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Tensile strength and microstructure of laser welding of
AZ31 magnesium alloy thick plates

TANG Hai-guo, GAO Ming, ZENG Xiao-yan
( Wuhan National Laboratory for Optoelectronics, School of Optoelectronics Science and Engineering, Huazhong University of Sci-

ence and Technolegy, Wuhan 430074, China)

Abstract: To deepen the understanding of laser welding of magnesium alloys, a high power CO, laser was employed to join
AZ31 magnesium alloy in 10mm thick. Its microstructure and tensile strength of laser welds were studied. Obvious concaves
appeared on the welding surface because of serous burning-lost of magnesium at high temperature. Under the experimental
conditions, the microstructure of the welding zone was-equiaxed dendrites and the grains were refined with the decrease of the
welding heat. The tensile test results showed surface ¢ouehves and porosities were two main factors affecting the tensile strength.
The maximum tensile strength was only 74% of the substrate metal if the surface including concaves. However, it reached 91%
of the substrate metal after surface eoncaves were eliminated by laser repair welding. Besides, the porosities were the main
affecting factor inducing the tensile strength of laser repair weld is lower than that of the substrate metal. The results show it is

necessary to eliminate the surface concaves and weld porosities in order to increase the mechanical property of laser welding

joints.
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Fig.1 The set-up of laser welding
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Table 1  Welding parameters of laser weld ( No. 1 & No.2) and repair weld

welding parameters No.1  No.2 repair weld
laser power/kW 3.5 4.5 2.5
welding speed/(m + min ') 1.0 2.0 1.5
laser defocused distance/mm -1 -1 15
laser spot diameter/mm 0.6 0.6 3
heat input/(J « mm~') 210 135 100
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Fig.2 Weld transverse morphologies
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Fig.3 Microstructure of weld metal ( corresponding to the boxes marked in Fig.2)
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Fig.4 Tensile strength of laser weld and repair weld
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Fig. 5 Fraclre morphologies of laser weld No. 2
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Fig.6 Marco morphologies of {racture surfaces

a—No.1 b—No.2

No.2 EEMAILEERFMAMALNEZRH, B
2% No. 1 #1 No.2 S FL %43 3] R 0.853 A~/mm* Fi
1. 588 A~/mm’,

aREm T AR S R AR T B
o R REI PG AT S AR B, JREE No. 2
AT No. 1 BHR A 5E ] 3 S AR E 1458 2 ME0h/b
Flo &AM NS E £ HiR MR K, &
SALFHE G XEREERU, AR, HLOUEEH
ML, ¥ R R, B R AR, X RAMEEL
FEE G MGTEE S, AR BRI T M i F 2
A,
2.3.3 AMRRAREMBEMNERT HEWMEEE
R LR EE A RE AR BR T FER
TSR E N e B SRR R . WK, OB R
SR FIUE TR BN A AL BB R TS
AREER R, HR P SR m B, H, FoRAEAE
THRER TR, SEAMEEB IR P HRX
EERK RGN, SERENILA RS, A
FMrEREMEE. &5, AMETZEBTFEOLS
B, AR, P A 5 B o B AR AR 2
M/hEhki, FRAE Hall-Petch 3, X H B TH#:k h12#
PERBIER S
2.4 #HLETEAFE

mME 7 s, BB g e RiE &R RAMER
HRRBAT- e IR B B 2, Wyl A 4 55 R M 4 3
o XFREEHONGS AT RIFIIRIN KRR . BAIXFE
BRI R o-Mg, T2 B S s MEE B AH7EAL



35 H2H

BHGE B A G AR S S R bR B B 5 155

Fig.7 Scanning electronic microscope photos of joinl fracture surfaces of re-
pair weld
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