3AKMOYEHUE 3KCNEPTHOW KOMUCCUU

no 3awute pgucceptauum WpuHbl CepreeBHbl JIorMHOBOW Ha  Temy
«hccnegoBaHne opmupoBaHUS CTPYKTypbl B Mpouecce nasepHon obpaboTku
arioMVHMEBLIX  CMMaBoOB, MNpeAHasHayYeHHbIX AN agOUuTUBHBIX — TEXHOMOMNAY,
npeacTtaBfieHHOM Ha COUCKaHWEe YYeHoW cTeneHn no cneywansHoctn 05.16.01
«MeTannoseaeHve n Tepmuyeckass obpaboTka MeTannoB v CNaBoOB» U COCTOSBLUENCS
B HUTY «MUNCuC» 21 masa 2019 ropa.

OuccepTtauusa npuHaTa K 3awute ducceptaunoHHbim coetom HUTY «MUCuC»
11.02.2019, npotokon Ne 06.

[unccepTauns BbINONMHEHa Ha Kadeape MeTannoBeAeHUs LBETHbIX MeTasnsioB
HUTY «MUCuC» MwuHuctepctBa HaykMm U Bbicllero obpasoBaHus Poccuiickol
depepauymm.

HayuHbIl pykoBoauTeNnb — KaHAMAAT TexHuUYecknx Hayk ConoHuH Anekcen
Hukonaesu4, 3aBepyowwmi kadeapon mMeTtannoBefeHust UBeTHbIXx meTtannos HUTY
«MNCuCy».

JKcnepTHas KoMmuccusa  yTBepxaeHa [uccepTaumMoHHbiM  coBeTom HUTY
«MWUCuC» (npotokon Ne 06 ot 11.02.2019) B cocTase:

1. OdeeB Bnagucnaes bopwucosuy, A4.T.H., npocbeccop, npodeccop kadeapbl
NATENHBIX TEXHONOMUA N XyAoXeCTBEHHOW 0b6paboTku matepmanos HUATY «MUCuC» -
npeacepartenb KOMUCCUUY,

2. EpemeeBa »XaHHa BnagumupoBHa, 4.7.H., npoceccop, npodeccop kadeapsl
MOPOLLKOBOM MeTanyprum n pyHKUMoHanbHbIX Nokpbitun HUTY «MUCUCy;

3 Kono6bHes Hukonan MiBaHoBuY, A4.T.H., npodeccop;

4 PoxnuH Jlasapb JleoHoBu4, A.T.H., npodheccop, Tr.H.c. nabopatopumn
MeTannoBeaeHUa LBETHbIX W nerkux metannos ®PenepanbHOro rocygapcTBEHHOro
BrompxkeTHOro yypexxaeHuss Haykum WHCTUTYT meTannyprum n maTtepuanoBefeHUs VM.
A.A. baiikoBa Poccuitickon akagemum Hayk;

5 WnannH Cepren [dmutpuesnd, A.T.H., npodpeccop, npocbeccop kadeapsi
MWTOM  depepanbHOro  rocygapcTBeHHoro  OwogxkeTHoro  obpasoBaTesibHoro
yypexaeHus  Bbicwero obpasoBaHus  «MOCKOBCKUA  aBUALUMOHHBLIA  UHCTUTYT
(HaumnoHanbHbIM nccnegoBaTenbCKUi YHUBEPCUTET) Y.

B kayectBe Begywen opraHusauum yTteepxgeHo OAO «Bcepoccuitckui
WHCTUTYT NErKnx cnnasoB».

JKcnepTHass KOMUCCUSA  OTMEeYaeT, YTO Ha OCHOBAHWM  BbINOSTHEHHbIX
covckaTenem uccnegoBaHui:

e Ha OCHOBE 3KCMEepMMEHTanbHbIX AaHHbIX NpeasioxeHa cxema opMUMPOBaHUS
CTPYKTYpbl B YCMOBUSIX MHOrOKpaTHOro rnepensasa manbix o6beMoB meTanna,
COrnMacHoO KOTOPOWN BaXHeEWWUMU aKTopamn, OKasbiBalOLWUMK BUSHWE Ha
CTPyKTypoobpasoBaHue, SABMAAIOTCA He TONMbKO TemnepaTypa OCHOBHOrO
MeTarnmna, OKpyXalLlero BaHHy pacnfiasBa, KOHTPOnupylolasi CKOpOCTb pocTa
da3 oT rpaHuubl C NOAJIOXKOW, HO WU KOMWYECTBO LIEHTPOB KpucTannmsauuu
BAANW OT NOAJIOXKKY;

e ycTaHoBIEeHbl 0cO6eHHOCTN obpas3oBaHUA OAHOPOAHOW OUCMEPCHOW CTPYKTYpbI
cnnasoB cuctembol Al-Mg-Zr-Sc npu nasepHoin obpaboTke, 3aknovarolmecs B



