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OT3bIB
Ha aBTope(epar auccepTauuu AKorsHa Toproma Kapoesuua na TEMY:

«HAYYHBIE OCHOBbBI PA3PABOTKHU BBICOKOITPOUHBIX U
BHICOKOTEXHOJIOTMYHBIX MHOI'OKOMITOHEHTHBIX AJIIOMUHUEBBIX CIIJIABOB,
COJEPXAIIMX MEJIb U KAJIBLIU I »,

HpCﬂCTaBHEHHOﬁ Ha COMCKaHHe ylleﬂoﬁ CTCIICHH JAOKTOpa TEXHUYCCKHX HAYK I10 CIICIHaJIbHOCTH

2.6.1. — Merannosenenne u TepMudeckas 06paboTKa METALIOB H CILIABOB.

Juccepraumonnas pabora Axonsina T.K. «Ilay4ubic ocHOBBI pa3paboTKH BBHICOKOTIPOUHBIX H
BBICOKOTCXHOJIOTHYHBIX  MHOTOKOMITOHEHTHBIX @JIIOMHHHEBBIX CIUIABOB, COJEPXKAIMX Mejb M
KajabLMi»  1pencTapiser OOMBIION 1paKTHUECKHI HHTEPEC Ul  allOMMHHEBOH  OTpaciiy.
AJIOMUHMEBAsl TIPOAYKIHUS, MOMyYEHHAS C WCHONb30BAHHEM pe3yJbTaToB JIHCCEPTALHOHHOMN
paboThbI, MOTEHIHAILHO paciMpseT 006IacTh IPaXK/IAHCKOTO TPUMEHEHHUS aTFOMHUHHEBLIX CIIJIABOB
AT TPOM3BOJCTBA  OTIMBOK  PA3IMYHLIMH  CIIOCOOAMM  JTUThS, mOBbImAs P PeKTHBHOCTD
TMIPOU3BO/ICTBA 33 CHET COKpPAIICHHS LHMK/IA TEPMHYCCKOH o0OpaboTku. Pesynbrarhl paGoThHI
YCWIMBAIOT TO3HIHH AIOMHHMSA, 10 CPABHEHHIO ¢ JAPYIMMH MaTepHaia, HalpuMep, CTAISAMH H
uyrynamu. PaspaGoTaHHble B paMKaX JIMCCEPTAUMOHHON paboThl ATIOMHHHEBBIE CILIABBL, B
4aCTHOCTH, Ha OCHOBE cucTeMbl Al-Si-Cu ¢ 106aBKaMu 0J10Ba M MHHA MOTYT OBITH MPOU3BEICHBI HAa
JHHHUAX HEIIPEPBIBHOTO JIMThS YYIIKH TIPH Pa3sMELIEHUH COOTBETCTBYIOLIMX 3aKa30B.

AKTYyalbHOCTE paboThl 06yC/IOBIEHA 3aTIPOCOM IPAKIAHCKOM IPOMBIIIJIEHHOCTH B HOBBIX
AJTIOMMHHEBBIX CITaBaX, KOTOPBIC B YC/IOBUSX BCC BO3PACTAIONIMX TpeOOBaHMM K MaTepuanaM o
YPOBHIO OKCILTYaTaAlHOHHBIX XapaKTePHCTHK H ceOeCTOMMOCTH obecrieunBaiii Obl Gonee BHICOKYIO
s(pdexTuBHOCTH B MpoLEecce IKCITyaTallMH B CPABHEHHH C Mapo4HbIMH cIljlaBaMH. BO3MOXKHOCTE
NPUMEHEHHs  JIEFKOH W JIeleRol  J00aBKM KalblMA, a TaKkKe JIerKOIJIaBKOrO0  OJIOBA.
[IPUCYTCTBYIOIICTO BO BTOPUYHOM CBIPbE, IIPH TOCTHIKEHHH BBICOKOTO COYETAHHS CBOMCTB B TAKHMX
Marepranax, o0ecneyrBacT KOHKYPEHTOCTIOCOOHOCTh M BO3MOKHOCTh BHEIPEHHS B peanbHbIH
CEKTOP YKOHOMHKH.

