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SAKJIIOYEHUE

DeepanbHOro rocy1apcTBEHHOTO GIOKETHOTO YUPEKISHHS HAYKH
WuctuTyTa GU3UKYE IPOTHOCTH U MAaTEpUATIOBEICHHS

Cubupckoro ornenenust Poccuiickoii akanemun Hayk
(UOIIM CO PAH)

Jduccepranms ~ AmupoBa  Ammxana — MnpHypoBuua — «OcoGeHHOCTH
H3HAIIHBAHMUS Pabo4yero HHCTPYMEHTa M3 HHKEJEBBIX ’KAPONPOUYHBIX CIJIABOB
Npd  CBapKe TpeHHEM ¢ I[epeMelIHBAHHEM THTAHOBBIX  CILIABOBY,
IpeAcTaBjsieMas Ha COMCKaHUe YYEHOM CTENeHM KaHAWIaTa TeXHUYECKMX HAyK I10
crienuanbHocTAM 2.6.1 MerannoBenenre U TepMuueckas 00pa0oTKa METAIOB U
CIUIABOB BBIIIOIHEHA B JIAOOpAaTOpHM JIOKAJBHOM META/UIypruM B  aJIMTHBHBIX
texHonmoruax  (JI/IMAT)  ®epepanbHOrO  rocyJapCTBEHHOIO  OIOKETHOTO
yapekaeHus Hayku VMHCTHTyTa OHU3MKM [IPOYHOCTH H  MaTEpPUANIOBEIEHMUS
Cubupckoro otnenenus Poccuiickoit akanemun Hayx (MPIIM CO PAH).

B mrone 2012 r. Amupos A. W. (nara poxaerust 02 despans 1990 r.) oxonuun
Harmonansnsnii HMcecnenoparensekuit « Tomexmit [Tonmurexuuveckuit YHUBEpCHTET» 110
crieranbHOCcTU «KOTIIo- 1 peakTopocTpoeHue.

B mepuox nmoaroroBku aucceprauuu odydancs B ouHoi actimpantype UPIIM
CO PAH (c 01.10.2017r. mo 30.09.2021 r.) mo crnenmansrocty 01.04.07 ®usmka
KOH/IEHCMPOBAHHOI'O COCTOSHMA. J[MuioMm 00 oxkoHuaHuM acnupanTypsl Ne 107024
5991710 or 12 wmrons 2021 ronma. B Hacrosimiee Bpemst paboTaeT B JOKHOCTH
MJIJIIIEr0 Hay4yHOro COTPYAHHMKA J1abopaTopud JIOKAIBHOM METaulyprud B
anauTuBHBIX TexHosoruax UOIIM CO PAH.

3a Bpemss 0OydeHHs B aCIUpPAHTYpe CHIaHbl KaHIMAATCKHE BSK3aMEHBI II0
cnenuanbHocT 01.04.07 ®@usrka KOHIEHCUPOBAHHOTO COCTOSIHUS, & UMEHHO UCTOPHS
U ¢Quirocodus Hayku (XOpOIIO); AHIVIMHACKMKA  s3BIK  (XOpoIio); (u3MKa
KOHJICHCUPOBAHHOI'O COCTOSIHUS (OTIIMYHO).

IIpu oOCyXIeHHH IUCCepTAllMOHHOM paboThl COUCKATeNsl Ha OKCISPTHOM
cemuape MOIIM CO PAH 6puto pekOMeHIOBAaHO MpEeACTaBUTH JUCCEPTAIMIO B
muccepraudonsbii coer J1003.038.01 mo cmeuumansHocTH: 2.6.1 MetamioBeaeHue u
TepMHU4ecKas 00paboTKa METa/UIOB M CIUIaBOB, TexHUYeckue Hayku. COOTBETCTBHE
collepKaHUsl UccepTallMOHHON paboTel AmupoBa AWM. naHHBIM CHEUMATBHOCTSIM
MOATBEPXKIAAaeTcd IyONMKaMsIMM B BeAyIIMX HAy4yHBIX >KypHanax: «M3Bectus
BRICIIMX y4ueOHBIX 3aBeneHuit. dusuxay, «O6paboTka MetamwioBy», ««Journal of
Physics Conference», «Metals», «Russian Physics Journal», «Metal Working and



Material ~ Science» u  jokmazaMu  Ha  MEXIYHAPOIHBIX KOH(EpEHIIHIX
COOTBETCTBYIOIIEr0 Npoduiist. Takxke B paMKax BBIIOIHEHHOM paGoThI, GBI HOTyYeH
mateHT Ne 2746930 «VYcTpoiCTBO ¥ HHCTPyMEHT JUIS CBAPKM TpPEHHEM C
NCPEMEMMBAHUEM TMPEUMYIIIECTBEHHO JIUCTOBBIX 3arOTOBOK M3 THTAHA W €ro
CILIaBOBY.

