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oSnquantHofo orrloHeHTa Myparona Bla4Izurapa Cepreenuua Ha

AucceprauhoHHyro pa6ory Coroeresofi IO,'ILIu Eopuconubl Ha reMy "Pa:pa6orxa

Kpr4oMexaHr4rrecKoro y[porrHe:n:afl.aBHaIII4oHHoro afiIraBa 895", [peAcraBleHHoft

Ha col4cKa:g^ue yueuoft crerleHl,r KaHAnAara rexH[{r{ecKl4x HayK no a[eq[aJlbHocr]1

05.16.01 - "MeraJrnoBeAeHr{e 14 repM:zl,ecKafl o6pa6orxa MerannoB I,I crraBoB".

Btrcoxonpor{Hbre aJrroMr4Hr4eBbre c[JIaBbI el4creMbl Al-Zn-Cu-Mg ocralorcfl

xpafiue Bocrpe6oBaHHbrM KoHcrpyKrlr{oHHbIM Marep14aJIoM aBI4aIII4oHIIofi

rrpoMbrruneHHocrr4. lloncxn ylpor{Hr}oull{x rexHonorl4ff c Ilenbro IIoBbIIrIeHI4t

HaAex(Hocru 3Tr,rx cnnaBoB yxe Ha [portxeHuv, 6olee qeu 70 JIer tBJlflercf,

arrya,rruofi za1a'reia Marep[anoeeAeHns. K AocronucrBaM TaKI{x crIJIaBoB

orHocHTc.'I npexAe r4x BbrcoKafl npor{Hocrb, BblcoKoe coilpoTI4BJIeHI4e Aeftcrsllrc

rlr4Kri{qecKr,Ix Hafpy3oK, xopouar Koppo3l4oHHofi crofixocrblo I{ MaJIbIe cKopocrl4

pa3Bzlrtrfl rpeulr4H. Orcyrcrelre Koppetr-rJnfr, Me)KAy ?rI4MI4 xapaKrepl{crl,IKaMl4 He

[o3BoJrreT nphHrTb Ht4 oAHy w3 Hux B Kar]ecTBe ocHoeHofi. lloBrtureHHat

cKJroHHocrb crrrraBa 895 K xpynKoMy pa3pyueHl4ro o6ycnauvBaer oco6oe

BHr4MaHr4e K Bonpocy 6atauca B.f,3Kocrr4 pa3pyueHr4fl. I{ ypoBHt npor{HocrHblx

ceoffcrs [pH pa3pa6orxe lro6tx ynporrHtrrorll4x rexHolorrlfr sToro crIJIaBa.

tucceprarrr4oHHar pa6ora 10.6. Coroereeofi nocBf,tueHa pa:pa6orxe

yupouuxrorqefi rexHoJrorr4r4 crrnaBa 895 c rpuMeHeHI{eM 4eSopnaauzu B

Kpr4oreHHbrx cpeAax, v orreHKe [porrHocrHblx cBoffcrs n rpeull4Hocroftxocrn

c[J'raBa c yr{eroM crpyKTypHofo eocroqHut Mareprlana c [pI4MeHeHHeM

Hepa3pyrxarculefo MeroAa

a:o6paNeHufi (<DACVI).

QoroverpuvecKoro aHarv3a crpyKrypHblx

Aeropou rrpoBeAeH no4po6Hrtit auaswrz HayrlHo-TexHuqecKofi lureparypbl

ro MexaHr43MaM y[poqHeHi.rr KoHcTpyKrlr4oHHbIX MaTepI4€UIOB, paCCMOTpeHbI

oco6eHHocru coBpeMeHHbtx cnoco6oe ynpoqHeHl4t BbIcoKorlpor{Hblx

aJrroMr4Hr4eBbrx crrJraBoB B PO 14 3a py6eNona, oflpeAereHa 3Haql4Mocrb ri



Heo6xoAuMoQTb B.f,3KOCTr4 pa3pyueHl.lfi, KaK BaXHeftIXefO KpI4Teplj4n HaAexHocTI{

14 BbrrBrreH br oeHoBHbre orp a :nu.ueHrfl, Bo3M o)KH ocTefi MexaHI4KI4 pa3pylxeH Vfl' tlpkr

oUeHKe rpeulr4HocroftKocrpr BbrcoKonpoqHbIX KoHcrpyKIIlIoHHbIX MarepI4aJIoB.

