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Vibration Analysis of Composite Resin Plate Embedded with Shape Memory Alloy

WANG Zheng-liang, CHEN Xiao-yang, JIANG En-yu, LIU Si-sheng, ZHU Xiao-jin
(School of Mechatronics Engineering and Automation, Shanghai University, Shanghai 200072, China)

Abstract: Shape memory alloy (SMA) has advantages of great recovery stress and elastic modulus varied
with the temperature, and therefore can be embedded in composite structure to actively control structure
deformation and vibration. We derive recovery stress and elastic modulus at different temperatures by
modifying the phase-change coefficient {2 of Liang’ s constitutive model. Based on the stress-strain
relation, the recovery stress is translated into recovery strain. Using ANSYS, we simulate the influence of
recovery stress on the natural frequency and vibration response of composite plate under both ends of fixed
conditions. In the experiments on composite plate with both ends under the same condition, we find
characteristics of the natural frequency varying with temperature. The analysis results obtained with
ANSYS are closed to experimental results, verifying correctness of the related method.
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Table 1 Ti-55%Ni SMA material constant
E,/GPa 67.00 |M./C 9.0 ey
E,/GPa 26.30 ||M/C 18.4
ol/GPa  0.10 ||A/C 34.5
op/GPa 0.17 ||A/C 49.0

0.067
@/(MPa-C™") 0.55
Cy/(MPa-C™") 8.00
C,/(MPa- ") 13.80
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Table 2 Relation between recovery stress, elastic modulus

and negative thermal strain with temperature

e PSRBT R SR
o/MPa E/GPa &/ %

35 8.25 36.6 -0.0225

40 17.63 37.0 -0.047 7

50 54.09 38.8 -0.1394

60 143.76 43.7 -0.329 2

70 212.39 47.3 -0.448 6

80 396.71 55.9 -0.686 7

90 559.73 67.0 -0.8354
100 560. 80 67.0 -0.8370
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Fig.2 Solid model of composite plates embedded with
SMA fibers
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with SMA fibers varies with Temperature
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