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3AKJ'IIOIIEHIIE
ArrccEpTArlrroHHof o coBET A 24.2.327.04 (I.2l2.r2s.ls ),

co3AAHHOfO HA BA3E OEIEPAIIbHOfO fOCyIAPCTBI'HHO|O BIOAXETHO|O
OEPA3OBATETIbHOIO YI]PEXAEHI4-S BbICIIIEf O OBPA3OI}AHI4'

(MOCKOBCKI4IZ ABI4AI II4OHHbIIZ I4HC'II{TyT
(HArlr4oHAnbHbrrz i4c cnEAoBATEJrbCKr4rz vHmelcl.rrEr;>

MIIHI4CTEPCTBA HAYKI4 14 BbICIXEfO OEPA3OBAHI4' PO(]CI4ItCKOIZ OEIEPAUI4I4,
IIO II4CCEPTAUI,II4 HA COI{CKAHI4E YqEHOIZ CTETEHI4 KAHNI4NATA HAYK

arrecrarJrroHHoe gelo J\!
peIIIeHLIe ALICCepTaIIUOHHOIO COBeTa OT 18 rrro:rs 2023 romNp206123

O npucyx4eHuu ly6uuy Aurouy Mlrxafinoazvy, FpD(AaHtirHy poccuficxofi

@e4epaquu, yvenoft crerreHr.r KaHAr.rAara rexHuqecKr4x Hay.K.

{uccepraqux ((Brr.rrHae napaMerpoB cBapKr,r rpeHr.reM c [epeMerrrr4BaHr]eM Ha

crpyKTypy rz csofrcrsa coeAuneuilil KoMrro3[rru4oHHLrx MarepaaJroB Ha ocHoBe

a.lrroMr.rHr.r.s)) IIo crerlr4a.[EHOCTl1' 2.6.L7 . <<Marepua,roeereHae> (rexulrvecrze uayrz)

rrpr.rHrra K 3aurzre 04 ttas 2023 r., nporoKon Ne 204123 AzccepraurroHHLrM coBeroM

24.2.327.04 (il212.125.f5), coe4annun sa 6aze (fe4epa,rruoro rclcyAapcrBeHHoro

oroAxrerHoro oop€r3oBareJrbHofo yqpe)KreHr.r.rr BErcrllefo o6pasonaHr,Ur <MocKoecKr4ia

anuaqrzonHrrft vHcrrrryr (uaquoHa:EHufi zcc:re4oearelrcxail ynaeepcrzrer)>

Mrluucrepcre a HayKr4 r'r Bbrcrlefo o6pasoeaulrx Poccziicxofi (De4epaqzn, 125993, r.

Mocrea, Boroxolaracroe [rocce, g.4, npuxarz o co3AaHur4 cosela J\! I29lnx or
tt nt 1n1f -. -^.,."^^--/ r . ) 'y,'r\arDr o BHeceHr4rz r.r:veseulrft B cocraB cosela J\! 69Zlnrc or
18.1 1.2020 r. r4 J\s 1 13 i/nx or 23.05.2023 r.

Corzcrarelt fy6un Anrou Muxafi:roenu, 25 Mas 1986 roaa poN4euzx, e 2010

ro,4y oKoHarrrn Se4epanruoe rocyAapcrBeHHoe 6ro4Neruoe o6pa:onare:rlHoe

yqpexAeHr4e BErcrrero npo$ecclroualruoro o6pa:oraruix <Hoeocr.rbapcrufi

focyAapcrBeHHrri rexnH.recrrzii yarzeepcr{Ter>, s 201.1 r. oKoHrrrrjr oqHyro

acurrpaHTypy Qe4epanruoro focyAapcrBeHHofo aBToHoMuoro oeipasoeare.rrbHoro

rrpe)rqeHrrr Bbrcrllero o6pa:oeanzx <Mocr<oscxrrft l<llzrexuvqecruil
yHrrBepcr4rer)), Ar4rrrroM 107104 0210230 wtra:F 02.07.202 [r., pa6oraer r4HXeHepoM

2 r<areropun Bcepocclrficroro HayrrHo-r.rccreloBareJrbcKoro uHo,rtl.ryra



aBr4aIIr4OHHLrX MaTepr4€uroB

(Kyp.{aroBcK[fi unc'rrzryr>>.

HaqzoHaltnoro I4CCJIeAOBaTeJI6CKOtO IIeHTDa

TexHr.rqecKr4x HayK, rlpoeeccop,

oop€L3o BareJrbHoe yqpexAeHr4 e

Bblclllefo o6pa-:onaHrzx <Mocr<oecK[fi rocyAapcrBeHHHfi rexHa.recnuii yuzeepcrarer

LIMeHrr H.3. Eayir.raHa (uaqvonaltHrrfi zcclegoearelrcrufi yHurepcr.rrer)>,

rpo4leccop

AaJILI IIOJlO)KI4TeJIbHbIe OT3LIB6I Ha AIICCepTaufi rc.

