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Effects of heat treatment on transformation and
memory function of warm-drawn TiNi alloy wire

WANG Jian, JIN Wei, LIU Yu-yin

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The effects of the heat treatment on transformation, tensile property and shape memory effects for Ti-49.8Ni
warm-drawn wire were investigated by differential scanning calorimeter (DSC) and electronic tensile machine. The
results show that R phase and martensitic phase transformations have occurred respectively during cooling course when
the heat treatment temperature is lower than 450 °C, and A—M transformation happens without 4—R transformation on
cooling course when the heat treatment temperature came up to 500 ‘C. The tensile strength exceeds 1 540 MPa for the
warm-drawing alloy wire. The recovery strain and the recovery stress are higher than those of the martensitic phase, when

deformed at austenitic phase stage, the recovery strain exceeds 8% with deformation amount of 12%, and the recovery

stress reaches 602 MPa with deformation amount of 16%.
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Fig. 1 DSC curves of heat-treated Ti-49.8Ni wire
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Table 1 Transformation temperatures of Ti-49.8Ni alloy wire (Unit: C)

Temperature of heat treatment As A¢ Ry Ry M, M; A—M,
400 72.1 77.3 61.1 57.9 25.0 19.6 47.1
430 79.3 84.0 63.0 59.6 38.8 33.6 40.5
450 83.1 89.3 62.7 60.2 48.7 42.8 34.4
500 92.8 100.2 - - 64.1 —67.9 28.7
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Fig. 2 o—=¢ curves of Ti-49.8Ni wire deformed at different
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Fig. 3 Tensile properties of Ti-49.8Ni alloys wire deformed at

different temperatures
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Fig. 4 Tensile properties of heat-treated Ti-49.8Ni wire at

different temperatures
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Fig. 5 Effects of heat-treated time on tensile properties of
Ti-49.8Ni alloys wire
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Fig. 6 Relationships among ¢—¢, and o,—¢, at martensitic

phase
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phase
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