkiJIUHApNYeCKa R 
onopa; 6 - KO- 

r i c n o . 7 a e H U e  1 - 0 n o P ~ h l f i  Y 3 e n  B h l n o n H e H  B @ o p ~ e  O T A e n b -  
H b l X  C T O n W K O B  n o A  K a X A u f i  a H K e P ~ b l f i  6 o n ~ ;  U C n O n H e H H e  
2 - o n o p ~ b l i r  m m 0 n H C l T  B  BHAC A B Y X  r O P W 3 0 H T a J l b H b l X  
rtone*, n O A K P e n n e H H M x  pe6pou B n p o M e x y T K e  h l e x A y  
~ e y h l f l  c M e X H h l M H  a H K e P H h l M H  6 0 n ~ a ~ i j ;  B C n O n H e H H e  3 - 
TO x e .  H O  I I O A K P e n n e H H b l X  A R y M R  p e 6 p a ~ w  y K a x R O r O  a n -  , K e p H O r O  6 o n ~ a ;  U c n o n H e H H e  4 - o n o p ~ b l f i  ysen 0 6 n e r s e ~ -  

~ 0 f i  K O H C T P Y K q W H  C  O A H H M  K O n b Q O M  



PI, Pa - OCeBble CXKMalotqne c r m b l ,  
~ e f i c ~ B y l o U 1 l e  B H N X H e A l  C ~ Y ~ H J I H  
0 n 0 p H 0 f i  0 6 e s a f i ~ l r  cooTBeTcTBe~H0 
B P e w u M a X  3 ~ c n n y a ~ a l l u n  n r n A p a n -  
n U Y e C K O T 0  JICnblTaHHR. 

350 M U H M M ~ ~ ~ H ~ R  I I P I f B e A e H H a R  H a -  
r p y s e a  

MOWCHT B H U X H e h I  C e q e H H H  O ~ O ~ H O ~  
0 6 e q a f i K n  npn nycToM (6e3 T e n n o -  
BOX H 3 O n R U U U  U y c T a H a B n u n a e h l h l x  
H a  MeCTe hlOHTaXa B H y T P e F i H H X  YC- 
T P O ~ ~ C T B )  annapare; P, - oceBaa 

1 c m ~ ~ ~ a l o t q a ~  cuna, ~ e f i c ~ ~ y m ~ a f f  
B H U K H e h f  C e Y e A N I I  O n O p H O f i  o6e- 
q a f i ~ n  n p u  nycToM a n n a p a T e .  

O n P e ~ e n e ~ n e  M,, M,, M , ,  P , ,  
P, n Pa C M .  B CT C3B 1 6 4 4 - 7 9 .  

Pacqe~ SneMeHTOB OnOpH KO- 
n o t i n a r x  annapaToe. KOHCTPYKTNB- 
Hble 3JeMeHTbI O n O p  KOJIOHHblX an-  

f, 0 (8  h 3 , ~  n a p a ~ o ~  n o ~ a 3 a n b r  I-la p n c .  14 25: 
PacYe~ n p o n o n u T c a  nna pa6o- 

Puc. 14.26. r p a a u ~  ~ n x  o n p e n e n e r r a n  A t  qnX ycnonuZi Ann y c n o s u P  r u  
A P a B J I l i s e C K O r O  IICnbITaHNR KOnOHHhT . 

- - . - . . - 
M c n o n b 3 y p 3 ~ c R  P a C Y e T H b l e  H a T p Y 3 K N  

B TpeX ceqeHnax o n o p b r :  x-x - B o c t 1 o B a a u r r  o n o p b r ;  y-y - B h r e c T e  c s a p H o r o  
c o e A r r H e H u a  o n o p ~  c K o p n y c o M  a n n a p a T a ;  2-2- no U e I r T p a M  o ~ s e p c ~ n t i  B onope. 

Ha onopy A ~ ~ ~ C T B Y ~ T :  P = G - oceBaR CmnMalouaR ~ a r p y s ~ a  OT c u n b r  Tsme- 
CTU a n n a p a T a  u C p e A b I ,  BCnOMOraTeJIbHMX ~ C T ~ O ~ ~ C T B ,  Y C T a H O B n e H H b l X  H a  K O n O H H e ,  
U3OJIf f l lUH;  M - C y h l ~ a p ~ b l f i  ~ 3 r u 6 a m ~ q n R  h1OMeHT OT B ~ T ~ O B O ~  U c e k c ~ n s e c ~ o i i  
llarpy3OK &i OT3KCUeHTpUYHO f lpUnOXeHHbJX K OCU aflnapaTa C H n  TRWCCTN O T A e n b H b l X  
B H Y T P e H H N X  U BHelIIHWX YCTPORCTB. O n p e f i e n e ~ r f e  P H M CM. B CT C3B 1 6 4 4 - 7 9 .  

P a c s e ~ ~ a ~  T e M n e p a T y p a  B o n o p ~ o i i  . 0 6 e s a f i ~ e  o n p e A e n R e T c R  n 3  y c n o D n R  

t~ = max (t, - At;  2 0 ° C ) ,  ( 1 4 . 6 5 )  

r A e  My - M ~ K C N M ~ ~ ~ H ~ I ~  u s r n 6 a m r q 1 1 b  MOhieHT B CeYeHIIH y-g; PU - OCeBaR C X M -  

M a l o w a n  c w n a  B ycnoBnax r n ~ p a ~ ~ ~ n ~ e c ~ o r o  u c n b l T a H H a  a n n a p a T a ;  a, - pacseTHaa 
r o n q n ~ a  csapnoro m a ;  lo,] - A o n y c K a e M o e  H a n p a m e a a e  A n R  M a T e p A a n a  o n o p b l ;  
[uHl - nonycKaeMoe H a n p m e H u e  AAR M a T e p n a n a  Kopnyca a n n a p a T a ;  cp, - ~03a- 

~ U U N ~ H T  n P O q H O C T l l  C B a P H O r O  UIBa. Aria CBapHOrO UIBa, nOKa3aHHOrO Ha BbIHOCHObl 
ysne I (CM. PUC. 14.25), cp, = 0,7. 

n o ~ a 3 a ~ ~ a f l  Ha BbIHOCHOM y3ne I KOHCTPYKUHR COeAIIHeHUR O ~ O ~ H O ~  0 6 e ~ a f i ~ n  
C KopnyCOM He,UOCTaTO'IHO H a A e H c H a .  TaK K a K  c ~ a p ~ o f i  UIOB He MOWeT 6 b l ~ b  BblIlOnHeH 
ABYCTOPOHHUM U K ~ ~ ~ c T B O  I lCnOJIHeHUR He MOHieT 6b1~b  npOBepeHO P e H ~ r e ~ O ~ K O n k i e f i  
1i3-3a Manor0 O C T P O r O  yrna M e w A y  0 6 e s a f i ~ o f i  u AHriu leM.  ,QnR K o n o H H b r x  a n n a p a T o B  
C COOTHOWeHHeM HID > 20 peKOMeHAyeTC53 KOHCTPYKUHR COeAUHeHUR OnOpbl C K O p -  
nycoM c u c n o n b 3 o s a ~ u e ~  ~opoo6pas~oro  n e p e x o n a  ( B ~ ~ M ~ F I T  y a n a  I Ha pac. 1 4 . 2 5 ) ,  
npSi KOTOPOM Y r O n  M e l K A y  A H H U e M  R 0 6 e s a i i ~ o f i  A O n X e H  COCTaBnRTb 60-90'.  TO 
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peUIeHUe 0 6 e c n e s r r ~ a e ~  B 0 3 M O X H O C T b  KaYeCTBeHHOTO. Bb lnOJHeHUR ABYCTOPOHHerO 
c~apHOr0 UIBa H er0 ~ ~ H T ~ ~ H O C K O ~ A Y ~ C K N ~ ~  KOHTpOnb.  Hnn T a ~ 0 f i  KOHCTPYKUUU 
cps= 1 .  

~ P O Y H O C T ~  B Y C T O ~ ~ Y N B O C T ~  06e ra i i~n  OnOpbl B CeYeHHA 2-2, n p O X O L ( f f ~ e M  no 
K e H T p y  ~ali60JIbUIero OTBepCTllR B o n o p e ,  o n p e A e n R e T c n  ycnoaueu. 

( 1 4 . 6 7 )  

r,Ue Mz - h l a K c H h l a J b ~ b 1 f i  n a r n 6 a m r q n f i  MOMeHT B C e Y e H A U  2-2; PZU - OCeBaR CXI I -  
M a m r q a a  cnna B TOM x e  C e q e I l r l n  B YCJIORURX r n n p a B n u s e c K o r o  UCIIblTaHUR; q2, 
$, - K O ~ @ $ H ~ T ~ H T ~ I ,  o n p e A e n r r e h m e  no p u c .  1 4 . 2 7 ;  [PI, [MI - A o n y c K a e w e  
OCeBaR C M J I a  Pi 1 1 3 r n 6 a m ~ ~ k r f i  hlOMellT - CM. rn. 6 .  

Ecnn B C e s e H H 1 1  2-2 HMeeTCff  HeCKOnbKO O T B ~ ~ C T H R ,  TO P a C Y e T  B e A y T  E A R  H a R -  
6onbmero U 3  H I l X  n p l l  YCJIOBHkl, 'TO A n R  OCTanbHblX O T B ~ ~ C T U ~ ~  0,95 l4 $z> 

> 0,95. Ecnn A n %  OCTanbHbIX O T B ~ P C T H ~ ~  ql< 0,95 n qa< 0,95, TO B @ 0 p h ! y n e  ( 1 4 . 6 7 )  

, m e  9, - K O ~ @ @ H U I I ~ H T  IIpOYHOCTN K O n b U e B O r O  CBapHOrO W B a ;  ql, $2, $9- K 0 3 @  

~ U U U ~ H T H ,  O I I p e A e J i % e b I b l e  no pHC. 14.27. Ecnu ~ 0 n b K e B o f i  UIOB H a X O A R T c R  B H ~  30Hbl  

COOTHOUleIIHR 

2dg + 3 0 ~ ~  4 b, 4 ( 1 4 . 7 1 )  

dE - B H Y T P ~ H H I I ~ ~  A U B M e T p  pe3b6bl ~ H K ~ ~ H O R  I l I n H n b K H .  
H a n p a m e ~ n e  C X a T N R  B 6 e ~ o ~ e  O n p e A e n R e T c R  no a o p ~ y n e  

u 6 e r  = [%el 1 ~ I R / ~ I .  
( 1 4 . 7 2 )  

~ P O Y H O C T ~  C B a p H O r O  COenAFleHNR OlIOpHOrO K O n b U a  C 0 6 e s a k e o i i  OnOpb l  B kit- 
nonHeenn 4 o n o p H o r o  y3na (CM. p n c .  1 4 . 2 5 )  n p o s e p a e T c a  n o  y c n o s n m  

u =  
1 

( 4 M x / D  - P x )  4 0,6 [a, 1, ( 1 4 . 7 3 )  
2nDa, 

r,Ue a, - p a ~ Y e T 1 l b l f i  KaTeT CBapHOrO WBa. 
Ana o n o p H h r x  y s n o ~  r r c n o n H e e n R  1 ,  2 rf 3 ( p ~ c .  1 4 . 2 5 )  n p o e e p l t a  nPOYHOCT1I 

A a H H o r o  c e a p r i o r o  c o e n u e e n l r n  ue nPOW3BOAIlTCfl. 
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2 " (J-'s),(3 - 'S) - ---_ : I  = (3-'S)/(3-'S) - - - - 
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P N C .  14.30. rpaaue Ann o n p e A e n e H u R  ~ o s $ + u u u e ~ ~ a  x, ( ~ n n  
OnOpHbIX y3JIOB UCnOJIHeHUR 2 - CM. PUC. 14.25 - BMeCTO b4 

n p U H N M a l o T  be, a HCnOJIHeHUR 3 - CYhlMY be + b,) 

s, = max (-1- + c ;  0 , 4 ~ , } ,  
~ 3 b , I o I  

(14.77) 

rne x3 = 2 Ann o n o p H b r x  ysnoa n c n o n ~ e a u f i  1 u 3; x, = 1 Ann o n o p H o r o  ysna ucnon- 
kIeHHH 2. 

Ann KOHCTPYKUUN pe6ep C COOTHOUeHIfeM b2/s7 > 20 HX H ~ O ~ X O A H M O  AOnOnHkI-  
T e n b H O  I I p O B e p R T b  Ha ~ C T O ~ ~ Y U B O C T ~ .  

Hanpnme~ue usru6a B 0 6 e s a f i ~ e  O n O p b I  OT A ~ ~ ~ C T B H R  n e p x H e r o  K O n b U a  A O J I X H O  
Y A O B n e T B O P R T b  YCJIOBUH) 

rAe x4 - K O ~ @ @ N U U ~ H T ,  o n p e ~ e n x e ~ b ~ f i  no puc. 14.30; [o , .~ ]  - n p e A e n b H o e  H a n p s -  

x e H u e  n 3 r t i 6 a  B 0 6 e s a f i ~ e  onopn, o n p e n e n n e M o e  no a o p h i y n e  

Iao.nl = Kzo [a1 nTIKal.  (14.79) 
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osux ycnosuR u 
M O H T a X a  N T u n -  KT0 

a n n a p a T a ;  n, - 
O ~ H O C T U  no OT- 1 , ~  

X ( 4 M x / D - P x ) ,  (14.80) 

.CTH O ~ O P H O T O  ysna. Pwc. 14.31. rpaaws Ann o n p e A e n e H w n  

Ecnu no a o p ~ y n e  (14.74) unw (14.75) K O ~ @ @ H U H ~ H T ~  K2, 

UpH STOM P e K O M e H A y e T C R  n P U H N M a T b  S2 = Ss % 2 ~ ~ .  
A H K e p H b l e  U n U A b K U .  Y U C ~ O  a H K e p H b l X  lrrnHJIeK Y C T a H a B n H B a e T C R  KOHCTPYKTWBHO 

R M O X e T  COCTaBJIRTb 4, 6, 8 ,  10, 12 H A a J I e e  K P a T H O  q e T b I p e M .  

