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Low-Velocity Impact Response Analysis of Composite Laminates Considering
Higher Order Shear Deformation and Large Deflection
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Abstract

Low-velocity impact responses of composite laminates are investigated using the finite element
method based on various theories. In two-dimensional nonlinear analysis, a displacement field
considering higher order shear deformation and large deflection of the laminate is assumed and
a finite element formulation is developed using a C°-continuous 9-node plate element. Also,
three-dimensional linear analysis based on the infinitesimal strain-displacement assumptions. is
performed using 8-node brick elements with incompatible modes. A modified Hertzian contact
law is incorporated into the finite element program to evaluate the impact force. In the time
integration, the Newmark constant acceleration algorithm is used in conjuction with successive .
iterations within each time step. Numerical results from static analysis as well as the impact
response analysis are presented including impact force histories, deflections, strains in the lami-
nate. Impact responses according to two typical low-velocity impact conditions are compared

each other.
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Lamina
Stiffness E,=1354GPa, E,=E;=9.6 GPa, G;;=G,;5=4.8 GPa, G;3=3.2 GPa

Poisson’s ratio

U12=0.31, D23:0.52

Thickness h==0.1125 mm

Density 0-=1,580 Kg/m?
Impactor

Stiffness E=207.0 GPa

Poisson’s ratio v==0.3

Diameter d=:-12 mm
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