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PERIODIC AND CHAOTIC MOTION OF MEXIED BOUNDARY
FGM PLATE WITH 1.1 INTERNAL RESONANCE*

Hao Yuxin' Zhang Wei’ Zhao Qiuling'
(1. College of Mechanical Engineering, Beijing Information Science and Technology University, Beijing 100192)
(2. College of Mechanical Engilneering, Beijing University of Technology, Beijing 100142)

Abstract This paper studied the nonlinear vibration of FGM plate with two simply supported opposite and two
free edges subjected to the in-plane and transversal excitations. The geometrical nonlinear system, whose material
properties of the FGM plate are assumed to be temperature dependent, was used. The resonant case considered
here is 1:1 internal resonance and principal parametric resonance-1/2 subharmonic resonance. The asymptotic
perturbation method was utilized to obtain four-dimensional nonlinear averaged equation. Numerical method was
used to find the nonlinear dynamic responses of the FGM rectangular plate. Tt is found that there exist periodic,
quasiperiodic solutions and chaotic motions for the plates under certain conditions. It is thought that the forcing
excitations can change the form of motions for the FGM rectangular plate. It is also found from the numerical sim-
ulations that the amplitude of the first mode for the FGM plate is much less than that of the second mode in the

given parameters. It means that we must consider the second mode when the internal resonance occurs.

Key words functionally graded material plate, mixed boundary, chaotic motions, internal resonance

Received 10 December 2010, revised 13 April 2011.
# National Natural Science Foundation of China (10972026, 10732020) , the Natural Science Foundation of Beijing( 1112013 ), the Science Founda-
tion of Beijing Municipal Education Commission ( KM201010772003) , Beijing institution of higher learning talent education program project founda-
tion ( PHR200906213)



