OT3bIB

o(QULIHMATBHOTO  ONIIOHEHTa Ha  JMCCEPTALHUIO XKemuyxuukoBoit  Jlapeu
AnekcaspoBHbI «BiusHue 1edopMalyy Ha CTPYKTYpY ¥ MEXaHMIECKHUE CBOICTBA
Al-Mg-Sc-Zr criaBay, TpPEJICTAaBICHHOM Ha COHWCKaHUE YyUEHOW CTerneHu
KaHIM/1aTa TEXHMYECKUX HayK 1o crerpuansHocty 05.16.01

CkaHauii sgBisieTcs OIHMM M3 caMbIX O(QdEKTUBHBIX JIETHPYIOLIHX
KOMIIOHEHTOB B aTIOMHHMEBbIX crutaBax. CKaHIMil camblil CHIIbHBIA MOLM(pHKATOP
IUTOH 3epEeHHON CTPYKTYpPbl alIOMMHHMEBBIX CILIABOB, BBEACHWE CKAaHIM 1acT
BO3MOXKHOCTH  MOJY4aTh CIUTKM C TPEIENbHO  W3MeJBueHHOH 3epeHHOU
cTpykrypoit.  CkaHaud  camblid CUJIHBIM  AHTUPEKpUCTAIM3aTop I
ATIOMUHMEBBIX CILTABOB, JUTS CIUIABOB HEKOTOPBIX cHcTeM, Hanpumep, Al-Zn-Mg,
TeMmreparypa peKpUCTaIM3aliy 0] AeHCTBHEM n00aBKHM CKaHAMS ITOBBIIIACTCS
10 nukBHayca. VI, HakoHell, CKaHIMH Camblil CHIBHBIH yNPOYHHTEIb. JloGaBka
ckamausi, Hampumep, K cmiaBy Al-5%Mg moBbIIAET Hpefea  TEKyHqeCTH
OTONOKEHHBIX  smmcTtoB ¢ 150 mo 300 MIla. OcHoBHas mpakTH4eckas Le/lb
BBEJeHMS CKAHJMS B AQIIOMHHHEBbIE CIUIABBI 3TO MOBBIMICHHE TPOTHOCTHBIX
xapakTepucTHK. [109TOMy McCiefoBaHue allOMUHHUEBBIX CI/IABOB €O CKAHIHEM
Mpe/ICTaBIIsIeT He TOJIBKO HAy4HbIH MHTEPEC, HO M MMEET OOJBILION MPAKTUYECKUH
CMBIC. DTH UCCIIeJOBAaHUS OTKPHIBAIOT HOBBIE BO3MOXKHOCTH, HOBBIC NEPCIIEKTHBbI
JUTSE CO3/IaHMS YHUKATBHBIX KOHCTPYKIIMOHHBIX MAaT€pHUaJIOB.

MHOTrOCTOPOHHEE U TOJOKUTENbHOE ACHCTBUE CKaHAWS HanboJee CUILHO
TPOABJISIETCS TP BBEIEHUH €r0 B CILJIABbl CHCTEMBI Al-Mg. B HacTosiuieu pa60Te B
KauecTBe HCXOJHOTO Marepuana Obu1 BbIOpaH cruia Al-6%Mg c IIO6aBKaMI/I
CKAHMS ¥ IMPKOHHMSA U HEKOTOPHIMU APYTUMH MEPEXOIHBIMU METAJIIAMH. [enb
Hactosiiedi ~ paboThl  3aKjglodanach B HCCICIOBaHHH BO3MOYKHOCTEN
neGOpMallMOHHOTO  BO3/CHCTBUA ~ HA YIOMSHYTBIH ~CIUIaB Ul TOTy4EHHs
HEOBXOIMMOT0 KOMILIEKCa CBOMCTB Ul paboThl MpH KOMHATHOH Temmeparype U
Ipy Temmeparype Jkuakoro asora. Hacrosimas pabota, MOCBAIEHHAs U3yYeHHIO

piusiHds  AedopManuMu  Ha CTPYKTYpy U CBOMCTBa  CIIaBOB Al-Mg-Sc-Zr,




0e3yCJIOBHO SIBIIsIETCS aKTyaJIbHOM.
B pabGore 6b1110 MOKa3aHo:

