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Experimental investigation on laser welding dissimilar materials
between galvanized steel and carbon steel plates

DONG Qifeng YAN Cuo LIAO Xian-yu
( State Key Laboratory of Advanced Design and Manufacture for Vehicle Body Hunan University Changsha 410082 China)

Abstract: Dissimilar metal plates welding between galvanized steel and carbon steel was investigated experimentally. The
fiber laser and equipped robot were used in the experiment. The microstructure and mechanical properties of joints were analyzed.
Based on the experiment the influence of parameters variation such as laser beam power welding speed and defocusing distance
on the width and depth of welding seam was studied. The experimental results indicate that the width and depth of welding seam
are inclined to be higher with the increase of laser beam power and the decrease of welding speed and the surface hardness in the
welded joint and heat affected zone are higher that of base materials and the tensile strength of the welded joint is
reasonable equal to that of the carbon steel under the experimental condition. It is advisible that laser beam center offset a bit to
the carbon steel side so as to prevent the uncoinciding between the centerline of joint and butt caused by the material physical
properties difference and to keep the continuity of strength and performance in the joint during the laser welding dissimilar
materials between galvanized steel and carbon steel.
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Table 1  Chemical constitution of materials( mass fraction)
w( C) w( Mn) w( Si) w( S) w( P) w( Zn) w( Cr)
carbon steel 0.18 ~0.28 0.40 ~0.70 <0. 30 <0.05 <0.045 _ _
galvanized steel <0.18 <0.2 <0.50 <0.015 <0.025 <0.015 <0.08
Table 2 Mechanical properties of materials laser beam
yield strength /MPa strength of extension/MPa ;
carbon steel 200 ~225 260 ~280 '; '
310 ~350 welding seam :
|

galvanized steel

-

Fig.1 Metallurgical structure of materials

a—galvanized steel b—carbon steel
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Table 3 Laser specifications

numerical value

parameters
maximum power 4kW
wavelength of laser 1. 06 pm
spot diameter 0. 4mm
beam mode TEMg
output mode continuous
I mrad

angle of divergence ( half-angle)

1.3

Fig.2  Principle diagram of experiment setup
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Fig.3  Specimen dimensions for tensile test
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Fig.5 Laser power-dimensions of welding seam relationship
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Fig.6  Welding speed-dimensions of welding seam relationship
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Fig.7 Defocusing distance~limensions of welding seam relationship

WDW-£200

: &M"E galvanized steel 2

Fig.8 Macro-morphology of fracture samples

Table 4 Mechanical property of tailor-welding sheet

number of tailor-welded sheet o, /MPa oy, /MPa
1 210. 20 280. 27
2 206. 02 275. 38
3 200. 56 267. 64
4 201. 87 269. 02
5 214.87 286. 44
9 1.4kW. 35mm/s.
carbon welding galvanized
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Fig.9 Micro-hardness distribution along the welding seam
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Fig. 10  The surface morphology of welding seam( 32 *)

a— laser beam center located in the joint center of the galvanized / carbon

steel b—laser beam offsets to carbon steel 0. 2mm
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Fig. 11 Metallurgical structure of tailor-welding seam( 200 *)
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