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Dynamic Characteristics of Composite Plates Based On a

Higher Order Theory Under Low—Velocity Impact

oDon;z Jin Shim, Ji-Hwan Kim

ABSTRACT

The dynamic response of symmetric cross-ply and angle-ply composite laminated plates under
impact loads is investigated using a higher order shear deformation theory. A modified Hertz law
is used to predict the impact loads and a four node finite element is used to model the plate. By
using a higher order shear deformation theory, the out-of-plane shear stresses, which can be a
crucial factor in the failure of composite plates, are determined with significant accuracy. The
results compared with previous investigations showed good agreement. The effect of ply sequence
and ply angle on the contact force is also studied.
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Table 1. Nondimensional frequencies” for [0/90], plates

Mode  Bowlus et al® Present
Simply supported
1 11.758 11.837
3 36.866 36.960
5 42.573 42.831
Clamped
1 22.776 22.753
3 48.328 48.764
5 55.665 56.066
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Table 2. Nondimensional frequencies for [45/—45]; plates

Mode Bowlus et al Present
Simply supported

1 14.205 14.171

3 34.613 34.280
5 54.856 55.090

Clamped

21.110 21.245

3 42.449 42.708
5 63.095 64.763
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