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Prediction on Low Velocity Impact Damage of
Interlayer-Toughened Composite Laminate

Xie Zonghong , Liu Hathan, Zhang Zilong

(School of Astronautics, Northwestern Polytechnical University, Xi'an, 710072, China)

Abstract: Based upon the data and observation from the low velocity impact experiment on interlayer-
toughened composite laminates, a finite element model (FEM) is developed to quantificationally study
the mechanical behavior of interlayer-toughened laminates subject to low velocity impact using
ABAQUS. In this model, a VUMAT subroutine is used to define the constitutive relationships and to
predict the stress-based failure criteria of a composite lamina. Typical failure modes, including fiber ten-
sile failure, fiber compress failure, matrix crushing and matrix cracking, are considered in the subrou-
tine. The stiffness reduction of failed elements is also included. Cohesive elements are introduced into
the model in the region between two neighboring layers in the laminate. A quadratic nominal stress cri-
terion and a power law fracture criterion are adopted to predict the initiation and evolution of delamina-
tion. The FEM prediction results show a good agreement with experimental data, which validates FEM
developed in this study.
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