OT3bIB

Ha aBropedepar micceprauun lllepemersena Bajmma AsiekceeBra Ha TeMy:
«Hay4HO-TeXHOJIOTHYECKHME OCHOBBI IOy IECHUS 1 06paGoTKH CBEPXYNPYTHUX CILIaBOB
Ti-Zr-Nb MeToaM# KOMOMHHPOBAHHON TEPMOMEXaHUYECKOH 06paboTKH U CEIEKTUBHOTO
J1a3epHOTO IUIABJICHHS JUIA M3TOTOBJICHHS OPTONEIMIECKUX UMILIAHTATOB)
Ha COMCKAHME YYEHOU CTETICHH JJOKTOpa TEXHHIECKHMX HayK
110 crenranbHocTH 2.6.1 — «MeTamoBeieHre i TepMHUYecKas 06paboTka METaJLIOB
Y CILJIABOB»

JucceprauponHas pabora IllepemerheBa Baguma AnekceeBHYa BBINOJIHEHA B
M3BECTHOM Kak y Hac B CTpaHe, Tak M 3a pyOexoMm Hay4HOH IKoIe npodeccopa
C.J1.TIpOKOIIKKHA, SBJISIOIENCS JTHAECPOM B Pa3paboTke M MCCICHAOBAHUAX COBPEMEHHBIX
cuaBoB ¢ 3¢dexramu naMATH GOPMBEI U CBEXYIPYTOCTH. Pa6oTra moCBSINEHAa CO3JaHHUIO
Hay4YHO-TEXHOJIOTHYECKHX OCHOB MOJTyYCHHUS U 06paboTku cBepXynpyrux cmiaBos Ti-Zr-Nb
JUIi M3TOTOBJICHHMS OPTOIEJWYECKMX HMMILIAHTATOB, B CBA3M C OTHM  aKTyaJlbHOCTb H
NpaKTUYeCKas 3HAYUMOCTD JAHHOU TEMbI HE BBI3HIBAIOT COMHEHHMH.

Hayunas HOBH3HA pabOThHI 3aK/IF0YACTCA B yCTAHOBJICHUH 3aKOHOMEPHOCTEH BIIMAHMS
yCIIOBHH KOMOMHMPOBaHHOM TEPMOMEXaHMIECKOH 06paboOTKU U CEJNEKTUBHOIO JIa3€PHOI0
IUIaBJICHH Ha CTPYKTYpHO-(a30BO€ COCTOSHHE, KpUCTAUIOrpadHIECKyI0  TEKCTYpY,
MeXaHHYeCKHe H (PyHKIMOHATbHBIE CBOMCTBA CBEPXYNPYTHUX CILIAaBOB Ti-Zr-Nb.

K HauboJiee BOKHBIM Pe3y/IbTaTaM, OJTy4EHHBIM B TUCCEPTALlHOHHOM paboTe, MOXHO
OTHECTH CJIEAyIOIIHME:

. VCTaHOBJIEHBI HEW3BECTHBIE paHee M BaXHbIE JUIi IPaKTHYCCKOro
MCIIONIb30BaHUS OCOOEHHOCTH TEPMOMEXAHNYECKOr0 IMMOBEJICHHE CBEPXYNPYTUX CILUIABOB Ti-
Zr-Nb HOBOro TOKOJIEHHMS B YCIOBHAX AedopMalMy CKaTHEM B IIMPOKOM HHTEpBAJIC
temmepaTtyp (ot 20 10 1000 °C) u ckopocrei (ot 0,1 10 10 ¢’-1) nedopMalluy U BBIABJICHBI
3aKOHOMEDHOCTH  HM3MEHEHMs IapaMeTpoB Juarpamm  AeQopMaliH, —TBEPIOCTH,
dopmupoBanus CTPYKTYphl U (asoBoro cocrosHus. OGOCHOBAHBI PEOJNOrHYCCKHE MOJICIH,
SBJISIOIIMAECS OCHOBOM IJid TMPOBENECHHA MaTeMAaTHYeCKOro MOACIMPOBAaHHMSA IPOLECCOB
00paboTKH METAJUIOB JIaBJICHHEM.

. M3yyeHsl 3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHHs M CBA3aHHOTO C HHUM
M3MEHEHMS MEXaHWYeCKHX CBOMCTB ciuiaBa Ti-Zr-Nb B mpoliecce HH3KOTEMIICpATypPHOH
TepMoMexaHudeckoii 06paboTku (TMO), BKIOYaromen X0NOAHYO IPOKATKY C pas3IMIHBIMH

crenensmu. Ha OCHOBaHWM IOMyYeHHBIX PE3yJBTATOB OOOCHOBAaH ONTHMAJIBHBIA PEXHM
TMO.