B cBs3u ¢ atum couckatens B mioHe 2022r. GbUI NPUKPEIVIEH B KadeCTBE
dkcTepHa K acmupantype PI'BOY BO «CubI'MVY» mis cmaudm KaHIMZaTCKUX
SK3aMEHOB 110 crienuanbHocTd 2.6.1 Meramobenenne u Tepmuyeckas o6paboTka
METajl/IOB M CIUIABOB. Pe3ysbTarel 5K3aMEHOB: UCTOpUS W ¢Guinocodus HayKd —
xopomo (21.06.2022r.); aHrmuickuit si36k — xopomo (17.06.2022r.); crenuaisHocTh
2.6.1 (05.16.01) meramioBeaeHue U TepMudeckas o6paboTKa METAIOB U CIIIABOB —
oTin4HO (23.06.2022r.)

Cnpagka 06 o0yuennu B acriupantype Beigana MOIIM CO PAH B 2021r.

Hay4nbiii pykosonurens: KomybGae EBreHuii AnexcaHapoBud — JOKTOp
TEXHUYECKUX HayK, n1upektop UPIIM CO PAH.

Ilo utoram o6CyXIeHHUS IPUHSTO CIIEAYIONIEE 3aKITIOYCHUE.

Onenka BbINOJTHEHHOI coHcKaTe/ieM paboThl

Huccepranus Amuposa A.M. sBiseTcs Hay4HO-KBaIUMDUKAMOHHONW paboTol,
B KOTOPOM M3JI0)KE€HBI HOBBIE DKCIEpHUMEHTAIbHBIE Pe3YJIBTaThl MCCIIe[OBAHMM
3aKOHOMEPHOCTEW  (OPMMPOBAaHMS  CTPYKTYphl ~THTAHOBBIX M  Pa3sHOPOIHBIX
COCIMHEHMH B YCJIOBHAX aJre€3HOHHOTO B3aHMOJCHCTBHS IPU CBapKe TPEHHEM C
nepeMerruBaHreM. JlaHHbIe pe3yabTaThl MOTYT OBITH MCIIOJB30BaHbl B aBUALMOHHO-
KOCMHUYECKOM, XKeJIE3HOIOPOKHOM, CyAOCTPOUTENLHON U aBTOMOOUIIBHOU OTPaciIsax
IIPOMBILUICHHOCTH.

AKTYaJIbHOCTb T€MbI JHCCEPTALHH

B nacrosimiee BpeMsi BO MHOTMX OTPAacCiIsiX TEXHHUKH HCIONb3YIOTCS TUTAaHOBbIE
CILIaBBl, OJ1arofiapsi X BBICOKOM yIENBbHON MPOYHOCTH, BEICOKOM TEPMOCTOMKOCTH M
KOPpPO3MOHHOM  cTOMKOCTH. IIpy 5TOM aKTyanbHOM oOcTaeTcs IOJNydYeHHe
HEPa3be€MHBIX  COCJMHEHUM TUTAHOBBIX CIUIABOB, TaK KaK WX HU3Kad
TEIUIONPOBOAHOCTE IPUBOAWT IIPU CBapke K ONIYTUMOMY IIEPETPEBY 30H
TEPMUYECKOTO BIIUSHUS, POCTY B HHUX pa3Mepa 3epHA M IIOABICHHIO BBICOKHX
OCTaTOYHBIX HalpspKeHUH. [To3ToMy I8 NMOBBINIEHUS CITY)KEOHBIX XapaKTePHCTUK
CBAPHBIX COEIUHEHMH TUTAHOBBIX CIUIABOB IPOBOIAT JHMOO TEPMUYECKYIO
00paboTKy, TpeOyIOIlyl0 IPUMEHEHHS [JOPOTOCTOSIIEr0 W  rabapuTHOrO
o0opynoBaHuA, JHOO MNPUMEHSIOT METOAbl ITOBEPXHOCTHOTO IUIACTHYECKOIO
ne(popMUpPOBAHUSL.

