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Damage Characteristics of Quasi Isotropic Composite Laminates Subjected
to Low Velocity Impact
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ABSTRACT

Low velocity impact test and compressive residual strength test after impact were performed by using
Hercules AS4/3501-6(45/0/-45/90],, laminated plate to investigate the low velocity impact damage behav-
ior and the post-impact strength degradation on orthotropic composite laminate plate.

Due to the lateral impact load, the load path showed "L” shape according to the laminate central deflec-
tion. Damage in a laminate occurs by inclined matrix crack at the damage initiation load stage and vertical
matrix crack, occurs on the outer surface. Evaluating the compressive residual strength after the low veloc-
ty impact test, it could be found that there is a transient range where the compressive residual strength
drop suddenly in the initial damage which is in the matrix crack range and the initial delamination area.
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Table 1 Material properties of AS4/3501-6 graphite/epoxy.

Longitﬁdina] Young's modulus, En (Gpa) 1393
Transverse Young's modulus, Ex (Gpa) 111
Out-of plane Young’s modulus, Ex (Gpa) 111

In-plane shear modulus, (2, Giz, Gz (Gpa) 6.0

Poisson’s ratio, Vi, Vi3, Vz 0.3
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Material density, p (ke/i®)
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Fig. 1 Curing cycle for AS4/3501-6 graphite/epoxy.
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Fig. 2 Schematic diagram of impact test system.
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Fig. 3 Typical force history and energy history.
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Fig. 4 Force vs. time trace the variation of impact energy.
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Fig. 5 Energy loss as a function of impact energy.
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Fig. 6 Energy loss as a function of the damage area.

Fig. 7 Photomicrograph of dynamically tested AS4/3501-6
specimen.
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Fig. 8 Force vs. displacement curves for energy levels.
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Fig.9 Damage behavior of AS4/3501-6(45/0/-45/90],4
laminate due to contact force.
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