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B n a 6 0 p a ~ o p n ~  RnepHbIX peaKUHfi CO3naeTCR WKJIOTPOHH~G KOMWIeKC 

T m u e n b I x  HOHOB" I, n p e n ~ a 3 ~ a q e ~ ~ b ~  AJIR n o n y g e H H R  n y s K o B  K a K  nermix 
HOHOB C 3HeprLiefi  80-100 MSB/HYKJIOH, T a K  H CBePXTRHCeJIbIX, TaKIIX, K a K  

KCeHOH-YP;1H C 3 H e p r H e f i  20-40 MSB/HYKJIOH. K O M W I ~ K C  COCTOHT A 3  PBYX 

c~yl le~ef i  YCKOpeHHR. B KaWCTBe n e p B 0 f i  CTyneHH 6ynw HCnOJIb3OBaTbCR 

HbIHe ~ e f i ~ ~ E l y H ) L W f i  U ~ O X P O H H ~ I ~ ~  qHKnOTPOH TRHCeJIbIX HOHOB y-400, a CO- 

0 p y X a e ~ b I f i  B HaCTORWee B p e M R  Ei30xp0HHb& WKJIOTPOH TRXeJIbIX HOHOB 

Y-400M 6 y n e ~  BbInOJIHHTb POJIb B T O P O ~ ~  CTyneHH. B CBOH) O ' Iepenb  UHKJIO- 

TPOH y-400M MOXeT p a 6 0 ~ a ~ b  B aBTOHOMHOM P e X M M e  C C O ~ C T B ~ H H ~ I M  UCTO'I- 

HHKOM HOHOB. 

Y c ~ o p u ~ e n b  Y-400M (pac. 1) c o 3 n a e ~ c ~  H a  o c H o s e  s n e K T p o M a r m T a  

~ ~ ~ ~ c T B o B ~ B U I ~ ~ O  no 1989 r O n a  UHKJIOTpOHa Y-300. M ~ ~ H H T H ~ R  CTPYKTYpa 

sb16pma ~ ~ T ~ I ~ ~ x c ~ K T o ~ H o ~ ~  C YrJIOM CnHPtUIbHOCTH 40'. B~ICOKO'I~CTOTH~R 
c n c T e M a  U u K n o T p o H a  Y-400M n p e n c T a s n R e T  co6oii s e T b I p e  ~ ~ ~ O H ~ C H ~ I X  

K o J I ~ ~ ~ T ~ J I ~ H ~ I x  KOHTYpa, K ~ X C J X ~ M  H 3  KOTOpbIX COCTOHT H 3  YKOPO'I~HHO~~ 

~ ~ T B ~ ~ T ~ B O J I H O B O ~ ~  ~ 0 a K ~ k i t U I b H 0 f i  JIHHHH, H a r p y X e H H o f i  eMKOCTbH) DYLiHTa. 

B pe30HaHCHbIX B ~ I C O K O ~ O ~ P O T H ~ I X  KOHTYPaX OT BHeLUHHX M O U b I X  HCTO'I- 

HHKOB BbICOKO~aCTOTHOrO IIHTaHHR ~ 0 3 6 y w a I O ~ ~ R  ~one6a~llt1, B pe3yJIbTaTe  

W r O  B 3 a 3 0 p a X  M e m y  n y a H T a M H  H 3a3eMJIeHHbIMH nJIaKHpOBKaMkl K a M e p b I  

B O 3 H H K W T  BbICOKOBOJIbTHbIe I IepeMeHHbIe  BO B p e M e H H  IIOTeHqHtUIbI, o6ec- 
n e r M s m W k i e  y c K o p e H a e  a o a o B .  Z I ~ C T O T H ~ I ~ ~  W a n a 3 0 H  - OT 12 no 25 M r s .  
B COCTaB K a m O r O  pe30HaHCHOrO KOHTYPa BXOART (PHC. 1) : 6 a ~  5, LUTOK 4, 
nyam 3, n n a K n p o B K a  K a M e p b I  7 a s a ~ o p a w s m ~ a ~  n n a c T m a  6. llepec~- 
p 0 f i K a  WCTOTbI pe30HaHCHbIX KOHTYPOB OCYWeCTJIReTCR W T e M  I I e p e n B H X e -  

HHR 3aKOpaWiBaIOU@lX WIaCTHH BnOJIb O C ~ #  6 a ~ o ~  (UTOKOB) . 

