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List of research projects

YyacTBOBaJl B BHIIIOJIHEHUU I/ICCJ’IG,Z[OBaHI/Iﬁ no 7 I'paHTaM, B TOM
yuclie ObUT PYKOBOJUTENIEM UCCIIEIOBAHUN 110 TPEM IPaHTaM:
POOU (No 97-02-26706-3, No 01-01-00403-a, No 05-01-00215-
a) ¥ UCIIOJIHUTEJIEM I10 YeThipeM rpantam: 97-0-4 3-185, POOU
(Ne97-02-26563-3, Ne98-01 -00617-a).

Participated in the implementation of research on 7 grants,
including the head of research on three grants: Russian
Foundation for Basic Research (No 97-02-26706-3, No 01-01-
00403-a, No 05-01-00215-a) and the executor of four grants: 97-
0-4 3-185, Russian Foundation for Basic Research (Ne97-02-
26563-3, Ne98-01 -00617-a)

HepequL BO3MOXHBIX TEM JIs1
HCCICOOBAHUA
List of possible research topics

1. ®opmupoBaHHE 3aJaHHBIX (PUIUYCCKHUX W MEXaHUICCKHX
CBOICTB TOHKHMX JIGHT M TUIEHOK aMOphHBIX U aMopgHO-
HAHOKPHUCTAUTMICCKUX METATMYECKUX CIUIABOB, BO3JICHCTBHEM
KOPOTKOUMIYJIBCHOTO JIA3€PHOT0 U3TyUEHHUSI.

2. Jlazepnas o00paboTka TOBEPXHOCTH KOHCTPYKIIMOHHBIX
TUTAHOBBIX METAJUNIMYECKUX CIIJIABOB ISl CO3JIaHUSI TPeOyeMbIX
(U3HKO-MEXaHUYECKUX CBOHCTB TTIOBEPXHOCTH.

3. ®opmupoBaHHE CBOWCTB TMOBEPXHOCTH MAaTEPHUATIOB IS
UCIIONIb30BAaHUS B PA3UYHBIX  OMOXMMHYECKHX  Cpeiax:
paaualoOHHO-CTOUKHE MaTepuabl; OMOCOBMECTUMBIE
MaTepHaIbl; KOPPO3NOHHOCTOMKUE MAaTePHAITHI.

4. Cnoco6bl moBbIICHUS Y()PEKTUBHOCTH U IKOJIOTUUYECKOM
6e3onmacHOCTH He(PTETOOBIYM ¢ TPUMEHEHHEM KOMIUIEKCHBIX
KOPPO3MOHHO-TIACCUBHBIX KHCJIOTHBIX areHTOB IMpU 00paboTke
He(e-ra30BbIX CKBAYKHH.

1. Formation of the specified physical and mechanical properties
of thin tapes and films of amorphous and amorphous-
nanocrystalline metal alloys by exposure to short-pulse laser
radiation.

2. Laser surface treatment of structural titanium metal alloys to
create the required physical and mechanical properties of the
surface.

3. Formation of surface properties of materials for use in various




biochemical  environments:  radiation-resistant ~ materials;
biocompatible materials; corrosion-resistant materials.

4. Ways to improve the efficiency and environmental safety of oil
production with the use of complex corrosion-passive acidic
agents in the treatment of oil and gas wells.
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Physics of condensed matter
dusnka KOHJACHCUPOBAHHOI'O COCTOSHUA

Supervisor’s research interests (Oosee neTanbHOE OIKMCAHUE
HAyYHBIX HHTEPECOB):

CDOpMI/IpOBaHI/Ie 3aJaHHBIX (1)I/ISI/I‘ICCKI/IX n MEXAaHUYCCKUX
CBOWMCTB TOHKHMX JIGHT M TUIGHOK aMOpPQHBIX U aMopQHO-
HaHOKPHUCTAINIMYCCKUX METAJNIMYCCKUX CIIJIaBOB 101
BO3,Z[€I\/JICTBI/IGM KOPOTKOUMITYJIbCHOI'O  JIa3€pHOTO I/I3JIy‘IeHI/I$I;
Q)HSHKO-XI/IMH‘IeCKI/Ie TEXHOJIOTHH.

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.

