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Tema gucepranii:
1. BiimB mBUAKOCTI gedopMaliii CTUCKaHHSIM Ha €BOJIIOLiI0 MiKDOCTPYKTYpU Ta MEXaHIYHY MOBEMiHKY CIIJIaBiB Ha

OCHOBI TUTaHy

2. Effect of compressive strain rate on microstructure evolution and mechanical behavior of titanium-based alloys

Pedepar:

1. Inceprauifina po60Ta IPUCBIYE€HA BUBYEHHIO NIOBEiHKM TUTAHOBUX CIUIABIB Pi3HOTO TUILY Ta 3 Pi3HOIO
MiKPOCTPYKTYPO IIPYU BUCOKOJIMHAMIYHMX HaBaHTaKEHHSX CTUCKAHHIM. Y poOOTi IpOBeieHO eKCIIepUMEHTAJIbHI
IOCJiIKeHHs NpoleciB Aedopmallii IpU CTUCKaHHI 3i MIBUAKOCTSIMHY, SIKi BapiloBajiy B LIMPOKOMY Jialla3oHi, TPhOX
pisHux marepianis: BT1-0, Ti-6A1-4V Ta Ti-15Mo, 1m0 Bifpi3HsI0TbCS (PA30BUM CKIAZOM i MIKDOCTPYKTYPOIO.
JocinkeHHsI MiKpOCTPYKTYpU 3pa3KiB MicJIsl BUIIPOOYBaHb IO3BOJINIIN 3'ICYBaTH OCHOBHI MexaHi3Mmu fgedopmarii.
BCTaHOBIEHO CYTTEBY 3aJI€XKHICTh MEXAHIYHO]I TOBEIHKU JOCIIIPKEHUX MaTepialiB Bif TUITy Ta IUCIIEPCHOCTI
BUXiJJHOI MIKpOCTPYKTypH Ta ii aHi3oTpormii. 3okpema, 115 cnnasy Ti-6Al-4V npibHo3epHUCTa I7100yIsIpHa
MIiKpOCTPYKTYpa AEMOHCTPY€E HaWBHUIY TOJIEPAHTHICTh 10 BUCOKMX MIBUJIKOCTEN Nedopmallii MOPiBHIHO 3 iHIMMU
MIiKpOCTPYKTYPHUMU CTaHaMU. Takox 0yJI0 [10Ka3aHo, [0 BUCOKOUBHUAKICHA AedopMallis TUTAHOBUX CIJIaBiB
CTHCKaHHSIM Mae JIOKaJIi30BaHUIl XapaKTep Ha MiKpOpiBHI, Ha BiAMiHy Bif KBasicTraTnuyHoi gedopmaliii, sika npoTikae
IIPaKTUYHO OJHOPiZHO. BuCOKi NUTOMI 3HaYeHHs eHeprii Jedopmaliii cBigyaTs Ipo nepesBary TATAHOBUX CILJIABIB

MIOPIBHAHO 3 IHIIMMU KOHCTPYKUIMHUMU MaTepiasiaMy B YMOBaX BUCOKOJVHAMIYHMX HABAHTaKEHb.

2. The thesis is devoted to the study of the behavior of titanium alloys of various types and with different
microstructures under conditions of dynamic compressive loading. The experimental studies of deformation
processes during compression with rates varying in a wide range were carried out for three different materials:
VT1-0, Ti-6Al-4V, and Ti-15Mo which differ in phase composition and microstructure. The study of the
microstructure of the teste samples made it possible to find out the main mechanisms of deformation. A significant
dependence of the mechanical behavior of the studied materials on the type and dispersion of the initial
microstructure and its anisotropy was established. In particular, for the Ti-6Al-4V alloy, the fine-grained globular
microstructure showed the highest tolerance to high strain rates compared to other microstructural states. It was
also shown that the deformation of titanium alloys at high rates has a localized character at the microlevel, in
contrast to quasi-static deformation which proceeds almost uniformly. Titanium alloys have high specific values of
deformation energy compared to some other structural materials under conditions of dynamic loading at high
rates. Key words: titanium alloys, deformation mechanism, dynamic load, microstructure, mechanical behavior,
adiabatic shear bands.
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