Be4yrqaa opfanr4 3arlurr Se4epanruoe

focyAapcrBeHHrrfr aBaarlrroHHLlii rexnrucxrzft yHr{Eepclrrer

Coloereea>., f. Ptr6nucr, B cBoeM noroxr.rrenr,HoM or3rrBe.

lllarynrcxuv A.A., :aee4y'rorqurr,r xaSe4pofi <Marepua,roBereHr4q, r:v-rr,a Lr cBapKr4>,

AOKTOPOM TCXHI4qCCKIZX UAYI<, NPOQCCCOPOM, Ir YTBEPXACHHOM C'YT'TI,iHrrrr,r A.H.,

o6pa:onare:muoe yqpexAeHue B;rcrlero

focyAapcTBeHHCre

o6pzuroeannx

6ro4rreruoe

<Prr6lrHcrczii

rrMeHr4 lI.A.

IIOAIIIICAHHOM

luccepraryut B'rrroJrHeHa Ha KaOeIpe (Marepr.ra,.roBeAeHrze)) $e4epa.,rtnoro

rocyAapcrBeHHoro aBToHOMHO|O O6pasoeare:Euoro yqpex!,eHur Bbrclrefo

o6pa^:oeanux <Mocr<oecKuft rro;rr4TexHr{qecxzfi yuurepcaler> Mr.rur.rcrepcrBa HayKIt

rr Brrctuefo o6pasonaHr.ra Pocclrfcroft @eAepaqzlr.

Hayuuufi pyKoBoAr4reJrb :

AoKTop rexHr.rqecKr.rx nayr, npoQeccop, Orvzi ruroa Blrl<nop Bacu lretzu,

$eAepa-nsHoe rocyAapcrBeH'oe aBToHoMHoe o6pa-:onare*ncle yqpe)KAeH'e

Bbrcrlefo o6pa:onanr.rx <MocKoscKufi [oJrr4TexHr4qecrzii yHr.reepr:r.rrer>, KaoeApa

<Marepza-loreAeHr.re>, sane4yroqaii raSe4pofi .

O$uquanturre olrroHeHTbr:

Eeroe Hurorafi Anercau4poB[rr, AoKTop rexHzqecKr4x uityr, npoQeccop,

Se4epanrnoe focyAapcrBeHHoe aBToHoMHoe o6paaonare*u.e rrpexAeHxe
BbICIleto o6pa^:onanll <Haquona:uisrft r.rccle4oearelscrrzft TexHoror{-recK[I1

yH14Bepcarer (Ml4ctr{c> (uaquouanEllbrft nccle4oearre:lbcxr.rft yurzeepcarer),

npoSeccop;

TTIaraHoe tr4ropl Hnr<oJraeBvq, AoKTop

Qe4epanruoe focyAapcrBeHHoe 6ro4Netroe

rrpopeKropoM rro HayKe v qu$poeoit rpanc$opuaqvLr, Ka1l],1.nutoM rexHr4rrecKax



HayK, AOTIeHTOM, yKa3aJIa qTo .qficcepTarlzoHHaq padoTa cooTBeTcTByeT

Tpe6oBaH[rM n. 9 llo:roxeuvr o npr4cyxAeuralr yveur,rx cre[{3Heii, yrBep)KAeHHoM

flocrauosreHrreM llpaBrrre.urcrBa PQ or 24 ceHrq6pr 2013 r: J\b g42, a ee aBroD

3acnyxr.rBaer rrpncyxAeHr4lr yveHofi creleHrr Katnnnara re.KHr4qecKr4x HayK ilo

cnerlr4aJr6Hocrtt 2.6.11 - Marepualoee.rleHrre.

Coucxarelr urraeer 15 ony6rur<onaunrx pa6or, B T,oM rrr4cJre rro reMe

Al4cceprar]r4rr 15 pa6or, r43 Hr4x B perleH3zpyeMbrx HayrrHbD < u3l.a:rirr,tx ony6lar<oaauo

12 pa6or.

Hara6olee 3HarrrrMbre HafrHbre pa6orlr rro reMe AVcceprarlr4r4:

1. OequuHfixos, B.B. Crapra rpeHr,reM c rrepeMerrrl BaH.aeM Ar4cnepcHo_

APMI4POBAHHbIX KEPAMII{ECKI4MZ qACTI]I-IAMI4 KOMIIO3ZI.IAOHHLIX MATEDI,I:L]]OB HA

ocHoBe €L,.rroMr4Hv eBLrx crrJraBoB. / B.B. Oequuulrxoe, A.M' ly6uu,l4.A. Kyp6arona.

3aroroszrerr,H;re [por43BoAcrBa B Marrrr4HocrpoeHr.ru. 201ii. T. t6. Ns4.

2. @eoSarion, A.H. Cnapra rpeHneM c repeMerrruBalrr4eM

coe4uueuzfr ynpoqHeHHbIx oKcI,IAH6rMI4 qacrrirlaMr4 KoM[o3r4IIltoHtrrbIX

Ha anroMr.rHr4eeofi ocHoee. / A.H. @eooanoe, B.B. OsquHHr.mon, A.M. fy6au.
CnapouHoe nporr3Bo4crBo. 20 1 9. Ilb I 2. C.Z3 -29.