KOHCTPYKUMFI BAKOB M IIITOKOB 

KOHCTPYK~HR ~ ~ K O B  B LUTOKOB nOJIXHa 0 6 e c n e w m a ~ b  repMeTHWOCTb 

(B npOCTpaHCTBe M e m y  HAMA JlOJIXeH 6 b 1 ~ b  B ~ I C O K ~  BIVYM), nPOWOCTb,  

XeCTKOCTb H HMeTb BbICOKYH) llPOBOnHMOCTb HJIR BbICOKOsaCTOTHbIX TOKOB. 

B T P ~ ~ ~ O H H ~ I X  KOHCTPYKWRX ~ ~ K O B  u UITOKOB @YHWH r e p M e m 9 -  

HOCTH, IIPOWOCTH H XeCTKOCTH B 0 3 J I a r W T C R  H a  K O p W C a ,  U3rOTaBJIIIBaeMbIe, 

K a K  npasmo, n3 ~ e p x a ~ e m u e i i  c m ,  a @ Y H K U ~ O  n p o B o n m K a  B~ICOKO- 

qaCTOTHOr0 TOKa B 0 3 J I a r W T  H a  W I a K H p 0 B K Y  H 3  MenHOrO JIUCTa, KOTOPaR 

MeXaHH'IWKH KpeIlHTCR K K O p W C a M  ~ ~ K O B  H UITOKOB. 



h c .  I .  O64ufi 6ud (6 mane) U30XpOHHOZO yUiUlOl?lOHU TllMCMblX UOHOB y-400M. 1 - 
3fl t?KTPOM~ZHUT, 2 - CIKTOPbl ,  3 - ~ Y U H T ,  4 - W T O K p e 3 0 H U T O p U ,  5 - 6 a ~ ,  6 - 3UKOpUllU- 

s a m w  m a c T u n a ,  7 - m a l c u p o e l c a  K m e p b l ,  8 - onopa w T o K a ,  9 - e a K y y M n a R  K a M e p a ,  

10 - e b l ~ o ~ o e a ~ y y ~ n b l f i  n a c o c ,  11 - n p o 6 n u ~ ,  12 - K a n a  eeoda n y w a ,  13 - K a n u  

s b l 6 0 d a  nYYKO6.  

Tenno, BblqenJIKIUeeCH npu npOXOXW3HUU B HWX BbICOKO~aCTOTHbIX TO- 

K O B ,  CHUMaeTCR B o n o f i ,  n p 0 ~ e K a l O I U e f i  BHyTPki  n p k i n a R H H b I x  K IlJIaKkipOBKaM 

M e W b I g  T P Y ~ O K .  

T a ~ m  KOHCTPYKUHH ~ ~ K O B  ki IUTOKOB WMeeT C n e n y m w e  HeaOCTaTKki:  

- B T P A  pasa y s e n k i r M s m T c H  n o B e p x H O C T k i ,  p a c n o n o x e H H b I e  B B a K y y M e ,  

a  TO ~ H ~ W T ,  mo BO C T o n b K o  x e  p m  y s e n w m a e T c f i  ki r a 3 o o ~ a e n e m e .  

l l p u   TOM m e  us T p e x  nosepx~oc~ef i  HaXOAFITCH B Y ~ K O M  aaaope M e m y  

