
PEl 

A.C. Wenec~os (OAO (~Bonro rpw~eQ~e~a lu . )  

OAO u B o n r o r p a ~ e @ ~ e ~ a w  - npeanpngme c n o n H b l M  

TeXHOnOTMCIeCKMM UMKJlOM M3rOTOBneHMR O ~ O P Y ~ O B ~ H M F I .  

HanMrMe C O ~ C T B ~ H H ~ I X  KOHCTPYKTOPCKMX M TeXHOnOrMCIeCKMX 

CJIYX~ nO3BOflsleTOnepaTMBHOOCy~eCTB~RTbTeXHMCIeCKMe 
n p o p a 6 0 ~ ~ ~  M n0,llrOTOBKy npOM3BOaCTBa K BblnOnHeHMO 3 a -  

Ka30B n06oR CnOXHOCTM. n p € ? n n p M R ~ M e ~  HaKOnJleH OnblT 

COBM~CTHOR pa60~bl C B e W U M M M  POCCM~CKMMH M M e W H a -  

POaHblMM MHXHHMpMHTOBblMM KOMnaHMRMM no nPOV13BOACT- 

B y  O ~ O ~ ~ A O B ~ H M R ,  OH0 H M e e T  a T e C T a u M t 0  no ASME. 
OAO ~ B o n r o r p w ~ e @ ~ e ~ a w  c n e u ~ a n ~ 3 v l p y e ~ c ~  H a  B ~ I -  

n y C K e  pa3nMCIHOrO O ~ O P Y , ~ O B ~ H M R  n n R  H ~ @ T € ? ~ ~ ~ O X M M H -  

CIecKoro KoMnneKca:  ~e@~eannapa-rypb~ (KO~OHH~I ,  PeaKTopbl, 

6no r~oe  0 6 0 p y a o ~ a ~ M e ,  KOKCOBble KaMepb l ,  CenapaTOpb l ,  

T ~ ~ ~ J ~ o o ~ M ~ H H M K M ,  ~ C T ~ O ~ ~ C T B ~  n p M e M a  M 3anyCKa 6TY M w.); 
~ p y 6 o n p o ~ o a ~ o ~  a p M a T y p b l  (LUapoBble KpaHbl, K n a n a H b l 0 6 -  

PaTHble OCeCMMMeTPMqHble, 3aTBOPbl 0 6 p a ~ H b l e ) ;  UeHTpO- 

6 e m ~ b 1 x  H a c o c o e  (~e~nepa-rypa n e p e ~ a r v l e a e ~ o R  p a 6 o q e i 7  

CpeAbl  OT -80 a0 +420 C). 
OAHMM M3 OCHOBHblX nPMOPMTeTOB I l P e ~ n P M R T H R  RBJlR- 

eTCR 0 6 e c n e ~ 1 e ~ ~ e  H ~ O ~ X O ~ M M O ~  H a e X H O C T M  BblnyCKae- 

MOrO O ~ O P Y ~ O B ~ H ~ / ~ F I .  

H a n ~ r ~ e  C O ~ C T B ~ H H O ~  a r r e c ~ o s a ~ ~ o h  n a 6 0 p a ~ o p ~ ~  
n o s e o n s l e ~  nposoamb n p a K T n r e c K v l  B c e  BMAM pa3pywato- 
uero n ~epaspywaloqero KoHTponR, ~ p e 6 y e ~ b l e  npvr ~ 3 r o -  

TosneHvrM npoayKuc lm,  n a 6 o p a ~ o p ~ ~  m e e T  c a M o e  cospe- 
MeHHOe 0 6 0 p y ~ 0 ~ a ~ M e  pJlR O n p e ~ e J l e H M R  XMMMCIeCKOrO 

C o c T a s a  M MexaHMCIecKMx CBORCTB M a T e p M a n o e ,  nposeae- 
HMR ~ e ~ a n n o r p a @ ~ r e c ~ ~ x  ~ c c n e a o s a ~ ~ h  M a p y r v l x  BMAOB 

p a 3 n ~ r  ~ o r o  Kot iTponR. 

