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DerepabHOroO rocyIapCTBEHHOTO GIOKETHOTO yIPEXKISHHUS HAYKH
WuctuTyTa QU3MKHE IPOTHOCTH U MATEPUATIOBEIEHMS
Cubupckoro otaenenust Poccuiickoit akageMun Hayk

(UDITM CO PAH)

Huccepranus «OcobennocT popMupOBaHHS CTPYKTYPHI H CBOMCTB KOM-
MO3UTOB HAa ocHOBe cmiaBa Fe u Cu, H3roTOBJIEHHBIX 3JIEKTPOHHO-IYy4€BBIM
aJTUTHBHBIM CIIOCO00MY, Ipe/icTaBlIsieMasi Ha COUCKAHUe YIEHOM CTENEeHH KaH IH-
Jara (U3NKO-MaTeMaTUYecKuX HayK 1o crenuansHocTd 1.3.8. — ®dusuka KoHaeH-
CHPOBAHHOI'O COCTOSHMS, BBIIIOJIHEHA B JIAOOpaTOPUH JIOKAIEHONH METAJUTypPriuy B
aJINTHUBHBIX TeXHOJIOrusax PenepaabHOro rocyJapCcTBEHHOIO OOKETHOTO ydpe-
Knenus Hayku MHcTHTyTa GU3UKH IPOYHOCTH M MaTepuanoBenenus CuOupcKoro
otnenenus Poccutickoit akagemun Hayk (MOIIM CO PAH).

B 2018 rogy OcunoBuu Kcenusi CepreeBHa okoHumiia Maructparypy De-
JepaJIbHOTO I'OCYIapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOIO YUPEKIEHUS BBIC-
mero obpasosanus «HauroHansHbIN HccaenoBaTeabCKuil TOMCKUI rocyapcTBeH-
Heiil yauBepeuter» (HU TI'Y) no nanpasnenuto noarorosku 03.04.02 ®usuka. B
nepuof noarorosku auccepranuu Ocunosuy K.C. ¢ 2018 roga u mo 30.09.2022 r.
obyuanacek B oyHo#t aciupanType MOIIM CO PAH o HanpasieHuIo MOATOTOBKA
03.06.01 ®uznka u acrpoHOMHUS, crielUalbHOCTh — 1.3.8. — DHU3KKa KOHIEHCHPO-
BaHHOTO cocTostHuA. B nmepuox ¢ 01.10.2018 r. paGoTana B 1abopaTopuu KOHTPOJIS
kayecTBa MaTepuanoB U KoHcTpykiuit UOIIM CO PAH B nomkHOCTH MHXEHepa.
C 30.12.2018 r. o Hacrosimee BpeMs paboTaeT B JOIHKHOCTU MIIAJINIET0 HAYYHOTO
COTpY/IHUKA B Ja00OpaTOPUU JIOKAIBHOM METAIUTYPrUy B Al TUTUBHBIX TEXHOJIOTUAX
HNOIIM CO PAH. 3a Bpems oOydenus B acnupantype UPIIM CO PAH 6vumm
CIIaHbl KaHAWIATCKUE K3aMeHbI 110 Ha3BaHHOM criennanbHocTh. Jluruiom o6 oxoH-
yaHuy acriupanTypsl Bergadn MOIIM CO PAH 13 urons 2022 r., Ne 107024 5991726.

Hayunsiit pykoBoautens — KonybaeB EBrenuii AnekcanapoBUY — JOKTOP
TeXHUYEeCKUX Hayk, nupexrop MOIIM CO PAH.

ITo utoram obcyxaenus quccepranuonHo paborsl Ocunosuy K.C. npussTo
clleZlyIolee 3aKII04YeHHeE.



