3JAKJIIOYEHHUE
denepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOIO
00pa3oBaTeIbHOrO Y4pexKaeHUs BbICLICro 0Opa3oBaHus
«HauuoHanbHbli Kccne 0BaTe/lbekuii TOMCKUIT MONMUTEXHUYECKUIT YHUBEPCHTET»

Hucceprauus «PazpaGoTka oGopynoBaHus MOIYILHOrO THMA U TapaMeTpoOB aIUTHBHOTO
BbIpalLMBaHUsA OOBEKTOB 3JIEKTPOHHO-NIYYEBbIM CIUIABJICHHWEM TMOPOLIKOB M TPOBOJIOKH W3
TUTAHOBBIX CIJIABOB M M3 HEpiKaBerollled craniy mno crneuuanbHoctd 2.5.5. «TexHonorus u
000py/lOBaHUE MEXAHMYECKOH M (U3MKO-TEXHHUUYECKOH 00pabOTKH» BBHINOJIHEHA B HAyuHO-
NPOU3BOACTBEHHOM abopaTopun « COBpEMEHHbIE NPOM3BOACTBEHHbBIE TEXHOIOTMHAY» UHIKEHEPHOM
ILKOJIBI HOBBIX MPOU3BOACTBEHHBIX TEXHOJOTHU (hefepanbHOro rocyAapcTBEHHOr0 aBTOHOMHOIO
00pa30BaTENbHOrO YUPEkKACHHA BbICIIEro oOpasoBaHusa «HauuoHanbHBIH HCClleOBATENBCKU
Tomckuli NONUTEXHUYECKHUN YHUBEPCUTETY.

Couckarens ®enopor Bacunuii Buktoposuu, 1983 roga poxaenus, B 2005 roay oKoHYHI
creuuanuTeT ¢eaeparbHOr0 rocyJapcTBEHHOr0 aBTOHOMHOTO 0Opa30BaTeNBHOrO YYpexkKIAeHHs
Bbicuiero oOpa3zopaHus «HauuoHaneHblil uccnenoBatenbcKuid TOMCKME  MOJMTEXHUUECKHH
YHHBEPCHTET» MO CHEeLMaJbHOCTH «TeXHONOrus MatMHoCTpoeHHs» U B 2019 roay OKoHuMI
acrvpaHTypy (enepajibHOro rocyAapCTBEHHONO aBTOHOMHOTO 00pa30oBaTE/bHONO Y4peKIeHHs
Bbicuiero obpaszoBanus «HauuoHanbHelll uccienoBaTenbCKUii  TOMCKHMIA  1OJMTEXHHYECKUH
YHUBEPCUTET 110 HarpaepieHuto noArotoBku 22.06.01 «TexHosorun Matep1anosy.

OcHoBHOEe MecTO paboThl couckartens — (eaepajibHOE TrOCYAapCTBEHHOE ABTOHOMHOE
oOpa3oBatesibHOE Y4peKJIeHHe Bbicliero obpazoBaHus «HauuoHanbHBIA wMccnerOBaTENbCKHI
ToMckuli  TMONUTEXHUUECKUI  YHUBEPCHUTET»,  3aBEAYIOLIMHA  HAy4HO-NPOU3BOJICTBEHHOM
naboparopueii «CoBpeMeHHbIE TPOM3BOCTBEHHbIE TEXHOJIOTUUY.

CeejeHMs O cjaye KaHAMJATCKUX 3K3aMEHOB IPUBE/IEHBbI B MPUIIOKEHHMH K Auruiomy Ne
107004 0016862 06 oKOHUaHHM ACMUPAHTYpPbl PeaepalbHOr0 rocyJapcTBEHHONO aBTOHOMHOIO
o0pa30oBaTe/IbHOr0 yupekieHus Bbiciiero obpasopanus «HaumoHanbHeI HCCIEA0BATEILCKHH
ToMCKHM MOJHTEXHUYECKUIM YHUBEPCUTET» 110 HAMpaBieHuio noarotopku 22.06.01 Texnonoruu
MaTepHasoB, a TaK JKe B MPOTOKOJIC 3aceaHus dK3aMeHallMOHHOH Komuccuu ot 17 maa 2023 rozaa
0 cjade KaHAMJATCKOro 9K3aMeHa no cnenuainbHocTH 2.5.5 «TexHonorusi u obopynoBaHue
MEXaHUYEeCKO U (hU3uKo-MexaHudeckoit o0paboTkm».

