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Ha ALrcceprallnoHuyro pa6ory ManoQeena Ceprer CepreeBl4rra

Ha reMy "Brr,rarrle MeroAoB r,rHTeHcI{BHofi nnactuqecrofi aeQoprraarrLrvr Ha crpyKTypy I4

csoficrsa c[naBoB cl,rcreMrr Al-Mg",

[peAcraBneHHyro Ha cor{cKanue yrenoft crerreHl{ KaHAI{Aara rexHLItIecK}Ix HayK rlo

cflequiubnocrr,r 05.16.01. - MeranJroBeAeHvre v repMutlecKilI o6pa6orKa MeriIrIJIoB I{ crIJIaBoB

Arcrva.nrnocrr rertrr rnccepraunn
\,

flpe4cmureHHilr pa6ora [ocB.fluleHa paspa6orre HoBhD( rexuororufi noBbIII]eHI,It

nporlHocrHbur cgofictn aIIrcMLIHI,IeBbrx c[JIaBoB, tlro, HecoMHeHHo, tBJlflerct gaxHofi vr

arryzurrHofi gaAa.refi coBpeMeuuofi HayKI,I. lta pearIH3aIII{Id nocraBJleHHofi B Al,Iccepra\uu

rleJrr{, B KarrecrBe ocnoBHoro MeroAa BHeIIrHero nogAeficrBufl Ha Al-Mg c[naBbl HoBoro

rroKoJrenriJr aBTopoM nsr6pan MeroA LlHTeHclrnsofi uracrl,Iqecrofi ae$opna arlvrvr,,

paBHoKaHarrbHoe yrnoBoe npeccoBaHlle (PKyn). Hecrraorpr Ha AoKiBaHHyIo K HacrotlrleMy

BpeMeHr{ e$QerruBHocrb efo npnMeHen}rtr l.lns, I{3MeJIbtIeHufl, crpyKTypbl kr rIoBbIIrIeHHs

gKc[nyararluoHHbD( csoficrs Al-cnnasoB, rroracK HoBbD(, 6olee ciloxHbrx rou6unupoBaHHbD(

oopaooroK, ffBJr.f,ercr cBoeBpeMeHHbrM n HarIpaBrIeH Ha pellleHl{e BDKHoI,I He roJIbKo Hayr{HoI{,

Ho t4 [paKTr,Iqecroft 3aAarru. B EIacrHocrI,I, B pa6ore paccMorpeHbl Bonpocbl nonyr{eHnfl

KarrecrBeHHbx cBapHbrx coeAr{Henuit ug Al-Mg cnJIaBoB HoBbIM MeroAoM cBapKH TpeHI{eM c

repeMerrrlrBanr{eM (CTII). Hosrre snalvfl, ro $oprrlupoBaul,Irc crpyKrypbl B ycnoBllsx

xou6uHnponaHHofi o6pa6orru, o6reAuHsloqefi orI,I ABa cnoco6a VIII!., 3HarrHreJIbHo

pacuuprror l,rMerorunecr HafrHble [peAcraBJIeHI,It o MexaHLI3Max SoprrarapoBaHns

ynbrpaMeJrKo3epnucrofi crpyKTypbr 14 Aaror Bo3Moxnocrb nporHo3l,IpoBarb paspa6orrcy

coBpeMeHnbx u eQSeruBHrD( TexHoJrornfi nonyrenwfl. He roJIbKo crIJIaBoB, Ho Lr vgn'enuit us

HI{X.

Taruna o6pasorra, aKryanbHocrb reMbr Alrccepraql,IoHHofi pa6orbl He Bbl3hrBaer couseHufi

14 [oATBepxlaeTcr cooTBeTcTBr,reM npnopl{TeTHblM HaIIpaBneHHflM pa3BkrTr4fl, HayKI{ Vr

rexHonornft n PO.



