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Incorporating a Viscoelastic Damper

Seong Young Yang, Seo Il Chang and Sang-Joo Kim

ABSTRACT

A three-parameter model of viscoelastic damper, which has a non-linear spring as an element is
incorporated into an oscillator. The behavior of the damper model shows non-linear hysteresis curves

which is qualitatively similar to those of real viscoelastic materials. The motion is governed by

three-dimensional non-linear dynamical system of equations. The harmonic balance method is applied to
get analytic solutions of the system. The frequency-response curves show that multiple solutions

co-exist and that the jump phenomena can occur. In addition, it is shown that separate solution branch
exists and that it can merge with the primary response curve. Saddie-node bifurcation sets explain the

occurences of such non-linear phenomena. A direct time integration of the original equation of motion

validifies the use of the harmonic balance method to this sort of problem.
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Fig. 1 Three-parameter model.
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Fig. 2 Dynamical system incorporating a
non-linear hysteretic damper.
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Fig. 3 Nonlinear hysteresis cycles at different
dynamic load levels.

di=dy=ds=d;=1.0 , C=1.5.
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Fig. 5 Saddle-node bifurcation set in
parameter plane,

d=dy=dy=d=1.0 , C=1.5.
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