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Study on Impulse Response of Nonlinear System
of Mobile Hard Disk with Rubber Isolator

BAN Shu-hao' , LI Xiao-yan', JIANG Xue-dong', YAN Guo-xin®
(1. Department of Mechanical Engineering, Jiangsu Polytechnical University, Changzhou Jiangsu 213016, China;
2. Changzhou Huanyu Shock Absorber Factory, Changzhou Jiangsu 213016, China)

Abstract: Employing the frequency hardening coefficient in the nonlinear dynamic system consis-
ting of mobile hard disks with rubber isolator, a set of nonlinear differential equations for this system is
established. The corresponding model for numerical simulation is constructed. The dynamic responses for
different pulse durations and pulse magnitudes of acceleration are computed with this model. The influ-
ences of pulse signal parameters on the isolation effect are analyzed and discussed. Theoretical analysis
and numerical simulation show that the model presented here is more reasonable than the traditional linear
dynamic model. Furthermore, this model is simple and convenience for computation. It can be used to
determine the natural frequencies of nonlinear vibration-isolation system effectively.
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Fig. 1 A rubber isolator
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Fig. 2 Simulation models of rubber isolators
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Tab. 1 Four kinds of half-sine impulses
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Tab. 2 Responses to four kinds of half-sine impulses
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Fig. 3 Responses to half-sine impulse 3
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Fig. 4 Tnitial and residual responses to signal 3
(a) is the initial responses of acceleration;
(b) is the residual responses of acceleration;
(c) is the initial responses of displace;

(d) is the residual responses of displace.
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