OT3bIB
Ha aBTopedepat nuccepranuu lllepemerreBa Banuma AnexceeBnyua

no teme «HAVUHO-TEXHOJIOTUYECKHME OCHOBBI ITOJIVUEHUA U OBPABOTKH
CBEPXVIIPYTUX CIIJIABOB Ti-Zr-Nb METOJAMM KOMBMHHWPOBAHHOM
TEPMOMEXAHWYECKOM  OBPABOTKM U CEJIEKTUBHOI'O  JIASEPHOI'O
IUIABJIEHMA JJIA  HW3TOTOBJIEHWA OPTOIIEAUYECKUX HWMIIJIAHTATOBY,
IPE/ICTaBICHHOH Ha COUCKAHHE YYEHOH CTENEeHH JOKTOpa TEXHHYECKUX HAYK IO CIEIHaIbHOCTH
2.6.1. — MeTanIoOBeICHHE H TepMHYeCcKas 00paboTKa METAIIOB | CILIABOB.

Ha ocrHoBanMu MaTepHaloB, IIpe/CTaBIeHHBIX B aBTopedepate Illepemersea B. A. Ha
COMCKaHHE YYEHOW CTENEeHM JOKTOpa TEXHHYECKMX HayK MOXKHO 3aKJIIOYHTh, YTO JaHHAs
JHMCCEpTAallHOHHAs paboTa MOCBSINEHA pEIIEHHIO MHPOBOM NPOOJEMBI CO3IAHHS HOBBIX
MAaTepHaJIOB ¥ TEXHOJOIHM IIOIyYCHHS TPABMATOJIOTHIECKHX H OPTONMEINUYECKHX HMILIAHTATOB C
BBICOKHM KOMILIEKCOM MEXAHHMYECKHX, (QYHKIMOHATIBHBIX M MEIMIMHCKHX CBOMCTB, 4 TaKKe
CONHANBHON MPOOJIEME 10 MOBBIIEHUIO Ka4eCTBa KH3HH NanueHToB. OOBEKTOM HCCIIeOBAHU
CITy>KUT HauOoJIee NepCIeKTHBHAsS KOMIO3HIMI MeMUUHCKOrO crjiaBa Ha ocHoBe Ti-Zr-Nb, B
gyacTHOCTH cmnaB  Ti-18Zr-(14-15)Nb  cocrosmuii TONBKO H3 OHOCOBMECTHMBIX |
TOKCHKOJIOTHYECKH O€30IaCHBIX HMHEPTHBIX XHMHYECKHX 3JIEMEHTOB, IPOSBIAIOMHAN 3(PdeKT
CBEPXYMpPYrocTH H obnanaronuit Hu3kaM MoxayieM IOnra (40-60 I'Tla).

AKTyalbHOCTh ~ paboTBl  oOecnedyMBaeTcsi 3ampocoM Ha  CO3J@HMe  CKBO3HBIX
KOHKYPEHTHOCIIOCOOHBIX TEXHOJOTHH ¥ MOJIy4YeHHs KOHEYHOTO IIPOIYKTA, OTBEYAKOIIET0 MM
QeniepalbHbIX IENEBBIX IporpaMM PoCCHM B HAmpaBIeHHHM pa3sBHTHS OTEYECTBEHHOTO
NPOU3BOJCTBA, HMIIOPTO3AMEIIEHHA H YIy4YlIEHHs CONMANBHBIX ycioBuit. O6 3ToM Takxke
CBHZCTEILCTBYIOT NIPECTABIICHHbIE IAHHBIE O BRITIOTHCHHH HCCIIE/IOBAHMI B pamMKax KOHKYPCOB
"OT POCCHICKIX HayUHEIX (OHIOB B JOTOBOPOB ¢ POCCHHCKUMHE TPEIIPUATHAMHE, 3

Ilene paboTel ¥ MNOCTaBIEHHBIE 3aladdl OXBATHIBAIOT IUIAH MEPONPHATHH IO
KOMILIEKCHOMY aHaIM3y  B3aHMOCBS3ei METAUIyPIrHYeCKHX  METOIOB (muthe,
TepMOMEXaHHYeCKas, TepMUUecKas 00paboTKH) U METOIOB CENEKTUBHOTO JIA3€PHOTO IJIABICHHS]
CO CTPYKTYPHBIMH OCOOEHHOCTSMH M (OPMHPYEMBIMH (H3UYECKAMH, MEXAHHYECKUMH H
OKCILyaTallHOHHBIMK CBOMCTBAMM TOTOBBIX H3/IENIHH, YTO - OTBEYAET TEeME M COJAEPKAHHIO
JHMCCEePTAIHH.