AKTYya/IbHOCTh TeMbI JUCCEPTANNH

Ouenka BbINOJHEHHOI cOUCKaTeeM paGoThI

Huccepranus Ocunosrd K.C. BBITOTHEHA Ha COBPEMEHHOM HAYYHOM YPOBHE
U SBIIETCS 3aKOHYCHHOM HAyYyHO-KBaIM(UKaIlMOHHON paboToil, B KOTOpOii pe-
IICHBI HAYYHBIC ¥ TPAKTHYECKUE 3a1a4H, CBI3aHHBIE C ITOJIydeHHeM 00pasIoB ¢ pas-
JIMYHOU CTPYKTypo# uHTepdelica mexy cruiaBoM Fe u Cu, U IMPOKUM CIIEKTPOM
MEXaHUYECKUX CBOWCTB.

[Tonmy4enHsle pe3ynbTaTel UMEIOT OCHOBHYIO TEXHHYECKYIO 3a1ady II0 pac-
ITUPEHUIO CIIEKTPa MATEPUAIIOB, KOTOPBIE IIOJXOST JIsl U3rOTOBIeH!s Ge3nedexT-
HBIX U3JI€IUH IIpU aIIUTUBHOM criocobe. DyHIaMeHTalIbHAS 331244 3aKIIF0YAETCS B
pa3paboTKe HayYHBIX IPe/CTaBIEHHH O 3aKOHOMEPHOCTSX U MeXaHu3Max (GpopMH-
POBaHMs CTPYKTYPBI TAKMX MaTepPHaOB HA PA3IUYHBIX MacIITAOHBIX YPOBHSIX.

OcHOBHBIE pe3ybTaThl, NOJTy4YeHHbIE CONCKATEIEM BIIEPBbIE:

1. Tlomy4eHBI KOMIIO3UTEI C Pa3IMYHOM CTPYKTYpOU HHTEp(hEica MeX Iy HCIIOIb-
3yEeMBIMHU Pa3HOPOJHBIMU MaTepHaIaMU dIIEKTPOHHO-TYYEBbIM aIIUTHBHEIM CIIOCO-
oom.

2. Ilposeneno uccienoBaHue AUCIOKAIIMOHHOM CYOCTPYKTYpEI, €€ IapaMeTpoB,
OINIPENIEIIAIOMUX BKJIAAbl YIPOYHEHHS B TETEPOTreHHBIX KOMIIO3UTaX Ha OCHOBE
cruiasa Fe v Cu, H3roToBNEHHBIX 31IEKTPOHHO-IIy4YeBBIM aIIUTUBHBIM CIIOCOOOM.

3. VYcraHOBIEHO, YTO HAIMYUE OCTATOYHBIX BHYTPEHHUX HaAIPsIKEHUH, HaKaIlIH-
BaeMbIX BO BpPEMs U3rOTOBJIEHUS KOMIIO3ULMOHHBIX MaTepHAIIOB, IIPUBOIUT K YIIPO-
YEHUIO MaTepuana 3a C4ET (JOpMHUPOBAHUS PA3IUIHBIX JUCIOKAIIHOHHBIX CYOCTPYK-
TYP B 3aBUCUMOCTH OT cojepxanus cruiasa y-Fe(Cr, Ni).

Teopernyeckasi 3HAYHMOCTh JHCCEPTALHOHHOIO HCC/IeI0BAHHUS

Pa6ora HanpaBieHa Ha UcclieloBaHre 0cobeHHOCTel (hOPMUPOBAHKS MHOTO-
YPOBHEBOH CTPYKTYphI MaTepuaia 3JIeKTPOHHO-Iy4YeBEIM 8 INTUBHEIM CII0OCOO0M C
LIEIBI0 TOCTHKEHHUS HEOOXOJUMOT0 COYeTaHusl PU3UKO-MEXaHHUECKUX XapaKTepH-
CTHK, 00€CIIeunBaoMMX TpeOyeMbIii KOMILIEKC CBOMCTB.

