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Abstract: In order to predict the mechanical behaviour of functionally graded shape memory alloy (FG-SMA) simply and pre-
cisely, the mechanical behavior of a FG-SMA cylinder subjected to torque load was investigated by using the finite element
analysis software ANSYS 14.0. A new method for creating a finite element model of FG-SMA was proposed, and the model
created this way can simulate the mechanical behavior of FG-SMA very well. The calculating results show that the maximum
stress on the cross section of the FG-SMA cylinder decreased significantly, and the destruction caused by too much stress can
thus be prevented. At the same time, the distribution of the stress and strain on the cross section of the FG-SMA cylinder was
affected greatly by the torque value, the distribution of the volume fraction of SMA, and the thickness of the cylinder wall.
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Fig. 1 Stress-strain relationship of SMA
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Fig. 2 Stress distribution on the cross section of FG-SMA
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Fig. 3 Sketch of the FG-SMA cylinder under torque load
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Fig. 4 Finite element model and the cross section of the
FG-SMA cylinder
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Fig. 5 Stress and strain distribution on the cross section
of the FG-SMA and the common FGM cylinder
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Fig. 6 Strain distribution on the cross section of the FG-
SMA cylinder (different n)
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Fig. 7 Stress distribution on the cross section of the FG-
SMA cylinder (different T)
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