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SPECTRAL COMPONENTS AND THEIR DISTRIBUTIONS OF THE
RESPONSE FOR PARAMETRIC VIBRATION SYSTEM "

Wang Jianjun? Han Qinkai Li Qihan
(School of Jet Propulsion, Beihang University, Beijing 100191, China)

Abstract  Utilizing Sylvester’s theorem and Fourier series approximations, commonly used in the matrix
decomposition, the spectral components for both the free and forced responses of linear parametrically excited
system are obtained theoretically, and the effects of parametric stability and damping on the spectral amplitudes
are discussed in detail. Consequently, the outer excitation resonant condition for parametric system is found.
It is concluded from the theoretical results as follows: parametric excitation leads to multi-frequency response;
these spectra are closely related to the natural frequency, parametric frequency and the outer excitation fre-
quency (only for the forced response) of the system; the distribution for these spectra in frequency domain

follow certain laws; there are multi-resonances caused by outer excitation in parametric vibration system.

Key words parametric vibration system, free and forced response, spectral components, external resonance,

Sylvester’s theorem
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