OOGbeM muccepTalldd [OBOJBHO MHOAPOOHO OTpaXkaeT CYLIHOCTb IIPeJCTAaBIEHHOIO
Hay4YHO-IIPAKTHIECKOTO MCCIENOBAHUS U JIOCTATOUHBIH A JOKTOPCKHX paboT, YYMTHIBAS, UTO
OHa TpexcraBieHa Ha 304 cTpaHHIAx MAIIMHOIHCHOTO TEKCTa, BKIIOYaeT 164 pucyHka, 29
Tabnuu, bubnuorpaduyeckuii ciucok u3 239 HaUMEHOBaHMIA.

Ilo pe3ynbTaTam auccepTallHOHHOMN paboTHI OMyOIMKOBAHO 26 CTaTel B OTEUECTBEHHBIX
H MEXIYHapOOHBIX PELEH3UPYEMBIX JKypHajiax, BXoasaumx B nepedeHs BAK u Scopus.
[lonyyeno 4 mareHTa Ha H300pETEHHs, YTO CBHAETENBCTBYET O OOJNBINON MyOIMKAIHOHHOM
aKTHBHOCTH aBTOpa JUCCEPTanuy Ha POCCHIACKOM H MEXIyHApOIHOM YPOBHE.

{IpencrapneHHble BBIBOALI B IIOJIHOM Mepe OTBEYAIOT CONEPIKAHMIO JMCCEPTAIMOHHOM
paboTEl, MOTyYEHHOH HOBH3HE H IIOJIO)KEHHSM, BHIHOCHMBIM Ha 3aIlUTY.

JIMyHEIH BKIa] COHMCKarels IPH I[IOCTAHOBKE 3a1ad MPOBENEHHS HCCIIeN0BAHHA He
BBI3BIBACT COMHEHHS, YTO IIOATBEPIKNAETCs IIOMYYEHHEM HOBBIX HAyUYHEBIX 3aKOHOMEPHOCTEH,
IPaKTHIECKHUX 3HAHHH W OONbIIAM 00beMoM myOnuKkanuit. B 3Toit cBsA3H cremyeT OTMETHTB ero
JUJICPCTBO B TpaHTax, NyONMKAlMsAX M MPEICTaBIE€HHH pe3yJIbTATOB MCCIEAOBaHMI Ha
KOH(]EepeHLHsIX.

IlpakTiyeckas 3HAYMMOCTH IIOATBEPIXKIEHA IIONyYEHHEM 4YeThIpeX MareHToB P® u
aKTaMM IPOMBIIIUIEHHOrO HCIONB30BAHUS PE3YJIBTATOB PAbOTEI, UTO SBILIETCS TEXHHYECKAM H
HpaBOBBIM 3a7IeJIOM [JIs MX INPHUMEHEHHS U PacIIMPEeHHS HCIOJIB30BAHHS B MPOH3BOACTBEHHON
NEeATENBHOCTH.




JIOCTOBEPHOCTE MOJIYYEHHBIX PE3YIHTATOB AUCCEPTAIIMOHHOH paboTHl 00ecIedrBaeTCs
NPUMEHEHHEM COBDEMEHHBIX AaHATUTHYECKUX NPHOOPOB, CTaHAAPTHBIX METOMHK HCIBITAHHH,
HCIIONB30BAHUEM COBPEMEHHOTO TEXHOJOTHYECKOTO M HCCIEeNOBATENbCKOro 000pYyHIOBaHHS,
TaKKe NMPENH3HOHHBIX METOIOB HCCIIENOBAaHME B O0JNACTH COBPEMEHHOIO TEOPETHYECKOro H
NpUKJIaIHOro MaTepHaioBeneHHs. [lomydeHHBIE pe3ysbTaThl COTTACYIOTCS C JIMTEPATYPHBIMH
NAHHBIMH, C TEOPETHYECKHMH M IPAKTHYECKHMH pe3yabTaTaMd B OOJacTH IpPeJCTABIECHHOIO
HaIpaBJIeHHs HCCIeI0BaHUH.

M3 Haubonee 3HAYMMBIX HAYYHO-NPAKTHYECKHX pE3YJIbTATOB CIIEAYET OTMETHTH
CIIEYIOIIHE.