CrDvrcrypa u ocHonnoe co,[epxaHue nucceDrauuoHnofi padoru

,{uccepraqnouHarl pa6ora cocronT I,r3 BBeAenvrfi,, I[ecrl,r rJraB r{ BbrBoAoB, r{3JroxeHa Ha

127 crpawrurx, coAep)Krrr 58 pucynKos u 21 m6nuqy, 6uflwrorpaQuvecrufi crrucoK coAepxur

205 HaurraeHonannft.

Bo eeedeHuu o6ocnoszura axTyanbnocrr nu6pannofi reurr Ar,rcceprarrnkr. Oupege.ireHbr

v cQopruynnpoBaHbr rlelrb ur 3aAatu l{ccneAonauufi. OuucaHrr HafrHilr u rpaKTr.rqecKa;r

3naqr,IMocrr pa6orbr, Jll{rfnrrfi sKn4A asTopa u cQoprraynfipoBaHhr noJrox envrfl, BhrHocr,rMbre Ha

3arrlr{ry.

B nepeoit anaee aBTop o6cyx,4aet coBpeMeHHoe cocrorHr,re nccneAosaHuir ro reMe

Ar{cceprarlru. ,{an no4po6Hufi anaJrrr3 sapy6exHofi nr,rreparypbr, KacarcIqeitcs, vrqy'rcHufl

crpyKTypbr Lr csoftcrn aJrIoMI{HneBbx c[rIaBoB, rloJryqeHHbrx pil]HbrMrE cnoco6urt rlHTeHcneHofi

rrJracrrrqecroft 4eQ opu a\vu.

Bo emopofi znaee ilpuBeAeHo onncilrrae o6textoB u MeroAoB r,rccJreAosanuir. floapo6Ho

r,r3JroxeHbr rexnoJroruu noJrfreHrax o6pauloB MeroAaMr,r PKyn n CTII. Aan nepeqeHb MeroAHK,

lpl,rMeHseMbrx Arg KoMIrJreKcHoro r.r3freHr,rf, crpyKTyphr r,r MexaHr{qecKr,rx cnoficrs Marepr{€InoB

rocne puBnr,rqnrx geQopMaIIpIoHHo - TepMuqecKlrx o6pa6otor.

B rperuefi no ruecryro uraBy Lr3Jroxenbr opundHalrbubre gKcrrepuMeHTaJrbHbre AaHHbIe,

rroJrrreHHbre AlrccepraHToM.

B mpemuert ?Jrace paccMorpeHbr 3aKoHoMepHocrr,r QopuupoBaHnfl

yJrbrptlMenKo3epHucroft crpyKrypbr B rpoqecce PKytI crJraBa 1561 14BrrvrflHrre Ha Hero qacrnu

BTopbrx Qar. I4nQopuarr{BHbre gKcnepuMenTarrbubre AaHHbre, ronyrreuHhre c rroMolrlblo

[pocBeq]rBitroqefi rr,rur<pocKorruu, co[ocraBJreHbl c pe3ynbraraMr,r EBSD- aHaJrr,I3a I,r noK€t:lartl-

qro xapaKrepr{crrrKr{ $oprraupyroqeficfl rrpLr PKyn crpyKrypbl B crrlaBe 156l oupe4eJlt}orct

pa3MepoM u Qoprvroft qacrrq Qaru AloMn. [Iogpo6Ho paccMorpeHa eBoJrroqrt ncxoAuofi

ropf,rrerrpecconanuoft crpyKTypbr B peKpncra"rrnr.r3oBaHnyro yJrbrpzrMenKo3epHl,Icrylo (yM3)

crpyKrypy c pocroM rlucra rpoxoAos PKVI.

Vemeepmafl ?raaa [ocBrrqeHa ilriur]r3y MexaHLr3MoB yflporrHeH[r iulrcMl{HueBbrx

crrJraBoB npr{ o6pasonannu yM3 crpyKrypbl B rpoqecce PKyII. Ilpune4euo cpaBHeHlde

oKc[epnMeHTaJrbno roJrfreHnbrx r pacrrerHbtx [peAeJIoB reKyrrecrll B crlnaBe l56l u 1570.

Onpe4eneHbr BKJraAbr rBepAopacrBopHoro, AllcnepcuoHHoro H 3epHorpaHurrHoro y[po.IHeHuft s

rrpeAen TeKrrecru IJrs, c[JIaBoB ptli}Horo cocraBa.



