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Formation Regularity of Pores During Laser Welding of Die-Cast
Magnesium Alloys and Its Mechanism
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Abstract Welding pore is the main problem during laser welding of die-cast magnesium alloys. The influences of
laser power density and heat input on pore formation regularity during laser welding of die-cast magnesium alloys are
studied. The formation regularities of pore are different under low and high laser power densities. Under low laser
power densities (less than 1.6 X< 10° W/cm”), porosity increases with the increase of weld heat input; under high
power densities(more than 3.2 X 10° W/cm®), the minimum value of porosity can be obtained at certain weld heat
input, and changing weld heat input a bit higher or lower than this certain value both increase porosity, but when the
weld heat input is low enough. low porosity can be obtained. The different regularities can be attributed to the
influences of laser power density and weld heat input on welding thermal process and the behaviors of gas sources in
weld pool. It is found that suppressing the atomic hydrogen precipitation is the key of obtaining low porosity welds.
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Table 1 Nominal chemical composition of AM50

magnesium alloy (mass fraction, %)

Mg Al Zn Mn Zr

Bal. 4.9 — 0. 26 —
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Fig. 1 Typical cross sections of CO, laser weld seam under different welding conditions
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Fig. 2 Typical cross sections of fiber laser weld seam under different welding conditions
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Fig. 3 Effect of laser power and welding speed on

porosity of CO, laser weld seam
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Fig. 4 Effect of laser power and welding speed on

porosity of fiber laser weld scam
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Fig. 5 Effect of laser power density and welding heat

input on porosity of laser weld seam
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Fig. 6 Cross sections of laser weld seam with different

hydrogen removal conditions. (a) no hydrogen
removal solution, (b) hydrogen removal solution

before welding
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Fig. 7 Cross sections of laser remelting experiment
(a) three scanning by fiber laser, (b) remelting

by CO, laser after fiber laser scanning
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