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Welding Characteristics of AZ31B Magnesium Alloy/Stainless Steel
Dissimilar Alloys by Dual Beam Laser Welding-Brazing Process
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Tan Caiwang

Abstract AZ31B magnesium alloys and 201 stainless steel are joined by laser welding-brazing process with Mg based
filler. The welding characteristics including influence of processing parameters on weld appearance, mechanical
properties and fracture behavior are studied. Results indicate that satisfactory appearance of welds without evident
defects can be achieved by dual beam laser-brazing process with filler. A wide processing window is obtained. The
tensile-shear test shows that fracture occurred at two places, weld seam and heat affect zone (HAZ) at the welding
side of Mg alloys. The maximum shear strength can reach 193 MPa. which is 71% of that of Mg base metal. The
microstructure observed indicates that seam and HAZ are weak parts, which results in failure of joint due to presence
of coarse grains. Metallurgical reaction occurs at the brazing side, where reaction layer with thickness of 1~2 um

forms.
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Table 1 Chemical compositions of AZ31B

magnesium alloys

Element Al Zn Si Fe Mg

Mass 553
R Eandts JNe]
fraction /%

0.5~1.5 0.10 0.005 Bal

#2201 RNFEMAILFA

Table 2 Chemical compositions of 201 stainless steel

Element C Si Mn P N Cr Ni Fe
Mass fraction /% <0.15 <0.75 5.5~7.5 <0.03 <0.06 <0.25 16~18 3.5~5.5 Bal.
E L RNVAIR SR R iV
Table 3 Chemical compositions of AZ31 welding wire

Element Fe Al Zn Mn Si Mg
Mass fraction /% 0.0018 3.27 1.26 0.24 0. 0072 Bal.
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Fig. 1 Schematic diagram of the laser welding-brazing process in the dual beam mode
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Table 4 Welding parameters adopted in the experiment

Number P /W V,/(m/min) V./(m/min) E /(k]J/cm)

1 1200 0. 24 0. 84 3.0
2 1300 0.22 0. 80 3.5
3 1350 0.16 0.56 4.5
4 1200 0.14 0.51 5.2
5 1200 0.12 0.42 6.0
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Fig. 2 Influence of weld heat input on weld seam length
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Fig. 3 Relation between heat input and shear force
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Table 5 Welding parameters adopted in the

experiment

Number P /W V,/(m/min) V./(m/min) E /(k]/cm)

1 1800 0. 30 1.05 3.6

2 1500 0. 25 0. 90 3.6

3 1350 0.22 0.77 3.6

4 1200 0. 20 0.70 3.6

5 960 0.16 0.56 3.6
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welding speed and seam width
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Fig. 6 Relation between welding speed and shear force
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Fig. 7 Microstructure of the welding joint at the

magnesium side
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Fig. 9 Fracture appearance of the weld seam
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Table 6 EDS analysis result

Element  Mass fraction /% Atom fraction /%
MgK 54. 32 62.25
AIK 27.77 28.67
MnK 17.91 9.08
Matrix Correction ZAF
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