
OT3bIB

o$uqua6Horo orrroHeHTa KaHArrAara rexHl4qecKl4x HayK, AoIIeHTa Eo6pyx Elenut

B.naAurrlnpoBHbl Ha AI4ccepTaIII4oHHyro pa6ory Ban -fHrxy Ha TeMy <<PasBI4TI4e

TexHoJrorr4rrecKr4x ocHeB TepMr4qecr<ofi o6pa6orxu 3aroroBoK I43 cIIJIaBoB cl4creMbl

cu-Al, [onyrreHHbrx MeroAoM rrpoBonoqHo-AyfoBoro a4I.vrrvrBHofo npo[3BoAcrBa)),

npeAcraBneHHyre Ha cor4cKaH:ae yueHoii crerleHrl KaHAI4Aara rexHl'lqecKl4x IIo

crreur4€urbHocrr4 2.6.L - MerannoBeAeHne I,I repMl4r{ecKaq o6pa6orxa MeraiIJIoB I4

CIIJIABOB

Arcrya"rruHocrb reMbr AnccepraqlroHHoro l{ccJreAoBaHHfl

Cpegr,r cyulecrByrolUgx 
-rexilolorgfi aAllHlHBItoro rlpoll3Bo.flcrsa o6leMllblx

MeraJtJrlrLtecKlrx r.r::4eilufi flpoqecc xo,'to/IItot'o trepellocel ]\4e'j'itililtl tlil oclloBe

ilpoBonoq1lg-A,V1-oBopo aAAHTHBHO|O npoH3BoAaTBa npelcTaB,l'{eT uIlTepec I] cB'I:]H C

TeM, qTo gTo oTlloct4TeilbFto FIoBafl N,lanoH3BecTHafl TeXHOJ'Iol-l4tl, OT"rl14'iarolrlatcfl

6olturltntu Bo3MoxHocrflN,Ir4 - He lpeSyer cylrlec'rBeHHol'o BJIoxeHLIq renroeofr

gHepI.HH, H cooTBercrBeHHo, r4Mee'r Hr4:]Kylo cesecTout\ltoc'l-b. Oltnaxcl, o5,'Ia.{arcruag

He/{ocl.arl{oN1 -- rrllite}{r4eM pa:6pr,t'tL'wBaHVrI, Lllo ile"rlae'l' I{e Bo l\1o}l(1-lbllr1 t4cllo:lblJoBaHHtl

rrpt4 [pol4:]BoA0',rBe Kpyll ttorai6apr.t'l 'llblx ilel'euefi. llpeoAoneHHe qBneHI'If,

pas6prrarvrBa1arfl, H ynyqueHr4e csoficrs MeAHbIX cIIJIaBoB flBrflerafl. arryalrnofi

npo6leuofi, Koropyrc Heo6xoAr4Mo perxr4Tb B aAAI4TI4BHoM rIpoI{3BoAcrBe. 3ro

o6ycnannr4Baer aKTyaJrbHocpb npoBeAeHl4q Hayr{HbIX I4ccneAoBasuit' Ha [pl4Mepe

Me.rIHbIX CIIJIaB9B cHCTeMbI CU-AI, uonyqeHHblx MeTOAOM XonOAHorO nepeHoca

MeraJIJIa 14 rlocneAyroqefi TepMur{eaxofi o6pa6orxz'

crpyrcrypa u coAep)KaHne AHccepTaqnonnofi paoorrt

fiuccepraur4.rr cocror4T r43 BBeAeHHt, [Iecrl4 rJIaB, H3JIoxeHa sa 123 crpaHrllle

MaTTTLIHOIILICHOfg TeKCTa, cOAep)KI,IT 56 pracynOr, 8 ra6luq, HMeeTcfl 7 npnloxeHvlfl,

6u6nraorpa$ravecxufi cnncor coAep)r(r,rr 132 nCroqsux.

