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Reconstruction of Damage-Induced Impact Force of Gr/Ep Composite Laminates Using
Piezoelectric Thin Film Sensor Signals

C. Y. Park™, I. Kim", Y. S. Lee™

ABSTRACT

The piezoelectric thin film sensor has good characteristics to observe the impact responses of composite
structures. The capabilities for monitoring impact behavior of Gr/Ep laminates subjected to damage-induced
impact using the PVDF(polyvinylidene fluoride) film sensor were examined. For a series of low-velocity impact
tests from low energy to damage-induced energy, simulated sensor signals were compared with measured signals
of the PVDF film sensor. Local impact damages(matrix cracking and delamination) were found at three impact
tests, but the measured signals agreed well with the simulated sensor signals based on the linear relationship
between the impact forces and the PVDF film sensor signals. And the inverse technique was applied to
reconstruct the impact forces using the PVDF film sensor signals. Most of reconstructed impact forces had good
agreement with the measured forces. The comparison results showed that the local damage due to low-velocity
impact didn’t disturb the global impact responses of composite laminates and the reconstruction of impact forces
from PVDF sensor signals wasn't affected by the local damage.
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Table 1 Impact test matrix and impact energy.

Test No { Energy (J) Mass (g) [ Height (mm) | Remarks
1 0.123 125 100
2 0.368 125 300
3 0.735 125 600
4 1.103 125 900
5 1470 ) 125 1200
6 0.493 503 100
7 1.479 503 300
8 2.958 503 600
9 4436 503 900
10 5915 503 1200
11 1275 1301 100
12 3.825 1301 300
13 7.650 1301 600
14 11.475 1301 900 damage
15 15.300 1301 1200 damage
16 17.675 2004 900 damage
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