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Processing of CFRP by Using 3 -kW Output Single -mode Fiber Laser

Y. Takubo, S.Ikoma, Y.Umeda, K. Uchiyama, and K. Shima
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High speed continuous processing of carbon fiber reinforced plastic (CFRP) is demonstrated by using a 3-kW
single-mode fiber laser and a galvanometer scanner. The thermoset CFRP with the thickness of 3.1 mm is
successfully cut with 100 scans at the scanning speed of 13 m/s. The corresponding effective cutting speed
is 7.8 m/min. The laser is scanned continuously with the time interval of the laser irradiation of less than 20 ms.
The processing results show the good surface conditions with the heat-affected zone (HAZ) of 97 um on average.
The results indicate the high power CW single-mode fiber laser is applicable to the high speed CFRP processing.
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CFRP Carbon Fiber Reinforced Plastic
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Fig. 1. CFRP processing setup.
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Fig. 3. Kerf depths versus the number of scans. (focal
position is the surface of the CFRP plate)
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Fig. 4. Kerf depths versus the total number of scans.
(focal position is shifted to 1-mm inside the CFRP
plate after 30 scans on the surface of the plate)
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Fig. 5. Kerf depths versus the total number of scans.
(focal position is shifted to 2-mm inside the CFRP
plate after 30 scans on the surface of the plate
and 30 scans on 1-mm inside the plate)
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Table 1. Scanning conditions in cutting experiment.
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Fig. 6. Side view and cross-sectional view of the
processed CFRP plate.
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Fig. 7. Microscopic image and SEM image of the top
view of the processed CFRP plate.
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Fig. 8. Size of the HAZ versus the pressure of the
assist gas.
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