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Study on the control system for the weld appearance quality
during laser welding with filler wire

Yang Wenguang, Liu Chun, Chen Wuzhu, Zhang X udong
( Department of Mechanical Engineering, Tsinghua University, Beijing, 100084)

Abstract: The effect of the parameters on weld appearance quality during laser welding with filler wire is studied in
the article. The appearance quality obtained by controlling the wire feeding speed is compared with that obtained by
controlling w elding speed during laser welding with variable gap width. T he result shows that it is better to control wire
feeding speed for narrower gap width, otherwise it is better to control welding speed for wider gap width. To meet the
weld appearance quality requirement during high accuracy welding process, the double MCU system based on 80c51 is
developed, w hich can adjust the welding parameters by gap width during welding process to assure benign w eld appearance
quality during laser welding with filler wire.
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Fig.3 Sections of the weld with variable gap width, fixed wire feeding
speed and fixed welding speed
P=2kW, v,= 0.8m/min, v¢= 0.915m/ min, d1= 2mm,
dr= 0. 7mm
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Fig. 4  Sections of the weld with variable gapwidth, variable wire

feeding speed and fixed welding speed

P=2kW, v = 0.8m/min, d = 2mm, d,= 0.7mm
a—S=0.lmm b—S=0.2mm c¢—S= 0.3mm
d—S=04mm e—S=0.5mm

Fig. 5 Appearance of the full weld obtained by controlling wire feeding
speed to adapt for variable gap- width
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Fig. 6  Sections of the weld with fixed gap width, fixed wire feeding

speed and variable welding speed
P=1.8kW,S=0.2nm,v = 1. 5m/min, d = 2mm,

d,= 0. 7mm
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Fig. 7 Sectns of the weld with variable gap- width, fix ed wire feeding
speed and variable welding speed
P=1.8kW,v = 1.5m/ min, d1= 2mm, d,= 0. 7mm
a—S=0.lmm b—S=0.2mm c¢—S= 0.3mm
d—S=0.4mm e—S= 0.5mm
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Fig. 8 Appearance of the full weld obtained by controlling welding
speed to adapt for variable gap- width
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