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1. BniuB yacTUHOK Apyroi a3y Ha GopMyBaHHS CTPYKTYPH Ta MEXaHIYHUX BJIaCTUBOCTEH criaBiB cucteM Ti-SiTa
Zr-Cr B nnpoueci gedopmalii Ipu NifBuILeHii Temneparypi

2. Influence of second phase particles of Ti-Si and Zr-Cr based alloys on the structure and mechanical properties
formation during deformation at higher temperature

Pedepar:

1. Y po6oTi BIiepiie BCTaHOBJIEHO 3aKOHOMipHOCTI popMyBaHHSs fAedopMaLliiHUX CTPYKTYP i MeXaHi3MiB
IVMHAMIYHOro 3HeMilHeHHs y ciuiaBax 3 ['1II1 rpatkamu Ha ocHOBI cucteM Ti- SiiZr - Cr 3 pi3HOI0 eHeprieto
nedekry nakyBanHus ( EAIT ), 3aMiijHeHUX yacTrHKaMu Apyroi ¢pasu po3mipom 0,5-2 Mrm. Y crasi Ti-17A1-1,5Zr-1,9Si
(aT. %), 1py HasBHOCTI YacTUHOK cuitinupiB Ti5Si3, B pe3yspraTi guHaMivHOi pekpucTanizauii (IP) yrBopoeTbCs
HEOJHOPiJIHE 3a 00CSroM MaTepiasy oJpibHeHHs 3epeH HAaBKOJIO TBEPIAUX YACTUHOK Apyroi a3y 3 yTBOPEHHSIM
3B'SI3HOTO KapKaca 3 HUX. YCepeIMHi 3B'sI3HOro KapKaca 3 IpiOHMX 3€peH PO3TalloBaHi 00J1aCTi 3 BEJIMKUMU
3€pHaMU, B SIKUX He BCTUTae NPONTU MOAPIOHEHHS 3epHa ab0 MOYaBCs PyX 3HAYHUX 110 JOBXWHI AiJITHOK

BHCOKOKYTOBHUX I'PaHUIb. ByJi0 BCTAaHOBJIEHO, 1110 BUHMKHEHHS CTiIKOT0 3B'S3HOT0 KapKaca 3 II0/IpiOHeHUX 3epeH



IIPU3BOJUTS [0 JIOKali3auii gedopmalii B IbOMY KapKaci B IEBHUX TeMIIEPATYyPHO-IBUAKICHMX YMOBAax gedopmariii
(T =700 °C, e=1,8 -10-4 c-1). Jlokanizauis nedpopmalLii Mmae Miclie B pe3yJIbTaTi 3SMEHIIEHHS HAIIPYy>KeHHS Tedii y
IpibHO3EepeHHOMY MaTepiasli 32 paXxyHOK Jii MexaHi3My IIPOIPOKOB3YBaHHSI [10 TPAaHULSM 3€PEH, XapakTEPHOTO 1Sl
CTPYKTYPHOI HaiIJIaCTUYHOCTI. [IoKa3aHo, 10 Mo MeXi MK IisTHKaMU MaTtepiainy, o 4e(OpMYyIOThCS 3 Pi3HOIO
LIBUAKICTIO, BUHMKAE MTIOPUCTICTh. BCTAaHOBIIEHO, 1110 3aJIEXKHICTh PO3MIPY 3€pHa BiJl HaNpy>XeHH Tedii npu [P B
criaBi Ha ocHoOBi cucremu Ti-Si Bifnosigae Bimomiit 3anesxxHocti D ~ ?-1,2. HagninacTuyHiCTb peastisyeTbest y 6ibli
BY3bKOMY IHTEpBaJli 3Ha4€Hb NIapaMeTpy 3iHepa - X010MOHa , HiX [P . CBEPXIIJIACTUYHOCTD CIIOCTEPIraeThCs B
yYMOBax NOJpPi6GHEHHS CTPYKTYpu npu JIP i mposBiiseThCs B MigBUILEHHI CTIKOCTI Aedopmallii: muiika He
YTBOPIOETHCS [IpY PO3TATYBAHHI, 301/IbIIYETHCS 3HAYEHHSI PIBHOMIPHOTO MTOOBKEHHS], 3pOCTa€ MBUIKICHA
3aJIEXKHICTb HANIPY)KEHHS Teuii, siKa 3HUKYeTbCsl IPUOIN3HO B 2 pasu. Y cmasi Zr - 3,2Cr noJieriieHHs oJliroHizarii
yepes BesIMKoro 3HadeHHs1 EJIT] npu3BoauTh 10 3HMKEHHS TeMIIEpaTypy No4YaTKy 3HeminHeHHd 3 0,41Tnn no
0,27Tnn. 3Ha4eHHs eHepril akTuBallii IpoLecy, M0 BUKJIMKAE 3HEMIIJHEHHS, BiTIOBila€ 3HAYEHHIO €HEPrii akTHBaLil
nucokauiiiHux rnepe6ynos ( H = 0,4 eB). Y ciinasi Zr - 3,2 at. % Cr BifgdyBaeTbcsl AUHAMIUHA nostirodisanis. EdQexry
CTPYKTYPHOI Ha[IJIACTUYHOCT] HE CIIOCTEPIraeThCsl. YTBOPIOETHCSI CYOCTPYKTYPa 3 BUCOKOKYTOBUMMU T'PaHULISIMU
BHACJIiZIOK PO3YMHEHHS YaCTUHOK MHTEPMETAJINIA Ha AUCIIOKaLisax y ciasi Zr - 1,65Cr . TTokazaHo, 1m0
iHiniloBaHHA yacTkamu apyroi dasu guHaMiYHOI pekpucTanizauii (cras Ti- 17A1 - 1,5Zr - 1,9Si ) i nosnironizarii
(crinaB Zr - 3,2Cr) [1pu3BoauThb 100 3HUKHEHHS SD-edeKTy Ta 36i1bl1eHHs NJIaCTUYHOCTI CIIJIaBiB B IOPiBHSIHHI 3i
CIIJIaBaMU 6€3 4acTOK. Y po6OTi 6yJI0 3alIpOIIOHOBAHO BUKOPHUCTOBYBATHU JIs1 MEXaHOTEPMIiYHOi 06po6KY edekT [P y
IIPUCYTHOCTi TBEPAMX YaCTUHOK APYToi (asu AJi1 OTPUMAHHS BEJIMKUX BUTSDKOK, APiOHO3EPHUCTOI 3 HU3BKOIO

