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BeIylIeH OpraHu3aluu
Ha quccepTauiio Tuxonooit Mapunsl CepreeBHbl «PeKpHCTaIIN3aHOHHbIE
MIPOLECCHI B a8y CTEHUTHOM KOPPO3HOHHOCTOMKO#M CTanu mociie 60NbIIMX MIaCTHYECKHUX
Aepopmanuit», NpeaCTaBICHHYIO Ha COUCKAHUE YUEHOM CTENeHH KaHIuaaTa busuko-
MaTeMaTH4YECKuX HayK 1o crnennansHocT 01.04.07 — dusnka KOHIEHCUPOBAHHOIO
COCTOSHUS

Huccepranmonnas paGora TuxoHoBoit M.C. moOCBAIEHAa MCCIEIOBAHHUIO
MEXaHHU3MOB CTPYKTYpOOOpa3oBaHHA B KOPPO3MOHHOCTOMKOH ayCTEHWTHOM CTaim
10X18H8/I3BP npu pasnuuHbIX TeMmmepaTypax M CTENEHAX Ae(OPMALME METOLOM
MHOTOKPAaTHO! KOBKM U IPH MOCIEAYIOIIEM OTKHIE, & TAKIKE YCTAHOBJICHHIO BIIUSHUS
(opmupyromieiics CTpyKTYphl Ha MEXaHUYECKHE U KOPPO3HOHHBIE CBOWCTBA CTaJIH.

AKTyﬂJ'll:-HOCTb TEMbI JHCCEPTALHHA

DOpMUPOBaHHEM B METAUINYECKHX MaTepuanax cyOMHKpPOKPHCTAIHYECKHX U
HAaHOKPUCTAJUIMYECKUX CTPYKTYPHBIX COCTOSHHH yJaeTcsi IOCTUraTh YHHUKAIBHOE
COYCTAHHEC MOBLIIICHHBIX XaPAKTEPUCTUK NPOYHOCTH, IUTACTHYHOCTH M KOPPO3HOHHOM
cToiikocTH. OmHHUM HuX HauGonee 3(pHEKTUBHBIX CIOCOGOB MOTYYEHHS OOBEMHBIX
MaTepuajloB C ONTHMHU3MPOBAHHOM YIBTPAMEIKO3EPHUCTOH CTPYKTYpO# SBIAETCS
TepMOMEXaHUYecKast 00paboTka, Mmo3Bonsiomas B INMPOKHX MpelenaX BapbHPOBATH
fapaMeTpaMu  MOJy4aeMBIX  CTIPYKTYp 3a  CYeT  pealu3alMd  pasjIMuHBIX
PEKPUCTATIH3ALMOHHBIX POIECCOB, TMPOTEKAIOMMX KaK HEMOCPENCTBEHHO IpH
MIACTHYECKOH edopManny (IMHAMHUYECKas PEKPUCTAUTH3ALMSA), TAK M MPH OTIKHTE
cHIbHOACPOpMHUpPOBaHHOTO MeTamia. OfHAKO 06OCHOBAHHOE IPHMEHEHHE HOBBIX
crocoboB 06paboTky, coueTaromux GONbLIKE IUIACTHYECKHE AehOPMALHN W OTIKHUIH,
COCPXKHMBACTCA HENOCTAaTKOM CHCTEMAaTUYECKUX OSKCIIEPUMEHTATBHBIX MCCIEN0BaHUM
NPUPOIBI PEKPUCTA/UIM3ALUOHHBIX IIPOLIECCOB, OTBETCTBEHHBIX 3a (OPMUPOBAHHUE
CyOMHKPOKPHUCTAIULIMYECKOH CTPYKTYPHI C pa3sMEpPOM 3epeH MeHee 1 MKM Kak IpH
nedopMaluK, Tak M TPU MOCHEAyIOeM HarpeBe. [IpUMEHHTENBHO K ayCTEHHTHBIM
HCPXABCIOIUM ~ CTaJIAM, HE YNPOYHAEMBIM TEPMHUYECKOW 0O6paboTKOM, BaXKHBIM
ABIACTCA  BONPOC  TOBBIICHHS  MPOYHOCTHBIX  CBOMCTB IIpH  COXpaHEHHH
YAOBJIETBOPUTENBLHOM TIACTHYHOCTH M CTOMKOCTH K KOppo3ud. IlosToMy TeMa
AuccepTalnoHHOM pabotel TuxoHosoi M.C., mocesmeHHas: yriiyGIeHHOMY H3y4YEHHIO
3aKOHOMEPHOCTEH PEKPUCTAIM3alMOHHbBIX TIPOLECCOB MpH AehOpMalldid U OTKHUTE, a
Taloke (OPMHUPOBAHMIO B pE3yNBTATE YKA3aHHBIX MPOLECCOB MEXAHMYECKHX U
KOPPO3HOHHBIX CBOWCTB aycTeHHTHON ctanu 10X18H8/I3BP sBisercs akTyaabHO# M
NPaKTHYeCKH 3HAYHMOH HE TONBKO /UIA JAaHHOTO MaTepHuana, HO W JUIS JPyrux
MeTannoB u criaBoB ¢ I'TK pemeTkoii u Hu3KoM sHeprueit nedekra ymakosku (DJIY).