ITpakTH4Yeckasi 3HAYHUMOCTh I CCEPTAHOHHOIO HCC/IeI0BAHUS

[Tony4yenHsle pe3ynbTaThl SIBISIOTCS OCHOBOM IS pa3pabOTKH TEXHOJIOTUU
CO3/1aHUsI Hepa3bEMHBIX COSIUHEHUM JJIs IPOU3BOJICTBA U3/IeNIUii, B TOM YHUCIIe TPH-
OOKOMIIO3UTOB, YIIPOYHEHHBIX MEIHBIX JieTallel, CepAeYHUKOB KOPOTKO3aMKHY THIX
POTOPOB AJIEKTPUYECKUX MAIIUH C UCIOJIB30BaHUEM 3JIEKTPOHHO-JIy4EBOTO aJIIu-

TUBHOI'O CIIoco0a ImoiyueHus HHTepdelCHBIX COeIHHEHN Ha OCHOBE cIliaBa Fe u
Cu.
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/locToBepHOCTL pe3ybTaTOB M 060CHOBAHHOCTH BBIBOJOB 0GECIIEYEHbI
HCIIONIE30BAHHEM  COBPEMEHHBIX CPEOCTB MCCIEJOBAHUM, B TOM 4YHCIE —
aTTECTOBAHHBIX OOOPY/OBAHUS M METONOB HCCIENOBAHUS CTPYKTYPHl ¥ (DU3UKO-
MEXaHHYECKUX CBOWCTB, CTaTHUCTUYECKMX METOJOB 0O0paGoTKM M  aHam3a
OKCIIEPMMEHTAIBHBIX PEe3yJIbTaTOB, BOCIPOU3BOAUMOCTRI0 U  COIJIACOBAHHOCTBIO
pe3yJIbTaTOB, IIOMYYCHHBIX DPAa3sHBIMH METOAAMH, COOTBETCTBHMEM IIOJy4EHHBIX
Pe3yJIBTAaTOB JaHHBIM JPYTHUX aBTOPOB.

JIMYHBIA BKJIAJ COMCKATENsl COCTOMT B COBMECTHOM C HAy4YHBIM
PYKOBOJMTENIEM TIOCTAHOBKE M OOCYXIEHWM LENd | 3a1ad  HCCIeH0BaHMIA,
IVIAHUPOBAHUM U IPOBENECHMM SKCIIEPUMEHTAIbHBIX HCCIIENOBAHMUM, aHAIU3e,
OOCYXXIEHNM ¥ HHTEPIPETAlHH IONYyYCHHBIX PE3yNbTaTOB, aKTHBHOM YYaCTHH B
KOH(pEPEHIUAX ¥ CEMHUHapax, OATOTOBKE HAy4IHBIX CTaTel.

Mucceprannonnas paGoTa BbINOJIHEHA B PAMKAX HAy9HBIX 327124 TT0 TeMaM
rOCyZapCTBeHHbIX 3a1anuil (mpoexTsl FWRW-2019-0034 u FWRW-2019-0004);
PO®U B pamxax HayuHoro mpoekrta Ne 20-32-90173; PH® Ne 22-19-00578 u Ne 22-
29-01601; rayunoi#t mxomer HIII-1174.2022.4.

OcHoBHoe conepxanue paboTsl omyoaukoBano B 20 paboTax U3 HUX

Cmambvu 6 peyeH3upyemulx U30anusx, pexomeHoosaruvix BAK:

1. Ocunosuu K.C., Uymaesckuii A.B., Enmucees A.A., Kanamuukos K.H.,
Kony6aer E.A., Pybuos B.E., Acradyposa E.I'. 3akoHOMepHOCTH (HOpMHUpOBaHMS
CTPYKTYphl OMMeTala CTajb/Me/lb, IOIyYEHHOI'0 METOJOM 3JIEKTPOHHO-Ty4eBOM
aJTUTUBHOMN TexHOJIOruH // VI3BecTHs BBICIINX yueOHBIX 3aBefeHui. Ousuka. —2019.
—T.62.—Ne 8. -C. 166-174.

2. Kamamnauxos K.H., Uymaesckuit A.B., Kananmmukosa T.A., Ocumnosuy
K.C., Kony6aeB E.A. 3akoHOMEpPHOCTH CTPYKTYpOOOpa3oBaHUs P (HOPMUPOBAHUH
Makpoze(eKTOB B IpoIlecce JIOKATbHOM HecTalioHapHO# Metautypruu // 3Bectus
BBICIINX yueOHEIX 3aBeeHuil. @usuka. —2020. — T. 63. — Ne 6. — C. 57-62.