B H Y T P ~ H H U ~ ~  A U a M e T p  p e 3 b 6 b 1  U I I U n b K N  

dg 2,3 I/ Mx-0'44PxDs + c. (14.82) 
26 [a61 D6 

Ecnw 0 ,44PxDdMx > 1, T O  B ~ ~ B H C N M O C T H  OT A n a M e T p a  a n n a p a T a  D npw- 

D. M M  . . . . . . . . < I 4 0 0  < 1400-2200 CB. 2200 
. . M 2 4  M 3 0  M 3 6  

zB, U T . .  . . . . .  4 6 >12 
(mar 4 1200 MM) 

n p N s e J ( e ~ ~ h I e  3 H a q e H U R  dg N 26 RBJIHlOTCR HaNMeHbIIIWMU A n R  y K a 3 a H H b I X  

a M e ~ p o ~  K o n o H H n x  a n n a p a T o a ,  ecnn name A u a M e T p  U n u n e K  dg no a o p ~ y n e  (14.82) 
a K e T C R  MeHbLUe. 

P a c q e ~ H b l f i  u 3 r u 6 a 1 o u u P  MOMeHT npli P a C q e T e  a H K e p H b l X  U n F i J I e K  M X :  
a )  B p a f i o ~ a x  c c e i i c ~ u s ~ o c ~ b ~ ,  H e  6onee 7 6anno~  

Mx = max {(MG, + Mv,);  ( M G ~  + 0 ,8Mvo) } ;  (14.83) 
6 )  B p a f i o ~ a x  C C ~ ~ C M H Y H O C T ~ H ,  6onee 7 6anno~  

M x  = max ((MG, + M v s ) ;  (MG, + 0,8Mv4);  (MG, + Ms, ) ] ,  (14.84) 

MgS, Ms3 ,  M v 4  ki  M v 3  - p a C q e T H b I e  H a T P y 3 K W  ( C M .  CT a B  1644-79). 
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YCTPOACTBA Anll CTPOIIKll AIIIIAPATOB 

n o n a e ~  H n e p e ~ e q e ~ n e  a n n a p a T o B  npu M o m a x e  N A e M o H T a x e ,  o c y q e c T s n R e M b l e  

Pa3JlUYHbIMH n O A 5 e M H O - T p a H C n O p T H b l M N  C p e A C T B a M N ,  l lPOH3BOARTCR C I IOMOqbIO 

C T p O n K N  a n n a p a T 0 B  K a H a T a M N ,  U e n R M N  NJIM T p a B e p C a M N .  

Ann o 6 e c n e s e ~ n ~  HaAeHtHOCTN U 6 e 3 0 n a c ~ o c ~ n  C T p O n K N  8epmUlcaflbNblX annapa- 
mO8 Ha HHX I l p e A y C M a T p H B a I O T  C n e U N a J I b H b I e  C T p O n O B b I e  ~ C T ~ O ~ ~ C T B ~ ,  3 a  KOTOPbIe  
a n n a p a T  I l O A B e m H B a e T C R  K I tOA%eMHO-TpaHCnOPTHOMY C P e A C T B Y :  KPIOKN,  ~ a n @ b l  N 

M o u T a x H b I e  l u T y u e p a ,  p a 3 ~ e q a e ~ b 1 e  H a  ~ O K O B ~ I X  c T e H K a x ,  a T a K x e  y m ~ u ,  p a s ~ e -  
q a e m e  Ha K p b r m K a x  a n n a p a T a .  KPIOKN,  uanab~ u M o H T a x H b I e  m T y u e p a  y c T a H a B -  

JlkiBaloT no A B a  H a  B e p T k i K a n b H O M  a n n a p a T e ,  Y U K O B  M O X e T  6 b l ~ b  A B a ,  T P N  N EiHOrAa 
s e T b r p e  Ha OAHOM a n n a p a T e .  

I Ionae~  u n e p e ~ e q e ~ u e  zopu~o~rnanb~b~x  annapamos o c y q e c T B n a m T c a  0 6 ~ ~ ~ 0  
C nO\lOWblo C T P O n K N  NX K a H a T a M N  N n U  U e n R M U ,  HenOCpeACTBeHHO O X B a T b I B a I O 4 N M U  

K O p n y C .  B O T A e n b H h l X  C n y Y a R X  H a  T O p N 3 0 H T a J l b H b I X  a n n a p a T a X  n p e A y C M a T p N B a l o T  

m a  y m K a  unu s e T b I p e  uanab~. 
C T ~ O ~ O B ~ I ~  ~ C T ~ O ~ ~ C T B ~  AJIR C T a n b H b I X  a n n a p a T O B  C T a H A a p T N 3 0 B a H b 1 ,  UX KOHC- 

C T P Y K U N U  IIpEiBeAeHbl  H a  pNC.  15.1 N 15.2, a OCHOBHble X a P a K T e P N C T U K N  - 
B ~ a 6 n .  15.1-15.3. 

C T ~ O ~ O B ~ I ~  ~ C T ~ O ~ ~ C T B ~  H a  B e p T N K a J l b H b I X  a n n a p a T a X  C J l e A y e T  p a 3 M e U a T b  B 0 3 -  

M O X H O  B b I m e  N 0 6 ~ 3 a ~ e J l b ~ 0  BblLUe U e H T p a  T R X e C T N  a n n a p a T a .  H a  ~ O P E i 3 0 H T a J l b H b l X  

a n n a p a T a x  Y ~ K N  YCTaHaBJINBaIOT ceepxy no K p a m  U n n u H n p u s e c K o r o  K o p n y c a ,  

a u a n a b 1  - C U M M e T P N Y H O  no A B e  C K ~ X A O ~ ~  CTOPOHbI B A N a M e T p a n b H O M  CeYeHkiLi 

K o p n y c a .  

15.2. P a c r e ~  Kopnyca annapaTa Ha H ~ ~ P Y ~ K H ,  
x e i i c ~ ~ y m q n e  Ha cTponoBoe YCTPO~~CTBO, 

PA PTM 26-319-79 
C T ~ O ~ O B ~ I ~  y c ~ p o f i c l ~ a  PaCYeTOM H e  I t p O B e p R I O T C R ,  a B ~ I ~ N ~ ~ I O T C R  C T a H A a p T -  

HbIe  H a  6nnmaRmy10 66nbmym rPY3OIlOA%eMHOCTb.  npki 3TOM C J l e A y e T  N M e T b  B B N A Y ,  

Y T O  AJIR C T p O n O B b I X  YCTPORCTB T H n O B  1 ,  2 k1 3 ( C M .  PUC. 15.1) H a r p Y 3 K a  A O J l X H a  rips- 
K n a A b I B a T b C R  T O n b K O  B A O n b  IlJIOCKOCTLi ~ C T ~ O ~ ~ C T B ~ ,  A n R  M O H T a X H b l X  U I T Y K e P O B  

T u n a  2 ( C M .  PNC.  15.2, 6)  - B nnOCKOCTIi ,  n e p n e ~ ~ N ~ y J I R p ~ 0 f i  K npOAOJlbHON OCN 

m T y u e p a .  

A e R c ~ B y m q a a  cnna Ann M O H T ~ X H H X  m T y u e p o B  T n n a  1 ( C M .  pnc. 15.2, a )  
M O X e T  O T K n O H R T b C R  H a  Y r O n  A0 15" OT IIJIOCKOCTN, n e p n e ~ ~ ~ ~ y n ~ p ~ ~ f i  K ~ ~ O A O ~ ~ H O U  . . 

OCH m T y u e p a .  
n p N  O ~ p e A e J l e H N N  C N n b I ,  ~ e f i c ~ B y I O I U e f i  H a  Y C T P O ~ ~ C T B O ,  Y Y N T b l B a l O T  O A H O B p e -  

MeHHOe A ~ ~ ~ C T B N ~  CJIeAyIOIUNX FTarpy3OK: C O C T ~ B J I R I O ~ Q ~ ~ ~  Ckinbl  T R X e C T N  n O A H U M a e -  

MOrO r P Y 3 a ;  C N n b I  T R X e C T N  C T P O n O B U X  YCTPORCTB,  O T T R ' X ~ K ,  I I p N K p e n J l e H H b l X  K r P Y 3 Y  

NJlN Y C T P O ~ ~ C T B Y  L l e ~ a J I e f i  l i  T .  A.; A N H a h l N Y e C K O r O  B O ~ A ~ ~ ~ C T B N R  ( B ~ ~ T N K ~ ~ ~ H O ~ O ) ,  

P a B H O r O  10% OT C N n b I  T R X e C T N  n O A H U M a e M O r 0  r P Y 3 a ;  Y C U n H R  B O T T R X K e ,  e C n N  no 
YCJIOBNRM B b I n O n H e H N R  p a 6 o ~  O H 0  M O X e T  N M e T b  MeCTO, a T a K H t e  e C n N  r p y 3  nOAHNMaIOT 

A B Y M R  N donee ~ P Y 3 0 I l O A % e M H b I M N  n p u c n o c o 6 n e ~ ~ ~ ~ ~  n p N  HepaBHOMepHO\! p a C n p e -  

AeJleHlIN C N n b I  T R X e C T N  r P Y 3 a  M e X A y  CTPOnOBbIMN Y C T P O ~ C T B ~ M N .  
H a r p y s ~ a  H a  OAHO C T p O n O B O e  y c ~ p o f i c ~ ~ o  O n p e A e n R e T c R  no a o p ~ y n e  (14.1),  

r e  e I lpNHNMaIOT no ~ a 6 n .  15.1. 
H ~ C K O ~ ~ K O  CTpOnOBbIX Y C T P O ~ ~ C T B ,  P a C n O n O X e H H b I X  B n O n e p e Y H O M  CeYeHHI1. 

K o p n y c a  a n n a p a T a  c y r n o e b r M  p a c c T o R H u e M  H e  M e H e e  s e M  90" nnn B n p o A o n 6 -  

HOM C e Y e H N N  K O P n Y C a  H a  PaCCTORHNN H e  M e H e e  0,5D,  PaCCYNTblBaIOTCR K a K  OT- 

A e n b H b I e .  

~ P O Y H O C T ~  CTeHKU U N n N H A P N Y e C K O r O  a n n a p a T a  n O A  CTpOnOBbJM ~ C T ~ O ~ ~ C T B O ~  

n p O B e p R e T C R  CJleAyIOLUNM 0 6 p a 3 0 ~ .  



PHc. 1 5 . 2 .  K O H C T ~ ~ K U H H  CTaHnapTHbIX MOHTaXHblX I l I T Y q e P O B :  a - HOP-  
MaJlbHbIe; 6 - Y f i n H H e H H b I e  

P w c .  1 5 . 3 .  r p a a w ~ n  Anx o n p e A e n e H n R  K O ~ @ @ W U W ~ H T O B  
A i  H A p  



Ao 200 150 CB. 325 n o  450 400 Co. 850 no 1100 1000 

CB. 200 no 250 225 B 450 D 600 550 B 1100 B 1400 1300 

. 250 B 325 300 . 600 . 850 750 B 1400 P 2000 1700 

2. CTp0n0Bble yCTp0fi~TBa BCeX THnOB AOnXHbl 6blTb W3TOTOBneHbl 
H 3  CTanH MaPKH B C T ~ C ~ ~  nO r O C T  380-71 C rapaHTHefi CBapHBaeMOCTH. 
OHH ROnWHbl HaneXHO pa60TaTb IIPH TeMnepaType He HHXe MWHYC 20 OC. 
3. ~ H ~ V ~ H H R  P Wsl CTPOnOBblX YCTPORCTB COCTaBnRF3T: AnR THnOB 1 2 
e = h - 5 MM; nnn THna 3 e .J A + 0,5d cos a (rne  a < 45' - yron 
Memny HanpasneHweM yclinwn, neRcr~ymLqer0 Ha cTponoaoe YCTPORCTBO, 
H B ~ P T H K ~ ~ ~ H ) ) ;  THna 4 P ZZ 0.5L. 4. A n n  BCex YrnOB a IlpHHHMaloT 
e, = 0,5d s i n  45" = 0,354d. 5. Csponosue  ycrpoRcTBa nonmnu  npwsa- 
PHBaTbCn K KOpnyCy annapaTa CnnOluHblM WBOM. 6. A O ~ ~ C K ~ ~ T C R  npH- 
sapKa cTponoeux y c ~ p o i l c s e  TwnoB 1 H 3 K Kopnycy annapaTa 6e3 nna-  
CTHH, ecnx TonqnHa cTeHKn Kopnyca He MeHee 0,7 TonLqHHu c ~ 0 6 u  W ~ H  

cepbra.  
n p ~ ~ e p  y c n o ~ ~ o r o  0 6 0 3 ~ a 1 1 e ~ n n  C T P O I I O B O ~ O  

yCrp0R~TBa THna 3, HCnOnHeHHR 1, rpy30nOnEeMHOCTbm 8 T H PanLiyCOM 
K P W B H B H M  R = 700 M M  ~3 cTann BCr3cn5: 

YlrlKo 3-1-8-700  BCm3cn5 r O C T  13716-73 .  

