3AKJTIOYEHHUE SKCIIEPTHON KOMUCCHUM

1o 3amuTe auccepranuu 3yiiko MBana CepreeBuua Ha TeMy «BiusiHuEe nedopmanuu u
CTapeHHs Ha CTPYKTYpy, (a3oBBIi COCTaB M MEXaHWU3MBI ympouHeHHs ciuiaBa Al-Cuy,
MIPEICTaBICHHOW Ha COUCKaHHME yYeHOH CTENEeHM KaHAuJaTa (GU3MKO-MATeMaTHYECKUX HAyK IO
cuenuansHocTh 01.04.07 «®@u3nka KOHACHCHPOBAHHOTO COCTOSIHUSI» M cocTosBineiica B HUTY
«MHUCuCp» 12 gepamns 2019 ropa.

Huccepranuss npuHata Kk 3amurte [uccepramuonHbiM coBetom HUTY «MHCuC»
26.11.2018, mpotokon Ne 04.

Juccepranus BBIIONHEHA Ha Kadenape MarepuanoBeneHUs W HaHoTexHomoruih GIAQY
BO «benroponckuii rocynapcTBEHHBIN HAIlMOHATBHBIN HCCIIEIOBATEIbCKII YHUBEPCUTETY.

Hayunpiii pykoBoguTeNs — IOKTOp (PHU3MKO-MaTeMaTHYEeCKHX HayK, PYKOBOIHTENb
JlabopaTopuy MEXaHMYECKHUX CBOWMCTB HAHOCTPYKTYPHBIX H JKapOMPOUYHBIX MartepuasoB HUY
«benl'Y» Kait6pmes Pycram OckapoBuy.

OkcnepTHass Komuccus yTBepxkaeHa [luccepranumonHeiM coBerom HUTY «MUCuC»r»
(mpotoxoi Ne 04 ot 26.11.2018) B cocraBe:

1. benoB Hukomaii AnexkcaHApoBUY, HOKTOP TEXHHUECKUX HAyK, IJIABHBIA Hay4YHBIH
coTpymHUK Kadenpbl obpaboTku metawioB maBieHueM HUTY «MUCuC — mpencemarens
KOMMCCHH,

2. benopen Cepreii SIkoBneBWd, A.T.H., mpodeccop Kadeapbl MaTepHATIOBEACHHS H
TEXHOJIOTMM 00paboTKHM MaTepHalioB (edepallbHOTO TOCYAapCTBEHHOTO  OIOMKETHOTO
00pa30BaTEeNbHOTO YUPEKIECHHS BHICIIEro 00pa3oBaHus « MOCKOBCKHN aBHAIIMOHHBIA HHCTATYT
(HanMOHAIBHBIN UCCIIEIOBATENbCKU YHUBEPCHTET)Y,

3. T'mesep Anexcannp MapkoBudy, A.¢.-M.H., TJIaBHBI Hay4HBIA COTPYIHHK Kademapsl
¢usmueckoro MarepuanoBenenus HUTY «MUCuC», 1O COBMECTHUTENBCTBY AUPEKTOP
Haygnoro menTtpa MetamioBeneHus u ¢m3ukua MetawioB OI'VII «[[HUWuepmer mm. W.II.
bapnunay;

4. EnukeeB Hapuman AilipatoBuy, x.¢.-M.H., nmpodeccop kadeapsl MarepuanoBeeHus U
¢Gu3ukm MeTaluloB  (heNepaNTbHOTO TOCYJAapCTBEHHOTO  OHOMKETHOrO  00pa30BATEIBHOIO
YUPSKICHHS  BBICIIErO0  oOpazoBaHMi «Y(PHUMCKHH TOCYyJapCTBEHHBIA  aBHALAOHHBINA
TEXHUYECKUN YHUBEPCUTETY;

5. Kanomxwun Cepreit JImutpreBnd, 1.¢.-M.H., IUPEKTOP MHCTUTYTA HOBBIX MATEPHAJIOB H
Ha"orexHonoruit HUTY «MHUCuCy.

B kauectse Benymeli opranusanuy yreepxaeHo OAO «BcepocCuiiCKuii HHCTUTYT NErKHX

CIIJIaBOB».



