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This research experimentally examines the effect of acoustic shock wave
associated with lightning current on damage behavior of CFRP laminate. Schliren photography is
adopted to visualize the acoustic shock wave propagation. The visualization results show the
material difference affect the shockwave propagation speed. The influence of shockwave on material
deformation and damage behavior was studied by applying Digital Image Correlation (DIC) analysis. To

investigate the damage effect on dynamic response of CFRP specimen, laminate without LSP protection
and with protection were examined. The NDI results shows large delamination occurred near lightning
attached surface in the specimen without LSP though no damage was detected in with LSP specimen.
The internal lightning damage of CFRP laminate could be grew by material bending deformation caused
by the shockwave propagation. However, the shockwave itself wouldn’ t initiate the lighting damage
of CFRP laminate.
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# 1 AR5

SIN Material Lsp Electrode Gap Peak current T1 T2 Action Integral light intencity
[mm] [kA] [us] [ns] [kJ/Ohm] [mV]
A-1 T800/3900-2B NA Conical 2 20.068 14.733 73.125 20.759 17.2
A-2  T800/3900-2B NA Insulation sphere 25 19.726 15.76 75.19 20.476 352
A-3 T800/3900-2B NA Insulation sphere 75 19.511 16.372 76.378 20.318 464
B-1  T800/3900-2B Applied Conical 2 20.625 14.56 71.964 21.565 484
B-2  T800/3900-2B Applied Insulation sphere 25 20.254 15.483 73.588 21.096 210
B-3  T800/3900-2B Applied lation sphere 75 20.059 15.928 74.615 20.9 400
C-1 A5052 - Conical 2 20.694 14.585 71.706 21.598 31
C-2 A5052 - Insulation sphere 25 19.826 15.76 75.19 20.476 352
C-3 A5052 - Insulation sphere 75 19.511 16.372 76.378 20.318 464
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Thickness = Peak Current Al

S/N Material [mm] [KA] [Azs] Electrode type
AL2.0-100kA-N  A2024-T3 2.0 -98.4 520000 Needle
AL2.0-100kA-D  A2024-T3 2.0 -96.8 520000 Jet Diverter

QI4s-100kA-D CFRP 4.7 -92.8 480000 Jet Diverter
QI3sM-100kA-D CFRP 35 -96.8 520000 Jet Diverter
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