OT3bIB
Ha aBropedepar auccepranuu HaymoBoil EBrenun AnekcanipoBHBI Ha TEMY
«Pa3paboTKa Hay4HBIX OCHOB JIETHPOBAHHUS IFOMUHHEBLIX CILTABOB
IBTCKTHYECKOTO THITA KaJIBIIHEM», PEACTaBICHHON Ha COUCKAaHUE YUEHON
CTEIIEHU JIOKTOpa TEXHUYECKUX HayK Mo crierranbHocTH 05.16.01 —

MerannoBeeHre U TepMuyeckas 00paboTka METa/IJIOB U CILIaBOB

Pabora HaymoBoii E.A. nocesiiieHa akTyanbHOH 3a/1aye — pa3paboTKe HAYYHBIX
OCHOB JIMTEMHBIX aJIlOMHHMEBBIX CIUIABOB Ha ocHOBe 3BTeKTHKH Al-Ca. B Hacrosinee
BpeMsi OOJIBIIMHCTBO JIUTEHHBIX AIFOMUHHUEBBIX CILIABOB CO3/JaHO HAa OCHOBE IBTEKTUKU
Al-Si. CymecTByeT psj CIIaBOB CO3/IaHHBIX HAa OCHOBE 9BTEKTHYECKUX cucTeM Al-Ni u
Al-Ce a1 npuMeHeHUs B KaYECTBE JKAPOMPOUHEBIX U JIEKTPOIPOBOJIALIUX MATEPUATIOB.
[IpygeM 5TH cITaBBl MOTYT OBITh HCHONB30BAHBI Kak B JIMTOM, TaKk U B
nehOPMHUPOBAHHOM COCTOSIHHH. ABTOpP JHUCCEPTAllMM BBIIOJHWIA CHCTEMATHYECKOE
UCCJIeIOBAaHKE, KOTOPOE COJEPXKUT JIOCTAaTOYHOE KOJIWYECTBO HOBOH  HAay4HO-
TEXHUYECKOH HMHGOpPMALMU M TI03BOJSET JOCTATOYHO IIOJIHO OLEHUTh BO3MOXKHOCTH
MCIIOJB30BaHUs CIUIaBOB Ha ocHOBe cucTeMbl Al-Ca, MOHATE WX HEAOCTAaTKU M
JOCTOMHCTBA 110 CPABHEHMIO C MU3BECTHBIMU JUTCHHBIMH crutaBamMu. Cpelu pes3y/ibTaroB,
noiayueHHbIX HaymoBoii E.A., Xouy BeI1eTUTh HaMOOJIEE BayKHBIE.

1. CmtaBel Al-Ca oOnajgaroT Xopouled KUAKOTEKY4YeCThlO, CPaBHHMOH I10 3TOMY
nokasareio co cruasamu cucteM Al-Si, AI-Ni u Al-Ce. D10 00yc/0BI€HO HEOOIBIIUM
TEMIIEPATYPHBIM HMHTEPBAIOM MEKIY JIMKBHIYCOM U COIMAYCOM (TeMIeparypoil
OBTEKTHKH) INpH BecOBHIX KoHIeHTpauuss Ca or 4% po 10%. B sTtom nuamasone
KOHIIEHTpalui BO3MOJKHO  CO3JJaHHE  JIOIBTEKTUYECKUX, OBTEKTHUYCCKMX H
3a9BTEKTUUECKUX CIUIABOB Ha ocHOBe cucteMbl Al-Ca. CrmaBel MMEIOT BBICOKYIO
KOPPO3HOHHYIO CTOHKOCTh W MOTYT PaccMaTpuBaTLCsA KaK 3aMeHa  CHIIyMUHAM (Al-Si
CIUIaBBI) Ul IIPUMEHEHHMIT B arpeccHBHBIX cpefax. Kpome Toro, cruiaBel Al-Ca UMEIOT
HECKOJIBKO MEHBIIYIO ILIOTHOCTH. Kak jkapornpouHslie MaTepuansl ciasbl Al-Ca  Bpsin
AU MOTryT paccmarpusarbes. JloctomHcTBOM ciutaBoB Al-Ca sBisercs BO3MOMKHOCTH

