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Fig.2 Effect of loading rate on mechanical behavior of TiNi alloy bar: (a) relationship between loading rate and stress-strain curve, (b)
relationship between loading rate and transformation stress, (c) relationship between loading rate and deformation module, (d)
relationship between loading rate and dissipated energy, (e) relationship between loading rate and transformation strain, and (f)

relationship between loading rate and residual strain
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Fig.3 Effect of strain amplitude on mechanical behavior of TiNi alloy bar: (a) relationship between strain amplitude and stress-strain
curve, (b) relationship between strain amplitude and transformation stress, (c) relationship between strain amplitude and dissipated

energy, and (d) relationship between strain amplitude and residual strain
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Fig.4 Effect of cyclic loading on mechanical behavior of TiNi alloy bar: (a) relationship between cyclic loading and stress-strain curve,

(b) relationship between cyclic loading and transformation stress, (c) relationship between cyclic loading and dissipated energy,

and (d) relationship between cyclic loading and residual stra
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An Experimental Study on the Mechanical Behavior of Superelastic TiNi Shape
Memory Alloy Bars

Shang Zejin* 2, Wang Zhongmin?, Yin Guansheng®, Zheng Biyu*
(1. Chang’an University, Xi’an 710061, China)

(2. Xi’an University of Science and Technology, Xi’an 710048, China)

Abstract: Based on engineering vibration control, an experimental study is completed on the mechanical property of TiNi shape memory

alloy bar at room temperature. Phase transformation stress, deformation module, residual strain, dissipated energy and so on, are

considered as mechanical characteristic parameters of these specimens. The changes of these parameters with loading rate, strain

amplitude and cyclic loading are analyzed. The results indicate that superelastic TiNi shape memory alloy bars have the characteristics of

high energy dissipation and damping property, so they are suitable for engineering vibration control. Even so, in order to apply this alloy

bars to practice, the influence of loading rate, strain amplitude and cyclic loading on mechanical behavior of TiNi shape memory alloy bars

should be considered, and the appropriate design should be proposed according to practical condition.
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