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Numerical analysis on:é rugated sheet structure of
shape memory A0y actuator based on UMAT

WANG Zhitjongy ZHOU Bo*, XUE Shi-feng
(School of Pipeline and Civil Eﬂgin ering , China University of Petroleum, Qingdao 266580, China)

Abstract: The corrugated sheet s ?r{e of shape memory alloy (SMA) actuators has high efficiency and
stable performance. So it has¥gbod grospects in the design of adaptive intelligent structures. In order to
calculate and analyze the 3 A Hrofrure using the finite element method, an incremental constitutive
model of SMA is dev ped\b ed on the existing constitutive models of SMA. A user material (UMAT)
subroutine, which can be s d in ABAQUS,is created according to the developed incremental constitutive
model. The corrugated %heet structure of an SMA actuator is numerically simulated using the UMAT
subroutine,and the validity of numerical results is verified by the comparison with the experimental
results. In addition,a new structure of SMA short band for a corrugated sheet actuator is designed based
on the original structure of SMA corrugated sheet actuator,and numerical analysis and verification are
carried out. The temperature control scheme of the new structure and the measures to improve the
driving effect are put forward, which can provide reference for the design and application of SMA

corrugated sheet actuators.

Key words: shape memory alloy; UMAT ;corrugated sheet;actuator;numerical simulation

5| A 7k 3 /Cite this paper :

EATL A WL ST UMAT B ARICAZ 5 £ 9K 3 i SOR 454 B OB (D, 3151 002224410, 2019.36(3) : 370-374.

WANG Zhi-yong,ZHOU Bo, XUE Shi-feng. Numerical analysis on corrugated sheet structure of shape memory alloy actuator based on
UMAT/([]]. Chinese Journal of Computational Mechanics,2019,36(3):370-374.



