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Figure 1 (Color online) The steady responses for the damped
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Figure 2 (Color online) The Fourier spectra of the steady responses.
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Figure 3 (Color online) The steady responses for the undamped
derived linear system. *RP method; oVolterra Series; +Runge-Kutta
method.

10°

107

18 (m)

=}
B’

fll

107"

0 2 4 6 8 10 12
K (Hz)

B4 (PLERRFEDTR S R R 551 %
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A study about the relationship between the Volterra series
and the perturbation method

PENG ZhiKe", MENG Guang & ZHANG WenMing

State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China

The perturbation method is one of the classical methods for solving weak nonlinear equations, and the Volterra series
is a classical mathematical tool for modeling the systems with weak nonlinearity. It is revealed in this study that, for a
forced polynomial nonlinear system, only when its derived linear system is a damped dissipative system, the steady
output responses calculated by using the perturbation method and by using the Volterra series would coincide with
each other. This means that the Volterra series is valid for modeling only the polynomial nonlinear systems whose
derived linear system is a damped dissipative system.
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