
B ;:u1cceprn11;imHHhIM coBeT ,z::i: 212.125.15 rrp11 <l>fEOY 

BO «MocK0BcK11if aB11au110HHhIM HHCTHTYT 

( HaUHOHaJihHhIM HCCJie,ll.O BaTeJibCKHM ytt11Bepc11TeT )» 

OT3blB 
Ha anTope'1JepaT AHCcepTaUHH IleTpona ApTeMa AJieKceenuqa 

«IIccJie,[J,OBaHHe BJIHHHHH Jien1poBaH1rn. Ha MexaHH3M Ae'1JopMaUHH H 

MexaHuqecKHX CBOHCTB MarHHCBblX CilJ13BOB CHCTCM Mg-Zn-Zr (P33) 
3HH30TpOilHIO 

H Mg-Li-Al», 

npe,[J,CTaBJieHttylO K 33IUHTe Ha COHCH.:aHue yqeHOH CTerreHH KaH,[J,H,[(aTa TeXHHqecKHX HayK no 

cneuuaJILHOCTH 05.16.01 - MeTaJIJIOBe,[J,euue H TepMHqecKaH o6pa6oTKa MeTaJIJIOB H cnJiasoB. 

MarmreBbie CIIJiaBbI Haq11HaIOT BHOBh IIOJlb30BaThC5l IIOBbIUieHHhIM IifHTepecOM y IIOTpe611Tem1 B 

CB513I1 c pacI1111peH11eM HX rrp11MeHeHI15l B 3JieI<TpOHIIOM rrpOMhIIIIJleHHOCTH, a::ipOKOCMHqecKOH TeXHHKe I1 

Me.[(I1UI1He. Ha116orree rrepcrreKTHBHhIMiif !13 HHX 5IBJI5IIOTC51 CIIJiaBhI , B KOTOpbIX B KaqeCTBe rrer11pyrom11x 

::irreMeHTOB rrp11MeH5IIOT pe.n.Ko3eMeJII>Hhie ::irreMeHTbI (P33), a rn101<e JIHTHM. l1HTepec 11crroJih30Bamrn P33 B 

KaqecTBe rrer11py10m11x 3JieMeHTOB B CIIJiaBaX Ha OCHOBe Mg BhI3BaH O,ll.HHaKOBhlM THIIOM KpI1CTaJIJmqecKOH 

rrrY peI11eTKI1 Iif rrpeBbIIIleHHeM pamryca aTOMOB 60Jihllil1HCTBa P33 no cpaBHeHI110 c pa.n.11ycoM aToMa 

MarHI15l Ha ~ 13 ..• 18%, qTo CHH)KaeT HX pacrnopHMOCTh I1 .n.aeT B03MO:tI<HOCTh peaJII130BaTb 3cpcpeKT 

.n:11crrepc110HHoro yrrpoqHeHI15l. KpoMe 3Toro, nerupoBamrn P33 ::icpcpeKTHBHO Bo3.n:eifcTByeT Ha 

aHI130TpOIII110 CBOHCTB, MO)KeT MeH51Th TeKcTypy, a TaK)Ke M eXaHll3Mbl rr11acn1qe cKOH .n:ecpopMaUI:IH. 

Jier11poBaH11e CIIJiaBOB Marmrn JIIifTHeM np11BO,ll.HT K c y mecTBeHHOMY CHH)KeHHIO IIJIOTHOCTli 

rronyqaeMbIX MaTepI1aJIOB, a TaK)Ke 110BhIWaeT llX IIJlaCH l LU-IOCTh 3a cqeT .[(OIIOJIHHTeJibHhIX CHCTeM 

CKOJih)KeHI151 B pe3yJioTaTe o6pa30Bamrn Ol(K cpa3bl Ha OCHOBe J1HTH51. 0 .n.HaKO MexaH11qecK11e CBOHCTBa 

MarHHeBbIX CIIJiaBOB HeB03MO)KH0 I1HTepnpen 1poBaTb I1 nporH03I1pOBaTb 6e3 I1HcpopMau1rn 0 TeKcType I1 ee 

BJIH51Hlrn Ha .n:eM:crny10m11e MexaHH3MhI .uecpopMaIJ.HH. ITptt 3TOM .uo 6aBJreH11e rrenrpy10m11x ::irreMeHTOB B 

crrrraB MarHl151 npI1BO,ll.I1T K 113MeHeHl1IO, KaK TeKcT yphl MaTep11arra , TaK I1 MexaHI13MOB nrracT11qecKOll 

.n:ecpopMal(m1. I1 3TO CHJlhHO 3aTpy,ll.H5leT II011CK Ha,[(e)KHbIX KOppeJ15IUI1M M e)I<.ll.Y rrer11poBaH11eM MarH11eBbIX 

cnrraBOB, Ter<cTypoii 11 aHl130Tporr11eM: CBOHCTB. 

