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Vibration analysis model of an elastic plate with cracked effects
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Abstract ;

A modeling method of an elastic plate vibration with cracked effects was proposed aiming at dynamic

problems of cracked plates. The crack was replaced with a virtual external force approximately according to the

deformation equivalence principle. The motion equation of an elastic plate considering cracked effects was derived via the

principle of mechanical equilibrium, and the crack terms were derived with the stress relations introduced by Rice and

Levy. Then, Galerkin method and Berger’s experience were used to simplify the cracked plate into a one-DOF nonlinear

vibration system. The dynamic characteristics of a simply supported plate were analyzed. A case study was performed for

studying the effects of crack size, plate dimension, damping and loading point on the vibration behavior of an elastic

plate. Results indicated that the plate’s nonlinear vibration behavior is affected by plate dimension and crack size

obviously; the dynamic stress response amplitude is controlled by damping and loading point location.
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Fig. 1 Model of the elastic cracked plate
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