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Table 1 Chemical compositions of base metals
(mass%)
Materials Al Zn Mn Si Mg
Pure Mg | 0.004 | 0.005 - - bal.
AZ31 2.87 0.79 0.4 0.008 bal.
AZ61 6.78 0.79 0.35 | 0.008 | Bal.
Table 2 Mechanical properties of base metals
Tensile Elongation Hardness
Materials strength
(MPa) (%) (HK0.025)
Pure Mg 148 8.8 38
AZ31 232 13 77
AZ61 296 11 75
Table 3 Laser welding conditions
Pulse frequency F(Hz) 20
Over lap rate OL(%) 50
Welding speed V(mm/min) 420
Laser output QW) 15, 20, 25
Pulse width W(ms) 2.5,5.0,7.5,10.0
Assist gas flow rate La(#/min) 30
Backing gas flow rate Lg(f/min) 20

YAG laser butt weldability of pure magnesium and magnesium alloy sheet.
Shigekazu TAGUCHI, Toshikatsu ASAHINA and Hiroshi TOKISUE
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Fig.1 Macrostructures of welded joint.
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Fig.3 Microstructures of fusion zone.
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Fig.5 Result of tensile test.
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Table 4 Results of roller bend test.

(a) AZ31
Pulse Laser R (mm)
width output
(ms) ( Jp) 34|56
15 > > >
5.0 20 x | x| x| o
25 x | x o
Base metal < | x| o | o
(b) Az61
Pulse Laser R (mm)
width output
ms) | () |3 i
15 x | x| o| o
5.0 20 < | x| o | o
25 > o | o
Base metal x| o | o | o
(c)AZ31/AZ61
Pulse Laser R (mm)
width output
(ms) ( JF; 34|56
15 < | x
5.0 20 < | x| o | o
25 < | o] o | o

o: Crack free

: Small crack >: Large crack

Ri{mm)

10mm
Fig.7 Appearances of roller bend test specimen
with post heat treatment.

(Pulse width 5.0ms, Laser output 25J)
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