Bo eseAeHrrrr Kparro o6ocuoBaHa aKTyaJlbHocrb pa3pa6offiu HoBoro Murepr4aJra,

csopvrynLrpoBaHbr rlenb v 3allaglv r4ccJreAoBaHr4fl, npeAcraBileHbl HayqHafl HoBI{3Ha'

Teoperl4rlecKaf, I{ npaKTI'IqecKa{ 3Har{I'IMOCTb, MeroAorofuq I4 MeroAbI I{CCJIeAOBAHVTfl''

ocHoBHbre uoJrox(eHr4t, BbrHoclrMbre Ha 3aulury, QTeIIeHb AocroBepHocrl'I u anpo6arlux

pe3ynbTaTgB, eooTBeTcTBI4e 4ucbepralll4l4 cneUI4aJIbHocTI'I.



B nepnofi rJraBe npeAcraBJIeH aH€LJIII3

Me.rIHbIX crIJIaBoB cI,IcreMbI Cu-Al, a I4MeHHo

coBpeMeHHorQ cocrof, HI4fl HccneAo saHnir

aHaJrr43I4HTepMeraJInHAHbIXcoeAI4Heuuft,

crpyKTypHbre 4e$errsr, MeroAbr Lr3roroBJleHns. v llccJleAoBaHkrs. xapaKTepI4crI'IK

cnJraBa. B qacrnocrl4, u3yqeHr4e csoficrn aIAr4TkrBHo tI3roroBJIeHHbIX crIJIaBoB cI'IcreMbI

cu-Al. llpoae4eHnHfi AHaJrLr3 rro3BoJrr4Jr coplcKareJlro o[peAen]ITb 14 HayrIHo

o6ocnosarb Ilenb pa6orrr v 3a4aqr HccneAoBaHvrfl"

Bo nrOpofi rJIaBe npeAcTaBJIeH MareP4il, MerOAbI I4 o6opy4oeanue p.nfl

r4ccJrenoBasuit. IrlsnoxeHrr ocHoBbr MoAepHI,I3I,IpoBaHHoro MeroAa lpoBonorlHo-

AyroBoro a1pvrrvBHoro rrpon3BoAcrBa. CAenaH o6ocsonaHurtfi eu6op l4c[onb3yeMblx

MareprdarroB (cunan Cu-Al, SIIJIaB Cu-Al-Si, crnaB Cu-Al-Si-Mg)' flpHne4euu

MeroAr4Kr4 Lrc c JreAoB aHvrfl. MLrKp o crpyKTyp bI I4 MexaHl4qe c KI4x cB o if cre.

B rpernefi rlane npoaHanr{3upoBaH a11vrrvrB:no I,I3roroBlennrrfi cnJIaB Cu-Al

KaK B HcXo.IIHoM cocToflHllu, TaK 14 IIOOJIO foMOfeHI43aIILIoHHofO oT)KI'Ifa' BbIIIOJIHeH

aHaJru3 uolyueuHofi crpyKTypbr pr Sasonoro aocraBa MeroAaMH orlTllrrecKol4'

cKaHr4pyroutefi r,r [pocBerrr4saroqefi oneKTpoHnofi uuxpocKorll4l'I c ueJlbro BbI-flBreHHq

4eQoptualluoHHIIX [sNaeHeHl4fi IIpI4 KBa3LICTaTIITIeaKOM HarpyXeHI4H. ErtlO

ycraHoBneHo, rrro c rroMolqbro aAAr4Tr4BHofi TexHoJlofr4tr, ktcrrolrcsyroulefi cBaporrHylo

Ayfy rr xoJroAHrrfi nepenoc MeraJrJIa MO)KHO nonyqarb MeAHo-€UrOMI4HI',IeBbIe crIJIaBbI

3aaaHHoro xr4Mr4qecKoro cocraBa LI MaKcl4Malrsofi llJlorHocrr,r. VnyurueHHble u 6olee

oAHopoAHge csoficrBa Marepvailao6ecnequBalorcq 3a cqer repMuqecxoft o6pa6orxu.