r A e  am, - h1aKCHMaJIbHOe M ' ? M ~ ~ ~ H H O ~  H a I I p R X e H l i e  O T  OCHOBHbIX H a T p Y 3 O K  ( H ~ I I P I I -  

meene, ~ 0 3 ~ n ~ a l o ~ e e  t~ K o p n y c e  a n n a p a T a  OT C O ~ C T B ~ H H O ~ O  seca n seca npyrrix 
3JIeMeHTOB,  OAHOBPeMeHHO A ~ ~ C T B Y ~ ~ U H X  H a  a n n a p a T ,  O n p e A e J l R e M O e  B KaXAOAr 
K o H K p e T H o M  c n y q a e  B 3 a s ~ c u ~ o c ~ n  OT c x e M n  c T p o n K n  a n n a p a T a  n x a p a K T e p a  n p r l -  
J I O X e H F i R  K HeMY H ~ ~ P Y ~ O K ) ;  A1, A2 - K O ~ @ @ U U U ~ H T ~ I ,  I I p H H k i M a e M H e  no PHC.  15.3 
B 3aBl iCNMOCTU O T  I I a P a M e T p O B  LID W BIL; B1, B2 - K O ~ @ $ U ~ H ~ H T ~ I ,  I IpFiHHMaeblbIe  

no pnc. 15.4 B B ~ B H C U M O C T N  OT T e x  x e  n a p a M e T p o B ;  ql, qZ - ~ o + @ n q n e ~ ~ a ,  n p H -  
H n M a e M n e  no pnc. 15.5 B 3aBUCIiMOCTN OT n a p a M e T p a  y = 0,5D/so; N, - ~ 0 3  
q n e H T ,  n p n ~ n ~ a e ~ b ~ i i  no pnc. 15.6 B s a ~ u c a ~ o c ~ n  OT yrna a n n a p a M e T p a  

Pnc. 15.4. r p a @ n ~ n  A n R  o n p e n e n e H n R  K O ~ @ @ N U A ~ H T O B  

B l  a Bz 

Pnc. 15.5. rpa@sen  fins o n p e A e n e H n R  K O ~ @ @ H U H ~ H T O B  

'PI " 'Pz 

Pnc. 15.6. rpa@uen A n n  o n p e A e n e H n R  K O ~ @ @ N -  
q U e H T O B  N1 U N 2  



8L-911PI 130J '8L-PIIPI 130J 
'(n 'z'SI -3.d) J OSZ-ZD ~ J ~ O H * ~ % X O U O E L ~ J  rH aorrdruu~ m n d r a  xnHqurL3 w r u o d ~ ~  sub rdahL~m a n n m ~ n o w  

:'(;I e h  H u g e  









U e H T P a  T R X e C T U :  B n n a H e  H X  C n e A y e T  O P H ~ H T U P O B H T ~ ' C  T ~ K H M ' ~ ~ C ~ ~ T O M .  ~ ~ ~ 0 6 6 1  ixocne I IOA 'beMa  i n n a p a ~ a  B B e p T H K a n h H O e  n 0 n O X e H H e  H e  T p e -  
6 o a a n c ~  p a 3 B O p O T  ero B O K p Y r  OCH. 

Il  p H M e P y c n o B H o r o o 6 o 3 H a s e H H R Y A n n H e n H o r o  ulryqepa pnn a n n a p a T a  A H a M e T p o M  1800 M M  c y c u n H e h l  H a  OAHH UITY- 
u e D  200 KH: 



e  
= [(A3% + A,lp,) sin a  + N,  (B3q1 + B,p,) cos a] Q G, (15.2) 

sii 

Q - y + - m a ,  0, = om, + [ ( c l t l  + C,lp,) * (Dl% + D2lp2) Nl +] st 

r A e  C1,  C K O ~ @ @ U ~ I I ~ H T ~ I ,  n p a s u M a e h l b i e  no puc. 15.9 B ~ ~ B N C N M O C T N  OT napa- 
M e T P O B  L~D-U B I L ;  Di, Dz - K O ~ @ @ U ~ N ~ H T ~ ~ ,  I I p A H U M a e M b l e  no p N C .  15.10 B 3 a B N -  
CUMOCTU O T  T e X  He I I a p a M e T p O B ;  N1 - K O ~ @ $ U ~ U ~ H T ,  ~ P U H H M ~ ~ M ~ I ~  n0 P N C .  15.6 
B ~ B B N C U M O C T U  OT yrna a u n a p a M e T p a  elle. 

M a ~ c n ~ a n b t l o e  H a n p R x e H u e  usru6a OT p e a K q u u  c T p o n o s o r o  ~ C T ~ O ~ ~ C T B ~  onpe- 
AeJIReTCR no @ 0 p M y J I e  



TMnOBblE KOHCTPY KUMM 
CTAJIbHblX CBAPH MX A n n A P A T O B  

E M K O C T H ~ ~ ~  a n n a p a T b 1 ,  I I p e A C T a B J I R l o U U e  co6oii 4 U J I U H A p U q e C K U e  r O p k i 3 0 H T a J I b -  
H b I e  U B e p T U K a J b H b l e  ( n p A  COOTHOlrreHUU BblCOTbl K A U a M e T P Y  HID 4 5) COCyHbl C BHY- 

T P e H H U M N  Y C T P O ~ ~ C T B ~ M U  k i n t i  6e3 HAX, I I p e A H a 3 H a Y e H b l  AJIR O C y U e C T B n e H A R  B HkiX 
P a 3 H b I X  XUMUKO-TeXHOJIOTUqeCKUX n p 0 4 e C C O B ,  a T a K X e  A n f l  X p a H e H U R  pas- 
JIAqHbIX X U M U W  CKUX B e u e C T B ,  qaUe B C e r O  B XUAKOM AJIU r a 3 0 0 6 p a 3 ~ 0 ~  CO- 

CTORHUU. 

OCHOBH~IM O ~ U U M  K P U T e p U e M  HJIR BCeX eMKOCTHblX a n n a p a T O B  R B n R e T C R  UX 
BMeCTUMOCTb, H O M U H a J I b H O e  3 H a q e H k i e  ~ o ~ o p o f i  He3aBUCkiMO OT I I O J I O X e H U R ,  pas- 
M e p o B  s pa6osux n a p a M e T p o s  a n n a p a T a  ~ b l 6 u p a e T c f l  us y ~ ~ @ k i q u p o ~ a ~ ~ o r o  P R H a  no 
I-OCT 993 1-79. 

T U ~ M  H OCHOBHble  p a 3 M e P b l  K O P n Y C O B  eh1KOCTHblX a n n a p a T O B  C T a H A a p T k i 3 0 B a H b I  

(I-OCT 9931-79). K O H C T P Y K T U B H ~ I ~  CXehlbl  C B a P H b I X  eMKOCTHblX a n n a p a T O B  I IOKa-  
3 a H b I  H a  PWC. 16.1, T U n b l  U NCIIOJIHeHUR l t O P n y C O B  n p U B e A e H b l  B ~ a 6 n .  16.1, a OCHOB- 

H b I e  k i x  p a 3 ~ e p b r  B ~ a 6 n .  16.2-16.8. O c t r o ~ t ~ b r e  p a s v e p b l  K o p n y c o B  a n n a p a T o B  

C H a p Y X H b I M U  ~ ~ ~ O B ~ I M U  A U a M e T p a M U  A J R  T I l n O B  I-33, B33 ,  mn, Bnn u BKII 
n p u s e A e H b r  B I-OCT 9931-79. 

B T e X H U q e C K N  O ~ O C H O B ~ H H ~ I X  C n y q a R X  A O n y C K a e T C R  n P l l M e H R T b  a n n a p a T b l  

C A P y r k i M  COqeTaHkiehl  A u a h l e T p a  ki BbICOTbI ( ~ J I k i H b l )  06esaf i lc1 i  1 C C O X p a H e H U e M  HOMA- 

~ a n b ~ o f i  BMeCTUhlOCTU a n n a P a T a .  n p u  3TOM H N a M e T P  a n n a D a T a  B ~ I ~ H D ~ ~ O T  A 3  HOD- 

A ~ R  ~ b 1 6 o p a  A n U H b I  06esaii~11 K O p n y C a  a n n a p a T a  I ~ ~ O ~ X O A U M O  113 AJlIIHbl 2 4ki- 
J I H H A ~ u ~ ~ c K o ~  W C T U  K O p n y C a ,  Y K ~ ~ ~ H H O G  B ~ a 6 n .  16.2-16.8, B b l ' l e C T b  AJIUHbl 3ne- 
MeHTOB K O p n y C a ,  COCTaBJIRIOUUX 4 U J I U H A p U q e C K y l C  q a C T b  ( ~ O P T O B  H H U U ,  + J I ~ H U ~ B  

ki HP.); I I O J I y q e H H y k O  B e f i I i q U H y  O K P Y r J I U T b  A 0  6 n ~ ~ a f i l r r e r o  3 H a q e H U R  113 n p k i B e A e H H O r O  
B b I m e  P R A a  A J U H  o 6 e s a e ~  C Y q e T O M  A O n y C K a e h l O r O  O T K n O H e H N R  ~ e f i ~ ~ ~ k i ~ e n b ~ ~ f i  BHY- 

~ p e ~ ~ e f i  BMeCTBMOCTN K o p n y c a  OT H O M N H ~ J I ~ H O ~ ~  vHOM, Y K ~ ~ ~ H H O ~  B T e X  I K e  ~ a 6 n s q a x .  

0 6 0 3 ~ a s e 1 1 ~ e  1 
THBHaFl 

HanrdeHosaHHe I klcnon- 1 Tnn 
Kopnyca 

Heline 
I 

~ 0 p ~ 3 0 ~ ~ a J I b l 1 b l f i  C HBYMR 3JI- 

J I l lnTki ' IeCKUhl l i  A H k i U a M H  
- 

I-33 -- PAC. 16.1, a 
I - 0 p l l 3 0 ~ T a J I L ~ b l f i  C 3 n n A n T k i q e -  1 CKUM A H k i U e M  k i  K p L ~ l r r K ~ f i  OT 0,01 

I I Bepisnanbnb~fi c p ~ y h l n  snnkin- 
A 0  200 

/ TPIqeCKUMU A H U U a M H  

B 3 3  
-- PAC. 16.1, 6 

Bep~a~anbebri i  c 3 n n w n ~ 1 i s e -  1 CKlIM A H k i U e M  ki  K p b l l r r ~ o h  

I B e p ~ k i ~ a n b r l b l f i  C 3 J I n U n T N  '4eCKUM 

ki  IIJIOCKkIM A H M U a M U  
-- B3n Oio?$l PAC. 1 6 1 , a  

B ~ p T U K a n b ! l b l f i  C 3 J I J l U ~ T A q e C K k i M  / A H U U e h l  A nnoc~ofi  K p b ~ l r r K o f i  

I I - 0 ~ ~ 3 0 ~ T a J I b 1 l b l f i  C A B y M n  nno- 
CKllMki A H k i U a M U  

rnn - - PNC. 16.1, 2 

1 I - O P U ~ O H T ~ J ~ ~ H ~ I ~ ~  "C nnOCKkiMA 

A H H U e M  ki  KPbllllKOki OT 0,01 

B e p ~ u ~ a n b ~ r b l i i  c ABYMR nno- 
no 100 

CKkIMU A H k i U a M U  

~ n n  PHC. 16.1, d 

1 B e p T k i K a n b H b l f i  C IIJlOCKkiMU AHH- 

U e h l  n ~ p b ~ u ~ ~ o f i  

I B e p T k i K a J I b ~ b ~ f i  C n n 0 C K k i M  U 

I C @ ~ ~ U ' ~ ~ C K H M  AHkiUaMki  

BnC - 
I O T 1  Puc.16.1,e no 32 I B e p T U K a , ' I b ~ b l f i  C IIJIOCKkiM 1 U e h l  k i  c@epnvecnofi K p b I l l l K O n  

~ o p k i 3 0 t l ~ a n b a b 1 h  C ABYhIR KOHki- 

qeCKUMki A H U U a M k I  (C y r n O M  n P U  A. 100 l6.lv 
B e p l r r u a e  140') 

B e p T k i K a n b H b l f i  C KOHUqeCKUM 

1 (yron npu s e p l r r u ~ e  60 u 90') ki  

I O T 4  1 
3 n n k i n T u q e c K u M  A H u U a M l l  

B K 3  
OT Oyo4 Puc. 16.1, 3 
no 50 

B e p T k i K a J I b H b l f i  C K O H U q e C K ~ M  

(yron npu  B e p l r r u H e  60 
A 90') u s n n n n ~ k i s e c ~ ~ f i  KpbI l l lKOH 

331 



b) 
a ) ,  jcnonnenue Y 6 )  n i u o ~ ~ e ~ u e  I I ~enomie~ue2 ~mn~ewee;lI N C ~ ~ / ~ H ~ H U ~ Z :  

PUC. 16.1. KOHCTPYKTHBHKI~ CXeMbl KOpnYCOB eMKOCTHblX CTaAbHblX CBaPHblX 
suJfUHApliqeCKUX annapaToB no rOCT 9931-79: a - THn r 3 3 ;  6 - THn B33; 
e - Tnn B 3 n ;  z - Tun mn; a - Twn B n n ;  e - Tun BnC; x - Tun rKK; 

3 - ~ u n  BK3; u - Tnn BKn 

332 

P u c  16.1, u 
I 

ripe 3TOM f i e f i c ~ ~ l i ~ e n b ~ a ~  BHyTpeHHI1I1 BMeCTHMOCTb KupllyLa r ~ s  nu,&rnxLu u ~ r ~ s ~  .o~--.- 

OT VHOM 6onee seM Ha +lo% w -5%. 
~ J I J I ~ ~ ~ T U ~ ~ C K U ~  AHuqa KOpnYCOB TunOB r 3 3 ,  B33, B 3 n ,  BK3 AOJIXHbl COOT- 

BETCTBOBaTb rOCT 6533-78, ITJIOCKHE AHWUla KOpnYCOB TkinOB B 3 n ,  r n n ,  B n n ,  
BnC, BKn - rOCT 12623-78, KoHusecKue AHuqa Kopnycoa Tuna TKK - 
rOCT 12621-78, Tuna BK3 - rOCT 12619-78, Tuna BKn - rOCT 12620-78 I 

