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Effect of the Fixed Temperature Interface on the
Propagation of the Phase Transition Wave

LIU Yonggui'?,SHEN Lingyan'

(1. School of Civil Engineering s Henan Polytechnic University ,Jiaozuo 454000,China;
2.CAS Key Laboratory for Mechanical Behavior and Design of Materials ,
University of Science and Technology of China ,Hefei 230027 ,China)

Abstract: The propagation and interaction of the phase transformation waves is a thermal-mechanical
coupling process under shock loading. In this research,we investigated the effect of a fixed temperature
interface on the phase transition propagating by theoretical analysis combining with experiment. First,
on the basis of the shape memory constitutive model and the one-dimensional characteristic line theo-
ry.we analyzed the basic law of interactions between kinds of cross sections and the temperature inter-
face. The results reveal that the property of the interaction is associated with the strength of phase
transition wave and the relative size of temperature on two sides of the temperature interface. Then,
we carried out the experiment of the phase transition wave propagating in a shape memory TiNi bar
with a temperature interface, the results of which is consistent with the theory analysis;and we in situ
measured the change of temperature in the process of the phase transformation propagation, showing
that the phase transition wave is not only the material cross section,but also the moving temperature
interface under shock loading.

Keywords: phase transition wave;temperature interface;thermal-mechanical coupling;shock loading
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