B vereeprofi fJlase paccMorpeHo BJrLr-rIHI,Ie xuMurlecKoro cocraBa Ha orpyKTypy

Lr cnoficrna crrJraBa cracTeMbr Cu-Al-Si, nonyqeHHoro npoBororlHo-AyroBblM

aAAr4THBHbrM IrpoI43BoAcrBoM, BrrnorseHHbIe I4ccneAoBauufl. ycraHoBI4JIH' rITo

Ao6aereHue KpeMHLrfl Lr MapfaHua rIo3BoJII,IJIu o6Hapyxurr rlerKoe pa3nl4rlHe B

paclpeAeJreH1ru oJreMeHToB B rrorpaHl,IrrHoM cJloe u IIeHTp€uIrHofi 3oHe ocaxAeHHoro

cJror. llorpauu.rHrrfi clofi xapaKrepu3yercf, nrtcorofi KoHlleHTpaquefi nerl,IpyrcIllero

3JreMeHTa si. MapraHerl H rpevlHr'rfi o6pasyror MHofosJIeMeHTHbIe UHTepMer€LJIJIHAHbIe

BKnrorreHr4r pa3rr4rrnux SopM 14 pa3MepoB B IleHTpanruofi 3oHe ocaxAeHHoro cJlof,'

oupe4eneHo, qro Ao6aeKa Si yny.ruraer csoficrBa cIIJIaBOe cu-Al.

B uqrofi uraBe prccJreAoBaHbr xapaKTepHble oco6ennocru 4o6asnqe]\arrx

MLrKpo3neMeHToB (rpeunrafi 14 vrar1rufi) u ocHoBHbIX sJIeMeHToB, a TaKXe

r4HTepMerannr4AHbrx coeALrHe:nuit. B rleHTp€Lnrnofi qacrl,I crtos u Ha ero rpaHl'Iqax;

npeAcraBJreHbr csoficrna crnaBoB Cu-Al-Si-Mn; npoaHanl43llpoBaH oQQexr

Ao6auenu.rr MarHr{q Ha Mr,rKpoirpyxrypy v MexaHnqecKlae csoficrea clnaBoB Cu-Al-



Si-Mg; paccMarpeHo BJIIIIHLIe repMoo6pa6orKl4 Ha MuKpocrpyKrypy I{ MexaHllqecKue

cBoficrBa crrJraBoB Cu-Al-Si-Mg. YcraHoereHo, r{ro Ao6asreHl.Ie KpeMHut, (1,2o/o) w

MafHr,lq (0,5%) B r4ggneAyevrrfi MaTepr4an ynyquaer MexaHuqecKl4e ceoficrea c[naBa

Cu-Al. IrlccreAoeaHo BJrr4flHr4e repMlrqecKofi o6pa6orxv Ha ynpor{HeH}Ie rBepAoro

pacrBopa.

B uecrofi rJraBe orrr4caHo r{cronb3oBaHl4e nOnyqeHHbIX pe3ynbTaToB

r4ccneAoB a.nuir. B Jinghe Zhizao Technology Co., Ltd. llpe4npHrrae 6y4er

ocyulecrBJurb noAroroBKy Aeranefi uz cnrraea Cu-Al tro pe3ynbraraM hccJIeAoBauuk,

a oxr4Aaeurtfi sxonoMl4r{ecKufi eQQexr cocraBJlfler I ruls. py6 n ro4'

B 3aKJIIorIeHI{I{ cQopuynllpoBaHbl ocHoBHbIe BbIBOAII IIo pe3ynbTaTaM

Al4ccepraIlraouuoff Pa6orrr.

B rrprrJrolr(eHr.ru npr4BeAeHbr crrpaBKa o BHeApeHI4lI B yue6Hrrfi npouecc

pe3ynbraroB Aracceprallr4oHHofi pa6oru collcKarelrfl,kt aKT rlcrloJlb3oBaHIafl pe3ynbraroB

Agccepraquossofi pa6org n Jinghe zh\zao Technology co., Ltd.