Tema muccepTallMOHHOW pPadOTBI YTBEPXKIEHA PELUEHUEM YYEHOrO COBETA WMHIKEHEPHOH
IIKOJTbl HOBBIX MPOM3BOJICTBEHHBIX TEXHOIOTUH (enepalbHOro rocy1apcTBEHHOr0 aBTOHOMHOIO
00pa3oBaTe/bHOrO y4YpexjeHus Bhicliero obpasoBanus «HauMOHaIbHBIA HMCCIEIOBATENBCKHNA
ToMCKU MOJMTEXHUUECKU YHHBEPCUTET» OT «28» HOsOps 2023 r., HOMep npoToKosa 9.



Hayunpiit pykoBomutens: KimuimeHOB Bacummif AJeKcaHIpPOBHY, JOKTOpP TEXHMYECKHX
HayK, nIpodeccop, OCHOBHOE MecTo paboTel: (DemepaibHOE TOCYIApPCTBEHHOE ABTOHOMHOE
o0pa3oBaTeNnbHOE YUYpEKAEHHH BbIciIero obpasoBaHus «HalMOHaANBHBIA HCCIIEI0BATEIBCKHUIM
TomMckuii nmonmuTexHUYECKuii YHUBEPCHTETY», oTAenenre Marepuanosenenus UIIHIIT HA TITV,
PYKOBOJHMTENL OTAEIEHU MarepranoBe/leHus, Ha3HaYeH IPUKa3oM 1o opranu3anuu Ne3535 ot
«24» masg 2017r.

Huccepranus ®enoposa Bacuius BukrtopoBmua sBisieTcs Hay4YHO-KBaIU(pHKAIMOHHON
paboToii, B KOTOpo# chOpMyIHPOBAHEI HAYIHO-0OOCHOBAHHBIE TEXHUYECKHE PEIIEHHUS CO3aHus
obopynoBaHUsS MOIYNBHOTO THIA Ui 3JIEKTPOHHO-TYYEBOTO BBIPAIUBAHMS H3ACTHA W3
METaI4ecKoi mpoBosiokH. B paspaboraHHO# U CO3JaHHON YCTaHOBKE peali30BaHBl OCHOBHBIE
TEeXHUYECKHE TpeOOBaHUA K €€ TEeXHOJIOTHYECKAM MOJYJIAM, IpOrpaMMHO-ANIapaTHOMY
KOMIUTEKCY YTIPaBJIeHHs, a TaKKe JIeKTPOHHO-Ty4eBO# ITyIIKe.

IIo wroram OGCY}I{HGHHH IPUHATO CICAYIOLICE 3aKIIOUCHHE.

B macrosmee BpeMs BCE aKTMBHEE B aJUIMTHMBHOM IIPOM3BOJCTBE Pa3BHBAIOTCs
HAllpaBJIeHWs, OpPHEHTUPOBAaHHBIE Ha  NOBBIICHHE  J(PEKTUBHOCTH  HCIIOJIB3YEMOro
o0opyoBaHus, Kak 3a CUET IOBBIIEHHS €r0 IPOH3BOJMTE/IEHOCTH, TaK M 3a CYET pacIIdpeHUs
€ro BO3MOYKHOCTEH IMyTEM CO3JIaHUs CHEIUAIN3UPOBAHHBIX MOIYJIBHBIX CUCTEM, TMOPUIHBIX HIIH
KOMOMHHPOBAHHBIX CHCTEM, HANPABICHHBIX Ha pEIIEHHE NPOOJIEM PEryIHpPOBaHHUS CTPYKTYPhI
MaTepHraia ¥ OJHOBPEMEHHOH 00paboTKH Ie4aTaeMoro M3IeiHs.

[Ipo6reMaThKa IPEACTABICHHON IHCCEPTAMOHHOW pabOTHI HamlpaBieHa Ha Pa3BHTHE
HAYYHO-OOOCHOBAHHBIX TEXHUUYECKMX DEIIEHHS CO3JaHus o0OpyHOBaHHS, B KOTOPOM MOXKHO
peayn30BaTh MPEHMYIIECTBA CEJIEKTHBHOTO CIUIABJICHHMS [OPOIIKOBBIX MAaTCPHATIOB HIIH
CIUIABJICHHS MPOBOJIOKH SIIEKTPOHHBIM JIy4OM Ha OCHOBE WCIIOJB30BaHUSA COOCTBEHHOIO
MpOrpaMMHOTO O0ecleYeHHss M aBTOMAaTH3MPOBAHHBIX CHCTEM C MPUMEHCHHEM METO/OB
MaTeMaTH4YeCKOT0 MOJCIMPOBAHHUS IIPOLECCOB U KOHTPOJIA CTPYKTYPEL.