B nnmofi araoe paccMorpeno BJrlrf,Hr{e CTII Ha crpyKrypy u cBoficrBa JIHcroB vr3

cunas|s l56l u 1570 c KpyrHo3epnucroft crpyKrypofi. flpone4euo cpaBHeHHe

rr,rop$onorurrecKux14 pa3MepHbrx xapuu(Tepr{crllK crpyKTypbl cnnaBoB B I,IcxoAHoM cocroflHuu B

cBapHbrx coeAlrneHufix. llpe4cmBJrenbr MexaHlrrrecKrle cnoficrsa cBapHblx coeAuHeHufi vr

4rrrrJrr{3 TepMr,rqecrofi cra6nnrHocrr{ Mr{KpocrpyKTypbl cBapHoro IrIBa. B pe3ynbrare

rrpoBeAeHHbrx 9Kc[epuMeHToB AenaeTcs BhrBoA o ToM, IITO CBapHOe COeA]IHeHHe CrInaBa 1561

o6naAaer 6onrruefi rcprran.recrcofi cra6ulrHocrblo, qeM crJIaBa 1570.

Illecman araoa [ocBrrqena u3noxen]rro pe3yrrbraroB orHocI,ITeJIbHo BlruflHvrn CTfl Ha

crpyKrypy n cnoficrBa JrrrcroB, rroJrfreHHbrx PKyII u rocJleayrorqefi ropnefi Il3orepMuqecrofi

rrpoKarKofi 4nyx yM3 cnJraBoB. flpe4craBJreHbr crpyKTypbl 3oH nepeMeIuI,IBaHLIfl, u cBapHoro

rrrBa, ra3freHgbre MeroAaMr{ EBSD u II9M. flpune4enrr 3HarreHl,rt M}IKporBepAocrI'I u

Mexagr{rrecKr.Tx csoftcrn cBapHbrx coeAr.rueuufi npu ucnbrragur4 Ha pacrsxegl{e. floragaHo, tITo

rosrpQuqlreHT rporrHocrlr cBapnoro coeArHeHlrt crJIaBa 1570 cocraBu n 92o/o, a crIJIaBa 1561-

98%.

flpune4egHbre B KoHrIe rax,qofi eKc[ep[MeHTutrlbHofi rrasbl BbIBoau cfoiMupoBaHbl 6

3AKnru.teHUU.

HavqHas HonnlHa pesynrraron AucceprauuoHHofi paGorrt

Cpe4ra pe3yJrbTaroB, rroJr5nreHHbrx npu BbInoJIHeHvtu oKc[epuMeHranbHbx

uconeAonanufi , HOBrIMI,I tBJUITTct CiIeAyIOque pByJIbTaTbI :

l. Cr[opnaynnpoBaHbr 3aKonoMepuocur QopnanpoBaHr{q VM3 crpyKrypbl B Al-Mg crIJIaBax

pa3Horo cocraBa B npoqecce PKy[ upu noBbIIIreHHbtx reMrleparypax (T=0,65Tnn).

floragaga 6aprepHar ponb HaHoqacrnll BropbIX Qas, 3arpyAHflIolqux Ml{rpallnrc

" M[uroyrJroBbx Lr 6orrrueyruroBbx rpanuq rtpu HenpepblsHofi AuHaMlaqecxoft

peKplrcrarrJrr,r3allu[, rmo cuoco6crByer o6pasonaHl,Irc B cnJIaBe 1570

yJrbrpaldeJrKo3epnncrofi crpyKTypbl co cpeAHLIM pa3MepoM 3epna MeHee - 800 Htu.

Z. YcraHosireHa nprpoAa yBenurrenr{fl rpoquocrl,I Al-Mg crIJraBoB B rlpoqecce PKYII nprE

loBbrrrreHHbx reM[eparyprx. .{orasana Ba>KHIT ponb crpyKTypHoro ynpoqHeHl{fl 3a

c.r€r Ma.rroyrJroBbrx rparruq c pul3opuenTrlpoBrofi or 2o u 6otee.