MOBBIIEHUS. WX TIACTHYHOCTH 34 CYET MOoJIydyeHus cdepuueckoi hopmbl yacTull hassl




AlyCa chepoHIH3HPYIONMM OTXKHTOM, BMECTO MOAUGHUMPOBAHHA. TakuM o0pazom,
pabora HaymoBoii E.A. mo3Boimia kak CHCTEMaTH3MPOBATh MMEIOIIMECH JAHHBIE I10
cmaBaM Al-Ca, Tak W TOTYYMTh HOBBIE 9KCTIEPMMEHTAIBHBIC DPE3Y/IBTATHI KOTOpBIE
TIO3BOJIAIOT MOHATH MECTO CIUIABOB 9TOH CHCTEMBI B JINTEHHBIX AIFOMUHHCBHIX CILIABAX.
2, OBTeKTnyeckuil cras Al-7.6%Ca 1eMOHCTPUPYET MPHMEPHO TaKHE 3K CBOHCTBA
Kak anajgoruynble crmaBel Al-11+12%Si nnmm Al-6%Ni, HecMoTps Ha GonbIImii
YIenbHBIH 00beM uHTEpMeTaIHaHOH (aszsl AlyCa. CTOMT OTMETHTH OTHOCHTEIBHO
HHU3KYIO BEJIMYHMHY Tpejena TeKY4eCTH M OTHOCHUTEIBHOIO yUIMHEeHHs. Ilocneanee He
OYCHb MOHATHO, MOCKOJIbKY CYIIECTBYET BO3MOKHOCTH chepouansanmu passr Al,Ca. C
ApYrol CTOPOHBI BPEMEHHOE COMPOTHBIICHHE pa3pyIIeHUIO ModTH Ha 30% BBIIIE, YeM B
ananorndHelx craBax AK12 m Al-6%Ni. ITo Bceil BumumocTn, GosblIoii yaenbHBIH
00seM (asel AlyCa IpUBOAUT K JIOKaaM3almy AeGOpMAH B allOMHHHEBOI MaTpule,
4TO BEJET K €6 UHTEHCHBHOMY HaKJIEIy.

3. ABTOp noKasana, 4to ciuiaBel Al-Ca cinabo uyBCTBUTENBHBI K npuMecsM Fe u Si.
OOpaszoBaHue HroJbYATHIX KPUCTALIOB MHTEPMETALIMJIOB JKEIe3a BO3MOXKHO TOJBKO
MpHU  COJICPIKAHMM JKelle3a HeMHoro Oombine, uyeM 1% M JIerko mnoaaBiseTcs ¢
YBCIMYCHHCM CKOPOCTH OXJaX/JICHHA. IJTO IO3BOJISIET MCIIOIB30BATh JUIS IOJIYYEHHUS
3TUX CIUIABOB JICIICBBIA MEPBUYHBIM aJIOMMHHMH C TMOBHIIIEHHBEIM cojiepxkaHuem Fe.
ITosromy MOXHO paccMaTpuBaTh 3aMeHy cruiaBamu Al-Ca crraBoB  Al-Si, kak
yIEUIEBJIEHUE JIMTEHHOTO TPOU3BO/JICTRA.

