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Characteristics of Plasma Emission Signals in Fiber Laser Welding of API Steel (IV)
- Conrelation of Keyhole's Periodic Motion and FFT Analysis Results -
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Abstract

The effects of laser welding beam quality is very large. However, not an analysing case was found for
the difference on the plasma emission signal during laser welding according to the beam quality. Therefore,
in this study, we compared and evaluated penetration and signal change according to the beam quality at
the a similar wavelength band by using a fiber laser and Nd:YAG laser. In addition, we took high speed
videography in order to make sure that FFT analysis reflects the actual motion period of keyhole and
found the period of video analysis and FFT mostly matched. As a result, it is expected to secure higher
reliability than evaluating signal intensity when appling FFT to monitoring.
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Table 1 Specifications of Fiber laser and Nd:YAG

laser
Spec. Laser Fiber laser Nd:YAG laser
Model YLR-10000 HL4006D
Wave length 1,070 nm 1,064 nm
Output power 10,000 W 4,000 W
Beam quality 8 mm-mrad 25 mm- mrad
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Fig. 1 Setup of high speed camera for filming of
keyhole's behavior
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Fig. 2 Bead appearance and cross section in welding
of Nd:YAG laser and fiber laser
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Fig.4 Various raw signals with kinds of laser
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Fig. 6 FFT results of measured signals with welding speeds by lasers
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