OT3bIB
O(UIMATILHOTO OINIOHEHTA Ha IUccepTalMoHHYI0 padoTy ['azu3oBa Mapara Pasudosuya
"BrusiHue TUThS U TEPMOMEXaHUIECKOM 00pabOTKU HA CTPYKTYPY U MEXaHUYECKUE CBOWCTBA
craBa Al-Cu-Mg-Ag", npencraBieHHON HAa COUCKaHUE YUYEHOHM CTETNICHU KaHIuaTa TEXHUUYECKUX
Hayk 1o cnenuansHoctu 05.16.01 "MeTannoBenenue u TepMudeckas 00paboTka METalIoB U
CILJIaBOB".

Cpenu alroMUHHEBBIX CIUIABOB, IPEJHA3HAUYEHHBIX JIJI1 UCIIOJIB30BAHUS B KAUECTBE JIETKUX
KOHCTPYKLIMOHHBIX MaTepHajoB, crjiaBbl cucteMbl Al-Cu-Mg-Ag oTInYarTcs XOpOoruMu
IIPOYHOCTHBIMM CBOMCTBaMU IIPH MOBBILIEHHBIX TEMIIEpaTypax. B cOOTBETCTBUE C 3TUM OHU
MpeIHa3HAYECHBI JJI UCTIOIB30BAHUS B U3IEIHSIX, IS KOTOPBIX, HAPSAY C MaJIbiM COOCTBEHHBIM
BECOM, BaXKHBIM SIBJISIETCS TAK)KE IOCTATOYHO BBICOKHE POYHOCTHBIE CBOMCTBA B HATPETOM
coctossHuH. Kak jilerkve KOHCTPYKIIMOHHBIE MaTepUalibl aTFOMHUHHUEBBIE CIUIaBbl HAXOIAT IIUPOKOE
MIPUMEHEHNE B aBUAIIMOHHON TEXHUKE U APYTHX JETaTeNIbHbIX annaparax, IJ1e U3roTOBICHHbBIE U3
HUX U3/ MOTYT UCTIBITBIBATH a9POIMHAMUYECKUI HAIPEB UM HATPEB OT PACIIOI0KEHHBIX
BOIM3M nBUraTeneil. IMeHHo A mpUMeHEeHus B TakuxX u3aenusx ciiasel Al-Cu-Mg-Ag
MPEACTABIISIIOT HAUOOJIBIINK UHTEPEC. Y UUTHIBAs BAXKHOCTD MCIIOIB30BaHUS ATFOMUHUEBBIX
crutaBoB Al-Cu-Mg-Ag B COBpeMEHHOI TeXHUKE, 11eJIeCO00pa3Ho UX JalbHenIIee
COBEPILIEHCTBOBAHUE, KOTOPOE MOKET OCYIIECTBIATHCS MyTEM JOMOTHUTEIHLHOTO JICTUPOBAHUS
HEOOJIBIIUMHU JOOABKAMHU JPYTUX DJIEMEHTOB, a TAKXKe MPUMEHEHHS K HUM CIIeIUATbHbBIX
yOpouHsomux 00padorok. Kpome Toro, 1jst yCrnemHoro ucroab30BaHus CIVIABOB U TaJTbHEUIIIETO
UX COBEPILICHCTBOBAHMUS SIBJISIETCS BaXXHBIM O0Jiee rTy0OKOe MOHUMAaHKE IPUPOJIbI UX BBICOKUX
MIPOYHOCTHBIX CBOMCTB, 0COOEHHOCTH UX CTPYKTYPHI 1 €€ U3MEHEHHUS B PAa3JINYHBIX YCIOBUsIX. B
nucceptaiuu ['asuzosa M.P.nipeacraBieHsl pe3ynbTaThl KCCIAEA0OBAHUN, MPOBEAEHHBIX UM B
YKa3aHHBIX HAMPaBJICHUSAX, B CBA3U C UEM €€ CIIeAYyeT CUNTaTh BeChMa aKTyallbHOM.