OnmHuM W3 BO3MOXHBIX pEIICHWH JaHHOM INpPoOJIeMBl MOXKET OBITH
UCIIONIb30BaHUEe  TBeproGasHOW CBapKW, TaKOH KaK CBapka TpPEHHEM C
nepememuBanueM (CTII). Ha npaktuke cBapka TpeHHEM C MEPEMEIIMBAHUEM B
OCHOBHOM  HUCIIOJIB3yeTCS  JUII  COCJUHEHUs  QIIOMUHHEBBIX  CIUIAaBOB B
ABUAKOCMHYECKOW, TPaHCIOPTHOW IIPOMBINUICHHOCTH U 9SHeprertuke. CBapka
TPEHUEM C TIEPEMEIIMBAHUEM SBIIETCS TBEPAO(GA3HBIM IIPOLIECCOM U IOITOMY
BBINJBIIAT OoJiee oOeImarolied B CpaBHEHWH C TPAOUIIMOHHBEIM METOJOM CBapKH
TUIaBJICHUEM.



PaHHME >KCIIEPUMEHTHI 110 CBAPKE TPEHUEM C IMEpPeMEINBAHUEM TUTAHOBBIX
CIJIaBOB BBIBAIIM Psifl IPOOIIEM, CPENU KOTOPBIX (UIYPUPYET OBICTPBIA W3HOC
CBapOYHOI0 MHCTPpYMEHTa, a TaKXKe IONaJaHue OCTATKOB MHCTPYMEHTA B CBapHOM
moB. Ha faHHBIA MOMEHT He HalfleH ONTHMAJBHBIA Marepwan s pabGodero
UHCTPYMEHTA CBapKH TPEHUEM C IIepeMelIMBAaHHEM THUTAHOBBIX CIUIABOB.
Marepuainbl, KOTOpble MCIIONB3YIOTCS Ha JAHHBIA MOMEHT, HMMEIOT pasiIddHbIe
HegocTatkd. OHM MO0 CIMIIKOM OBICTPO NMPHUXOASAT B HETOJHOCTh, THOO MMEIOT
BBICOKYIO XPYIIKOCTh, JMOO BHICOKHE (DMHAHCOBBIE M TPYAO3aTpaThl Ha WX
U3TOTOBJIEHHE.

Paspaborka  MHCTpyMeHTa  IPUTOZHOTO  JUIi  CBapKM  TpPEHHEM  C
NepeMelIMBaHNeM THTAHOBBIX CIUIABOB, MOXET CIOCOOCTBOBATh IOIYYEHHUIO
CBAPHBIX COCJIMHEHUU M3 DPA3HOPOAHBIX METaJUIoB. MeTamisl, KOTOpele OyayT
paccMOTpeHbl B [TAHHOW [JUCCEPTALMM TUTAaH U QNTIOMHHHUU HCIOJB3YIOTCS B
aBHAIIMOHHOM M a’pOKOCMUYECKON IPOMBIIUIEHHOCTH B BHAY TOrO, 4YTO OHHU
001a/Jal0T BBICOKOH YJIEJIbHOU MPOYHOCTHIO, KPOME TOTO, TUTAH 00IaaeT BBICOKOM
TEPMOCTOMKOCTBIO, @ AJIOMUHHUHN SBISETCS OTHOCHUTEIBHO MACIIEBBIM METAIOM.
Onnako monyuyeHHe pasHOPOIHBIX COeIUHEHUH TpeOyeT pelieHue psAna Mnpobiem,
TaKMX KaK 00pa3oBaHUE MHTEPMETAUIUIOB M HECIUIOUIHOCTEH, MPU MCIIOIE30BAHUM
CTaHJIapTHBIX METOJIOB CBAPKH, YTO OTPULIATEIBHO CKA3bIBAETCS HA MPOYHOCTH IIIBA.

AXTYyalbHOCTh AMCCEPTAllMOHHON pabOTEI CBS3aHA C  MCCIIENOBaHHEM
M3HAIIMBAHUS pabouero UHCTPyMeHTa B TMPOLECCe CBApKH TPEHHEM C
NepeMEIIMBAaHUEM THUTAHOBBIX CIUIABOB, YTO CHEJAaeT ONTUMAILHBIM IOJTyJIeHHE
TUTAHOBBIX COEIMHEHUN U Pa3sHOPOJAHBIX COEIMHEHUN TUTAHOBBIX U AJTIOMHHHEBBIX
CILIaBOB.