B K n  O,oOi;C 

Bep~liKaJIb~b~fi C KOHUseCKUhl 
1 (yron npn BepruuHe 60, 90 u 120') 

ki  IIJIOCKkiM AHkiqaMM 

2 
Bep~uKaJIb~blfi C KOHU'IeCKUM 

AHUUeM (yr0JI npU BepUIUHe 60, 
90 u 120") u nnoc~ofi K I ) ~ I L L I K O ~ ~  



I a v d r  n q a ~ v . u  

Ocnosnve p a s ~ e p v  ~opnycoe Tuna B3n' 
(pec. 16.1, e), rOCT 9931-79 

n p H M e r a H H e. K o p n y c a  c A H a n t e T p a h t w .  Y K ~ ~ ~ H H H M H  B C K O ~ K B X ,  p a 3 -  
p e l u a e r c n  n p w M e m m b  T o n b K o  ~ n n  s ~ a n ~ p o a a ~ r i b ~ x  a n n a p a T o a ,  a n n a p a T o a  c n e p e t d e -  
U I H B a l o q H M H  YCTpORCTBaMH U a n n a p a T O B  U3 t l N K e J l b C O R e p X a q H X  C T ~ J I ~ B . '  



T a 6 n n u a  16.5 
O C H O B H ~ ~  p a s ~ e p u  wopnycoe Tnna BnC 

(pnc. 16.1, e), rOCT 9931-79 I 



T a 6 n ~ u a  16.8 
O C H O B H ~ ~ ~  pa3Mepbl KOpnYCOB Tuna BKn 

(PHC. 16.1, u), rOCT 9931-79 
I - 

I 



E M K O C T H ~ I ~  annapaTbl O ~ ~ I ~ H O  KOMnOHYloTCR W3 CTaHAaPTHblX W CneUNaJIbHHX 

yanon N ~ e ~ a n e i i .  KOHCTPYKUUR w OcHoDHbIe pa3~epb1 Kopnyca annapaTa B a a ~ w c w -  
MOCTW OT er0 Ha3HaseHUR U pa6ossx n a p a M e T p O B  AOnXHbI COOTBeTCTBOBaTb OAHOMY 
513 T W n o B  no pwc. 16.1. K O H C T ~ ~ K ~ N O H H ~ I ~ ~  MaTepuan ysnoa w ~ e ~ a n e i i  C M .  B rn. 3. 
Y0pnyc  COCTONT U3 O A H O ~ ~  W J I U  HeCKOJIbKWX UNJIUHAPA9eCKUX 0 6 e s a e ~ ,  C B a p e H H H X  
~ e i ~ y  co608 B C T ~ I K  ( C M .  m. 6). snnwn~wqec~wx ,  c@epusec~wx, KoHwsecKwx unw 
nnocKwx A H W ~  ( C M .  rn. 7) ,  a TaKme npw ~ e o 6 x o ~ a ~ o c ~ w  @ n a ~ q a  ( C M .  rn. 13), K P ~ I L L I K M  
( C M .  rn. 8) ,  p y i j a u ~ n  ( C M .  m. 9 )  u cneqsanbHbrx AJIR KamAoro BwAa annapaTa B H Y -  
TPeHHNX ~ C T P O ~ ~ C T B ,  KOTOPble MOrYT 6 b l ~ b  nPWBaPHblMW, e C n U  He npenRTCTByloT BHY-  
TpeHHeMy O C M O T P Y ,  U n U  OT'beMHbIMW. Kp0Me T O r O ,  ehlKOCTHble annapaTbl K O M n J I e K -  
TYIOTCR COOTBeTCTBYIOI4NMN U I T Y U e p a M U ,  ~ C T ~ O ~ ~ C T B ~ M U  AnR YCTaHOBKU npki60po~ 

W3MepeHUR TeMnepaTypbI, YPOBHR XAAKOCTU W AaBJleHUR, O n O p a M U  U CTpOnOBblMU 

~ C T ~ O ~ ~ C T B ~ M U  ( C M .  BTOPOR pa3Aen). 
P a c s e ~  eMKocrHbrx annapaToB H a  npoqHocTb ~ ~ O W ~ B O A U T C R  p a 3 ~ e n b ~ o  Ann 

KaxAoro ero s n e ~ e ~ ~ a  unw ysna, H a  K O T O ~ ~ I ~ ~  B O B A ~ ~ ~ C T B Y ~ T  AaBneHwe cpeAH,  c u m  
TRXeCTU U n U  BHeUIHUe CHnbl. A a ~ ~ b l e  no PaCqeTy OCHOBHHX 3neMeHTOB W y3nOB an- 
n a p a T O B  IlpUBeAeHH B COOTBeTCTBYH3UWX rJlaBaX BTOpOrO pa3AeJla. 

T e n n o o 6 ~ e ~ ~ b l e  a n n a p a m  npwMeHnmTcR Ann HarpeBaHwR, oxnamAeHuR, K O H -  
AeHcaquw u wcnapeHrrR pasnws~blx X U A K A X ,  r a 3 0 0 6 p a 3 ~ b 1 ~  u ~ ~ ~ O X U A K O C T H ~ I X  

I 
cpen. I 

n e p e ~ a s a  Tenna B ~ e n n o o 6 ~ e ~ ~ ~ x  annapaTall ocywecTsnaeTcs OT c p e p a ,  uMem- 
weii 6onee B ~ I C O K Y I O  TeMnepaTypy, K cpene c 6onee H U B K O ~ ~  ~ e ~ n e p a ~ y p o i i  ABNXY- 
weii cwnoii npw ~ e n n o o 6 ~ e ~ e  RnnReTcR P ~ ~ H O C T ~  T e M n e p a T y p  cpea. T e n n o o 6 ~ e ~  
OCYUleCTBJIReTCR 38 CqeT K O H B e K U U U ,  TennOnPOBOAHOCTU N TenJIOW3JIYqeHUR. B 60nb- 

WiHCTDe CnysaeB C P ~ A ~ I  B T ~ ~ ~ O O ~ M ~ H H ~ I X  anf lapaTaX He CMeKlUBaIOTCR MeXAy ~ 0 6 0 f i  

U OTAeneHbI APYr OT Apyra JUCTOM ( B  CnHpanbHbIX Pi nnaCTUHqaTbIX annaDaTaX ki 

annapaTax c py6am~oiij  wnu C T ~ H K O ~  ~ p y 6  ( B  K O X ~ X O T P Y ~ ~ ~ T ~ I X  annapaiax), u i  
ABHXeHlie OCyUeCTBJIReTCR napanneJlbH0 U n U  npOTUBOTOKOM no nBVM FinU 6onee 
(npu HeCKOJIbKNX T ~ ~ J I O H O C N T ~ ~ R X )  ~ ~ O C T ~ ~ H C T B ~ M  annapaTa. 

Tunbr, OCHOBHbIe napaMeTpbl Pi pa3MepbI PRAa CTanbHbIX ~ e n ~ 0 0 6 h l e ~ ~ b l ~  anna- I 
I '  

PaToD CTaHAapTSi30BaHbI. Haw6onee XapaKTepHbIMH U3 H U X  RBJIRloTCR cnupanbeble, 

n n a c ~ w ~ s a ~ b r e ,  ~ w n a  a ~ p y 6 a  B ~ p y 6 e ) )  w o c o 6 e ~ ~ o  ~ o m y x o ~ p y 6 q a ~ b r e  annapam. I 

Cnupanbnbre crnanbtible rnennoo6~eti t iu~u no rOCT 12067-80 U3rOTOBnRloTCR 
cnenymqsx A B ~ X  T N I I O B .  

T u n  1 - C TY~NKOBbIMN K a H a J I a M W ,  B ABYX ACnOJlHeHURX: ACnOnHeHWe 1 ( C  nno- 
CKOC K ~ ~ I U I K O ~ ~ )  AnR ~ennoo6h le~a  MexAy XWAKOCTRMN w r a 3 a ~ u ;  wcnonHeHwe 2 
( C  K O H W ~ ~ C K O ~ ~  K P ~ I U I K O R )  AJIR KoHAeHcaqwu napos u ~ e n n o o 6 ~ e ~ a  naporaao~oii c ~ e c w  . 

T u n  2 - co C K B O B H ~ I M W  KaHanaMn, B Tpex  ucnonHeHuRx: wcnonHeHIre 1 ( c  nno- 
c ~ o i l  O T K W A H O ~ ~  K P ~ I U I K O A )  Ann noAorpeea C T O ~ H ~ I X  BOA u ~ p y r w x  3aTPR3HeHHblX p a -  
60swx cpen; wcnonHeHwe 2 (co c@epwsec~oii K P H U I K O R )  Ann ~ e n n o o 6 ~ e ~ a  MexAy 
B H C O K O B R ~ K N M W  X N A K O C T R M W  u r a 3 a ~ u ;  ncnonHeHwe 3 ( C  nnoc~oii K ~ ~ I U I K O ~ ~ )  Ann 
OXJIaXAeHUR H N T P O ~ H O R  C ~ P H O ~  KNCJIOTbl. 

T ~ I I J I O O ~ M ~ H H U K U  Tuna 1 BimycKamTcn c nnoqaAbm noaepxFrocTu ~ e n n o o 6 ~ e u a  F 
OT 10 A0 100 M 2 ,  H a  Y C n O B H O e  U ~ ~ ~ I T O ~ H O ~  AaBneHue 0,6 U 1,o Mna U H a  OCTaTOqHOe 
AaeneHwe H e  H w x e  80 ~na,  Ha pacqewym TeMnepaTypy OT - 2 0 ~ 0  +2OO O C .  Annapa~br 

C F = 50; 63; 80; 100 Ma U3rOTOBJIHloTCR N3 CTanU M a p K U  BC~3cn5 ,  C F = 20; 25; 
31,s; 40 M~ - 143 cTanw M a p O K  BC~3cn4 w 08X22H6T, c F = 16; 25; 31,5 M~ - w3 

cTanu M a p o K  08X22H6T H 10X17H 13M2T, c F = 10; 12,5; 20; 40; 50; 63; 80; 100 M~ 

-w3 cTanw M a p o K  08X22H6T w 12X18HlOT. 
T ~ ~ ~ O O ~ M ~ H H H K U  Tuna 2 BblnyCKaloTCR C nnOlqaAbI0 n O B e p X H O C T U  ~eflJI006Me~a 

F =  20 M~ us CTanU M a p K u  10X17H13M2T H a  ycnoBHoe AasneHue 0,8 Mna u pac- 
qeTHym TeMnepaTypy OT -20 AO +200 O C  w c F = 50 M~ w3 cTanw M a p K w  BC~3cn5 
Ha ycnoaHoe naaneHue 0,6 Mna w pacseTeym T e m e  aTypy  AO +80°C. 

~ R ~ ~ r n ~ t f r a m b ~ e  pa36opnue men~oo6~ennutcu no I 'O~T 1551 8-78 W3rOTOBARMTCR 

c nnoqaAbm noaepxHocTu ~ e n n o o 6 ~ e ~ a  F = 2+600 M~ H a  ycnoBHoe AasneHwe no 
1,6 Mna u pacseTHym TeMnepaTypy OT -30 no +18O0C. Annapa~br cOCTORT W3 

naKeTa npRMOYrOJIbHHX ~ O @ P U P O B ~ H H ~ I X  nnaCTUH (ki3 CTanU M a p O K  0 8 ~ n B r - 1 ,  
12X13r18A, 12X18HlOT, 10X17H13M2T, 10X17H13M3T, O 6 X M 2 H M A T )  B KO-  

J IUseCTBe  OT 12 A0 48 UIT.  n n 0 ~ a ~ b  nnaCTNH 0,3; 0,5; 0,6 M Z .  OHU YCTaHOBneHbl B e p -  
TNKanbHO H a  paMe U CTRHYTbl MeXAY ~060 i i  U C ABYMR K P ~ ~ ~ H U M W  IInkiTaMU CTRXHblMN 

~ O ~ T ~ M U .  06pasye~b le  MexAy nnacTwHaMu 6naronaps r o @ p a ~  qenesbre Kauanbr co- 
eAwseeH napannenmo B Ass p a s ~ e n b ~ ~ x  npocTpaHcTsa. T a ~ ~ i e  annapam sbrnon- 
HRIOTCR B Tpex wcnonHeHwRx: 1 - Ha K O H C O ~ ~ H O R  paMe, F 4 10 M ~ ;  2 - H a  ABYX-  
Onop~0f i  pahte, F =  2+400 M ~ ;  3 - H a  T P ~ X O ~ O P H O R  pahre,  F =  200+600 M ~ .  

