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The curve fitting of the static experimental data
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(b) the experimental results of sweep frequency under a 0.025N
constant force amplitude
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Fig. 6 The change of the jump point in terms of the initial deformation
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EFFECTS OF THE INITIAL DEFORMATION ON THE DYNAMIC
RESPONSE OF LOCAL NONLINEAR SYSTEMS*

Wang Jun Zhao Huandi Chen Lifen’
(' Department of Mechanics and Engineering Science, Fudan University ,Shanghai 200433, China )

Abstract There often exists initial deformation of various extents in a large-deformed structure with nonlinear
components, which means the change of the system’ s static equilibrium point. Moreover, under the initial de-
formation, in the dynamic differential equations will appear the cubic stiffness non-linearity term and the asym-
metric squared term. The experimental results show that a “softening” effect can be observed under the excitation
of a quite small force. A numerical simulation was executed with the physical parameters in the experiment,
which shows that the nonlinear frequency response changes from “hardening” to “softening” along with the incre-
ment of the initial deformation, and the critical deformation was computed; while “softening” to “hardening”
with the increment of the amplitude of the exciting force. Under various initial deformations and amplitudes of the

exciting force, superharmonic resonances and subharmonic resonances were observed.

Key words nonlinear frequency response, initial deformation, squared nonlinear, critical deformation
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