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Hybrid Laser-Arc Welding of AZ31B Mg Alloy

LIU Li-ming, WANG Ji-feng, SONG Gang

(Department of Material Engineering , Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract Hybrid laser-arc welding was used to join AZ31B Mg alloy. Weld penetration, surface formation were
researched, and effect of arc stability was investigated in positive and negative welding directions during hybrid
welding. The results showed that the weld penetration was increased by more than about one times and the weld
stability increased by more than one times, compared the positive direction hybrid welding with gas tungsten arc
welding only. It has been proved that the welding for magnesium is a perfect process. For negative direction hybrid

welding, welding stable was further improved, but weld penetration was not increased. In addition, arc stability in
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hybrid welding and arc root location were discussed.
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Fig. 1 Hybrid laser-TIG welding
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Table 1 Chemical components of base metal

Al Zn Mn Si Mg
3.00 0.90 0.31 0.02 Bal.
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Table 2 Hybrid laser-TIG welding parameters

Laser average output power 400 W

Arc current 100 A

Focal point 2 mm below metal surface
Welding speed 1100 m/min

0 45°

Dy, 2 mm
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Fig. 2 Penetration comparison
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Fig. 3 Weld surface comparison
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Fig. 4 Critical stable travel speed
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Fig.5 Positive and negative direction weld surface

(top: negative; bottom: positive)
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Fig. 6 Positive and negative direction penetration

(top: negative; bottom: positive)
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