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Research on Gap Margin in Laser Butt Welding of High-Strength
Automobile Steel with Hot Wire Filler
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(State Key Laboratory of Advanced Design and Manwfacturing for Vehicle Body, Hunan University ,
Changsha . Hunan 410082, China)

Abstract The fit up precision is one of the facts that restrict the applications of the laser welding of the vehicle body
components in a butt joint. An experimental study on gap margin in laser butt welding of 1.2 mm thick high-strength
automobile steel DP800 is performed with hot wire filler under various butt gaps. Sound weld beads are obtained by
optimizing welding parameters when the butt gap is not more than 100 % of the steel sheet thickness (1.2 mm). The
chemical composition distributions, metallographic phase and mechanical property of the weld are analyzed after
welding. The result shows that the butt gaps have little influence on the chemical composition distributions and
metallographic phase of the weld; the tensile strength of the weld is higher than that of the bass metal when the butt
gap is not more than 83% of the steel sheet thickness (1.0 mm), while it reaches 89.9% of the tensile strength of
the base metal when the butt gap is 100% of the steel sheet thickness (1.2 mm). The requirement of high fit up
precision of butt joint can be loosened dramatically using laser welding with hot wire.
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Table 1  Chemical composition of DP800 and filler wire (mass fraction, %)

Element C Si Mn P S Al Ni Mo Ti
DP800 0.13 0.17 1.96 0.012 <C0. 005 0. 050 — — —
Filler wire 0.028 0.493 1.48 0.0094 0. 0090 — 2.36 0. 239 0.118
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Fig. 1 Schematic diagram of hot wire laser welding
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Table 2 Laser welding parameters with hot wire

8 /mm 0.4 0.6

P /kW 1210 1360
I/A 65 75
V:/(m/min) 0.8 1.2
V./(m/min)1. 2 1.2 1.2

0.8 1.0 1.2 1.3
1510 1600 1800 1950
80 90 100 105
1.6 2.0 2.4 2.6
1.2 1.2 1.2 1.2
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