Tennoo6~ennu~u  muna crnpy6a 6 rnpy6es no rOCT 9930-78 W ~ ~ O T O B ~ R I ~ T C R  
c nnoqanbm nosepxHocTu ~ e n n o o 6 ~ e ~ a  F = 0,5+93 M~ Ha YcnoBHoe AaBneHue AO 
16 Mna w pacseTHym TeMnepaTypy OT -60 no +600 "C. Annapa~bl COCTORT w3 

I'IOCJleAOBaTe.ilbH0 COeAUHeHHblX MeXAy co6oii nPRMbIX rOPN30HTanbHO PaCnOJIO- 
XeHHblX C ~ K L ( N ~ ~  a ~ p y 6 a  B ~ p y 6 e a  A ~ H H O R  no 1,5; 3; 4,5; 6 ;  9 ti 12 M ,  BbInOJlHReMblX 
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113 C T a n N  p a 3 n N 9 1 1 b I X  M a p O K  U e J l b H O C B a p H b l M U  U p a 3 6 0 ~ ~ h l M P i ,  X e c T K F i h l ~  U n u  C T ~ M -  T P O B  U nPWMeH5IIOTCR AJIR CaMbIX p a 3 ~ 0 0 6 p a 3 ~ b l x  Y C ~ O B H ~ ~  ~ e n n 0 0 6 M e ~ a  M e X A y  T e X -  
n e p a T y p H b I M  K O M n e H C a T O p O M  H a  H a p y X H o f i  ~ p y 6 e .  H a p y x ~ b l f i  A u a M e T p  d~ L'HYTPeIr- 

H N X  ~ p y 6  25; 38; 48; 57; 76; 89; 108; 133; 159 h w ;  H a p Y X f I b l X  - 57; 76; 89; 108; 
H o n o r u s e c ~ a ~ u  n p o n y K T a M H .  KOHCTPYKTUBHO y ~ a 3 a ~ u b 1 e  a n n a p a T N  B b l n o n H R m T c R  

C n e A y l O U U X  TIIDOB: H - C H e n O A B W X H b I M U  T P Y ~ H ~ I M W  P e U I e T K a M H ;  K - C T e M n e p a -  
133; 159; 219 M\I .  T Y P H b I M  K O S l n e H C a T O p O M  H a  K O X Y X e ;  n - C n n a B a m , e f i  ~ O ~ O B K O ~ ~  ( 0 n H O f i  nonsux- 

Ko3tcyxompy6~ambre m e n n o o 6 ~ e ~ ~ u ~ u ,  x o n o d u n b ~ u ~ u ,  ~ o ~ d e t l c a m o p b ~  ri ucna- HOW T P Y ~ H O ~  p e U I e T K 0 f i ) ;  Y - C U - 0 6 p a 3 ~ b l ~ u  T ~ ~ J I O O ~ M ~ H H ~ I M W  T P Y ~ ~ M H .  
pumeAU C T ~ I ~ ~ ~ ~ T H ~ O B ~ H ~ J ,  B M n y c K a m T c R  H a  m u p o ~ u f i  A l i a n a s o r l  p a 6 o q a x  n a p a ~ e -  Annapa~t-1 Fi3rOTOBJIRfOTCR B B e p T H K a J b H O M  (B) Fi r O P U 3 0 H T a n b H O M  (r) ucnon- 

HeHFiRX U B 3aBHCUMOCTU O T  X a P a K T e P W C T U K U  pa6osux C p e n  OTHOCRTCR K rpynne A 
(nna H ~ B ~ P ~ I B O -  u H e n o x a p o o n a c H b l x  cpen u cpen, H e  0 6 n a n a m ~ u x  T O K C W ~ H O C T ~ ~ )  
una K rpynne 6 (JAR B S P ~ I B O -  u n o x a p o o n a c H b l x  cpen u cpen, o6nanamqux TOK- 

Puc. 17.1. I<OHCTPYKTUB- 
H b I e  CXehfb l  K O X Y X O T P Y ~ -  

YaTbIX T ~ ~ J I O O ~ M ~ H H W K O B :  
a - 2 - B e p T w K a n b H n e  

( a  - T u n a  TH; 6 - T u n a  
TI<; e - T u n a  Tn ABYX- 
PI MHOrOXOfiOBble no ~ p y 6 -  
HOMY I I P O C T P a H C T B y ;  2 - 
T u n a  Tn - OAHOXOAOBbIe 
no T P Y ~ H O M Y  n p O C T p a H -  

CTBY); d - 3 - TOPWSOH- 
T a n b H b l e  (d - T u n a  TH; 
e - T u n a  TI<; x - T u n a  

Tn ABYX- U hlHOrOXOAOBbIe 
no T P Y ~ H O M Y  n p O C T p a H -  

CTBY; 3 - T u n a  TY); 
1 - KOXYX; 2 - T P Y ~ L I ;  3 - 
TpyG~ble pemetKn; 4 n 5 - 
PscnpeAenuTenbHbre KaMept,l; 
6 - KO3blpeK-OTpaXaTenb; 
7 - Jl~H30Bblfi KOMneHCaTOF; 
8 - IIOABHXHaR Tpy6naR 
peruewa; 9 - nnasamqas  
rononKa; 10 - canbswK; 

11 - neperopoAKw 
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T a 6 n a u a  17.1 
O C H O B H H ~  n a p a ~  arx a n n a p a T o B  

C HeI lOJJBHXHblMH T P Y ~ H  H a  K O X y X e  ( T H ~  K), 

npenenbl npnMenenHfl 
annapaToB no TeMnepa- 
rypaM pa6oseR cpenbl 

H a n ~ e x o ~ a ~ n e  

68; 69; El0  

1000; 1500; . l - 2 ~ 5  
2000; 3000 3-1 1,s 
--- 

X o n o n n n b ~ n ~ u .  

C15 .p 
cn 

n p n M e q a H H n: I .  Bce T e n A 0 0 6 ~ e ~ ~ b I e  a n n a p a m  nunyc l t amcn  no rpynnaM A H 6. 2. T ~ ~ J I O O ~ M ~ H H ~ I ~  annapa lu  c KOXyXaHH 
RH~M~TPOM 400 H 600 M M  BblnYCKalOTCfi TaKXe C KOXYXBMH WS T P Y ~ ,  HMeK)Ill,HX HaPYXHMe RHaMeTPbl 426 H 630 M M  COOTBeTCTBeHHO. 

A H ~ M ~ T ~  napyxnblfl .  OCTaJlbHble RHaMeTPbl BHYTpeHHWe. 
* *  T O ~ ~ K O  A J I ~  annapaToB Tuna H. ocTanbHsre py - Ann annaparoB Twnoa H u K. 

*** C XHRKHM. r a 9 0 0 6 p a 3 ~ b l ~ .  napwrasoBLaM nnn napoxnRKocTnblM TennowocHTeneM. 
****  C naposblM TennowocnTeneM. 



BepTwKanb- 
m e  Tn-B;  ro- 
PW30IITaJI bHble 
T n  

A 
0) -- 

OCHOBHU~ napameTpH H pa3mepH CTaHnapTHux ~ o x y x o ~ p y 6 9 a ~ H x  T ~ ~ ~ O O ~ M ~ H H U X  annapaToB 
c nna~amqei i  rono~roi i  ( T H ~  n) H c U - O ~ P ~ ~ H H M H  ~py6ar .1~ ( T H ~  Y), rOCT 14244-79-rOCT 14247-79 (PHC. 17.1, 8 ,  2, m, 3) 

MI; M2; M3; I M4;M12 1 

HatiMeHOBaHHe 

MI; M3; M4; 
M12; 61 ;  62 ;  

6 3  

0 6 o s ~ a s e ~ u e  
Tuna 

1 

I I 

0 

.P -J 

OcHoeHble napaMerpbl w pa3Mepbl 

D, MM 

I 

pY.  M n a  T e n n o o 6 ~ e w ~ ~ e  Mcnonwewtie 

T e ~ n e p a  - 
T P Y ~ H  F .  M~ no MaTepaany 

TYga t .  

MM 

426 *; 
400 

530 *; 
500 

3000; 
6000 

3000; 
6000 

1,6; 2,5 

4,O 

6 4  

1,6; 2,5 

4,O 

6,4; 8,O 

1200 

1400 

19-46 

31-76 

1 1 1,6i 2 S  

1,6; 2,5; 4,O 

6 4  

1,6; 2,5; 4,O 

3000; 6000 

M4; M12 

M1; M3; M4; 
M12 

MI; M4; MI2 

M1; M2; M3; 
M4; M12 

M1; M3; M4; 
M12 

MI; M4; M12 

325 * 

4,O 

9000 6000; 

10-26 

M1; M2; M3; 
M4; MI2 

M1; M3; M4; 
M12 

M1; M2; M3; 

MI; M3; M4; 
)561-1246) M12; 61 ;  62 ;  6 3  

403-906 

MI; M3; M4; 
M12; 61;  62;  6 3  

MI; M4; M12; 
61;  62 ;  6 3  



1,6; 2,5; 4,O MI; M3; M12; 
62 ;  6 3  

1200 403-906 

6,4 
MI; M12; 62;  

6 3  

MI; M3; M12; 1 :::$ /561--1246/ 62; 63 

I 

n p o n o n ~ e ~ n e  ~ a 6 n .  17.2 

M c n o n ~ e f l u e  
no MaTepuany F. M %  1 O 6 o s ~ a q e ~ ~ e  

HaHMeHOBaHHe 1 Tuna 

pa3MepH 

T e n n o o 6 ~ e ~ H b I e  
T P Y ~ H  

M M  

O C H O B H H ~  napaMeTpH H 

K o H ~ ~ H c ~ ~ ~ H  
c nnanamueli ro- 
~ O B K O ~ ~ ,  
rOCT 14247-79 

87-131 1 MI; M3; M12 

T e ~ n e p a -  

r0pli30H- 
TanbHbIe Kn 

164-243 

290-402 

447-604 

6000 

py. M n a  

630; 600 

800 

1000 

1200 

I 

M I ;  M3; M12; 
62;  6 3  

I 

1400 

B KO- 
X Y X ~  
OT 0 

no +400; 

D. M M  

OT 0 
no f-400 

TYga t .  

20X 2; 
25X 2; 

25X 2'5 

1,O; 1,6; 2,5 

626-831 

MI; M3; M12 
3000i 6000 1 10-26 1 

M1; M12 

M1; M3; M12 
3000; 1 19-46 / 
6000 M1; M12 

M1; M3; N12 
3000; 1 31-76 ( 6000 MI; M12 

M1; M3; M12 
6000; 86-196 
9000 1 1 MI; M12 

I 

325 * 

426 *; 
400 

530 *; 
500 

630 *; 
600 

n o  
1,o 

4,o 

6,4 

4,O 

6,4 

4,O 

6,4 

2,5; 4,O 

€44 



c napo~uu ~ ~ O C T ~ ~ H C T B O M  c nnaea~oqefi ronon~ofi (rnn n) 
H C U - O ~ P ~ ~ H ~ I M H  r p y 6 a ~ n  ( T H ~  Y), rOCT 14248-79 ( ~ H c .  17.2) 

n p H M e '4 a H U R: 1. M C n a P H T e J I H  R O n X H b l  H3COTOBJlRTbCR B A B Y X  H C n O n -  
H e H H R X :  I - C K O H r l Y e C K H M  R H H W e M  A H a M e T P O M  0 T  800 A 0  1600 MM' 2 - C 3 n n H n T H -  
q e C K H M  R H H q e M  A U a M e T p O M  OT 2400 A0 2800 MM. 2. 0 6 0 3 H a 9 e H H A :  in - q H C n o  ~ p y 6 -  
HHX n y Y K o B  B annapare; zT - q u c n o  ~ p y 6  B ORHOM n y s K e :  FT - n n o q a A b  npoxon- 
HOCO C e q e H H R  IT0 OAHOMY X O A Y  T P Y ~ H J C O  I T P O C T P a H C T B a ;  F - n n 0 4 a R b  ~ O B e p X H O C T H  
T e n J I 0 0 6 M e H a .  3 .  T P Y ~ N  - 25X 2,5 R ~ U H O ~ ~  6 M ( W R  T H n a  Y - U - 0 6 p a 3 ~ b l e  ~ ~ ~ 6 6 1  
C o c T o A q n e  H 3  A n y X  n p n M b l x  ~ p y 6  &JlrlHoR no 6 M) H l 8 O 0 - H ~ M  K O n e H O M .  4. pacno: 
J I O X e H H e  ~ p y 6  B T P Y ~ H U X  P e U e T K a X  - no B e p l U H H a M  K B a A P a T O B .  6. M c ~ o J I H ~ H H ~  no 
M a T e p H a n y  Ann B c e x  H c n a p ~ T e n e R :  MI; M4; 61: 6 2  H 63. 6. Bce H c n a p H T e n H  s b l -  
n y c K a m T c R  no r p y n n a M  A H 6. 7. P a c q e ~ n a n  T e M n e p a T y p a  a n n a p a T o B  OT -30 no 
+450 O C .  



MaTep~aJIbl OCHOBHblX y3nOB H ~erane i i  ~ e n n o o b ~ e n ~ u x  K O X ~ X O T ~ ~ ~ ' I ~ T ~ ~ X  anflapaTOB 
C HenOABHXHblMH T ~ Y ~ H ~ ~ M H  PeLUeTKaMH ti C TeMnepaTypHblM KOMfleHCaTOpOM Ha KOXyXe, 

rOCT 15 1 19-79-rOCT 15 122-79 
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Heme no  
~ a ~ e p a a -  

ny  
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M3 

I 

C ~ a n b  12X18HlOT (TOCT 5632-72 
w TOCT 7350-77. rp. A); rpy6v - 
CTaJIb 12X 18H10T (TOCT 9940-72) 

M9 

n p o ; r o . l x e ~ w e  ~ a 6 n .  17.4 * 

C ~ a n b  10x1 7H13M2T 
(TOCT 5632-72 H TOCT 7350-77, 
rp. A); r p y 6 ~  - cTanb lOXl7Hl3M2T 
(TOCT 9940-72) 

C ~ a n b  10X17H13M2T 
(TOCT 5632-72 H TOCT 7350-77, 
rp. A); r p y 6 ~ -  cranb lOX17H13M2T 
(TOCT 9940-72) 

Ml2 I C~af iu  BC~3cn5 (TOCT 14637-79). Cranb BC~3cn5 (TOCT 14637-79) 16rC (TOCT 5520-79); Tpy6blr***- 
CTaAb 20 (TOCT 8731-74) 

h t a ~ e p a a n  

Crank. 12Xl8HlOT (TOCT 5632-72 
w TOCT 7350-77, rp. A); r p y 6 ~  - 
CTanb 12X 18HlOT (TOCT 9940-72) 

CTaJIb 10X17H13M2T 
(TOCT 8841-72) 

1 5  

n 

I I 
C T ~ J  b 08X22H6T (TOCT 9941 -72 1 

u rOCT 5632-72) I 

% 
Ga 

-- 

K o x y x  

. 
CTaJIki BC~3cn5 (TOCT 14637-79), 

161.C (TOCT 5520-79); ~py6bl * - 
CTaJIb 20 (TOCT 8731-74) 