CTpyKTypa JHCCePTALIHA M €e OCHOBHOE COJlepiKaHHe

Jluccepranus COCTOMT W3 BBEJEHHWs, LIECTH IJiaB, OOLIMX BBIBOJOB M CIIHCKa
aurepatypbl U3 169 UCTOYHUKOB.

Bo BBefieHMH 000CHOBaHa aKTyaJbHOCTh pelIaeMOM HayyHOH M TEXHHYECKOH
npo6iaemMsl, cOpMyTHPOBaHEI LIETb U OCHOBHBIE MOJI0XKEHHS, BRBIHOCUMbIE Ha 3aLIUTY,
OTpa)K€Ha Hay4yHas HOBU3HA W NPaKTHYecKas 3HAYMMOCTH IIOJYYEHHBIX pE3YyJhTAaTOB,
OTMEYEH JIMYHBIM BKJIaJ aBTOpa, yKa3aHbl KOH(QEPEHIIMM M CEMHHAphl, Ha KOTOPHIX
JOKJIaIbIBAJINCh MaTepralibl paboThl.

B nepBo#i rnaBe naH KpaTkuil JuTepaTypHbI 0030p JaHHBIX IO METOAaM
Ooub1ION (MHTEHCUBHOM) IuTacTHYecKoit nedopMaiiy, Mo MEXaHUu3MaM JAUHAMUYECKOH
pexpuctaummsauuu  (JAP) B I'KIl Meramnax ¢ Huskoir DY u  MexaHu3Mam
CTPYKTYpooOpa3oBaHMs B MeTajlllaX M CIUIaBaxX B MPOLECCE IIaCTUYECKOH Aedopmanun
IPYA paslM4YHBIX TEMIlepaTypaXx M CTeMNeHAX JepopMmalMy, 0 MEXaHWYECKHM U
KOPPO3HMOHHBIM CBOMCTBaM yibTpamenko3epHucTeix ['TIK marepuanoB. Ha ocHoBaHMM
MIPOBEIEHHOr0 aHaJIM3a JUTEpaTypsl CHOPMYITMPOBAHBI 3a1a49H UCCIIEIOBAHMU.

Bo Bropoii riaase omnucanel matepuan (crane 10X18H8JI3BP), merox ero
nehopMaMoOHHOM 00pabOTKM MHOrOKPAaTHOM KOBKOM M METOAMKM HUCCIEeNOBaHHUS
CTPYKTYpHl, (a3oBoro cocraBa, MEXaHHYECKMX CBOMCTB M  CTOHKOCTH K
MEXKPHUCTAULIUTHONW KOPPO3UH.

B Tperbeii riase aHccepTalMH TNPEACTaBICHBl HCCIENOBAaHUSA MEXaHU3MOB
¢dopmupoBanusa cTpykTyp B aycreHuTHou ctaau 10X18H8/I3BP B mpouecce Gonplioi
IJIaCTUYECKOH Jedopmanu MeToJaMH OJHOKpaTHOW W MHOTOKpaTHOM KOBKM B
IMpokoM auana3zoHe Temmneparyp (500-1100°C). O6GocHOBaHO BIMSAHHME Ha
MEXaHHYECKOe IIOBEJIEHUE CTalld BKJIAJOB MEXaHM3MOB IPEPHLIBUCTON IUHAMUYECKOMN
PEKpUCTAUIM3ALMA M HEMNpephbIBHOW  JUHAMHUYECKOW  peKpUCTaUIM3alud B
dopmupoBaHue HOBBIX 3epeH. V3yueHo BIUSHUE TEMIIEpATyphl  CTENEHU AehopMaluu
Ha MEXaHU3MBbl [UHAMHMYECKOH pPEKpUCTAIIM3ALMHM B YCIOBHUAX TOpAYed U TEIUION
lacTU4eckoi aedpopmanuu ¢ OOJBIIMMU CTENEHAMH. YCTaHOBJIEHA CTENEHHas
3aBHCUMOCTh pa3Mepa IUHAMHYECKH pPEKPUCTAJUIM30BAHHBIX 3E€peH OT IapaMerpa
3uHepa — X0JUIOMOHa.