Hay4ynas noBu3Ha paGoTnbl

1. BriepBele nomydeHs! JaHHbIE 00 0COOEHHOCTSX M3HOCA MHCTPYMEHTA U3
)KapoIIpOYHBIX HMKeNEeBhIX cymnepcriaBoB Tuna KC6Y u perpaganuu (M3MeHEHUSs)
CTPYKTYPBl HMHCTPYMEHTa IIpH CBapKe TPEHUEM C IE€pEeMELIMBAHUEM THTAHOBBIX
CILIaBOB.

2. BriepBeie OBIIIO MPUMEHEHO XHUIKOCTHOE OXJIXKICHWE UHCTPYMEHTA B
IIPOLIECCe CBAPKH TPEHUEM C IlepeMelIMBaHUEM TUTAHOBBIX CIUIABOB U MOJIYYEHHEIE
JaHHbIE CBU/IETEIBCTBYIOT 00 yBEIIMYEHUH JIOJITOBEYHOCTH MHCTPYMEHTA.

3 BrepBeie 1oy4YeHbl JaHHbIE O 3aKOHOMEPHOCTSAX (OPMHUPOBAHUS
CTPYKTYpPBl TUTAHOBBIX CIUIABOB U Pa3HOPOAHBIX MaTEpUAIOB IPU HHTEHCHUBHOM
TEPMOMEXAHUYECKOM BO3JIEICTBUHU B MPOIECCE CBAPKHU TPEHUEM C TepeMelINBaHIEeM
C HCIIOJIb30BaHMEM pPaboyvero MHCTPYMEHTA U3 KAPOIPOYHBIX CIUIABOB Ha OCHOBE
HUKEJIS.

TeopeTnueckasi 3HAYHMOCTh pabOThI

Pabora maer BkiIaa B yHIaMEeHTA/IbHbIE 3HAHUS O 3aKOHOMEPHOCTSIX U3HOCA
MHCTpYMeHTa U (OPMUPOBAHUU CTPYKTYPhl MHCTPYMEHTA IIOCIE Ipolecca CBapKU
TPEHUEM C IepeMellVBaHUEM. YCTaHOBJIEHHbBIE 3aKOHOMEPHOCTH (DOPMUPOBAHUA
CTPYKTYPbl  PACIIMPSIOT  IPEJACTaBICHUS 00  aare3MOHHOM  KOHBEKTHUBHOM
MaccoIepeHoce IPU CBapKe TPEHUEM C NepeMeNINBaHUEM, a TAKXKe O POPMUPOBAHUM
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MHTCPMETA/UTUIHBIX COCJMHEHUNH Ha II0OBEPXHOCTH HHCTPyMEHTa B pe3yjbTaTe
a/ITe3MOHHO-AM(PY3MOHHOTO B3aMMOJICHCTBHS CO CBAPUBAEMBIM MAaTEPHATIOM.

Kpome Toro, B paboTe M3IOKEHBI pE3yNbTaTH, KOTOPHIE HMEIOT
(byHIaMeHTaIBHBIA XapakTep W BHOCAT BKJIA[ B CYIIECTBYIOIIHE IIPEJICTABICHUS O
3aKOHOMEPHOCTAX (GOPMUPOBAHHUS CTPYKTYP B XapaKTEePHBIX 30HAX H MEXaHHICCKHX
CBOMCTBAaX HEPa3beMHBIX COCJAMHEHHII IIPU CBApKE TPEHUEM C IIepEMELINBAHIEM W3
TUTAHOBBIX CIIJIABOB, YTO MOJKET CIIYXKUTh OCHOBOM JIJISl JABHEMIINX UCCIIEOBAHUH.

