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COMPLEX MODAL ANALYSIS OF TRANSVERSALLY NON-LINEAR
VIBRATION FOR SUPERCRITICALLY AXIALLY MOVING BEAMS®
Zhang Guoce' Ding Hu'"  Chen Liqun'~’
(1. Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)
(2. Department of Mechanics, Shanghai University, Shanghai 200444 , China)
Abstract Under the simply supported boundary conditions, the natural frequencies and modal functions of

transversally nonlinear free vibrations of axially moving beams were approximately analyzed in the supercritical re-
gime. Complex modal analysis method was devoted to the governing equation, an integro-partial-differential equa-
tion. Galerkin method was applied for the linear standard equation, an ordinary differential equation with a spa-
tially dependent coefficient. The effects of different truncations on natural frequencies were shown. Based on the

8-term Galerkin truncation, the effects of system parameters on modal functions were discussed.

Key words axially moving beam, nonlinearity, supercritical speed, mode, frequency

Received 24 November 2013, revised 8 May 2015.
# The project supported by the National Natural Science Foundation of China (11232009,11372171 and 11422214 ) , Innovation Program of Shanghai
Municipal Education Commission (12YZ028) ) and Shanghai Rising-Star Program (11QA1402300)
F Corresponding author E-mail; dinghu3 @ shu. edu. ¢n