TOM, YTO B YCNOBUSIX YMEPEHHOrO nNepeoxnaxneHns BaHHbl pacnnasa Mnpu
NNOTHOCTSIX SHeprun 60-135 [x/MMm® npoucxoanT o6pas3oBaHME NEpBUYHbIX
Kpuctannos dasbl AlsZr, ABNAWMXCA UEHTpaMu KpucTannusauuwm, 4To
NPUBOAUT K YMEHbLLUEHUIO BIUSIHUA HanpaBneHHOro TENO0TBOAA U NOAABNEHUIO
ctonbyaTton Kpuctannusauum;

YyCTaHOBMIEHa B3aMMOCBA3b MeXAy KOHUeHTpauusmu moaudukaTopos Ti n B n
CTPYKTYPOW U MexaHu4eckumun csoicteamu cnnasosB cuctem Al-Mg u Al-Zn-Mg,
dhopMUpYOLLMMUCH B YCNOBUSAX ObLICTPOM KpucTannusauuum rnocrie nasepHoro
nnasneHns. Tak, Ti u1 B nonHocTblo nogaBnsAlT cTtonbyaTylo Kpuctannmsaumio
TONMbKO NpW KOHUeHTpauun 6onbwe 2 %, 4TO npuMBOAUT K POPMUPOBAHUIO
MENKOANCNEPCHON OAHOPOAHON CTPYKTYPbI, @ TakKe NOBbLILEHUIO TBEPAOCTU Ha
20 % (mo 100 HV);

npeanoxeHbl HOBble cnnaBbl HA ocHose cuctembl Al-Fe-Ni gns apauTuBHOro
NPOV3BOACTBA, XapaKTeEpU3yeMble BbICOKOW TEXHOMOrMYHOCTbLIO MpU fasepHomn
obpaboTke, BbLICOKUM YPOBHEM MEXaHUYECKMX CBOWCTB C TEPMUYECKON
ctabunbHocTbIO A0 TemnepaTypsbl 250 °C.

TeopeTunyeckas 3Ha4YMMOCTb UccregoBaHua o6ocHoBaHa TeM, YTO:

npoBedeHo MoAenmpoBaHue npoLeccos CTpYyKTypoobpasoBaHus B
anloMWHWEBBLIX ChnaeBax, npefHasHa4YeHHbIX ANA W3roTOBMEeHUA aetanen c
nUcnosnib3oBaHNEM afaAUTUBHBLIX TEXHOMOrMM, MEeTOAOM Nas3epHOro nnasrfieHus
NOBEPXHOCTU NINTbIX 3aroTOBOK;

nucnonb3oBaHbl 6a3oBble METOAbl WUCCREAOBaHUSA CMNaBoOB, B T.4. YMCMEHHbIN
MeTod pacyeTa npegena TeKydecTM C Yy4eTOM cpegHero guameTtpa
3BTEKTUYECKUX  BKIIIOMEHWA UM pacCTosHUA  Mexay WX  LeHTpamu,
3KCMepUMeHTasnbHble METOAMKM, BKIOYaloLMe CBETOBYH, CKaHUPYHOLLYO ¢
MPOCBEYMBAIOLLYIO MWKPOCKOMMWIO, PEHTFEHOCTPYKTYPHbIA U pPeHTreHodas3oBbIl
aHanus, pgudypepeHunanbHylo CKaHWPYIOLWY KanopuMeTpuo, W3MepeHune
Temnepatypbl ¢ npumeHeHunem AL, onpefneneHne mexaHU4YeCKUX CBOWCTB Ha
OOHOOCHOE pacTsiKeHue Npu KOMHaTHOW TeMneparype.

3Ha4eHune NoJTydeHHbIX COUCKaTENIEM PE3YNbTAaTOB NCCNenOoBaHNA OJ1A NMPaKTUKN

NoATBEPXAAETCH TEM, YTO:

paspaboTaHa MeToguKa aHanusa CTPYyKTypooOpasoBaHUs B MHOroasHbIxX
crnnaeBax B ycnoBusx ObICTpPOR KpucTannusauuu, peanusyembix B agauTUBHOM
NPOM3BOACTBE, MO3BONsOWAS cAenaTb  3aKflyYeHne O  BO3MOXHOCTU
MCNONb30BaHWUS  WUCCredyeMbiX CNiaBoB AONs  TEXHOMOMMU  CENEKTUBHOO
Nas3epHOro CnnaBfieHNss Ha OCHOBE pPe3ynbTaTOB MUKPOCTPYKTYPHOrO aHanusa,
OLEHKWN CBapUBAEMOCTN U MEXAHNYECKMNX CBOWCTB;

C MCNONb30BaHMEM MPEANOXEHHOW METOAMKM onucaHbl cnocobbl NOBbILLEHWS
TEXHOJIOTMYHOCTU  CMNIAaBOB C  LUMPOKMM  3(hPEKTUBHBIM  MHTEpPBANIOM
Kpuctannusaumm npu nasepHoi obpaboTke. BnepBble npeanoxeHo BBOAUTb
nuratypy Al-5%Ti-1%B B konuyectse 1-3% B cnnaB Al-4,7%Mg-0,3%Mn-
0,2%Sc-0,1%Zr npu ero wucnonb3oBaHWM B a4OUTUBHOM MPOW3BOACTBE.
lMokazaHo, 4TO B npucytcteum a3 AlsTi, TiB, MeHseTca xapaktep