Ha ocHoBaHrir{ npoBeAeHHoro alanv3a aBTopoM npeAnoxeH ctroco6

ynpoungou-1efi TexHo.rrorur4 crrJraBa B95, BKnroqarctul4fr pIHTeHcHBHyro

[racrgqecKyro 4e$oplurauuro c [pr{MeHeHI4eM KpI,IofeHHbIX cpeA, Koropblfi paHee

rroKa3aJ,r cBoro e$sexrnnHocrb Ha crraBax c!{creMu Al-Cu-Mg (416), uo ue 6un

onpo6oeaH Ha BbrcoKorrpor{Hbrx aJIroMuHrIeBbIX crlraBax cl4creMbl Al-Zn-Cu-Mg.

f,raBnofi wgeeit trpeAnaraeMoro cnoco6a o6pa6orxrz sBJIxJIocb fionyr{eHI4e

MenKoAgcnepcuofr crpyKTypbr c errcoxofi nJlorHocrbro AI4cnoKaIII4fi 3a Qqer

4e$opvaqnra [pH KpHoreHHbrx reMileparypax 3aKaJIeHHoro MarepHana v

co3AaHnr ycnouafi 4,rr BbrAeJreHr4r MenKoAI4c[epcHbIX y[por{Hfllou-lux Qas Ha

AT4CnOKaUH'X V LlX paBHOMepHO|O pac[peAe,TeHlIt npl4 llocneAylou]eM

Hr43KOTeM|IepaTypHoM crapeHrru.

Kpove roro, aBropoM [peAnaraercq opuruHanrsltfi Hepa3pyluarcull4fi

cnoco6 9II9HKI{ rpeqllHocroftxocru @ACI4, pea,lu:yevufr B ycnoBI4flX

3Kc[eprrMeHra in-situ, xoroptrfi sa 6aze aHaltu3a cneKrpoB flpKocrll orpaxeHHt

Br4Ar4Moro cBera or noBepxHocrr4 o6pa:qoe ro3BoJlter oueHI,ITb KoM[oHeHTbI

JroKaJIbHOfO HanprxeHHofo cocTotHI4.fl B OKpeCTHOCT'X TpeUlHHbI 14 ,4aeT

Bo3MoxHocrb onpeAennrb MaKpocKonnqecKl4e xapaKrep ueTVRV Ko:SQULILICHTOB

r4HreHcHBHocrH Harrpf,xeHnfi (KI'IH).

K uayvHofi Hoeurue pa6orsl cneAyer orHecrl4:

. Hay.{Ho-o6ocHoBaHHaq v 3KcnepnMeHTaJIbHo noATBepxAeHHat

:$QexrnnHocrb KOHOMCXAHHI{EEKO|O YIIPOITHCHI4T CIJIABA 895, KOTOPOC

no3Bo,Tr4,ro oAHoBpeMeHHo noBbrcr{Tb flpeAen [poqHocrv ailraBa ua l0o/o (o', npu

cxarr4r4:1170 Mlla) h rpeulauocrofixocrb Ha 26% (Kr:18,5 Mllanao'5; no

cpaBHeHi.rlo c MHorocryneH.rarofi rrpoMbIIUneHuofi rexuo;rornefr o6pa6orxu,

sKrroqaroqefi 3aK€urKy, roprqyrc npoKarKy v AByxcrylleHr{aroe crapeHue B

TerIeHI4e 24 u v 18 .I.



. OnpeAeneHbr r{ AoKa3aHbr crpyKTypHble MexaHI43Mbl yflpoqHeHI'It

c[,'raBa 895 noc,'Ie KppIoMexaHur{ecKofi o6pa6orKI4.

