DYNAMICS OF PROPAGATING PHASE BOUNDARIES IN NiTi
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Nickel-Titanium alloys exhibit stress induced martensitic transformation that localizes in narrow
zones; such transformation zones may also propagate into untransformed regions under continued
loading. Such propagating phase boundaries have been investigated under quasi-static loading by
Shaw and Kyriakides [1]; the speed of propagation of these boundaries was dictated by the
kinematics of the problem. In contrast, propagating boundaries of phase transformation under
dynamic loading conditions do not have such kinematic constraints; determination of the speed of
propagation of dynamically loaded phase boundaries requires that a kinetic relation be imposed in
addition to the governing equations of motion [2]. In this presentation, we will describe
experiments where propagating phase boundaries have been generated in polycrystalline NiTi
specimens under a tensile impact loading condition. Multiple strain gages were used to monitor
the time evolution of the strain at different spatial locations in the specimen. Nucleation and
propagation of multiple phase fronts were detected in these experiments; the phase front speed
was found to be in the range between 37 m/s and 370 m/s. The strain measurements were
interpreted through the one dimensional analysis of Abeyaratne and Knowles [2] and a model of
partial phase transformation in the polycrystalline specimen. The driving force for the motion of
the phase front was evaluated from the measurements in order to establish the kinetic relation.
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