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1. "Po3pobka TepmogePpopMOBaHMX TUTAHOBUX KOMIIO3UTIB cucteMu Ti-Si-(Al,Zr) KOHCTPYKLiHOTO TPU3HAYEHHS

111 BUKOPMCTaHHA B iHTepBasi Temneparyp 20-700 oC"

2. Development of thermal deformed titanium composites of Ti-Si-(Al,Zr) system as structural materials working
within 20-700 oC temperature range

Pedepar:

1. O6'eKT mOCIiIKEHHS - IIPOLeCU CTPYKTYPOYTBOPEHHSI JINTUX Ta TepMmoepOpMOBaHUX cIaBiB cucteM Ti-Si Ta
Ti-Si-(Al,Zr) Ta ix ¢izuko-mexaHiuHi B1acTuBOCTi B iHTepBai Temneparyp 20-700 oC. MeTa - po3B'si3aHHsI HAYKOBO-
TEXHOJIOTiYHOTO 3aBJIaHHS 3 PO3POOKY HOBUX TUTAHOBUX CILJIABIB i3 CUJIILIUAHUM 3MIIJHEHHSIM Ta PEXKUMIB ix
rapsi4oro feopmMmyBaHHS. MeToM - CTPYKTYPHUH aHAaJIi3 3a JOIIOMOr0I0 CKaHYIOYMX €JIEKTPOHHUX MiKPOCKOIIiB
SUPERPROB 723 i T-20 snonceKoi dpipmu "Jeol", peHTreHiBcbkuil hazoBuil aHamis, audepeHiianbHO-TepMIiYHUIA
aHaJli3, BUMIPIOBaHHSI MIKpOTBEPZOCTI Ta JOBIOTPUBAJIOL raps40i TBEPHOCTi, MEXaHiYHi BUIIPOOYBAHHS Ha PO3THIT,
YOTUPUTOYKOBUI 3TVH Ta OAHOBICHE CTUCKaHHA. HOBU3HA - BIleplle BCTAHOBJIEHO 3aKOHOMIPHOCTI BIIJIUBY

TEeMIIEpaTypH Ta CTYIIEeHIO NeQOpPMYBaHHS Ha CTPYKTYPY Ta KOMIJIEKC MEXaHIYHUX XapaKTepPUCTUK TUTAHOBUX



komrno3uTiB Ti-3Al-5Zr-xSi i3 BMicToM KpeMmHiio (2, 4 Ta 6 % (Mac.)) y mianaszoni Temmneparyp 20-700 oC. Bnepiue
BHUSIBJIEHO IlepeTBopeHHs cuminuais ¢asu tuny (Ti,Zr)5(Al,Si)3 Ha (Ti,Zr)2(Al,Si) B KOMIIJIEKCHO JIETOBAaHUX
craBaxcucremu Ti-Si-(Al,Zr) npy TepMoMexaHiyHOMY 06po6JIeHH]. BcTaHOBIEHO ONTHMaIbHUM BMiCT KPEMHIIO
1,3-2,0 % (Mac.))B nedbopMoBaHUX KoMIIO3UTax cucteMu Ti-Si-(Al,Zr) nyst oTprMaHHS BUCOKOi
HU3bKOTEMIIEPATYPHOI MIIJHOCTI, [1JIaCTUYHOCTI Ta >KapOMILIHOCTI. Briepiie 1ocigKeHo BIUIUB TEPMOMEXaHIYHOTO
00pOO6JIEHHS B Pi3HUX 00JIAaCTSX YaCTKOBO onTMMizoBaHoro cniasy Ti-8Al-1,4S5i-2,27Zr Ha cniiBBigHOLIEHHS
XapaKTEePUCTUK MiLIHOCTI, )KapOMILJHOCTI Ta IJIACTUYHOCTI IIPY KIMHATHIN Ta MigBULIEHUX TEMIIEPATYPAX.
[IpakTUyHEe 3HaUYEHHS PE3YJIbTATIB - PO3POOJIEHI peKOMEHIALLI] 17151 BATOTOBJIEHHS I€Tajlel BilIOBigaIbHOTO
[IPM3HAYEHHS i3 TUTAHOBUX KOMITO3UTIB cucTeMu Ti-Si-(Al,Zr) i3 BUCOKMMU TUTOMOIO MILIHICTIO, B'SI3KICTIO
PYVHYBaHHS Ta )KapoMilHiCcTIO 17151 poboTy npu Temneparypax 20-700 oC. Burorosseni okpemi gerani gis JBC i3
crasiB cucrtemi Ti-Si-(Al,Zr), o 103BOINIIO NigBUIIUTY TEXHIKO-€KOHOMIYHi NapaMeTpu JBUryHA. BUrOTOB/IEH]

IOCJIiHI 3pa3Ku TOJIOBKU €HIOIPOTE3Y AJISI MENULINHU.

2. The research objectives are processes of structure formation in as-cast and thermomechanical processed Ti-Si
and Ti-Si-(Al,Zr) alloys as well as their physico-mechanical properties in temperature range 20-700 oC. The goal is
an elaboration of novel silicon-strengthened titanium-based alloys and optimization of their hot pressing
conditions. Research methods are structural analysis (SEM with SUPERPROBE 723 and T-20, "Jeol", Japan), X-ray
phase analysis, differential thermal analysis, measurements of microhardness aned lond-term hardness,
mechanical tests under tension, 4-point bending and uniaxial compression. registration facility). The work novelty
is in revealing of regularities of temperature and deformation power effect on structure and mechanical properties
of Ti-3Al-5Zr-xSi titanium-based composites containing 2, 4 and 6 wt. % in temperature range 20-700 oC?. Firstly
established in the work is transformation of (Ti,Zr)5(Al,Si)3 silicide phase to (Ti,Zr)2(AlSi) in copmlex-alloyed Ti-Si-
(Al,Zr)alloys at thermomechanical processing. An optimal silicon content 1.3-2.0 wt. % in as-deformed Ti-Si-(Al,Zr)
composites was found to result in obtaining enhanced room temperature ductility and high temperature strength.
Thermomechanical processing effect in various phase regions on characteristics of strength and ductility of
partially stabilized alloy Ti-8Al-1,4Si-2,2Zr at room and elevated temperatures is established too. Practical
significance of the work is an elaboration of recommendations for manufacturing Ti-Si-(Al,Zr)-based details
chracterized by high specific strength, fracture toughness and high temperature strength capable to work in
temperature range 20-700 oC. The internal-combustion engine details manufactured of Ti-Si-(Al,Zr) alloys have
resulted in growth of engine performance characteristics. The scientific results obtained were used also as a basis
in manufacturing biomedical test samples of hip joint femoral head.
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