Cranw 08X18HlOT n 12X18HlOT 
(TOCT 9941-72) n ~ p y 6 s  3neKTpo- 
CBapHHe no ~exn~vecnoi i  J O K Y M ~ H -  
TauwH, yT~epX!Je~~oi i  B YCTaHOBneH- 
HOM nOpXAKe 
ppp- 

.- 

Mcnon- 
HeHHe no 
MaTepna- 

n y  

M a ~ e p n a n  

$ 1  
P: 

Kox<yx 

I 1- I 

p a c n p e ~ e n ~ ~ e n b ~ a ~  Tenn006~e~Hhle  ~ p y 6 b l  
KaMepa H K P ~ ~ U I K W  

_____-__C_A 

C~anw 10 n 20 (TOCT 8733-74) 
u ~ p y 6 ~  3 n e ~ ~ p o c ~ a p ~ s e  no T ~ X H U -  ) ' I ~ c K o ~  xOKyMeHTaUUU, YTBepXAeH- 

-- 

C ~ a n b  08X22H6T (TOCT 5632-72 Mlg 
roCT 7350-77, rp. A] 

i C ~ a n b  08x21 H6M2T (TOCT ,5632-72 M20 
w TOCT 7350-77, rp. A) i 

C ~ a n a  BC~3cn5 (TOCT 14637-79). 
16TC ** (TOCT 5520-79); ~ p y 6 U  ** - 
CTanb 20 (TOCT 8731-74) 

P a c n p e ~ e n n ~ e n b ~ a x  
~ a ~ e p a  H K P ~ I U K ~  

H O R ~ B  YCTaHOBneHHOM n0PITnKe 

naTyHb nAMm77-2-0,05 
(TOCT 494-76) 
-- _ _ _ -  

T e n n o o 6 ~ e ~ ~ ~ e  Tpy6u 

- - C ~ a a a  08X22H6T (TOCT 5632-72 Cianb 08X22H6T (TOCT 5632-72 C T ~ . T ~  08X22H6T (TOCT 5632-72 M21 j ,, rOCT 7350-77, rp. A) w rOCT 7350-77, rp. A) I w rOCT 9941-72) I 

CTanb B C T ~ C ~ ~  (TOCT 14637-79) 

I 

b 

I 
C ~ a n b  08X22H6T (TOCT 5632-72 

u TOCT 9941-72) 

C T ~ J ~  08x21 H6M2T (TOCT 5632-71 
U TeXHUYeCKaff AOKYMeHTaUUff, YT- 
BepXfieHHaR B YCTaHOBJeHHOM no- 
par .~e)  

I Cranb 12X18HlOT (TOCT 5632-72 

C~anw BC~3cn5 (ToCT 14637-79), 
16rC *** (TOCT 5520-79); ~py6bl**- 
CTanb 20 ( T E T  8731-74) 

(TOCT c ~ a . 3 ~  9941-72) 08X18HlOT n ~ p y 6 ~  a 12X18HlOT 3 n e ~ ~ p o -  
CBapHble no T ~ X H U Y ~ C K O ~ ~  2OKYMeH- 
TaUUU, ! . T B ~ ~ x . Z ( ~ H N O ~ ~  B YCTaHOBJeH- 

n o P a a ~ e  
--- --- 

C ~ a n b  1 OX 17H13M2T 
(TOCT 994 1-72) 1 

i 

H TOCT 7350-77, rp. A); Tpy6bl - 
CTanb 12X 18H10T (TOCT 9940-72) 

, 

I 
CTanb l o x  17H13M2T 

(TOCT 5632-72 M rOCT 7350-77, 
rp. A ) : ~ p y 6 r *  -cranb lOX17H13M2T I i (TOCT 9940-72) 



C ~ a n b  08X22H6T (TOCT 5632-72 C ~ a n b  08X22H6T (TOCT 5632-72 
w TOCT 7350-77, rp. A) u TOCT 9941-72) 

M22 C ~ a n b  08x21 H6M2T (TOCT 5632-72 
H rOCT 7350-77, rp. A) 

M24 
I 

A B Y x C J I O ~ ~ H ~ I ~  CTanH BC~3cn5+ 
+10X17H13M2T nnu 16TC+ + 10X 17H13M2T (TOCT 10885-75) 

( C ~ a m  08x21 H6M2T (TOCT 5632-72 
C ~ a n b  08x21 H6M2T (TOCT 5632-72 TexHuqecKafl noKyMeHTauuR, yTBep- 

H rOCT 7350-77, rp. A) 1 XAeHHaH B YCTaHOBneHHOM ~ O ~ H A K ~ )  

6 2  

C ~ a n b  10X17H13M2T 
(TOCT 994 1-72) 

C ~ a n u  BC~3cn5 (TOCT 14637-79), 
l6TC (TOCT 5520-79) 

I C ~ a n n  08X18HlOT, 12X18HIOT ~ 1 6 6  I A B ~ X C J O ~ ~ H ~ I ~  c ~ a n u  BCT~CII~$-  (TOCT 9941-72) H ~ p y 6 ~  3JIeKTpO- 
t12X18HlOT unu 16TCt12X 18H10T C B ~ D H ~ I ~  no T ~ X H H ~ ~ C K O R  nOKVMeH- ! 

I 

C ~ a n b  08x21 H6M2T (TOCT 5632-72 
CTanb 08X21 H6M2T 5632-72 . TeXHuqecKaR AOKyMeHTaUUR, YTBeP- 

H rOCT 7350-77, rp. A) 1 XneHHafl B ~ > ~ C T ~ H O B ~ ~ H H O M  n0pRnKe) 

A B Y x C J I O ~ ~ H ~ I ~  c ~ a n n  BCT~CII~$-  
+12X18HlOTunn 16TC+12X18HlOT 
(rOCT 10885-75) 

. - -  . . ~l 

C~anki BC~3cn5 (TOCT 14637-79). @OCT 0885-75) TaUllu, ~ T B ~ ~ X A ~ H H O ~ ~  B YCTaHOBneH- I 

16TC (TOCT 5520-79); ~ p y 6 ~  ** - HOM UOpRAKe 
CTanb 20 (TOCT 8731-74) I 

I 

ABYxCJIO~H~I~  cTann BC~3cn5+ 
+10X17H13M2T unu 16TC+ C ~ a n b  10X17H13M?T 
+ 10X 17H13M2T (TOCT 10885-75) ('OCT 9941-72) 

6b1 * * - CTanb 20 (TOCT 8731-74) 

CT H BC~3cn5 (TOCT 14637-79), 
16TcY** (TOCT 5520-79); ~ p y -  

C~anw 08X18HlOT, 12X18HlOT I 
(TOCT 9941-72) &i ~py6b1 3JeKTpO- 
cBapHbIe no T ~ X H H ~ ~ C K O ~  AOKyMeHTa- 
UHH, ~ T B ~ ~ X A ~ H H O ~  B YCTaHOBneH- 
HOM IIOpRAKe 

6 9  

.we. ' 
.4:.,: -*- - 4 

AByXCJl~fiHble c ~ a n n  BC~3cn5+ 
+12X18HlOTnn~ 16TC+12X18HlOT 
(TOCT 10885-75) 

CTanb 
('OCT 994 

610 

I 

A B ~ x c J I o ~ ~ H ~ I ~  CTanbi BCT~CII~$-  
+l2X18HlOT unu 16TC+12X18HlOT 
(TOCT 10885-75) 

f i ~ y x ~ o f i ~ b l e  c ~ a n u  BC~3cn5-t 
+10X17H13M2T unu 16TCS- + 10X 17H13M2T (TOCT 10885-75) 

C ~ a n n  08X18RlOT. 12X18HlOi 1 
(TOCT 9941-72) l l - 7 ~  ~pydbl  3.l?K- 

TpocaapHbIe no ~ e x ~ u s e c ~ c f i  ~c:t;!:- 

MeHTauUll, ~ T B ~ ~ X A ~ H H O ~ ~  B :;c:alic- 
BJIeHHOM nOpRAKe 

A B Y x C J I O ~ ~ H ~ I ~  CTaJIU BC~3cn5+ 
+10X17H13M2T wnu 16TC+ + 10X 17H13M2T (TOCT 10885-75) 



0 Ma~epuanbl O C H O B H ~ ~ X  ysnoe H neranek rennoo6me~~blx ~o~yxoTpy6qa~blx  annaparoe c nnaeamqeii r o n o ~ ~ o t i  
H c U-06pa3~bl~H TPY~LLMH, rOCT 14244-79-r0CT 14247-79 

C ~ a n n  BC~3cn5 
(TOCT 14637-79), 
l s r c  (TOCT 5520-79); 
Tpy6b1 - CTaJIb 20 
(TOCT 873 1-74) 

C ~ a n n  Bc~3ci-14 * 
(TOCT 14637-79). BC~3cn5 
(TOCT 14637-79), 16rC 

I (TOCT 5520-79); ~py6b1 - 
CTanb 20 (TOCT 8731-74) 

C ~ a n n  10 H 20 
(TOCT 8733-74) u ~py6b1 
s n e ~ ~ p o c s a p ~ b l e  no TexHn- 
'4ec~ofi nOKyMeHTaUUH, YT- 
BepXAeHHoR B YCTaHOBneH- , HOM nOpRAKe **  

C n n a ~  MapKn AMr2 1 (TOCT 18475-73) 

C ~ a n  b 16 TC (TOCT 5520-79) 

Cnnasb~ nrapoK AMr5, AMr6 
(TOCT 4784-74 u 
TOCT 17232-79) 

C ~ a n b  16rC (rOCT 5520-79) 
J % T Y H ~  nAMru77-2-0,05 c ~ a n n a ~ ~ o i ' i  naTyHLm Napm 

(TOCT 494-76) ~7062-1 nnn A63 1 (TOCT 15527-70) ! 

naTyHb floM11170-1-0,06 
(TOCT 494-76 U TeXHH- 
'IeCKaR AOKYMeHTaUUR , YT- 
BepXAeHHaR B YCTaHOBneH- 
HOM n o p ~ n ~ e )  

A~yxCJIofi~ble CTanH 
16TC+08X13 unn 
BC~3cn5+08X 13 
(rOCT 10885-75) 

naTyHb n)f<Mu 59-1-1 
(TOCT 15527-70 u TexHuse- 
CKaR fiOKYMeHTaUHR, YTBep- 
X J ~ H H ~ R  B YCTaHOBneHHOM no- 
panee) 

CTanb BC~3cn4 
(TOCT 14637-79) 

I CTanb MapKH 15X5M 

CTaJIb 16TC (TOCT 5520-79) 
C HaflJIa~~ofi naTyHbH, n062-1 
(TOCT 15527-70) 

cTann 15X5M, ~8 
(TOCT 550-75) 

--- 
~ T Y H ~  ,JIAMuI 77-2-O,O5 

(TOCT 494-76) ~ T Y H ~  JI)f<MuSQ- I - 1 
(TOCT 15527-70 u TexHuse- 

(TOCT 5632-72, 
rOCT 7350-77, r ~ . A ,  
TOCT 8479-70, rp. IV n Tex- 
HUYeCKaR AOKYMeHTaUHR, YT- 
BepXAeHHaR B YCTaHOBneHHOM 
noDRnKe ***) 

1 CTanb 08X22H6T. 
1 TOCT 9941-72 CTaJlb 16rC, TOCT 5520-79 

I ~TC$OSX 13 nnn 'I BC~3cn5+08X 13 
(TOCT 10885-75) 

CTanb 08x13 
(TOCT 994 1-72) 

CTaJIb I2X 13 (TOCT 5632-72, 
TOCT 7350-77, rp. A. 
TOCT 8479-70, rp. IV u 
TeXHHseCKaR AOKYMeHTa&MR, 
YTBepXAeHHaR B YCTaHOBJIeH- 
HOM fl0pRR~e) 

- .- 

Ei2 

8 
4 

AByxCJIoii~hle CTanu 
16TC+12X18HlOT nnn 
BC~3cn5+12X18HIOT . 
(TOCT 10885-75) 

I ( HOM ~ O ~ R A K ~ )  

CTanb BC~3cn4 **** 
(TOCT 14637-79); ABYX- 
~ 0 f i ~ b l e  c ~ a n u  16TC+ 
+12X18HlOT unn 
BC~3cn5+ 12X18HlOT 
(TOCT 10885-75) 

6 3  

A B Y X C J I O ~ H M ~  cTanH 
16rC+10X17H13M2T 
unu BC~3cn5+ + lOX17H13M2T 
(TOCT 10885-75) 

CTanb 08X 18HlOT 
(rOCT 9941-72); T P ~ ~ H  
3neKTpOCBapHble no TeXHH- 
Y ~ C K O ~ ~  RoKyMeHTauUn, YT- 
BepXneHHofi ycTaHoBneH- 

C ~ a n b  10X17H13M2T 
(TOCT 5632-72, 
TOCT 7350-77, rp. A, 
rOCT 8479-70, rp ,  lY 
TeXHUqeCKaR AOKyMeHTaUHR, 
YTBepXReHHaR B YCTaHOBneH- 
HOM nopfin~e) 

I 

CTaJIb BC~3cn4 **** 
(TOCT 14637-79); g ~ y x -  
olofi~ble crann 16TC+ + lOX 17H13M2T unu 
BC~3cn5+ 1 OX 17H 13M2T 
(TOCT 10885-75) 

C ~ a n b  12X18HIOT 
(rOCT 5632-72 
TOCT 7350-77,' rp. A, 
TOCT 8479-70, rp. IV n 
TeXHU'eCKaR R O K Y M ~ H T ~ ~ U R Y  

Clanb l o x  17H13M2T 
(FOCT 9941-72) 

YTBepXneHHaR B YCTaHOBneH- 
HOM nopRaKe 



C ~ a n b  B C T ~ C ~ ~  
(TOCT 14637-79) 

POCT 7350-77,. rp. A, 
TOCT 8479-70, rp. IV H 
TeXHHYeCKaR AOKYMeHTaUHR, 
YTBepXAeHHaR B YCTaHOBJIeH- 
HOM ~ I O ~ R A K ~ )  ' 

A B ~ x C J I O ~ ~ H X ~  C T ~ J I H  ~ B ~ x C J I O ~ ~ H ~ I ~  CTaJIH 
16TC+08X13 H ~ H  16TC+08X13 nnn C ~ a n u  X8, 15X5M 
BC~3cn+08X 131 BC~3cn5$-08X 13 (TOCT 550-75) 

n p H M e s a R H R: 1. ~ P H M ~ H H M O C T ~  HcnonHeHHR no MaTepHany B ~ ~ B U C U M O C T H  OT TexHonorusecKoro HasHasenHn, Tuna, m a -  
M eTpa n padosnx napaMerpoa ~ e n n 0 0 6 M e ~ ~ b I X  annapaToB onpenenena rOCTaMw Ha cooTseTcTBymqHe ~ e n n o o b ~ e ~ ~ b l e  annapam1 (CM. 
r O C T  14244-79-rOCT 14247-79). 2. AonycKaeTCR H3l'OTOBnHTb y3nU H AeTanH H3 MaTePWalIOB BpyrHX MapOK, n0 MeXaHHseCKHM 
C B O A C T B ~ M  H [ KOPPOSHOHHOR CTORKOCTH He YCTyflalOqHM MaTepHanaM. YKa3aHHblM B ~ a 6 n .  17.3. 

