
CTAHOBEIUE 
OT npoa. Aa~aena  reopr~lesa Kosa~esa ,  AX, 

P'b~0~0flt i~eJl  Ha JIa6opa~opa~ ,,KPucT~JIoxMM~~H Ha ICOMn03klTHU Ma~epElaJIk~" K'bM 
HOHX-EAH, C O ~ I I H  

Y n e ~  Ha H ~ ~ Y H O T O  xypu C ~ C  sanosea No P-109-132101.04.2024r. 

OTHOCHO: A H C ~ P T ~ ~ I I R  3a n p H c ' b x a a H e  H a  06pa30sa~en~a~a H H a y w a  c T e n e H  ,,AOKTOP" 
O6nac~  Ha sacme 0 6 p a 3 0 s a ~ ~ e :  4. l l p ~ p o g ~ ~  H a y m i ,  n p o + e c ~ o ~ a n ~ o  H a n p a s n e H u e  4.1. 
@ B ~ H Y ~ C K M  HaYKH, AOKTOPCKa I I p O r p a M a  , ,M~AHUMHCK~ @113H~a"  

Q o p ~ a  Ha ,qomopaH-rypaTa: p e n o B H a  

ABTOP: Ha~anki~a  KOHCT~HTMHOB~ ~ ~ I H o B ~  

T e ~ a :  , ,KOPO~MOHH~ ~ C T O ~ ~ Y M B O C T  B ~ H O ~ O ~ H Y H H  (hJIJ4i~l-i H a  ayCTeHHTHa  CTOMZlH8 AISI 321 
cnea n o B a p x H o c T H o  B L ~ A ~ ~ ~ C T B H ~  c nmep" 
Haysnu paICoBoRnTenu: IIp0a. HHX.  U ~ H K ~  A H M H T ~ O B ~  AHKOB~,  A.T.H., np04. K ~ ' ~ c T ~ H ~  

Tonoposa Hki~onosa, n.$. 

A m y a n ~ o c ~  Ha TeMaTaIcaTa a senecao6pa3~oc~ Ha nocTaseHuTe senu a sanasu: 
~ I ~ I I o J I ~ B ~ H ~ T o  H a  J I m e p H  B neHTZUIHaTa MeAkiUHHa e B'bBeneHO IIpenki OKOJIO ABe  

AeCeTHJIeTHR. ~ ~ H J I o x ~ H H ~ T o  HM BKnIOYBa yno~pe6a KaTO AHarHOCTHYeH HHCTPYMeHT 351. 

OTKPHBaHe H a  KapHeC,  C Y ~ ~ H H ~ M B ~ ~ ~ H  3a6e~  KaM'bK, KaTO PeXeIJJ HHCTpYMeHT 38 TBaPAH 

3a6~ki T'EBKE~HU U KaTO CpeACTBO 3a A ~ ~ H H ~ ~ K U H R  H a  KOpeHOBki KaHaJIH. f l a 3 e p k i ~ e  I I p e A J I a r a T  ki 

HOBH nOAXOAki K'bM 0 6 p a 6 0 ~ s a ~ e ~ o  H a  AeHTLUIHH MaTepHaJIH,  KaTO MeTLUIH, CIIJIaBH, 

KepaMHKa H CMOnH, KOHTO H3HCKBaT AenHKaTeH IIOAXOA. M H O ~ O  TpaAEiUHOHHH MeTOAH 65~30 
ca ~ ~ M ~ C T ~ H H  OT yno~pe6a~a  H a  nmepa, c K o e T o  e ynecaeao T p e T k i p a H e T o  H a  T s a p n M  H 

YyBCTBHTeJIHH MaTepHLUIH. O C B ~ H  TOBa, lTpHnOXeHHeT0  H a  n a 3 e p H  B CTOMaTOJIOrHRTa 

nO3BOnHBa IIpOMRHa B XapaKTePHCTMKHTe H a  IIOB5pXHOCTT.a H a  THTaHOBki CIInaBM M 

~ O B ~ Y ~ X H O C T H ~ O ~ ~ ~ ~ O T K ~ ~ O ~ H  HaMHOrOTB5PAaKePaMkiKaKaTO UHPKOHHeB.9HOKCHA.M H e  

H a  nocnemo MXCTO, n m e p H a T a  06pa60~~a  no3~onrrsa ysenmasme H a  a ~ x e 3 k i ~ ~ a  H a  

UHpKOHUeBaTa K e p a M H K a  K'bM pa3JIHYHI.I C Y ~ C T P ~ T H .  OT T a 3 H  TJIeAHa TOYKa CYHTaM 