J BhisBIIeHbI 3aKOHOMEPHOCTH (pJOPMUPOBAHHS CTPYKTYpPHO-(Ha30BOr0 COCTOAHMA
M KpuCTalorpaQu4eckoM  TEKCTyphl  MCCIEYyeMBIX  CIUIABOB B PE3yJbTaTe

KOMGHHHPOBAHHOM HM3KOTEMIIEPATypHOH M BbIcOKoTeMnepaTypHod TMO u BIMAHMS
0COGEHHOCTEN TaKOr0 COCTOSHUSA Ha MEXaHUYECKUE CBOMCTBA.



PaspaGorannas TexHOMOrMs KOMOMHHPOBAaHHOM TepMOMEXaHHIECKOH 06paboTku
HCCJIEIyeMBIX CILIABOB OCBOEHA IIPHU IPOM3BOACTBE OIBITHEIX NapTHH JJIMHHOMEPHBIX
NpyTKOBBIX mony¢pabpukator B HIM[ «OMI», OOO «MATOK-CII®» u 000
«Meramerawn. Paspa6otansl u yTBepXkeHbl Texumueckue ycnosus (TY 24.45.30-001-
02066500-2023) Ha npyTku u3 crmapa Ti-Zr-Nb ¢ NaMATBIO (OPMEI.

U3 cnnaea Ti-18Zr-15Nb (B at.%) B OO0 «KOHMET)» H3roToBIeHH Gajiki ISt
CHCTCM  TPaHCHEIUKYJIADHOH (HKCALMH MO3BOHOYHKKA, KOTOPhI€ YCIIEITHO MPOIILIH
CTaH/IAPTU3HPOBAHHBIC UCIIBITaHUA. CHOpMyYIHMpPOBAHEI M 0BGOCHOBAHE PEKOMEHIANHUHU 10
BBIGOPY pEeXHMOB 06paGoTOK A [IOJTyYCHHUS MEPCOHAIM3UPYEMBIX HMMILIAHTATOB W3
CBEPXYNpyrux cmiaaBoB Ti-Zr-Nb. Ortu pesxuMsr ocBoemsr 8 000 «KOHMET» npu
HM3TOTOBJICHHM SKCIIEPUMEHTAJIBHBIX 0GPA3LOB U NPOTOTHIA KEHIKa HA OCHOBE IIOPUCTEIX
CBEPXYNpYyrux CriaBoB Ti-Zr-Nb mjs 3aMeHbI MeKII03BOHOYHEIX JIACKOB.

Marepuan aBropedepara uznoxen TI0C/IC0BATENBLHO, COACPKHUT HEOOXOXUMEIH HaGOp
rpaudeckoro Marepuana. BEIBOJBI IOTHYHO BBITEKAIOT K3 COJEp>KaHUA PabOTHI.

ITo COACpIKaHUIO aBTopefbepaTa MOXHO COejaTh CIICOYIOIIHUE 3aMECYaHUsI U BOITPOCHI:

* B rmaBe «Marepuansl u MeromuKH HCCJICIOBaHUA» HENOCTaTOYHO MOAPOGHO
TIPOBEIICHO ONHMCAaHME METOJOB MCCIICIOBAHHS M SKCIIEPHMEHTAbHEIX ycioBuii. .B
HEKOTOPBIX I71aBaX OIMMCAHHUE HUCIOIb3YEMbIX METOLOB HCCIIE0BAHHS IIPUBEJICHO T10
XOIy M3JI0CHHS SKCIIEPUMEHTAIBHBIX JAHHBIX, XOTA TAKOE OMUCAHHE MOLJIO GLI GEITE
IIPCIICTABJIEHO B COOTBETCTBYIOIIEM pa3fielie.

* He B nosHoit Mepe 060cHOBaH BBIOOD KOHKPETHOIO 3]IEMEHTHOrO COCTaBa ciiasa Ti-
Zr-Nb. ABTOp IMCCEpTAallMH OTMEYaET, YTO COCTAB CILIABA OBLI CKOPpPEKTHPOBAH U
pekoMeH/0BaH B BuAae Ti-18Zr-15Nb (at. %). Omnako B paboTre He mpuBOAMTCH
MOJPOGHOro OGBACHEHHS, MOYEMY MMEHHO 3Ta KOMNo3uuMs Oblla BeIOpaHa st
HCCIICIOBaHUM, yKa3aHa TOJBKO CCBUIKA Ha onyGiMKoBaHHYI0 pa6ory. Ocraercs
BOIIPOC: KaKUM 00pa3oM u3MeHeHHe cooTHomenus Ti, Zr u Nb B cruiase BIIMSET Ha
TEMIIEPaTyphl MAPTCHCHTHBIX PEBPAINECHHIA H, COOTBETCTBEHHO, Ha GyHKIIHOHAEHbIE
CBOMCTBa MaTepuaia?