OObeM  jiMccepTallid  BecbMa  MOPOOHO OTpaXkaeT CYIIHOCTh  MPEACTABIEHHOIO
HCCIICI0BAHNS U TTIOTHOCTBIO COOTBETCTBYET TPEOOBAHUS, NPETBABISEMBIM K IOKTOPCKMM paboTaM,
YHHTBIBAs, YTO OHA NpeJicTaBlieHa Ha 381 cTpaHuIle MAIIMHOMMCHOTO TEKCTA, BKIIOUAS IPHIIOYKEHHS,

u cozepxut 181 pucynok, 67 tabnui 1 crincok auTepatypbl w3 412 HauMeHOBaHHIL,
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[Tpaktryeckas 3HAUMMOCTB PaGOTHI MO/ITREPKICHA nonyyeHuem 6 narentoB PO u axramu
[IPOMBIIIJIEHHOTO  ONMPODOBAHUS, UTO COZIAET OCHOBY JUIA TOCHEAYIOMIETO [IPOMBIIUICHHOIO
BHC/IPEHU S TIPE/ICTABIEHHBIX PE3YJIbTATOB.

lIpesicTaBiieHHbIE BBIBOIBI B IOJHOM MEpEe OTBCYAKOT COJCPKAHMIO JUCCEPTALHOHHON
pabore, ee HOBHU3HE, @ TAKXKE MOTOKCHHSIM, BEIHOCHMBIM Ha 3AIUTY.

JlocTOREpHOCTL  MpE/ICTABNEHHBIX  PE3yNLTATOB  MCCACAOBAHHN  0BeCICUHBACTCS
[IPUMCHCHUEM  [I€PEJIOBBIX  AHAIMTHYECKUX METONOB HCCICAOBAHHH ¢  HMCHOIb30BAHHEM
COBPCMCHHOTO  TEXHOJIOTHYECKOTO M MCCIIE/IOBATENLCKOTO O0OPY/IOBaHUS, @ TaKkKe MEeTOIOB
HCCTIeIoBat i B 00IaCTH COBPEMEHHOTO MeTailioBeeHHs. OcoB0 celyeT OTMEeTHTE MpPHMEHEHHbIH
YHUKQILHBIH METOJ aTOMHO-30H10BOH Tomorpadun. I[lomyuennsbie pesynbrarhi coracyrores ¢
JIMTEPATYPHBIMH JIAHHBIMU B TEMaTHYECKOMH 001aCTH PaboTHL.

13 nanbouee 3HaUMMBIX HayUHO-TIPAKTHUECKHX PE3YIbTATOB MOKHO OTMETHTD CJIC/TYIOLITHE:

1. C ucnosnb30BaHUEM PacyeTHO-IKCTIEPUMEHTANBHEIX METOI0B H3YYEHO BIHAHHE MaJIbIX
Nno0aBoOK JIerKOMIaBKuX Metamnos (Sn, In) nHa CTPYKTYPY W (azoBelii cOCTaB JHTEHHBIX M
neOpPMHPYEMBIX CIUIABOB Ha OCHOBE 0Oa30BbiX cuctem Al-Cu u Al-Si-Cu B npoiiecce HX
KpUCTAIM3AlMK - ¥ [OCHENYIOIIeH — TepMHYecKoi/TepMoMexannyeckoit  obpaborkn.  C
HCII0JIL30BAHUEM PELU3HOHHBIX MeTO0B aHaiin3a (COM, [19M, A3T) nony4uTs Konu4ecTBEHHbIE
JAQHHLIC O BIMSHWUM MallbiX 100aBOK (Sn, In) Ha CTPYKTYpy MpOJAYKTOB CTapeHHs JIMTEHHBIX W
neopMUpyeEMbIX CIITaBOB Ha OcHOBE cucTeM Al-Cu n Al-Si-Cu, BKTIOYas JIaHHbIE 110 XHMHYECKOMY
H (pazoBOMy COCTaBY, a TaKke MIOTHOCTH pacipesie/eHHs YIPOUHMIONMX YaCTHI[ Ha pa3IMYHbIX
ranax crapenus. Ilo coBokynHOCTH MOTyYEeHHBIX TaHHBIX NPETOKHTL MHKPOMEXAHH3M BIHSHHS
MaJIBIX JI00ABOK JICTKOILIABKMX MeTaioB Sn u In Ha 5(eKT MOBBIIEHHOTO YIPOUHEHUS TTPH
CTapeHHH  CIUIABOB  M3YYCHHBIX cucTeM. Ilo pesynpTataM HpPOBEJEHHBIX TEOPETHUECKHX
HCCIIEIOBAHMI TIPEJUTOKEH HOBBIM JIMTEHHBIH crtaB Ha ocHoBe cHeTeMbl Al—Cu—Si (matr. P®
2754418) n nedpopMupyemblii cIIIaB Ha OCHOBE cHcTeMbl Al—-Cu—Mn. COJIEpXAIHi Mallylo 100aBKy
onoBa (Ne peructparmu 3asBku Ha narent 2024112439), u nmosBonsionme nocie TepMo0OpaboTKH
MOJIy4aTh BLICOKHE MEXaHHYCCKHE CBOHCTBA.

