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Abstract

In automotive industry, light weight vehicle is one of issues because of the
air pollution and the protection of environment. Therefore, automotive
manufacturers have tried to apply light materials such as aluminum to car body.
Aluminum welding using laser has some advantages high energy density and
high productivity. It is very important to understand behavior of plasma and
keyhole in order to improve weld quality and monitor the weld state.

In this study, spectral analysis was carried out to verify the spectrum for
plasma which is generated in laser welding of A 6000 aluminum alloy. Two
photodiodes which cover the range of plasma wavelength was used to measure
light emission during laser welding according to assist gas flow rate and
welding speed. Analysis of relationship between sensor signals of welding
variables and formation of keyhole and plasma is performed. To determine the
level of significance, analysis of variation (ANOVA) was carried out.
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Si

Fe
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Mg

Cr

Zn

Ti

other

Al

0.98
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0.07

0.33

0.02

0.02

0.01

0.01
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Sensor signals, P=4kW, V=9 m/min, Assist gas = Non

WMWWWWWWL |

0 05 1 1.5 2 25 3
Time (sec)

=

Signals of sensor 1 (\))
o o

.WWWWMMW o

1 L !

Signals of sensor 2 (V)
o
T

o

!

J.

1 15 2 2.5 3
Time (sec)

(a) Sensor signals

Surface bead

Back Bead
Time (sec) 02 ~ 067 093 ~ 133 158 ~ 205
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Fig. 3 Sensor signals and the bead shape without assist gas at 9m/min welding speed

Sensor signals, P=4kW, V=9.0m/min, Assist gas = Ar U 15/min L 10l/min
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Sensor signals, P=4kW, V=10.0m/min, Assist gas = Ar U 15U/min L 10i/min
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Fig. 8 Sensor signals and the bead shape at the weld speed of 10 m/min
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Sensor signals, P=4kW, V=11.0m/min, Assist gas = Ar U 15/min L 10l/min
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Sensor signals, P=4kW, V=12.0m/min, Assist gas = Ar U 15/min L 10l/min
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Fig. 11 Sensor signals and the bead shape at the weld speed of 13 m/min
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Table 3 ANOVA for average of sensor 1 according to assist gas flow rate

Factor Sum of square Dfiiiin?f Mean square Fo F(0.05)
Average 109.19 3 36.39 54.15 3.2
Error 11.42 17 0.67
Total 120.61 20

Table 4 ANOVA for average of sensor 2 according to assist gas flow rate

Degree of

Factor Sum of square freedom Mean square Fo F(0.05)
Average 27.81 3 9.27 29.46 3.2
Error 5.35 17 0.32

Total 33.17 20

Table 5 ANOVA for average of sensor 1 according to welding speed

Factor Sum of square Dfii:jin?f Mean square Fo F(0.05)
Average 7.08 4 1.77 4.23 3.63
Error 3.77 9 0.42

Total 10.85 13
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Table 6 ANOVA for average of sensor 2 according to welding speed

Degree of

Factor Sum of square Mean square FO F(0.05)
freedom
Average 1.85 4 0.46 4.67 3.63
Error 0.89 9 0.1
Total 2.74 13
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