43

CoHl°lA 43 ¥4 EUE A|x¥

oA

ol Al A

Weld Quality Monitoring System in CO, Laser Welding

Hyunsung Park and Sehun Rhee
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Fig. 1 Schematic diagram of the monitoring system
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Fig. 2 Output signal of sensors (6kW, 6m/min)
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Fig. 3 Signal sensors and bead shape with travel
speed (6kW)
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Fig. 4 Signal of sensors and bead shape with laser
power (3m/min)
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Table 1 Model summary and estimated errors
Partial Full
Total . .
. penetration penetration Neural network
regression . .
regression  regression
Adjusted R* 0.493 0.929 0.773
Standard error of
th . 0.4597 0.1373 0.0213
. e estimate
Penetration
depth Frror on 36.8 10.3 15 5.2
P training(%) ‘ ‘ : ‘
Error on
production (%) 38.6 8.0 44 4.2
Adjusted R’ 0.715 0.914 0.526
Standard error of
the estimate 0.1316 0.1235 0.0541
Bead width Error on
training(%) 9.8 5.8 4.2 3.5
Error on
production (%) 10.3 5.0 4.8 5.2
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Fig. 5 Real vs estimated depth by neural network
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Fig. 6 Example of defect monitoring (optimal heat
input)
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