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Research of Lap Gap in Fiber Laser Lap Welding
of Galvanized Steel
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Abstract The research on laser lap welding of galvanized steels in automobile industry is very significant. The
effects of gap on the features and mechanical properties of welding seam are analyzed. Meanwhile, the impact of
setting small gap between faying surfaces on suppressing defects that caused by zinc vapor is studied and verified by
experiments. The range of laser power and lap gap is also investigated. The outcome implies that for laser lap
welding of HC260LAD+Z 100 MB galvanized steel sheet whose thickness is 1.35 mm, gaps exceeding 0.1 mm will
suppress the defects caused by zinc vapor effectively. Penetration reaches the maximum value when the gap is about
0.15 mm. Greater laser power of 4 kW, has better tolerance on gap from 0.05~0.2 mm.
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Fig. 1 Platform for lap welding experiments
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Table 1  Chemicalcomponent of experiment materials[ mass friction (max), %]

Steel grade C Si Mn

P S Al Ti Nb

H260LAD 0.11 0.50 0. 60

0.025 0.025 0.015 0.15 0.09

2 SLIRAORIY I 2R RE

Table 2 Mechanical properties of experiment materials

Yield strength /MPa

Tensile strength /MPa

Elongation Agomm

260~330

350~430

=26%

IO SR TR AT A7 B 45 4 T A R 2 1
BRI Iy L R 4 52 DR A 7 o R AR AR A 99
T 28 KR ) R A AR Y R T 99 50 8

B 7E S0 AR IE R e Sk 47 B B 4 — S 60 mm,
RO B BE 2 man/min ™, 00 B R
100 mm X 30 mm X 1. 35 mm (K & X 75 fF X JE ),
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Welding velocity 3 m/min
B2 AR SR 1 5T 5 4 Shielding gas Ar flow 15 L/min
Fig. 2 Tensile shear tests of welding seam at Shielding gas blowing angle 45°
room temperature Inner diameter of blowpipe 8 mm
2.2 St Blowing direction Opposite to welding direction
Defocusing amount 0
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(c) specimen 6 (gap (f) specimen 9 (gap @s gaj (D) specimen 15 (gap
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Fig. 4 Front surface of welding seams when the lap gap is set
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Fig. 5 Macro metallograph of cross sections of welding seams
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