Pe3ynbTathl, MpeACTaBICHHBIE B JIHCCEPTAMOHHOM paboTe, IOJNyYEHbl JTHYHO aBTOPOM
WIA B COABTOPCTBE C JAPYTHMH COTPYJHMKAMM IIPH €ro HEMOCPEJCTBCHHOM YYaCTHH.
JluccepTanToM IOCTaBjieHa Lelb paboThl, cHOPMYIIMPOBAHEI 3aJa4d, OCHOBHbBIC IOJIOXKCHUS U
BBIBOJIBI, pa3paboTaHo oGOpyJOBaHME, CXeMa aBTOMATH3allMH IIPOIECCOB, pa3paboTaHbl H
BBIOPAHBI PEXUMBI ¥ CTPATEruil Ie4YaTH, NPOBEACHBI CTPYKTYPHbIC HCCICAOBAHUA MOTYYCHHBIX
06pa31oB U 06CYKIEHBI €ro pe3yIbTaThl.

CreneHp JOCTOBEPHOCTH MpPEACTABIEHHBIX DPE3YJIHTaTOB OIpENeNAIach HCIIOIb30BaHHEM
COBPEMEHHBIX AHAIUTUYECKHX METOJOB MCCICIOBAHHMS CTPYKTYpPBI MAaTCpHaloB M OLCHKH HX
CBOMCTB, BOCIPOHM3BOJMMOCTBIO OIKCIEPHMEHTAJIBHBIX JAHHBIX, CTaTHCTHYECKOH 00paboTkoi
pe3y/IbTaTOB HM3MEPEHHM, COTNIACOBAHHOCTBIO —PE3YJBTATOB  HMCCIEJOBAaHMH M  JIaHHBIX,
ITOJTyYeHHBIM APYTHMHE CTICIHATUCTAME | Pe3yIbTaTOM TEOPETHIECKUX HCCIIeJOBAHIH.

[TocTaBieHHBIE 3aJa4d peIlajuch Ha pa3paboTaHHOH MOJYJIBHOW YCTAHOBKE [UIA
CEJIEKTHBHOT'O CIUIABJICHHS METAUIMYECKOrO IMOPOIIKA W TPOBOJIOKH, pa3paboTaHHOi Ha OCHOBE
CBapOYHOTO0 JIEKTPOHHO-Ty4eBOro 000py10BaHHs.

Il  MHOTOYPOBHEBOTO —MCCIENOBAHHS B3aMMOCBA3HM MHKPO/MakpOCTPYKTYPHI —Ha
pa3NMYHBIX MAcIITAaGHBIX YPOBHAX M MEXAaHWYECKHX CBOWCTB C OIECHKOH Ie(hEKTHOCTH
dopmupyeMbIX 00pasIoB NPHMEHSUIMCH CICAYIONHE METOIbL: KOMIBIOTEpPHASL ToMorpadus,



ONnTHYeCKas MeTaorpadus, pacTpoBas JIEKTPOHHAA MUKPOCKOIHS, MEXaHWYECKHE UCIIBITAHMS
Ha PacTsUKEHHE, U3MEPEHHE MHKPOTBEPAOCTH, PEHTI€HOCTPYKTYPHEINA aHAIH3.

Teopernueckas 3HAYMMOCTH JMCCEPTALMOHHON pabOTHI 3aKiO¥aeTcs, 4To B paboTe Ha
OCHOBE H3YYCHHs OCOOCHHOCTEH CENEKTHBHOTO CIUIABJIEHHUS ITOPOMIKOBEIX MATEPHATIOB U
NPAMOrO  CIUIABICHHA IIPOBOJIOKA pa3pabOTaHbl METOJMKM A[JINTHBHOTO BHIpAIMBAHKS
METALTHYECKHX 00BEKTOB ¢ MOMOIIBIO DIICKTPOHHO-IYYEBOrO BO3AEHCTBHA. I10JIydeHs HOBEIE
3HAHHS O BOSMOXKHOCTSIX PEryJHpOBaHHs (OPMO- U CTPYKTypoOoOpa3OBaHHUs THTAHOBLIX CILJIABOB
M HEpXaBeolleH cramm, obecneymBaromux TpeOyemble CBOMCTBA. Pa3paGoTaHHBIA MOIXON
ucrnonesyercs B HU TIIYV jans usydenus ¢yHIAMEHTATBHBIX BOIPOCOB CTPYKTYpO- H
¢hazoo6pazoBaH¥s pa3IHYHBIX CIIIABOB IIPH JIEKTPOHHO —Iy4eBOM BO3ICHCTBHH.