C n e u M a J l M ~ ~ b l  no Hepa3pyUlaOLL&lM MeTOAaM KOHTPOnR 

MMeloT aTTeCTaL(M0 no 2-MY M 3-MY YPOBHslM KaK n0 OTeCIeCT- 

BeHHblM HOPMBM, TaK M no H O p M a M  aMepHKaHCKOr0  K O n a  

ASME. BO~MOXHOCTM n a 6 0 p a ~ o p ~ ~  n o a s o n s l ~ ~  nponsso- 
aMTb p e ~ T r e H ~ r p a @ M ' i e ~ ~ M h  KOHTPOnb, raMMa-KOHTpOJlb, 

yJlbTpa3ByKOByO A ~ @ ~ K T O C K O ~ ~ M O ,  ynbTpa3BYKOByO TOJlUM- 

HOMeTpMIO, KOHTPOJlb I lPOHMKaOUMMM XMaKOCTRMM, KOHT- 

POJlb MarHMTOnOPO~KOBb lM MeTOAOM, aKYCTMCIeCKYt0 3MMC- 

CMO M KoHTponb  c n o M o u b t o  r e n M e s o r o  TeqeMcKaTenR. 

C T ~ H A  CklA 00.00.00 ,LVlfl M c i 7 b l T a H ~ f i  M AMarHOCTMKM HaCOCHOrO 

O ~ O ~ ~ A O B ~ H M F I  

H0Bble MepOllpblgTblfl, BHeApHeMble -T 
B OAO aBonrorpa~ne@re~aru*, m~ n o ~ b r u r e ~ u ~  

HaAeXHOCTbl BblllyCKaeMOrO 0 6 0 p y ~ o ~ a ~ b f ~  

1 .  Cpealn HOBblX MeTOAOB KOHTPOnR, BHeaPReMblX B OAO 
& ~ J l r ~ r p a ~ € ? @ ~ e ~ a L L b ,  C n e a y e T  OTMeTMTb Y J ~ ~ T ~ ~ ~ B Y K O B O ~  

A M @ ~ ~ K ~ M O H H O - B ~ ~ M ~ H H O ~  MeTOA HK (Time of Flight Dif- 
fraction - ToFD) ,Ll,JlR KOHTPOnR CBaPHblX C O ~ A M H ~ H M ~ .  Me- 
TOA OCHOBaH H a  n p M e M e  KaK npO&OJlbHblX, TaK M IlOnepeVHblX 

BonH,  a ~ @ p a r v l p o s a ~ ~ b ~ x  H a  B e p l u m a x  ~e@elcra. r n a s ~ a ~  
r n ~ @ o p ~ a u m o ~ ~ a ~  x a p a m e p M c T v l K a  - BpeMR npnxoaa c M r -  

HaJla. B ~ ~ M R  npOXOWeHMR BOJlHbl RBnReTCR ~ e p 0 h  OueHKM 

BblCOTbl HeCnnOWHOCTM, CITO n03BOnReT M3MePMTb ae@eKT. 

P a a ~ e p  H e c n n o u r t i o c T M  B c e r a a  onpeaensle-rcs l  B p e M e H e M  

llpOXOX.QeHMR AM@~~KL(MOHH~IX  CMrHanOB. 

AM@~~K~I I IR  BOJlH - RBneHHe, KOTOPOe MOXHO PaCCMaT- 

~ M B ~ T ~ K ~ K O T K J ~ O H ~ H M ~ O T ~ ~ K O H O B ~ ~ O M ~ T ~ M C I ~ C K O ~ O ~ T M K M  

n p v l  ~ ~ C ~ ~ O C T ~ ~ H ~ H M H  B O ~ ~ H . ~ ~ O ~ ~ R C H ~ H I / I R ~ T O ~ O R B ~ ~ -  
HMR H ~ O ~ X O ~ M M O  BOCnOnb30BaTbCR nPMHL(MnOM r lof i re~ca, 
B COOTBeTCTBMH C KOTOPblM KaX.QyO qaCTML(Y CpeAbl ,  n p M -  

X O ~ F I ~ Y I O  B ~ o n e 6 a ~ ~ e  B c n e a c T s n e  pacnpocTpaHeHv lR  nep- 
BMCIHO~ n a ~ a l o ~ e h  BOnHbl, MOXHO PaCCMaTpHBaTb KaK TO- 

CIeCIHblfi MCTOCIHMK, M 3 J l y C I a O ~ M h  BTOPMqHYO 3JleMeHTaPHYO 

c@epm.rec~yto BonHy.  