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.
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 noBbImeHust 3)(HEKTUBHOCTH U IKOJIOTHYHOCTH HedTe-
FaSO,Z[06LI‘{I/I C NPHUMCHCHUCM KOMIUICKCHBIX KOPPO3HMOHHO-
MAaCCUBHBIX KHUCJIIOTHBIX aIr¢HTOB IIpH 06pa60TKe CKBa>XHH.

Research highlights (npu namuuum):

Heobxooumo ykazame omauuumenvhvie 0COOEHHOCMU OAHHOU
npozpammbvl, Komopwvle Obl blOeislU eé neped OCMANbHbIMU.
(Hcnonvzosanue yHUKAIbHO20 000PYO0BAHUS, 83AUMOOEIICIEUE C
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 PAa0OTHI 1O (OPMHPOBAHUIO CBOWCTB
TBEPJIBIX MAaTEPUAIOB CEJIEKTUBHOM JIa3epHOH 00pabOTKOH.

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

TeopeTqucxoe HCCIICA0BAHUC B3aHMOHeﬁCTBHH JIa3CPHOTo
nporpesa ¢ 1eekTaMu B TBEPJIbIX MaTepUaiax.

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

YHuKaanHbIE HCCJICAOBAaHN, HAIPABJICHHBIC Ha CCJICKTHUBHOC
nazepHoe (GOpPMHUPOBAHUE MEXAHWYECKUX CBOWCTB aMOP(HBIX U
aMOp(I)HO-HaHOKpI/ICTaJ'IJ'II/ILIeCKI/IX MCTAJVNIMYCCKUX CIIJIaBOB.




Supervisor’s specific requirements:
Paznen 3anonHsieTcs npu HATMYUU TPEOOBAHUH, TPEABABISEMbIX
K aCIUpaHTy (oOs13aTenbHBIIH OdKIpayH/
KaHHU1aTa/ TUCIUIUIMHBI, KOTOPbIE OH 00s3aTE€IbHO JTOJDKEH OBbLI
OCBOUTL/ MET OAbI, KOTOPBIMH OH JOJIKCH BJ'IaI[eTB/ YMCTb
MOJIb30BaThCA KaKUM-TO ornpeaenéuusiM [10 u ap.)
e _ The ability to use common programs for modeling physical
processes, for example, AutoCad, Comsol, StartFlow.
o 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 00IIce KOJIHYECTBO
nyOnukanuii B KypHaiax, uaaekcupyemsix Web of Science wmu
Scopus 3a mocneaHue 5 €T, HamKcaTh 10 5 HanboJiee 3HAYUMBIX
nyOJIMKAIUi ¢ yKa3aHUEM BBIXOTHBIX JaHHBIX): 10

o _ «Directed changing properties of amorphous and
nanostructured metal alloys with help of nanosecond laser impulses»
CIS Iron and Steel Review 2021

o «Formation of surface properties of VT18u titanium alloy by
laser pulse treatmenty Ushakov, 1., Simonov, Y. Materials Today:
Proceedings, 2019, 19, cmp. 2051-2055

o «Targeted Alternation in Properties of Solid Amorphous-
Nanocrystalline Material in Exposing to Nanosecond Laser Radiation»
Solid State Phenomena: Defect and Diffusion Forum 2021

e  «Mechanical Properties of Laser Treated Thin Sample of an
Amorphous-Nanocrystalline Metallic Alloy Depending on the Initial
Annealing Temperaturey Solid State Phenomena: Defect and Diffusion
Forum 2021

e lvan Ushakov and Yuri Simonov Alterations in the
microhardness of a titanium alloy affected to a series of nanosecond
laser pulses // MATEC Web of Conferences. Volume 298. P. 1-7. 2019.
International Conference on Modern Trends in Manufacturing
Technologies and Equipment: Mechanical Engineering and Materials
Science (ICMTMTE 2019). (MATEC Web of Conferences 298, 00051
(2019)) DOI https://doi.org/10.1051/matecconf/201929800051.

Results of intellectual activity (mpu Hamruwn)

(Haubonee  3HauMMble  pe3yJbTaThl  WHTEIUICKTYaJbHOM
JESITETTHHOCTH)

«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.

Program for computers Ne 2018665482.

Patent Ne 2494039 RU.

Patent Ne 2018145595 RU.