CoorsercrBr{e anropeQepara ocHoBHo My coAep?KaH rrlo Al{cceprallu r

Aeropesepar ro cnoefi loruqecrofi crpyKrype v coAepxaHI4IO CoorBercrByer

Ar4cceprarluu. Bce sau6olee BaxHbre AaHHbre HccneAoBaHr4fl. HaITIJII4 cBoe orpaxeHl'Ie B

anrope$epare. OQopuneuue Al4ccepralll4rr u

coorBercrBvrv c rpeSoeankrflMvt |OCT P 7.0' 11-201 1'

anropeQepura BbIrIoJIHeHo B

Crenenr o6ocnonaHHocrH HayqHbrx rroJrolneHllft, euIeoAoB I'I pel(oMeHgaqufi,

cQoptuy.nrpoBaHHblx B Auccepralluu :

O6ocnosagHocrb HayqHbrx noJroxeHr4ft pa6oru [oATBepxAaercs ucnoJIb3oBaHI4eM

rrpr4 r{ccJreAoBaHr{r4 6asosrrx 3aKoHoB Susuuecxoro MarepI4a,'IoBeAeHut.Hayuuble IIoJloxeEllfl',

BbrBoAbr kr peKoMeHAarlvpr B Ar4cceprauuoHsofi pa6ore BbIIIoJIHeHbI Ha ocHoBe

gKcnepl4MeHTaJrbHbrx AaHHrIX, noryqeHHblx c I4cIIoJIb3oBaHI4eM coBpeMeHHoro o6opylonauu't

14 Mero.rlr{K r4ccJreAoBayus.I4cctteAoBaHI,Ie ocHoBaHo Ha 3KcrIepI,IMeHTaJIbHoM rIoAXoAe c

LrcrroJrb3oBaHrreM HayrrHbrx r4HcTpyMeHToB Anf, TeopeTHr{ecKofo aHaJII43a I4 IIpOBeAeHufl'

HcIrbITaHr4fl MexaHI4qecKI,IX ceoficre. Hayuurre rroJloxeHl4q, BbIHocI4MbIe Ha 3aIrII4Ty,

npoilrnr4 ycreuHyto anpo6aqvro Ha HayqHbIX xoH$epeuqrqx pocctlficroro v

MeXAyHapoAHoro ypoBHfi, oly6luxoBaHEl B peIIeH3I'IpyeMbIX )KypHanax' O6ocuoeaHHocTb

Hayqgblx tIoJIolKeHI4itt u cIetaHHbIX BrIB6AOB He BbI3bIBaeT coMHeHut'

[ocronepHocTb ocHoBHbIX uoloNeuufi Al{ccepTaIluonHofi pa6orrr

nOATBepX AAeTCfl. aKToM npoMbllxneHHoro I4cIIOJIb3oBaHvIfl' nOnyrIeHHbIX pe3ynbTaToB'

?



r4 oxr4AaeMblM 3KOHOMI4qeCKI4M 3QQeKTOM.

[ocroeepHocrb H HoBH3Ha roryqeHHblx pe3yJlbraroB:

[ocronepHocrb oKcnepl4MeHT€urbHbrx pe3yJlbraroB, rIpe,qcraBJIeHHbIX B

Al,rccepraqrau, o6ecilerreHa r4crroJrb3oBaHl4eM coBpeMeHHbIX MeroAoB I4ccneAoBaHI4q 14

o6opylonantrfl. Bocupou3BoAr4Mocrb SKcnepI4MeHTaJIbHbIX pe3ynbraroB

noATBepx Aaercfl. gKcnepr4MeHTaJrbHbrMr4 AaHHIIMI4. HaAeNHocrb nonyr{eHHrIX

pe3ynbraroB a cAenaHHbrx BbrBoAoB He BbI3bIBaer couseHufi. Pesynrraru pa6our,

onpeAenflrorque ee HoBtr3Hy, B noJrHolr o6reue orpaxeHbl B BbIBoAax Auccepral,Jzr vr

He Bbl3blBaror coMH e:e-ufr,.