PUC. 2. K O H C T ~ ~ K ~ U R  6 a ~ a  pt?30HUTOpU. I - 6 m e ~ a ~ u ~ e c ~ r n  YUCTb, 2 - W C T b  6 a ~ a  6 e 3  

rt?UKUpymu(t?ZO CflOX, 3 - K O p n y C ,  4 - m a K ~ p y m u ( ~ f i  M e d f f b l f i  ~ f l ~ f i ,  5 - KUHM d f l ~  OX- 

n a m d a m u ( e i i  e o d b i ,  6 - wryyep 

I I J I ~ K R ~ o B K o ~ ~  ki KOpIIYCOM 6 a ~ a  ( I U T O K ~ ) ,  rlTO 3 a T p y n H H e T  n p O g e C C  O T K a s -  

K M  O c T a T o s H o r o  rasa ki y c n o x H H e T  0 6 c n y w s a ~ u e  n o s e p m o c ~ e f i  p e 3 o ~ a ~ o -  
POB B COOTBeTCTBUki C ~ p e 6 0 ~ a H k i f i ~ k i  B a K y y ~ H ~ f i  rkirkieHb1; 

- T a K  K a K  n n a K k i p O B K k i  ki3rOTaBnkiBt3K)TCfi R 3  nHCTOB M e a R  ~ a J I 0 f i  T o n -  

U W H ~ I  (1-2 M M )  6e3 nocneaymuefi ~ e x m k i s e c ~ o f i  o 6 p a 6 0 ~ ~ 1 1 ,  TO T O Y H O C T ~  

r e O M e T p R k i  pe30HaTOpOB n O n y s a e T C H  H ~ B ~ I C O K O ~ ~ .  

nnfi n c K n m s e H a H  ~ T W X  H e a o c T a T K o B  n p e a c T a s n H e T c H  6onee npennoma- 
~ e n b H 0 f i  KOHCTPYKUUR ~ ~ K O B  ki IUTOKOB ( P A C .  2, 3 )  ki3 6 k i ~ e ~ U t n a ,  COCTOfi- 

' u e ro  113 ~ e p x a s e m u e f i  C T ~ H  3 u M e a k i  4. T o n w ~ a  ~ e p x a s e m u e f i  C T ~ U  

COCTaBnfieT 10-12 M M ,  0 6 e c n e w ~ a ~  B a K Y Y M H Y m  T e P M e T k i W O C T b ,  n P O W O C T b  

P i  XeCTKOCTb.  M e ~ H a f i  W C T b  6 k i ~ e ~ a n n a  T o J I L I @ ~ H o ~ ~  OKOnO 3 MM COeAIMReT-  

CH C KOPnYCOM ki3 H e p ~ a B e ~ o u e f i  CTaJIki 6 a ~ a  ( I U T O K ~ )  B ~ K Y Y M H O - A U @ @ Y ~ U O H -  

H 0 f i  c B a p K 0 f i .  C H a p y x k i  6 a ~ a  kI BHYTpki  IUTOKa ~ P k i B a p U B a I O T C R  ~ o p o 6 a ,  no 
K O T O P ~ I M  n p o T e K a e T  oxnamamuaf i  B o a a .  



PUC. 3. Konclpy~yusr UTOKU pe30iiUTOpU. 1 - 6 u ~ e ~ a n ~ u v e c ~ a ~  WCTb, 2 - WCTb UTOKU 

6e3 WlaKUpyloyeZO CAOX, 3 - KOpnyC,  4 - Wla~upyloyu6 ~ed l i b l6  ~ ~ 0 6 ,  5 - KUHWI dAX 

O~AU.XdUloye6 eodbr, 6 - UTyyep. 