Huccepranus ['azuzoBa M.P. cocTaBieHa Tak, Kak 3T0 OOBIYHO IPUHATO IS TUCCEpTalIUi
Ha COMCKaHUE YYCHOW CTENEH! KaHau/1aTa TEXHUYECKUX HayK 1Mo MeTayuioBeneHnio. OHa BKIIIOYAET
B ce0sl BBE/ICHHE, B KOTOPOM OTMEYAIOTCSl OCHOBHBIE OCOOEHHOCTH CIIaBOB cucteMbl Al-Cu-Mg-
Ag 1, 000CHOBBIBACTCS JIOTIOJTHUTEIILHOE JIETUPOBAHUE WX HEOOIBIIMMH T00aBKaMH CKaHIHs,
[IUPKOHUS U Te€pPMaHUs, a TAK)Ke ONMPOOOBaHNE MPUMEHUTENHFHO K HUM TEPMOMEXaHHUECKOH
00paboTKH, K KOTOPH MOYKHO OTHECTU TAK)KE U UCIIOIH30BAHHOE PAaBHOKAHAIHLHOE YTIJIOBOE
npeccoBanue. Creayrolye TIaBbl BKIIOYAIOT B ¢e0s TOCTATOYHO MOJPOOHBINA JTUTEpaTyPHBIN
0030p, onMcaHre METO/I0B UCCIIEOBAHUS U YCIIOBUIl MPOBEACHUS TEPMUUYECKO,
TEPMOMEXaHHUECKOH 00padOTOK, a TaK)Ke PAaBHOKAHAILHOTO YTIIOBOTO MPECCOBAHMSI, UCCIIEIOBAHUE
CJIO’KHOM CTPYKTYpPBI MCCJIEIOBAHHOTO CIIaBa ¢ qo6aBkamu Sc, Zr u Ge B TUTOM U
TOMOTE€HU3UPOBAHHOM COCTOSIHUSIX, UCCIIEOBAHUE MUKPOCTPYKTYPHI CILJIaBA U €€ U3MEHEHUS TIpU
MIPOBEJICHUHN TEPMOMEXaHNIECKON 00paOOTKH, BKIIIOUAs PaBHOKAHAIBLHOE YIJI0BOE MMPECCOBAHUE
(PKVII) B pa3nu4HbBIX YCIOBUSX, U3YUCHHE MEXaHMUECKUX CBOMCTB CIUIaBa B Pa3JIMYHBIX
COCTOSIHHSIX C OIEHKOW BKJIa/Ia Pa3IMYHBIX CTPYKTYPHBIX (DAKTOPOB B MPOYHOCTHBIE CBOMCTBA U
BBIBOJIBI.

B BBIMOTHEHHBIX TUCCEPTAHTOM HUCCIIEIOBAHUSAX TIOTYUYCHBI BaXKHBIC HAYYHBIE PE3yIbTaTHI,
U3 KOTOPBIX CIEAYET OTMETHUTH CIIEYIOIIHE.

1. YcraHoBieHo, B cocTaBe Kakux (a3 MPUCYTCTBYIOT B CTpyKType cruiaBa Al-Cu-Mg-Ag B
Pa3IMYHOM COCTOSIHUU JOTIOJHUTENbHBIC JIETUPYIOLIKE 31eMeHThI Sc, Zr, Ge, Ha OCHOBaHUU



Y4ero MOXKHO TOHATh M OLIEHUTH 3()(HEKTUBHOCTh UX BIUSHUS HAa CTPYKTYPY U CBOWMCTBA
HCCJIETyeMOTO CILIaBa.

2. YcraHOBIIEHBI OCOOEHHOCTH pacia/ia IePECHIEHHOr0 aJlOMUHUEBOTO TBEPOTO pacTBOpa B
craBe Al-Cu-Mg-Ag ¢ no6aBkamu Sc, Zr u Ge, oJIBEprHyTOro X0JOHOM IIACTUYECKON
neGopMaluu MEeXIy 3aKaJIKoi 1 ctapeHreM. [1okazano, 4To Xoo1Has macTu4ecKas
nedopMarusi MOKET MPEnsITCTBOBaTh 0OpazoBanuto 30H ['Tl, cnocobcTBOBaTh 00pa30BaHMIO
IpY pacnazie MPOMEXYTOUHBIX (pa3, XapakTepHBIX Ui pacnazia TBEPAOTro pacTBOpa B CIUIaBaxX
Al-Cu (0") m Al-Cu-Mg (S"',S"), u3meHATh MOP(OJIOTHIO IJIACTUHYATHIX BbIIeIeHUN (a3bl 2.

3. YcraHoBieHbl U3MeHEeHH B CTpyKType criaBa Al-Cu-Mg-Ag npu npoBeJIeHUH HHTEHCUBHOMN
mactuaeckoit nepopmanuu PKYII nmpu noBsimennbix temneparypax 250 u 300 °C,
COOTBETCTBYIOILUX CTaJUSAM 3HAYUTEIBHOTO Pa3ylIpOYHEHHUIO [IPU paca/ie alloOMUHUBOTO
MIEPECHIIIEHHOT0 TBepAoro pacTBopa. [Ipu 3ToM BhIsiBIeHA crieruduyeckas
MOCJIEIOBATEILHOCTH (ha30BBIX MPEBpallleHuH TIpH pacmnaje, a umeHHo [ITP — Q —
0+S+0'(MgAg)+U(AIMgAg)+Ag, koTopoe 00bsICHsIeTCs qucnepriupoBanueM Q-¢a3bl B
pe3yabTare aeopMalyy, a TAkKe H3MEIbUYEeHUE 3ePeH ATFOMHUHUEBOTO TBEPIOTO PACTBOpA C
yBeIM4YeHUeM unciia npoxoaos npu PKVYIL