B 4erBepToOii riaBe aHcCCepTaAlMHM PAacCMOTpPEHa KHHETHKAa (OPMHUPOBAHHUSA
HAHOCTPYKTYpPHOTO cocTossHHS B aycTeHuTHoM craau 10X18H83BP B mponecce
0omBIION TUTacTHYECKOU nedopMaluyd METOJOM MHOTOKPATHOM KOBKHM IPU KOMHATHOM
Temmeparype. OKCHEpPUMEHTAJbHO I[I0Ka3aHO, YTO IIPU YBEIMYEHHHM CTENEHH
aedopManuu ckopocTh 00pa3oBaHUs HOBBIX HaHO3epeH najaaeT. [Ipyu UCTUHHOMN CTENEeHU
nedopmaLun €~4 Mocjie MHOTOKPaTHOM KOBKHM NMpPH KOMHATHOW TeMIleparype B CTajld
10X 18H8/I3bP 3aduxcupoBaHo GopMUpOBaHHE CMELIAHHOM CTPYKTYPBI, COCTOSILEN U3
HAHO3epeH ayCTeHWTa M KPUCTAUIUTOB O'— MapTeHCUTa JAehopMalUu CO CpPeIHHM
pa3MepoM CTPYKTYPHBIX dieMeHTOB ~30 uM. M3ydyeHo BiausHue creneHd aedopmanuu
Ha MEXaHU3MbI, OTBETCTBEHHBIE 32 (OPMUPOBaHUE HAHOCTPYKTYPHI B IJaHHOM CTaJIH.

B nsATo#i riiaBe AMccepTAIMH PACCMOTPEHbI CTPYKTYPHBIE M3MEHEHHUS B CTallH
10X18H8I3bP B nmpoliecce OTKUIOB MOCIE MHOIOKpaTHOM KOBKM. IlokaszaHel
MHUKPOCTPYKTYPHBIE  XapaKTEpUCTHKH IIOCTAMHAMUYECKOW pPEKpHUCTAUIM3AllMd B
yABTPaMENIKO3EpHUCTOM  aycTeHUTHOM  Hepkasetomedt cranu  10X18H8I3BP,
00paboTaHHON MHOIOKpaTHON KOBKOW /0 MCTMHHOH cTemeHdu aedopManuu &~4 TpU
KOMHaTHOM Temmepatype u Temmeparypax 500-800°C, B mpomecce mNOCIEAYIOLIUX
OTXKWIOB. BERISIBIEHO BIMsSHUE TeMmIepaTypsl NpeABapUTENIbHON aepopMalMOHHON
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00paboTKM KOBKOH Ha 3aKOHOMEPHOCTH CTPYKTYPHBIX W3MEHEHHi, MPOTEKAIOIIHUX B
YJIBTPaMENKO3EpHUCTON ayCTEHUTHON cTanmu npu omkurax. [lokasaHsl NepCreKTHBEHI
NONy4YeHUsI OOBEMHBIX YJIBTPAMEIKO3EPHUCTHIX METaVIMYeCKHX MAaTEepPUajoB C
OonpIION HONel ChHeUUaJbHBIX TpaHWIl MPOBEJECHHEM MHOTOKPATHONH KOBKU CTajM
10X18H8/I3bP B nuanasoHe Temioi aedopMaliiy ¢ MOCIeAYIOIUM OTXKUTOM.

B mecroli riaBe guccepTallMM PacCMOTPEHBl MeXaHMYECKHE CBOICTBa TpH
pasnMYHBIX TeMmIeparypax wucneitanus oOpasuoB cranu 10X18H8/I3BP mnocne
MHOIOKpPAaTHOM KOBKHM 10 HCTUHHOW creneHW aegopmanvud &~4 MpH KOMHATHOH M
nosbIeHHBIX (500 — 800°C) Temnepatypax u mocienyromux 30-MHHYTHBIX OT)KHATAX B
IIMPOKOM  TEMIIEPATypHOM  HHTEpBajie, a TakkKe OIEHEHO COMPOTUBJICHUE
MEXKPUCTAJUIMTHON KOPPO3HMHU CTalld I0C€ MHOIOKpaTHON KOBKM NpH TeMIEpaTypax
20 — 800°C u mocne MHOrokpaTHoi KOBKM Ipu Temmeparypax 500 u 800°C c¢
nocaeayomuM 30-MUHYTHEIM OTXKUTOM NpH Temriepatype 800°C.

Hay4yHasi HOBH3HA JHCCePTALIHOHHON padoThI

B nuccepranuonHoit paboTe moxydeH psiji OpUrMHAIBHBIX HAYYHBIX Pe3yIbTaToB,
BOXHBIX Ul JaJbHEHINero pa3BUTHS (U3MKM KOHJAEHCHPOBAHHOIO COCTOSHHMA U, B
YaCTHOCTH, QU3UKU CYyOMUKPO- U HAHOKPHCTATMYECKHX MaTepHalloB, (GOPMUPYEMBIX
NpH peanusalyy 1eOPMALUOHHBIX ¥ PeKpUCTAJUIM3ALMOHHEIX MpoueccoB. K Haubonee
Ba)KHBIM HOBBIM Hay4YHBIM pPe3yJIbTaTaM OTHOCSATCS:

1. VYcraHOBieHHBI  OCHOBHOW  BKJIaJ  HEMPEPHIBHON  JUHAMUYECKOM
peKpHCTa/UIM3aluy B GOPMUPOBAHUN HOBOW 3€PEHHON CTPYKTYPHI NP MHOTOKPATHOM
KOBKE KOPPO3MOHHOCTOMKON ayCTeHMTHOW crainu mnpu Temneparypax 500-800°C, a
TaKKe BO3PACTAMOLIMHA C yBEIWYEHUEM TeMIepaTypbl U CTeNeHH AedopMaluu BKIal
MeXaHU3Ma TMPEPBIBUCTON IUHAMUYECKON PEKpUCTAIM3ALMU B 3apOXKIEHHE M POCT
HOBBIX 3€PEH.

2. DKCIepUMEHTalIbHO ycTaHOBIeHHOe hopmupoBanue B ctanu 10X18H8/I3EP B
Ipoliecce MHOIOKPaTHONM KOBKM TIpU KOMHATHOW TeMmepatype HAByX(a3Hoit
HAHOKPUCTAININYECKON CTPYKTYphl, COCTOSIIEH U3 ayCTEeHHUTa, U3MEIbUEHHOrO 3a CUeT
obpa3oBanus JeOpMalMOHHBIX MOJOC CABUra U JABOMHMUKOB AedopMaru, u o'-$assl,
obpasyromielics B pe3yibTaTe pasBHTHE NPSMOro aehOpMAaLMOHHOTO MapTEHCHTHOTO
NpEBPALICHHUS.

3. OOocHOBaHME pa3BUTUA MEXaHH3Ma HENpPEepPHIBHOM MOCTAMHAMHYECKON
PEKPUCTAIN3ALMN  TIPU  OTKUTE  YJIBTPAMEIKO3EPHUCTBIX  CTPYKTYp  CTalld
10X18H8/I3bP, chopMupoBaHHBIX 3a CYET MPOTEKAHHWS HEMPEPHIBHON NTUHAMUYECKON
PEKpUCTAJIIIM3ALMH B IIpoliecce MHOTOKpaTHOM koBku mipu 500-800°C.

4. BpISBICHHOE YBEJIWYECHHE JOJMU CIHELHMANbHBIX TpaHul X3" NpU pa3BUTHH
NOCTAMHAMHYECKON PpEKpUCTAUIM3ALMKM B AyCTEHUTHOM CTald U 3aMeUleHue
yKa3aHHOT'O pocTa JONH CrelHalbHbIX TPaHMl [IPU MPEeBBILIEHHH pa3Mmepa 3epHa Gonee
IS TUKPATHOTO.

Hayunsie pesynbratel paboTel OyayT MHTEpeCHbl Hay4HbIM KOJUIEKTHBaM
@®I'bYH MHuctutyr ¢usukm merawioB uM. M.H. Muxeesa YpO PAH, ®I'bYH
Hucturyr mammuoBenenus YpO PAH, ®I'BYH HuctutyT GU3MKU NPOYHOCTH H
marepuainosegeHus CO PAH, ®I'AOY BIIO «Ypanbckuit ¢eaepanbHblii yHUBEPCUTET
uM. Ilepsoro mpesunenra Poccun B.H. Enpumna»n, ®I'BOY BIIO «HoBocubupckuii
rocyJapCTBEHHbIH  TexHWuYeckuili yHuBepcurer», @OI'BOY BIIO «llepmckuii
roCcyapCTBEHHBIH HallMOHAIBHBIN UCCIEI0BATENBCKUI YHUBEPCUTET» U IPYTHUM.



IIpakTHYecKas 3HAYHMOCTb JHCCEPTALHOHHOM paboThI

VYcraHoBJIeHHBIE B quccepTaloHHO# pabote TuxoHnosoi M.C. 3aKOHOMEPHOCTH
9BoMoMK CTpyKTyphl ctanu 10X18H8/I3BP nmpu MHOrokpaTHod KOBKE B IIMPOKOM
AMarna3zoHe TEMIIEpaTyp U CTeneHel aedopMaliy, a TakKe IPU MOCIEAYIOIHUX OTIKUrax
MOTyT OBITHh HCHOJB30BaHBI IPU CO3JaHUM HAy4HO OOOCHOBAHHBIX TEXHOJOIHH
00paboTOK MacCHBHBIX MOIY(PabpUKaTOB HEPXKABEIOIIUX CTAJEH ayCTEHMTHOIO Kiacca,
o0ecneunBalOMNX JOCTHKEHUE YIYYIICHHBIX IIPOYHOCTHBIX XapaKTEPHUCTHK INpH
COXpaHEHHH KOPPO3MOHHOM CTOMKOCTH. BrIsBIeHHas B paboTe CBA3b MEXAy NOIei
JBOMHMKOBBIX TpaHMIl M H3MEHEHMEM pa3Mepa 3€pHa IIpH ODKHIE II03BOJSET
NpEUIOKUTh TEPCHEKTUBHBIM MOAXOA JAIA MOMYYEHHS YIbTPaMEIKO3E€PHHCTHIX
METaJUIMYECKUX MaTepHajIoB ¢ OONBLION J0JIEH CrieaIbHBIX MPaHuLl U TaKuM 0Opa3oM
pa3sBUBAET 3€PHOIPAHUYHYIO HH)KEHEPUIO MUKpPOCTPYKTYp. Ha OCHOBaHMM NOIY4YEHHBIX
B paboTe HayyHBIX pe3yJbTaTOB pa3paboTaHbl [Ba HOBBIX CIOco0a MOMyYEeHHS
3arOoTOBOK CTaJIeif ayCTEHUTHOIO Kjlacca C MOBBIIIEHHBIMU MPOYHOCTHBIMU CBOMCTBAMH
(matenTsl P® Ne 2488637, Ne 2468093).