~ P H H R T ~ R  KOHCTpYKuHR ~ ~ K O B  H UITOKOB ll03BOJIReT YMeHbUlHTb 

n o W H  B ABa pa3a (WU H a  250 M~ ) 0 6 p a q e ~ ~ y m  B B a K y y ~ ~ b l f i  06 ' 6e~  no- 
BePXHOCTb M e T a n n a ,  s T 0  B KOHeYHOM C W T e  YMeHbLLIaeT PaCseTHyKI BeJIHsHHy 

ra3OOTneneHHR H a  3,3.10-4 ~ ~ n a / c .  npki 3TOM ~ e 0 6 ~ 0 n k l ~ a R  paCseTHaR 

~ ~ I C T P O T ~  ~ ~ ~ ~ C T B I I R :  BaKYYMHbIX HaCOCOB Y-400M n p H  AaBneHHEi B 06'6e~e 
W K n O T p O H a  1,33.10- na COCTaBnReT 56 M"C B CnyYae  H3TOTOBJIeHEIR 3ne- 
MeHTOB Pe30HaTOpOB H 3  ~ H M ~ T W U I ~ ,  T O r n a  K a K  AJIR T ~ ~ A H X W O H H O ~ ~  KOHCT- 

p y ~ u m i  p e 3 o ~ a ~ o p o ~  o H a  A o n m a  6 b 1 ~ b  87 M~ /c, T.e. 6onee s e M  B 1,5 pasa 
6 o n b m e .  K p o ~ e  TOrO, npkIHRTaR KOHCTpYKL[HR H TeXHOSIOrHR H3I'OTOBneHHR 

~ ~ K O B  H LLITOKOB, llpeAYCMaTPEIBZUOIUaR H a  ~ 0 ~ J I e n ~ e f i  CTWHH MeXaHHqeCKYKI 

o 6 p a 6 o ~ ~ y  H a  CTaHKaX B H Y T P ~ H H ~ ~ ~  nOBePXHOCTH 6 a ~ a  H B H ~ U I H ~ #  nOBepX- 

HOCTU UITOKa, 06ecnesmm~ n 0 n y s e H H e  TOYHOCTH, ~ 0 3 ~ 0 ~ R I O ~ e f i  nPUMeHHTb 

B KOHCTPYKLWH 3aKOpaWiBZUOIlPIX I I e p e M e u a e M b I X  nnaCTHH C K O n b 3 R W e  

BbICOKOYaCTOTHbIe KOHTaKTbI, H a n p H M e P ,  B B H n e  LLIaPHKOB 683 YCIIOXHRm- 

LUHX EIX 3KCnnYaTaIJHH) MeXaHI13MOB OTXHMa KOHTaKTHbIX 3neMeHTOB. 

TEXHOnOrMR M3rOTOBnEHMH 
BAKOB M UITOKOB 

B o c ~ o s y  T e r n o n o r m i  n o n o x e H b 1  p e s y n b ~ a ~ b ~  ~ccnenosmnii H paspa- 
~ O T O K ,  nOJIYlIeHHbIe B TerIeHHe PHAa n e T  IIpH H3rOTOBneHHH 6 k i ~ e T a n n k i s e ~ K 0 -  

ro a T p a M e T a n n n s e c K o r o  ~pyrmora6apm~oro 060pynosa~n~  n n R  x H M a s e -  

CKO# lIPOMbILLIJIeHHOCTH, ~ J I ~ K T P o @ H ~ H ~ ~ K & ~ x  Ei HAepHbIX Y ~ ~ a H ~ ~ ~ ~ ' 3  - I .  

Ternonorm, OCHOBaHHaR H a  MeTOAe B~KYYMHo-~H@@Y~uoHHO# CBBPKH, 

n o 3 ~ o n ~ e ~  n o n y s m b  K o p n y c a  p e s o ~ a ~ o p o ~  c xoporuefi ~ennonepenasefi 
OT M e n H o r o  c n o R  K c a c T e M e  Bonooxn-eHnn,  n c K n I o s a e T  paccnoeme 
6 ~ ~ e ~ a n n s s e c ~ o r o  K o p n y c a  B npouecce 3 K c n n y a T a q n a  H 06nanae~ p R n o M  

C y ~ e C T B e H H b I X  n p e H M y U e C T B  nepen ApyrHMEi c n o c o 6 a ~ ~ ,  a B O n p e n e n e H -  

HbIX CnyllaRX RBJIReTCR eAUHCTBeHH0 B O ~ M O X H O ~ ~  n p H  H3rOTOBJIeHKH K p y n -  

H O ~ ~ ~ ~ ~ H T H O ~ O  ~ H M € ! T ~ J ' I J I H ~ ~ C K O ~ O  Ei TpHMeT8nJIH'IeCKOrO 0 6 0 p y n 0 ~ a H n R .  