|. Bnaronaps yBelWUYEHUIO CTENEHH AehopMaluu U COYETAHUIO ropsiuei U
XOJIONHOM JedopMal yAaeTcss B JBa pa3a IMOBBICHTH IPOYHOCTHBIE
XapaKTePUCTUKU CIUIaBa I10 CPaBHEHHMIO C JIUTBIM COCTOSIHUEM IpH
COXpaHEeHUH XOpOIlel MIacTUYHOCTH. Tak, mpeaesn TeKy4eCTH MOBbIILAeTCs
¢ 225 Mna no 520 MIla npy CHH)KEHUM OTHOCHTEIIBHOTO yUlMHeHus ¢ 18%
10 8%. Ilpu TeMmrmepaType >XKHIKOrO a3oTa IOJyYeHHbIH MaTepual HMeeT
BPEMEHHOE conpOTHBneHHé 700 MIla npu yamuHeHuu 13%. C yderom
MaJioro yaeiapHoro Beca (2,65 r/cM’) 3TO XapaKTePUCTHKH YHHMKaJIbHOIO
KOHCTPYKLMOHHOTrO  Martepuana. (DakTH4ecKd 3TO  HOBBIM  KJacc
KOHCTPYKLIMOHHOIO ~ MaTepHana —  TEpMHUYECKM  HEYIpPOYHsSeMbIH
BBICOKOTPOYHBIN aTIOMUHHUEBBIH CILIAB.

2. CUCTEMHO €  HCIOJb30BaHMEM COBPEMEHHBIX METOJO0B MCCJIEI0BaHuUs
CTPYKTYpbl M3y4eHO H3MEHEHHEe 3€PEeHHOM M BHYTPU3EPEHHOH CTPYKTYpbI
cIulaBa B Mpolecce ropsveil W XOJOAHOM JaepopMaiMu JIMTOro CIUIaBa.
JlaHBl KOJNMYECTBEHHBIE OLIEHKH CTPYKTYPHBIM H3MeHeHHsM. BbisiBieHa
CKJIOHHOCTh CIUIaBa K JIOKaJdu3aluu JedopMaluyd B 3aBUCUMOCTH OT
yCIoBUH 1eopmMalii — TEMIIEPATYPbI, CKOPOCTH.

3. Bonpluoii Hay4HbIA U elle O0NbIINKM MPAKTUYECKUH UHTEpeC NMPeACTaBIAI0T
pe3yJIbTaThl UCCIIEI0BAHMs CBAPUBAEMOCTH HOBOI'O CIlJIaBa METOIOM TPECHUS
¢ nepemelnBaHueM. [lepCHIeKTUBHBIH BbICOKOIPOU3BOAUTEIbHBIH METO/,
OCBaMBaeMbIi B HacTosLIee BpeMsl BBICOKOTEXHOJIOT MYHBIMH
OTeYeCTBEHHBIMH  OTpAcisiMH, B YaCTHOCTH  PaKETHO-KOCMUYECKOU
OTpaciiplo, ObecreyrBaeT IMOTyYeHHe CBapHBIX COCJMHEHUH W3 JIMCTOB
MCCJIEI0OBAHHOIO CIIaBa PAaBHOIIPOYHBIX OCHOBHOMY MaTepualy.

4. PaGorta MMeeT mpaKTHYeckoe 3Ha4yeHHe. I3 BpIOpaHHOro cruraBa MM
GIM3KOrO K HeMy IO COCTaBy C HCIIONIB30BAHHEM TEPMOMEXaHUYECKOH
06pabOTKK MOXHO MONy4aTh KaTaHble MOy (haOpuKaThl Ajs U3rOTOBJIECHHS

CBApHBIX HUCTEPH I MEPEBO3KHU KHUIKOTO azoTa. Takas MUCTEPHA 6yIIeT B




J1Ba pa3a Jierye, 3Ha4uTeJIbHO HAZIe)KHEE U JI0JITOBEYHEE LIUCTEPHBI U3 CTaJIH.
Jluccepraumst mpekpacHO 0¢GOpMIIEHa, XOpOIIO MPOUUTFOCTPUPOBAHA
HarIsiAHBIMU Tpadukamu ¥ GoTorpagusiMu CTPYKTYP U U3JIOMOB.