B CB51311 c qeM, nOBhII11eH11e Ha)].e)KHOCT11 np11MeHeHI15I MarHl1eBblX cnJiaBOB B COBpeMeHHOM 

MaI1111HOCTpOeHl1I1 11 Me.[(11U11He 3a cqeT ynpaBJieHmr aHI130Tpon11eM: MeXaH11qecKI1X CBOHCTB B 

rrorrycjJa6p11r<arnx 11 I13,ll.eJil15IX, Ha OCHOBe y crnHOBJieHHhlX 3RKOHOMepHOCTell BJil15IHl151 Jier11py10m11x 

3JleMeHTOB Ha MexaHI13MhI .n.ecpopMau1111 I1 cpo p M llpOBar-rne Ter<cTyp hl .ll,O CHX rrop 5IBJI5IeTC5l aKTyaJibHOM I1 

Ba)KHOH np11KJia.[(HOll HapO.ll,HO-X035IMCTBeHHOH 3a.z:i:aqe n . 

HayqHa51 HOBI13Ha .n:aHHOM pa60ThI 3aKJIIO'-IaeTC5l , npe)I<)].e Bcero B TOM, qTQ B Heii pacCMOTpeH HOBhIM 

no.n.xo.n: K oueHKe pa60TOCIIOC06HOCTI1 Tpy6qaTblX 3afOTOBOK I13 M armreBblX cnJiaBOB c 11CIIOJib30BaHl1eM 

aHl130TporrHoro Kp11Tep1151 X11rrna, .[(JI51 r<oToporo oueHeHI<a n apaMe1p r:,r aH1130Tporr1111 P 11 R BhITIOJIHeHa Ha 

OCHOBe pe3yJihTaTOB HCIIhITaHHTI Ha 0 )].HOOCHOe p aCT5l)Ke rrn e B oceBOM HanpaBJieHI111 Tpy6qaTbIX o6pa3UOB, 

TeKCTYPHhIX .n:aHHhIX B Bl1)].e cpaKTOpOB 3 aKca LJJI5J Tp ex O]JTOfOI-IRJ1bHhIX H an paBJieHl1ll 11 Hail.n:eHHOro 

COOTHOIIleHl151 Me)Key npoqHOCTHOH I1 Te KCTypr-rnf'c aJ-11130Tp o mrefi MaTep11aJia. 

B Jil1CTOBhIX 3aroTOBKax 113 CilJlaBa Mg- 9 Li - l A l c )J,Byx cp a3HOM rrrY+Ol(K CTPYKTypoM: 

ycTaHOBJieHO, qTQ TBep.[(blll paCTBOp Ha OCHOBe Mg C f ITY pew eTKOH xapaKTep113yeTC5l TI1IIl1qHOll 6a3I1CHOH 

TeKCTypoM: rrpoKaTKH, B TO BpeM5l KaI< T eKCTyp a TBep .n:oro paCTBOpa H a OCHOBe Jil1TI15l HMeeT TeKCTYPY 

{ 11 O}, KOTOpa5I OTJI11qaeTC5l OT Ter<cTy pol rrpoI<aTirn Ol(K MeTaJIJIOB, HO IIOJIHOCThIO COOTBeTCTByeT 

TeKCType cpa30BOro rrpeBpall(eHI15l fITY ~Ol(K B COOTBeTCTBlU I C OpI1eHTaUiifOHHhIMI1 COOTHOIIleHI15IMI1 

Eioprepca: (OOOl)fITY/ /(01 l)OUK. 

ITp11 O.[(HOOCHOM C)KaT1111 o6prou os 113 c rrn aBa c11cTeMhI M g -Zn-Zr (MAl 4) c 11cxo.n.Hoil 

np113MaT11qecKoil TeKcTypoM: o6Hapy)KeHo, '-ITO rnror<e KaK, H B '-H1CTOM MarH1111, B crrrraBax Mg-Al-Zn 

.n:eM:crnyeT nerKoe {1012} < 101 l > «pacrnnrnaiomee» .ll.BOMH11Ko BaH11e, KOTopoe 06ycnaBJI11BaeT 6onee 

HI13KYJO Berr11q11Hy corrpoT11BJieH115l .n.ecpopMau,1111 npH C)l<aTirn n o c p aBHeHHIO c pacT5l)KeH11eM, Kor.n:a 

.n:eilCTBYJOT CHCTeMbI CKOJib)I<eHI15l c 6011e e BhlCOK11M ll HanpmKeH H5lM 11 C,ll,BHra. 