I[OCTOBepHOCTb MOJIYYE€HHBIX pe3yJibTaTOB

JlocTtoBepHOCTh M OOOCHOBAHHOCTH IIOJIOKEHHMI W BBIBOLOB JHCCEPTAIlH
OCHOBaHA Ha NPUMEHEHUU TAKUX B3aHMMOJONOJHAIOIIUX COBPEMEHHBIX aHATMTUYECKHX
METOJOB MCCIIEOBAaHUI CTPYKTYpHl KaK IIPOCBEYMBAaIOIas M  CKaHUpYyoLas
9NIEKTPOHHAS MUKPOCKOIHUS C METOJUKON AU(PaKIHU 0OpaTHO PACCEHHBIX 3JIEKTPOHOB
(EBSD), peHTreHOCTpYKTYpHBIH aHaIU3, aTOMHO-CHJIOBAsi MUKPOCKOIIHS; IIPOBEICHUEM
MEXaHMYECKMX MCIBITAHWI M UCHHITAHWA 1O  ONpENENEeHUI0 CTOMKOCTH K
MEXKPHCTAJUIUTHOM Koppo3uu 1o coorBercTBytomuM ['OCTam. IlpuBeneHHble B
IUCCEPTaLlMOHHOM paboTe pe3ybTaThl MCCIEOBAHHM, MOIY4YEHHBIE C UCIIOIB30BAHUEM
pa3IMYHBIX METOOMK, JJOCTaTOYHO XOpOIIO COINIAacyloTcs MexXIy coboii u  He
IPOTHBOpPEYAT U3BECTHHIM HAYUHBIM MpeACTaBIeHUSAIM M pesdyiabraraM. IlomydeHHbie
3KCIIEPUMEHTAIbHBIE JaHHbIE OOCYXIeHbHl Ha OCHOBE OOLICMIPUHATHIX MOJOKEHHMN
COBPEMEHHOT0  (PH3MUUECKOr0 METAUIOBEJeHHs W (QU3UKH KOHIEHCHUPOBAHHOTO
COCTOSIHMS.

Odopmiaenne quccepTauuy, NyOJHKALHHE H anpodanus

Juccepranys JOTMYHO TOCTPOEHA, CTPYKTYpa M COJEPIKAHHE COOTBETCTBYIOT
LelM U 3a7adaM uccienoBanus. Pabora gqocratogno xopomo odopmiieHa. Pe3ynbTaThl
pabotel omy6nukoBaHsl B 29 HayuHbIX paborax (Bkiowas 14 crarell B XKypHajlax u3
[lepeuns BAK u 2 mnarenta Ha wu3o0pereHMe) M mnpouud amnpobaumuio Ha 14
MEXIYHAPOAHBIX M POCCHMCKHX KOH(pepeHUHAX. ABTOpedepaT IHUCCEpTALMU U
1y GIMKaIuK TIPABUIIBHO U TTOJTHO OTPAXKAIOT COiepKaHue paboThl.

3amMeyaHHus MO AUCCEPTALHOHHOM paboTe

1. Tlpu obcyxnenun B pasnene 1.1 jaurepaTrypHOro 00630pa HCIOJIB30BAHUS
TEpMHHA «UHTEHCHBHas IutacTudeckas nedopmaums» (MIIJ) He mnpuHMManace BO
BHUMaHUE OOOCHOBAHHOCTh NMPUMEHEHHS YKa3aHHOW TEPMHMHOJIOIMH MPEXIE BCEro K
nporeccaM CKOPOCTHOH nedopManyi U, COOTBETCTBEHHO, IIPH PaCCMOTPEHHUH METOAOB
U]l He ObUIO yJeNeHO BHHUMAaHHUA TaKUM pPEAIM3YIOLIMM BBICOKHE CKOPOCTH
nedopmanuu merogam UIIJ[ kak auHaMuyeckoe KaHAIBbHO-YIJIOBOE IPECCOBAHHME U
Bbicoko4acTtoTHas (1000 ynapoB B MUHYTY) paiuaibHas KOBKa.