3. 171syrc;51a Bo3Mo)Knocrb floJrfreHlrr KatIecrBeHHbD( cBapHbx coeAnHeHufi B Al-Mg

c[JIaBil( c pa3HbrM pruMepoM 3epHa MeroAoM cBapKI,I TpeHI,IeM C nepeMeIIrI,IBaHUeM.

Ycranoureuo, rrro srrcoKr,rft roe$SuqlreHT rpotlHocrl,I cBapnoro IuBa (92'98%)

o6ycnonnen SopMr,rpoBrurrreM peKpucrzulnl,I3oBaHHofi uelro3epHl{crofi ctpyKrypbl.



Hayqnafl H rrpaKTurregr(4fl 3HarruMocrb pegvrbraroB,rycceprarlnonHofi pa6oru

HayrHaa 3HarnrMocrb pe3ynbraroB pa6orrr ManoQeesa C.C. 3aKrroqaercfl B rronf{eHrru

HoBbrx sHaHnfi o Mexanrr3Mil( nporeKilrl,It crpyKTypHo - Qaaonbrx rpeBpaqenufi n Al-Mg

c[JraBax rppr lrHTencunnofi nJracrr,rqecrofi 4eQopnaarlru.

Han6oree BaxnbrMrr vt nHTepecHbIMlI AIln npaKTr,rqecKoro r{cnoJrb3oBaHus flBJrsrorct

pe3ynbrarbr, orrllcaHuble B ugtofi n [Iecrofi rnasa( Al,Icceprar1r4vr, Koropbre cB]rAereJrbcrByror o

Bo3Mo)KHocrr,r [oJrfreHr{r KatlecrBeHHbx cBapHbrx coeAr,rHerruit Al-Mg crrJraBoB rryreM

BHeApenlrs Ha [poI,I3BoAcrBe HoBoro u [epc[eKTLtBHoro cnoco6a cBapKr{ TpeHHeM c

lepeMer[]rBaHr{eM. 3nr p*yJlbrarbl Moryr 6utr ucrroJrb3oBaHbr Ha rpeAnpr{ flTuflx 3AO

"Cecnem", fKHfII{ urvr. M.B. Xpynn.rena, OAOHI4AT rn O|YH IJHI4I4 KoHcrpyKrlr{oHHbrx

Marepr{aJron "flponaerefi " uM. aKaAeMI,Ira I4.B. foprrHnHa.

Kporrae roro, peKoMeHAoBaHHbIe B Ar{cceprarluu pexnMhr rou6unupoBaHHbx

4e$opnailIrroHHo repMldtlecKr{x o6pa6otor, o6ecne.rnBruoulre yBenr.rqeH{,re npoqHocrn

c[JraBoB 1561 u 1570, Moryr 6rttr ucrroJlb3oBaHbr Anfl. ycoBeprlencrBoBanvs. TexHoJrorr{H

nonfrenlrr yJrbrpuueJrKo3epnr{crbx MarepnuuoB MeroAoM P KyII.

3ame.ran[s no truccepraunoHHoft pa6ore

B rJraBe 4 aBTop HeBepHo Hur3brBaer orHorrreurre ycnoBHolo [peAena [porrHocrr,r K

ycnoBHoMy npeAeny reKfrecrll rosQ$uupleHroM 4e$opiraarllroHHoro yrpoqHeHur rpu

pacrflxenvrvr (crp. 77).. fita pac.r0ta roe$QnqpreHra 4eSoprraauuoHHoro yrpoqHeHnt

Heo6xoAunao [oJrb3oBarbcfl, KpI,IBbIMr,r 4e$opnrarlnu B KoopAr,rHarax (Hcrr,rHHoe

Ha[pnKeHr,re-r{crr,rnHnr 4e$opnaarlns).

