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Abstract

The laser welding in the automotive industries has been used widely for the butt joint of blank sheets rather than
the lap joint of automotive body panels. But as a substitute for the spot welding of automotive body panels, the so
called three dimensional laser welding will be important for the body panel engineers. Specially the laser welding of
body panels with a smooth weld line is applied increasingly, for example, to the side panels.

So far, some criteria of the laser weld quality was suggested by in-house regulations or national standards from
experiences and/or rule of thumbs. In the manufacturing places, a go or no-go criterion is adopted because of the
simplicity or a lack of rational criteria. It is true specially for the selection of the process parameters, which gives the
basic causes for the good quality of laser welds.

In this study, the effects of joint combination, gap and welding speed on the lap joint CO, laser welding of two
mild steel sheets with different thicknesses are obtained through a 2x3x7 factorial experiment. The results of the
weld quality are statistically analysed using analysis of variance (ANOVA) and compared between two characteristic
zones, which are separated by the type of sectional shapes and the level of input energy per volume. The thickness
combinations are 0.8mm/1.2mm, 1.2mm/0.8mm of mild steel sheets. The welding speed covers from the deep
penetration to the partial penetration. The gap size has three levels of no-gap, 0.16mm, and 0.26mm. The bead width,
penetration depth and input energy per volume are measured and used as the weld quality criteria.

(Received March 6, 2002)
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Table 1 Chemical composition of mild steel used
(wt.%)

C Mn P Si S S-Al
€0.0025 | €0.15 | €0.013| €0.02 |0.013 | 0.035

Table 2 Mechanical properties of mild steel used

Young's | Poisson’s | Uniform Tensile
modulus ratio elongation | strength
210GPa 0.3 40% 299MPa
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Table 4 Welding zones characterized by sectional
features and input energy per volume

Speed Vi v2 V3 V4 V5
1 1 1 1 1
e
Type of ) i ' @
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Zone Z1 j Z2 |ZH I Z4
Border line T1 T2 T3
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