4. Cnenyer Takke OTMETUTh IPOBEACHHBIN IUCCEPTAHTOM TEOPETUYECKUM pacueT BKJIaJ10B
pa3IMYHBIX MEXaHU3MOB yIpouHeHus ciuiaBa nociie PKY npeccoBanus. KOTOpsIid mokaszai .
[JIaBEHCTBYIOIIYIO POJIb B YIIPOUHEHUUH JAUCIIEPCUOHHOIO MEXaHU3Ma B CTApPEIOLINX
ATIOMUHHUEBBIX CIJIaBaX.

[IpoBenennsie I'azu3oBeiM M.P. nccnenoBanusa UMEIOT NPAKTUYECKYIO HAPABIEHHOCTb.
Onu O6bUTH CBS3aHBI C Pa3pabOTKOM JIETKOTO KOHCTPYKIIMOHHOTO CIIJIaBa HAa OCHOBE aJlOMUHUS U
onpoOOBaHUs HOBBIX ITyTEH yJIydllIeHHUE €ro MPOYHOCTHBIX CBOMCTB. B utore padbot Obu10
YCTAHOBJIEHO, Kakue 00paboTKH 00eCcneunBaloT HaWTydlllee COYeTaHne MPOYHOCTH U
IUTACTUYHOCTH MpU TeMIepaTypax OJIM3KUX K KoOMHaTHOM (00paboTka T840) n MakcuManbHYIO
XKaporpoyHOCTh (00paboTka T6).
3ameuanus o padore:

1. Hactp. 158 B BBIBOAE 2 10 IVIaBE 5 CHUKEHUE IPENEIIOB MOJI3YYECTH U JUINTEIBHON
IIPOYHOCTH CILJIaBa B pe3yjIbTaTe IJIaCTUYECKOH ehopMaliuy MeXay 3aKajIKOH U CTapeHUEM
00BSICHETCS «IUCIIEPrUPOBaHNEM ITIACTUH Q-(a3bl, uTo obnerdaeT Tpanchopmamio Q—0 B
IIPOLIECCE MOI3YUECTH/IPOAOKUTEIBHOCTH CTapeHUs». B TakoM 00bSICHEHUN HE YUUTHIBAETCS
TO, UTO IOCJIE MJIACTUYECKOH JleopMaluy allOMUHUEBBIN TBEP/IbIM PacTBOP B CIIJIaBE OCTAETCS
ne(OPMUPOBAHHBIM U €r0 KpUCTAIIIMYECKAasl pelIeTKa COIEP>KUT MOBBIIIEHHOE KOJIUYECTBO
NeeKTOB, UTO TAKXKe MOXKET CKa3bIBaThCs HA CBOMCTBAX CIJIABOB.

2. Crp. 70. B Tabmuie 4.1 mpuBoIATCS reOMETPUUECKHUE TapaMeTphl yacTuil {2-¢a3bl mocie
XOJIOZHOHM MpOMeXyTOUHOH muactudeckoit nepopmanuu npu TMO. IIpu aToM ¢ yBenndeHnem
cTene’u aedopManuu o0beMHast 1071 2-4acTUIl U3MEHSIETCA 110 KPUBOM C MAKCUMYMOM, a UX
TOJIIIMHA U3MEHSAETCS 110 KPUBOM ¢ MUHUMYMOM. YeM MOXKeT ObITh 00YCIOBIIEHO TaKoe
M3MeHeHne 00BbEMHOM 10U QQ-9aCTHI] M X TOJIIUHBI? ITOMY HaJI0 1aTh OOBsICHEHHUE.

3. B amccepranuu npuaaeTcs CIUIIKOM O0JbIIOE 3HAaU€HHE PACTBOPUMOCTH CKaHIUS B
paBHOBecHOU (haze O cuctembr Al-Cu B TUTOM COCTOSTHUU CIUTaBa, YTO YUYUTHIBAETCS B
MOBEJICHUHU ATOH (pa3bl MPU rOMOTEHU3AIMH U 00pa30BaHUU MIPU ATOM COZIEpIKaIlel MeIb U
cKkaHauii paBHOBeCHOU (pa3et W (cTp.49-52, 60 u np.). PactBopenue Sc B ¢aze 6 B mutom
COCTOSIHUU 0a3zupyeTcs Ha pe3yJbTaTax JOKaJIbHOI0 XUMHUYECKOTO aHaIN3a P HAOII0AeHUN
CTPYKTYPHI CIIaBa B MPOCBEYMBAIOIIEM JIEKTpOHHOM MuKpockorne (Puc. 3.3, Bkimtouenue C).



