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1. BnuB cpi6sia i TaHTany Ta TEXHOJIOTIYHUX YAHHMKIB Ha CTPYKTYPY i BJIaCTUBOCTI CIIJIABiB 3 IaM'ATTI0 GOPMHU Ha

ocHoBi Ti-Ni

2. Effect of silver and tantalum on the structure and properties of Ti-Ni-based shape memory alloys

Pedepar:

1. Incepraniiina po60Ta IpUCBSIYeHa JOCiIKEHHIO BIJIMBY Cpibsa i TaHTasly Ta TEXHOJIOTTYHUX YNHHUKIB Ha
CTPYKTYPY i BIaCTUBOCTI CILJIaBiB 3 am'saTTio ¢popmu Ha ocHOBI Ti-Ni. 11i serysasnbHi e1€eMEHTH IO3UTHUBHO
BIUJIMBAIOTh Ha JINBAPHI BJIACTUBOCTI CILJIaBiB HA OCHOBI Ti-Ni, a came 3MeHIyI0Th KoeillieHT JiHIfHOI ycanKuy,
HiABUILYIOTh CTIMKICTb O YTBOPEHHS JINBAPHUX TPIIMH Ta 30ATHICTh MeTaJly 3alI0OBHIOBATH GOPMY.
XapakTepuCTAYHi TeMIIepaTypy MapTEHCUTHOIO IIEPETBOPEHHS B TaKMX CILJIAaBAX MAIOTh TEHAEHIIIO 10 3HMKEHHS.
B po6orTi anani3yeTbCs HEOJHO3HAYHN BIIJIMB IIBUIKOCTI OXOJIOKE€HHS HaiB(pabpuKaTiB Ha (POPMYyBaHHS
CTPYKTypH Ta IapaMmeTpu MapTEHCUTHOTO repeTBopeHHs. Tak, mpu mBuaxocTi 1o 2°C/c y HaniBdabpukaTax 3i
ciiaBiB Ha ocHOBI Ti-Ni popmyeTbes feHIpuTHA CTPYKTYypa Ta 36inHeHuit Ha Ni TBepuil po34uH, 110 NIPU3BOAUTD
IIO MIPOTiKaHHSI MAPTEHCUTHOTO NIEPETBOPEHHS! B MIMPOKOMY TEMIIEPATYPHOMY iHTEpBaJli Ta 4O HEIIOBHOTO
BinHOBNEeHHS ¢popmu. [Ipu mBuaKocTsx nonan 100°C/c popmyeTbest TBEPANI PO3UMH 3 PIBHOMIPHUM PO3NOAINTOM

XiMIYHUX €JIEMEHTIB, By3bKUMU iHTepBaJlaMU MapTE€HCUTHOTO I1EPETBOPEHHS Ta IOBHUM BiJHOBJIEHHSIM dopmu. 3a



IIOITIOMOT0I0 KOMIIJIEKCHUX JTOCJIiTKeHb BU3HAUYEHO BMICT JIETyBaJIbHUX €JIEMEHTIB, KU1 3a06e31e4ye 31aTHICTb 10
BHCOKOTeMIIepaTypHoi gedopmallii BajbLIOBaHHSM, Ta BCTAHOBJIEHO YMOBH, 32 SIKUX € MO>KJIMBICTb OJlep>KyBaTu
sKicHi HaniBpabpuKaTy y BULJISAL CTPiuky. HagaHo pe3ysibTaTy LOCiI>)KeHHSs! BIUIMBY KOHTAaKTHOT'O 3BapIOBAHHS Ha
napameTpy MapTEHCUTHOTO IIEPETBOPEHHS B CIIaBax Ha 0CHOBI Ti-Ni, sIKi iCTOTHO pO3MUPIOIOTh MOXKJIUBOCTI
KOHCTPYIOBAHHS 3BAPHUX BUPOOiB MEQMYHOTO MPU3HAYEHHS, SIKi IOTPEOYIOTD 3'€IHAHHS, 3alIPOIIOHOBAHO XiMiuHi

CKJIa[IY CIIJIaBiB MEAUYHOTO MPU3HAYEHHSI.

2. The thesis is devoted to a research of the effect of silver and tantalum as well as technological factors on the
structure and properties of Ti-Ni-based shape memory alloys. These alloying elements positively influence the
casting properties of Ti-Ni-based alloys: they decrease the linear shrinkage ratio and increase the resistance to
formation of casting cracks and the ability of metal to recover its shape. Martensitic transformation characteristic
temperatures in such alloys tend to decrease. In this work an ambiguous effect of the cooling rate of semi-
products on the structure formation and martensitic transformation parameters is analyzed. At 2°C/sec rate,
dendritic structure and depleted solid solution are developed in the semi-products of Ti-Ni-based alloys, which
leads to a wide temperature interval of martensitic transformation and incomplete shape recovery. At rates over
100°C/sec, a solid solution with homogeneous distribution of chemical elements, narrow interval of martensitic
transformation and full shape recovery is formed. Using complex methods of analysis, the content of alloying
elements that provides the ability for high temperature rolling deformation is determined, and the conditions
under which it is possible to obtain high-quality semi-products in the form of ribbon are established. The results of
studying the influence of contact welding on the parameters of martensitic transformation in Ti-Ni-based alloys
are given which significantly enhance the potential for design of welded structures for medical devices, and
chemical compositions of medical alloys are proposed.
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