3. (DeoSaHoe, A.H. Hepa-rt,elrurre coeAr4HeHr,rr ,Ar,rcrepcHo-ylpoqHeHHbrx

KoMlIo314III4OHHbIX MaTepI4aJIoB Ha ocHoBe a-[IoM14HI4-s, BETII|OJIHeHHbIX ceapxof

rpeHr4eM c [epeMerrrrrBaHaeM. / A.H. @eo$anoe, B.B, Orur.Ilruraroe, A.M. fy6aH.

Ceapouuoe rpor43BoAcrBo .2020. Np4. C.19-2j .

4. (Deo$anoe,

csoEcrga crblKoB6IX

A.H. B:rv sHra e noAaqrl r.rHcrpyMeHTa Ha MexaurrrrecKr4e

coe4uueuuf [pr4 cBapKe rpeHr]eM c [epeMerlvBaHrreM

a-rrroMrrHzeBbrx crrraBoB. / A.H. @eooanon, B.B. osqrfiHulir<onr, A.M. ly6r.ru.

B ecruv r< MarxrrHocrpoe nux. 2020. Nq 8. C. 65-70.

5. OequHHnxoe, B.B. Mera,ur.rqecrr'e BKJrroqeHr.rs B rBax ri pa3pyureHr4e

I4HcTpyMeHTa IIpI4 cBapKe TpeHIleM c IIepeMeIIII4 BaHI4eM aJ.IIOMt4HItr3BbrX cn:raeOe. /
A H. @eo$anoe, B.B. oe.ruHuraror, A.M. fy6uu. cnapouaoe rrpozrsno4creo. 2021.

c. 155-161.

CTEIKOBEIX

MaTepr{a,.roB

Ns4. C.33-39.



6. QeoQauoe, A.H. Hepa:t,eMH6re cr'rKoBbre coeAlrHeHl4.f, aJrroMoMarpr.*rHo.o

AHCIICPCIIOHHO-YNPOI{HCHHOIO {ACTLII\AMV SiC KOMTIO3I4III,,]:OHHOIO MAI'EDI]AJIA.

Bbrrro-rrHeHHbre ceaprofr TpeHlreM c [epeMerrrr4BaHr{eM. I A.H. (Deo$auoe, B.B.

OevuHnuron, A.M. f y6uu. B ecruur< Marxr4Hocrpoe uus. 2Ct2I . ]fs 5. 64-6 9.

7. (DeoSaHon, A.H. Ceoficrea rr crpyKrypa coe4uHeurafi Ar.rcfiepcHo-

ynpor{HeHHbrx anroMoMarp[qHr]x KoMno3r4ur,roHHbrx Marepr4a,,roB. / A.H. <Deo6anoe.

B.B. OeqzHHuroe, A.M. fy6aH. Ceapovnoe rpor43BoAcrB().20i1.1. )fs9. C.23-2g.

8. @eoSanoe, A.H. MexauraqecKrre csoiicrea coeAr.r. eulrd arroMoMarpuqHoro

ALIC[epCHO-y pOqHeHHOfO KOMrrO3r4rIrroHHoro MaTep[€ura, roryEreHuux cnapxoft

rpeHr4eM c rrepeMerrrfiBauuet^ I A.H. @eoQauoe, B.B. oeqzHHIIK,os, A.M. fy6rzn.

CeapovHoe npon3BoncrBo. 202 I . Ns | 0. C. l3-l 8.

9. (Deo$anoe, A.H. MexannqecKr{e ceoiicrea coe4rzueulrii arroMoMarD[rrHofo

Ar4clepcHo-ylpor{HeHHoro KoMno3r4 rIr4oHHOf o Marepr4aJra co cirrJraBoM 1151T,

BbrnoJrHeHHbrx ceapnoft TpeHrieM c rrepeMerrrr4 BaHr.reM. / A.H. roeosauoe, B.B.

Onuuuuaroe, A.M. ly6lru. Cnapounoe rpor.r3BoAcrBo. 202 1 . Ns 1 1 . C.6-1 1 .

10. Aputl, A.M. Texuoloruqecnue oco6enHocrn oBapKrz rpeHr4eM c

fiepeMerrrr4 BaHrreM ArrclepcHo-ynpor{HeHHofo €urroMoMarpzHHor.o KoMnos].rur4 oHHoro

Marepr4ana. / A.M. [puq' B.B. Oevlruuzron, A.M. fy6uu. TexHorornq rerKr4x

cnrraBoB. 2021. Nq3. C.11-20.

11. Mechanical Properties of Joints in Friction stir weldirrg of Aluminum

Alloys. / A.N. Feofanov, v.v. ovchinnikov, A.M. Gubin. lRussian Engineering

Research. 2020. 40(1\. Pp. 916-921 .

B gr.rccep:rarlun orcyrcrByror HeAocroBepur,re cBeAeHr4s o6 ony6rzroeaHHrrx

fy6znulr A.M. pa6orax.