Cmamou 6 3apybedcHbix Uz0anusx, uHoekcupyemvix 8 bubnuozpaguueckoil
baze oannevix Web of Science u Scopus:

3. Osipovich K.; Vorontsov A.; Chumaevskii A.; Moskvichev E.;
Zakharevich 1.; Dobrovolsky A.; Sudarikov A.; Zykova A.; Rubtsov V.; Kolubaev E.
Features of Microstructure and Texture Formation of Large-Sized Blocks of C11000
Copper Produced by Electron Beam Wire-Feed Additive Technology // Materials
(Basel). —2022. - V. 15.-P.

4. Kibitkin V., Vorontsov A., Osipovich K., Shamarin N., Chumaevskii A.,
Rubtsov V., Moskvichev E., Savchenko N. and Kolubaev E. Characterizing the Tensile
Behavior of Double Wire-Feed Electron Beam Additive Manufactured “Copper—Steel”
Using Digital Image Correlation / Metals. —2022. - V. 12(11). - P.
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5. Osipovich K.S.; Nikonov S.Y.; Zakharevich I. V.; Zhukov L.L. Formation
of the Structure in Bimetals of C11000 Copper and 321 Stainless Steel by Drip and
Layer-by-Layer Methods at Wire-Feed Electron Beam Additive Manufacturing / AP
Conf. Proc. —2022. —2509. - 020152.

6. Zakharevich I.; Chumaevskii A. V.; Osipovich K.S.; Nikonov S.Y.;
Rubtsov V.E.; Zhukov L.L.; Kushnarev Y. V. Features of C11000 Copper Products
Formation by Wire-Feed Electron Beam Additive Manufacturing // AIP Conf. Proc. —
2022. —-2509. - 020212.

) Osipovich K.; Vorontsov A.; Chumaevskii,A.; Gurianov D.; Shamarin N.;
Savchenko N.; Kolubaev E. Characterization of a Bimetallic Multilayered Composite
“Stainless Steel/Copper” Fabricated with Wire-Feed Electron Beam Additive
Manufacturing // Metals (Basel). —2021. -V 11. —P.

8. Osipovich K.S., Gurianov D.A., Chumaevsky A. V. Influence of 3D-
Printing Parameters on Bimetallic Products Manufacturing Process of Cu-Fe System //
IOP Conf. Ser. Mater. Sci. Eng. IOP Publishing. —2021. - V. 1079. — P. 042089.

9. Osipovich K.S., Chumaevskii A. V., Kalashnikov K.N. The influence of
alloying elements on the formation of the interfacial of a Fe-Cu bimetal produced by
wire-feed electron beam additive manufacturing // J. Phys. Conf. Ser. IOP Publishing
Ltd. —2021.-V. 1989.—P, 012014,

10.  Osipovich K.S., Knyazhev E.O., Chumaevskii A.V., Nikonov S.Yu., and
Kolubaev E.A. Influence of friction surface direction of the heterogeneous composites
based on Cu-Fe for tribological and mechanical behavior // Russian Physics Journal. —
2022.-V. 65. —P. 1404-1410.

11.  Osipovich K.S.; Astafurova E.G.; Chumaevskii A.V.; Kalashnikov K.N.;
Astafurov S.V.; Maier G.G.; Melnikov E.V.; Moskvina V.A.; Panchenko M.Y.;
Tarasov S.Y.; et al. Gradient Transition Zone Structure in “Steel-Copper” Sample
Produced by Double Wire-Feed Electron Beam Additive Manufacturing // J. Mater.
Sci. —2020. - V. 55. - 9258-9272.

12.  Osipovich K.S.; Chumaevskii A.V.; Gusarova A.V.; Kalashnikov K.N.;
Kolubaev E.A. Mechanical Properties of Steel- Copper Polymetal Manufactured by
the Wire-Feed Electron-Beam Additive Technology // High Temp. Mater. Process. —
2020.-V.24.-P.91-98.