* B aBropedepare orcyrcTBYyeT cpaBHMTENBHEI aHamH3 MEXaHHYECKHX CBOMCTB
HCCIIelyeMoro Cruiasa ¢ IpYTUMH M3BECTHBIMH CIUTaBaMH cucteMbl Ti-Zr-Nb. Bruio
OBl IONIE3HO NPOBECTH CpaBHEHHE CBOMCTB HCCIIENYEMOro CIUIaBa C GIIM3KUMH 10
COCTaBy CILIaBaMH.

* Msmepsnace wim HaGmonanace IIOPUCTOCTH B HCCIIEyEMOM MaTepHaJle Iociie ero
00paboTKH pa3IMIHEIMH METOaMH?

® Jlenamice /M OLEHKM CTAGHUILHOCTH CTPYKTYPBI, KOMILJIEKCAa MEXaHUYECKHUX CBOMCTB
coinaBoB  Ti-Nb-Zr npu  mmarensHol SKCIUTyaTalu  (HalmpuMep, B Ciydae
IKCILTyaTalli MEAUIMHCKHX H3AENHH JUTATEbHOCTBIO 10 HECKOIBKHX ECATKOB JET).

YKa3aHHBIE 3aMEYaHUS He CHIKAIOT BBICOKYIO OLICHKY JMCCEPTALMOHHOM paGoThI
IllepemeTneBa Bamuma AnekceeBuua «Hay4yHo-TexHOMOrMYECKHE OCHOBEI IIOTyYEeHHS H



obpaboTku  cBepxympyrux  cmuaBoB  Ti-Zr-Nb  Meromamu ~ KOMOMHHpOBaHHOR
TEpMOMEXaHUIECKONH 06pabOTKH U CEJIEKTUBHOTO JIa3€PHOTO IIABJICHUS I U3TrOTOBIICHUS
OPTONEAMYECKUX HMMILIAHTATOB)», MMEIOLIEH HayYHYI0 HOBHU3HY, BBICOKYIO IPaKTHYECKYIO
3HaYMMOCTh M OTBEYAIOIIYI0 KBaJTHM(pHKaIMOHHBIM TpeGoBanusaM «llonoxeHus o mopsiake
MIPUCYXIACHHUA yYEHBIX creneHei B HalnMoHaIbHOM HCCIIEIOBATEIHCKOM TEXHOJIOTHYECKOM
ynuBepcurete «MUCHUCy, npeabaBaseMbIM K AUCCEPTALUAM Ha COUCKaHUE YUYEHOU CTENIEHU
JIOKTOpa TEXHHYECKHX HayK. JluccepranmoHHas paboTa BBHINOJHEHAa Ha BBICOKOM Hay4HO-
TEXHHYECKOM YpOBHE, a ec aBTop — lllepemeTheB Bamum AnekceeBUY — 3acCiTyKMBAacT
IPUCYKJCHUS €My YYEHOM CTENEHH JOKTOpa TEXHHMYECKMX HayK MO CHEHMATBHOCTH 2.6.1 —
«MeTtayoBeieHHE U TepMHYecKas 06paboTka METAJUIOB U CILIaBOBY.

['naBHBIN Hay4YHBIN COTPYAHMK, HU.0. 3aB. TabopaTopHe

(GU3UKO-XUMHYECKOH HHIKEHEPHH

KOMIIO3UIIMOHHBIX MaTepHaJioB

QUL npobnem xuMHU4eCcKo# GpU3MKKU U MeIULIMHCKOM xuMuHn PAH,

I. -M. H. MO CrIeHAIEHOCTH

01.04.07 (duzMka KOHAEHCUPOBAHHOTO COCTOSTHHSA),

npodeccop, Q M M Kono6os IOpuit PomanoBry

Ten. 8(49652)21320

e-mail: kolobov@icp.ac.ru

S, Kono6or IOpuii PoMaHOBHY, coriiaceH Ha BKJIIOYEHHWE MOMX MNEPCOHAIBHBIX JaHHBIX B
JIOKYMEHTBI, CBI3aHHBIE C MPOLIEAypOi 3aMThl AuccepTauuu lllepemerseBa B. A. v MX najnpHe#yo
06paboTKy.
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(Pu3MKa KOHAEHCUPOBAHHOTO COCTOSIHUA)
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