TeMaTHKaTa H a  AHCePTaI@iOHHHR T p y A  3a H3KJIIOYHTenHO aKTyLUIHa. 

u e n ~ a  H a  n H C e P T a ~ H O H H H R  T p y A  e H3CneABaHe  H a  KOP03HOHHaTa YCTO~~SHBOCT B 

6 u o n o r u ~ ~ a  @ n y ~ f i H  H a  aJ'CTeHHTHa H e p L X A a e M a  CTOMZlHa T H n  AISI 321 C n e A  

n o s 5 p x H o c T H o  B T , ~ A ~ ~ ~ C T B H ~  c na3ep. 3a u 3 n a n ~ e ~ u e ~ o  H a  T a K a  n o c T a s e H a T a  nen ca 
@ o ~ M ~ J I H ~ ~ H H  H H3CJIefiOBaTeJICKkiTe 3 w a Y H ,  KOHTO BKnIOYBaT CpaBHHTeJIeH aHLUIH3 H a  

MHKpOCTpJ'KTypaTa H a  IIOB'bPXHOCTTa H a  ayCTeHHTHa  CTOMaHa AISI 321 C n e n  CTOnRBaHe C 

T a 3 H  H a  ~ e o 6 p a 6 o ~ e ~  MaTepHLUI; H 3 C n e n B a H e  Y C T O ~ ~ Y M B O C T T ~  H a  KOPO3MR ki KOPO3BOHHOTO 

p m p y r u a s a H e  H a  n m e p ~ o - c ~ o n e ~ a  cnoese H a  c T o M m a  AISI 321 BLB @ H ~ H O ~ O ~ H Y ~ H  p a 3 ~ ~ 0 p  
Pu~rep ;  ~3cnensa~e  e n e ~ ~ p o - X H M H Y H ~ T ~  K O P O ~ H R  H a  n m e p ~ o - C T O ~ ~ H H  cnoese H a  c T o M a H a  

AISI 321 B H3KYCTBeHa CJIIOHKa H CpaBHHTeneH aHaJIH3 H a  eJIeKTpOXHMHYHaTa KOPO3HR B 

M3KYCTBeHa CJIIOHKa C p a 3 n H Y H a  KHCeJIHHHOCT. 

Crumm, re yenma Ha d u c e p m a y u o ~ ~ m  mpyd e  BCHO gbop~ynupa~a, a  
KoHKpemuume sadaru 6 duceprnayuo~~u~  mpyd ca do6pe d e $ u ~ u p a ~ u  u  ca danu 
~ ~ M O ~ ~ C H O C ~  Ha d o ~ m o p a ~ m ~ a m a  da pa6omu ~ e m o d u u ~ o  no mar. 



n o 3 ~ a s a ~ e  Ha npo6ne~a: 
A ~ a J k 1 3 ' 6 ~  H a  H m  CTO J lHTepaTypHM H3TOYHHKa, l l p e n C T a B e H  OT AOKTOPaHTKaTa B 0 6 e ~  

OT 50 CTPaHMuH 0606ua~a C'bCTORHHeTO H a  l lPen I l I eCTBaI4H H3CJIeABaHHII K a C a e U H  

n p H n o x e H M e T o  H a  nmepme a n a 3 e p H a T e  T e x H o n o r w M  B c m p e M e H H a T a  n e H T m H a  MeAHuHHa.  

O n k ~ c a ~ ~  ca H O c H o B H m e  n p m u u n H  H a  r e H e p H p a H e  H a  na3epso naseme, H e r o s a T a  

~nacti@~~aqkira no e H e p r k i a  M H ~ T O ~ H H K ,  K ~ K T O  H B ~ ~ M M O ~ ~ ~ ~ C T B M ~ T O  ivy c M a T e p w m a T e  H 

XHBHTe  TaKaHH.  Oco6e~o MIICTO e OTneJIeHO H a  C'bCTaBa, CTPyKTypHMTe H KOP03HOHHHTe 

C B O ~ ~ C T B ~  H a  CTOMWHTe H3IIOJI3BaHM B AeHTaJIHaTa MeAHUHHa H KJIHHMYHOTO 3HaYeHHe  H a  

KOPO3HOHHOTO HM IIOBeneHHe.  H a l I p a B e ~ H ~ e  B KpasI H a  o63opa HRKOnKO OCHOBHH M3BOAa OT 

J IHTepaTypHHTe  naHHM, MH A a B a T  OCHOBaHMe na CMRTaM, 9e flOKTOPaHTKaTa C e  e 3 a n 0 3 H a J I a  B 

~ ~ T & J I ~ C ~ ~ O ~ ~ ~ M ~ H ~ ~ ~ ~ B ~ T B O P ~ ~ C K ~ H K P ~ T ~ ~ H O C J I H T ~ ~ ~ T ~ ~ H H T ~ H ~ T O ~ H H ~ H .  