13.  Osipovich K.S., Kalashnikov K.N. Regularities of the Formation of the
Polymetallic Samples of the Fe-Ti, Fe-Cu-Ti System, Produced by the Wire-Feed
Electron Beam Additive Manufacturing / In Proceedings of the AIP Conference
Proceedings. —2020. — V. 2310. — P.020234.

14.  Osipovich K.S. Features of Particle Formation in the Bimetal Sample of
the Fe-Cu System, Produced by the Wire-Feed Electron Beam Additive Manufacturing
// In Proceedings of the AIP Conference Proceedings. —2020. - V. 2310. - P.
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15.  Osipovich K.S., Kalashnikov K.N., Vorontsov A. V. Alloying effect of
Ti-6Al-4V on composite of 321 stainless steel fabricated by electron beam additive
manufacturing // IOP Conf. Ser. Mater. Sci. Eng. Institute of Physics Publishing. —
2019.-V.537.-P. 022075.

16.  Osipovich K.S.; Chumaevskii A.V.; Eliseev A.A.; Kalashnikov K.N.;
Kolubaev E.A.; Rubtsov V.E.; Astafurova E.G. Peculiarities of Structure Formation in

Copper/Steel Bimetal Fabricated by Electron-Beam Additive Technology // Russ.
Phys. J. —2019. - V. 62. —P. 1486—1494.

17.  Osipovich K.S.; Vorontsov A.V.; Zhukov L.L. Structure and Mechanical
Properties of Polymetallic Samples from 321 Stainless Steel and C11000 Copper
Obtained by the Electron-Beam 3D-Printing // In Proceedings of the AIP Conference
Proceedings. —2019. - V. 2167. — P.020256.

18.  Osipovich K.S.; Gurianov D.A.; Ivanov A.N. Microstructure of the 321
Stainless Steel Samples Obtained by Electron-Beam 3D-Printing // In Proceedings of
the AIP Conference Proceedings. —2019. - V. 2167. — P.020254.

19.  Osipovich K.S.; Kalashnikov K.N.; Beloborodov V.A. Mechanical
Properties of 321 Stainless Steel Samples Obtained by Electron-Beam Additive
Manufacturing // In Proceedings of the AIP Conference Proceedings. —2019.-V. 2167.
—P.020255.

20. Osipovich K., Chumaevskii A., Fortuna S., Gurianov D., Kolubaev E.
Self-Organization of the Dislocation Substructure in Heterogeneous Cu-Fe(Cr, Ni)
Materials of Various Compositions During Double-Wire Electron Beam Additive
Manufacturing // Materials Letters. — 2023. — in Press.