B ra.{ecree Hara6oJree Ba}KHbrx HayrrHbrx pe3ynbraroB pa6oru, o[peAenflrotqnx

ee HoBrr3Hy, neo6xoAnMo orMerl4Tb cneAyloull4e:

Mero4auu onrHvecrofi, cxanupyroulefi 14 rtpocBerll4ealoqefi elexrponnoft

MHKpOCKOTTHT4 rrpoBeAeHbr r{ccneAoBa%]1lfl no ycraHoBJIeHrIIo B[rvflH]y-fl. Al, si n Mg ua

QopuurpoBaHr4e vr ?r3MeHeHr4e crpyKrypbr, Sa:onoro cocraBa v pacrpeAeJleHae

oJreMeHToB crrJraBoB cucreMbr Cu-Al, nonyqeHHblx rlpoBonorlHo-AyroBblM aAA[TI4BHrIM

lpor,r3BoAcTBoM c xonoAHbrM nepeHocoM Mera-iIJIa, h nocne vx repuuuecxofi

o6pa6orrra. Onpe4eJreHbr H npoaHanrr3r,rpoBaHbl ocHoBuue Qaxropbl, onpeAen.f,Iolrll4e

MexaHkrrrecKoe rroBe,ueHr4e crrJraBoB ar,rcreMbl Cu-Al nocne Ao6aereH[q Si r,r Mg vr vx

TepMurrecxofi o6pa6orxu. lloxasaHo, r{To rroBbrrueHHa.fl npoqHocrb I4 TBepAocrb cIIJIaBa

Cu-Al o6rqcHqerc.f, r{3MeJrbrreHrreM 3epHa u o6pasonaHrleM rlacrl,Iq BTopbIX Sas urex4y

cJro.rrMr4 HanJraBJreHHoro uerAua. BrrssreHrr oco6enHocrl,I pac[peAeIre]e^vrfl ocHoBHbIX

oJreMeHroe (Cu, Al) u BropocrerreHHbrx sJreMeHroe (Si, Mg) 
" 

rpoqecce rpoBonor{Ho-

Ayf o Bo f o aAAprTvrBIJo f o np o I43 BoAcTBa.

TeoperuuecKafl u rrpaKTu qecKaq 3Haqu Mocrb rroJryqeHH blx aBTopo M

pe3yJrbraroB BKJIIoqaer B ce6x cleAyroqee:

- flony.reHbr 3KcneprrMeHTanbHbre AaHHbre o BrrvrflHr4l4 foMoreHI,I3aIIIloHHoro

orxrr4ra u 4o6anleHnfl, Al, Si, Mg na QopvrlpoBaHue v I43MeHeHI4e crpyKrypbl,

$asonoro cocraBa ra bco6enuocrefi pacnpeAerretnfl xI4MI4qecKI4x 3neMeHToB ctIJIaBoB

crlareMbr Cu-Al, r,r3roroBJreHHbrx npoBonoqHo-AyroBblM aAAI,ITUBHIIM npoI43BoAcrBoM

MeroAoM xonoAHoro nepeHoca Mer€urJra. 3ro no3BoJlfler BbIf,BI4Tb oco6eunocrut

Brrr4flHnfl, nernpyroqrrx 3JreMeHToB Ha ceoficrea o6reMHbIX uzgerrvrit, rI3roroBJIeHHbIX

r43 crrlraBoB cr4creMu Cu-Al. 
.

- flparrzqecKa{ 3HaquMocrb pa6orrr 3aKrroqaerc-s B aupo6rapoBaHlavI



TEXHOJIO|IIH IIO IIONYI{EHHIO MCTOAOM NPOBONOqHO-AYIOBO|Q AAAI4TI,IBHO|O

nporr3BoAcrBa o6reuHrrx Aerareit vr3 crrJraBoB clrcreMbl Cu-Al, o6raAarou{ux

rroBblrrleHHbrMrr MexaHr4qecKrrMr4 ceoficreaMr,r, u BHeApeHI4v vx B rlpoMbllrlneHHocrb.

flparruvecKalr 3Harrr4Mocrb rroATBepxp:aerer., rrareHToM Ha uso6pereHlre, c[paBKaMu u

aKTaMr4 o6 racnorb3oBaHuu pe3ynbraroB.

