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Study on Vibration Control of Long Cable with SMA Damper

LIU Airong ,YU Qicai , YUAN Xiangrong ,XIE Shengfen
(Sehool of Civil Engineering, Guangzhou University, Guangzhou 510006, China )

Abstract; Based on the superelasticity of shape memory alloy (SMA), the following investigation has

been developed: 1) A kind of tension-compression SMA damper is designed. In order to get the charac-
teristic parameters of the SMA damper, furthermore, obtain the relationship of pre-strain and loading dis-
placement with equivalent stiffness, equivalent damping ratio and energy dissipation capacity, an experi-
mental study has been carried out. 2) The Hamiltion principle is emplojed to derive the nonlinear vibra-
tion differential equation of SMA damper-long cable system, then the accuracy of theoretic derivation is
verified by experiment results. 3) The influence of SMA-damper on the displacement and acceleration of
long cable is investigated under free vibration. Experimental results show that the effect of vibration re-
duction of SMA-damper is so distinct that the response of displacement and acceleration of long cable with
SMA-damper is reduced effectively, and its vibration decay rate can be improved greatly.
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Fig. 1 The sketch map of SMA-damper
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Table 1 The characteristic parameters of SMA damper under different displacement amplitude and per-sirain
i B B {5/ mm FRRLAE/
1.75 3.50 5.25 7.00 8.75 2.0 2.5 3.00 3.5(4,4.5,5)
LR MIEE/ (KN - mm™')  0.83 0.54 0.39 0.32 0.28 0.47 0.34 0.32 0.32
BAFERE/ (XN - mm)  2.73 10.50 21.18 31.85 42.52 25.78 31.12  31.85 32.78
LM BEIR Y % 17.13  25.37 31.14 32.32 31.97 17.86  29.91 32.32 33.27
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Fig. 4  Acceleration time-history response of cable with or without SMA-damper
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Fig. 5 Displacement time-history response of cable with or without SMA-damper
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