Crpykrypa HayuyHoro mnpoduias (nmoprgo/imo) NOTEHHUAJBHBIX HAYYHBIX
pyKoBoauTEN€eii  YYACTHMKOB MEKIYHAPOAHOH  OJIMMIMAABI  AcCCOHUANUAU
«l'1oGanbHbIe  YHUBEPCUTETHDY Uit  A0OMTYPHMEHTOB  MATMCTPATypbl H
ACIMPAHTYPbI 0 TPEKY acnupaHTypsl B 2021-2022 rr.

YHUBEpCUTET National University of Science and Technology MISIS
HanmonanbsHbIi HcCe0BaTeIbCKUN TEXHOJIOTHYECKHI
yausepcuteT «MHUCuCy
YpoBeHb BlIaJIeHUs aHTIUHCKIM Bl
A3BIKOM
Hanpasienue mOArOTOBKH, Ha Physics
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acIUpPaHT / Postgraduate | Specialization: Physics of condensed matter and applied physics
program [Tpodune: dusnka KOHAEHCUPOBAHHOTO COCTOSIHUS U
npukianHas Guszrka
[lepeuenp ucciea0BaTEIbLCKUX Research of amorphous and nanostructured materials, including
IIPOEKTOB MOTEHI[HAIHLHOIO the investigation of new substances. Creation of materials with
HAYYHOT'O PYKOBOIUTEIIS specified properties and functions.
(ygactue/pyKoBOJICTBO) UccnenoBanne aMoOppHBIX 1 HAHOCTPYKTYPHBIX MaT€pUANIOB, B
List of research projects TOM YHCJIC U3yYECHUE HOBBIX BElIeCTB. Pa3paboTka MaTeprasioB ¢

3aJJaHHBIMU CBOMCTBAMH U (bYHKI_II/IHMI/I.

[Mepeuenn Bo3moxkHbIX TeM st | 1) Laser selective surface treatment of materials characterized by
HUCCIENOBAHUS different structures.
List of possible research topics 2) Study of the mechanical properties of amorphous metal alloys
under the influence of short-pulse laser radiation.

3) Directed creation of physicochemical properties of the surface
of bioinert metal alloys by high-energy treatment.

4) Development of complex compositions for oil and gas
production with the search for catalysis of the main and inhibition
of secondary processes.

5) Development of technology for the production of
environmentally friendly intermediates for various types of
physico-chemical manufacturing and processing enterprises.

1) JIazepHas cenekTuBHas 00pabOTKa MOBEPXHOCTH MAaTEPHUATIOB
XapaKTePU3YIOIINXCS PA3TMYHON CTPYKTYPHI.

2) N3y4yeHne MexaHHYECKUX CBOMCTB aMOP(HBIX METATITHIECKIX
CIUIaBOB IPH BO3JIEHCTBUU KOPOTKOMMITYIICHOTO JTa3epHOTO
U3ITyYEHUSI.

3) HampaBnennoe co3panue GU3NKO-XUMUIECKUX CBOWCTB
MOBEPXHOCTH OMOMHEPTHBIX METAITMYECKHUX CIIJIABOB
BBICOKOIHEPreTHIeCKON 00paboTKOM.

4) Pa3paboTka KOMIUIEKCHBIX COCTABOB I HEPTE-ra30,J00bIYH C
MTOMICKOM KaTaJln3a OCHOBHBIX U HHTHOMPOBAHUS BTOPHUIHBIX
MIPOIIECCOB.

5) Pa3paboTka TeXHOJIOTHH MOTYyYEHUS SKOJIOTHUHBIX
MOJIYITPOAYKTOB JIJISl pa3IMYHBIX TUIIOB (PU3UKO-XUMHUECKHUX
IIPOM3BOJICTB ¥ MepepadaThIBAIOIINX MPEATPHUSTHH.

Physics of condensed matter
dusnka KOHACHCUPOBAHHOI'O COCTOAHUSA




Research supervisor:
Ivan S. Safronov,
Candidate of Science/PhD

(Higher Attestation Commission
of the Russian Federation))

Supervisor’s research interests (Gonee meTanbHOE OIMCAHUE
HAy4YHBIX HHTEPECOB):

Formation of specified physical and mechanical properties of thin
tapes and films of amorphous and amorphous-nanocrystalline
metal alloys under the influence of short-pulse laser radiation;
physico-chemical technologies.

CDOpMI/IpOBaHI/Ie 3aJaHHBIX (bPISI/I‘ICCKI/IX n MEXAaHUYCCKUX
CBOWMCTB TOHKHMX JIGHT M TUIGHOK aMOpPQHBIX M aMopQHO-
HaHOKPHUCTAINIMYCCKUX METAJNIMYCCKUX CIIJIaBOB 101
BOSI[GI\/JICTBI/IGM KOPOTKOUMITYJIbCHOI'O  JIa3€pHOTO I/I3JIyTICHI/ISI;
(1)I/ISI/IKO-XI/IMI/I‘-IGCKI/I€ TEXHOJIOTHUU.

Laser surface treatment of structural titanium metal alloys to
create the required physical and mechanical properties of the
surface and deep layers of the material.
JlazepHas obpaboTka MMOBEPXHOCTH KOHCTPYKIITMOHHBIX
TUTAHOBBIX MCTAJUIMYCCKHUX CIIJIaBOB AJIsA CO34aHUA Tpe6yeMbIX
(1)I/ISI/IKO-MGX3.HI/I‘-IGCKI/IX IoKa3aTeJel MMOBCPXHOCTHBIX u
FJ'Iy6I/IHHI>IX CJIOCB MarTtcpHrajia.