Ma~epuan N MeTonusa Ha u 3 m e n s a ~ e ~ o :  
B f l H C e p T w H R T a  C a  OnHCaHH nonpo6~o ~ 3 6 0 ~ 5 ~  Ha T H n a  CTOMaHa, IIOBbpXHOCTHaTa 

06pa60~~a  H a  0 6 p a 3 u ~ ~ e  C J I a3ep ,  KOP03HOHHHTe H3lTHTaHkiR 9pe3 n o T a n a H e  H a  06pa3uki~e, 
eKCnepMMeHTHTe IIO eJleKTpOXMMMYHa KOPO3MR H nOAXOAHTe 3a Xap i lKTepM3HpaHe  

l lOBbpXHOCTTa M MHKPOCTPYKTYPaTa H a  06pa3qu~e IIOCpeACTBOM CKaHHparr Ia  e n e K T p O H H a  

MHKpOCKOnHRHeHeprOnMCnepCHBHapeHTreHOBaCneKTpOCKOnMR. 

Xaparc~epac~usa N oqeHsa Ha nacepTaqHoHHuR ~ p y n :  
, & C ~ P T ~ H O H H ~ I R T  TpYA e HXIHCaH C 5 r n a C H O  H3HCKBaHHRTa H a  ~ ~ ~ B H J ~ H H K ~  3a 

yCn0BMRTa H peas 3a n p ~ n o 6 ~ s ~ e  H a  HaYsHM CTeIIeHH H 3 a e M a H e  H a  aKweMH9HI . r  

AJILXHOCTH B M~AUUHHCKH YHHB~PCAT~T - B a p ~ a  H a  no6ap 6 a n r a p c ~ ~  e3HK. ~ ~ O B ~ A ~ H H T ~  

H3CJIeABSLHMII HMaT KOMnJIeKCeH H 3aBbPLUeH X a p a K T e p  H C a  AaJ'IH Bb3MOXHOCT H a  

AOKTOPHTKaTa  A a  H a T p y n a  IJeHeH TeOpeTHYeH H IIpaKTHYeCKH O n H T  3a M3MeHeHHeTO H a  

XapaKTepHCTHKHTe H a  CTOMaHeHHTe MaTepHaJIH Cne.4 n a 3 e p H a  0 6 p a 6 0 ~ ~ a  H CbOTBeTHO 

IIpOMeHHTe B KOP03HOHHMTe MM C B O ~ C T B ~ .  P a 3 p t i 6 0 ~ B a ~ e ~ o  H a  T a 3 H  ~ H C e P T a u H R  CYMTaM KaTO 

6a3a 3a 6 5 ~ e u ~  H3CJIeABaHHII H Pa3BHTHe H a  AOKTOpaHTKaTa B Ta3ki 06nac~. 
IIPMHOCU N 'JH~YMMOCT Ha pa3pa60~1ca~a 3a HayIcaTa u nparcrasaTa: 

H a y ~ ~ w :  
1. Y C T ~ H O B ~ H O  e, 9e B Pa3TBOP P H ~ r e p  MeXaHH3MbT H a  KOP03HR n p k l  ~ e o 6 p a 6 o ~ e ~  MaTepkirtU 

H na3ep~o-06pa60~e~ MaTepHZiJI e eAHaK'bl3, a HMeHHO, CeJIeKTHBHO p a 3 p y I l I a B a H e  H a  

KOP03HOHHO H ~ Y C T O ~ ~ Y ~ ~ B ~ T ~  @a3a 6 - @ e p k i ~  n O n  @ O P M ~ T ~  H a  nMTMHTH. 

2. Y C T ~ H O B ~ H O  e, Y e  n o s H m e H a T a  Y C T O ~ ~ ~ H B O C T  H a  KOPO~HII B p a 3 ~ ~ 0 p  P ~ l ~ r e p  H a  n a 3 e p H o  

C T O n e H u T e  CnOeBe  H a  CTOMaHa AISI 321 B CpaBHeHHe  C ~ e 0 6 p a 6 0 ~ e ~ a ~ a  CTOMaHa, C e  AbJ IXH 

H a  IIpOMeHMTe B MHKPOCTPYKTYPaTa H a  nOB5PXHOCTTa. 