T0nbKo AJIR XO~OJlHnbHliKOB no rOCT 14244-79 H KOHAeHCaTOPOB n0 r O C T  14247-79. 
** Anrr p no 4.0 M n a  s f p  no 400 'C. 

*** a, 2 4);0 Mne .  
**** T O ~ ~ K O  Ann XOJIOJ(HJlbHHK0B no  rOCT 14244-79 H KOHAeHCaTopOB no f O C T  14247-79. 

(TOCT 10885-75) (TOCT 10885-75) 



PNC. 17.3. K o ~ c ~ p y ~ u n u  C O e A U H e H U R  T P Y ~ H ~ I X  P e u l e T O K  C KO- 
x y x o h l :  a ,  6 - 6 e c @ a ~ u e e b 1 x  p e u l e T o K  c r p n a ~ u e e b l ~ l  KO- 

X Y X O M ;  8-d - @ n a H U e B b l x  P e u l e T O K  C 6 e c @ n a H ~ e ~ b l M  K O X Y -  
XOM; e,  x - ~ ~ C @ J I ~ H U ~ B ~ ~ X  p e u l e T o K  c 6 e c @ n a ~ u e a b l ~  K o m y -  

XOhl 

C T O p I t O B  K O X Y X  3 a K p b I T  I l P H A a P e H H b l M N  K H e Y Y  ABYMR IIJIOCKUhlA r n p y 6 ~ ~ ~ t u  
p e l u e r n r c a M u  (B a n n a p a T a x  T u n o B  H n K) ~ n n  OAHOR p e m e ~ ~ o i i  n s n n n n ~ u s e c ~ n ~  
J H n r n e M  ( B  a n n a p a T a x  T u n o e  ll n Y). K O H C T ~ Y K U H N  C o e A n H e H W R  T P Y ~ H ~ I X  p e u l e T o K  
C KOlKYXOhl I I O K a 3 a l l b I  Ela P H C .  17 3, a O T A C n b H L l e  y3JIb :  K O H ( Y X O T P Y ~ ' ~ ~ T ~ I X  annapa-  
TOB - t1a  p u c .  17.4. 

K O H U ~ I  r n e n n o o 6 ~ e ~ n b 1 ~  mpy6 B T P Y ~ H ~ I X  p e U e ' r K a X  3 a K p e n n R I O T C R  H a  p a 3 B a n b -  

U O B K e ,  C B a p K e  H n U  H a  p a 3 B a n b U O B K e  B CO'ICTZiHkIN CO c B a p ~ 0 f i .  K O H C T ~ ~ K U N U  COeAU- 

H e H a f i  ~ p y 6  C ~ U a b r e T p a h l t I  d,  = 16+25 h!M n O K a 3 a H b I  t l a  P A C .  17.5.  P e K ~ M e H ~ y e h l b l M ~  

RB.KRIOTCR C O e A K H e H H R  ~ p y 6  H a  C B a p K e  C no~sanbuoa~of i ,  T p y 6 b 1  A p y r l l X  p a 3 M e p O B  

. e) 
A - A  -. 





O C H O B H ~ ~ ~  p a 3 M e p b l  C T a H n a p T H b l X  JlWH30BblX KOMneHCaTOPOB 

( p ~ t c .  17.6), OCT 26-01-1505-76 

n p 11 M e 11 a H A e. H o M n H a n b H b l e  ( y c n o u l l b l e )  , q k l a M e i p b l  D y  K o m n e H c a T o p o n  

C M .  n ~ a 6 n .  1 7 . 7 .  
I7 13 11 h ~  e p bl y c n o n H o r o o 6 o 3 11 a c t ~  A 8: . T I I H ~ ~ ?  ( T H ~  I )  W R  

C U n p K A  C  0 6 e q a i l ~ o f i  H a  Dy = 800 M I ,  p?, = I,6 M n a  F 1 3  C T n n l r  M a p K H  0 9 n C :  
Jlunsa 8 0 0 - 1 6 - 0 9 r 2 C  OCT 2G-01-1505- 7G; 

T O  .fie ,L(JlR n O J l Y J l U H 3 b l  ( ~ l i n  2 ) :  
nonynunsa 6 0 0 - 1 6 - 0 9 f 2 C  OCT 26-01-1505-76: 

T O  me n n 7 l  ~ A ~ K O I - 0  S J l e M e H T a  C  ' IACJlOM J l A H 3  3: 
ruSxufi 3 , t e . u ~ ~ n l  8 0 0 - 1 6 - 0 9 f 2 C  OCT 26-01-1505- i 6 .  

Texunsec~ne X a P a K T e P H C T H K H  J lHH30BblX KOMlleHCaTOpOB, 
OCT 26-0 1- 15 12-76 

1 I I I I I I I I 
~ 

tl p H M e 'I a H H 51: I .  ; ~ < ~ C T K C S T ~  K o M n e H c a T o p a  CQ n p n u e , q e H a  A n n  npen- 
B a p H T e J l b H O r O  HJlH p a 6 o q e r v  n C p e M C U & e H H I l  &A. 2. P a c n O p l l o e  Y C H n H e  O T  U H y T p e H H e r O  
n a B J l e H H F 4  C, n p H B C n e H 0  n n F 4  H O M H H a n b H O r O  ( ~ C ~ O B H O ~ O )  A a B n e H H F 4  H  T O J l b K O  O T  n e R -  

C T B H R  H a  T H ~ K Y I O  o ~ o J ~ o ' I K Y ,  6 6 3  Y ' l e T a  ~ ~ A C T B H R  C H J l M  n a B J l e H H F 4  H a  C e q e H H e  T p y 6 b I .  

- .. -- 

n p ~  Y C T a H O B K e  ~ l l l l 3 0 B b l X  h O h l n e H C a T O p O U  I r a  ~ O P l i 3 0 H T a J I b H l ~ I X  a l l i l a l l a T a X  B I l l l X -  

i ~ e R  s a c T u  K ~ X A O ~  JIkiFl3bI A o n m r i b l  6 6 1 T b  n p l l B a p e H b l  A p e H a m r i b r e  T p y 6 b r  (14:*3X50) 
c s a r n y m ~ a ~ ~ i  n R b l n e  K o n n a s K o e b - l x  r a e K  (M14) Z n R  c n l m a  B o A b l  nocne r i I f iyol rcr i1 , lTa-  

H I I R  a n n a p a T a  ( ~ p y 6 o l r p o ~ o n a ) .  
B ~ a 6 n .  17.7 n p R B e n e l l b l  TeXHHYeCKHl' XaPaKTCPIICTIIKl1  ( H ~ C T K O C T ~  CO I i  I )aC-  

I l O p H O e  y c u n i i e  OT B r i y T p e r i H e r o  A a D n e H l l n  Cp) ,  B ~ a 6 n .  17.8 - n p e f i e n b l  vppr lh :er le t l r le ,  

a U ra6n. 17.9 - K o M n e H c n p y l o q a R  c n o c o 6 ~ o c ~ b  O A H O ~ ~  J l I H 3 b l  An CTallZlal;Tt.blX 
J I I IH3OEblX K o M n e I 3 C a T O p O B .  

~ O J H ~ R  KOMIleHCPipyloUlaR C I I O C O ~ H O C T ~  KOh.IneHCaTOpa Pi3 HeCKOJlbKPiX .1111.3 

A, =- 2 A$,. (17.1) 

Ecnu K o M n e H c a T o p  n p n M e H a e T c a  Ann K o h i n e H c a q l l l i  n e p e h z e u l e r r r r n  Al< A,, 
T O  COOTBeTCTBYDUIaR e h f y  X e C T K O C T b  



n p e ~ e n b l  n p H M e H e l l l l f l  J l H H 3 0 B b l X  KOMneHCaTOpOD,  

OCT 26-0 1- 1512-76 
- -- -- - - .- p. M n a ,  npil uy.  Ml l a  

TY pa 

0 . 2 5  1 0.6 1 1 .0  1 1.0 I 1 .  ~ . e ~ ~ l e l , a -  I P .  M n a ,  npH u,,, ~ ~ n a  
h'la JIKli 

I 
- .. . . . . 

500 0,18 
540 1 0.18 
570 0,16 
GOO 0,12 
625 0,lO 
650 0,08 
675 0,06 
700 0,05 

T a 6 n I I  u a 17.9 

K o M ~ ~ H c u ~ ~ I O ~ ~ H  c n o c o 6 ~ o c ~ b  onno2 J l N H 3 M  J l N H 3 0 B b l X  K o M n e H C a T O p O B ,  
OCT 26-01-1512-76 

*An, M M ,  

rrprr 06ueh1 Yllcne UWKJIOB p a 6 o ~ b l  KOMneHCaTOpOB 
3a ~ : e p ~ i o n  s ~ c n n y a ~ a q w l ~ .  Y 

3 0 0  1 6 0 0  1 1000  2000  1 5000  I 10 0 0 0  
M11d 

400-450 + 9  + 8  + 7  + 6,O 2 5  + 4  
0 * 2 5 )  500-5000 1 + 1 0 1  t 9  1 t 8  1 1 7  + 6  1 1 4 . 5  

400-450 + 6,5 + 6  2 5  + 4  1 3,2 
O y 6  1 500-3600 1 :: 1 +7,5 1 1 7  t 6  1 - 4 , s  2 3 . 8  

400-1400 + 4 , 5  + 3,7 +2,4 + 2  
' l o  1 1600-3000 I t 4  1 Z i . 5  / 1 3 . 3  1 :;,8 1 + 2 , 3  1 1 1 . 8  

400-1400 t 3 , 5  1 3 . 3  t 2 , 9  &2,4  1 1.9 t 1,5 1 1600-2200 1 1 3  ( + 2 , 8  1 t 2.6 1 +2,2 1 + 1.7 1 1 1.4 

2.5 1 400-800 I 1 2 , 5 1  1 2 . 2  1 1 1 . 9  1 1 1 , 6  1 1 1 . 2  1 1 1 , O  

n 1, H M e Y a  H u 11: 1. An51 KoMnellcaTopoB, H e  n o ~ ~ c p r a e ~ b l x  npn MoHTaxe 
npefiBapWTenbH0My PaCTRXCHHH) H A W  CXaTUh3. KOMIlCHCHPYIO~aR C ~ O C ~ ~ H O C T ~  npH- 
xHnlacTcn 75% OT o6qeR wo~neHc~1pymqeA c r l o c o 6 l i o c ~ ~  2 A n  2. K o ~ n e ~ c u p y m q a R  

c n o c o 6 ~ o c ~ b  KoMneHCaTOpOB C npeHaXHblMt1 T P Y ~ K B M H  U 6e3 H W X  npWH1IMaeTCR OAH- 

H ~ K O B O ~ .  

Ecnw K O M n e H c a T O p  n p l i M e H H e T c H  n n H  pa6osero AaBJIeHUR p, O T n l i ~ H O r O  O T  H o -  
M H l I a J I b H O r O  ( ~ C J I O B H O ~ O )  p , ,  T O  p a C n O p H o e  YCUJIkIe O T  A ~ I " ~ C T B M H  A a B J I e H H R  H a  r u 6 ~  IIR 
3 J I e M e H T  

(17.3) 

~ I I C J I O  J I N H 3  B K O h l l 7 e H C a T O P e  B 3aBUCHhlOCTII  O T  ~ p e 6 y r h l o r o  l l e ~ I e , \ l e l ~ e l l l l ~  A, 
( I I p l r  I Ipe ,4BapUTeJIbHOhl  C X a T l l U  UJI l l  P ~ C T R X ~ H U I ~ )  

z ,R>AH/(~A~).  (17.4) 

367 

Dy. M M  



rne d,., i., - ~~apyxrrt,~ll"c ,qllaile.rp 11 Tonuulla cTelrKI1 rpy6u;  z, - qrlcno ~ p y G ;  a, 
I)accToRI11Ie OT O C I I  annapaTa no O C I I  ~ar :6onee  ynanelrr~oii T P Y ~ L I .  

P ; l ~ ~ l e T ~ l > l ~  1 < 0 3 @ ~ l l U l l l ? l l ~  ~ r p ~ ~ ] ? a ~ l l l i  ~py611oii peUl?TKIi 

r,le 11)~ - K O ~ @ ~ ~ ~ I I I L ; ~ ~ I I . ~  xec.rxocTn nep@opuposa~~foi i  nJllrrbr, ll]~lllili?laeslhrfi no 
11l:C. 17.7 B 3~3IlCli;:OCTll OT a,; do - AMahleTp O~llllOrIHOrO OTl3C]lCTllFl n ep~0p l lp0 -  
~ n r l ~ o i i  peaeTKlr. 