Kpuctannusauuu cnnasa, YTO MPUBOAUT K PaBHOMEPHOMY pacnpegeneHunto
Xugkon ¢asbl B 3chheKkTUBHOM MHTEpBane Kpuctannusauum v yMEHbLUEHUIO
ropsi4enomMKoCT Npu nasepHon obpaboTke;

e TMpeasnioXeHbl COCTaBbl HOBbIX CMNaBoB Ha ocHoBe cuctembl Al-Fe-Ni,
NEpPCNEeKTUBHbIX AN CO3OaHUSA U3LENui, aKCnnyaTupyemMblx nNpu TemnepaTypax
no 250 °C, meTogamun aganTUBHOIO NPON3BOACTBA.

OueHKa 4OCTOBEPHOCTU pe3ynbTaToB UCCIEAOBaHMUS BbiSBUNA:

e CMONMb30BaHO COBpPEMEHHOoe obopydoBaHWEe W METOAUKA WUCCNELOBaHUN,
NO3BOMMBLUME MOJTYYUTb BOCMPOU3BOAMMbBIE HayYHble pe3ynbTaTbl;, NPUMEHEH
annapaT MaTemaTuWyeckoil  CTaTUCTMKU Ans  o6paboTku  MomnyYeHHbIX
pesynbLTaTos.

JInyHbI BKNag covckaTenst COCTOUT B:

TOM, 4YTO OCHOBHble pe3ynbTaTbl, NpeAcTaBneHHble B paboTe, nNony4YeHbl
aBTOPOM NMYHO NMBO Npwu ero HenocpefcTBEHHOM yvacTuu. ABTOPY MNPUHAANEXAT
HayyHas  NOCTaHOBKa 3ajay  uUccrnegoBaHus,  MOAENnWpoBaHMe  npoLeccoB
CTPYKTypoOOpasoBaHuMa B antOMWHWEBLIX CnnaBax, OpraHusauus u npoBefeHune
3KCNEpUMEHTaNbHON YacTn uccnepgosaHus, obpaboTka, aHanus, obobuleHne, Hay4yHoe
obocHOBaHWE MOMy4YEHHbIX pe3ynbTaToB; (OPMyNMpPOBaHME BbIBOAOB; HanucaHue
crarten.

Couckatenb npegctasun 10 onybnukoBaHHbIX paboT B peueH3npyembixX
Hay4YHbIX U3OAHUAX U3 MEPEYHs, YTBepXAeHHOro MWHUCTEPCTBOM Hayku W BbICLUEro
obpasoBaHus Poccuiickon Pepepaumm, ns Hux 4 pabotbl onybnmnkoBaHbl B U3gaHUNX,
NHOEKCMpyeMbiX B HaykomeTpuyeckux 6asax aaHHbix Web of Science/Scopus.

MyHKT 2.6 MNMONOXeHUA NPUCYXXOAEHUSA YYEHOW CTEMNEeHW KaHguaaTa Hayk, y4eHown
cteneHn goktopa Hayk HATY «MUCuC» conckatenem y4eHon CTENEHN He HapyLUEeH.

Auncceptauus JloruHosoint U.C. cooTBeTcTBYET Kputepusm n. 2 [lonoxeHus o
nopsgke npucyxaeHus ydveHbix cteneHen B HUTY «MUCuC», Tak kak B Heil Ha
OCHOBaHWN BbINOMHEHHbLIX aBTOPOM WccnefoBaHui paspaboTaHa meToauka, KoTopas
nossonseTr ObICTPO M ManosaTpaTHO wWccredoBaTb oOpasoBaHWEe CTPYKTYpbl B
NOEHTUYHbIX C agAUTUBHBIMU TEXHONOMMAMM YCIOBUSIX U CO34aBaTb HOBbIE CMMaBbl Ha
OCHOBE arioMWHUA ANS UCNOMb30BaHUA B aaAUTUBHBLIX TEXHOMOIMUAX; MPearnoXeHbl
HOBblE anioOMWHMEBLIE CNIaBbl ANA afAUTUBHbBIX TEXHOOTMA.

OKCnepTHasi KOMUCCUS MPUHSANa peLleHne 0 BO3MOXHOCTU npucyxaexus W.C.
JlornHoBoOW y4eHoWn CTeNeHn KaHangaTa TEXHUYECKUX Hayk no cneymanbHoctu 05.16.01
«MeTtannoBsegeHue n Tepmuyeckas obpaboTka MeTannos 1 CNaBoB».

Mpn npoBefeHWM TaWHOro rofloCOBaHUS 3KCMEpPTHAs KOMUCCUA B KONMYECTBE
_5 YenoBeK, y4yacTBOBaBLUMX B 3acefdaHun, U3 S5 4enosek, BXOAALWMX B COCTaB
KoMuccuu, npororiocosana: 3a _5; , MPOTUMB __—— , HEOAENCTBUTENbHbIX BronneteHen

Mpencenatene JKCNEPTHON KOMUCCUM [Hees B. b.




