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Establishment and Application of the Martensitic
Transformation Kinetic Model of the Stress-Induced SMA

Li Junliang, Shang Zhifeng

(Engineering Training Center, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The characterization of martensite fraction is an important part in the establishment of
constitutive relationship of the shape memory alloy (SMA). The continuous development of its charac-
terization model more accurately describes the phase transformation characteristics of SMA, which has
important theoretical significance. However, too many parameters have been introduced and the form
has become more and more complex, which is not convenient for practical engineering applications. In
this paper, the experimental analysis method of X-ray diffraction was used to study the change rule of
the content of each phase in FeMnSi-based SMA under different pre-deformations and different recovery
annealing temperatures. Based on the concept of “stress-induced factor”, the relationship between the
stress-induced martensite content, transformation temperature and stress state of stress-induced trans-
formation type SMA were characterized, and a polynomial kinetic model of martensitic transformation
was derived and verified via applications. Compared with the existing martensitic transformation model,
this model has more concise mathematical expression and clear physical meaning, thus can characterize
the transformation behavior of stress-induced SMA more accurately.

Key words: stress-induced; SMA; martensite content; stress-induced factor; polynomial



