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Laser Materials Processing for CFRP Composites
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(Received on March 31,2014)

The applications of carbon fiber reinforced plastic (CFRP) composites is how growing in aerospace and automotive
industry. However, some issues restrict the applications to limited area. The price of CFRP composite is high and
material processing is not easy. It makes production cost higher. In the present work, a fundamental investigation in
developing a new laser machining of CFRP composites has been carried out using a ultra short pulsed
laser(Q-switch YAG laser). Thermoplastic- and thermoplastic matrix CFRP composites was cut by Q-switch
Nd:YAG laser with the wave length of 532nm and the pulse duration of 8ns. The cut surface was observed using a
laser microscope. The quality of cut surface was excellent without burning of plastic resin, carbon fiber charring
and getting untied. Kurf Width was about 0.21mm, when the beam diameter was 0.2mm. This laser machining
process is not thermal cutting, but is laser ablation process. Laser cutting and drilling carried out by a SM fiber
laser,
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Fig. 1  Laser Materials processing using a short

pulse laser.
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Fig.2 Laser pulse and plasma pressure during
nano-pulse laser irradiation?
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‘Fig.3 Lser ablation processing system
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Fig.5 Laser drilling of thin CFRP(t=1.2mm)

Fig.6 Laser drilling of thick CFRP (t=11.5mm)
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Fig.7 ross section of thermoplatic CFP
Cut by Q-swtch YAG laser
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s " Fig. 8
Micro photograph of C F R P cut by
Q-switch YAG laser (x400)
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(a) Making windows on skin panel of CFRP

Fig.9 CFRPT Car Handle has 7 holes made
by laser ablation

Fig.10 CFRPT Car Battery Case trimmed by
CW single mode Fiber laser and drilled by
Q-switch YAG laser
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Fig,13 Mosaic Joint of CFRP prepared by laser
Ablation
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(b) Structure of acoustic liner

Fig.14 Laser drilling of acoustic liner of CFRP®’
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(a) Acoustic liner composed of CFRP and
Aramid resin

(b) Laser drilling of CFRP panel for acoustic

liner (dia.ofhole: 1 mm)
Fig.15 Laser drilling of CFRP panel for
acoustic liner
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