REBWEERCE H18% $H 2%, pp. 359~371, 1994 359

w30

BAZRe) A5FAAY 2 A% B YA AT

Holpl” - &g
(1993 94 28¥¢ AH4)

An Experimental Study on Low-Velocity Impact Test and Response
of Composite Laminates
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Abstract

A drop weight type impact test system is designed and set up to experimentally investigate
impact responses of composite laminates subjected to the low-velocity impact. Using the test
system, the impact velocity and the rebound velocity of the impactor as well as the impact force
history are measured. An error of the measured data due to a difference in measuring position of
the sensor is corrected and, for the estimation of real contact force history, a method of correcting
an error due to friction forces is developed. Experimental methods to fix the boundary edge of
laminate specimens in impact testing are investigated and the impact tests on the specimens fixed
by those methods are performed. Impact force histories and dynamic strains measured from the
tests are compared with numerical results from the finite element analysis using the contact law.
Consequently, the nonlinear numerical results considering the large deflection effects are agreed
with the experimental results better than the linear ones.
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Table 1 Correction coefficients of the measured
velocities and constants for the correc-
tion of the impact force history
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70 1.0072 1.0122 1.1054

80 1.0063 1.0108 1.1066

90 1.0056 1.0100 1.1005

100 1.0050 1.0092 1.1008

Average 11016
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Table 2 Material properties of graphite/epoxy
lamina and impactor

-Lamina

Stiffness E,=135.4 GPa, E,=E,=9.6 GPa
G12=G13=4.8 GPa, G23=32 GPa

V12=0.31, V= 0.52

Poisson’s ratio

Thickness h=0.1125 mm

Density 0=1580.0 kg/m?
-Impactor

Stiffness E=207.0 GPa

Poisson’s ratio | v=0.3

Local radius r=6.0 mm

In contact
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Fig. 11 Analytical and experimental impact force
histories by fixed boundary condition.
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Fig. 13 Analytical and experimental impact force
histories in bolt clamped specimen
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Fig. 14 Analytical and experimental dynamic strain
histories in bolt clamped specimen
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histories in adhesive bonded specimen
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