2. YeranosiieHo BIusHue 9BTEKTHKOOOPA3YIOIIKX YIEMEHTOB, BKIIOYAONMX P3M (La) u Ni
1 Ca, Ha (a3oBble PABHOBECHS B COOTBETCTRYIOIIMX MHOIOKOMIOHEHTHBIX CHCTEMaX, BKIIIOYas
MOCTpoeHHE  (pa30BbIX JMarpaMM B 00JACTH IIOMHHHEBOIO YIiia ¢ LeNbio yCTaHOBJICHHS
MEepCHeKTHUBHBIX  (ha3oBbIX obmacteil JUlsi KOHCTPYMPOBAHHS HOBBIX BBICOKOTEXHOJIOIHUHLIX
CCTECTBCHHBIX  AlIOMO-MATPUUHBIX  KOMIO3MLMOHHBIX ~ MarepuanoB. Ha mnpumepe psna
IKCTICPUMEHTAIBHBIX  CIUIABOB, TOMYYEHHBIX B IIPOMBINIICHHBIX H JabOpaHTaX yCIOBHSX,
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TMTPOJIEMOHCTPUPOBAHA  BOSMOKHOCTh  TIONy4eHHs  JIe)OPMHUPOBAHHBIX nonypabpukaTos s
NEPCHEKTHBHBIX KaTLIIMHCOIePKALIHX CIIIABOBR.

3. Yeranosineno ctpoenue panee HeH3ydeHHON Tpoiitoi Al-Cu-Ca u yersephoii Al-Cu-Ca-
Si chcrem B 0bnacTH amomunreBoro yria. Jlns HOBBIX CIUIaBOB Ha Gase cucrembl Al-5%Cu-(0,8-
1,4)%Ca-(1,4-1.6)%Si. NOJYYeHHBIX B BHJE OTIMBOK H Ae(OpMHUPOBAHHBIX T10TY(HabPUKATOB.
YCTAHOBJICHA BLICOKASt CKIIOHHOCTE K JIHCIIEPCHOHHOMY TBEPACHHIO, HE YCTYNAIOMWAs KIacCHUCCKHM
cnnasam Ha 6ase cuctem Al-Cu u Al-Si-Cu. Ilpu 5ToM nokasano. 4ro juis JOCTHXKEHUS 3aMETHOTO
YHPOHHCHUS P CTAPCHUH COJIEPIKAHME KPEMHHS JI0JDKHO ObITh, Kak MEHUMYM B 1,1-1,4 pa3a Bbite,
deM Kasiblusl. [lo pesysibratam npoBelleHHBIX TEOPETHYECKHX MCCIICAOBAHMIN IPEUIOKEH HOBBIMH
BBICOKOTIPOUHbIH Jeopmupyemblii criar Ha ocHose cucteMbr Al-Cu—Ca, (Ne PETHCTPALIMH 3asIBKH
na marent 2024112437). koTopblii MO3BOMSICT MHOC/TE TEPMOOOPAOOTKH MOJIYYHTH BBICOKHE
MEXAHHYECKHE CBOHCTBA: O Ha pa3pbiB He Menee 430 MITa, npesienn TeKyuecTu 6os He Mehee 290
MIla, ornocutenbioe yumnenne (8) - He menee 10.0 %. CrutaB MOKET GHITH MCHOJIB30BaH MpH
ITPOU3BOJICTBE  BLICOKONPOYHBIX Je(POPMUPOBAHHBIX 110Ty(pabpUKATOB B BUE KAaTaHbIX [UIAT W
JIHCTOB, MMOKOBOK H IIPECCOBAHHBIX MPYTKOB.

