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Characterization of low-velocity impact-induced danages in carbon/epoxy composite laminates using a

poly(vinylidene fluoride—trifluoroethylene) film sensor

Ji-HunBa€®, Sung-Wod_e€®, and Seung-Hwa@hang™
School of Mechanical Engineering, Chung-Ang University 221, Huksuk-Dong, Dongjak-Gu, Seoul 06974,

Republic of Korea

ABSTRACT
In this work, low-velocity impact-induced damagesis as matrix cracking and delamination in comgosit
laminates made of unidirectional carbon fiber/eparg woven carbon prepregs with different stacking
sequences were investigated by using a poly(viagkdfluoride—trifluoroethylene) (P(VDF-TrFE)) filsensor.
The effect of insertion of film sensor having varsoareal ratios on the structural integrity of lost composite
was investigated by conducting tensile and shatbshear tests. The findings revealed that theadagion
rates of the Young’s modulus, strength, and irdemthar shear strength were in the acceptable range;
degradation rate was 7—8% even under unrealistibalish conditions. Subsequently, low-velocity ictasts
were performed by using a drop-weight impact mael(iri.77-28.25 J). For damage characterizatioheof t
composite laminates, four P(VDF-TrFE) film senseese inserted at different sites in each compdaiténate
at the impact point. By considering the relatiopshietween impact energy, voltage output from #msars,
and the corresponding material failure modes, imaton technique for the potential failure of t@mposite

laminates that experienced low-velocity impacts saggested.

Keywords: A. Polymer-matrix composites (PMCs); A. LaminatésSmart materials; B. Impact behavior; D.
Mechanical testing.
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