Tex~onorasec~& npouecc o c y u e c T s n n e T c R  c n e n y I o w M  06pa30~: 
- H3TOTaBJIHBZUOTCR no 0 6 b l W I b l ~  TeXHOnOrHRM K O p n y C  H n n a K H p y I o -  

~ n f i  ~ e n ~ b l f i  3neMeHT;  

- n p o T a w s a e T c R  T a  n o s e p r n o c T b  K o p n y c a ,  K K O T O P O ~ ~  n o n x e H  6 b r r b  

npHCOeAHHeH nJIaKlipyIoIIJ&ifi 3neMeHT;  

- n p e n s a p a T e n b H o  n o n r o T a B n a s m T c F i  n o s e p x H o c T H  K o p n y c a  H nna- 
K n p y m u e r o  s n e M e H T a ,  nowexaune c B a p K e ,  MeTOnaMH, c n o c o 6 c ~ ~ y m u a ~ a  
n p o T e K m n m  npouecca c s a p ~ ~ ;  

- lTPOH3BOnHTCR c 6 0 p ~ a  CTanbHOrO K O p n y C a  H lVIaKkiPyIOUer0  3neMeH-  

T a  C MHHHMUfbHO B03MOXHblMB 3a30E)aMH; 

-yCTruIaBJIHBaC!TCR TOHKOCTeHHaR TeXHOJIOrEirleCKaR py6aru~a H rep- 
MeTki3HPYeTCR T T e M  npHBapIcH K CTWIbHOMy K O p n y C y ,  T.e. CO3AaeTCR rep- 
M e T n w o e  ~ P O C T ~ ~ H C T B O  M e x n y  X ~ C T K H M  K O ~ ~ ~ C O M  H n e @ o p ~ a p y e ~ o k  
py6aLLI~ofi, B KOTOPOM p a c n o n o x e H  n n a K H p y m I 4 k i f i  s n e M e H T ;  

- llOCJIe l l p O B e p K H  CBapHbIX LLIBOB H a  rePMeTHWOCTb T ~ X H O J I O ~ H ~ I ~ C K M ~ ~  

ysen n o M e u a e T c R  B c n e u n a n b H y m  n e s b  n n o A K n m s a e T c R  K K o n n e K T o p y  

B ~ K ~ Y M H O ~ ~  CHCTeMbI; 

- n3 r e p M e T n w o r o  n p o c T p a H c T B a  M e m y  K o p n y c o M  H ne@op~apye~of i  
py6aru~ofi lTpOH3BOAliTCR YnNIeHkie BO3nyXa,  B o6'6e~e new nOAHHMaeTCR 

n a B n e H n e ,  06ecnesnsmuee n p a m T n e  n n a K a p y m u e r o  s n e M e H T a  K ~opnycy,  
H O c y u e c T B n R e T c R  H a r p e B  T e m o n o r a s e c K o r o  ysna; 

- nocne sbxxona n a p a M e T p o B  0 6 o p y n o s a ~ a ~  H a  3a4aHHbIfI  p e m M  no 
T e M n e p a T y p e ,  n a B n e H m  n B a k y y M y  n p o B o n n T c R  npouecc BBKY~MHO-AH@- 

@ ~ ~ H o H H o #  CBapKH; 

- nocne CBapKH I IapaMeTpbI  ~ P U B O n ~ C R  K HCXOAHbIM 3HarleHIIFIM, H 

a3nenne n s s n e ~ a e ~ c ~  a3 new; 
- T e m o n o m n e c K a R  py6aru~a y w ~ e ~ c ~ ,  H n p o n 3 ~ o ~ n ~ c ~  o ~ o ~ l l a ~ e n b -  