Oqeu rca coAepr(a HHfl tr oQopuleHrq Auccepra UHI{ :

[ncceprarrvfl HanucaHa lrcHbrM 14 Tor{HbrM f,3brKoM, c IlenocrHoft crpyxrypoit u

pa:yrranofi loruxofi. Koppexruocrb H3Jro>Ker^vfl, MarepI4€LIIoB Al4ccep'falJr4v, Harlrs.AHafl.

r4nnrocrparlkrf, nonyrreHHbrx pe3ynbraroB rro3BoJltlor o6texrrasHo oIIeHVTb

coAepxaHr4e, BbrBoAbI r,I 3HarruMocTb npoBeAeHHbIX HayqHbIX HccJIeAOnaUUfi.

flpz r4cnoJrb3oBaHuu pe3ynbraroB ApyrHX aBTopoB B Al4ccepraulzll Aalorc.f,

Heo6xoAulmre ccbrJrKr4. llolyueHHrre pe3ynbrarbl 14 cAeJIaHHbIe BbIBoAbI

coorBercrByror rrocraBJreHHbrM B Ar4ccepra\vvr qenrM A 3aqaqau. Teua AI4ccepraIIuI4

kr ee coAepx{aHue coorBercrByer gasuenuofi nayvuofi cnelll4zulbHocrl4 2.6.I

MeralloBeAeHr4e r4 TepMr4rrecKaf, o6pa6orra MeraJrJroB I4 cIIJIaBoB.

OcnoeHrre pe3ynbrarbr rrpoBeAeHHbrx B 4vracepra\w AoKnaAblBaJrvab v

o6cyx4anrrcb Ha ceMr4 Mex(AyHapoAHbrx ronQeperull4flx B nepuoA 2017 - 202I r.

OcHosHoe coAep)KaHr4e pa6orrr orpaxeHo e 14 neqarHblx pa6orax, 7 B 6asax

ur,rrr4poBanur Scopus u Web of Science, oAr4H IIareHr Ha raso6pereHl4e.

Ouy6nuroBaHHbre pa6oru B Aocraro.{Hofi crerreHr4 orpaxarcT coAepxaql4ecs B

Ar4CCepTarIHH HayqHbre pe3yJIbTaTbI.

3arueqanrfl rro AuccepraIIuoHnofi pabore :

1. IrlseecrHo, r{To reMneparypa nnaBneHr4fl. alroMplHl4fl 3HarIHTeJIbHo HHXe

TeMneparypbr nnaBJreHr4f, MeAr4. B rercre Allcceprarryruu anropeQepra Her HI4KaKoro

yrroMr4HaHr4-rr o TeMnepaType r4 BpeMeHr,r Bo3AeucTBufl, Ha IIpoBoJIoKI4, a TarcKe O TOM,

KaKr.rM o6paeou KoHTponHpoB€Lnacb TeMneparypa npoBonor{Ho-AyfoBofo aAAllTI4BHofo

[poqecca MeroAoM xonoAHoro nepeHoca nerartrta? OrMe.Iarocr rh Bo BpeM.s

[poBonoqHo-Ayf oBof o aAAnTLIBHoro [poqecca BbIfopaHI,Ie amotuusus?

2. B rperrefi uane u3 onucaHur Marepvura, nonyqeHHofo B pe3ynbrare



peanpr3ar\vpr npQBonoqHo-AyfoBofo aAArrTr4BHofo rrpouecca, ocraercr I{eqcI-IbIM

npe,qcraBrqer oH co6ofi cJrokrcrbrii AByx$a3Hlrfi uarepvran, o6pa3oBaHHble orAenbHo

MeAbro Lr aJrroMr4HueMprrrv yAaeTcf, [olyrrr,rTb cnJraB TIa[a TBepAoro pacTBopa Ha ocHoBe

MeAr4 (anrouuru4eByro 6ponay), rAe aJrroMr4Hufi nucryuaer B ponll nerldpyloulero

greirdeHra?

a
J . B pa6ore pr3yqarorcr $a:onue ra3MeHeH:afl B errranax Cu-Al, e pesylb'rare

foMofeHI'I3arlrroHHoro oDKHfa. O4naro Bce ofpaHr4r{zBaercq Qenonrenorofur{ecKl4M

orII4caHI{eM. KoruqecrBeHHble

Haupr,rvrep, B rJraBe 3, upocro

foMoreHH3arIHoHHofo QTXr4fa

r4HTepMeTaurr4AHbre rracTr,rrlbl

Ar4cceprarluounofi pa6ore He

AaHHbre oo 3Trrx r,r3MeHeHrrqx He [pHBoAf,Tcf,.