:')KCHepTHaH KOMHCCHUSI OTME€YaeT, YTO HAa OCHOBAHHH BBIIOJHCHHBIX COHUCKATCIICM

HCCJIEIOBAaHUI YCTaHOBJICHO, YTO:

JlnutensHOE ecTecTBeHHOE crapenue ciuaBa Al-Cu-Mg ¢ cootnomenueM Cu/Mg>10 u
HHM3KHMM ypOBHEM Si mmocje 3aKalKy MPUBOIUT K (PEeHOMEHY OTI0KEHHOTO YIPOYHEHHMS, YTO
II03BOJISIET 3HAYUMO ITOBBICHTH IIPOYHOCTHBIE CBOMCTBA 3a CYET MOBBIIECHHUS INIOTHOCTH 30H
I'uube-Ilpecrona u Beigenenus 30H [unbe-Ilpecrona-barapsankoro. Ilo cpaBHeHHiO ¢
HCKYCCTBEHHBEIM CTapeHHEM, eCTECTBEHHOE CTapeHHe olecreduBacT Oonee BBICOKYIO
IPOYHOCTH U IIACTUYHOCTD.
BhIsSIBIIEHO, UTO MaKCHMaTbHBIE NMPOYHOCTHBIE CBOHCTBA IOCIE HCKYCCTBEHHOIO CTapeHHs
6e3 mpoMeXXyTOUHOH nedopManuu 00eCIIeYnBAIOTCS 32 CUYET TOMOTEHHOIO BhiAeneHHs 0-
¢ba3sl 1 HeOobITOro KomuuecTBa 0'-dasbl. [lepectapuBanue 00ycIOBIEHO pacTBOpeHHeM 0''-
¢ba3el ¥ reTeporeHHBIM BbImeNeHHeM 0'-pa3pl Ha aucnokamusx. [lmacturbel Q-¢assl
mwiockocTeio rabutyca {111}, u GompmuMm (>100) xo3ddunuenTOM (OpMBI TOMOTEHHO
BBIJIENISIETCS 110 BceMy 00BbeMy ciitaBa. OHAKO yAeIbHBINA 00bEM U KOJIUYECTBO YAaCTHI[ 3TOH
(ba3el HE3HAYUTENBHEL.
[Tpokatka 3akaJ€HHOrO0 Ha IEpeCHIEHHBIH TBepasli pactBop Al-Cu-Mg cmiaBa ¢
cootHomenneM Cu/Mg>10 npHBOAHUT K MOBBIIIEHUIO INIOTHOCTH AUCIIOKAIMK 10 ~10" m?,
ITpu cpemumx cremensx oOxarus (mo 40%) dopmupyercs suemcras CTPyKTypa, a IpH
Oonpmiei negopmanyu 00pa3yroTCs MUKPOIIOJIOCH CIBUTA B 3epHAX ¢ OpHeHTanuel ['occa, a
TaKXKe IPOXOMSINUE Yepe3 HECKOJBKO 3€pEeH IOJIOCHI CABHUIa. YINPOYHEHHUE IIPHU IPOKATKe
00yCJIOBJIEHO, B OCHOBHOM, ITOBBIIIEHUEM INIOTHOCTH AUCIOKanui. Bxia 3epHOrpaHHYHOrO
MeXaHu3Ma YIPOUYHEHHs MO 3aKoHy XoJuta-IleTya CTaHOBUTCS 3HAYMMBIM IPU CTETIEHSX
obxarus >40%, 4To cBs3aHO ¢ 0Opa30BaHUEM T'PaHULl MUKpOIIOIOC ciBUra. opMHUpOBaHHE
SYEHUCTHIX U MOJIOCOBBIX CTPYKTYP HE IPUBOJUT K Pa3ylpOYHEHHUIO MaTepHaa.
[Tpomexxyrounas nepopmanus npa HTMO npuBOIUT K reTEpOTeHHOMY BBIIEICHUIO YaCTHI
0'-da3bl Ha TUCTOKAIAIX, @ TAKXKE FeTePOreHHOMY 3apOoXaeHHI0 Q-(ha3sl ¢ K03 PHIHEHTOM
¢dopmer mractuH <30 Ha MexdasHOU rpanune 0'-¢aza/marpuna. YBelHYeHHE MPOYHOCTH
npu HTMO (o6pabotka T87) npeuMyiecTBeHHO 00eCIIeYnBaETCSl YBEINICHHEM IIOTHOCTH
mucnoxkanuii. C MOBBIIICHHEM CTENEHH NPOMEXYTOYHOH aedopMaItdil MpUpPOCT MPOYHOCTH
32 CYET IUCIEPCHOHHOIO YNPOYHEHHUS IpH CTApEHHH Ha MaKCHMAIbHYIO IIPOYHOCTH
cHmxkaercsa. Ilocine mpokaTku co cpegHHMMH U OOJBIIMMH OOXKATHSIMH HCKYCCTBEHHOE
CTapeHUE IPUBOJIUT JHUIIb K HE3HAYUTEIHHOMY IOBBIIICHHIO IMPOYHOCTHBIX CBOWCTB MU
TOJIBKO IIPH YCJIOBHH BbIAeNeHUs 30H ['mnbe-Ilpectona w/mmm 0”-das3el. CrapeHue mocie
OonpmMx crenmeHed aedopManuy a0 HE NPUBOMUT K TMOBBIIICHHIO MPOYHOCTH, THOO
IIPUBOJMT K Pa3ylpOYHEHHIO MaTepHala, YTO CBA3aHO C BBHIIEICHHUEM CTAOMIBHON 0-(a3er
10 FpaHHIaM 1e()OpPMaIHOHHOTO TPOUCXOXKICHHS.
VYcranosieHo, 9To npoMexyTouHas nedopmanus MeronoM PKVYII ¢ e~1 o6paboranHoro na
TBEPABIA PacTBOp CILIaBa NPHBOAUT K 00pa3oBaHMIO mosioc aedopmaruu. C yBelnIeHHEM
cremeHd AedopMalllM IIENOYKH K3 HOBBIX Cy03&peH\3€peH B MeCTax IepecedeHus
neopMalOHHEIX ToNoc. Kak M B cilyyae NIpOKAarKkH, BBICOKOTEMIIEPATYPHOE CTapeHHe
nocyie PKYII He nprBOIUT K yBENHYEHHIO TPOYHOCTH.

