-'-] st aMdItsS s K|, M 19 H A 8 &, 2010
Transactions of Materials Processing, Vol.19, No.8, 20710
DOI : 10.5228/KSTP.2010.19.8.468

olery Hay|elatEol it HAEs PHRY
24!

A Phenomenological Constitutive Model for Pseudoelastic Shape
Memory Alloy

Kwangsoo Ho
(Received September 14, 2010 / Revised November 4, 2010 / Accepted November 11, 2010)

Abstract

Shape memory alloys (SMASs) have the ability to recover their original shape upon thermo-mechanical loading even
after large inelastic deformation. The unique feature is known as pseudoelasticity and shape memory effect caused by the
crystalline structural transformation between two solid-state phases called austenite and martensite. To support the
engineering application, a number of constitutive models, which can be formally classified into either micromechanics-
based or phenomenological model, have been developed. Most of the constitutive models include a kinetic law governing
the crystallographic transformation. The present work presents a one-dimensional, phenomenological constitutive model
for SMAs in the context of the unified viscoplasticity theory. The proposed model does not incorporate the complex
mechanisms of phase transformation. Instead, the effects induced by the transformation are depicted through the growth
law for the back stress that is an internal state variable of the model.
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