IlpakTHYeckasi 3HAYHMOCTH pPaboThI

DopMUpOBaHHE  HEPAa3bEMHBIX COCJUHEHHMH THTAaHOBHIX CIUIABOB |
PasHOPOJHBIX ~METAUIOB KpaiHe BaXkKHas 3afada JUIi MHOTHUX OTpaciel
MPOMBIIUICHHOCTH, TaKUX KaK aBUAllMOHHAs, KOCMHYEcKas, TPAaHCIIOPTHAs U T.JI.
[TomyyeHHbIe SKCIIEPUMEHTAIbHBIE CBEICHUS O 3aKOHOMEPHOCTAX (OPMUPOBAHHS
CTPYKTYpPhl COCAWHEHHMH THUTAHOBBIX CIUIABOB, IIOJYYEHHBIX METOJOM CBapKH
TPeHUEM C IepeMeIIMBaHUEM, IIO3BOJIAT I0Iy4aTh KadeCTBEHHEBIE Hepa3beMHBIE
COCIMHEHMS JAaHHBIM METOJIOM M3 THUTAHOBBIX CIUIABOB. Pa3paboTaHHBIN CIIocob
NPUMEHEHUS JKUAKOCTHOIO OXJ@KIAEHUS B IIPOLIECCE CBAPKU TPEHHEM C
NepeMelNIMBaHUEM TUTaHOBBIX CIIABOB MOXET UCIIOJIB30BATHCS B IIPOMBINIIEHHOCTH
JUIs yBEJTMYCHHS CpoKa dKcIuryatanuu uHerpyMmenrta CTII, a Taxke s yaydieHus
KayecTBa [10/Iy4aeMBbIX IIIBOB.

BeisBIeHHBIE 3aKOHOMEPHOCTH (DOPMHUPOBAHUS CTPYKTYphl TIPH CBapKe
TPEHMEM C IIEpEMEIIMBAHUMEM U IPOBEJEHHBIE WCCIIEIOBATEIILCKUE WCIILITAHUS
IO3BOJIWIM  II000paTh  MapamMeTpbl  TEXHOJOTHYECKMX  PEXUMOB  JUId
YCOBEPIIEHCTBOBAHHON  TEXHOJOIMH CBapKH TPEHHEM C II€peMELINBAHHEM
TUTAHOBEIX CILIABOB, O 4YeM ObLI cocTaBieH akT ucnbltanuit ¢ 3A0 «Yebokcapckoe
npeanpustue «Cecnens», YyBamckas PecyOuuka.

CreneHb 10CTOBEPHOCTH Pe3y/JIbTATOB

JIOCTOBEPHOCTh  PE3yJbTATOB MCCIEJIOBAaHUH, IIONYYeHHBIX B pabore,
obecrieuuBaeTcss HCIIONB30BAaHUEM COBPEMEHHBIX METOHOB SKCIIEPUMEHTAIBHBIX
WCCIE0OBaHUMA HAa  CepTU(QHUIMPOBAHHOM  OOOpPYHOBaHUH, UX (QHUIHUECKOM
000CHOBaHHOCTHIO. Pe3ynbraTsl paboThl HE MPOTUBOPEYAT JAHHBIM IIPUBEIEHHBIM B
JTUTEPATYPHBIX HCTOYHUKAX.

JInyHBIA BKJIAJ aBTOpPa COCTOMT B IIOJYYEHHUU CBAPHBIX COCJIMHEHHUH Ha
CTEHJIE JUISL SKCIIEPUMEHTANIBHBIX UCCIEAOBAaHUN TEXHOJIOTMYECKUX PEXXUMOB CBapKHU
TpeHHEM C IepeMelIMBaHUEM, I[IOATOTOBKE OOpa3oB I  HMCCIIEIOBaHUS,
MUKPOCTPYKTYPHBIX  HCCIIEOBAaHUN, MEXaHMYECKHX HWCIBITAHWHA, 00paboTke
IIOJTyYE€HHBIX Pe3yIbTaTOB, HAITUCAHUU CTATeH IO TeMe JUCCEePTaIlid, COBMECTHOM C
Hay4HBIMU DPYKOBOJUTEISIMH (OPMYIHUPOBKE M OOCYXIEHHUM LEeId U 3ajad
TUCCEPTALMOHHON PabOThI, OCHOBHBIX HAYUYHBIX TTOJ0KEHUI U BBIBOJOB.

