
� 49 � � 1 � Vol.49 No.1

2013 � 1 � � 123—128 � ACTA METALLURGICA SINICA Jan. 2013 pp.123–128

��NiTi����������	
����� ∗

	 
 1,2) � � 1,2)  � 1,2)

1) �������������������, �� 116023

2) ���������������������, �� 116023

� � �� NiTi ����		
�
��������		��
�
��, ���������������, ��
	������, ������	����
, ����������. �����, �� Tayloy ��, ��� NiTi ���

���. �	���	����, ����������
� {111}�� NiTi �������, ����� – �	����
�������. ���������������������� ��� NiTi ��	����.
� ! NiTi ��, ��!"��, �	,  !�, ���
��#$%& TG139.6 �Æ'�� A ��(& 0412−1961(2013)01−0123−06

MICROMECHANICAL CONSTITUTIVE MODEL FOR
PHASE TRANSFORMATION OF NiTi

POLYCRYSTAL SMA

ZHU Yiguo 1,2), ZHANG Yang 1,2), ZHAO Dan 1,2)

1) Faculty of Vehicle Engineering and Mechanics, Dalian University of Technology, Dalian 116023
2) State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116023

Correspondent: ZHU Yiguo, associate professor, Tel: (0411)84708390, E-mail: zhuyg@dlut.edu.cn
Supported by National Natural Science Foundation of China (Nos.10602011 and 10925209) and Program

for Changjiang Scholars and Innovative Research Team in University of Ministry of
Education of China (No.IRT1110)

Manuscript received 2012–05–31, in revised form 2012–07–20

ABSTRACT Shape memory alloys (SMAs) are new functional material featured by the excellent
properties including shape memory effect and superelasticity. NiTi SMAs have some important impli-
cations in avitation, medical device, etc. The main objective of this work is to derive a simple Taylor
model for NiTi polycrystal. By the assumption of laminated microstructure and perfect interfacial re-
lationship for NiTi single crystal transformation, microscopic strain for each phase can be transformed
to overall strain of respective volume element, and expression of phase transformation driving force
is derived, then control equation of phase transformation is constructed. Based on the single crystal
model, the NiTi polycrystal constitutive model is constructed by Taylor assumption. The model is
used to simulate the mechanical response of NiTi polycrystal alloys with strong {111} texture, the
results are in agreement with those observed experimentally. The predicted result of NiTi alloy with
strong texture shows asymmetry of tension and compression. Simulation results behave softening as
the free energy function is non–convex during phase transformation. Transformation stress level rises
as temperature is raised.
KEY WORDS NiTi polycrystal, shape memory alloy, phase transformation, pesudoelasticity,

constitutive model
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