Methods of increasing the efficiency and environmental
friendliness of oil and gas production with the use of complex
corrosion-passive acid agents in the treatment of wells.
Crioco6s1 noBbIeHust 3)(HEKTUBHOCTH U IKOJIOTHYHOCTH HedTe-
FaSOI[06LI‘{I/I C INIPHUMCHCHHUEM KOMIUICKCHBIX KOPPO3HOHHO-
IMaCCUBHBIX KMCJIOTHBIX ar€HTOB IIPH 06pa60TKe CKBa’>XHH.

Research highlights (npu namuuum):

Heobxooumo ykazame omauuumenvhvie 0COOEHHOCMU OAHHOU
npozpammbvl, Komopwvle Obl blOeisANU eé neped OCMANbHbIMU.
(Hcnonvzosanue yHUKaibHo20 000py008aHuUs, 83aumMooeticmeaue ¢
3apy0edcHbIMU  YHeHLIMU U UCCIe008AMENbCKUMU  YEHMPAMU,
@unancosasn noooepaicka acnupanma u m.o.)

1) The training program provides for the acquisition of practical
skills in the formation of the properties of solid materials by
selective laser treatment.

[Tporpamma  oOyueHuss  mpeaycMaTpuBaeT  MPHOOpETeHHE
NPAaKTUYECKUX HAaBBIKOB Pa0OTHI 1O (OPMHPOBAHUIO CBOWCTB
TBEPJIbIX MaTEPHUAIOB CEJIEKTUBHOM JIa3epHOH 00pabOTKOM.

2) Theoretical study of the interaction of laser heating with
defects in solid materials.

TCOpeTI/I‘-ICCKOC HCCIICA0BAHUC B3aHMOﬂeﬁCTBHﬂ JIa3CPHOTO
nporpesa ¢ ,[Ie(bCKTaMI/I B TBCPABIX MaTCpUAIIAX.

3) Unique studies aimed at selective laser formation of
mechanical properties of amorphous and amorphous-
nanocrystalline metal alloys.

YHuKkaanHbIE HCCJIICAOBAaHN, HAIPABJICHHBIC Ha CCJICKTHBHOC
nazepHoe (GOpMHUPOBAHHUE MEXAHWYECKUX CBOMCTB aMOP(HBIX U
aMOp(I)HO-HaHOKpI/ICTaJ'IJ'II/ILIeCKI/IX MCTANIMYCCKUX CIIJIaBOB.

Supervisor’s specific requirements:

Pa3nen 3amonHsercs npu HAMTUYUN TPeOOBAHUH, TPEIBSIBISIEMbIX
K ACIIUPAHTY (oOs13aTenbHBIIH O9KTpayH]I
KaHUAaTa/ TUCIUILINHEI, KOTOPBIE OH 0053aTeIhHO JOJDKEH ObLI
OCBOWUTH/ METOJIbI, KOTOPBIMH OH JIOJDKCH BIIAJIETh/ yMETh




MOJIB30BaThCSA KaKUM-TO ornpenenéHasiM [10 u ap.)
e _ The ability to use common programs for modeling physical
processes, for example, AutoCad, Comsol, StartFlow
e _ Knowledge of the basic course of physics, chemistry,
materials science.
e _ Toknow and be able to apply the basic methods of physical
and chemical quality control of materials.

Supervisor’s main publications (yka3aTh 00IIee KOJIUYECTBO
nyonukamnuil B )KypHanax, uaiaekcupyembeix Web of Science minm
Scopus 3a mocienHue S5 €T, HamucaTh 10 S5 HanOoJiee 3HAYUMBIX
nyOJIMKaIUi ¢ yKa3aHHEM BBIXOJIHBIX JaHHBIX): 8 nybauxayuil
o _ «Directed changing properties of amorphous and
nanostructured metal alloys with help of nanosecond laser
impulsesy CIS Iron and Steel Review 2021
o «Effect of simultaneous improvement of plasticity and
microhardness of an amorphous-nanocrystalline material
based on Co, as a result of laser processing of nanosecond
duration» Materials Today: Proceedings 2020
o «Targeted Alternation in Properties of Solid Amorphous-
Nanocrystalline Material in Exposing to Nanosecond Laser
Radiation» Solid State Phenomena: Defect and Diffusion
Forum 2021
o  «Mechanical Properties of Laser Treated Thin Sample of an
Amorphous-Nanocrystalline Metallic Alloy Depending on the
Initial Annealing Temperature» Solid State Phenomena: Defect
and Diffusion Forum 2021
e _ «Influence of Environment at Laser Processing on
Microhardness of Amorphous-Nanocrystalline Metal Alloy»
Materials Science Forum 2021

Results of intellectual activity (mpu Hamuuwn)

(Haubonee  3HauMMble  pe3yJibTaThl  HHTEIUICKTYaJbHOM
JIeSITEIbHOCTH)

«Directed changing properties of amorphous and nanostructured
metal alloys by nanosecond laser impulses» in Collective
monograph “Prospective areas of research in science and
technologits” International Nobel Information Center Publishing
House “Nobelistics”.

Program for computers Ne 2012615576.

Patent Ne 2494039 RU.