npr4BoAHTC{ KOHCTaTAT\Vfl., O TOM, IITO B pe3ynbTaTe

Korr4r{ecrBo Qa:u CuAlz yMeHbuaercfl, a

Sarr CuqAl+ BoBce orcyrcrBylor. Tarxe B

.uaHbr o6rqcHeHuq. c qeM cBf,3aHbl sa6ruolaeMble

S a : o nrr e r43Me H eHr4q B M arep vaJrax H c cn eAo B aHufl. rI o cJI e roM o reH H 3arJuvr.

4. B ArrccepraquouHoft pa6ore aBTop uononb3yer roJIbKo oAI4H pe)KI,IM

roMoreHu3ar{rroHHoro orxlrfa (orxrar rpr4 reMneparype 800oC, 2 uaca) Arfl Bcex

MaTepHanoB r4ccneloBaHvrfl., [onyr{eHHbrx [poBonoqHo-AyfoBbrM aAAI{TI4BHbIM

rpoqeccou. Kpurepuu nrr6opa r4MeHHo raKoro pexl4Ma rpe6yror rotcHeHl,I.a.

5. B orrkrea:uurv r4cxoAHoro Jrrrroro cocro.rrHr4fl K pr4cyHKy 3.6 anropou

uclonb3yercfl repMHH ((3epHo>. llo reKcry pa6oru Bcrperlarcrcr Qpa:bl (KpynHble

Kpracrannbr pacnaAarorc.fl na cy6sepHa>> u r.n. flo KaKI4M Kpzrepl4tM MaKpocrpyKrypa

cnJraBoB B krcxoAHona, Saru4rrecKl4 JTHToM cocro.rlHl4e, errr4Taercq 3epeHHoft?

6. B onucasr{r4 noJhyrreHHoro crrJraBa cr{creMbr Cu-Al He xBaraer AaHHrIX o

TonlqrrHe cQopurrpoBaHHoro cJror, KaK Brr4qer ronurrHa cJrofl Ha MexaHI4rIecKI4e

ceoficrsa uccneAyeMblx crrJraeoe? B rJraBax 4 u 5 npr{BeAeHbr 3Har{eHl4fl MexaHurlecKux

cnoficrn, Ho He nprrBeAeH Br{A KpHBrIX pacrsxeHtl-s.

7. B pa3AeJre [paKTr4rrecKar 3Harr[Mocrb pa6orrr aBTop rrr,rlrer, rITo

<flparru.recKar 3Haqr4Mocrr pa6oru 3aKJrroqaerc.f, B aupo6rapoBaHnu rexHoJIorrIH IIo

nonyrreHrrro MeroAoM npoBonoqHo-AyfoBofo aAI.]/lTuBHofo npor43BoAcrBa o6leuHux

Aeraneft H3 crrJraBoB cr4creMrr Cu-Al, o6naAarorqr4x noBbIITIeHHbIMH MexaHnr{ecKI4MI4

cnoficreaMv\ pr BHeApeHr4vr r4x B npoMbrrxireHHocrr>. OAHaKo HHrAe He yKa3aHo, [o

cpaBHeHr4ro c r{eM 4ocuarHyrufi ypoBeHb ceoficrn f,BJlflerct rloBbllrleHnrru? B

Ar,rcceprarlprv He xBaraer znQopuar{Hr,r o MexaHI4qecKI4x csoficrsax aJIIoMIiHI{eBbIX

6pous (cnnaeon Cu-Al) rex )Ke uttu 6tuzKr4x KoMrrozwrluit, r4crronb3yeMblM n 4auuoz

6



pa6oTe, nonyr{eHHbrx TpaAr{ulroHHbrMrr MeToAaMLI IIkITbs.I4 nOABepfHyTbIX CXOXe}I IIO

H a3Harr eHr,rro repMlrrrecKofi o6p a6 orxe (rou o re nuzaguu) .