Ha anrope$epar nocryflr4rro 13 or:rreos: or @fliyH <tr4rrcrwryr 6,usn,ru

lpoqHocrr4 r1 Marepr4aJroBeAeH[s> cr.r6lrpcroro orAeJreHru poccujicr<ofi aKaaeMr4r.r

HayK 3a rrolfir{cbro Ar4peKropa, A.r.H., Koly6aeaa E.A.; o.l @fBOy BO
,<MocKoecKhfi rocy4apcreeuHsrI rexHuqecrcufi yHhBepcrrrer rpaxAaHcKoi4

aBr4arJLrH>> 3a rroAnr.rcbro 3aBeAyrorlefo r<ase4poft aBr{i}ToflJu,rBoo6ecne.reHr.r.s v
peMoHTa nerarerrbHbrx aflfiaparoB, g.r.u., npoQeccopa, Cauoit,neurco B.M.; or AO



(cM3) 3a nornr4c'ro llrperropa 
''o 

pa3Br4Tr,rrc 6zsueca 14 HoB'rx rexso.norufr. x.r.H..

[pzq A.M.; or LMAY <MI{(DZ> sa rro4[rzcr,ro 3aBeAyroqero na6oparopvefi

@3AHK tr4AQuT, K.r.H., Aor{eHra, Cypt*ra B.I,I.; tDfltOV BO <Ee:rropo4cr<uf

rocyAapcrBeHurrft naquoua-utHrrfi

eegyrqufr uayvnuft corpyAHrrK,

r,rccreAoBareJrscrrafr yurznep c14 Ter>

a.S-rrr.H. MupoHoea C.IO.; c'r

<<cu6upct<uit rocyAapcrBeHurrfi zugycrp uurcu;;lit ygrrBepcr4Ter)), 3a no/uacbro

npopeKTopa no Haylnoft 14 r4HHoBarIr4 oHuofi 4e.arelbH()crlr 4.r'u., npoSeccopa,

Konoearosa c.B.; or @fAoy Bo <poccrailcrufi yulrrepcr4 er rpaHcrropra) 3a

noAlrrzcbro 3aBeAlroqero ra$e4pofi <Texuolorlru rpaHcrroprHofo rdarrrrzHocrpoeHr,rrr

rr peMoHra rroABaxHoro cocraBa>), 4,r.H., npoQeccopa, Ky.rraroaa M[.IO.; or (DlAOy

Bo <Kolrcouorucr<ufi-sa-AMype rocyAapcreeHgsrji ygr.rBepc rer.)) 3a noAnr4cbro

3aBeAlroulero xasegpofi <<Texuororzu cBapoqHofo rr Me:fa,Tnyprrrr{ecKoro

rlporr3BoAcrBa uw. B.\4,. Mypaeseaa>, K.T.H., AorIeHTa Baxuarona lt.B.; or OKE au.

A.W. Mzrcoqna nAO <<O6te4nueuHaa aBr4acrpor4reJrbHa, Kopnopaqu.s), 3a

rroArrrrcLro pyKoBoAr{Tenr HaEpaBneH[s I1o cBapoqHbrn pa6orar,r Jloua'rruHa A.14.;

or tDfAoY Bo <Ioro-3ara4ur'rft focyAapcrBeHnsri yuaeepcrrrer)), 3a rroArucbro

4.r.n., npoSeccopa xarpe4pbr rexHoJrorz[ Marepr{anoB rr rpaHc]rop,ra Areenofi E.B.;

or (DfBoY Bo <Bonrorpa4cxr.rfi focyAapcrBeHnr,rft rexuuqec :zfi .yuznepcvrer> 3a

noArrrrcbro 3aeeAyroqero rase4poft <MareprzanoreAeH14e u KoMno3rlrlr4oHH6re

Marepr4€LrrLr>), A,T.H., craprlero HafrHofo corpyAHuKa, Aou,eHTa, lypeenua JLM.; or
ofBoy Bo <Marnuroropcr<uil rocyAap reeuHrrfi rexslrqecxuii ygr.rBepcrrrer r4M.

f.I4. Hocoea)) 3a floAnr.rcbro l.r.u,, nporpeccopa, Elrelrour,rHa A..H.; or @fAOy BO

<cauapcrclift focyAapcrBennlrfi rexnvqecr<rzii yuuaepcrareD), 3 rro!,flucuo g.S-rra.H.,

npoQeccopa, 3aBelyroulero r<a$e4poft <Mera.,uoee4eurze, flopolxKoBar

MeranJryprr4r, HaHoMareptrar'u> AMocoea A. lI.
Bce or3BIBbI [oJIoxI4TeJIbHbIe, B HI{x orp'KeHa ,,at.''^fl HoB]43Ha,

aKTy€urbHocrb r4 rrpaKTr4qecKar 3HaqI4MOCTr, pa6OTbr, HeKO'rOp6re or3brBbr coAep)Kar

3a llolrlllcblo

@fAoy Bo

3AMeTjAIl]jfr, HanpvMep:



