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Abstract

The dissimilar welding between magnesium alloy and steel sheet was required in automobile industry to
increase the strength of the dissimilar joints. Laser brazing is one of the good joining processes for Mg-
steel dissimilar joint.

In this study, the effect of coating materials was evaluated on the laser brazing for the dissimilar joint
between AZ31 and coated steels such as Zn, Sn and Ni. Diode direct laser was used to braze the lap-edge
joint with Mg600 filler wire and Superior #21 flux. The wettability was best on Zn coated steel. The
interlayer was formed at the interface between brazement and steel for all coating materials. The strengths
of brazed specimen were 146.5N/mm, 204.6N/mm and 101.6N/mm for Zn, Sn and Ni coated steel
respectively.
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Table 1 Chemical contents of AZ31(wt%)

Al 7n Mn Mg

3.07 0.82 0.29 Bal.

Table 2 Mechanical properties of AZ31

Thick. YS TS El

2.0mm 215MPa 274MPa 12%.
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Table 4 Nominal composition of TiBraze Mg600
filler wire(wt%)

Al 7n Mn Be Mg

9 2 0.2 0.0006-0.0008 Bal.

Table 5 Nominal properties of TiBraze Mg600
filler wire

Melting temp.

TS. Brazing temp.

Solidus Liquidus

207-230MPa 600-620C 445C 600T

Table 6 Nominal composition of #21 flux

LiCl KCl1 NaF NaCl
25-40% 20-45% 2-13% 20-35%
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Fig. 1 Schematics of magnesium-steel joint

Fig. 2 Surface of the brazement for (a) Zn, (b)
Sn and (c) Ni coated steel
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Table 7 Test conditions for laser brazing
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Zn 1400W 0.7m/min +30mm
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Fig. 3 Cross—sectional views of the brazement for
(a) Zn, (b) Sn and (c) Ni coated steel
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Table 8 Measured value of wetting angle and surface
free energy ratio

Coating Wetting angle s y}/ =

Zn 15.5° 0.964

Sn 39.0° 0.777

Ni 69.0° 0.358
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Fig. 4 SEM images of brazement/steel interface
for (a) Zn, (b) Sn and (c) Ni coated steel
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Fig. 5 SEM image of brazement/magnesium interface
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Fig. 6 Maximum tensile load of brazed joint for
various coating materials

Table 9 Maximum tensile load of brazed specimen
for various coatings

Maximum tensile load, N/mm
Coating
Mean Std. deviation
7Zn 146.5 35.2
Sn 204.6 40.1
Ni 101.6 13.4
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