2. B rnase 4 coobmaercs 0 pOPMHUPOBAHHU B Pe3yJIbTATE€ MHOIOKPATHOM KOBKH
IIpH KOMHATHOM TEMIIEpAType HAHO3EPEH MM KPUCTAJLIUTOB pasMepoM ~30 M. OnHAKO
B Tabu. 1 aBTopedepaTa I JaHHOTO COCTOSHUS PasMep CTPYKTYPHBIX 3neMeHToB 0,03
MKM=30 HM TpHBE/IEH ¢ AByMs 3Be3704KaMu (**), 0603HAYAIOMIUMY PACCTOSHHE MEXKTY
TPaHULIaMH, BKIIFOYAIOMUMHU HE TOJIBKO OOJIBIIEYTIIOBBIE, HO U MalOYIIOBBIE TPAHHUIEI
(T.e. rpanuiEl cy63epeH). B oToif cBa3u Gbuto GBI IEnecooGpasHO B AUCCEpTaLMH Ha
puc. 4.8 Hapsisly CO CBETJIONONBHBIM M300paKeHHEM U KOJBLEBOH 31€KTPOHOrPaMMOii
IPUBECTH TaKKe TEMHOIIObHBIE H300paxKeHus paccMaTpUBaeMoi
HAHOKPHCTAJUIMYECKOM CTPYKTYpHI B pediiekcax y u o ¢as.

3. B nuccepraumu u aBTOpedepare OTCYTCTBYIOT KaKHe-THGO pa3bACHSIOLIHE
CBCOCHHA O [JBYX 3allaTeHTOBAHHBIX CIOCOOAaX TONYYEHHUs] 3aroTOBOK CTalei
ayCTCHMTHOTO  KJlacca C TIOBBIICHHBIMU TIPOYHOCTHBIMH CBOMCTBAMH  KpOMe
YIIOMHHAHUS O TOJYYEHHBIX MaTeHTaX B pasgene «[IpakTuyeckas 3HAYUMOCTH» H
CrUCKe MyOauKaluii AuccepTanTa.

4. K coxanenuio, B IHCCEPTALNN COAEPIKATCA OTAETbHEIE OIMOKH, HETOYHOCTH,
HEyIauHble BEIPAKEHHUS:

Ha cTp. 19 ¢pasa «HenaBHO ObLIa NpeIOKEHA... MOJENb...» CO CCHUIKAMH Ha
UCTOYHUKH [38, 39] COOTBETCTBEHHO TPUALIATH- M JABAALATHICTHEH NABHOCTH:;

UMEECT MECTO HEMOJHOE COOTBETCTBHE MaHHBIX M0 XHUMHYECKOMY COCTaBY
uccaeayemor crami 10X18H8JI3BP B Tabn. 2.1 juccepraumy u Ha crp. 7
aBTOpedepara;

Ha cTp. 88 CKa3aHO, YTO IUIOTHOCTH JUCIIOKAIMI 1eOPMUPOBAHHOM CTAIH 1OCTE
omkura npu 500-600°C ocraeTcst NpaKTHYECKH HEU3MEHHOM, OHAKO COTIAacHO pHC. 5.3
IIOTHOCTE Auciaokanui mpu 600°C pesko (B 3 pasa) cHIDKaeTcs;

B [VIaB€ 5 JUCCEPTAlMM OTCYTCTBYET PHCYHOK C THCTOrpaAMMaMH pacrpe/eeHus
3€pEH 10 pasMepy Mocjie MHOTOKpAaTHOM KoBKM U oTkura mpu 800 u 1000°C, xors Ha
puc. 11 aBTopedepata ykazaHHBIE THCTOTPAMMBI IPHBE/IECHBI.

Omnako cnienaHHble YacTHBIE 3aMeyaHHMs K paboTe He CHIKAOT OOMLIero
MOJIOKHUTEIPHOTO BIICYATIICHHUS OT JUCCEPTALIMH, a TAakke ee HAYyYHOM M IPaKTHYECKOH
LIEHHOCTH.