JIOCTOBEpPHOCTh IIOJIOKEHUM, 3aKJIIOYEHUW U BBIBOJOB OCHOBaHa Ha
UCIIOJIb30BAHUM CaMbIX COBPEMEHHBIX METOJOB MCCIIeJOBAaHUM W Ha

00Jb1IOM 00BEME IKCIIEPUMEHTOB.

PaGoTa umeer cieayromye HeTOCTaTKHU:

1. Beimyckaemble IpOMBIIIEHHOCTBIO MOy hadpukaTs! U3 cruiasoB Al-Mg
tuna AMrS, AMr6, kak MOpaBWJIO, HCIOJb3YIOTCSI B OTOXIKEHHOM
cocTosiHUU. B 3TOM cocTostHMM aocTuraercs Haubosiee OaaronpUsTHBIN
KOMIUIEKC TEXHOJOTHYECKUX U IKCIUTyaTAallMOHHBIX CBOMCTB: BBICOKas
TEXHOJIOTHYeCKasi TUIACTUYHOCTh, XOpOIllee COYETaHWE MPOYHOCTHBIX,
MIaCTUYECKUX W KOPPO3HMOHHBIX CBOWCTB M, YTO OYE€Hb BaXKHO,
CTaOMJIBHOCTD 3TUX CBOMCTB MPHU JJTUTEIBHOM dKCIUTyaTaluuu usaenus. K
CO’KaJIeHHIO B HacTosIIel pabore He ObUIM MCClEeOBaHbl CTPYKTypa W
CBOWCTBA NMPECCOBAaHHBIX M KaTaHBIX IMOJy(HaOpUKATOB B OTOMXKEHHOM
COCTOSIHUH.

2. OcobeHHOCTH CTPYKTYPBI 7 CBOMCTBa ne(hopMUPOBAHHBIX
noiayGaOpuKaToB W3 QIIOMHUHHMEBBIX CIUIAaBOB, B OCOOEHHOCTH W3
AJIIOMAHUEBBIX CIUIABOB  JIETMPOBAHHBIX CKaHIMEM BO  MHOIOM
OTIpeIeNISIIOTCS, HACIeAYIOTCS CTPYKTYPOM M Ka4yeCTBOM HCIIOJIb3yEMOIro
cnutka. [lpu mpoBeneHMM IJTAaBKM M JIUThSL CIMTKOB HCIOJB3YHOTCS
CrelMalIbHO To100paHHbIe TeMIepaTypHble BPEMEHHbIE U CKOPOCTHbBIE
pPEeXKUMBl C LEJIbI0 TIOJIHOTO YCBOEHHMSI QJIIOMUHHMEBBIM paclljlaBOM
muratyp Al-Sc, Al-Zr u ¢ukcauueil Oonblueld 4YacTH CKaHIUA H
[IMPKOHKS B TBEPJIOM pacTBOpe MpU KPUCTAIIU3ALMU paciiiaBa. ToJbKO
MpU COOJIIOICHUH 3TOTO YCJIOBHS MPOSIBIISETCS CUIIBHOE MOJIOKUTEIBHOE

JICUCTBUE CKAH/IUS.




B pabore He OOCTAaTOYHO MOJIHO OMMCAaH BeChbMa BAXKHBIM B JIaHHOM
Ccllydae TeXHOJIOTUYECKUH MPOLECC MOTyYeHUs CIUTKA.

CauToK MMeeT HENEHIPUTHYIO 3epeHHYI0 CTPYKTYpy H3-3a CHIIBHOIO
MOJU(GUIUPYIOLIEro JeMCTBUS COBMECTHOM J00aBKU CKaHIUs WU
uupkoHus. Kak mnoBnusna HeJAEHIpPUTHAsT 3€peHHas CTPYKTypa
MUCXOJHOTO  CIIUTKAa Ha  CTPYKTYpy M CBOWCTBa  KaTaHbIX
nosyadbpukatoB?

3. B paGore noapoOHO M3y4eHO U3MEHEHUE C OJHOW CTOPOHBI CTPYKTYPbl
CIUlaBa B Ipollecce TepMOMEXaHMYECKOTO BO3JEHCTBUS, a C APYyron —
M3MEHEeHHEe MEeXaHUYeCKUX CBOUCTB. [10sIB/IsIeTCSl €CTECTBEHHOE KelaHue
MOMNBITAThCS YCTAHOBUTH KOHKPETHYHO [UISI JAHHOIO cllydas CBs3b
CTpyKTypa- cBoiicTBa. Takue MombITKM B paboTe €CTb, HO OHM HOCAT
CJIMILIKOM OOLIMI XapakTep.