B cnrraBax MarHI15l c 11TTpHeM 11 m rn reM n11ac Tw1ec1<a5l .uecpopMaU115l B rrp113MaT11qecK11x 

HarrpaBJieHl15IX ocymecTBJI5leTc5l He no Mex aHH3MY )].BOHllHKOBaH115l , a IIYTeM rrp113MaT11qecKoro 

CKOJlb)I<eHI151. 3To CB513aHO c TeM, q To n p H 11enrp o BaH1111 HTrpHe1v1 Ha6mo .n:aeTC5l 3arrpeT .ll,BOHHI1KOBaHI15l 

I13-3a yrrop51.n:oqeH115l rnep.n:oro pacTBo p a, a B crrrrae nen1p 0 Bamrn JU1Tl1eM c M3MeHeH11eM xapaKTepa c11n 



Me)KaTOMHOH CB5l3l1. ITp11 3TOM 11rrp11i1: 6no1mp yeT nen<0e «pacnrr11BaIOll.I,ee» JJ:BOHHHKOBaH11e H3-3a 

3cj:Jcj:>eKrn yrropHJJ:01IeH115l rnep,n:oro pacTBopa, a JIHTT1i1 yBenwurnaeT npe.D,rr01ITHTeJI:&HocT:& rrpmMaT111IecKoro 

CKOJib)KeHI15l 3a C1IeT OTHOCHTeJibHOro ocrra6rremrn CI1JI CB5l3H B)J,OJib OCH «a», qTO IIpOHBJIJieTC5l TaK>Ke B 

yMeHblliemur COOTHOI1IeHI15l «c/a». 

ITpaKTI11IecKa5l 3Ha1IMMOCTb B:&morrHeHHhlX Hay<-IHbIX 11ccne,n:osam1H: rrpe,n:cTaBJieHa pa3pa6oTaHHbIMI1 

HOBbIMI1 MeTOJJ:l11IeCKI1MI1rro,n:xo,n:aMHK11ccrre,n:oBaHI1IO BJlIIHHI15I MexaHH3Ma ,n:ecpopMaI(l1l1 l1 ¢opMI1pOBaHHe 

KpMcTanrrorpacpM1IecKoH: TeKcrypbI Ha CTerrenb :1Hl130Tpomm Mexm-rnqec1rnx CBoH:crn B rrorrycj:Ja6pMKaTax H 

l13JJ:eJII15IX H3 MarHMeBbIX crrrraBOB, BKJllO'IaIOll.I,HX ouem<y oco6emIOCTe11 MexaHM3Ma ,n:ecj:JopMal(HH CIIJiaBOB 

pa3JII11IHblX CHCTeM rrerMpOBaHH5I c IIOMOlllblO ll3i\ JelleJIIrn 0p11erITaL1,Hl1 KpHCTaJlJIHTOB IIpH HCIIbITaHHH Ha 

C)KaTHe, a TaK)Ke rrporH03HpOBamre npO'-IHOCHf TeKCTyp11 poBaHHbl X MarHHeBbIX Tpy6 B ycJIOBI15IX 

CJI0)KHOHarrp5I)KeHHOro COCT05IHH5l I-Ia OCIIOile UlllUOTpOlltIOrn KpI1TepH5I TeKyqecTH X11nna c 

HCIIOJib30BaHMeM TeKcTypHbIX ,n:aHHblX 11 pe3yJlbTaTOB JICI11>1Talflrn n:l p::tCT5DKeHMe B oceBOM HarrpasneHHH 

Tpy61IaTbIX o6pa3I(OB. 

YcTaHOBJieH:&I 3aKoHoMepHOCTH BJIH5lH11>1 rrer11py1om11x 3neMe11TOB Ha MexaHM3M ;::i:ecpopMaI(MH M 

aHH30TpOIIHIO MexaHI11IeCKHX CBOHCTB TeKcTyp11poBallllblX rrorrycpa6pm<aTOB, II03BOJI5ll0ll.I,l1e C03JJ:aBaTb 

H30TpOIIHbie CITJiaBbl l1JIH crrJiaBbl c 3a,n:aHHOM aHl130Tpon.ue}r MexaHl1 '-.!eCKl1X CBOHCTB. 

