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Pedepar:

1. Po6oTa mpucBsiu€eHa BUBYEHHIO Nepedy10B KPUCTAIYHOI CTPYKTypu iHTepMmeTaniny Ti75,5Sn24,5 nig yac
MapTEeHCUTHOTO [IePEeTBOPEHHS], MEXaHIYHUX BJIACTUBOCTEN Ta PyHHYBaHHS NPy KIMHATHIN TeMIlepaTypi, BILJIUBY
JIOMIIIOK IIMPKOHIIO Ta aJIIOMiHiI0 HA MAPTEHCUTHE IIEPETBOPEHHS Ta MEXaHiuHi BJIAaCTUBOCTI. BCTaHOBJIEHO, 1O B
intepmeranizi Ti75,5Sn24,5 Bin6yBaeThCs 060POTHE IPyna-cyobrpyma nepeTBopeHHs i3 opropom6iyHoi Cmcm B
rekcaroHasipHy P63 /mmc. Briepie Bu3Hau€HO KPUCTaJiuHy CTPYKTYPy OPTOpOMOidHOi a3y, opieHTalilHi
CIIiBBiJHOLIIEHHS MIX (azamu, IIJIOLMHY ABITHMKYBaHHS MapTEHCUTHOI opTopoMb6iuHoi pazu. [ledpopmariis beiiHa,
IIOB's13aHa 3 LIUM IIEPETBOPEHHSM, CBiJUUTB, 10 [IEPETBOPEHHS i3 OPTOPOMOIYHOI B reKCaroHasbHy ¢asy €
IIEPETBOPEHHSM 3 iHBapiaHTHOIO IUIOMIMHOIO i CYIPOBOIKYETbCS 3MEHIIEHHSIM 00'eMy Ha 1%. Biepiie BUsSIBI€HO
IICeBOEJIaCTUYHY NIOBeiHKY iHTepmeTaniny Ti75,5Sn24,5 npu KiMHaTHIN Temnepartypi. MaTtepian 3 IpioHUMU



3epHamH (3 po3mipamu 3epeH npubansHo 20-30 MkM) BinHoBMOE 1,2% nedopmaliii, a BigHOIEHHS
BiHOBIIIOBA/IbHOI fedopmalii o HanpykeHHs ckianae 50ITIa. KpynHosepHuctuii marepiain Ti75,55n24,5 (3
poamipamu 3epeH npudausHo 150-300 Mkm) BinHOBIOE 1% nedopmaliii, BigHOIMIEHHS BiTHOBIIOBAIbHOI Tedopmariii
Io Hanpy>keHH4 ckiagae 10ITIa, npy uboMy MaTepias JEMOHCTPYE CUJIbHY aHi30TPOIIiI0 MEXaHIYHMX BJIACTUBOCTEMN.
BcraHoBi€HO, 0 TPilMHYA B 3pa3kax Ti75,5Sn24,5 3'BsII0TbCS HA OYATKOBUX €Tanax pyiHYBaHHS i pO3BUBAIOTbCS
3a y4acCTIO MICTKYBaHHSI, YTBOPIOIOYY KOJIOHII MapasiesbHUX TpilH. OGroBOpeHO MexaHi3M YTBOPEHHS TPIlllUHU Ta
MOKJIMBUI MeXaHi3M IICEBOO €J1aCTUYHOI IoBediHKU Ti75,55n24,5. JlociikeHO METOIOM TMHAMIYHOT'O
MEXaHIYHOro aHasi3y BIaMB 1aT.% Ta 3aT.% LMPKOHIIO Ta alloMiHiI0 Ha TEMIIEPATYPY [IEPETBOPEHHS, BEJINYMHY
ricrepesrcHy, MOAYJIb IIPYXHOCTI Ta nemndyoouy 3naTHicTe. BiHapHuit intepmeranin Ti75,5Sn24,5 3a3Hae
nepersopenHs npu 330K i mae TemneparypHuii ricrepesuc 12K, gemndyrody 30aTHiCTb 25% Ta MOLYJIb IPY>KHOCTI
4I'Tla mpu TeMIeparypi nepeTBOPeHHs. BBeleHHA JOMIILIOK aJIlIOMiHII0 Ta HUPKOHIIO 3HUXYIOTh TEMIIEPATYPY
IIEPETBOPEHHS, PO3UINPIOIOTh TiCTEPE3NUC, 301/IbIIYIOTh MOZYJIb IIPY>KHOCTI, 3HIKYIOTb JEeMII(YIOUY 3aTHICTb, IpU

1[bOMY e(eKT aJIOMiHil0 BUpaXXeHUI CUJIbHIllle, HiXX LIPKOHIIO.

2. This work is devoted to the investigations the martensitic transformation into non-stoichiometric compound
Ti3Sn with composition Ti75,5Sn24,5. We studied crystal lattice changes accompanied the transition, room
temperature mechanical and effect of Zr and Al additions on the transformation in Ti75,5Sn24,5. We determined
crystal lattice changes associated with this transformation using X-Ray diffraction experiments with heating in
situ. The crystal structure of low-temperature was defined using XRD analysis and confirmed by electron
diffraction in TEM. The as cast Ti75,5Sn24,5 was found to consist mainly of an orthorhombic Cmcm martensitic
phase at room temperature; upon heating to 473 K the material undergoes a reversible group-subgroup transition
to hexagonal P63 /mmc (D019) phase. Orientation relations between parent and product phases and
transformation strain was determined and discussed. Then mechanical properties of Ti75,5Sn24,5 were studied at
room temperature. We observed a strain recovery of the material using a compressive cyclic loading-unloading
test and microhardness indentation at room temperature. During loading-unloading processes forms
pseudoelastic the stress-strain curve loop while irregular shape of microhardness imprints indicates graphically
material's recovery. The fully recrystallized material with small grains about 20 ?m recovers about 1,2% of
deformation, shows strain to failure 18%, yield stress 460 MPa and ultimate stress about 650MPa without breaking
in compression. Microstructure observation of deformed material revealed that cracking in Ti75,5Sn24,5 begins in
the initial stages of deformations. Cracks propagate displaying crack’s bridging and leads to continuous fracture.
Effect of 1at.% and 3at.% of Al and Zr on the phase transition in Ti3Sn was studied by dynamical mechanical
analysis. Additions of Zr and Al leads to significant increasing of Young's modulus and to degreasing of damping
capacity. The lowest Young's modulus was found in binary arc melted Ti75,5Sn24,5 composition (about 4GPa at
transformation temperature) while the composition Ti75.5Sn21.5A13 shows the highest from all studied alloy
Young's modulus about (E=40 GPa). Damping capacity arc melted Ti75,5Sn24,5 with 1at.% and 3at.% of Zr and Al
was found to be around 4-7% while for arc-melted Ti75,5Sn24,5 it reaches to 25%. Additions of Zr and Al lower the
transformation temperature and increase the thermal hysteresys and Young's modulus and lower damping
capacity
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