HaR o 6 p a 6 0 ~ ~ a  H3nW?iR A 0  H ~ O ~ X O A P ~ M ~ I X  p a 3 M e p O B  H l lapaMeTpOB.  

n p 0 B e p K a  K a s W T B a  A ~ ~ @ @ ~ ~ H o H H o ~ o  COeAHHeHEiR: O C y ~ e c T s J I R e T C R  

H a  o6pasuax - c s m e T e n R x ,  nporuearuax c s a p K y  o m o s p e M e H H o  c asnenae~. 



npa a s r o ~ o ~ n e ~ n u  ~ p y n ~ o r a 6 a p a ~ ~ b t x  a n n a p a T o B  no nmaok T e m o n o -  

ma a c n o n b s y e ~ c ~  K o M n n e K c  c n e u n a n b H o r o  T e m o n o r a s e c K o r o  06opyno- 
B a H a R :  

- C B a p K a  IIpOAOJIbHbIX UIBOB MeAHbIX 0 6 e r 1 a e ~  AJIR MaKkipyIoIUkiX 

CJIOeB 0CyLl.leCTBnReTCH H a  CTeHAe, l l O 3 B O J l R ~ l L l e M  npOH3BOAHTb aBTOMaTki- 

YeCKyIo C B a p K y  HerfJlaBFIIWMCR 3 n e K T p O n O M  B CpeAe 3aWHTHbIX r a 3 0 B  

( a s o ~  oco6ofi YHCTOT~I,  renafi) npa TonLl.luHax 3 + 6 MM. 

npkl 3TOM C B a p K a  npOU3BOAHTCR 3a OAUH lTPOXOA H a  I 'P~@HTOBO~~ no- 
A y W K e  C n 0 n H b I M  lTpOllJli3EJIeHneM UIBa H er0 O ~ P ~ T H ~ I M  @ O P M H P O B ~ H H ~ M ,  

YTO 06ecnesu~ae~ B~ICOKYIO MOTHOCT~ a MeXaHW'IeCKne c ~ o f i c ~ ~ a  coena- 
HeHHR: 

- B ~ K ~ ~ M H o - A ~ ¶ @ @ ~ ~ u o H H ~  CBap- 

K a  O C y ~ e C T B J l R e T C H  B ~ J I ~ K T ~ H Y ~ c K o ~ ~  

K O M ~ ~ ~ ~ C C U O H H O ~ ~  new 3nK-40, ClTpO- 

~ K T H P O B ~ H H O ~ ~  ki H ~ I ' O T O B J I ~ H H O ~ ~  CneUkI- 

m b H 0  AJIR npOBeAeHHR n a H H O r 0  np0- 
uecca. IIem c r a 6 a p a ~ a ~ a  p a 6 o l r e r o  

npOCTpaHCTBa - AHaMeTpOM 1700 MM, 

B ~ I C O T O ~ ~  4000 MM - HMeeT BOSMOX- 

H O C T ~  p a 3 ~ m a ~ b  T e M n e p a T y p y  no 
1273~  U naBJIeHHe B KOMnPeCCAOHHOM 4 ROa 
llpOCTpaHCTBe A 0  4,O ~ n a .  C U C T ~ M ~  

3,5 6 aBTOMaTUKH nem 06ecnesu~ae~  C O ~ J I ~ O -  

q" AeHHe 3 m a H H b I X  pe)KI1MOB C B a P K n  no 
I t S  T e M n e p a T y p e ,  AaBJIeHkiKJ H B a K y y M y  

40 B TeXHOnOTMYeCKOM y3ne; 
4 5 - npeABapHTeJIbHaR paCTOYKa C T m b -  
4 * c H o r o  K o p n y c a  nepen n n a m p o s a H n e M  a 

6 a ~ e ~ a n n a s e c ~ o r o  K o p n y c a  nocne nna- 
KHPOBaHUR llPOU3BOAMTCR H a  CrIeUH- 

8 a n b ~ o ~  cTaHKe,  n o 3 ~ o n ~ m ~ e ~  npoas- 
B O A H T ~  P a c T o l r K y  a n n a p a T o B  n n a M e T -  

POM no 1600 MM, ~ n a ~ o f i  4000 MM, EI 

06ecnesa~ae~ TOYHOCT~ npu 0 6 p a 6 0 ~ ~ e  
? l ,0  MM H a  A a a M e T p e  1400 MM. 