Teopernueckas 3HAYUMOCTD HCCIIEIOBAHUS 000CHOBAHA TEM, YTO:

Y CTaHOBIIEHEI MEXAHU3MBI YIIPOUHEHHS IIPH IpokaTke ciuiaBa Al-Cu-Mg ¢ cooTHOmeHnEM

Cu/Mg>10 u HU3KHUM YpOBHEM Si.



e BrBieHO BIHAHHE Maloi JOOAaBKA MarHWs, a TakXe CTENEeHH IPOMEXYTOYHOM
nedopMaruu B CTaAUIHOCTH CTApEHHUS.

Pe3yapTaTel MOTYT OBITH HCIIOJIB30BaHBI IPH YTOYHEHUH TEOPUHU NMPOYHOCTH U IUIACTHYHOCTH

IICPECHIIIEHHBIX TBEPABIX PACTBOPOB, a TAK)KE TEOPUH (a30BbIX NPEBPAICHUN.

3HayeHWE TIONYYCHHBIX COHMCKATEIEM pe3yJbTaTOB HCCIIENOBAHUS Uil INPAKTHKH
MIOATBEPXKIAETCS TEM, UTO:

e OmpenerneHo oNTUMAIBHOE JIETHpoBaHUe U 00paboTku ciuaBa Al-Cu—-Mg ¢ coOOTHOIEHHEM
Cu/Mg>10. IlokazaHo, YTO ONTHUMAJBbHBI YPOBEHb COYETAaHHE BBICOKOH IPOYHOCTH C
BBICOKOW IUIACTHYHOCTBIO JOCTHTaeTCs MpPH HCIOJB30BaHHH TEPMOMEXaHHYECKOH
00paboTKH, HAa KOTOpYIO comckareneM mnonydyeH mareHT P® Ne 2618593 «Cmocob
TEPMOMEXaHHIECKOM 00paboTKu moy(haOpHKaTOB M3 ATFOMHHHEBBIX CIUIABOB CHCTEM Al—
Cu, AI-Cu—Mg u Al-Cu—Mn-Mg u1st mOJIy9eHUsT U3EHi C MOBHIIIEHHOW MPOYHOCTBIO U
IIPAEMJIEMOM IITACTUYHOCTHION.

e PesynpTathl MOTyT OBITH HCIONB30BAaHBI Ui pa3paboTKU HOBEIX ciuiaBoB Al-Cu-Mg ¢
cootHomenueM Cu/Mg>10 u pexxumoB ux nedopManHOHHO-TEPMHUIECKO# 00paboTKH.

