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Table Chemical composition of Mg alloys

Element(wt%)
Material | Type
Al Zn Mn
AZ13 cast 1.05 34 0.005
AZ31 | wrought | 2.5~3.5| 0.7~1.3 | 0.1~0.3
AZ61 | wrought | 5.5—~6.5| 0.7~1.3 | 0.1—0.3
AZ91 cast 8.5~95| 0.7~1.3 | 0.1—0.3

Fig Shape of laser welded specimen for analysis
(Cross section A , longitudinal section B for analysis )
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Fig.2-8 Macro cross section of Mg alloys in laser welds | |
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Fig.2-9 Macro cross section of Mg alloys in laser welds | |
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Defect

(a)Cross section of laser weld (c)Base metal
of AZ91 cast alloy (AZ91 cast alloy)
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Laser power 1IkW
Welding speed 2m/min
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Porosity
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Fig. Sources of porosity formation during laser welding
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Solubility of hydrogen, ml/100g
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AZ91(with water sprayed) AS5182(without water sprayed) A5182(with water sprayed)
Laser power 1kW Laser power 4.2kW Laser power 4.2kW
Welding speed 1m/min Welding speed 4m/min Welding speed 4m/min
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Fig.3-9 Typical porosity in fractographs of fractured weld metal of AZ91 cast alloy



Hydrogen concentration
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Diffusion distance of hydrogen

CHx)=Col1+(1-k)/k - exp(-V - X/D)}

Cy:Solubility of hydrogen

D:Diffusion coefficient

V: Rate of advance of solidification front
x: Distance of diffusion

k:Distribution coefficient
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Cast Alloys Cast Alloys Wrought alloys

Base metal Weld metal Weld metal
AZ91 AZ91 AZ31
Ar,N2 Ar,N2 Ar.N2
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Tabla 2. 7« 7ZigR#FN3IHRER

3 ® & K o
g  # G4 g H %% E T 0258 (%)
aiams | @ o | @ v || @ on | @ U
(N/mm?) | (N/mm?) (%) | (N/mm?) |(N/mm?®) (%)
# | MC1 (AZ63A)-T6 | AZG3 | 275 131 5 212 - 2 n
M| MC2 (AZ91C)-T6 | Az92 | 275 131 5 207 = 2 75
€| Mc3 (Az92A)-T6 | AZ%2 | 275 145 2 241 145 2 88
MP1 (AZ31B)-0 Az || 25 152 21 248 131 11 97
g MP1 (AZ 31 B)-H24 ﬁ% g% 289 221 15 255 152 5 88
#1 MS1 (AZ31B)-F AZ6l | 969 200 15 255 - 7 97
A AZ 92
& | MS2 (AZ61A)-F AZEL | 310 227 16 274 — 6 89
MS3 (AZ8OA)-F | A28 | 338 | 262 1 289 - 4 86




L—H (kDL RIAHBIE

Welding
speed

m/min
|

AZ91

Laser power :1kW
Defocusing distance:0mm

Imm




AERTENOMRE

(a) AZ31
(b) AZ61
(c) AZ91



Table 5-1 Tensile strength of Mg alloy laser joint

(a)AZ31
Welding speed = Tensile strength Efficiency
Cnfiniias) Fractal position (MPa) (%)
2 Base metal 204 100
3 Base metal 204 100
4 Base metal 194 100
(b)AZ61
Welding speed - Tensile strength Efficiency
(m/min) Fractal position (MPa) (%)
2 HAZ 238 85
3 HAZ 260 93
4 HAZ i ¥ 90
(c)AZ91
Welding speed e Tensile strength Efficiency
fm/min) Fractal position (MPa) (%)
2 Base metal 127 100
3 Base metal 74 100
4 Base metal 40 100
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Fig.6-8 Cross and longitudinal section of laser welds of AZ31 with adaptive mirror
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Fig. Relationship between DAS and beam frequency of laser welds of AZ31
with adaptive mirror by Liner intercept method
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