O0mas oneHKa AHCCEPTALHOHHOM PaboThI

Huccepraunonnas pabora TuxonoBoit M.C. sBiseTcss 3aBepIIEHHON Hay4yHO-
KBaIH(QHUKALMOHHOM paGoToM, B KOTOpOl Ha OCHOBAHHMM BBHITIOJHEHHBIX ABTOPOM
UCCNICOBAHNM M WX HMHTEPIIPETAly IIOMY4YeHbl HOBBIE PE3YJIBTAThl, COBOKYIHOCTH
KOTOPBIX MO)KHO KBalM(pUIMPOBATh KAaK pelIeHHEe BaXKHOW, MMEIOLIeH 3HadyeHHe It
pasBUTHA (QU3MKH KOHJIEHCHPOBAHHOTO COCTOSIHHS M METAJUIOBENEHHs cTanell, 3amauu
ONTUMHM3ALUK  YCIOBUA (OPMHPOBAHUS METOAaMH MHOTOKPAaTHOM KOBKH U
MOC/IEAYIOMMUX ONTHUMHU3UPOBAHHBIX OT)KUIOB YJIBTPAMEIKO3EPHUCTON CTPYKTYpPHl B
KOPPO3HOHHOCTOMKOM ayCTEHMTHOM CTal¥ C LEIBbI0 IOJYyYEHHS BBICOKOIO YPOBHS
MEXaHUYECKUX CBOMCTB IPU COXPAaHEHMU CTOMKOCTH KOPPO3HOHHOMY BO3JIEHCTBHIO.
Pabora BbiNoIHEHA Ha BBICOKOM Hay4YHOM ypoBHE. BEIBOIBI M pe3yIbTaThl 0G0CHOBAHEI
M JOCTOBEpHBL. ABTOpedepaT MONHOCTBIO OTpPaXKaeT OCHOBHOE COAEp)KaHHE

JUCCEPTaLUK.
TemaTnka  BBEIONHEHHBIX ~ HCCTENOBaHW  COOTBETCTBYET  MACHOPTY
cnenuanbHoctd  01.04.07 - @Ousuka KOHACHCHPOBAaHHOrO cocTOsHHA (1. |

«TeopeTnyeckoe M SKCIEPUMEHTAIBHOE H3ydeHHE (U3MYECKOM NPHUPOABI CBOMCTB
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METAJUIOB U UX CIUIABOB, HEOPIraHUYECKUX U OPraHUYECKUX COECJUHEHUH, TUIIEKTPUKOB
¥ B TOM YHCIIE MaTEPUAJIOB CBETOBOJIOB KaK B TBEPAOM, TaK U B aMOPHHOM COCTOSHHH B
3aBHCHMOCTH OT MX XHMHYECKOTO, U30TOMHOIO COCTaBa, TEMIIEPATYPhl U JaBJICHUSY, II.
6 «Pa3paboTKa OSKCIIEPUMEHTAJIBHBIX METOJOB H3Y4eHHMs (HU3MYECKMX CBOKMCTB U
co3naHue (PU3MYECKHX OCHOB TMPOMBILIICHHOM TEXHOIOTHMHM IMOJyYeHHs MaTepuayioB C
ompesieJIEeHHBIMU CBOMCTBaMu», 1. 7 «TexHUYeckue M TEXHOJOIMYECKHE MPUIOKECHUSA
(U3UKH KOHIEHCUPOBAHHOI'O COCTOSIHUAY).

B 1enoM, 1o akTyaJdbHOCTH M YPOBHIO PEIICHHs NOCTaBJICHHBIX 3a/1ay, 00beMy
BBITIOTHEHHBIX HMCCI€OBaHUN, HAy4YHOW HOBU3HE, [JOCTOBEPHOCTH, IPAKTUYECKOH
3HAYMMOCTH TIOJYYEHHBIX pe3yJbTaToB M BBIBOJOB JHCCEpPTallMOHHas pabora
TuxonoBoit  M.C.  «PekpucraiuiM3allMOHHBIE  [IPOLECCHI B ayCTCHUTHOH
KOPPOSHOHHOCTOWKOM  cTald  mocie  GONbIIMX — TUIACTHYECKHX  JedopMaruii»
COOTBETCTBYET KpHUTEpHSM, TPEABABIAEMBIM K KaHAWJATCKUM JIHUCCEPTaLHSM,
yCcTaHOBJIEHHBIM [lonokeHWeM O TIOpsaKe NpPUCYXKIEHHA YYEHBIX CTEICHEH,
YTBEpPIKIEHHBIM MocTanoBneHeM [IpaButenscTBa PO ot 24 centabpa 2013 r. Ne 842, a
ee aBrop — TmxoHoBa Mapuna CepreeBHa 3aciy)KMBAaeT NPUCYXKIEHHUs € y4eHOH
CTeMeHH KaHaugara (U3MKo-MaTeMaTHYecKuX Hayk mo cremnmansHocTH 01.04.07 —
®du3nka KOHAEHCHUPOBAHHOIO COCTOSHUS.

OT3BIB COCTaBI€H HAa OCHOBAaHMM O3HAKOMJIEHHMA C TEKCTOM JHMCCEpTalUH H
aBTOpedeparta, a Takxke 3aciymanHoro noknaza Tuxorosoit M.C., npeicTaBIeHHOTO B
HNOM VpO PAH Ha 06beuHEHHOM ceMHHape JabopaTopuil MEXaHHYECKHUX CBOMCTB,
(GU3MYEeCKOr0 METAUIOBENCHHS, IBETHHIX CIUIABOB, MPELM3HOHHBIX CIUIABOB M
uHTrepMetauiuaos UOGM YpO PAH 7 anpens 2015 r.

