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3 kW single-mode Yb -doped fiber laser and demonstrations
of highly reflective materials processing

S. Ikoma, H.K.Nguyen, K. Uchiyama, M. Kashiwagi, and K. Shima
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A high power single-mode fiber laser is required sufficient length of delivery fiber and stable output power for
the sake of design flexibility of a laser system. A 3 kW all-fiber single-mode Yb-doped fiber laser has been dem-
onstrated. The length of the delivery fiber is 20 m which is long enough to be used in most of laser processing ma-
chines. SRS (Stimulated Raman Scattering) is 30 dB below the laser light power at the output power of 3 kW even
with a 20-m delivery fiber. The M-squared factor is 1.3. Single-mode beam quality is obtained. And to evaluate
practical utility of the 3 kW single-mode fiber laser, BoP (Bead on Plate) demonstration onto a pure copper is car-
ried out.
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Fig. 1. Schematic configuration of fabricated 3 kW
single-mode fiber laser with a 20-m long delivery fiber.
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Fig. 2. Output power of 3 kW single-mode fiber laser
and beam profile at the focal point.
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Fig. 3. Output spectra at the laser outputpower of 3 kW.
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Table 1. Test conditions of processing demonstration.
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Fig. 4. Cross-section of the copperplates molten by

3 kW laser output power.

(a) Single-mode fiber laser.

(b) Multi-mode fiber laser.
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Table 2. Measurements of penetration depth and bead
width in the processing demonstraions.
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