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A Study on the Feasibility of Partial Penetration Laser Welding
for the Lap Joint of 390MPa High Strength Steel Sheets
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*Center for System Control and Laser Applications,Institute for Advanced Engineering,
Yongin Kyunggi-Do, Korea

Abstract

After high power lasers are avaliable in the commercial market, the number of applications of the laser welding has
been increased in manufacturing industries. Although the tailored blank laser welding of butt jointed steel sheets is
well known recently in the automotive industries, the lap joint laser welding is a new technology to the automotive
manufacturing people as well as the design people. But the deep penetration laser welding seems to be preferred to
the partial penetration welding for the lap joint welding in the automotive manufacturers because the partial penetration
is a serious defect for the butt joint.

In this study, the feasibility of partial penetration welding for the lap joint CO, laser welding was studied for the
Imm thick 390MPa high strength steel sheets for automotive bodies. The process window of the lap joint partial
penetration welding was obtained from experiments with the gap size and the welding speed as process parameters.
The partial penetration welding was found excellent on the basis of the tensile shear strength and sectional geometry.
The bead width, input energy per volume, tensile-shear strength, deformation energy and the sectional geometries after
tensile-shear tests of partial penetration welded specimens are compared with those of full penetration welded

specimens with a series of gaps and welding speeds.
(Received February 1, 2002)

Key Words : Partial penetration laser welding, Lap joint, Tensile-shear Strength, CO, Laser welding, High strength
steel sheets of 390MPa, Gap effect, Welding speed effect
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Table 3 Experimental number of welding speed
and gap size conditions for lap joint

8145 BRG] mE BEEY 84 AL |
welding
Table 1 Chemical composition of APFC390 Gap
Speed 0.0 0.2 04
C Mn P Si S S-Al
3.0 1 7 13
0.026 | 0.50 0.08 0.03 0.020 0.035
3.3 2 8 14
Table 2 Mechanical properties of APFC390 3.6 3 9 15
- - - 3.9 4 10 16
Young's Total Yield Tensile
modulus | Elongation | strength strength 4.2 5 11 17
210 GPa 38.0% 270MPa 389MPa 4.5 6 12 18
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Fig. 1 Tensile-shear specimen
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Fig. 3 Sensitivity of penetration above the gap size
0.4mm
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