4. ABTOp TpoBela CHUCTEMATMYECKOE HCCIEIOBAaHHE BIMAHHS — Pa3IMYHBIX
JETUPYIOIIKMX 3JCMEHTOB Ha CTPYKTYPY M CBOWCTBa JBOIHBIX cruiaBoB Al-Ca. Dta
paboTa MOCTpOeHa 110 NPMHIMMITY AHAIOTHYHBIX PaboT MO CO3JAHHIO BBICOKOIPOYHBIX
JIUTEHHBIX CIUIABOB, HMEIOMINX B CBOEM COCTABE KOMIOHEHTHI, 00pa3yoline SBTEKTHKY,
¥ KOMITOHCHTBI, YIPOYHSIOIIME alIOMHHHEBYIO MATpULy (CTaHJapTHBIC YIPOYHHTEIH
nepopmupyeMeIx citaBoB — Zn, Mg, Cu u ap.). OueHb MHTEPECHBIM IPEACTaBIIACTCA
IoJIyYeHHe JTUTeHHOH Kommo3uuuu cruiaBa Al-10%Zn-3%Mg 3a cueT HCIOIB30BaHUA
JO09BTEKTHYECKOro cocraBa ¢ 3.5%Ca. CnaB JeMOHCTPHUpPYET XOpollee COUYeTaHHE
IIPOYHOCTHBIX CBOMCTB M JUTEHHBIX XapakrepucTUk. OH MOXET paccMaTphBaThC Kak
MepPCIIEKTHBHBI BBICOKOIIPOYHBIH JIUTEHRHBIA AJIIOMHUHHMEBBIN CIUIaB C

yJIOBJIETBOPUTEIHHBIMH JTUTEHHBIMH CBOMCTBAMH.



3. Cieayer OTMETUTD psAJl pe3yJIbTATOB 110 MOJIYYCHHIO CIUIABOB HA OCHOBE CHCTEMBI
Al-Ca ¢ no6aBkaMu Zr W/uiau Sc. DTH CIUIaBbl UMEIOT IPOYHOCTH HA YPOBHE CUIIYMUHOB
U MOI'YT NPUMEHATHCSA KAaK B JIMTOM, TaK U Je(OpPMUPYEMOM cOCTOsSHHMU. X cBoiicTBa
BBIIIE, YEM CBOMCTBA CIUIABOB, HE COJEPMKALIMX KAIBLUH, C aHAJOTHYHBIM COIEPKAHUEM
Zru Sc.

Takum oOpazom, pe3ynbTaThl AuccepTallMOHHOW pabore HaymoBoii EBrenuu
AJleKCaHIpOBHBI OCTATOYHBI /Ul OLIEHKH BO3MOKHOCTH MPAKTHYECKOTO TPHUMEHCHHSA
ciiaBoB Al-Ca B KadecTBe 3aMeHBI APYIMX JHMTEHHBIX CIUIABOB HAa OCHOBE AFOMHHUA.
DTU CIUIaBbl HE YCTYNAIOT CHIYMHHAM IO JIMTEHHBIM CBOMCTBaM, MPEBOCXOIAT WX IO
YPOBHIO BPEMEHHOI'O COMNPOTHUBIEHHS Ppa3pylIEHHIO, MO KOPPO3MOHHON CTOHKOCTH WU
uMeroT Gonlee HU3KYIO IIIOTHOCTH. Ha 6a3e 3To# cucTteMbl MOryT ObITh CO3/1aHBI CILIABBI
BBICOKOH I[MTPOYHOCTH H CpeHHefI MNpOYHOCTH 3a CUET AOIOJIHUTC/IBHOI'O JIETHPOBAHHA.
[TonydyeHHBIe HayuHBIE pe3yNbTaThl UMEIOT BaJKHOE HAyUHOE 3HAUEHHE T PU3HUeCKOH
METAUTYpPTUH ATIOMHHMEBBIX CIUIABOB, YTO IMO3BOIMIO MX ONYOJIMKOBATH B BEILYLIMX
METALIOBEIYECKUX IKYypHAlIaX, BXOAAIMX B Oa3pl nurupoBanud WoS u Scopus, B TOM
yuciie B 9 crarsax, BXOIMUX B repBblii kBapTwis SJRio Takxke pesynsraTel paOOThI
HaymoBoii E.A. ObIM 10M0KEHBI Ha MHOTOYHMCIEHHBIX KOH(EpPEHLMAX, BKJIHOYast
MeKIyHapoaHble. TexHu4YecKre pelieH s 3allUIIeHbl 4-Ms MaTeHTaMu.

