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Highly efficient and high quality pure copper welding with the blue diode laser, which has high optical
absorption into pure copper, is expected to be realized. It is necessary to clarify the interaction between
copper and laser beam when a blue diode laser is focused and irradiated on pure copper, and we focused on
the blue diode laser-induced plume generated during copper welding. In this study, as a basic research to
elucidate the interaction between the laser beam and the blue diode laser induced plume generated during
welding of pure copper, spectroscopic analysis of the plume was performed to identify the plume constituent
elements and their spatial distribution was experimentally clarified. The emission lines in the spectra were
found to be Cu and CuO, indicating that the composition of the plume varies spatially.
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Fig. 1 Schematic diagram of experimental setup.
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Table 1 Experimental conditions.

Output power 1400 [W]
Scanning speed 25 [mm/s]
Spot diameter 300 [um]
Intensity 1.98x10°[W/cm?]
Sample Cu (30x10x2 [mm?])
Shielding gas Ar
Ar flow rate 40 [L/min]

Table 2 Spectral measurement conditions.

Integration time 2.5 [ms]
Fiber core diameter 50 [um]
Field of view ®100 [pum]
Filter Protective glass, 510
nm long pass filter,
ND filter
Wavelength range 510-650 [nm]
Pixels 2048 [px]
Wavelength resolution 0.66 [nm]
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Fig. 2 Melting area shape and plume generation behavior. (a) Surface .
and (b) cross-sectional image of pure copper plate after blue 500 550 600 650
diode laser welding and (c) high speed camera images of blue Wave|ength [nm]

diode laser induced plum.

Fig. 4 Spectrum of laser induced plume of pure copper at the detected
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Fig. 5 Spectrum of laser induced plume of CuO (black line) and Cu (gray
line) at the detected height of 4 mm when the atmosphere in the
chamber was replaced with argon gas.
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Fig. 6 Spectrum of laser induced plume of pure copper at the detected

height of (a) 0.2 mm and (b) 4 mm. Gray dotted line was the
spectrum of neutral Cu atom. Gray dashed line was the spectrum
of CuO.

20 ETFHIMOZR 2 KD 545 % X724 B % Fig. 6
2R3, (a) WL AE E02 mm O E CTEHl L 72 A
X7 MV THY, (b) FINT A 4 mmoE TR
LR THL. BOEBRLYEELZZHEHROEED.
5 HBIECud PR 2 B IZCuO DR Z RS, ¥ —
VW IEHZWZWEAr A AEZBEHL, V=V IEH R A%

- 174 -

mCu(515.54 nm) = CuO(606.48 nm)
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Fig. 7 Ratio of spectral intensity of Cu (51554 nm) and CuO (606.48
nm) in the blue diode laser-induced plume.
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