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Ha apropedepaT auccepTalMOHHOH pabothl Kapenmma Pomana JIMuTpresnda
«DopMHpOBaHHE CTPYKTYpPhl H (DYHKIMOHAIBHBIX CBOWCTB HUKENWIa THTAHA Ha
OCHOBE KBa3MHEIPEPHIBHOM WHTEHCUBHOH ILTacTU4ecKOM HedopMaluy B IHMKIE
PK.V.II. ¥ poTanmuOHHOH KOBKH», IIPEJICTABIEHHOH Ha COMCKaHHE Y4YCHOH
CTEMeHW KaHAWAAaTa TeXHHYeCKHX Hayk mno creumansHerd 05.16.01 -
«MeTa/uIOBEIEHHE U TepMUUecKas 0OpaboTKa METalIOB U CIIIaBOBY

JIBOifHBIE CIUIABEI HA OCHOBE HUKENH/a THTaHa BOIM3M S5KBHATOMHOIO COCTaBa B
HACTOSILEe BpeMsl HaxosT Bc€ Gomblllee MPHUMEHEHHE B PA3IMYHbIX TEXHHYECKHX
yCTpOMCTBaX M MeuIMHe. DTO OOYCIOBIEHO YHHKAIBHBIM HabOpoM (H3UKO-
XUMHAYECKUX  CBOMCTB dTHX MarepuanoB. OHHM  IpPOABIAIOT  BBICOKHE
xapakTepucTuk 3(¢hexToB nmamaTH (GOPMEI M CBEPXIIaCTHYHOCTH, O0NAIatoT
JOCTATOYHO BEICOKOM ITPOYHOCTBIO, IIPHEMJIEMON IIAaCTUYHOCTBIO, BBEICOKOW
KOPPO3MOHHOM CTOMKOCTBIO M OMOMEXaHWYECKOHW COBMECTHMOCTBIO C TKaHAMHU
KUBBIX opranu3moB. OnHako TpeOGOBaHUA K IPOSBICHHIO BCEX ITHX CBOWCTB
HETIPEPHIBHO TIOBBINIAIOTCS U MO3TOMY MCCIENOBATENN IMPONOJUKAIOT aKTHBHBIE
TIOMCKM pEeLIeHHs 3a/1ad, KOTOpble HEOOXONMMO pellaTh KaK ¢ TOYKH 3peHHs
GyH/aMeHTATbHOM HAayKd, TaK M IPUKIaIHBIX IoTpedHOCTed. M3BecTHO, 4TO
ONHAM M3 CIOCOOOB TOBBIINIEHHWS IPENeNIoB TEKy4eCTH M IIPOYHOCTH
METAJUIMYECKHX MAaTEPUANIOB SBISETCA HM3MENbUYCHHE UX 3EPEHHO-CYO3EPEeHHOU
CTPYKTYpBI METOZaMH WHTEHCHBHOH mactudeckod nedopmaumu (MITI) mo
cyOMHKO- W HaHOKPUCTAJUIMYECKOH CTPYKTYphl. B CBA3M ¢ 5THM H3yYeHHE
BO3MOYKHOCTH KCIIOJIb30BaHMS HOBBIX PEXHUMOB T€PMOMEXaHHYeCKOH oOpaboTKu
(TMO), Bxmouarommx MIIJ] MeTonaMu paBHOKAHATBHO-YIJTIOBOIO IPECCOBAHMS
(PKYII) u poraumonnoit koBku (PK) mnpu mnoHmwKeHHBIX TeMIepaTypax
nedopmaiun Uit hopMmupoBaHud HaHokpucramaudeckor (HK) crpykrypel B
00beMHBIX 00pasiiax cruiaBoB ¢ mamATeio opMel (CIIP) Ha ocHoBe TiNi ABIAETCS
aKTyabHOM 3amaded. AKTyalpHOM 3amadeld SBSICTCS TaKXKe OIpe/eIeHHe
3aKOHOMEPHOCTEH U OCOOSHHOCTEH BIMAHMA MCCledyeMblXx pexuMos TMO na
nebopManMoHHOE TOBeleHHEe, (OPMHUPOBAHHE CTPYKTypel W KOMILIEKCA
MEXaHUYEeCKHUX U QYHKIIMOHAJIBHBIX CBOMCTB 3THX CIIJIABOB.