2 3 4 56 7 8 9 /0// $ +Q= ~ P H  P ~ P ~ ~ O T K ~  T e m o n o r ~ ~  a3- 
I'OTOBJIeHMR 6 a ~ a  ki UITOKa pe30HaTO-  

PUC. 4. U U K A O Z ~ ~ M M ~  Tt?XHOflOEU'feCKUX ?la- p O B  Y-400M npOBeAeHb1 HCCJIeAOBaHEIR 

paMeTpO6: a - 4UKfl U3MeffeHm Tmnepa- n p o q e C C a  B ~ K ~ ~ M H o - A E I @ @ ~ ~ H o H H o ~ ~  
- - 

TYpbl nequ? - yuKn u3mmenm dasnenm ciapKu M e A a  c K o P P o ~ ~ o ~ H o - ~ ~ ~ ~ ~ ~ f i  
6 ne w ,  e - y u ~ n  U ~ M ~ H ~ H I L R  OcTaToqnozO 
dasnenw s TexnonozuvecKom y3ne. I - c ~ a n b m  T u n a  12X18HlOT, nposecca 

1 s b i ~ o d  na ~a6oquii pexum, II - c e a p ~ a ,  O T K a q m  KOPnYCOB C nnOLl.lanbm ma-  

o ~ p a 6 0 ~ K a  T e x H o n o r a a  n p o n o n u n a c b  H a  M o n e n b H b I x  06pa3uax c a c n o n b -  

30BaHHeM OlTHCaHHOI'O TeXHOnOrHYeCKOrO O ~ O P Y ~ O B ~ H H R .  

B p e 3 y n b T a T e  6 b ~ ~  nOJIyYeHb1 P e W M b I ,  UHKJIOrPaMMbI KOTOpbIX 

n p e n c T a B n e H b 1  H a  pac. 4, 06ecnesa~ai01une ~ p e 6 y e ~ b 1 e  n p o w o c T H b I e  x a p a K -  

TepHCTkiKH U = 1 2  - 16 K ~ / M M ~  ki CTPYKTyPy COeAUHeHHR. 
or P 

O ~ p a 6 o ~ ~ a  KOHCTPYKUk¶ki ki TeXHOJIOrHkl H3rOTOBneHWR CHCTeMbI O X J I W -  

neHAR p e 3 0 H a T O p O B  n O K ~ 3 a J l a ,  YTO BO3MO)KeH BaPk¶aHT n p U B a p K k i  ~ 0 ~ 0 6 0 ~  
BHYTPeHHerO ki HaPYXHOrO O X J I a W e H H R  nOCJIe lIJIaKHpOBaHHR KOplTyCa, T a K  

K a K  HM3KaR TellJIOlTPOBO~HOCTb OCHOBHOrO MaTepHaJ la  kl MaJIaR IIOrOHHaR 

s ~ e p r a ~  c s a p K u  06ecnmw~am~ o T c y T c T s u e  ne@op~arruii K o p n y c a  a coxpa- 
HeHHe llpOVHOCTH ~ H @ @ Y ~ M O H H O ~ O  COeAUHeHHR. 

P e 3 y J I b ~ a ~ b 1  np0BeAeHHbIX H c C J I ~ ~ O B & H ~  lTO3EOnMJIa CrtWfaTb BhlBOn 

0 BO3MOXHOCTki HCllOJIb30BmPR OlIHCmHOTO M e T O n a  npn U3rOTOBJIeHHU 

~ H M ~ T ~ J L ~ I H Y ~ c K ~ ~ X  ( K O ~ ~ O ~ ~ ¶ O H H O - C T O ~ ~ K ~ R  C T m b  + M e n b )  B O A O O X I I W a e M b I X  

KOpnyCOB pe30HaTOpOB ki H ~ ~ O T O B U T ~  n R T b  KOMnJIeKTOB. 

