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Abstract

Laser welding with AZ61 filler wire was carried out to improve formability though reduction of porosity
and formation of under fill bead. Optimum welding condition and mechanical properties of butt joint for
400x500x1.3mm magnesium sheets were studied. Optimal welding conditions of laser power, welding
speed, and defocusing length are 1000W, 3m/min, and 2mm, respectively.

Results of tensile test indicated that both tensile strength and elongation of specimens welded with filler
wire were improved at room temperature because of reduction of porosity and under-filled bead formation
in addition to the precipitation hardening and microstructure refinement by Al-Mn and Mg-Al-Zn
precipitates. At elevated temperature of 200~350C, fracture location of tensile specimen was shifted from
weld metal to base metal, indicating less softening of weld metal than base metal.
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Table 2 Laser welding conditions

Laser | Welding | Defocused Gas Wire
] feeding
power speed distance flow speed
(W) (m/min) (mm) (£/min) | (;m/min)
750
1000
1500
2
3
1000 4 2 15 2.5
5
2
0
1000 3 i) 15 2.5
-4

Table 1 Chemical compositions and mechanical properties of AZ31B-H24 Mg alloy and AZ61 filler wire

Chemical composition (wt%)
Material Al Zn Mn Cu Si Mg
AZ31B-H24 3.18 1.02 0.30 0.03 0.02 Bal.
AZ61 5.93 0.73 0.36 - 0.009 92
Mechanical properties
Material Yield Strength(MPa) Tensile Strength(MPa) Elongation (%)
AZ31B-H24 220 290 15
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La Top bead
ser power Cross section
W) Bottom bead
750
1000
1250
1500
(a)
Welding Top bead
speed Cross section
(m/min) Bottom bead
2
3
4
5
(b)
Defocused Top bead
distance Crosssection
(mm) Bottom bead
4

(c)

Fig. 1 Top and bottom bead appearances and
cross—section of weld with various welding
conditions. (a) laser power, (b) welding speed,
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(c) defocusing length
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Table 3 Results of tensile test of welded joint

Yield strength | Tensile strength | Elongation | Fracture

Welding (MPa) (MPa) (%) location
With 200 290 9.6 WM

filler wire

Without 170 205 17 WM

filler wire
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Fig. 2 Microstructure of weld metal welded with
and without filler wire

EDS analysis

TEM micrograph

Fig. 3 TEM micrograph and EDS analysis of
precipitates observed in weld metal.
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Table 4 Results of tensile test of welded joint at
elevated temperatures

Temperature | Yield strength | Tensile strength | Elongation Fracture
(C) (MPa) (MPa) (%) location
25 200 290 9.6 WM
200 91.2 102.3 53.1 BM
250 66.8 69.9 63 BM
Temp. Specimens

25T

Fig. 4 Specimen appearance after fracture in tensile
test
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Fig. 5 Microstructure of weld and base metals
at 250C
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