ITo aBTOpedepaTy MMEIOTCSI BOIIPOCH] U MOXKEIAHUS.

1 HecMoTpst Ha TO, 4TO JaHHBIE B aBTOpedepaTre TEXHOJIOTHYECKUE PEKOMEHIALHH
nozsonwin komnanun OK PYCAJI B mocnenHue rojsl HauyaTh OCBOEHUE TEXHOJIOTHH
nonyuenus Al-Ca criiaBoB, B aBropedepaTe 3TO He HAlIO OTPa)KeHHE.

2 B aBropedepare OTCYTCTBYIOT JaHHBIE IO COMNPOTHUBIECHUIO KOPPO3HH CILIABOB,
conepskammx 9+10%2Zn u 3%Mg. B To e BpeMst U3BECTHO, UTO Takue criaBbl 6e3 Ca He
HAIDIM TPUMEHEHUST MMEHHO H3-3a IpobjeM ¢ KOppO3HWEW IOJ HamnpsuKeHHEM, 4TO
pelaeTcs JA0MOJHUTENBHBIM BBeleHreM 10 1.6%Cu win orpanndyenreM Z(Zn+Mg)<6%.
3. B asropedepare OTCYTCTBYIOT MdaHHBIE 1O 3nekTponposogumoctd  Ca
conepikanx crutaBoB Al-Zr(Sc). OTH JaHHBIE BaKHbI, IIOCKOJIBKY TaayT BO3MOXKHOCTb
OLIEHUTH UCIIOJB30BaHUE 3TUX MAaTEPHATIOB B KAYECTBE 3/ICKTPOIIPOBOIOB.

4. N3 Tekcra aBropedepara ClIeAyeT. UYTO BO3MOXKHO CO3J@aHKME aHajora CIuiaBa

AA356 Ha ocHOBe mosBTekTHueckoro ciuiaBa Al-Ca. OgHako, OJHO3HAYHO 3TO HE



[10KA3aHO, XOTS TOHATHO, YTO MCIONB30BaTh YHPOYHEHHE METACTAOMILHBIMU dazamu
cucteMsl Al- Mg,Si Tuna B He yaanocs.

B nenom paGorta ya0BIETBOPAET TpeOOBAHUAM, NMPEABABIACMBIM K JOKTOPCKUM
JCCEPTAIISM, COOTBETCTBYeT TpeGoBanusM I1. 9 «IIonoiKeHus 0 MPUCYIKACHUH YHCHBIX
cremneHeity, a ee aBrop EBrenus AnexcannpoHa HaymoBa 3aCIyKHBacT TIPUCYIKICHAA
YUGHOM CTENEHH JIOKTOpa TEXHHYECKHX HAayK MO0  CIEIHaTIbHOCTH 05.16.01

«MeTannoBeeHIE 1 TepMIdeckas 00padoTKa METa/LIOB H CILIABOBY.

IIpodeccop xadeapbl MATEPHATOBEIACHUS U HaHOTEXHOJIOT U,
JAOKTOP (PM3MKO-MAaTEMaTHYECKMX HAYK 110 CIIEHUaIbHOCTH 01.04.07 ®dusuka TBEPAOTO
Tena
T At ;
Kaiiosimes Pyctam OckapoBHY

DezepalbHOE TOCY IAPCTBEHHOE ABTOHOMHOE 00pa30BaTENIbHOE YIPEAKACHHE BLICIICTO
o6pazopanus «benropoackuii rocy1apCcTBeHHBIH HALIMOHAJIBHEII UCCIIeI0BaTEIbCKUH
YHUBEPCHUTET,
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