Anpobauusi paboTsl

OcHOBHBIE pe3yJbTaThl JUCCEPTALIMOHHON paboThl JOKIabIBallCh U
00CYXKIaluch Ha CIEIYIOIIMX MEXIYHAPOAHBIX U BCEPOCCHUHCKUX KOH(EpEeHIMIX:
MexayHaponHbiii  cumiiosuym  «lMepapxudeckue Marepuanbl: pa3paboTka H
TPWJIOKEHUS 111 HOBBIX TEXHOJOTHI M HaAeXHBIX KOHCTpykuuii», (Tomck 2018);
XVII MexnyHapoaHo# KoH(epeHIIMH CTYIeHTOB, aClIUPaHTOB U MOJIOABIX YUEHBIX
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«IlepcriexkTnBbl  pasBuUTHS  QyHAAMEHTATBHBIX  Hayk»,  (Tomck 2020);
Mexnynaponunas koH(epeHims «Dusudeckas Me30MEXaHMKA. Marepuansr ¢
MHOTOYPOBHEBOH HEPapXMIECKH OPraHU30BAHHOM CTPYKTYPOU U UHTENIEKTyalbHbIe
NPOU3BOJICTBEHHBIC TEXHOJOTUM», MOCBAMIECHHAS 90-JeTHI0 CO JHS pOXKICHUS
ocHoBaTenss W TepBoro aupekropa U@IIM CO PAH akagemuxa Buxropa
Eprenvesnya Ilanuna, (Tomck 2020); XVII MexayHapogHoit KoHbepeHIuH
CTY[AEHTOB, aCIUPaHTOB ¥  MOJOMABIX y4YeHbIX «llepcrieKTWBEI  pa3BUTHUS
dyHnamenTanbHex  Hayk», (Tomck 2021); MexayHapoaHas KOH(DepeHIus
«Dusndeckas Me3oMexaHHKa. Marepuansl ¢ MHOTOYPOBHEBOM HepapXiuecKu
OPraHM30BaHHOM  CTPYKTYpOM M  MHTEIUIEKTyalbHble  IIPOM3BOACTBEHHBIE
texHosorum» (Tomck 2021).

OcHoBHbIE pe3ynbTaThl AMCCEPTALMOHHOW paGoThl ony6iauKoBaHsl B 10

paboTax, U3 HUX 2 CTAaThbH B PELICH3UPYEMBIX JKypHaIaX, peKoMeHI0BaHHEIX BAK, u
10 craredfi B JXypHanmax, BK/IIOYEHHBIX B OuOiuorpaduyeckue 6asbl JaHHBIX

nuTupoBanus Scopus 1 Web of Science:

Cmambou 6 peyenzupyemvix HAYUHbIX HCYPHANAX, 6X005UUX 6 hepeders BAK:

1. Amupo A. U. OcobeHHOCTH (DOPMHUPOBAHUS CBAPHOIO COEIMHEHMS
crmiaa  BTI-0 cBapkodl TpeHMeMC IIepeMENIMBAaHMEM C  HCIIOIB30BaHUEM
TEMIIEPaTypOCTOMKHUX HHCTpymMeHTOB / A.M. Ammpos, B.P. Vraranosa, B.A.
benoboponos, A.A. Enmucees // O6paboTka MeTaIOB: TEXHOJIOTHs, 060PY0BaHMKE,
uHCTpyMeHTHIL. — 2019. — T. 21. — Ne. 3. - C. 72 — 82.

2. EmuceeB A.A. CTpyKTypa M CBOWCTBAa COEIWHEHHS TUTAHOBOIO U
aTIOMMHHEBOIO  CIIaBa,  IIOJIyYEHHOI'O  METOIOM  CBapkd  TPEHHEM  C
nepememuBanueM / A.A. Enucee, C.B. ®oprynma, A.M. Ammumpos, T.A.
Kanamnukosa, B.E. Pyouos, E.A. Kony6aes // 13B. By30B. ®usuka. — 2020. — No 3.
- C. 107-115.

B sapybeoicnbix uzoanusx, unoekcupyemoix 6 basax oarneix Scopus u Web of Science:

3.  Amirov Al Lap welded joint of aluminum and titanium alloy by
friction stir welding. / A.I. Amirov, V.A. Beloborodov, A.N. Ivanov, & L.L. Zhukov
// Proceedings of the international conference on advanced materials with hierarchical
structure for new technologies and reliable structures. — 2018. — Vol. 2051. — P.
020013.

