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Abstract Galvanized steel and AISI 304 stainless steel are lap-welded by a pulsed-Nd: YAG laser. The weld joint is
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of good surface quality based on the shear strength which reaches its work requirement. The effects of the laser
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welding process parameters such as laser current, welding speed and defocused distance on the shape of the weld
seam are investigated. The optimum welding parameters are /=350 A, V=100 mm/min, AF=—1 mm, f=4 Hz,
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160.3900; 140.3390; 140.3530

W=10 ms, and there is no weld trace on the back of AISI 304 stainless steel at the same time. The microstructure of
heat affected zone is higher than that of the base metal.
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the welded seam is martensite and residual austenite, and close to the side of galvanized sheet, there is a small
OCIS codes

amount of pearlite. Because of the existence of martensitic hardened layer, the microhardenss in the weld seam and
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Table 1 Chemical composition of base metal (mass fraction, %)

Substrate C Si Mn

P

S Cr Ni Mo Fe

<0.08
0.06

0.05
0.7

0.4
1.2

Galvanized steel

AISI 304

0.025
0.03

Bal.
Bal.

0.015
0.014

/
18

/
8

/
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0.06
/
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Fig. 2 Schematic diagram of samples for shear tensile strength testing
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Fig. 3 Trend of penetration and pool width with laser parameters. (a) current, (b) speed, (c¢) defocused distance
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Fig. 4 Macro-morphology of the joints and welded trace on the back surface. (a) I=320 A, V=100 mm/min, AF =
—1 mm, (b) I=350 A, V=100 mm/min, AF=—1 mm,(c)I=370 A, V=100 mm/min, AF=—1 mm, (d) I=
350 A, V=60 mm/min, AF=—1 mm
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Table 2 Weld penetration depth and shear strength of typical weld joints

Speed Defocused Penetration Shear
Number Current I/A ) ) Welded trace
V /(mm/min)  distance AF/mm depth L/mm strength z/MPa
1 320 100 —1 1.35 60 No
2 350 100 —1 1.53 194 No
3 370 100 —1 1.57 218 Yes
4 350 60 —1 Penetration 335 Yes
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Fig. 5 Microstructures of the weld. (a) weld center, (b) side of stainless steel, (c) side of galvanized steel
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(a) side of galvanized steel, (b) side of stainless steel
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