' tr{3 aBTopeSepara He rroHrrHo (n. 4 uoausurr) rarlrrr.r o6parou oflpeAen.srr4,

. B aeropeOepare cJleAoBaJ'ro 6u orrr.rervu,, KaK Brr.rl[ejr HaJrzqlre ynpoqHrroturx

rracrl4rl AlzOt u SiC e cocraee rr crpyKrype IYAKM ua cpe4Hzfi pa3Mep

3epHa B 3OHe [epeMeurr4BaHr4.s rro cpaBHeH.Lrrc METIUIJIOM

4eQopuupyerr,rbrx aJrroMrrHveBbrx crr.rraBoB;

o B aeropeQepa're 6rr:ru [poBeAeHrr rrccJreAoBaHr4r B.rrr{rrr{ue rexgoJ]ol.rlrl

BbrrorHeHr4q coeAr.rHeHr4{ AyAKM Ha MexaHr4qecr<Me cn,oiicrea coenuuenzft .

ocraercs He rcHbrM no xaroil flprzr{r4He nprr r4cn;rraHrzxx oCipa:qon cBapHrrx

coe4auenufr Ha pacrqxenrre pa3pyrrrenrie JroKaJrr43yerc{ rro 3oHe

TepMoMexatarrecKoro tos4eilcrenx co cropoulr orxoAa nrrcrpyMeHTa;

Bu6op oSzqr'ramur,rx o[rroHeHToB u ee4yrqeft opra'rr3arlzlr o6ocHosrreaerc.s

r4x KoMrrereHTHocrbro e o6racru gannofi Ariccepr qvo'uuoft pa60rsr"

noATBepxreHuof ua.,ruqzeM y Hr.rx coorBercrByrorqux rry6:rlrxaqiail, a rai<Ne r.rx

corJlac14eM.

,{nccepraquonnrtft coeer orMeqaer, qro Ha ocHoBag'lu: BrrrIoJlHeHHbIX

cotlcKa teJreM ucc,re4osaHn fr:

pa:pa60raur'r pacirerHbre Mo,4enr.r gae14cr4i\40crefr npoqHoc'fr4 r.l 11repoxoBarocrrl

noBepxHocrrr cBapHbrx coe4tfireHufr Ar4cnepcHo-y[porrHeHH6D( arroMoMarpriirHbrx

KOMTIO3I4IIITOHHbIX MATCPIIANOB OT PCXVMOB CBAPKU A O6gCIrgOfi AOJII{

yflporrHrronlr4x qacrlrrl. Oupe4e:reuo KpIZTLIqeCKOe 3FtaqeHIIe ulepoxoBaTocTr4

o6ecne-rl4ealorcx nblcoKlle 3gaqeHv_snoBepxHocTr4 rrrBa, fipu KoTopoM

Manour4KnoBofr ycralocru;

NPCAJIOXCH HOETTfr IOIXOA K IIOBLIIIIEHI4IO IPOIIHOCTHLIX CEOiiCTS

Hepa3:beMHbIX coe4zHeuzfr arloMoMarpl4r{Hbrx KoMrIo3IrrIlIoHH},IX lviareplla!'roB nplr

cBapKe rpeHrreM c rrepeMerrrr4 BaHr4eM, OCHOeaUHHii Ha r{Htrrlr4 r..lpoBaHr4e npoqeccoB

AlzHaMHrrecKofr percpucra:r Irr43arJrrLr B 3oHe rrepeMelrlaBaHl4g Ir rroBbIIIreHIrIr

o6revHoft Aonli ylporrHrrourrx KepaMr4qecKux qacrurl AlzO: a SiiC;

qTo BpeMeHHoe conpoT[BJreHrre 3oHbr

BpeMeHHOfO COlpoTuBJleHr{_rI CBapHoro

rrepeMerrrr4Bali{fr rrpeBbrrxaeT 3HaqeHrrt

coeAIIHeHrr{;



Teoperuuecrax 3Harrl4MocrB LIcc.ueAoBaHI4s o6ocHosaua reM, qro:

AOKa3aHO, rrTo npv cBapKe TpeHr.reM c rrepeMerrr[BaHueM B CBapHbrx

coeAlrHeHrrx coxpaHrerc{ r'rx sa:oso-crpyKTypHoe Oocro.rHrre, paBHOMepHOe

paclpeAeJreHr4e ylporrHslorqr4x qacrlrll 14 orcyrcrByer xl4MlrqecKoe nsavuoAeficreue

MexAy MarpzrlHbrM crrJIaBoM r.r yfipoqHfiIoquMlr qac,]tr4rlal4rr c o6pa^:oeanzel,{

HexeJraTeft,Hbrx Qas rana Al+C:.