1. «3aKOHOMEpPHOCTH CTPYKTYPOOOpa30BaHUS U CBSA3aHHOIO C HUM M3MEHEHHA MEXaHHYECKHX H
(yHKIMOHaNBbHBIX cBOMCTB criaBa Ti-Zr-Nb B pesynsrate HTMO, BKiIrouaroieii XonoaHyo
MPOKATKY CO CTENeHAMH AedopMalyu oT ymepeHHo#H (€=0,3) 1o uaTeHcHBHOM (€=3) U
noceaeopMaLMOHHBIA 0TKUr npu Temnepatypax 450-600 °Cy» - Takoi noaxon
‘00ecrneYHBaeT TEXHOMOTHYHOCTh M BBICOKYIO NPOU3BOJUTENBHOCTE MIPH MOJIyYEHHH
KOHEYHOTO MPOAYKTa.

2. «DKcrnepuMeHTalbHBIE pe3y bTaThl, nokaseiBatomue, yto CI1P Ti-Zr-Nb co cmemanHo#H
JMHAMHYECKH MOJMIOHM30BAHHON H JUHAMHUYECKH PEKPUCTANIM30BAHHOM CTPYKTYpOH -
dasbl, chopMUpOBaHHOI B pe3ysbTate ropsaueii negopmanuu npu BTMO, nemoHcTpHpyIoT
noBEIIEHHYIO B 1,5 1 Gostee pasa QyHKIMOHATEHYIO YCTAJOCTHYIO AONTOBEYHOCTD 10
CPaBHEHHIO CO CTPYKTYPO#, CHOPMUPOBAHHOMH B pE3y/IbTaTe CTATHYECKHUX MPOLECCOB B XO/I€
HTMOp - Takue CBONCTBA BayKHBI AT U34ETHi MOABEPrarOLLUXCsl NJIHTEIEHBIM
LMKJTMYECKHM BO3JEHCTBHAM, K KOTOPBIM OTHOCATCS TPABMATOJIOTHYECKHE H
opToneANYEeCKUE UMIUIAaHTaTHL.

3. «Pe3ynpTaTel, NoATBEpIKaAIOLIME HEOOXOAUMOCTE KOPPEKTHPOBKH COCTaBa HCXOAHOIO
CJIMTKA, 3aKJIIOYarOIIEHcs B OBBIIIEHHH coaepkanus 11 Ha 2,5 aT.%, CHHKeHUs
copepxanus Zr Ha 1 at.% u Nb Ha 1,5 ar.%, 1na popMuUpoBaHHA XMMHUYECKOTO COCTaBa
crutasa nocie CJIIT, TpeGyemoro s peanu3alyy CBEPXYNPYroro noBeIeH s NpH
TeMIepaType 3KCIulyaTaluy U obecriedeH|s COOTBETCTBYIOIIETO BEICOKOIO KOMIIIEKCa
(YHKIIMOHAIBHBIX CBOMCTB MEPCOHANM3UPYEMBIX OPTONEAMYECKUX UMILIAHTATOB U3 CIIaBa
Ti-Zr-Nby. - nojry4eHHbIH pe3yabTaT 3ac/1y»KHBaeT 0co00ro BHUMaHHUA T.K. PELIAeT ONHY U3
rnaBHeIX mpobaeM CJIIT mo JOCTHXKEHUIO BEICOKOTO KOMILIEKCA CBOHWCTB FOTOBBIX M3JeIHH
MOJY4aeMBbIX 3TUM METOIOM.

Juccepramysi COOTBETCTBYyeT MNyHKTaMm IL.3 — «TeopeTHdeckHe M OSKCIEpPHMEHTalIbHEIE
HCCIIEZIOBAHMUS BIUAHUS PA3HOPOHBIX CTPYKTYP, B TOM YHCIIE KOOIIEPATHBHOTO, Ha (DU3HYECKHE,
XHUMHYECKHEe, MEXaHMYEeCKHe, TeXHOJIOTHYeCKHe M JKCIUTyaTallHOHHBIE CBOMCTBA METAUIOB U
CIUIAaBOB, HMX MOJENHpPOBaHWE ¥ IporHosuposanmey, .6 — «PaspaboTka HOBEIX W
COBEPIIEHCTBOBAHHE  CYIIECTBYIOUIMX  TEXHOJNOIHYECKHX  IIpOIecCOB  OOBEMHOH - H
IIOBEPXHOCTHOM TepMHYECKOH, XUMHUKOTEPMHUYECKOH, TepMOMEXaHMYECKOH H IPYTHX BHIOB
00paboTOK, CBA3aHHBIX C TEPMHYECKHM MM TepMOoAe(OpMAallMOHHBIM BO3IEHCTBHEM» H .9 -
PaspaboTka HOBBIX TNPHHIMMIIOB KOHCTPYHPOBaHHMS M MOJEIHMPOBAaHMSA CTPYKTYp CILIABOB
(BKTIOYWAs CO3JaHHE TEXHOJIOrMH HX MONydYeHHs), 0OJafaloliuX 3aJaHHBIM KOMILIEKCOM
CBOMCTB, B TOM YHCIIe JUIS pabOTHl B 3KCTPEMANIBHEIX YCIOBHSX» IIAclopTa CIENHAJbHOCTH
2.6.1. — MeTayIOBeIcHNE U TepMHUYecKast 00paboTka METaIOB H CILIABOB.

