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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KepyBaHHS CTPYKTypOyTBOpPEHHSIM B SLM-IpyKoBaHUX 6i0MeIUYHUX CIIJIaBax [pY KpUcCTasisallii, TepMiuHiil Ta

TepmopedopmalliiiHiii 06pobKax [Js MifBUIIEHHS iX (Pi3UKO-XiMiYHUX BIACTUBOCTEN

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Management of structure formation in SLM-printed biomedical alloys during crystallization, thermal and thermal
deformation treatments to improve their physicochemical properties

Pedepar yKpaiHCBKOIO:

O6’exT mOcCiIpKeHHSs — rpouecy (popMyBaHHS MIKPOCTPYKTYPH Ta BjlacTUBOCTeH B SLM-IpyKoBaHUX GiOMeIUYHUX
CTaJIsIX Ta CIUIaBaX Ha OCHOBI TUTAHy Ta KOOaJbTy. MeTa po60TH — BCTAaHOBJIEHHS 3aKOHOMipHOCTEN (POpMYyBaHHS
CTPYKTYPH Ta BJIaCTUBOCTeH Y SLM BUTOTOBJIEHUX GiomennyHux criaBax (316L, Co-28Cr-6Mo, Ti-6A1-4V) nix pieto
TepMiYHUX, JePopMaliliHuX Ta KOMOIHOBaHMX BIJIUBIB, a TAKOXX pO3p0O0OKa KOHLeMNii KepyBaHHS ix (pi3uko-
XiMIYHMMU XapaKTEPUCTUKAMMU IJIIXOM IiIBUIIEHHS CTPYKTYPHOI Ta XiMi4HOI OZHOPIZHOCTI. MeTonyu HOCIiI>KEHD!
OITMYHA Ta €JIEKTPOHHA MIKPOCKOIIisl, EHEPrOOUCIIEPCiliHA CIIEKTPOCKOIIiS, BUMIPIOBaHHS MIKPOTBEPIOCTI,
PEHTTeHOCTPYKTYPHI IOCTiIKEHHSI, TPUOOJIOTiYHi BUTPOOYBaHHS, BUIIPOOYBAHHS HA PO3TATHEHHS TA YAAPHUN 3TMH
3a KIMHATHUX Ta MiHyCOBUX TeMmneparyp. MetogomM SLM BUTOTOBJIEHO Ta AOCJIIKEHO 3pa3ku ciasis 316L, Co-
28Cr-6Mo ta Ti-6Al-4V. BcTaHOBJIEHO, 1110 32 KOMIIJIEKCOM BJIACTUBOCTEH BOHU HE MOCTYNAKTHCS TPAAULIHUM
aHasioraMm. BuBueHo BIIJIMB TepMivHOI, AedopmaniitHoi Ta KOM6iHOBaHOI TOCT-06POOKY Ha IXHIO MiKDOCTPYKTYPY.
3's1cOBaHoO, 110 peKpuCTasizalifiHuil Bifjian cTabinizye CTPyKTypy, IPOTEe MOKe 3HKYBATU KOPO3iliHY CTilKiCTh
yepes BUJIiJIEHHS OKCUiB. JloBelieHO e(PeKTUBHICTb iMIYJIbCHO-I1JIa3MOBOI, JIa3€PHOI Ta YJIbTPa3ByKOBOi 0OPOOOK
17151 YIIiJIbHEHHS [TOBEPXHI Ta CTBOPEHHS CTPYKTYPHOTO IpajlieHTa. 30KpeMa, IIO€JHAHHS LIeMEHTallii 3 Ja3epHUM
OILJIABJIEHHSIM CYTTEBO IOKpalllye TPUOOJIOTiuHi B1acTUBOCTI ciiaBy Ti-6Al-4V. JlocigkeHO BOJHEBE OKPUXUEHHS
crani 316L 3a mexaHizamom HELP. BctanoBsieHo, 1110 KoMmbiHallis yibTpa3BykoBoi Mogudikalii Ta Bignany MiHiMisye

IIOTJIMHAHHA BOJHIO 3aBISAKM 3MEHIIEHHIO I[e(:l)eKTHOCTi CTPYKTYpHU.

