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Fig.1 Mechanical model of the deformed beam
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Fig. 2 Two pore distribution modes
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Buckling of beams made of graded porous metal materials and
times new vibration on the basis of buckling

LI Qing-lu*, ZHAO Xuan-he, ZHANG Jing-hua
(School of Sciences,Lanzhou University of Technology,lLanzhou 730050, China)

Abstract: In order to study the buckling of a graded porous metal beam and its vibration characteristics
near buckling,the governing equations of motion of the gradient porous metal beam under the distributed
follower pressure were first established, and the governing differential equations of static equilibrium
describing post-buckling and the governing equations describing the vibration response before and after
buckling were obtained. Two sets of strongly nonlinear equations were solved numerically by shooting
method.,and the critical buckling load of hinged-fixed graded porous beams and the relationship between
the vibration frequency and the load before and after buckling were obtained. The effects of porosity
coefficient and porosity distribution on critical buckling load and vibration frequency before and after
buckling were analyzed. The results show that the critical load decreases with the increase of porosity
coefficient; the natural frequencies also decrease. Before buckling, the natural vibration frequencies
decrease with the increase of load. After buckling, the first-and second-order frequencies increase with

the increase of load,except for the third order frequencies.

Key words: graded porous material; porosity;follower force;critical load;frequency