4.  Eliseev A.A. Influence of axial force on the pure titanium surface relief
during friction stir processing. / A.A. Eliseev, A.I. Amirov & A.V. Filippov //
Proceedings of the international conference on advanced materials with hierarchical
structure for new technologies and reliable structures. — 2019. — Vol. 2167. — P.
020077.

n 3 Amirov A.lL Butt friction stir welding of commercially pure titanium by
the tool from a heat-resistant nickel alloy. / A.I. Amirov, A.A. Eliseev, V.E. Rubtsov,
& V.R. Utyaganova // Proceedings of the international conference on advanced
materials with hierarchical structure for new technologies and reliable structures. —

2019. - Vol. 2167. - P. 020016.
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6.  Amirov A.l. Wear of ZhS6U Nickel Superalloy Tool in Friction Stir
Processing on Commercially Pure Titanium. / A.L Amirov, A.A. Eliseev, E.A.
Kolubaev, A.V. Filippov & V.E. Rubtsov // Metals. — 2020. — Vol. 10(6). — P. 799.

7. Eliseev A.A. Structure and Properties of Titanium Aluminum Alloy
Produced by Friction Stir Welding. / A.A. Eliseev, S.V. Fortuna, A.L Amirov, T.A.
Kalashnikova, V.E. Rubtsov, & E.A. Kolubaev // Russian Physics Journal. — 2020. —
Vol. 63(3). — P. 467-475.

8. Amirov A.L Formation of o’ titanium welds by friction stir welding. /
AL Amirov, A.A. Eliseev, V.A. Beloborodov, A.V. Chumaevskii, D.A. Gurianov //
Journal of Physics Conference. — 2020. — Vol. 1611. — P. 012001.

9. Amirov A.L Formation of (o + B) titanium welds by friction stir welding
using heat-resistant alloy tool. / A.I. Amirov, A.V. Chumaevskii, A.V. Vorontsov //
Proceedings of the international conference on physical mesomechanics. materials
with multilevel hierarchical structure and intelligent manufacturing technology. —
2020. - Vol. 2310(1). - P. 020017.

10.  Eliseev A.A. Production of Ti—1.5Al-1Mn titanium alloy butt joints by
friction stir welding. / A.A. Eliseev, A.I. Amirov, T.A. Kalashnikova, A.V.
Vorontsov, E.A. Kolubaev // Metals. — 2021. — Vol. 11(10). — P. 1566.

Hay4ynasi cnenmajbHOCTh JUCCepTANMH

AHaM3 CTPYKTYpbl M COZEp)KaHHUs JMCCEPTALMOHHOM paGoTel AMmposa A. U.
«OcobeHHOCTH M3HAIMBaHKUA PaboYero MHCTPYMEHTA W3 HUKENEBBIX JKapOIPOYHBIX
CIUTaBOB IIPH CBapKe TPEHUEM C IEepEeMEIIMBaHUEM THTAHOBBIX CILIABOBY I10KA3aJ, YTO
M0 COMEPXKAHUIO U IIOJIHOTE W3JIOKEHUsI MaTepuaja OHa COOTBETCTBYET 14 M 1.8
Ilaciopra cmemmanbHocTn 2.6.1 MerauioBenenine u Tepmuyeckas 00paGoTka
METaJUIOB U CIUIABOB (110 OTpaciAM) (TeXHUUIECKHEe HayKn) U BceM Tpebosanusm 11. 11
9 TlonmoxxeHus 0 NMPUCYKIEHUH YUEHBIX CTEIIEHEH.

3akioyeHue TIPUHATO Ha 3aCeaHWM OKCIIEPTHOTO HAYYHOIO CEMHHApa
HNOIIM CO PAH. TlpucyrcTBoBanio Ha 3acefaHuy 16 denoBeka, B TOM 4HCIe 6
JIOKTOPOB ¥ 3 KaHauzaTa HayK. Pe3yibTaThl roocoBanus: «3a» — 16 4eil., «IpoTHBY
— HET, KBO3AEPKAIOCh» — HeT, poTokos Ne 111 ot 01.07.2022r.

IIpencenarens cemuHapa:
JIOKTOp TEXHUYECKUX HAYyK, Ipodeccop,
3aMeCTUTENb JUPEKTOpa 110 Hay4YHOU paboTe

Cexperaps cemuHapa: | /
MJIQ MM Hay4YHBIN COTPYAHUK 1ab0OPaTOPHU MOJIEKYIISIPHOIO UMHUKUHTA U
(doToakycTHKH "
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