Pedepar aHIJIiHCBKOIO:

The object of the study is the processes of microstructure and property formation in SLM-printed biomedical
steels and titanium- and cobalt-based alloys. The aim of the work is to establish the patterns of structure and
property formation in SLM-manufactured biomedical alloys (316L, Co-28Cr-6Mo, Ti-6A1-4V) under thermal,
deformation, and combined treatments, as well as to develop a concept for controlling their physicochemical
characteristics by improving structural and chemical homogeneity. Research methods included optical and
electron microscopy, energy-dispersive spectroscopy, microhardness measurements, X-ray diffraction analysis,
tribological testing, and tensile and impact toughness tests at room and sub-zero temperatures. Samples of 316L,
Co-28Cr-6Mo, and Ti-6Al-4V alloys were fabricated via SLM and investigated. It was established that their set of
properties is comparable to traditional counterparts. The effects of thermal, deformation, and combined post-
processing on their microstructure were studied. It was found that recrystallization annealing stabilizes the
structure but may reduce corrosion resistance due to oxide precipitation. The effectiveness of pulsed-plasma,
laser, and ultrasonic treatments for surface densification and structural gradient formation was proven. In
particular, combining carburization with laser melting significantly improves the tribological properties of the Ti-
6Al-4V alloy. Hydrogen embrittlement of 316L steel via the HELP mechanism was investigated. It was determined
that a combination of ultrasonic modification and annealing minimizes hydrogen absorption by reducing structural
defects.
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BUTOTOBJIEHOI 33 aJUTUBHOIO TEXHOJIOTi€I0 CEJIEKTUBHOIO JIA3€PHOTO TJIaBJIeH-
Hs..https:/ /sis.nipo.gov.ua/uk/search /detail /1895027 /

6. 3asBKa Ha maTeHT u2026 00146 Bixg 09.01.2026. Crioci6 KoM6iHOBaHOI 06pOOKU GioMenny-HOi CTaJl, BUTOTOBIEHO]
3a aIUTHMBHOIO TEXHOJIOTIEI0 CEJIEKTUBHOTO JIa3€PHOTO TaByeHHs. ABropu: €ppemenko b.B., Yabak 0.T'., IIBeTkoBa
O.B., Edppemenko B.I'., Osiitnuk .M., [lxxepeHosa A.B https:/ /sis.nipo.gov.ua/uk/search /detail /1895044 /

X. 3aKJII0YHI BiZOMOCTI

KepiBHUK I0pHAHYHOI 0COOH Jlentios Irop Anb6epToBud
K. T. H.

IlepeJtik 0Cci0-BHKOHABIiB
€¢dpemeHnko borman BacunboBud
(K. T. H., moLL.)

AximoBa OpuHa M.

BpukoB Muxaisio MukosianoBuy
(7. T. H., mpodecop, 05.02.01)

Bonuneup Mapis 1.

I'pewrra Bikrop JleoHigoBuy
(k. T. H., Ipodecop, 05.16.01)

Kynuk Bonogumup Bosogumuposud
(1. T. H., IpOP.)
Jlenuos Jlenuc Iropesuy

OnintHuK IHHa MuxairiBHa
(k. T. H., po1., 05.16.01)

[TerpummHens IBaH O.

(k.T.H.)
Ycenko Onekcangp [BaHoBuY

IIBeTkoBa OseHa BaynenTuHiBHA
(. ¢.-M. H., goL.)

Yabaxk HOmig 'enHaniiBHa

(1. T. H., Tpodecop)

BignoBigasibHuUI 3a MiATOTOBKY €ppemenko B.I.
00JIIKOBHX JOKYMEHTIB

Tenedon +380981182984

Peec-rpaTop FOpuenko TetsHa AHaToJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




