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Microstructure and mechanical properties of Nd:YAG Laser welded
AZ31-H24 Magnesium alloy using AZ61 filler metal
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ABSTRACT Nd:YAG laser welding of AZ31B-H24 magnesium alloy was carried out using AZ61
filler wire(Mg-6wt%Al-1wt%Zn). Microstructure and mechanical properties of welded joint were

examined by optical microscopy,

scanning electronic microscopy

(SEM), energy dispersive

spectroscopy (EDS), electron probe micro analyzer (EPMA) and vickers hardness, tensile test at
the room and elevated temperature. Test results indicate that the specimens welded with AZ61
filler wire have better tensile strength, elongation and vickers hardness at room temperature than
those of welded without filler wire. However tensile strength are similar but elongation are quite

different at elevated temperature.
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Table. 1 Chemical compositions and mechanical
properties of AZ31B-H24 and AZ61 filler wire.

Chemical composition (weight)(%)

Material Al 7n Mn Cu Si Mg
AZ31B-H24| 3.18 | 1.02 | 0.30 | 0.03 | 0.02 | Bal.
A761 Filler| 593 | 0.73 | 0.36 - 0.009| >92

Mechanical properties
Material Tensile Elongation Yield
Strength(MPa) (%) Strength(MPa)
AZ31B-H24 220 15 160
22 Aedry

B ATl ArgE oF 3wtBAIT 1wt%Zn
o] & vlavle AZ31B-H24 & sheet:s
Z1A 7bgel 9d) 400x500x1.3mmE A &g
T 6wt%AlT 1wt%Zng T3 filler wire
£ AH&3tq COz LaserBth $-3 EAS 7}
A=Y lamb pumped CW Nd:YAG Laser®
s 7] &H3 T

g4d 848" E A8 A8 delA =¥,
BHEE} defocusing lengthS WIHAA &
HAEHES HHA7)3, AZ61 filler wireE
A7 AR 5}?4 ¥ JIHE I
A &3 =0& Table 29 Yehlidct. Ll
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F2€ wire® H7lste] £4& 2 $-olt},

Table 2. Welding conditions of AZ31B.

Beam mode CW Nd:YAG Laser (TEMgo)

Peak power (W) 2000

Shielding gas 20 {/min of Ar gas

Sample No. L1 1.2 F1 F2
Power (W) 870 900 930 930
Weldi d
elding 'spee s s 3 s
(m/min)
Def ing 1 th
efocusing leng 9 5 s A
(mm)
Gas flow rate
. 20 20 20 20
(£ /min)
Wire feedi d
e teeding spee X X 2500 | 2500
(mm/min)
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Fig 1.
joint.

(a), (b) transversal section of L2, F1

{c¢), (d) longitudinal section of L2, F1.
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Fig 2. Microstructure of transversal section laser
welded joint. (e) L2 and (f) F1.
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Fig 3. EPMA analysis of longitudinal
section laser welded joint.(F2).
(a) Mg. (b) SEM image, (c) Zn and (d) Al

Fig. 4 SEM image of precipitates of laser
welded joint.
Table. 3 EDS analysis of laser welded joint.

Composition (wt%)
Area Mg Al Zn Mn
A 94.91 3.65 0.77 0.67
B 92.62 5.54 1.19 0.64
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Fig.5 Vickers Hardness of laser welded joint (1.2
and F1).
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Fig. 6 Tensile strength of laser welded joint at

elevated temperature.

=
s
w
4

Strength (MPa)

100

(%) mmﬂ:ml

4. 2 E

AZ61  filler wire®  o]83tdd  wiaule
AZ31B-H24 &% sheet® Nd:YAG laser 873t
Avte o 2o

1) Laser ©% &4 dl| Wlg filler wire® AH&-& 83
Hol e 7)Fe] dASA Histih

2) Filler wire #7k2 st laser % &4 Al
o FAF RS Hole vz o] YA A9 F
3 o= HiHt,

3) AR BAL Bl filler wiredld 371 take
Al 94t £XHE5 HFEIRIEEY ¢ S
7120,

4) Laser ©% &3 Hl3 filler wireZ} 714
A= AlZ U3 H|F&E3FES] &tz Qs
FeodMe Ax, AFAEG Aalg T3 FIHAITIA
gk 200, 400ColME A9 H]&g gs B

il

D

o
ro

1. X. Ca0O, M. Jahazi, J.P. : A review of

laser welding techniques for Mg alloys
Journal of Materials Processing Technology.
171 (2006) 188-204

2. Teawon Kim,
YuHasegawa, @ Application of YAG Laser TIG
Arc Hybrid welding to thin AZ31B Magnesium
Alloy Sheet. HiEZ&HE $H308 F45 (2004)
220-226.

3. Liming Liu, Changfu Dong : Gas

Jongcheol Kim,

tungsten -arc filler welding of AZ31
magnesium alloy. Materials Letters (2006).

4. Chao-Ting Chi,a,b,* Chuen-Guang Chao,
! Aluminum element effect for electron beam
welding of similar and dissimilar magnesium-
aluminum-zinc alloys. Scripta Materialia 56
(2007) 733-736

- 324 -



