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3-Dimensional Nonlinear Analysis of Low Velocity Impact
On Composite Plates

Seung Jo Kim and Kuk Hyun Ji
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ABSTRACT

In this study, the low velocity impact behavior of the composite laminates has been described by using 3
dimensional nonlinear finite elements. To describe the geometric nonlinearity due to large deformation, the
dynamic contact problem is formulated using the exterior penalty finite element method on the base of Total
Lagrangian formulation. The incremental decomposition is introduced, and the converged solution is attained
by Newton-Raphson Method. The Newmark’s constant-acceleration time integration algorithm is used. To
make verification of the finite element program developed in this study, the solution of the nonlinear static
problem with occurrence of large deformation is compared with ABAQUS, and the solution of the static
contact problem with indentation is compared with the Hertz solution. And, the solution of low velocity
impact problem for isotropic material is verificated by comparison with that of LS-DYNA3D. Finally the
contact force of impact response from the nonlinear analysis are compared with those from the linear analysis.
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