3. Y C T ~ H O B ~ H O  e, 9e B H3KYCTBeHa CJIlOHKa C HHCKa KHCenMHHOCT KOP03HOHHaTa 

YCTO~~YHBOCT H a  n a 3 e p ~ o - c ~ o n e ~ ~ ~ e  cnoese M H a  H ~ O ~ ~ ~ ~ O T ~ H H R  M e T m  e 6nu3~a, n o K a T o  B 

H3KYCTBeHa CJIlOHKa C nOBHUIeHa KHCeJIHHHOCT n a 3 e p H O  p a 3 T O n e H H T e  CnOeBe  HMaT IIO-HHCKa 

YCTO~~YMBOCT H a  KOPO3HR, KOeTO OTHOBO C e  06ac~asa Y p e 3  I IpOMeHHTe B MHKPOCTPYKTYPaTa 

H a  n o s - b p x H o c m a  n p H  n a s e p ~ a ~ a  o6pa6o~~a .  
l l p ~ n o x ~ ~ :  
1. ~ ~ ~ A J I o x ~ H ~  e OITTMMH3HpaHa MeTOAHKa 3a nOArOTOBKa H a  MHK~oLUJIH@OB~ OT 

ayCTeHHTHa  H e p ' b W a e M a  CTOMaHa 3a H3CJIenBaHe MMKPOCTPYKTYPaTa H a  OCHOBeH M e T m  H H a  

n m e p ~ o - c ~ o n e ~  cnog H a  6a3a~a H a  enm M c a w M  o6pa3eq. 



2. f l a 3 e p ~ H  TeXHOJIOlXH, B0neUI-i A 0  CTOIIRBaHe H a  IIOB'bPXHOCTHH CJIOeBe, M O X e  A a  C e  

M3nOn3BaT 38 k i 3 p a 6 0 ~ ~ S L H e  H a  HMnJIaHTM M DPYrM KOHCTPYKVHR OT ayCTeHHTHa H e p x W a e M a  

CTOMaHa, pa6o~eua B ~ H O ~ O ~ H Y H H  @JIyHnH cac C'bCTaB q KHCeJIHHHOCT ~ J I H ~ K H  A 0  Te311 H a  

@ H ~ H o J I o ~ H Y ~ H  pa3TBOP PEi~rep H H3KYCTBeHa CnIOHKa C 6,5. 
3. He ce npenopassa na ce u3non3sa~ nsi3epHH T e x H o n o r m  cxc c T o n x s a H e  H a  a y c T e H m H a T a  

CTOMaHa 3a k i 3 p a 6 0 ~ ~ a ~ e  H a  HMnJIaHTH H APYrkI K O H C ~ ~ K L I I I M ,  p a 6 o ~ e u ~  B CpeAH C 

IIOBHIIIeHa KHCeJIHHHOCT. 

npese~rca Ha ny6nn1casnn~e no nncepTasnoHHnn ~ p y n :  
P e s y n ~ a ~ s ~ e  OT a3cnensrna~~a ca I I ~ ~ J I H K ~ B ~ H M  B 4 pa60~s, nse OT K o m o  ca B 

CIIMCaHHe C 43. B T P H  OT ~ ~ ~ J I M K ~ U H H T ~  AOKTOpaHTKaTa e BTOPH aBTOp, a B e n H a  - ' lT5pBH 

aBTOp. A ~ K T O ~ ~ H T K ~ T ~  e IIpeACTaBHJIa YaCT OT pe3ynTaTEiTe H a  e n H H  M e X n y H a p O n e H  H a y Y e H  

a o p y ~  H m a  ysacme B enm p e a n ~ 3 ~ p a ~  n p o e K T  no T e M a T a  H a  n H c e p T a U n x T a .  

llpeuearca Ha aa~ope@epa~a: 
A B T o p e @ e p a T * b ~  H a  nHCepTaUHXTa OTpa3RBa n a J I H 0  M KOPeKTHO OCHOBHHTe pe3yJ lTaTH 

H nOCTHXeHHFI H a  nHCePTaLIMOHHHR TpYA. 

I C p s ~ n s ~ n  3a6enexrcu n npenop-brcn: 
CSHT~M, Y e  e no6pe na ce H a n p a B H  EICHO p a 3 n e n x H e  H a  H ~ B O A I I T ~  OT n p m o c H T e  H a  

nHCePTaUMOHHH5I TPYA. O ~ O P M I I H ~ T O  H a  TJHTMpaHaTa J I H T e p a T y p a  C a m 0  C'b3naBa YaCTHYHM 

H ~ Y ~ O ~ C T B ~  3a r H T a T e n x .  

JIU~HU BlleSaTJIeHUR: HIIMaM 

npo@. n-p ~ a ~ ~ e n d ~ o s a s e s a  


