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1. BB iHTEHCUBHOI Ta KpioreHHoI fedopmaliiil Ha MiKpOCTPYKTYPY i BIaCTUBOCTI TUTAHY i MarHi€BOro CIIJIaBy
WE43

2. Effect of severe and cryogenic deformation on the microstructure and properties of titanium and magnesium
alloy WE43

Pedepar:

1. lnceprarist IpUCBA4Y€HA BCTAHOBJIEHHIO 3aKOHOMIPHOCTEN €BOJIOLI MiIKDOCTPYKTYPH i (Pi3MKO-MeXaHIYHUX
BJIACTUBOCTEN TUTAHY Pi3HOI YUCTOTH i MarHieBoro criaBy WE43 npu pi3HUX BUJax iHTEHCHMBHOI MJIACTUYHOI
nedopmauii (II1]1) y noegHaHHi 3 TepM00O6poOKamu i KpioreHHO fedopMalli€lo, a Tako>XK BU3HAUEHHIO BIIUBY
CTPYKTYPHOTO CTaHy MarHi€BOro CIJIaBy Ha MIBUJKICTb Or0 PO3UYMHEHHS B CEPEOBUIL|, IO iMiTye 6i0sI0TiYHY
pinuny. [TokazaHo, o 3acTocyBaHHs pidHUX BUAIB I1]] (0camKyBaHHS, BUAABIIOBAHHS, FBUHTOBA €KCTPY3if,
BOJIOYiHHS), 03BOJISlE CTBOPUTH B TUTaHI Pi3HOI YACTOTU CYOMIKPOKPUCTAIIYHY CTPYKTYpPY. [lofasbiie 3MeHIIeHHS
PO3Mipy 3epHa B TUTaHi 3fiicHeHO 1usixom Kombinauii IT1]] i kpioreHHoi gedopmalii MeTOLOM KBasirigpoeKcTpysii.
B pesyzbTarti 6y OTpMMaHi BUCOKOUMCTUI TUTAH i TexXHiuHui TuTaH BT1-0 B HAHOCTPYKTYPHOMY CTaHi Ta BUBYEHI

MexaHizmu ix nedopmatiii. PiBHOKaHaIbHUM KYTOBUM IIPECYBAHHSIM 3 [IOAJIBIIOI0 TEPMOOOPOOKOIO B MarHieBoMy



CIIJIaBi OTPMMaHa BUCOKOOJHOPIIHA YJIbTPAAPiOHO3EPHUCTA CTPYKTYPA, IO JO3BOJIWIIO 3HAYHO MiJBUIIATA
XapaKTEePUCTUKU MIIJHOCTI Ta MJIACTUYHOCTI CIIJIaBY, @ TAKOX CYTTEBO 3MiHMUTHU MIBUAKICTh PO3YMHEHHS CIJIAaBY B
cepenoBulli, o imMiTye 6iosoriune. 3anpornioHoBaHa KoM6iHallis pisHux MeTonis IT1]] B noeHaHHI 3 KPiOT€HHOIO
nedopmaliero i TepMOOOPOOKaMHU 4O3BOJIMIJIA OTPUMATH MaTepiau 3 KOHTPOJIbOBAHUM PO3MipOM 3€pHa i
MOJIMNIIEHUM [TOE€JHAHHAM XapaKTePUCTUK MIIIHOCTI i ryiacTuyHoCTi. OTpuMaHi MaTepiany epCrneKTUBHI AJ1
BUKOPUCTaHHS y Pi3HUX rajyssx, 30KpemMa B MeIULINHI, ¥ SIKOCTi HepO3UYMHHUX (TUTaH) i pO3YMHHUX (CI1JIaB MarHio)

iIMIIJIaHTATIB.

2. Thesis is dedicated to establishment of regularities of evolution the microstructure and physical-mechanical
properties of different purity titanium and magnesium alloy WE43 on various types of severe plastic deformation
(SPD) in combination with heat treatment and cryogenic deformation, as well as investigation the influence of
structural state of magnesium alloy on its dissolution rate in an environment that simulates biological fluid. It was
shown that using of different types of SPD (upsetting, extrusion, screw extrusion, drawing) allows to create a
different purity titanium with submicrocrystalline structure. Further decrease of grain size in titanium realized
through the combination of SPD and cryogenic deformation by quasi-hydrostatic extrusion. As a result high-purity
titanium and commercially pure titanium VT1-0 in nanostructured state was obtained and its mechanisms of
deformation were studied. By equal channel angular pressing with subsequent heat treatment in magnesium alloy
was obtained highly homogeneous ultra-fine-grained microstructure which allowed significantly increase strength
and plastic characteristics of the alloy, as well as substantially change the dissolution rate of magnesium alloy in an
environment that simulates biological fluid. Proposed combination of different methods of SPD in combination
with cryogenic deformation and heat treatment allowed to obtain materials with controlled grain size and
improved strength and plastic characteristics. These materials are promising for application in various fields,
particularly in medicine, as insoluble (titanium) and soluble (magnesium alloy) implants.
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