[IpakTHyeckas 3HaUMMOCTh PabOTEI 3aKIFOYACTCH B CO3JAHHH MOJYJIBHOM 3JIEKTPOHHO-
JIy4€BOW YCTaHOBKM JUIS BBIpAllMBaHUS OOBEKTOB IyTEM CEJIEKTHMBHOIO CILIABJIEHHS MOPOIIKA U
HaIUIaBKH IPOBOJIOKH, MCIIOIB30BaHHAS IIPH BBIIIOJHEHHUH 7-MH HAYYHBIX MPOEKTOB (B TOM YHCIE
B UOIIM CO PAH). Pa3paboTan U peaqn30BaH alTOPHTM BHIPAIIMBAHUS H3JEIHN B YCIOBHAX
CENIEKTUBHOIO CIUIABJIEHUS MCCIEAyeMbIX MAaTepUalioB, 3alUIICHHBIX CBUAETEILCTBOM O
perucrpanuu PUJI. B nenom, pazpabGoTaHHble NPUHIUIIE] BRIPAIIUBAHHS OOBEKTOB B YCIOBHAX
CENIEKTUBHOIO CIIABJICHUS ITOPOLIKOB TUTAHOBLIX CIJIABOB M IIPSIMOTO CIUIABJICHHS IIPOBOJIOKH H3
THTaHa HJIA HEP)KaBEIOIEH CTald MO3BOJIMIM 00ecnedYnTh HeOOXOOUMBIH YpOBEHb HX CBOHMCTB
IJI  TPaKTHYECKOrO0 MpPUMEHEHWs. Pe3ynbTaThl AUCCEPTAMOHHOM pabOThl BHEIPEHBI B
obpaszoBatenpHON mporpamMme «MaTepHaloOBEICHHE W TEXHOJIOTHH MAaTEpPHAIOB) OTAEICHUA
MarepuanoBeaenus HA TIIV,

OCHOBHOE COJIEp)KaHHE IUCCEPTAlMOHHON pabOTHl M3JIOKEHO B 22 meyaTHBIX paboTax,
MOCBSIIIEHHBIX pa3paboTke 000pya0BaHUs, IAPAMETPOB CILIABJICHUSA METAUIMYECKUX ITOPOIIKOB H
[IPOBOJIOKM U3 TUTAHOBBIX CIIABOB U HEPXKABEIOLIEH CTalld, a TAKKe H3YYCHHIO BOIIPOCOB
CTPYKTYypooOpa3oBaHus ¥ OOBACHEHHA IOy4acMbIX CBOMCTB MarepHaia (4 cTaTbu B JKypHaax
u3 nepeunss BAK, 13 crareii B 3apy0exHBIX H3aHUsIX, HUTHPYeMbIX B Scopus 1 Web of Science),
B TOM YHCJIE:

1. ®enopoB B.B., Peirun A.B., Kiumenos B.A., Mapriomes H.B., Kionoros A.A.,
Crpenkosa W.JI., Marpéaun C.B., barpanun A.B., Jlepiomesa B.H. CrpykrypHble H
MEXaHMUYECKHE CBOMCTBA HepKaBelollel cTand, cHOpMHPOBAHHOW B YCIOBUAX IIOCIIOMHOIO
CIUIABJIEHUsS MPOBOJIOKM O3JIEKTPOHHBIM JydoM // OO6paboTka MeTamnoB (TEXHOJIOTHS,
o6Gopynosanue, uacTpyMenTsr). — 2021, — T. 23, Ne 4. — C. 111-124. — DOL: 10.17212/1994-6309-
2021-23.4-111-124.

