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Finite element calculation of the interaction energy of shape memory alloy
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Abstract

Strain energy due to the mechanical interaction between self-accommaodation groups of martensitic phase
transformation is called interaction energy. Evaluation of the interaction energy should be accurate since the
energy appears in constitutive models for predicting the mechanical behavior of shape memory alloy. In this
paper, the interaction energy is evaluated in terms of theoretical formulation and explicit finite element
calculation. A simple example with two habit plane variants was considered. It was shown that the theoretical
formulation assuming elastic interaction between the self-accommodation group and matrix gives larger
interaction energy than explicit finite element cal culation in which transformation softening is accounted for.
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Fig. 3 Interaction energy. )/ =), + ), for 1 group or

2 groups, and y = ), for finite element. For 1

group, two habit plane variants belong to one self
accommodation group. For 2 groups, only one
habit plane variant belongs to one group. For
finite element, self accommodation groups are
modeled by finite elements.

Fig. 4 Finite element model of self accommodation
groups. Dark and light regions correspond to two
self accommodation groups.
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Fig. 5 Volume fraction of each habit plane variant with
respect to time.
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Fig. 6 Average tensile stress vs. strain in explicit finite
element modeling of self accommodation groups.

a,, (Pa)

0.1

(self-consistent)

84

(1) Madangopal, K. and Banerjee, S., 1990, The salf-
accommodating morphology of NiTi shape memory
alloy martensite, Scripta Metall. Mater. V24, p. 2291.

(2) Huang, M.S. and Brinson, L.C.,, 1998, A
multivariant model for single crystal shape memory
aloy behavior, J. Mech. Phys. Solids V46, pp. 1379-
1409.



	Paper List
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장

	Author Index



