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Abstract - This study presents a simple hysteretic model to reproduce the stress-strain response of superelastic NiTi shape mem-
ory alloys (SMAs). The developed model is capable of simulating the functional degradation of SMAs, which causes the reduc-
tion of the transformation stress and the accumulation of permanent strain. Computational efficiency is achieved by idealizing
the stress-strain response in a multi-linear phenomenological manner. The model capability is validated against existing experi-
mental results. The developed model reproduced the experimental transformation stress reduction and permanent strain accu-

mulation with fair accuracy.
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Fig. 1. Schematic stress—strain response of superelastic SMA
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Fig. 2. Conventional hysteretic model
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Fig. 3. Developed phenomenological hysteretic model
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Table 1. Model parameters used for sensitivity analysis
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(MPa) (MPa) (MPa) (MPa) (MPa) er e e G €2
2,000 12,000 400 200 0.04
40,0001 2400y | (15.600) |  (600) (150) (0.02) 0.01 3 0.2 >
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