&IR n 3 n y e ~ ~ ~  n n p M e M a  BonHbr c K W O ~  CTOPOH~I csap- 
HOrO LUBa MCnOnb3YOTCR A B a  HaKJlOHHblX AaTCIMKa nPOAOnb- 

HOG BOJIH~I. ToFD 0 6 ~ a p y x ~ e a e ~  o 6 p a 3  n e @ e l c r a  no cMrHa- 

n a M ,  A M @ ~ ~ ~ M P O B ~ H H ~ ~ M  C er0 KpaeB.  A n R  ~ o J ~ ~ L U M H C T B ~  

Cny'iaeB aOCTaTOCIH0 KOHTPOJlR B C ~ R  TOJllJ$4Hbl 3 8  OaMH np0- 
XOA. ,@I9 O ~ ~ ~ K T O B  6 0 n b w o R  TOnUMHbl T P ~ ~ ~ ~ T C R  HeCKOJlb- 

KO nPOXOaOB. 

M~TOA ToFD RBJlReTCR 6onee CIYBCTBMTenbHblM K ae@e~- 
TBM nnOCKOCTHOr0 TMna TPeUMH, CIeM M e T O a  p a M o r p a @ M -  

CIeCKOrO KOHTPOnR. T ~ K ,  CpaBHeHMe pe3yJlbTaTOB KOHTPOnR 

KaCIeCTBa CBaPHblX LUBOB MeTOaaMM ToFD M p a M o r p a @ M n  

nOKa3aJl0, CITO BblXOCZRLL@R H a  IlOBePXHOCTb TpeUMHa B CBap- 

HOM COeaMHeHMM T o J ~ ~ M H o ~  50 M M  H e  6blna 0 6 ~ a p ~ e H a  

C n O M O U b O  ~ ~ ~ M O T ~ ~ @ H C I ~ C K O T O  M e T O a a .  TOrO, 



~ 3 ~ e p e ~ v l A  r n y 6 ~ ~ b 1 3 a n e r a ~ ~ ~  n e @ e ~ ~ a ,  a T a w e  n o n y q e -  

HMe M H @ O ~ M ~ ~ M M  0 er0 BblCOTe. 

Ha~6onee c y q e c T e e H H b l e  n p e M M y q e c T s a  M e T o m  ToFD: 
B03MOXHOCTb AOCTMXeHMR 6onee B ~ I C O K O ~  TOqHOCTM n p M  

nposeAeHMvl  ~ 3 ~ e p e ~ v l A  ( K ~ K  npasmno, * 1 MM, n p H  no- 
BTOPHOM 0 6 c n e ~ o s a ~ ~ ~  * 0,3 MM); 

H ~ ~ ~ B M C M M O C T ~  0 6 ~ a p y x e ~ v l ~  ~ e c $ e ~ ~ a  OT ero yrnosoro 
nonomeHvlsl;  

n 3 ~ e p e ~ ~ e  n a p a M e T p o e  n e @ e t n a  o c H o s a H o  H a  speMeHv l  

n p O X O W e H M R  n V M  A H @ P ~ K ~ V I O H H ~ ~ X  CMrHanOB M H e  3 8 -  

BHCMT OT aMnnm-yAbl cMrHana;  

BblCOKaR l lPOM3BO~MTeJlbHOCTb KOHTPOnR, TaK KaK CKaHM- 

POBaHMe npOBOAMTCR BAOnb O ~ H O ~  nMHMM C KOHTpOneM 

B c e r o  0 6 b e ~ a  usa; 
AOKyMeHTMpOBaHMe M XpaHeHMe pe3ynbTaTOB KOHTPOnSI; 

1 oO%-HaR BOCnpOM3BOAMMOCTb pe3ynbTaTOB KOHTPOnR; 

~ s ~ e p e ~ n e  Benv l rnHb l  3 ~ 0 3 ~ ~  M e T a n n a  B ~ y - r p e ~ ~ e h  no- 
BepXHOCTM; 

EIJlbTepHaTMBa P m M a ~ M O H H O M Y  MeTOAY HK. 
B03MOXHOCTb npMMeHeHMR 6 0  BpeMR 3KCflnyaTaUMM. 

