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Microstructure and properties of AZ61 magnesium alloy
joints produced by laser welding method

WANG Hong-ying, LI Zhr jun
(Industry Center, Shenzhen Polytechnic, Shenzhen 518055, China)

Abstract: The laser welding of AZ61 magnesium alloys was carried out using a CO2 laser welding experimental
system. The microstructure and chemical composition of joints were investigated under two different process condi-
tions. The microhardness measurement and tensile test were conducted for two typical joints. The results show that
the joints with good appearance have been formed. A fine grained weld region is observed and no obvious heat effec-
ted zone is found. The weld zone mainly consists of small € Mg phase, (a+ AlixMgi7) and other eutectic phases. In
the weld, the composition of aluminum increases while magnesium decreases compared with those of the base metal.
The increase of aluminum benefits to refine the grain and improves the mechanical properties. The test results indi-
cate that the microhardness and tensile strength of weld zone are higher than those of the base metal. Therefore,

CO: laser welding can provide an effective method to weld the AZ61 magnesium alloys.
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Table 1 Chemical compositions of
AZ61 Mg alloy(mass fraction, %)

Al Zn Mn

5.5717.5 0.5°1.5 0.1570.4

Fe Si Ni Mg

<0. 01 <0. 10 <0. 005 Bal.

S, PREE AR, EHR AN R L P I [R] IS
TN, R AR D80 T PRt R S0
KRS EOT A, R EAEHASE .

I T 24 R 2 Prow, AR e OB D Z A
PR EESHIGOLT, 50T PR i
SRR RE I . J2 )5 R UNION'S DZ3
R TR B A R 7 i T AR SR M Ao 4
21, H X SHERATH A XRD) F1 X 5 2k A i 43 #{%
(EDX) X8 Sk dEAT T AH 73 A FIAL 22 1L 43 534
FIH HRS ~ 150 & CA% v 1 R X1 2 kil
B, MARGE K S 4 98 N; 76 CMT — 4304 hyfiisy
BHL EX AR RS EAT T hr s 5

F2 AZOl BEASMOLBESRK T ESH

Table 2 Parameters of laser welding of

AZ61 magnesium alloy

Laser W elding Top protect Bottom
Sample gas flow protect gas
pow er/ speed/
No. W (mm * min~ ) rate/ flow rate/
(L*min"') (L*min !
A 1200 700 25 20
B 1200 350 25 20
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Fig.1 Morphologies of two joints of AZ61

magnesium alloy produced by laser welding
(a) —Sample A; (b) —Sample B
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Fig. 2 Morphologies of cross section of

two joints of AZ61 magnesium alloy
(a) —Sample A; (b) —Sample B
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Fig. 3 Microstuctures of welds of AZ61 magnesium alloy

(a) —Sample A, fusion boundary; (b) —Sample A, weld zone;

(¢) —Sample B, fusion boundary; (d) —Sample B, weld zone
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Fig. 4 XRD patterns of two joints
(a) —Sample A; (b) —Sample B
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Table 3 Chemical compositions of joints of
AZ61 magnesium alloys

(mass fraction, %)

Sample Al Zn 0 Mg

AZ61 base metal 5.97  0.78 - 92.9
Weld A, no ground surface 5. 19 - 13.58  80.23
Weld A, ground surface 7.8  1.08  2.14  89.43
Weld B, noground surface 6. 09 = 14.29  79.62
Weld B, ground surface  8.72  1.12  2.95 87.11
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Fig. 5 Microhardness profiles of two joints
(a) —Sample A; (b) —Sample B
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