O1eHka JOCTOBEPHOCTH PE3yIBTATOB UCCIICIOBAHMS:

e o0ecrme4ynBaeTcss KOMIUIEKCHBIM IIOAXOJOM K PEIICHHIO IIOCTABJICHHBIX 3aJad C
HCIOJIb30BAHUEM COBPEMEHHBIX METOOUK Ha CEpTU(UIHUPOBAHHOM  CTPYKTYpPHO-
aHAIUTHYECKUM O0OOpYyIOBaHHM, IPOLICAINET0 IPOUEAYPhl AaKKpEAWTAlMH W IIOBEPKH;
COIJIACOBAHHOCTBIO PE3yJIbTAaTOB, OMYYEHHBIX PA3IMYHBIMH CIIOCO0aMH; COIIOCTABUMOCTHIO
UX C IaHHBIMH JIPYTHX aBTOPOB.

JInuHBIH BKJIAI COUCKATENS COCTOUT B:

HENOCPEICTBEHHOM IPOBEICHUH SKCIIEPHMEHTOB U UCCIIeIOBaHUH, 00paboTKe U aHaM3e
IIOJIy4EHHBIX PE3YJIbTATOB, COIOCTABICHUU WX C JMTEPATypPHBIMHU NaHHBIMH, IPEIACTaBICHHH
JIOKJIaZioB Ha HAay4YHBIX KOHGepeHnusx. IlocTaHOBKa IeNH U 3a1a4 JUCCEPTAIIMOHHON paboThl,
00CyX/IleHUE TONYYSHHBIX Pe3yJIbTaToB, (OPMYIUPOBKA OCHOBHBIX IIOJIOXKEHHM M BBEIBOJIOB, a
TaKKe IIOATOTOBKA CTAaT€ COBMECTHO C HAy4HBIM pyKoBoauTenem KaitOpmueBsmM Pycramom
OcxapoBuyem.

Couckatens mpenctaBus 10 omyOnMKOBaHHBIX PabOT B PEHEH3UPYEMBIX HAYYHBIX
U3[aHUIX U3 NEPEeYHs, yTBepKIeHHoro MuHoOpHayku Poccum, 8 w3 HuHX OmyOIMKOBaHBI B
U3/IaHNsX, HHIEKCHPYEMBIX B HayKoMeTpHuecKux 6azax manaeix Web of Science, Scopus.

Ilynxr 2.6 IlonokeHHs o HOpsIKe NPHCY)XACHHS CTEEHH KaHauaara Hayk B HUTY

«MHCuC» couckateneM yd€HOH CTEIeHH He HapyIIEH.



OKcIepTHas KOMHCCHS TIPUHSIIA PEIIEHHEe O BO3MOXHOCTH IpHUCYXAeHus 3yiiko VBany
CepreeBudy y4eHON CTeleHH KaHmumaTa (U3UKO-MaTEMAaTHYECKHX HAyK IO CIIEIHAIbHOCTH
01.04.07 «Pu3nka KOHACHCUPOBAHHOTO COCTOSHUY.

[Ipu mpoBeneHUH TafHOTO TOJIOCOBAHMS SKCIIEPTHAS KOMUCCHS B KOJIMYECTBE S5 UENIOBEK,
yJacTBOBABIIMX B 3aCEIaHUH, U3 5 YEIOBEK, BXOISIINX B COCTAB KOMHCCHH, IIPOTOJIOCOBANA: 32

5, mpotuB 0, HENEHCTBUTEIBHBIX OIOJIETEHEH HET.

H.A. Benos
12.02.2019r

ITpencenarens DKCEpTHOM KOMUCCUU




