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Abstract: By taking non-contact nitinol Shape Memory Alloy(SMA) spiral springs for examples, this
paper explores the activer principle of this kinds of spiral springs and estallishes a mechanical model
for the spiral springs. On the basis of the calculation method of an ordinary plane spiral spring and the
constitutive model of phase transformation equation for the SMA, a mechanical model of SMA spiral
spring was established, and the relationship among the preload, motivate temperature, output torsion
and the angular displacement was obtained. Then, the mechanical model was validated by practical
measurements. In the temperature and torsion relationship testing, the coefficient of determination
between test value and calculated value is 0. 669 ,the minimum error rate is 2. 4% and the maximum

error rate is 215.9%. In the angular displacement and torsion relationship testing, the coefficient of
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determination between test value and calculated value is 0. 336, the minimum error rate is 48. 9% and

the maximum error rate is 350. 0%. The results show that the test results and calculated value have

the similar form of representation.

Key words: nitinol Shape Memory Alloy(SMA) ; plane spiral spring; shape memory constitutive equa-

tion; torsion actuator
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SMA spiral spring
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Fig.1 Testing Sample of SMA spiral spring
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Fig. 2 Test system of SMA spiral spring
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