2, ®emopos B.B., Kiumenos B.A., KnomotoB A.A., A63aes 10.A., Perun A.B.,
Crpenkoa M.A., Barpanun A.B., Crapocremko M.J|. Biusnue CTpyKTyphl U JAedeKToB Ha
paspymenue ciiasa Ti6Al4V, chopMHPOBAHHOTO B YCIOBHAX SJIEKTPOHHOIYYEBOTO MOCIOHHOIO
croasnenns. Yacte 10 CoctaB u crpykrypa / OyHIaMeHTalbHBIE MPOOIEMBI COBPEMEHHOTO

marepuanosefenns. - 2020. Ne 2 17. - http:/www.nsmds.ru/journal/1265.html.  doi:
10.25712/ASTU.1811-1416.2020.02.012.
3, Kmumenos B.A., Kiomotos A.A., A63aes I0.A., Perur A.B., Crpenxosa MLA.,

Barpanun A.B., Crapocrenko M.JI. Bimsane cTpykTyps! ¥ AedeKTOB Ha paspymIeHHe CIUlasa
Ti6Al4V, chOpMHPOBAHHOIO B YCIOBHSX 3JE€KTPOHHOJIYYCBOIO MOCIOHHOIO CILUIABICHHA. Yacte
II: UcnerTanue Ha cxaTtue / ®yHaaMeHTanbHble IPo0IeMbl COBPEMEHHOTO MaTEpHAIOBEACHHUS. -



2020. Ne 2 17. - http://www.nsmds.ru/journal/1268.html. doi: 10.25712/ASTU.1811-
1416.2020.02.015.

4, Fedorov, V., Klimenov, V., Cherepanov, R., Batranin, A. Powder and wire melting of
titanium alloys by electron beam // Procedia Manufacturing, 2019, 37, 584-591.

S Pushilina, N.S., Klimenov, V.A., Cherepanov, R.O., Kashkarov E.B., Fedorov V.V.,
Syrtanov M.S., Lider A.M., and Laptev R.S. Beam Current Effect on Microstructure and
Properties of Electron-Beam-Melted Ti-6Al-4V Alloy // J. Mater. Eng. Perform. 28, 6165-6173
(2019). https://doi.org/10.1007/s11665-019-04344-0.

6. Klimenov V.A., Fedorov V.V., Slobodyan M.S., Pushilina N.S., Strelkova L.L.,
Klopotov A.A., Batranin A.V. Microstructure and Compressive Behavior of Ti-6Al-4V Alloy
Built by Electron Beam Free-Form Fabrication. // J. Mater. Eng. Perform. 29, 7710-7721 (2020).
https://doi.org/10.1007/s11665-020-05223-9

JluccepTainoHHOE HCCIEAOBAHUE II0 CBOMM IIEJSM, 3agadaM, METOAaM HCCIICIOBAHuUA,
CONEPIKAaHMIO M HAyyHOM HOBH3HE COOTBETCTBYeT N.I.2 — 5 u 7 macmopra Hay4dHOM
cnenuanbHocTH 2.5.5. «TexHonorus u oOopynoBaHHEe MEXaHHUYCCKONH M (QPH3HKO-TEXHHYECCKOH
00palboTKn) (TEXHUYECKUE HAYKH).

ITuccepramus «Pa3paborka o0opyaoBaHus MOAYJIBHOIO THUIIA U IIapaMETPOB aJMTHBHOTO
BBIPAIMBAHUs OOBEKTOB 3JIEKTPOHHO-IY4YEBBIM CIIABJICHHEM IOPOLIKOB M IIPOBOJIOKH H3
THUTAHOBLIX CIUIABOB M U3 HepxkaBewomeid crtami» @enopoa Bacumus BukToposuya
PEKOMEH/IyeTcsl K 3allliTe Ha COMCKAHHE YYEHOH CTENCHHM KaHIU[aTa TEXHHYECKHX HayK IO
cienuaibHOCTH To cnenuansHocTd 2.5.5. «TexHonorus W 00OpyIOBaHHE MEXAaHHYECKOH H
(HU3HKO-TeXHHIECKOH 00pabOTKH .

3aKmoYeHre IPHHATO HAa 3acelaHdM COBMECTHOTO HAyYyHOr0 CEMHHapa OTAENICHHUs
Marepuanosenenus 1 HITJI CIIT UIIIHIIT HW TITY.

[IpucyrcTBoBano Ha 3aceqanmu 17 den. PesymeraTel ronocosanus: «3a» - 17  den,
«ripotEBy - 0 yel., «Bo3xepxanocky - 0 ger., mporokos Ne 97/1 ot «30» HosGps 2023 T.
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