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Phase-field simulation of reorientation kinetics of
martensitic twin variants in Ni.MnGa alloy under external stress

WAN lJian-feng, ZHANG Ji-hua, RONG Yong-hua

(School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The kinetics of reorientation of martensitic twin variants under the continuous tensile stress along different
directions in Ni,MnGa shape memory alloys was investigated by phase-field method. The simulated results reveal that
the final morphology and the pathway of microstructural evolution depend on the stress-applied direction. The single
variant and two variants can be obtained when the external stress is applied along [100] and [110] directions, respectively,
while three variants still exist when the stress is applied along [111] direction. The corresponding twinning stress related
to interfacial dynamic factor and shear modulus was calculated, which is close to the experimental measurements. The
structural evolution between two variants and three variants has good reversibility during loading and unloading.
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Fig. 2 Microstructural evoluation of Ni,MnGa alloy system along [100] direction under continous tensile stress and relationship

between volume fraction of martensitic variants and external stress: (a) =500; (b) =2 000; (c) =12 000; (d) =14 000; () =14 500;

() =20 000; (g) Relationship between volume fraction of martensitic variants and external stress
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