ITo TexCTy aBTOpedepaTa HMEIOTCs 3aMeUaHHts], TPeOYIOLIHe TOSCHEHHMIT:

1. «HaubGonpmee yBenMueHHe IUIACTUYHOCTH CIUIABA IIOCHIE TEPMHUUYECKOH 00pabOTKH IpH
500 u 550 °C pmocturaercs NpH KpaTKOBPEMEHHOM BBIIEPXKKe B medd (15 muH):
cooTBeTcTBEHHO 0=15 % u 8=17%» crp. 38. Omuako Ha puc. 23 (6) cormacHo
IPEACTaBICHHON HOMOTrpaMMe MAakKCHUMaJbHOE 3HA4YeHHE IPUPOCTa IIJIACTHYHOCTH
Habmonaercs nocae 120 munyT Beinepxku npu 550°C. Ilpomnry npokoMMEHTHPOBATH.




2. Ha crpanune 40 yka3aHO, 4TO «OTHOCHTENBHAS IUIOTHOCTH MaTepHaja IpeBhanaer 99,5
Yo.» T.e. BHECEHA HEONpEIEIeHHOCTD, I0JIaraio, 9To GoJiee KOPPeKTHO OBUIO OBl YKa3aTh
nuana3od. 100% Toxe moxer ObiTh? TaMm jxe B Tabmuie 4 yKasaHO cozepiaHHe
«ucnopona u Bomopona ans CJIII 3ameTHo mpeBBImaromue (B pasbl) COAEPIKAHUE ITHX
3JIEMEHTOB OTHOCHTENIBHO JIUTOTO COCTOSHHS. ECTBH JIH OIIEHKH CTEIEHM BIMSHHS 3THX
(axTOopoB (IIOTHOCTE, COIepIKaHHe ra30B) Ha IUTACTHYECKHE CBOHCTBA MOTyhabpuKaToB
norygeHHbrx CJIIT?

HecMmoTpss Ha BBICKa3aHHbIE 3aMeYaHHS W HA OCHOBAHHH H3JIO)KEHHOIO CUHTAO, YTO
NpeJCTaBIeHHAs. ~ QUCCEpPTAllMOHHAs paboTa 10 CBOEMY TEOPETHYECKOMY H
9KCIIEPHMEHTAIILHOMY YPOBHIO, 00bEMY palOTHI, aKTyalbHOCTH, HAyYHOH HOBH3HE H
NPaKTHYECKOH  3HAYMMOCTH  IONYYEHHBIX  PE3yJIbTAaTOB  COOTBETCTBYET  BCEM
TpeboBanusaM «[lonojkeHUS O IIOps/AKE NPHCY)XAeHHs ydeHoH cremeHeif B HUTY
MHCHC», npenbsBiseMbM K JOKTOPCKHM IHCCEpTAlusM, a ee asrop lllepemeTner
Bangum AnekceeBHY 3aciyKHBaeT IPHCYXIEHHS €My YYEHOH CTENeHH JJOKTOpa
TEXHHYECKHX HayK IO CIenuManbHOCTH 2.6.1. — MeTauloBeleHHE W TepMHYECKas
'06pa60T1<a METaJJIOB H CILIABOB.

[H.c., nr.H, 3aBenyromuit naGoparopueidl «MexaHMKa TpajJMEHTHBIX, OHMOIANGHBIX U
I'€TEPOr€HHBIX METAJUTHYECKUX HAHOMATEPHANIOB ITOBBIIEHHOM MPOYHOCTH M IIJIACTHYHOCTH IJIS
IIEPCIECKTHBHBIX ~ KOHCTPYKIHOHHBIX mnpumeHenud M. AL JKunseea» QenepanmsHOro
TOCYyIapCTBEHHOr0  OIOJDKETHOTO  YUpEXKAEHMs BBICIIEro o0Opa3oBaHus «MarHHTOTOpPCKHit
I'ocynapcTBenHBIi TexHUUecKuit yausepcutet uMm. I'.M. HocoBa»
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