[pezncraBieHHas K 3alllUTe AMCCEpTalMOHHas pabora obnanaer HeoOXOAUMOU
HOBH3HOM ¥ MOKHO OTMETHUTH CIIEIYyIOINHe 3Ha4YMMBbIe M MHTEPECHble HaydHbIE U
NPUKITaHbEIE Pe3yIbTaThl UCCIIEI0BAHHM.

1.- YcraHosieHo, UTO TeMIepaTrypa XeOpMaldd U COOTBETCTRYIOIIEe JaHHOMH
TeMIepaType MakcHManbHOoe KomamdecTBo npoxogoB PKVII jgo paspymrenus
3arotoBk# u3 CIID Ha OCHOBE HHUKETWAa THTaHa ¢ comepxanueM atoMoB Ni 50,0-



50,2 (ar.%) ompenmenstoT OCOOEHHOCTH (OPMHUPOBAHUS CTPYKTYpPBl IIPH
nposenennn PKYII B kBasunenpepslBHOM pexume. C MOBBIIIEHAEM TEMIIEPATYPEI
kpasuHenpepsiBHOro PKVII ¢ yrinom nepeceuenns kananos 110° ¢ 350 o 450 °C
B YKa3aHHBIX CIUIaBaX IPOMCXOAUT CTPYKTYPHO-MODP(OIOTHYECKHH IIepPeXO;
(GopMa CTPYKTYpPHBIX 3JIEMEHTOB (3€peH U Cy03€peH) M3MEHSETC OT BBITAHYTOH K
PaBHOOCHOHU, pa3Mep CTPYKTYPHBIX 3JIEMEHTOB yBeluuuBaercs ¢ meHee dyem 100
mo 100-200 uM, a IOTHOCTE CBOOOJHBIX JIMCIOKAIIMM YMEHBIIIAeTCs, OCTaBasICh B
Ipeenax OJHOro NopsaKa.

2.- TlokasaHo, 4To B pe3yibTaTe NpuUMeHeHus ksasuHemnpepsiBHOro PKVII mpum
temneparype 400 °C 3a 7 mpoxomoB ¢ yIIOM IepeceueHue KaHamos 120° B
o6pemuoM 3aroroBke CII® Ha oCHOBe HHUKeNHaa TUTaHa auameTpoM 20 MM U
umMHOM 85 MM ObIma cQOpMHUpOBaHA CMEIIaHHAs HAHOKPHUCTAINIMYECKas
CTPYKTYypa CO CpEOHUM pa3MepoM CIPYKTYypHbIX dJieMeHTOB (103£5) nm,
HenocTikuMas Tipu  TpamuimoHHoM PKVIL, u  ofecneumBmias molydeHHe
HauOOoJIbIIel BeIHMYMHL MAaKCHMAalbHOM IIOJHOCTRIO OOpatumoil nedopmauuu —
7.3 % 6e3 I[1J10 1 9,5 % ¢ I1J10 npu temneparype 400 °C, 1 4.

3.- Pe3ysibrarsl WCCIENOBAaHUH II0 TePMOMEXaHHYECKOH 00paboTKe yKa3aHHBIX
BBIIIIE JBOMHEIX CIIABOB HA OCHOBE HHUKEIHAA TUTaHA, [IOJIy4eHHbIE B HACTOSALLEH
JIACCEPTALMH, HCIOIb30BaHEl [ ONTHMHU3ALUMM TEXHOIIONMH IIPOM3BOJICTBA
IPYTKOB C IOBBIIIEHHBIM YPOBHEM MEXaHWYIECKHX H QYHKI[MOHAIBHEIX CBOWCTB B
000 «IIpompiiennsii neHTp MATOK-CIID».

Ilo lIHCCGpTaHHOHHOfI pa60Te MOXKHO CAejiaTh CICOYIOIIHUE 3aMEYaHMA.

1.- K coxanenmnio, B aBropedepaTe He yKa3aHO KakuM oOpa3oM Oblia omnpeneieHa
IUIOTHOCTH  JUCHOKAIMd W3  pe3ylbTaTOB  HCCIEAOBAaHMI  METOLOM
[IPOCBEYHMBAIOIIEH 3JIEKTPOHHOM MMKDOCKOIIMH M HE NpEANpPHHATa IONBITKA e
OLIEHKE METOJIOM PEHTTEHOCTPYKTYPHOIO aHaIH3a.