2. Ha C O ~ C T B ~ H H O M  ~ M T ~ ~ H O M  npOM3BOACTBe n p e A n p M -  

R T V ~ R ~ R O ~ ~ C ~ ~ ~ ~ H H R K ~ ~ ~ C T B ~ ~ ~ ~ T ~ ~ X ~ ~ ~ O T O B O K B H ~ ~ ~ ~ H ~  

nMHMR nMTbR no r a 3 M @ M ~ M p y e ~ b l M  MOAenRM.  OH^ COCTOMT 

143 ABYX K o M n n e K c o s ,  OAMH ~3 KOTOP~IX n p e ~ ~ a 3 ~ a q e ~  m~ 
n p o ~ 3 ~ o ~ c ~ s a  ~oaenei2 oTnMBoK ~3 n e H o n o n v l c T m p o n a ,  

a npyroh - A ~ R  n o n y r e H n 9  nnTb lx  sa ro~oeo~ .  
B CTmMM BHeaPeHMSI HaX0,QMTCR T a W e  nMHMR XTC (no- 

ny'ieHMR C T € ? ~ X H ~ B O ~  OCHaCTKM C I lOMOUblO XOnOAHO-TBeP- 

~e l oqmx  c~eceh).  sr~rulor-3- 

f lposep~a K a r e c T s a  nvlTblx S ~ ~ O T O B O K  ~ e ~ a n e i 3  Kopnyc-  

HOG rpynnbl HaCOCHOrO O ~ O P Y ~ O B ~ H M F I  OCYUeCTBnReTCR Ha 

Y'iaCTKe AJlR M ~ n b l ~ a H M h  H a  TePMeTMqHOCTb C MCnOnb30Ba- 

HMeM renm, r T o  n o 3 ~ o n ~ e ~  H a  paHHMx C T ~ M R X  ~ P O M ~ B O A -  

CTBa BblRBMTb flec$eKTbl IIHTbR. 

O T A ~ ~ ~ M M  r n a e H o r o  KoHcTpyKTopa M r n a s H o r o  MeTan- 

nypra ocsaMsatoTcR H o s b l e  n ~ ~ e h ~ b ~ e  M a p m  cTanvl  aycTe- 

H M T H O - @ e p p ~ ~ ~ o r o  unacca (aynne~c~b~e).  
3. K m b l h  H ~ C O C H ~ I ~ ~  a r p e r a T  npOXO,4MT O ~ K ~ T V  Ha CTeH- 

CJe CI/IA 00.00.00. Ha CTeHAe MOXHO np0BOAMTb MCllblTaHMR 

C y'-leTOM BCeX T P ~ ~ O B ~ H M ~  ~ ~ O M ~ I W ~ ~ H H O ~  ~ ~ ~ O ~ ~ C H O C T M ,  

v l c n o n b 3 y e ~ c ~  Av la rHocTMrecKoe 0 6 0 p y ~ o s a ~ ~ e ,  aHanorMr-  

H o e  npMMeHReMOMy O ~ O ~ ~ , ~ O B ~ H H I O ,  YCTaHOBneHHOMy Ha 

HaCOCHblX CTaHLplRX M YCTaHOBKaX ~ e @ ~ e n e p e p a 6 a ~ b l ~ a l 0 -  

UMX KoMnneKcoB. B K o M n n e t n  c T e H m  BXOAMT OnepaTopHasl 

C C M C T ~ M O ~  YflPaBneHMR MCnblTaHMRMM M nMarHOCTMKM Ha- 

C O C H O ~ O O ~ O P Y ~ O B ~ H H ~ .  

B HaCTORUee BpeMR CTeHA MO~ePHM3MPYeTCR PJlR BHe& 

p e H m  CMcTeMbl noAunK)qeHMn 3 n e t n p o ~ s ~ r a ~ e n e h  c Hanpsl- 

XeHMeM 6000 B, q T 0  nO3BOnMT llpOBO,L$MTb MCnblTaHMFl Ha- 

COCH~IX a r p e r a T o B  6 o n b w o G  MOUHOCTM H a  p a 6 0 q e h  'lacToTe 

spau(eHvlR p o T o p a  H a c o c a .  

4. &lR MHHMMM3a4MM OTKa3OB B npOl(eCCe 3KCnnyaTa- 

UMM H a  n n o q a n K e  y s a ~ a a r ~ ~ a  H a c o c b l  ~ a r o ~ a ~ n ~ ~ a t o ~ c ~  
C n o n ~ o k  0 6 6 ~ 1 3 ~ 0 h  KMn a0 COeAMHMTenbHblX KOPO~OK, 
qTO nO3BOnReT OCyUeCTBnRTb MX PeMOHT n0 @ ~ K T M ~ ~ C K O -  

MY COCTORHMK).  TO A a e T  B03MOXHOCTb yBenHI.IMTb BpeMS1 

3KCnnyaTaL&4M M e W y  TeKyqMMM PeMOHTaM M CyWeCTBeH- 

HO IlOBblCMTb HaAeXHOCTb 0 6 0 p y f l 0 ~ a H M R .  