ALlCCepTarlfltl pe3yrbTaTVBHOllpuvenzre:muo rpo6:retrarrzr<e

IrcrloJIb3oBaH6I 6asoerre

ceofrcre Mareprr arToB,

MeTOAbr [rcCreAoBaHr.rr cTpy](Typr,r u MexaHr,rqecKrrx

B TOM qI,ICJle: SKCrIepIZMeHTarIbI{EIe MeTOAITKI4

r'rera:rnorpaQv qecKof o r4 peHTreHocrpyKTypHofo alaJrn3a, r43MepeHr4rr rBepAocrr{,

MexaHaqecKl4x ucnrnanrzE ;

H3JIoXeHLI pe3yIbTaTbI rzcc:re4onaurzft Blrrlfr:r'r4fl yflpor{H.{rolqlrx Kep€rM[qecKr.rx

iracrllrl sic Ha flporrHocrL cBapHoro coeArlHeHu' ArlcnepcHo-y[poqHeHHbrx

AJIIOMOMATPI4qHI,IX KOMIIO3I,ILIIIOHHLIX MATEPI]ANOB. VCTAUCIEIEUO, UrO TAKI{E

coeAhHeHr{.rr o6ra4aror 6o,ree errcoKr4Mrr 3Har{eHrrqMu rlporrHocru (ua 6-g%) no

cpaBHeHI4Io c coeAI4HeHIl.{Mr.I, y[IporrHeHHblMlr ro.[6Ko rlaclfI4IIaMI] AlzO:, [DIa

oglrHaxoeoft ptx o6levtrofi aolu:

z3yrreH rrpoqecc rr3Hoca pa6overo 14 HcrpyMeHTa nprl cBapKe rpenr.reM c

rIepeMeIrrIzBaHI4eM AlrcnepcHo-ylpoqHeHHErx a.[IoMoMarp].FrH6IX KoMlo3uquoHHbrx

Marepr4anoB. llOra:aHo, qro r.r3Hoc yakrLvlBaercfr c yBeJrr.rireHr.reM BpeMeHHOTO

conporrr BneHr.rr cBapr4BaeMofo Marepr4aJra 14 pocroM o6T,eMHOft AOI.A yflpoqH{rorrlr4x

KepaMr4 r{ecKr.ix qacrvrl B HeM, aAre3voHHofo rcarzlao4eftcrw{.{ MexAy cBaprrBaeMErM

MeraJ'InoM r4 r.rHcrpyMeHToM Ia MexaHvrrecKr4 x iranpaxeuuii, p,a3BuBaeMBrx B 3oHe

IICPCMEIIII4BAHI{' 34 CqCT COIIPOTI4BJICHI4' MCT€LII.]IA YCT4JII,IIO rIPOABI4XEHUS

14HCTpyMeHTa.

3'a're'ze rrorrreHHbrx corcKare,[eM pe3yrbra'oB r{ccileAoBa'r4f, rrx
lpaKTrrKn rroATBepxAaeTc_s TeM, rrTo:

pa:pa60ransr peKoMeHAaruu IIo rroBbrrrreHr]]o ypoBHfl MexaHr4qecKHx cnofi crg

AI4CIIepCHO-ylpor{HeHHbIX anroMoMaTpI4qHbIX KOMnO3T4III4OIIHbIX MaT'epr4€uloB 3a cqer
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ooocHoBaHHOfO Bbroopa pe)Kr4MOB CBapKrr B 3aBV Cr4 MOCTI4 OT O66eMHOft nonr4

ynporlHrrotqlrx qacTl,ru 
;

tIPCACTABNCHbI TEXHOJIOTUqCCKI,IC PCKOMCHAAII].,L4 IIO I43TOTOIBJIEHI,IIO CBADHI,IX

y3noB I4 coopoK I43 AzcrlepcHo-ynporrHeHHLrx €urroMoMarpr.rqHr,rx KoMrro3rzur.roHH6rx

MarepI'IaJIoB c npI4MeHeHI4eM cBapKI'I TpeHI4eM c rIepeMeIxI4BaHI{eM, [peAnoxeHr4r Ir

peKoMeHAaIIIrI4 IIo AanLHefrIIIeMy coBeplleHcrBoBaHI4Io guoft TexHoJIofr4LI, BKrroqat

Mepbl IIo rIoB;IrrreHIrIo crofiKocrl4 pa6o.reru llpe4loxeHo
ooopyAoBaHr4e AJrr peanu3ar\LLv pa:pa6o:raHHoft

r4HCTpyMeHTi).

TEXHONOTI4]|,I B ycJroBl{rx

npor.r3BoAcTBa.

Oqenra AocroBepHocrlr pe3ynbraroB IlccreAoBaHa_s BErsBiI4ra, rITo:

ATfl 3KCIIEPZMEHTAJIbHbIX pa6or pe3yJrBTaTbr [oryqeHbr Ha

ceprrz@r.rqapoBaHHoM o6opy4onaulu c npvMeHeHrleM coBpeMr3HHErx MeroroB

IrccJreAoBaHIr{, IIoK€BaHa Bocrpolz3BoAlrMocrr' pe3yrE,TaroB rr3MepeHr.rtr

MexaHrrqecKr,rx ceoicre; o6pa6orra pe3yJrETaroB lpoBoAaJracb c r{crroJlb3oBaHrreM

MeroAoB MareMar[r{ecKoii crarucuaru;

ugex 6asupyerc.s Ha a:F'arfi3e pe3yJrbraroB r.rccJl eAoBaHrrft crpycrypsr r.r

CBOI4CTB coeArrHeHEfr .4IlCnepcHo-ynpoq HeH Hbrx €ulIoMoMaTpIlr{HbIX

KOMIIO3IITIIIOHHbIX MaTepI4aJIOB pa3nr4rlHofo xIIMI4qeCKOfO CIOCTaBa;

rl crroJrB30BaH6r COBpeMeHHLre MeroAr4Ku c60pa v. o6pa60trcu ucxo4uoil

rzuSoprvraqzz.