. loxa3aHaBo3Mo)KHocrb rroBbrrrreHll.fl TpelqlrHocrofixocrz cnraea B95

e noMorqbro HaHeoeHvrfl. ToHKI4x noxprtrufi vrc TvrraHa sa 70o/o llo cpaBHeHl4to c

oSpa:uarurl{ [ocne Kp[oMexaHu'{ecxofr o6pa6orrn'

. Pa:pa6orauHar MeroAnKa o[peAeneHl4t rpeluuHocrofirocru Ha

ualora6apr4rHbrx o6pasqax c ucrroJIb3oBaHl4eM @ACVI Iro3BoJrlIJIa noryr{irrb

pe3ynbrarbr, 6rnsxue c [onyqeHHbIMH no craHAaprHbIM MeroAaM rro |OCT

25.506-85i rrIfl MeroAa OACI,I Kr.:51,32Mflav0,5, [rrfl MeroAa ,ruueftHofi

MexaHhKI4 pa3pyueHilr ( JIMP) no MypaKaMu K1.:49,i2 Mllarra0'5, AJII JIMP no

|OCT 25.506-85 - K1.:48,3 Mllar.,a0'5.

Hayuruax HoBr43Ha r4ccneAoB aHwir 14 nonyqeHHblx pe3ynbraroB llorlHocrblo

oTpaxeHa B BbIBOAaX AI4OCepTa\Idkr.

fI pa rcrr.r u ec Ka fl 3 H a q LI M ocru paborbl 3aKJTroqaerct B cneAyloqeM :

fraccepraqlloHHat pa6ora Coloeresofi IO.E. rpeAcraBJleHa Ha

TEXHHI{CCKT,IE HAYKI4 VI OHA I4MCCT HCCOMHCHHOC NPAKTI4qCCKOC 3HAI{CHHC.

llpe4noNeHHa.s KpproMexaHur{eeKar rexHoJlorn.f, o6pa6orxra Moxer 6rtrr

r4cfroJrb3oBaHa B ycnoBHrx npoMbr[rneHHoro npoH3BoACTBa trnf ynpoqHgHI'I,I

BbrcoKonpoqHbrx cr4JrbHo HarpyxeHHblx KoHcrpyxuufi aBI{auI4oHHoro Ha3HaqeHvrs'

(loHNepoHu, crpnHrepu), a AononHuTeJlbHoe ynpoqHeHHe c noMoUIbIo

noxptrrHff v3 THTaHa Moxer 6rrrr [pzMeHeHo B anyqae ueo6xoAzMocrl{

JIOKa,'tbHOfO y[poqHeHi{t oTAeIbHbIX 3JIeMeHTOB BbICOKOHafpyXeHHbIX

xoucrpyxqufi. Hepa:pyruawulr4ir croco6 @ACId Mox{er 6urr rprIMeHeH Ant

orleHKr4 rpeulr4Hocrofixocrr4 peanbnbrx KoHcrpyKuI4oHHbIX u3Aenuil s trpoqecce

3KCfrnyaraIJ'w4,

{ocroeepHocrb nonyr{eHHbrx c rroMoulblo AACI4 pe3yJlbraroB

noATBepxAaercfl nporoKonoM HcrlblrarerlbHoro IleHrpa AO HIIO

,,I-J.HI4IdTMALLI".



Pe:ylrrartr pa6orrr ouy6nuKoBanbl B HayrlHofi nepuo4rKe A AonOXeHbI Ha

MexAyHapoAHbIX 14 OTpaCneBbIX KOH$epeHIII4'X'

C ooree.rcrBne pa6orbr rpe6oBaHr4sM, rIpeAbtBJrteMbIM K AI4ccepraUI4tM.

Pa6ora IO.E. Corosleeofi coorBercrByer rpe6oBaHpltM, rIpeAbf,BJrfleMbIM K

Ar{ccepraqr{f,M. IIpone4€H o6:op aKryanbHofi :apy6eNHofi v oreqecrBenHoff

nr4repaTypbr I1o reMe A!{oaeprarllrr4, npaButlbHo ycraHoBneHbl 3aAaqa 14 MeroAbI

npoBeAeHr4q r4caJreAoB auuit. 3rcnepraneHTaJlbHble AaHHbIe B BpIAe ra6JII{q Lr

pacyHKoB [peAOTaBJreHbr r{erKo vr rauSoprtrarl4BHo. llolyveuurte pe3ynbrarbl

cooTBeTcTByroT TIocTaBJIeHHbIM [er'IqM. CoAepNaune anropeQepara

coorBercrByer ocHoBHoMy coAepx(aHI{}o AI4eCepralll4H'

llo nr arep waraM Ar4 ccepTarlnr,r Bo3 H I{KJII{ He KoTopbI e Bonpocbl I'I 3aMer{ aEvlfl':