L I p n r i ~ i ~ p a ~ e c ~ t a n  siecTKocTb T P Y ~ H M X  pemeTow, M E .  A I  

m e  E, - Moaynb ynpyrocTu Marepaana ~pyGrroii pcLIIerK11. 
O C H O B H ~ I ~  XapaKTepUCTHKH XeCTKOCTH H YnPYPOCTH SneMeHTOB ~ e n J l 0 0 6 ~ e ~ H b l ~  

annapaTOB Tuna H. Monynb ynpyrocTa OCHOBaHMR ( C M C T ~ M ~ I  T P Y ~ ) ,  M H / M ~  

K, - 2E,z, (d, - s,) s,/(lni), (17.9) 

rne I,, - npuseAeHHarr AnuHa ~ p y 6 ,  onpenenaeMaR us cnenyiouux coo~r~omee~r i i :  
I,,, -- 0,51- Ann annapam 6e3 neperopoAoK B M ~ X T ~ ~ ~ H O L I  npocTpaErcrse a In, = 
- - 0,291,,, - Ann annapam c A B Y M R  11 donee Ileperoponlcahlli (I,,, - paccToRHMe 
o r  .rpyBrioii pe1ue.l.lilr no n,ropoii r ~ e l ~ e r o p o n ~ ~ ~ ) ;  J , .  - h1oaletI-r I I F I C ~ U I I I I  nonepeslloro 
cellcllrln ~ p y 6 1 ~ 1 ,  h14; 

r,le sl, s, - TozltuuHa CTCIIKII  Koxyxa 11 Kahrepbl B aiecTe COe,llllieHIlR c p e u r e ~ ~ o i i  lrnli 
(~).II:IIIUCLI, rlpiI1lehl nprluapllbrx BCTLIK cP~ra111leu sllallerlrln s, I I  s, lipllllllhlaloTcR 

rne E,, En - hlonyna ynpyrocTu MaTepuanos Komyxa u KaMepbl ( n ~ u u a )  coo.reer- 
CTBeHIlO; R1, R2 - PaCCTORHlIR OT UeHTPa TRXeCTU CeYeHUR COOTBeTCTBeHHO @AaH- 
ueu Koxyxa II ltaMepbr no ocu annapaTa. 

) K ~ C T K O C T ~  @ J ; I H U ~ B O ~ O  COenUHeHllR npu usru6e, MHahl/hl 

K O ~ @ $ L I U U ~ H T ~ I ,  ysuTbrsalourie BnuRHlle AaenellrlR cpe,qbl rc allnapaTe Ha 113ru6 
@.rlallue~ 1tO;KyXa I1 KaMePbI COOTBeTCTBeHHO: 

tn,  - 0 , s  (1 + plhl)/fl:; (17.19) 





rAe a,, a, - K O ~ @ H U U ~ H T L I  nnw~eii~oro pacuupeHuR hlaTepeanoe Komyxa 11 ~ p y 6 ;  
IN, IT, f 0  - CPeAHRR TeMnepaTypa COOTEeTCTPeH1:O CTeHKU K0X)'Xa U CTeHOK T P Y ~  I1 
TeMnepaTypa c6op~rr  annapaTa (20 "C); mu, m,, m,, - B~.III~IHH~,I ,  onpenenuehqble 
no @ o ~ M Y ~ ~ M :  

D2 - Z ,  (dT - 2 ~ ~ ) ~  . 0 .  152., (d .  - s , ) ~  
mM -= m c p  = 

4a4 ' 4 a; a: 

kIsrw6aroquii MOMeHT (MH'MIM) &i nepepe3blealoqas cuna (MH/M) n MecTe 
COeAUHeHuR ~ p y 6 ~ 0 f i  PemeTKH C KOXyXOM UnH @ J ~ ~ H u ~ M :  

P n p  (Ts  -t PI) - plTz Q = a l  
( T I +  P) (T, t PI) - 7'; ' 

14srn6amquii hiohfeHT (MH'M/M) 11 nepepesbraaloqas cuna (MH/ht), pacnpene- 
neHm,Ie no ~ o ~ ~ y p y  nep@opuposa~aoii racTw ~py6troii pemeTea: 

Msrr~balouuii h.IOMeHT (MH4M/M) k i  OCeaaR cuna (MHIM) B MecTe COeAPiHeIluR KO- 
x y x a  c T P Y ~ H O ~ ~  peure~aoii: 

Msrrl6amquii MOMeHT (MH-M) u oceaafl cuna (MH) B hfeCTe COenlllleHAR ~py6b1  
c T ~ Y ~ H O R  p e U I e ~ ~ o # :  

M,= - n°Kn (G2Qn $- @zBMU): 
Kyzr (17.32) 

k KO*$HUH~HTM Al n A, ~ n n  pacre~a T P Y ~ H Y X  p e u e t o ~  

3 ~ e c b  [ E ]  - ~ O n y c ~ a e ~ b r i i  pashlax ~ e @ o p ~ a u u n ;  cpp = ( t ,  - do)/tp - K O ~ @ @ H -  
UkieHT IlpOqHOCTH T P Y ~ H O ~  PeUIeTKli (do 11 fp  - AUahleTp O T B ~ P C T H ~ ~  U mar H X  PaCnO- 
nowteHusr B p e m e ~ ~ e ) ;  spl - pacseTHaR TonquHa ~ p y 6 ~ 0 i i  peuleTKu B MecTe npnsaplcli 
K KOXYXY unn @ n a ~ u y ;  K - ~ 0 3 @ a u u e a ~ ,  3 a ~ ~ c ~ q u i i  OT KOHCTPYKUIII I  coe,luHe- 
HHR T ~ ~ ~ H o B  PeUleTKFi C KOwtyXOM Ud7U @J l2~~eh l ,  I T P U B ~ A ~ H H ~ I A  Ha PHC. 17.3 IIpU 
YCnOBHH ~ ~ O % - H O ~ O  KOHTPOnR CBaPHblX UIEOB, np1iqeM T P Y ~ H L I ~  peueTKH no 
puC. 17.3, 6 ,  2 AOJIXHb1 H3rOTOEJlRTbCfl TOJlbKO 113 TIOKOEOK; Mmax - MOhfeE1T 
(MH'M/H), onpe~ennehlb~ii no @ophf)lnahi: 

l Qal 
Admax -- (Al - A&,) - B 

fiM, 4 1 ;  npu 0 , 7 <  mm-  
Qa 

rAe A,, A,, B,, B2 - K O ~ @ @ ~ T U U ~ H T ~ I ,  ~J3lIllllhla~MbIe n0 T ~ ~ J I .  17.10 11 17.1 1. 
Aonyc~aehrbrii p a s ~ a x  ~ e @ o p ~ a u a r i  [ E ]  npnHuMaroT no pnc. 17.1 1 B 3aBIiCJi- 

MocTn OT qucna UnKnoB HarpyxetluRnnii qucna TennochteH (N) sa  speMsr Bcero CpOKa 
c n y x 6 ~ 1  annapaTa, ecnn pacqeTHaR TehmepsTypa T P Y ~ H O R  pewemu He npeablluaeT 
s ~ a q e r ~ n i i ,  nprl K O T O ~ L I X  AOJI)f\Ha  LIT^ YqTeHa nonsyqec~b uaTepnana. 

Ecn~r qllCn0 11NK.nOB He OrOBapuaaeTcR B TeXHklqeCKOhl 3aAaHU11, TO peKOhleHAyeT- 
CR IIPNHuMaTb [ E ]  < 0,004. Ecnr~ B paCqeTe nOJIXk[a GLITL YVTeHa nOn3yqecTb 





Ycnoni~c I I ~ O ' I I I U C T I I  COenliHeHIIR .~.i)yfi L. ~py6110ii  p e u r e ~ ~ o i i  rtp14 P U ~ O ~ . ~ ~ ~ + O U K C  

1lMeeT BMA 

9 = I PT I l ( d r L ~ )  G IqI,  (17.43) 
3aecb [ql  - AonYcKaehfan HarpyaKa, npuxonRulaRca ita enarlrluy nJrouaArr ~ C J I O B H O ~ ~  
nOBepX~oCTl4 (Mna),  OnpenenRehraR AnR rna~~o3aeanbuona1i1rhr~ ~ p y 6  n o @ o p ~ y n e  

[q]=min{(0,252a,.p-0,234u ,r.T ); 0,107a,.,}, 

H O  He Meme 14.7 Mila, m e  0,. ,, oT., - npegenLl TeKyqecTn MaTepnanoB COOTBeT- 
CTBeHHo T P Y ~ H O A  perueTKri u ~ p y 6  npri p a c q e ~ ~ o f i  TeMnepaType. 

Ann ~ p y 6 ,  s a s a n ~ r l o s a ~ ~ b l x  n nashl, lq] = 29,4 Mna;  AnR ~ p y 6 ,  3ananbuoea~t- 
H ~ I X  c O T ~ O ~ T O B K O ~ ~ ,  [q]"  39,2 M n a .  

Ann MaTepnanon, y K O T O P ~ I X  npeneJ1 TeKyqecTkr npH pacqe~t~oi i  ~ e ~ n e p a ~ y p e  
hleHbLUe cTf = 226 M n a ,  BenUqklHa [ q ]  AOJIXHa 6 b 1 ~ b  YMeHbUleHa B OTkIOUleHUH d /UT.  
Ysenuqe~ue  npenena TeKyqecTri B pacqer He nprlHtlhraeTcn. 

Y C A O E I I ~  npOWOcTn coeAr3HeltI~lR Tpy6 c ~py6noH peure~lrofi npu npuaaprce 
meeT B I I ~  

t .- ( I PT I dT 4- 4 1 Ml  l)i(nd56) [ t ] .  (17.44) 
3necb 6 - pacqeTllaR ub1coTa cBapsoro mna B hrene npnnapm T P Y G M  K peureTKe; 
[ t ]  - AonycKaeMoe Iianpnxeline npli cpese csapuoro m a ,  onpeAenne3;oe no sop- 
Myne 

[TI = mia {v, l a ] ;  0,s [o j} ,  

rAe [ u ]  - MeHbUee kt3 3 ~ a ' I e ~ H f i  [U] AJIR T P Y ~ H O ~ ~  PeLUeTKH n ~ p y 6 ;  v, = 0,95 - 
- 0,21g N; N - srlcno uuKnon Harpymer-lun (sacno TennochieH 3a Becb c p o ~  c n y m 6 ~  
annapa~a) .  

YcJIoBlle IlpOqHOCTrl COeAklHeHHR ~ p y 6  C ~py6t10ii petIJeTK0fi IlpU paxanbyoarce 
C o6eap~oli IiMeeT Blla 

[ t ] / t  -t O,F [qJ/q 1. (17.45) 
n p o e e p ~ a  nporriocsti Komyxa B Mecse CoeAtiHeHus c p e u e r ~ o i i .  Ycnosue npoq- 

HOCTH B MeCTe CO2AHHellHR KOXyXa C Tpy6~0fi peLueTK0fi (ToJI~KOJJIR K O I ! C T ~ ! ~ K U ~ ~ ~ ~  
no pnc. 17.3, e-xc) npouepneTcR no Q o p ~ y n e  

Y ( I QK I SI + 6 I M K  ()!EKs: 4 [t.]. (17.46) 

Ecnu YCnOaHe (17.46) lie BLl~OJIllReTCR, TO B YKa3aHHOM MeCTe YCTaHaB~IIBaIOT 
nepexoAHym 06eqaftKy y ~ e n ~ q e e l r o i i  TonunHbl ~ n n ~ o t i  He MeHee 2 VZl. 

Ycnonrle y c ~ o r ' l w i ~ o c ~ n  Itoxyxa nposepReTca no a o p ~ y n e  

1 
- EKE, At 4 PC [a], T (17.47) 

a 
At - ( t K  - t o )  -- --' (t, - to),  

UK 

[At] 4 T q c  [ ~ l i ( a K E ~ ) .  (17.48) 
Ecnu YCJOBIle (17.48) He BblnOJIIlReTCR, T O  H ~ O ~ X O ~ N M O  nhl6paTb I<OACTPYKUHH) 

~ e I I n 0 0 6 ~ e ~ ~ 0 1 0  ar1napai-a c Kohtnelrcawpohl [la Komyxe, c nna~:ilowefi r o n o ~ ~ o i i  
lIJl11 U-06pa311blh111 T P Y ~ B M I I .  

me pH = DID,; D,, S,,- ~ a p y ~ ~ b l f i  AIlaMeTp U TOnulUHa CTeHKU J ~ U H ~ O B O T O  KOM- 
IIeHCaTopa (~hl .  ~ a 6 n .  17.6); D - B H Y T P ~ H H U ~ ~  AHaMeTP KOX<yXa; an - K O ~ @ $ N -  
qltesT, o n p e ~ e n ~ e b ~ ~ r f i  no pnc. 17.13 B ~ ~ B I I C I I M O C T I I  OT napaMeTpa P,. 

P ~ ~ H O C T ~  B ~&illefi~l~h.l TehIflepaTypI~oM PaCWHpeHUIi ~ p y 6  M KOXyXa BblqtiCJIReTCR 
no 4 o p ~ y n e  

AH = [aK(fK - to) - a T ( t T  - tO)]lAt. (17.51) 

rAe t i  H f'? - TebinepaTypbI T ~ ~ J I o H o c N T ~ J I ~ ~ ~  COOTBeTCTReHHO B T P Y ~ H O M  &i ~eJKTpy6- 
HOM npOCTpaHCTBe, BepXHHe NHJeKCbI 1 11 2 OTIIOCIITCR COOTDeTCTBeMkIO K YCJOBWRM 
Ha BxoAe B annapaT n Ha BLlxone n3 ~ e r o .  
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