4. B nmucceprauuu MMEIOTCS OMMCKH, ONEYaTKH, HEyJayHble BBIPAKEHUS.
Hanpumep:

Ctp. 15 —«wmeron nedopmMauuu» Jydllle 3aMEHUTh Ha «CIocod
nehopMalum.
Ctp.15. Tabun. 1.4. KonoHKHU Gp U G, NeperryTaHsbl.
Ctp. 18. Tabn. 1.5. o, MIla cnenyer ucnpaButs Ha 0,%.
Ctp. 19. Ilogpucynounas Haanuce. [I[pomymmeHo cioBo «3epHa».
Crp. 20. Pazgen 1.2.1,6 crpoka. C10BO «CHMKAeT» MO CMBICILY ClIELyeT
3aMEHUTh Ha CJIOBO IIOBBILLIAET.
U npyrue.
5. BBIBOIBI IUCCEpPTALMU HE OTpaXKaroT OOJIBIION NMPaKTUYECKOW EHHOCTH

BBITIOJITHEHHOW pabOTHI.

B uenom aucceprauus siBisieTCsl 3aBepLUIEHHBIM HAy4YHBIM MCCIIEJOBAaHUEM,
JIOTHYHA [0 CTPYKType, TpamMOTHO HaluMcaHa M aKKypaTHO odopMIeHa.
ConmepkaHue ¥ TeMa JIUCCEpTAllMd  COOTBETCTBYET MAacHOpTy  Hay4HOM

cnennanbHoctd  05.16.01 — «MertannoBeneHue U TepMuueckas o00paboTka




METa/UIOB M CIUIaBoB». OCHOBHBIE DPe3yJbTaThl AUCCEPTALMM OIMYOIMKOBAaHbI B
Hay4YHbIX M3IAQHUAX: 110 TeMe pabOTHl OmyOnuKoBaHbI 12 crareii, 9 U3 KOTOPLIX — B
peLEeH3upyeMBIX — U3aHUsX, pekoMeHnoBaHHbIX BAK P®. Copepxkanue
aBropedepara MoJHOCTHIO COOTBETCTBYET OCHOBHOMY COJEP)KAHHIO JAMCCEpPTalUH
¥ OTpa)kaeT €€ Hay4YHbIe ITOJIOKEHUS U MPAKTHYeCKUE BBIBOJIBI.

B nuccepranmonnoii pabore JKemuyxHukoBoit Jlapbu AJjieKcaHAPOBHbI
coliepKaTcs Hay4YHO 0OOCHOBAHHbBIE TEXHUUYECKUE U TEXHOJIOTUYECKHE PELICHHs U
pa3pabOTKHM, HampaBle€HHblE Ha paCIUIMPEHHE HCIIONL30BAHUS ATIOMHHUEBbBIX
CIJIaBOB B HAPOIHOM XO3SMCTBE, B TOM YHCJIE B HA3€MHOM TPAHCIIOPTE.

Huccepranus «BnusHue nedopManuu Ha CTPYKTYpy M MeXaHHYECKHe
cBoiictBa Al-Mg-Sc-Zr crutaBa» cOOTBETCTBYeT TpeOGOBaHUAM I1. 9 MONOKEHHUS O
nopsiike  npucykaeHuss ydeHblX creneHed BAK Poccuiickoit  ®enepauuu
(ITocranosnenue IlpaBurensctBa P® ot 24.09.2013r. Ne842), a ee aBrop
KemuyxnukoBa Jlapesi AjekcaHIpOBHA, 3aCiy)KHBAeT MPHUCYKAECHHUS YUYEHOM
CTEMEeHW KaHJWJaTta TeXHUYEeCKUX HayK Mo cneuuanbHoctu 05.16.01 —

MertannoBeaeHue u TEPMHUYECCKas o6pa60TKa METAaJIJIOB U CIIJIaBOB.

OdunuanpHBIA OMITOHEHT,

JOKTOP TEXHUYECKUX HayK ‘ a 4/{ 8,0 j _ M _[A 3axapos B.B.
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