B Auccepraqun orcyrcrByror o6tgcHeHlrf, npr.rrmH npof,BJreur{r eQQerra llopreneHa -

JIe lllarerue Ha Kpr,rBbrx pacrnreHus crJraBoB nocre PKyII 14 CTII. BsrsoA o

[poreKaHrrr,r Ar,rHaMnrrecKoro aeQopMilIuoHHoro crapenufl, B rrpouecce raKr{x o6pa6oroK

He noATBepxAeH Hr,rKaKI,IMI{ ApyInMI{ SKCnepI,IMeHTUurbHbrMr,r AarrHbrMr,r.

llpu HccneAoBaHr.ru 3aKonoMepHocrefi crpyrrypoo6pa3oBaur.rs cBapHbrx coeAuHeHufi s

c[JraBax 1570 u 156l aBTop orpaHl,Iql,IBaercs roJrbKo H3freHr{eM 3oHbr cBapHoro ruBa H

3oH rrepeMerrrr{Banvrs., B To BpeMr KaK crpyKTypbr Apyrnx soH (repMoMexaHur{ecKoro H

TepMr,rqecKoro BlrvrflHr4s.), roropbre raKxe oupeAeJrsror csoftcrna Marepnura B rIeJroM, B

Arrcceprarlnrr ue o6cyxA€rlorct.

B gKcnepuMeHTa.rrbHbrx r.llaBux He yKa3anbr [ofperrrHocru orrpeAenenvfl rrucreHHbrx

3HaqeHlrit paznurrHbD( [apaMerpon ( rraexaHl,ItlecKux cnoficrB, ptnMepoB 3epeH, cy6sepeH,

l .

2.

3 .

4.
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.{raccepraurdonuaf, pa6om Manorfeena C.C. coorBercrByer Qoprrayne u r. 2 nacnopra

creqlrurJrbHocrn 05.16.01 <2. TeoperuqecKue u eKcrepuMeHruulbnble I{ccJIeAoBaHVr Qasonux n

crpyKrypHbrx npeBpaqenufi B MerarrJril( n c[JraBtx, rrpoucxoAslqux npu ptBJII{tIHbtx BHeITIHI'IX

sogAeficrslrno).

3ar.rrroqenne

Cqutaeu, rITo Alrccepralll{onnafl pa6ora "Brugnue MeroAoB I,IHTeHcI,InHofi nracrl'Iqecrofi

aeQopna a\ilfi Ha crpyKTypy r cnoficrna cnJraBoB clrcreMu Al-Mg" coorBercrByer tpe6onaHl'IsM

n. 9 <floloxe6wfl. o npucyx(Aenflu frenbrx creneHefi>>, yrBepxAeHHoro rIocraHoBJIeHI'IeM

flparnrenrcrsa PO or 24.09.2013 r. Jrlb 842, a ee aBrop - Mano0een Ceprefi Cepreenuu,

3acJryxuBaer npucyxAenl{.f, eMy yr€trofi cre[eHr,I KarrAr,rAara rexHI,IqecKI'Ix HayK rlo

cneuu€rnbHocrlr 05.16.01. - MemtnoBeAenve n repMlrrrecKafl o6pa6otKa MeTaJIJIoB H c[JIaBoB

,{ncceprilryrouHrrs pa6om r{ or3brB o6cyx4eubl Ha HafrHoM ceMI,IHape orAena \

MarepllarloBeAenlrs I,IOM YpO PAH 27 xnnaps20lT r (uporoKoJl Xbl).

3arr,r. Ar,rpeKropa uo Hayuroft pa6ote I'IOM YpO P/G, 
/.ftl

AoKrop rexHLrrrecKI,IX HayK Ulilt
I

ren.: (343)374-00-64; e-mail: @imp.uran.ru (

frannufi HafrHblfi cotpyannr I4OM VpO PAH .4

AoKrop rexH'rqecKl{x HayK, npo6eccop Ofi
/

rorr. : (3 43)37 S-3 6-l I ; e-mail : brodova@imp.uran.ru

Muxaun Baculrenuu,,{errrPen

LIpuna f pu ropreBH a Epo.qo na

Orgr6 yrBep)KA€u sa 3aceAzurnu V.renoro coBera I,I@M YpO PAH I naapra 2017 t.

(npororor Ne 3 ).

Y.r€Hrrfi ceKperapr I,IOM YpO PAH

KaHAr,IAar Qns-naat. HayK T.II.CypKoBa
-r:ty'>