3arc.lroqeHrre o coorBercrBlrr{ Aucceprarl u rI KpHTep[Ifl M, ycraHoBJreH HrIM

<<floloxeH I{e o rt pncy?KAeH H I,l y q eH bI x cre n e u eil >> :

fuccepraqur Ban -flnrxy Ha coucKaHue yvenofi creueHl4 KaHArIAara

rexHurr{ecKrlx HayK f,BJrrerc.fi 3aKoHr{eHnofi nayuHo-KB€uluQuxaquonnofi pa6orofi, n

r<oropofi aoAepxr4Tcq perxeHne 3aI.a,q.v [onyrleHuq crraBoB Ha ocHoBe MeAI4 rlyreM

pa:pa6orxz Hosofi TexHoJrorr4r4 AByxnpoBonorlHoro aAAHTI4BHoro rIpoI43BoAcrBa c

xoJroAHbrM nepeHocoM MeTaJrJra, KoTopoe I4MeeT npaKTHqecKoe 3HaqeHI4e Anfl

e s serrrannofi paspa6orru crrJraBoB clrcreMbl Cu-Al. Peruessue B Al4cce pralllau 3al.a'v.pl

r4MeIOT CyIqeCTBeHHOe 3HarleHlre Anfl pa3BuTLIfl. MaTepHanoBeAeHI4t JIe|KHX

Marepr4aJloB, KoHKypeHTocnoco6uux Ha MI4poBoM pbIHKe.

OrMe.reHHrre 3aMeiraHlu Hoctr .{acrHrtfi xapaKTep, He orpaxarorcfl Ha

3HarILIMocrLI uonyqeHHblx H BbrBoAoB, I,I 3aIrII4uIaeMbIX noJlor{eHuit, a raKxe He BJII4f,Ior

Ha o6qyo rroJroxlrrenbHyro orIeHKy Aacceprarlura BaH .flnrxy. ,{raccepraqur Ban

-fnrxy Ha reMy <<PasBrarue rexHoJrorr4r{ecKl{x ocHoB repuuuecxofi o6pa6orrcu

3aroroBoK r,r3 crrJraBoB crlareMu Cu-Al, [onyqeHHblx MeroAoM rlpoBonoqHo-AyroBoro

aAALrrr4BHoro npor43BoAcrBa) rro Kp[TeppI{M aKTyanbHocrn, uayuHofi HoBI43HII,

lpaKTlrrrecrcofi 3HarrrrMocrr4, o6ocuonaHHocrrr kr AocroBepHocrI,I BbIBoAoB

coorBercrByer rpe6onaurlf,M rr. 9 <lloroxenvrfl. o rlpl4cylKAelouu yqeHbIX crenenefi>>.

.{uccepranr Ban -fnrxy 3acnyxr,rBaer rrpl4cyxqeHl4fl yueuofi creIIeHI{ KaHAI{Aara

TexHHqecKHX HayK no 
"tter{han"Hocrr,r 

2.6.1. - MeraJlnoBeAeHze kr repMl4r{ecKas

o6pa6orra Mer€uIJroB !I crIJIaBoB.

OQuqzanrsufi orIIoHeHr:

KaHA. TeXH. HayK, AOqeHT

Bo6pyr< Erena BnaAuvtvpoBHa,

Ao rleHr xaQ e4pu Marep I4aJI o BeA eHI4t u $uzut<u MeTaJIJI o B,

OfEOy BO YSravrcrufi rocy.qapcrseHHHfi aBr4arluoHnufi rexnuqecxufi yHl4Bepcl4rer

KasAzAarcKafl .qI4 cc epralluf, 3 auIHIqeHa tro cn eql4 €LII bH o crl4

05.16.01 - MeralloBe.qeHlae I,I repMurlecKat o6pa6orra MeTaJIJIoB

A4pec Mecra ocnosHofi pa6orur: 4

P a6o\uia reneQoH : +7 9083 5021

A4pec sJL IIorIrbI: e-bobruk@V

n.  K.  Mapxca,4.12