ABTOpedepar jmcceprallti MOJHOUEHHO OTpPaskaeT COZCPIKaHHE U OCHOBHbIE PE3YIIbTAaThI,
[IPE/ICTABIICHHE B JIMCCEPTALIMOHHOI paboTe.

[To rexery aBropedepar nmerores ciestyroume 3amMeuanus, Tpebyone MPOSICHCHUSA:

1) Ha crpannne 24 aBropedepata ykasano, urto IpU  BBEIEHUW MaJIOH JI00ABKH
JICTKOIJIABKHX 2JIEMEHTOB KOHIEHTpanusa Mn B crutaBax tuna 2219 MoxkeT ObITh TakKe
CYHICCTBEHHO MOBbIMIEHA. O/IHAKO 9TO YTBEPKACHHE B MOJIHON MEpe He pacKphlBaeTcs,
qTO TPeOyeT NOMOIHUTENLHBIX TOSICHEHHUHH.

2) Asropy cienosaiio Obl IpUBECTH GOIBINE AAHHBIX, 3aTPArMBAIOMIMX HE TONBKO BIHSHUE
JICTKOIIABKOH COCTABIIAIOIICH Ha YIPOYHCHHE PACCMOTPEHHBIX CIIABOB, HO H TO. B
KaKkoH Mepe, MpH [1EPEMEHHOM COJCPKAHUH OCHOBHBIX JICTHPYIOIIMX 5JEMEHTOB,

peain3oBbIBaiics Obl HEKT YIPOUHEHUSA, YTO B LETIOM IIPECTABISET HHTEPEC.

HecmoTpst na ciienantbie 3aMeuanus cCauTao, 4T npe/icTaBienHas JaMccepTanuontas pabora
10 CBOCMY TEOPCTHYCCKOMY M IKCHEPUMEHTAIbHOMY YPOBHIO, 00bEMYy, akTyalbHOCTH, HayqHOM
HOBH3HE H IPAKTHYECKOH 3HAYMMOCTH MOJIyYEHHBIX PE3YJIbTATOB COOTBETCTBYET BCEM TpeOOBaHHUSIM
«Tonosxenns o nopsijike MpHCykKIeHust yueHoii crenenn 8 HUTY MHNCHUC», npeabasiseMbIM K

MIOKTOPCKHM JiHCCEpTaLnsM, a e¢ aBTop Akomsii Toprom Kapoesnd 3aciy)nBaet npucysk/ieHus emy
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YUCHOH CTCHEHH JIOKTOpPA TEXHHUYECKHUX HayK 1o crneunanbHoctd 2.6.1. — mertanioBencHHe H

TEpMHUYecKas 0OpaboTka METAJIIOB U CILIABOB.

Hauanbuuk OT/JIejia TEXHOJIOTUH INpoOnU3BOACTBA

HOBBIX BH]I0B HpOI{yKl.IHH .
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121096, yi1. Bacumucer Koxkunoit, 1. 1, Mocksa. Poccus
Ten (495) 720-51-70 106.64-99

e-mail: aleksandr.alabin@rusal.com

Boblpaxaro coryiacie Ha BKJIIOYECHHE CBOMX [EPCOHANILHBIX JJAHHBIX B aTTECTALIMOHHBIE
ZIOKYMCHTBI COMCKATEIsl yUCHOH CTENEHH JIOKTOPA TEXHHIECKHX HAaYK AKonsHa Toproma Kapoesuua
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