IToKaJaHO, 1ITO 11en1p0Bam1e Jll1Tl1eM ;::i:a)lce B npe.D,eJ1ax rrrY rnep;::i:oro pacrnopa II03BOJI5leT 

IIOJIY1fHTb rrpaKTH1IeCKH H30TpOIIHbIM MaTepHilll, a nen1pomll1He HlTpHeM 110BbIWaeT rrp01IHOCTb Ha C)KaTMe 

B rrpOJJ:OJibHOM HarrpaBJieHHH rrpyrKOB c npI13J\laTH'-J.eCKOii TeKcTypo~l, HO coxpamreT HH3KHe IIOKa3aTemr 

IIp01IHOCTH B 6JIH3KOM K 6ecTeKCTYPHOMY COCT05l!IHIO B nonepe'UIOM HarrpaBJieHI1l1 rrpyrKOB. 

BMecTe c TeM no aBTopecpepaTy 11Me10Tc>r 3aMei.iarn 1>1: 

1. B 01rncaHMH )KeJiaTeJI:&Ho co6n10,n:aTb ewurcrno TepJ\111Honorn}1 (P33) - pe,n:Ko3eMeJI:&H:&Ie 3JieMeHTbI 

B Ha3BaHHH pa60Thl H (P3M) - pe,n:K03eMeJlbilbie J\taTepHaJibl .D,arree no TeKCTy. 

2. He coBceM IIOH5ITHO KaK CB5l3attbr : npon10311ponm111e npO'IHOCTtt TeKcTypMpoBaHHbIX MarHMeB:&IX 

Tpy6 B ycrrOBH5IX CJIQ)KHOHarrpmr<eHHOrn COCTO>llll t>l 11a OCHOBe ClHH30Tporrnoro Kp11Tep115I TeKyqecTH 

XMrrrra, TeKcTypH:&Ie ,n:aHH:&Ie H p e3yJihTaTbl 11cuL1 rattwr tta o,nHoocHoe pacT5l)KeHI1e Tpy61IaT:&IX 

o6pa31(0B. 

O;::i:HaKo YKaJaHH:&Ie 3aMe1IaHM5l He nu1rneTc>1 np1111u,1wViaJihHLlJ\I 11 He cHmKaIOT BbICOKOM oueHKH 

JJ:MCcepTal(HOHHOH pa60Tbl. 

Ha ocHoBaHMH M3JIO)KeHHoro cl.f11Ta10, LJTO .D,HccepTau,110HHa>r pa6oTa ITeTpoBa A. A. 5IBJI5leTC5l 

3aKOH1IeHHOH HayqHoH: pa6oToH:, IIOJlHOCTLIO oTBe'1:1e r TpcGouaHrntM BAK P<P, rrpe;::i:'b5IBJI5leM:&IM K 

KaH.D,MJJ:aTCKHM JJ:HCcepTal(M5IM, a ee aBTop fleTpos ApTc1\1 l ne K ·eeB11 LI :.iacrry)I<HBaeT rrpMCY)KJJ:eHM5l yqeHoH: 

cTerreHM KaH;::i:11;::i:aTa TeXHM1IeCKHX Hay1< no cneu,HaJibHOcT11 05 .1 6.0 l - MeTannoBeJJ:eHMe 11 TepMM1IeCKM 

o6pa6oTKa MeTaJIJIOB If CIIJiaBOB. 

ITpocpeccop KacpeJJ:pbI «TeXHonorMH MallIHHOCTpoeumm 

<Pf.DOY BO YcpHMCKHH aBMal(MOHHbii1: Texm1 11t:CKHli y1111Beprn re r r. Y l]>a 

,ZJ:.T.H, rrpocpeccop c._ · ~ .... · !\_ L '1\lb1cnou A1w.Torn1i1 M11xai1.rr0Bw:r 

ITo;::i:rrMcb CM:&rcrroBa AHaTOJIHJI M11xai1.rroB11 Lta y / (OCTO u1.: p>110. 

f1eqaT:& opraHmau;M11 

3neKTpOHHbIH a;::i:pec: 

office@ugatu.su 

TerrecpoH: +7 (347) 273-79-27, +7 (3 

________ <P.11.0. 
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