3aBeIyrOUIHi OTAEIOM MaTEPHATIOBEACHUS U
naboparopueil MEXaHUYECKUX CBOWCTB
denepanbHOTo rocyAapcTBEHHOr0 00 IKETHOTO
yupexaeHus Hayku MHCTUTYT QU3UKH METAILIOB
uMeHu M.H. Muxeesa Ypanbckoro OTAE/CHHUA

Poccuiickoi akageMuH HayK, )
JOKTOp TEXHUYECKUX HAyK ‘w% MaxkapoB Anexceit Bukroposud

620990, r. Exarepunbypr, yi1. C. Kosanesckoii, 18, UOM VpO PAH
Ten. (343) 378-36-40 e-mail: avm@imp.uran.ru

OT3BIB paccMOTPeH U 0100peH Ha 3acegaHun Yuenoro cosera UOM YpO PAH
(ITpotokon Ne 8 ot 13 mas 2015 r.).

VYuensiii cexperaps MOM VpO PAH,

KaHJ. ¢pH3.-MaT. HayK Cypxoga T.IT.




CaeeHusi 0 BeAyllel OpraHu3alHH

ITo muccepranuu TuxoHoBoM M.C. «PekpucTalIn3aluOHHbIE IPOLIECCH B aYCTCHUTHOM
KOPPO3MOHHOCTOMKOM CTaJIU 1mocie GOIbIINX MIaCTUYECKUX AedopMaliuii»,
Mpe/ICTaBJIeHHON Ha COUCKAHNE HAa COUCKaHUE YUCHOH CTENeHH KaHAuIaTa GU3NKo-
MaTeMaTHyecKuX Hayk 1o crnenuaibHocTd 01.04.07 — @usuka KOHIAEHCUPOBAaHHOTO
COCTOSTHUS

[TomHoe HasBanme: ®DenepanpHOE TOCyAapCTBEHHOE OIOKETHOE YUPEKIECHUE HayKH
Wnctutyr ¢usukn MetauioB umeHn M.H. MuxeeBa Vpaiasckoro otaeneHus
Poccuiickoii akajieMUH HayK.

Coxkpamennoe Hazpanue: UOM YpO PAH

ITouroBsiit anpec: P® 620990, r. Exatepunbypr, yi. C. KoBanesckoit, 18.

Ten.:+7 (343) 374-02-30,

®axc: +7 (343) 374-52-44,

e-mail: physics@imp.uran.ru

caiiT: www.imp.uran.ru

OcHOBHEBIE Hay4YHBIC HAIIpaBJICHUS

e DBOIIOLMS CTPYKTYPHI U M3MEHEHHE (PU3MKO-MEXAHWYECKHUX CBOWCTB CTalei H
CIUIABOB IMPU pAa3NUYHBIX BHAAX BHEIIHUX BO3JCHCTBHMH, B TOM YHCIE
IKCTPEMAIBHBIX

o HccnenoBanue npupoabl 1 MEXaHU3MOB 00pa30BaHUsA MAPTEHCUTHBIX CTPYKTYP B
NEePEeXOHBIX METAJLIaX U MX CIUIaBax

e HWccnenoBaHue CTpYKTYpHl, (PH3HMKO-MEXaHUYECKUX CBOMCTB U pa3pabOTKa HOBBIX
cTajiel ¢ yJIy4IIeHHBIMA (QYHKIIMOHAIBHBIMUA XapaKTepUCTUKaMH (IPOYHOCTBIO,

spdexrom  maMATH  GOPMBI,  H3HOCOCTOMKOCTBIO,  ILIACTHYHOCTBIO,
)KapOCTOMKOCTBIO W JKAPONpPOYHOCTBHIO,  YCTAJOCTHOH  IPOYHOCTBIO,
pauauoOHHOM CTOUKOCTEHIO, COTIPOTHUBIICHUEM KOPPO3HOHHOMY
pPacTpeCKUBaHHIO)

o Co3nanne HaHOKPHUCTAUTMUECKUX CIUIABOB B Pe3yJIbTaTe CHIbHOM IJIaCTHYECKOM
nepopMalMy, UKIAYECKAX  MapTEHCHTHBIX  IpEeBpalleHHil, o0aydeHus
BBICOKOYHEPIreTUYECKUMH YaCTULIAMHU, KPUCTAILITH3ALMHA METAINTHYECKUX CTEKOJI

o Pa3paboTka HOBBIX HM3HOCOCTOMKMX MaTEpHAJOB U CIIOCOOOB YIPOYHEHUS
IIOBEPXHOCTH 3a CYET CO3JaHUs HAHOKPHCTAJUINYECKON CTPYKTYPBI
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// = Cypxosa T.II.
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