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Coaxial Monitoring during Laser Lap Welding
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Abstract

Welding process monitoring is advantageous for maintaining weld quality and numerous sensing
techniques have been developed for laser welding. Coaxial image monitoring enables direct monitoring of the
weld pool shape and keyhole behavior, but requires the complex optical system and the image processing
technique. In this study, we coaxially acquired the weld pool images during laser lap welding by using the
camera and special illumination. The welding characteristics — pool width and length, keyhole shape, etc —
were extracted by using image processing and the relationship between these characteristics and the
penetration depth were investigated.
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1 Table 1 Properties of SPCC steel used
mechanical property
YP(MPa) TS(MPa) EL(%)
137 270 37
chemical composition(%o)
(a)Disk Laser (b) Traveling system C Mn P S
Fig. 1 Disk laser welding system 012 0.50 0.04 0.045
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Fig. 3 Schematic diagram of lap joint welding
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Fig. 7 Behavior of clear aperture according to welding
speed (laser power: 3kW)
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Fig. 5 The image processing for laser welding
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Fig. 10, Fig. 11
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Fig. 9 Melt pool length and width according to welding
speed and laser power(1.0t)
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Fig. 10 Top and bottom bead, cross section for laser
welding (laser power: 2kW)
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Fig. 11 Top and bottom bead, cross section for laser
welding (laser power: 2.5kW)
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