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Dynamic Electrical Properties of Carbon Fiber Reinforced Polymer

Subjected to Non-Destructive Lightning Impulse
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(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To obtain the dynamic electrical properties of carbon fiber reinforced polymer (CFRP)
laminates subjected to a lightning current impulse, an experimental platform generating lightning
current impulses of 10/30, 20/60 and 40/120 us is constructed. The conduction mechanism of
CFRP laminates and the effects of layer structure, sample clamping schedule and applied
lightning impulse parameters on the dynamic electrical properties of CFRP are analyzed. The
experimental results indicate that the in-thickness conductivity (1077 S/mm) gets much smaller
than the in-plane conductivity (10° S/mm) under the effect of lightning current of 100-1 000 A
due to the anisotropic nonlinear conductivity affected by the internal layup structure of CFRP
laminates. In addition, the voltage of CFRP sample reaches the peak value prior to the impulse
current, the dynamic conductivity of CFRP laminates increases with the reduced rising rate and
increasing duration of applied lightning current and the inductance properties of CFRP laminates

closely relate to the inductive effect of carbon fibers. The dynamic electrical properties and
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conduction model of CFRP laminates subjected to a lightning impulse can provide theoretical

supports for the establishment of the thermo-electric coupling model of CFRP lightning direct

effect, optimization and improvement of CFRP materials.

Keywords: carbon fiber reinforced polymer; non-destructive lightning impulse; dynamic electrical

properties; inductance properties
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