Jluqnsrft BKJTaA cor4cKareJrr cocrorrr B

Qoplrnpoeann[ rleJrr4 14 3atrav uccJleAoBaHr4r, B

sKcneprrMeHTanbHrrx r4ccJreloBarrfifr, aHa.Jrr4ge u o6pa6orxr:

pe3yJr6raroB, rax o6o6rqeuuu, $opvylrlrpoBKe peKoM eugarluit u

Aacceprar\rLn ' B rloAroroBKe ocHoBHLIX rry6rrvKarlr4il rro re]\4e Arrcceprarlrrr4, Jlr4rrHoM

y.uacrtrtt aBTopa e anpo6arluv pe3ynbraroB r4ccJreAoBaHrrlr.

B xo4e 3aqrzr6r Aucceprarlz fi 6rr:ru errcKa3aubr cJreAyrorqr.re Kpr4Tr.rqecKr4 e

3aMeqaHr4fl:

- Kar<ze MexaHI43MEr ynpoirHeur4-r Marpr4rlbr rrp?lcyur4 Ar4crrepcHo-
ynpoqHeHH;rM anIoMoMaTpzqHLIM KOMTIO3I4 TIAOHH;IM tv-.a.repuarrarl'r,?

HerrocpeAcTrleHE:oM yqacTr.tr4 B

rrpoBeAeHr4la TeopeTr4qecKr4x 14

IIonyqeHH6rX

BbIBOAOB IIO



- llocxol*y B npoqecce crll npozcxoAr4r roBbrrrreHrre reMneparypbr, qro B

sHaqllrersuofi Mepe 3aBIICI4T OT TeIJIOIpOBOAHOCTI4 CBallI4BaeMoI.o MarepuaJra, To

6uro 6u Bec'Ma rrore3HLrM nprrBecrr.r AaHHbre ,,o rerrnoflpoBoA'ocrrl
paccMaTprrBaeMbrx KoMrro3uToB.

- B 4oxra4e nprrBeAeHbr pe3yJrbrarbr rzccre4onaHaft c'ryyri.Typbr u ceoftcrs
coe4zneulrfi AyAKM c 4e$opuupyeM6rMr4 a:rroMr,rHueBr,rMr,r crrJraBaMr4, rro6a3ago

Ar4CKperHOe r43MeHeHI4e xr4MlrqecKofo cocraBa rrlBa BAOnb HarrpaBr.eHr.r, ceapru. or
KaKI4X IIapaMeTpoB npoqecca gaBLIcfi.t xznazqecrlrfi rJocTSLB Iv{eTaJJIa r[Ba B

HATIPABNCHIII4 CBAPKI4 TI NPIICYTCTBYCT JIU CMCIIICHI4C COCAI4H'CMbIX MATEPII:UIOB B

lpouecce CTII?

coucr<are* fy6rzu A.M. orBerr4Jr Ha 3aAaBaeMbre eM,y' B xoAe 3aceraHrrt

Bolpocbr rr [prrBen co6crneHny.ro apryMenTaqr{rc :

- {zcuepcuo-ynpouudirHrre arroMoMarprrqgbre KoM.rro3r4ur.ror]Hbre MalepzaJrrr

GyAKM) -f,BI;IIOTCq [epcrreKTrIBHbIMA MaTepLIZutaMV, T.K, O{5:raAaror pqAola

rIoJIe3HbIX CgOfiCrg. ocHogHtre n3 Hr4X - BbICOKHeT 3Haqellu{ fipotrHocrlz,

uggococrofrrocrz, TerInonpoBoAHOCTI4, a raKxe repMl4qecKar cra6lrruHocrr. B

orJlI4t{IrI4 or BoJIoKHr4crEIX KoMlo3I4qfioHHEIX MareplIaJToB B ll4cnepclzoHHo-

YIIPOqHEHHbIX KOMIIO3IIqHOHI{bIX MATCPT ANAX MATPI4I],A -{BJI'CTC' OCHOBHbIM

3JreMeHToM, HecyqlrM Hafpy3Ky, a racllepcH6le rracrl{Ilbl TopMo3tr ABIrxeHIre B Hfix

4racroraqr.ift. Brrcorax npoqHocrb Aocrr4faercr rrpn pa3Mepe qacrr4rl 10-500 HM [pr4

cpeAHeM paacroflHr4rr MexAy Hlrvu 100-500 nlr z paBHoMepHorrl paclpeAeJreqrrrr r4x

B Marpr4qe. tr4cnoffisoeaHue B Marpr4qHoM MeraJrJre B KaqecrBe ynpovuarorqlix $as
cra6umnsix ryrolnaBKr4x coegnuenzii (Alzo:, Sic, Si3N4)r - KepaMr4rrecKr4x qacrvrl

IIO3BOJrrer coxpaHrrrb Br'rcoKyro IlpoqHocrL Marepr.i€ura. B cesg?r c 3Tr1M TaKr4e

MaTep14aJrbr npr.rMeHrroT qaule KaK )KapolpoqHbre MaTepr4€rJrbr.

