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An Average Vector Field Method for
Nonlinear Vibration Analysis

BAO Siyuan', DENG Zichen®
(1. School of Civil Engineering, Suzhou University of Science and Technology,
Suzhou, Jiangsu 215011, P.R.China;
2. School of Natural and Applied Sciences,
Northwestern Polytechnical University, Xi’ an 710072, P.R.China)
( Contributed by DENG Zichen, M. AMM Editorial Board)

Abstract: Through construction of differential equations in the vector form, the differential it-
eration form of the vibration response was obtained according to the average vector field ( AVF)
method. This discrete form is energy-preserving for the Hamiltonian system, and has the char-
acteristics of 2nd-order accuracy. The detailed steps of the AVF method were given. To estab-
lish the AVF scheme, the mapping forms were deduced directly for several common items in the
differential equations. The pendulum problem and the Kepler problem were studied with the
AVF method. The numerical results demonstrate the advantages of the AVF method in solving
nonlinear vibration problems, i.e. the conservation of energy and the long-term solution stabili-
ty.

Key words: average vector field method; nonlinear vibration; energy-preserving; pendulum

problem; Kepler problem
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