OJHaxo, noka3bIBaeMoe MpH 3TOM Ha IPUBEJIEHHOM CNIEKTPE COEPKaHUE SC COCTABIAET
TosbKO 0,46 aT.% U CpaBHUMO C MOKA3BIBEMBIMH coJiepxkaHusMU Mn u Ag. DPakTHyecKu
YCTAHOBJIEHHOE 3HAYEHHE PACTBOPUMOCTH Sc B (hase O 6JIM3KO K yPOBHIO OLUMOKHM M3MEPEHUI.

4. Tlo muccepTauly MOXHO CAeNaTh HEKOTOpHIE 3aMeyaHus 1o ee opopmienuio. Tak na Puc.3.1a
NPUBOJIUTCA CTPYKTYpa CIUIaBa NPY YBEJUYEHUH X 75, KOTOpas paccMaTpuBaeTcs Kak
MaKpOCTPYKTYpa, B TO BpeMsl OOBIYHO CYMTAETCS, YTO MAKPOCTPYKTYpa COOTBETCTBYET
yBeJnueHuto He 6onee, yem x25. Ha Puc.3.2,r,1 npuseaens! caumku COM, Ha KOTOPBIX BUAHBI
TOJLKO TeMHbIe nosis. g Puc.5.8 (ctp.142) B noaprcyHOUHO# MOAMKCH Clie 10BAJIO OB
yKasathb ycnoBust TMO a1t MCXOTHOTO COCTOSIHUS.

CrenaHHble 3aMeYaHUs HOCAT YaCTHBIN XapakTep W He CHIKAIOT OOLIelH MOI0KUTENBHOH
OLIEHKH paboTEHI B LI€JI0M, KOTOpas ABJIAETCA 3aKOHYEHHOH HayYHO-UCCIIEN0BATEIBCKOM
KBanu(puKaLMOHHON pabOTOH, UMEIOLIEeH CYLECTBEHHOE 3HAYEHHE [ Pa3BUTHS
COOTBETCTBYIOLIEN OTpaciay 3HaHUM. MccnenoBaHus aBTopa akTyalbHbl M BEINIOJHEHEI HA BEICOKOM
Hay4YHOM YpOBHE C MCIT10JIb30BAHHEM COBPEMEHHBIX METOJOB aHA/IU3a CTPYKTYPHI U ONpeieNieHus
CBOMCTB craBoB. OcoOEHHO cleayeT OTMETUTh NPOBEAECHHBIE ABTOPOM B 3HAYMTENLHOM 00bEME
noJpo6HbIE UCCNIEJOBaHUA CTPYKTYPHI H3y4aeMOro CIljlaBa B COBPEMEHHBIX CKAHUPYIOLIEM H
NPOCBEYMBAIOLIEM 3JUICKTPOHHBEIX MHKPOCKOIIAX, a TAK)KE TEOPETHYECKHUE pacyeTsl. MaTepuansl
JUCCepTaLliy NpescTaBieHsl B 13 nybaukanmax B u3ganusx, pekomennaosanusix BAK. ITo
pe3yibTaTaM NpOBEIeHHBIX UCCIIEI0BaHUi onyyeH oauH [lateHT Ha u3obperenue Poccuiickoii
®enepauun. OHU J0I0KEHBI M 00CyxIeHbl Ha 7 Poccuiickux 1 MexxIyHapoJHBIX HAyYHBIX
koH(pepeHuusx. HecomHeHHa npakTHyeckas 3HaUUMOCTb BBITNIOJHEHHO paboTH.

YuuthiBas BblLIECKa3aHHOE, CIEyeT CYUTATh, YTO paboTa "BausHue TuUThs U
TEPMOMEXaHHYECKOH 00paboTKM Ha CTPYKTYpY U MeXaHHueckue cBoiicTsa cruiaBa Al-Cu-Mg-Agy»
cooTBeTcTBYET TpeboBanuAM [1.9 [TonoxkeHus o npucyKaeHUs yYSHBIX CTeNeHe, MpeabABIsSeMbIM
K AMCCEpTAaLMU Ha COMCKaHUE YYEHOW CTENEeHH KaHauaTa TEXHHUECKHX Hayk, a ee aBTop ['a3u3oB
Mapar PazugoBuu 3acnyxuBaeT npucyxjaeHus eMy MCKOMOii cTeneHy no cnenuansyoctu 05.16.01
"MeranioBeicHHE U TepMHUYECcKas 00paboTKa METALIOB U CILIAaBOB".

ABTopedepat oTpaxkaeT OCHOBHOE COAEP>KaHHE JUCCEPTALUH.
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