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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

MopesnoBaHHsI Ta 3aCTOCYBaHHS BUCOKOKOHLEHTPOBAHUX JIKEPEJ €Heprii 17151 IOBEPXHEBOrO MOIM(IKyBaHHS CIIIaBiB

HasBa po6oTH (aHrJ1)

Modeling and application of highly concentrated energy sources for surface modification of alloys

Pedepar (yxp)

OG’exT pociimxeHb — mpouecu (Pa3oBO-CTPYKTYPHUX I€PETBOPEHb Ta 3HOCOCTIMKICTh B IOBEPXHEBUX IIapax OioMeIUYHUX
CII7IaBiB 5IK B JIUTOMY CTaHi, TaK i BctaHi LBPF-1pyKy, 06po6yieH1X BUCOKOKOHILIEHTPOBAaHUMU JPKEpPEJIaMi €HEPTii, 110 BKJIIoYanu B
cebe 3aCTOCYBaHHSI iMITyJIbCHOI MJIa3MU Ta JIa3€PHOTrO NMPOMiHs. MeTa po60TH — BU3HAYEHHS BILJIMBY IJIa3MOBOTO iMITyJIbCY Ha
($azoBo-cTpyKTypHY MoAndiKaLilo Ta 3HOCOTIMKICTh NOBEPXHI 6iOMEINYHUX CIIABiB; pO3pobKa MaTeMaTUYHOI MOJIeJIi J1a3ePHOTro
HarpiBy MNOBEpPxHi [JI1 PO3pPaxyHKy IIOIIAPOBOTO PO3IOJiIy TeMIepaTypu IO IMMOWHI 3pa3KiB IPU CKaHYBaHHI Jla3epHUM
[IPOMEHEM 3 Pi3HOI MBUJIKICTIO. MeTonu [OOCIiIXKeHb: ONTUYHA Ta €JIEKTPOHHA MIKpPOCKOIis,, eHeproguclepciiia
CIIEKTPOCKOIIiSl, BUMIpDIOBaHHSI MIiKPOTBEPAOCTI, TPUOOJIOTiYHI BUNMPOOYBAaHHS, METOOM MAaTEMATUYHOrO IIJIAHYBaHHS
€KCIIepUMEeHTy. B po6oTi ommcaHo MIKpOCTPYKTypy, (a3oBuil cTaH Ta TPUOOJIOriYHI XapaKTEPUCTUKHM IOBEPXHEBUX MIApiB,
MoanQIiKOBaHMX iMIYJIbCHO-TIJIA3MOBOIO OOPOOKOIO Ta JIA3€PHUM IUIABJIEHHSM; OIIMCAaHA KOMII IOTEPHA MOJEJb PO3IMOAITY
TeMIIepaTypy Ha MOBEPXHi 6iOMEeINYHUX CIJIAaBiB, OTPUMAHUX Pi3HUMM LIJIIXaMU, IIPY HArpiBi JIa3€PHUM IIPOMEHEM B 3aJIEXKHOCTI

BifI IIBUAKOCTI CKAHYBAaHHS Ta [TapaMeTPiB iMITyJIbCHO-TI7Ia3MOBOi OOPOOKHY.
Pedepar (aHrI)

The object of research is the processes of phase-structural transformations and wear resistance in the surface layers of as-cast
and LBPF-print biomedical alloys, treated with highly concentrated energy sources, which included the use of pulsed plasma
and a laser beam. The purpose of the work is to determine the effect of the plasma pulse on the phase-structural modification
and wear resistance of the surface of biomedical alloys; development of a mathematical model of laser surface heating for
calculating the layer-by-layer temperature distribution along the depth of samples when scanning with a laser beam at different
speeds. Research methods: optical and electron microscopy, energy dispersive spectroscopy, microhardness measurement,
tribological tests, methods of mathematical planning of the experiment. The paper describes the microstructure, phase state,
and tribological characteristics of the surface layers modified by pulse-plasma processing and laser melting; a computer model
of the temperature distribution on the surface of biomedical alloys obtained in different ways, when heated by a laser beam,
depending on the scanning speed and parameters of pulse-plasma processing, is described.

Imgexc YIK: 533.7, 539.216; 539.22; 538.910405; 548; 620.18 , 533.9.004.14; 621.039.6 , 621.341.572

Kozau temaruunux py6pux HTI: 29.17.15.07, 29.19.04, 29.27.51
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa mpoaykii (yKp): MaTeMaTHyHa MOJIeJIb HarpiBy MOBEPXHi B 3a71€XKHOCTI BiJl IBUIKOCTI CKAaHYBaHHS JIa3€PHUM [IPOMEHEM,
MaTeMaTU4Ha MOJEJIb HArpiBy IOBEPXHEBMX MIAPIB [IPU KOHTAKI 3 I1JIa3MOBUAM CTPYMEHEM B 3aJI€JKHOCTI Bif, [IOBEPXHEBOI LIiIbCTi
MOTY>KHOCTI TETJIOBOTO JIKepesia, pe3yJIbTaTU JOCTiKeHHs (a30BO-CTPYKTYPHUX 3MiH B TIOBEPXHEBUX MIapax MPU BUKOPUCTaHHi

eJ'IeKTpOTepMi‘{HOFO IJ1a3MOTPOHY.



Hassa npoaykuii (anrur): mathematical model of surface heating depending on the scanning speed of a laser beam,
mathematical model of heating of surface layers upon contact with a plasma jet depending on the surface density of the power
of the heat source, results of the study of phase-structural changes in surface layers when using an electrothermal plasmatron

OuikyBaHi pe3ysbTaTu: TexHosorii, MeToau, Teopii

I'anyss 3acrocyBanHs: Cekuist C — nepepo6Ha NPOMUCIIOBICTb, pO37is 24 — MeTalypriliHe BUPOOHUIITBA, PO31in 28 -

BUPOOHUIITBO MAIIMH i yCTaTKyBaHHS

Onuc npoaykuii (yKp): Briepie nociizkeHo 3MiHy MiKpOCTPYKTYPHOTO CTaHy Ta MiKPOTBEPAOCTI CIlJiaBiB 6ioMeIUYHOTO
MIPU3HAYEHHS 5K B JINTOMY CTaHi, TaK i Bctani LBPF-1pyKy, nignanux pisHUM peskumam I0BEPXHEBOI TEPMiYHOI 06POOKH, 1110
BKJIIOYasia B cebe Moau@ikallilo oBepxHi 3 BAKOPUCTAHHSM iMITyJIbCHO-I1J1Ia3MOBOI 06pO6KY Ta JIa3€PHOI 06pO6KU 3
OIIaBJIEHHSIM. Briepie no6ynoBaHi MaTeMaTUYHI MOJEJIi 3aJIE5KHOCTI TEMIIEPATYPHOTO IOJIs TIOBEPXHi 6i0MEIUYHUX CILJIABIB Bif,

MIBUJIKOCTi CKAaHYBAHHSI JIa3€PHUM [TPOMEHEM Ta Bifi apaMeTpiB iMIyIbCHO-I1JIa3MOBOi OOPOOKHU.

ConiasnbHO-eKOHOMIYHa cipsimoBaHicTh HTII: TlosinmeHHs CTaHy HaBKOJIUIIHBOTO CEPENOBUINA, 3MEHIIEHHS 3HOCY

ob1agHaHHS
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Bupo6nuk npoaykuii: IBH3 "TIATY"
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