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Impact analysis of composite plate by multiscale modeling

Kuk Hyun Ji, Seung Hoon Paik, Seung Jo Kim

Abstract

An investigation was performed to study the impact damage of the laminated composite plates caused by a
low- velocity foreign object with multi-scale modeling based on the concepts of Direct Numerical Simulation
(DNS)[4]. In the micro-scale part, we discretize the composite plates through separate modeling of fiber and
matrix for the local microscopic analysis. A micro-scalemodel was developed for predicting the initiation of the
damage and the extent of the final damage as a function of material properties, laminate configuration and the
impactor's mass, etc. Anda macro-scale model was developed for description of global dynamic behavior. The
connection betweenmicroscopic and macroscopic is implemented by the tied interface constraints of LS-DYNA
contact card. A transient dynamic finite element analysis was adopted for calculating the contact force history
and the stresses and strains inside the composites during impact resulting from a point-nose impactor. The
low-velocity impact events such as contact force, deformation, etc. are simulated in the macroscopic sense and
the impact damages, fiber-breakage, matrix cracking and delamination etc. are examined in the microscopic

sense.
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