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Dynamic analysis for delaminated composites based on finite element

Jinho Oh*, Maenghyo Cho™ , Jun-Sik Kim
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ABSTRACT

A finite element based on the efficient higher order zig-zag theory with multiple delaminations is developed to refine the
predictions of frequency and mode shapes. Displacement field through the thickness are constructed by superimposing linear zig-zag
field io the smooth globally cubic varying field. The layer-dependent degrees of freedom of displacement fields are expressed in
terms of reference primary degrees of freedom by applying interface continuity conditions including delaminated interfaces as well
as free bounding surface conditions of transverse shear stresses. Thus the proposed theory is not only accurate but also efficient. This
displacement field can systematically handle the number, shape, size, and locations of delaminations. Throught the dynamic version
of variational approach, the dynamic equilibrium equations and variationally consistent boundary conditions are obtained. Through
the natural frequency analysis and time response analysis of composite plate with multiple delaminations, the accuracy and efficiency
of the present finite element are demonstrated. The present finite element is suitable in the predictions of the dynamic response of the
thick composite plate with multiple delaminations.
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