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Numerical method to impose constraint conditions in phase transformation
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Abstract

A numerical method was developed that imposes constraint condition on the order parameters in
martensitic phase transformation. In the method, an amplitude function having values of 1 or 0 was multiplied
to transformation rates. The merit of the method is that the imposition of the constraint condition is more
straightforward than a method with Lagrangian multiplier and easy to implement in the tangent modulus
method. The developed method is applied to three-dimensional finite element analyses of single and poly
crystalline shape memory alloys.
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Table 1 Material parameter values

Young's modulus 47.9 GPa

Poisson’s ratio 0.46
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Fig. 1 Stresstime curve of single crystaline shape
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memory alloy.
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Fig. 2 Stress-strain curves of polycrystaline shape
memory alloy.
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Fig. 3 Overal force-displacement curve of
polycrystalline shape memory aloy.
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