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Process characterization and joint mechanical properties of
CO; laser welding of MB8 magnesium alloy

GAO Ming, ZENG Xiao-yan, TANG Hai-guo

(School of Optoelectronics Science and Engineering,

Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract A series of experiments on high power CO, laser welding of MB8 magnesium alloy were carried out, and the
forming rules of the weld seams, the microstructures and tensile strengths of the welded joints were also studied. The
results show that the weld penetration depth is in the direct proportion to the laser power, when the laser power is
increased by 1 kW, the penetration depth will be increased by about 2 mm. The microstructure of fusion zone center is
mainly composed of coarse equiaxed grain with the size of about 60 pm and the precipitating stripe f-Mn is observed in
the grains. The microstructures of heat affected zone are of equiaxed grains with different sizes from 15 to 40 um. The
tensile strength of the laser welded MB8 magnesium alloy reaches up to about 90% of that of the substrate after the
surface defects are avoided. Moreover, the coarse grain of fusion zone, continuous second phase (f-Mn) and weld
porosity are the main factors that result in lower tensile strength of laser welds in comparison of substrate.

Key words: MB8 magnesium alloy; laser welding; weld shape; microstructure; mechanical properties

[1-2]
[3-5] [6]

[7-8] [9-14]

[9, 15-16]

(2008AA030116); (200804871013)
2010-05-25 2010-11-05
027-87792404; E-mail mgao@mail.hust.edu.cn



940 2011 5
AZ AM é'? Weld seam
MBS -
17 3 mm +-————8— 8
MBS — | 90 T30
180
0.3 m/min 73% 2
Fig.2 Dimensions of tensile test specimens (mm)
MBS
MBS
“42g
CO, 10 mm MBS8 —10 mL —20mL —100 mL )
HV,
1 15s
Rofin Sinar TR050 5kW CO,
TEM, 286 mm
0.6 mm 10 mm MB8 21
100 mm><50 mm ( 3 MBS
) 1.8% Mn-0.18%Ce-98.02%Mg 3 MBS
(P) ) 1.0~4.0 kW
0.5~2.0 m/min 1 mm
10 L/min He
8 mm 3(g)
10
L/min Ar
1
2
3(d)
Laser head moving direction :
Laser beam 4
Trailing gas jet 4
i l 1 kW
S A | Sh 2 mm 4 KW
gas cover 1 m/min 10 mm 3(d)
7
/ / ' v Workpiece
.
1 MBS
Fig.1 Schematic diagram of laser welding of MBS
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Fig.3 Cross-section morphologies of laser welded MB8 magnesium alloy at different laser powers (P) and weld velocities (v):
(a) P=1 kW, v=1 m/min; (b) P=2 kW, v=1 m/min; (c) P=3 kW, v=1 m/min; (d) P=4 kW, v=1 m/min; (¢) P=1 kW, v=2 m/min; (f) P=
2 kW, v=2 m/min; (g) P=3 kW, v=2 m/min; (h) P=4 kW, v=2 m/min
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Fig.6 Microhardness distribution of typical laser weld seam
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Fig.5 Microstructures of typical laser weld seam: (a)
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Fig.7 Surface (a) and transverse (b) morphologies of laser filling weld of MB8 magnesium alloy at P=4 kW and v=0.8 m/min
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