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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

diznKo-TexXHOJIOTIYHI 3aCaiu BOJHEBOrO BIVIMBY Ha MaTepiajl TPy BUTOTOBJIEHH] CIJIaBiB 6i0MeUYHOTrO

IIPpU3HAYEHHSA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physical and technological principles of hydrogen influence on the material upon biomedical alloys manufacturing

Pedepar yKpaiHCBKOIO:

JocinkeHo npoLecH MOIJIMHAHHS Ta BUiJIEHHS BOJHIO BUXiTHUMU MaTepiarnamu (TUTAaHOBA I'yOKa, IMPKOHIN
onuaHui, Hio6il Ta TaHTamN). BcTaHOB/IEHO, 1O cepe, LOCiI)KeHUX MaTepiasliB TiIbKY TaHTaJl 3JaTeH IOTJIMHATH
Ta BUAIJISATU BOJEHb IIPU KIMHATHIN TeMIepaTypi 6€3 3aCTOCyBaHHSI TEPMIYHOro BIIUBY. [I71s1 cTabinisanii
OTPMMAHOTO Tifipuly TaHTaJy IpY KiMHATHIN Temneparypi, HEOOXiIHUM € 3aCTOCYBaHHSI HAarpiBy 10 TEMIIEPATypu
600 °C niz TUCKOM BOOHIO. [17151 akTHBallii IPOLECiB ITOTJIMHAHHS Ta BUIiJIEHHS BOGHIO, iHIIMMU AOCIIIKEHUMU
eJleMeHTaMH, HEOOXiJHUM € 3aCTOCyBaHHs HarpiBy. Takox B po6OTi, 6yJ10 MOPIBHSIBHO JOCIIKEHO KiHETUKY
CHHTE3y TPbOXKOMIIOHEHTHUX cIiaBiB 52Ti-29,5Zr-18,5Nb ar.%, 29,5Ti-52Zr-18,5Nb ar.%,; ta
JOTUPbOXKOMITOHeHTHUX 70Ti-4,8Zr-23,5Nb-1,7Ta art.%, 70Ti-23,5Zr-4,8Nb-1,7Ta aT.%. [TokazaHo, 110
BHMKOPHCTaHHS HAUIPOCTIlIKX OIepalliil TOPOIIKOBOI METAaIyPrii Jj1s1 TPbOXKOMIIOHEHTHUX CILJIaBiB 3a6e3neuye
OTPMMAaHHS XiMiYHO i CTPYKTYPHO OJJHOPigHUX MaTepiaiB. BcTaHOB/IEHO, 0 cuHTe3 crasiB 70Ti-4,8Zr-23,5Nb-
1,7Ta ta 70Ti-23,5Zr-4,8Nb-1,7Ta KapguHaJbHO Bifpi3HSIEThCS MK cobo10. [l1s crinaBy 50Ti-4,8Zr-23,5Nb-1,7Ta,
yepes BeJIUKY PisHUL0 KoedillieHTiB n1udy3ii KOMIIOHEHTIB, OCATHEHHS FTOMOT€HHOCTI, BUMarae BUCOKUX
€HepreTMYHUX 3aTpaT, Tofi sk cras 70Ti-23,5Zr-4,8Nb-1,7Ta, B Hacninok edpexty DpeHKest, XapaKTepU3y€eThCst

i BUIIEHUM BMiCTOM I10P.

Pedepar aHIJIiHCBKOIO:

The processes of hydrogen uptake and release by starting materials (titanium sponge, zirconium iodide, niobium
and tantalum) have been studied. It was found that among the studied materials, only tantalum is able to absorb
and emit hydrogen at room temperature without the use of heat. To stabilize the obtained tantalum hydride at
room temperature, it is necessary to use heating to a temperature of 600 ° C under hydrogen pressure. To activate
the processes of absorption and release of hydrogen, other investigated elements, it is necessary to use heating.
Also in the work, the kinetics of the synthesis of three-component alloys 52Ti-29,5Zr-18,5Nb at.%, 29,5Ti-52Zr-
18,5Nb at.%; and four-component 70Ti-4,8Zr-23,5Nb-1,7Ta at.%, 70Ti-23,5Zr-4,8Nb-1,7Ta at.% were comparatively
studied. It was shown that the use of the simplest operations of powder metallurgy for three-component alloys
provides chemically and structurally homogeneous materials. It was found that the synthesis of alloys 70Ti-4,8Zr-
23,5Nb-1,7Ta and 70Ti-23,5Zr-4,8Nb-1,7Ta is radically different. For the alloy 50Ti-4,8Zr-23,5Nb-1,7Ta, due to the
large difference in the diffusion coefficients of the components, achieving homogeneity requires high energy costs,
while the alloy 70Ti-23,5Zr-4,8Nb-1,7Ta, as a result Frenkel effect, characterized by high pore content.
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