. Her orveaH:afl MeroAr4Kr4 onpeAeneHll{ uo46opa [apaMerpoB

pexI4MoB ynpoqHeHI4fl. [nfr xaxAofi cra[I4I4KMO c IIoMoIIlbro @ACLI'

. Ha crp. 87 B pa3Aene 4.4. He coBceM IIoH.f,THo, rITo aBTop

trOApa3yMeBaeT rloA "fl.IepIcTofi crpyrrypofi", nonyr{eHuofi B pe3ynbTaTe

rr p 14 M e H e Huq Kp I4 O M e X aH 14 q e C K O f o y IIp o q H e H ]',Iq .

. llput orreHKe r4HTefpaJrrnoil nporrHocrl4 cnJlaBa 895 tro MeroAy

oACI4 He orreBr,rAHo, KaKHMr4 MexaHr43MaMI,r ynpor{HeHl4g O6yCloeleuu

n apUn an bHble 3Haq eHWfl [por{HocTefi crpyxrypHblx oOCTaBJITIOIIIHX.

. VcnoJlb3oBaHr.re cxanupyroulefi :lercrpoHuofi MI'IKpocKonI{I4

rro3BoJllrrro 6rr ronyql4rb 6olee AocroBepHylo nu$opuaUnro o crpyKrype I4

Sa:onov cocTaBe o6pa:qon c troKpblrvflMll I43 rI4TaHa vr Me\r4. Anrop n pa6ore

cQopriaupoBaJr [peAnonoxeHur o Harvrtrr4vr B cocraBe noKpblrllf, Sa:rr TiA13,

6azupytcb roJrbKo Ha AaHHbrx Ar,rarpaMMbl cocro.sHuq AnofiHofi ctzcrenau Al -Ti.

. Ha crp. 94 s ra6rlaqe 18 HexoppeKrHo yKa3aHo cpeAHee 3Har{eHne

fipeAena npor{Hocrl{ oB, onpeAeneHHoe MeroAoM OACI'I.

. gela o6ocHoeaFr pexr4M crapeHutl tIocJIe Kpl{oMexaHl'IqecKofo

ynpolrHeHl4fl crJraBa B95 (rertanpeparypa v AJtI4TeJIbHocrl)? B cpaBHeHuI4 c



frpoMbrrxneHHoft TexHonorl{eft AByXcTyneHr{aTbIM AnI4TeIIbHorO ATape[ufl, (I

T:1230C, t:24u,II - T:1650C, t:1Bu) [peAnafaevrrfi aBropoM peXLIM CTApeHIl4.fl'

(T : 45 oC, t:30 nazu) orrr4Lraercfl Ha nopf,AoK B orHolueuur4 AnnrerlbHocrl4

cTapeHnt 14 B HeCKO.IIbKO pa3 B OTHOIIIeHI4I{ TeMnepaTypbl HafpeBa.

llpe4craeJreHHafl Ar.rccepraqr4q BbrlonHeHa Ha BbIcoKoM Hayr{HoM ypoBHe u

lpeAcraBrqer co6ofi garourreHHyro HayqHo-Keann$uxaq?IoHHyio pa1oty u, He

cMoTpt Ha oTMeqeHHbIe BbI[Ie 3aMeqaHl4fl, CneAyeT 3aKIlOr{I4Tb, LITO

Ar4ccepraur{oHHa{ pa6ora yAoBnerBopfler BceM rpe6onarluslr, n.9 lloloxenvn o

rrpr4cy)KAeHurl yudutrx creneuefi, yrBepN4euuona llocranoeJreHEeM

flpanure,rr,crna P@ NqB42 or 24.09.2013 f., a ee aBrop, Co,roereea K)tws,

Eopzconua, 3acJry)rvBaeT [pucBoeFr'q yveHoil cTeneHr4 KaHAr4AaTa TeXHr4rrecKI4x

HayK no cneqnaJrbHocrr4 05.16.01 - <MeraJInoBeAeHI{e n repMLr\tecKafl, o6pa6orxa

MCTAJIIIOB I,{ CIIJIABOB)).
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yHr4Bepcurer> (CanafTy), A.r.H. , npo$eccop
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