Anpobanus paboTsl

OcHOBHBIE pe3yIbTaThl PA0OTHI OBLTH TOJIOXKEHBI M 00CYKIEHBI Ha CIIEIYIOIIHX
KOH(pEpeHIMIX U ceMHrHapax: MexayHapoaHbli cemuHap «IlepenoBbie TEXHOIOTHH B
MaTepUAIOBEICHAN, MAlIMHOCTPOSHUM W aBToMarm3auum», r. Kpachnospck, 2019;
Mexnynaponnas kxoH¢pepeHMs «llepcrieKTHBHBIE MaTepHallbl C HEepPapXHYECKOU
CTPYKTYpOi Il HOBBIX TEXHOJIOIMH U HAJIeXKHBIX KOHCTPYKLUW», I'. Tomck, 2019; V
Bceepoccuiickuii Hay4HbI ceMuHap «MeXIUCHUILTMHAPHBIE TPOOJIEMbI aTUTUBHBIX
TexHonorui», r. Tomck, 2019; MexmynaponHas koHpepeHius «Puzndeckas
Me3oMexaHuKa. Matepuaisl ¢ MHOIOYPOBHEBOW HepapXW4YecKd OpraHW30BaHHON
CTPYKTYpO! M UHTEIIEKTyaJIbHbIE [IPOU3BOJCTBEHHBIE TEXHOIOIUM, I. Tomck, 2020,
XVIII MexnayHapoHas KOH(pEpeHIINs CTyIeHTOB, aCIMPAHTOB M MOJOJBIX yYEHBIX
«[lepcrieKTUBE ~ pa3BUTHS  (yHIAaMEHTAIbHBIX Hayk», TI. Tomck, 2021,
MexnyHaponHass KoHpepeHius «®Pusuuyeckas Me3oMeXaHHMKa. Marepuaisl ¢
MHOT'OYPOBHEBOI HepapXUIeCKH OPraHU30BaHHOW CTPYKTYPOH M MHTEJUIEKTYaIbHBIE
IPOM3BOJACTBEHHBIe TexHojorum» Tr. Tomck, 2021; XIX MexmgyHaponHas
KOH(EPEHIIUS CTYIEHTOB, aCTUPAHTOB ¥ MOJOJBIX YUEHBIX «llepCrieKTHBBI pa3BUTHS
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r. Tomcek, 2021; XIX MexayHaponHO# KOH(EPEHIUN CTY/IeHTOB, acIUpaHTOB U MO-
TOABIX Y4€HBIX «llepcrieKTHBEI pa3BUTHS (YHIAMEHTAIBHEIX Hayx» Poccus, ToMmck,
2022 r.; MexnyHapoaHoii koudepeHuun «Pu3nueckas ME30MEXaHUKa MaTepHraoB.
OuznyecKue IPUHIMUITEI (HOPMUPOBAHKSA MHOIOYPOBHEBOM CTPYKTYPBI M MEXaHU3MBI
HeJTMHENHOoro noseaeHus» Poccust, Tomck 2022 T.

Hay4yHasi cnenuaabHOCTD AHCCEPTALIHH

Ananus quccepranuosHoit pa6otel Ocunouyu K.C. «OcobennocTH dhop-
MHPOBAaHMS CTPYKTYPBI H CBOWCTB KOMIO3HTOB Ha ocHOBe cmiaBa Fe u Cu,
H3rOTOBJICHHBIX 3/IEKTPOHHO-JIy4€BbIM aJAHTHBHBIM CIIOCOOOM» [T0KA3aJl, YTO
IO CBOMM II€JIH, 3a7a4aM, COAEPIKaHUIO, METOJIAM HCCIICIOBaHMs U HAyYHOU HO-
BU3HE OHA COOTBETCTBYET CrielualbHOCTH 1.3.8. — Du3nKa KOHAEHCHPOBAHHOIO CO-
CTOsIHUA, HU3MKO-MaTeMaTHIeCKye HayKu (IaCopT CeNManbHOCTH, 1. 1, 1. 3 U 1L

6) u BceM TpeGopanuaM I1. I1.9 TIonoXeHHsI O TPHUCYKIEHUM YIEHBIX CTEIleHeH
BAK.

3aximouenue o6CYXJIEHO M IIPHHATO HA 3aCeJaHUU JKCIEPTHOIO HAyIHOro
cemunapa OIIM CO PAH mno cnenuansroctd 1.3.8. — OuU3HKa KOHAEHCHPOBAH-
Horo coctosHud. [IpucyrcTBoBano Ha 3acejanuu 36 YeaoBeK, B TOM Yucie 15 mok-
TOpoB U 11 KaHIMAATOB HayK. Pe3ybTaThl rOI0COBaHMUS: «3a» — 36 YeNOBEK, «IIpo-
iB» — 0, «Bo3Aeprkanock» — 0, mpotokon Ne 87 ot 15.02.2023.

Ilpeacenarenn ceMunapa:
3aBeyromuit maboparopueii GU3MKU IIPOYHOCTH,
JOKTOp (hPU3UKO-MaTeMaTUYECKUX HayK,

npodeccop [
ez JleB Bopucosud
Cekperapb ceMHHapa: g B |

Benymmit Hay4HBIl COTpYIHHK JIabopaTopuu GU3UKK IIPOIHOCTH,
TOKTOp GHU3UKO-MaTeMaTHYECKUX HAYK,

JOLEHT
% bapannukosa CeeTiiaHa AjeKCaHIpOBHA
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