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Martensitic transformation and shape memory effect of B-doped
Ti—-Ta-Zr-Fe shape memory alloys

SI Manman, ZHANG Guoxin, ZHENG Xiaohang, CAI Wei

(Tnstitue of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150006, China)

Abstract; As an important metal intelligent material, high temperature shape memory alloys have significant
applications in high temperature service environment such as aerospace, fire warning and nuclear reactors.
Titanium-based high temperature shape memory alloy has excellent cold working and mechanical properties,
but its shape memory effect needs further improvement. Ti—15Ta—15Zr high temperature shape memory alloy
has excellent shape memory effect and high phase transition temperature, but Zr doping deteriorates the cold
working performance of Ti-Ta alloy, and the addition of a small amount of fourth component Fe can effectively
improve the mechanical properties of Ti—15Ta-15Zr shape memory alloy. In this study, the effects of B doping
and thermo-mechanical treatment on the Ti—15Ta—15Zr-0. 5Fe high-temperature shape memory alloy were
studied by XRD, DSC and tensile tests. The addition of B significantly refines the grain size of the alloy and
reduces the phase transition temperature of the alloy. Each 0.1 at.% B doping reduces the peak temperature
(M) of the martensitic phase transformation by 5 “C. The solid solubility of B element in Ti-15Ta~15Zr-0. Ske
is about 0.3 at.% . When the doping amount of B exceeds 0.3 at.% , B reacts with Ti to form short rod-like or
needle-like TiB. When the amount of B doping is 0.3 at.% , the alloy exhibits the highest recoverable strain
and optimal shape memory effect. After doping with 0.3 at.% B element and annealing at 700 C for 0.5 h,
the grain of (Ti-15Ta-15Zr-0.5Fe),, ;B,; alloy is obviously refined. The recoverable strain of
(Ti-15Ta-15Zr-0.5Fe) 4, ,B, ; is 5. 6% at a prestrain of 6% , which is a 25% improvement compared to
Ti—15Ta—15Zr-0. 5Fe alone.
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