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High Speed Laser Cutting of CFRP using 5-kW Single-mode Fiber Laser
Y. Takubo, K. Suzuki, S. Sakamoto, Y. Yamagata, and Y. Terada
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We demonstrated a 5-kW continuous-wave (CW) single-mode fiber laser with a 7 m-long laser delivery cable. To achieve
both high power and long laser delivery cable length, we adopted an all-solid photonic bandgap fiber (PBGF) to suppress
effectively stimulated Raman scattering (SRS). The beam quality factor (M?) remained stable at 1.6 independent to the
output power, and a high wall-plug efficiency (WPE) of 38% was achieved at the maximum output. In addition, the stable
output during long-term operations exceeding 200 hours confirmed the high reliability of the system. When our laser was
combined with a high-speed wobble head, it demonstrated excellent cutting performance on 19-mm-thick carbon fiber
reinforced plastic (CEFRP) plates.
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Fig. 1. Cross section of all-solid PBGF.
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Fig. 2. Schematic diagram of the 5-kW single-mode fiber laser.
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Fig. 5. Near-field pattern (NFP) of the fiber laser.
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Table 1. Items for robustness evaluation.
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operation.
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