- Ha.,ruqze KepaMr.rqecKr.ix qacrrru ryfonnaBKr4 x coe4uueutaf (AlrO3, SiC,
Si3Na) npneoAr4T K cHrdKeHrrro re[JrolpoBoAHocrrr crrJ]aBa. Teruonpono4uocrs
crrnaBa [16T cocran:r.{er 169 Br/(rr,r.rpaa) v c rraBa 15;6Jq14 116 Br/(ru.rpaa).
Tennonpoeo4uocrr {YAKM na ocHoee yKa3aHHbrx cnJraBoB c 15%r ynpouHsro[]r4x
KepaMrzrrecKrzx qacrrru cocraB-[{er [pr4 MepHo 70J 5% or ref,rJrolpoBoAHocrr4

MaTpr4r{Hofo crIJraBa.



- OcHosHr,rL4 napaMerpoM, BJrr4rIorrIr4M ua $opvzpr:BaErlle lrrcKper'oro
XIIMI4qECKOTO COCTABA MCTA-]IJIA IIIEA {YAKM C 4C$OPUZIPYCMsIMLI €UIIOMIIHICBbIMII

crlJraBaMr{, frBrrfle'tcfl o606rqarorqufi lapaMerp nol:aqv pa60uero r4HcrpyMeHTa Ha

orr4H ero o60por. c yrnleurueuueM 3HaqeH[s napaMerper IIoAar{u r]HcrpyMeHTa Ha

oArrH o6opor HaonloAaeTc_s yMeHbrrleHr4e rr&Ipr,rHbl noJrocbr KzDKIOTO V3

COEAI]H{CMEIX MATCPI4AJIOB B CTPYKTYPC 3OHbI TIEPEMCI]fT4BAHVI':. B IPOAOJIEHOM

HanpaBneHr4rl. Pe:yltraur lIccneAoBaHl,rtr Xr4Mr4qecKoro oocraBa rd pacnpeAeneHr4.,i

yfipoqHf,rorqllx KepaMrzqecKr4x qacrr4 rr B [pereJrax Ilo,Ilocbr KaxAofo r43

COCNI,IH{CMbIX MATEPI4AJIOB IOKA3AJIII OTCYTCTBI4C NCPEMCruUBAHI,I' MEXAY

ldA'tepI4aJIAMlj B 3OHe nepeMeItfuBallvs..

Ha sace4aunrz 18 ulonx 2023 rom Arrcceprarlr4oHnHft coser [pr4HrJr pelreHr4e

3a HOBbIe nayvno-o60cuoBaHHble rexHl4qecKl4e LI TeXHO.[OruHecKIre pelIeHLL IIO

rroBbrrrreHr,rro ypoBHr MexaHrrqecKr.lx ceoficrs coe4uuentft Ar4 CnepcHo-y[poqHeHHbrx

ANIOMOMATP[qHbIX KOMIIO3}IIII4 OHHbIX MATEPIIEIJIOB, BbIIOJI]HEHHI,IX i:NAPrOft TPCHUEM

C IICPEMEIIII4BAHI4 CM, I,IMEIOTI],IE CY4CCTBEHHOE 3HAIIEHI4E ANfl PIBBIITI4{ CTPAHLI,

rprrcyArrrr fy6zuy Anrony Muxafilonravy yqeHylro creneHl Kal1rr1ara

TexHI4qecKI4x HayK.

llprE lpoBeAeHrrrr rafrHoro roJrocoBaHr{r 4accepraqraorrutrii coBer B

22 uenonex, r43 Hr4x 8 4or<ropon HayK rro crreqva,lrrHocru 2.6.1j.KOIIZqCCTBC

<Ma:repua,roneAeHr4e)) (rexHzvecxvte uayru), rracrBoBaBrrlrx B 3ace.4aH un; us 24

qeJIoBeK, Bxorlfilqux B cocraB coBera, rporojrocoBaJlkr'. 3a - 22, npotuy - net,
ue4eficreurel suux 6rc:rlereuerT - uer.

llpe4ce4arelr
Ar4CCepTarIrroHHofo coBeTa

Y-reurria ceKperapb

Ar4CCepTarlrioHHof o coBeTa

18 uro.rrq 2023 rom

MaMonos AsApefi Mzxajinosz-r

Cr<ropqoea C.aeuana Ilna4nrvtapoeua

HA9A/IbHI/
T,A. AH14
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