Ha pac. 5 ~ 3 0 6 p a m e ~  OAHH K O M n n e m  ( 6 a ~  n UITOK) p e 3 0 H a T o p  

Y-400M. Bce KOMllJIeKTbI n p O B e p e H b I  H a  r e p M e T H W O C T b  H nOArOTOBneHbl 

K M O H T B V .  
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Artemov N.S. et al. 9-89-573 
Construction Design and Technology of Manifacture 
of the Tanks and Rods of R.F. Resonators 
for the Isochronous Heavy Ion Cyclotron U400M 

The construction design and technology of manifacture of the 
tanks and rods of r.f. resonators for the isochronous heavy ion cyclo- 
tron U400M are described. The construction process rests on the use 
of the vacuum diffusion welding method. Studies are also carried out 
to  investigate the process of welding of copper with stainless steel. 
The results of those studies and the welding regime are given. The use 
of vacuum diffusion welding has permitted a new design of the cyclo- 
tron tanks and rods. In comparison with the conventional design, the 
surface of the tanks and rods inside the vacuum volume is decreased 
by a factor of 2-3, the accuracy is enhanced, and water-cooling canals 
are located outside the vacuum volume. 

The investigation has been performed at the Laboratory of 
Nuclear Reactions, JINR. 

A ~ T ~ M O B  H.C. n np. 9-89-573 
P a 3 p a 6 o ~ ~ a  ~ o ~ c ~ p y m n n  n Ternonormi . 
H3rOTOBJIeHHR ~ ~ K O B  k i  LUTOKOB Pe30HaTOPOB 
H30XpOHHOrO JJWKnOTpOHa TFDKWfbIx WOHOB Y-400M 

OnWcSIb1 KOHCTpyKWicI k i  TeXHonoruR w3roToBneHHR ~ ~ K O B  W 

WTOKOB pe30HaTOpOB W30XPOHHOrO qWKJIOTPOHa TRmWfbIX WOHOB 

Y-400M. B OCHOBY TexHonornn W ~ ~ O T O B ~ ~ H H R  nonoxeH M ~ T O A  Ba- 
VYMHO-AW@@YSWOHHO# CBapKW. ~ o ~ o J I H W T ~ J I ~ H O  6bmn IIpOBeneHbI 
nccnenoBmcI npoqecca coenmieHwcI napbI Mem - HepmasemrqacI 
c ~ h .  n p n ~ e n e ~ b ~  pe3yna~a~b1 BTWX wccneno~mdi w pemM cBapm. 
klcIIonb30~SIWe MeTOna B ~ K ~ ~ M H O - ~ H @ @ ~ ~ H O H H O ~ ~  CBapKW nO3BOJIW- 
no pa3pa60~a~b KOHCTPYK4iIO ~ ~ K O B  W UITOKOB pe30HaTOPOB UWK- 

JIOTpOHa, KOTOpacI OTJIWlraeTCH OT T P ~ , L ~ ~ O H H O #  KOHCTPY- 
TeM, 'IT0 B 2-3 pa3a YMeHbIIIeHa IIOBepXHOCTb 3TWX 3neMeHTOB, HaXO- 
W i W X C c I  B BaKYYMHOM 0 6 % e ~ e ,  I I o B ~ I L U ~ H ~  WX TOWOCTb, a K8HUbI  

C 0lKnaXCAaIOIIJe# BOAO# pa3MeI4eHbI BHe BaKyyMHOrO o 6 s e ~ a .  
Pa6o~a  BbInOnHeHa B JIa6opa~opm RsepHbIX pea- OklHkl. 

Coo6ueme 0 6 a e n ~ ~ e ~ ~ o r o  Hncrmy-ra mxeprbxx ~ccnenoeanisk. JJy6na 1989 
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