[IOPYBATICTIO CTPYKTYpU JePOpMyBaHHSM IIpY OPiBHSIHO HU3bKUX TEMIIEpaTypax.

2. For the first time the regularities of formation of deformation structures and mechanisms of dynamic softening
in alloys with HCP lattice systems based on Ti-Si and Zr-Cr with different stacking fault energy (SFE) strengthened
second phase particles size of 0.5-2 mkm. The presence of particles silicides Ti5Si3 as a result of DR is formed
inhomogeneous volume of material of the grain refinement around particles in the alloy Ti-17A1-1,5Zr-1,9Si (at. %).
It is look like a coherent framework from small grains. Within a coherent framework of small grains located regions
with large grains which can not go to the grain refinement or a movement along the length of significant slots of
large-borders. It has been found that the occurrence of stable connected framework with grinded grain causes
strain localization in the frame to the certain temperature-strain rate conditions (T = 700 °C, ? = 1,8:10-4 c-1).
Localization of deformation occurs due to a decrease in the flow stress of fine-grained material by the action
mechanism of slip along the grain boundaries. It is characteristic of structural superplasticity. It is shown that
porosity is occurred on the boundary between slots of the material witch deforms at different speeds. The
dependence of grain size on the flow stress at DR in the alloy based on Ti-Si system correspond to the dependence
of D ~ ?-1,2. Superplasticity is realized in a more narrow range of values of the Zener - Holomon's parameter than
DR one. Superplasticity is observed when refinement structure in DR and is to increase the stability of
deformation. It is no necking tensile and elongation increases, increases speed dependence of the flow stress
which is reduced about in two times. Poligonization is relief from a high SFE reduces the softening initiation
temperature in the alloy Zr-3,2Cr. The activation energy of the process that causes softening is correspond to the
value of the activation energy of dislocation rearrangements (H = 0.4 eV). DP is occurred in the alloy of Zr-3,2 at. %
Cr. Structural superplasticity effect is not observed. Formed with the substructure of large-border due to the
dissolution of intermetallic particles on dislocations in the alloy of Zr-1,65Cr. It is shown that the initiation of the
second phase particles of the DR (Ti-17A1-1,5Zr-1,9Si) and DP (3 Zr- 3,2Cr) leads to suppressing of the SD-effect and
an increase in ductility compared with alloys without particles. It was proposed to use effect of DR in the presence
of solid particles of the second phase for mechanical thermal treatment. It would be obtained large stretchings,
fine-grained, non-porous structure with relatively low deformation temperatures.
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