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Propagation of combined wave with phase transformation
in pseudo-elastic TiNi alloy thin-walled tubes

CUI Shitang
(CAS Key Laboratory of Mechanical Behavior and Design of Materials, Department of Modern Mechanics,
University of Science and Technology of China, Hefei 230027, Anhui, China)

Abstract: Phase transformation can seriously modify the properties of the materials and therefore impact the stress wave
propagation features inside the materials. A simplified incremental phase transformation constitutive model, considering both
the hydrostatic pressure and the deviatoric stress, is used to study the propagation of phase transformation coupled waves in a
semi-infinite thin-walled tubes under the combined tension (compression) and torsion impact loading. The generalized
characteristic theory is used to analyze the basic properties of the characteristic wave velocity and simple wave solution. Two
kinds of typical solutions are studied by using numerical method. The stress paths and wave structure are related to the initial
state and the loading amplitude, exhibiting the different properties from conventional elastoplastic materials.
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