2.- bonee mpaBWIBHO T'OBOPUTH O 3aJaHHOH AedopManuu oOpaslaM TeM HIH
criocoboM, a He 0 HaKoIJIeHHOH JehopMaliu, KOTOPYIO ONPEICIUTh CIIOMKHO.

3.- B Tekcre aBTOpedepara UCIONB30BAHO OUYEHb MHOIO abOpeBHaTyp, KOTOPBIE
3aTPYAHSIOT YTEHUE U BOCIPHATHE CMBICIOBOTO COAEPIKaHMs MCCIEI0BaHUA U UX
pe3yIbTaTOB; IPUIILIOCE COCTABIIATh ITIOCCAPUH.

JlaHHbIe 3aMedYaHisl HE BIHSIOT Ha OOIIYIO BBICOKYIO OLIEHKY IHCCEPTAllMOHHOW
paboTEl, KOTOpas BBIIOJHEHA Ha BBICOKOM HAay4HOM ypPOBHE C HCIIOJIB30BaAHHEM
COBPEMEHHOTO  HCCIEOBATENIbCKOrO M  TEXHOJIOTHYECKOTO  000pYIOBaHHMA.
PesynbraThl paboTHl OIyOIMKOBaHbl B PEIIEH3UPYEMBIX HAYUHBIX JKypHAJIaX, B TOM



quCcIe MEXIYHApPOIHBIX, C BBICOKUM HMIIAKT (DaKTOPOM, MOJNOXKEHBI Ha psje
MEXIYHAPOIHBIX KOH(EpEeHIH M XOpOoIIo M3BECTHBl HaydHOMY COOOIIECTBY,
paboTaroieMy 10 JaHHOMY HallpaBJIeHHIO UCCIENOBaHUH U pa3paboToK.

Huccepranmonnas pabora Kapennna Pomana [Imutpuesuya «DopmupoBaHue
CTPYKTYpPHl M (YHKLIHMOHAIBbHBIX CBOWCTB HHKEIWJa THUTaHa Ha OCHOBE
KBa3HHETPEPEIBHOW MHTEHCUBHON IiacThdeckod aedopmanuu B muxine P.K.V.IL
U PpOTAalMOHHOM KOBKW» aKTyallbHa, COJEPKHT HaydHyl0 HOBH3HY, OOlajaer
TEOPETUYECKOH H TIPaKTHYECKOH 3HAaYMMOCTBIO M COOTBETCTBYET TpeOoBaHUAM
BAK P®, nmpenbsBiseMblM K KaHAMIATCKHUM aucceprauusm. JucceprauuoHHas
paboTa coOTBETCTBYeT nacnoptry cuenmansHocTu 05.16.01 — «MerannoseneHue u
TepMHUUecKas 00paboTka METaJUIOB U CIIIaBOB» M TpeboBaHMAM 1.9 «IlomoxeHus
O TIOpsAIKE MPHUCYKJEHHUS YUEHBIX CTEIeHeH», yTBEPKIEHHOI'O II0CTaHOBICHHEM
[MpaButensctBa Poccuiickolt @emepaumu ot 24.09.2013 1. Ned42 (pex. ot
01.10.2018, ¢ wm3menenmsiMu oT 26.05.2020), a e€ aBrop, Kapenun Poman
JIMUTpUEBHY, 3aCIy)KHUBaeT IIPHUCYXKJACHUS eMy Yu&€HOI cTenmeHH KaHIuAaTa
TexHu4eckux 1o crnenuansHocTH 05.16.01 — «MeTamnoBeneHue U TepMHUUYecKas
00paboTKa METaJIOB U CILIABOBY.

CoBeTHHK JHUpPEKTOpa TII0 HAy4YHO-OPraHU3al[MOHHBEIM BOIIpOCAaM, TJIaBHBIN
HAy4YHBIA COTPYHZHHUK J51ab0OpaTOpHM MaTepHaloBeACHUS CIUIAaBOB C ITaMATHIO
dopmer  DenepanbHOro roCyAapCTBEHHOIO OMOUKETHOIO YUPEXKICHHUS HAyKU
HMucTHTyTa (HU3WKH MPOYHOCTH U MaTepuanoBeneHus Cubupckoro OtpeneHus
Poccuiickoil akaieMuy HayK JOKTOp (PHU3MKO-MaTeMaTHUECKUX HayK,

npodeccop W JlotkoB Anekcanap MiBaHoBHY.
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JlotkoB A.U. cornaceH Ha 00pabOTKy MepCOHATBHBIX JaHHBIX



