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Vibration of porous functionally graded rectangular plates in fluid

HUANG Xiaolin,HAO Xiqi, LI Liangjie, XIAO Weiwei

(School of Architecture and Transportation Engineering, Guilin University of Electronic Technology,541004 Guilin, China)

Abstract; The vibration and dynamic responses for porous metal/ceramic functionally graded material
plates in fluid were studied. Considering three types of plate-fluid interaction boundaries, the potential
function of speed and the hydrodynamic pressure were calculated. The effective material properties of the
plates were built with the mass volume of ceramic. Based on the thin plate theory,the governing equations
of the simply supported plates were established and the natural frequencies and dynamic responses were
calculated by using the harmonic balance method. The results show that the frequencies and responses of
the plates submerged in fluid and at the bottom decrease with the increase of fluid depth. The frequencies
and responses of the plate on fluid surface are raised as the water depth increases. The effect of pores on
the natural frequencies is related to pores,the mass volume of ceramic,fluid,and other factors.
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Tab.1 Comparison of dimensionless fundamental frequencies @ of hydroelastic free vibration

of four-sided simply supported functionally graded rectangular plates

IBC1 IBC3
h/a

SCHk[13] ABIFSE 22/ % SCHR[13] AR5 fiii 22/ %
0.0 22.1543 22.2633 0.49 12.980 4 13.0323 0.40
0.1 15.741 4 15.807 8 0.42 11.2273 11.2708 0.39
0.3 13.2653 13.3186 0.40 10.216 6 10.2556 0.38
0.5 13.0100 13.062 0 0.40 10.098 5 10.1369 0.38
0.8 12.981 4 13.033 3 0.40 10.083 2 10.1215 0.38
1.0 12.980 5 13.0324 0.40 10.065 3 10.103 5 0.38
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Tab.2 Dimensionless fundamental frequency @ of hydroelastic vibration of functionally graded rectangular plate in different modes

RS A IBC1 FeARR/ % IBC2 FEARR/ % IBC3 REAR A/ %
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