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Abstract

Shape memory alloys(SMAs) exhibit pseudoelastic behavior, characterized by the recovery of an original shape even
after severe deformation, during loading and unloading within appropriate temperature regimes. The distinctive
mechanical behavior is associated with stress-induced transformation of austenite to martensite during loading and reverse
transformation to austenite upon unloading. To develop a material model for SMAs, it is imperative to consider the
difference in moduli of active phases. For example, the Young’s modulus of the martensite is one-third to one half of that
of the austenite. The model proposed herein is a modification of the one proposed recently by Ho[17]. The prediction of
the behavior of SMAs during unloading before the onset of reverse transformation was improved by introducing a new
internal state variable incorporating the variation of the elastic modulus.
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Fig. 1 Pseudoelastic loading-unloading behavior
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Fig. 2 Critical stress-temperature diagram
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Table 1 Material constants
NiTi (60°C) Ti-50.9at%Ni

E[GPa] 53 70

E,[MPa] 100 1500

A [MPa] 380 530

p -0.2 -0.2

B[s™] 0.01 0.01

D [MPa] 170 170

m 16 16

& 1x10* 1.8x10?

£ 1x10° 7x10°

q, 0.995 0.995

& 1x10° 1x10*

& 3x10° 3x10°

P¢ 0.5 0.65

v, [GPa] 400 400

n 0.02 0.02

o, [MPa] 222.8 251
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