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Effect of annealing treatment on microstructure and mechanical
properties of TIG-welded AZ31B magnesium alloy

DUAN Jin-wen,XU Ze-qing, WANG Xiao-jiao ,ZHANG Hong-xia,LI Yong-mei
( College of Materials Science and Engineering, Taiyuan University of Technology , Taiyuan 030024, China)

Abstract: Tungsten Inert Gas (TIG) welding was performed on AZ31B magnesium-alloy
plates with 2.7 mm thickness. The study was concentrated on the effect of post-weld annea-
ling treatment(200°C1 h,250°C1 h,300°C1 h,350°C1 h,400°C1 h,450°C1 h) on the micro-
structure ,mechanical properties and precipitated phase of the weld joints. The microstruc-
tures of as-welded joints and heat-treated joints were investigated by optical and scanning e-
lectron microscopy. The precipitated phases and composition of the welded seam before an-
nealing treatment were analyzed with the help of EDS and XRD. Tensile tests were carried
out on the joints under different annealing conditions. The results show that after annealing
treatment at 400°C for 1h, most of the coarse particles in the weld seam have been dissolved
into the matrix; the grains in the weld seam become fine and homogeneous; the tensile
strength and elongation of the weld joints have been increased to the maximum, there is no
eutectic phase Mg, Al,, of low melting point observed in the welded joints during welding.
The grains in the weld seam will abnormally grow up, tensile strength and elongation of the

weld joints will dramatically decline with increasing of annealing temperature.
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Fig. 1 Schematic drawing of the brazed joint specimens

®1 ABIBHAENUENS (RSB %)
Table 1 Chemical compositions of AZ31B
magnesium alloy (wt/% )

Al Zn Mn Si Fe Cu Ni Be Mg

3.1 0.88 0.48 0.01 0.0027 0.0015 0.00051 0.00006 sRE

R2 ALl EGBRLAUERS(RRTE/ %)
Table 2 Chemical compositions of AZ61

magnesium welding wire (wt/% )

Al Zn  Mn Si Fe Cu Ni Mg

6.4 0.77 0.35 0.03 =<0.01 =0.01 =<0.01 B

F3 BEITSHY
Table 3 Technological parameters of welding
maawa  mmaEy o oen  RPCUARR
mm/ min L/min
100 ~ 120 12 ~15 64 ~82 15

RS R b FAR B B 3k 4R 343 BIBUEE 200°C,

250°C ,300°C ,350°C ,400°C ,450°C AR B4 38 X 1h,
SHIEERAEWRBRBR (FWRER0.85 g, ZFR 2
mL, Z B 14 mL, 18K 2 mL) MG A Lei-
caDM2700M E22 BB B4R, £ WEW
~300D R FHLHL L #AT ZIBBHIRLE, B
B MEETREN A, hi R wE 2 fra, fif
32K 3mm/min, {3 FRIREEL G R H LGB K b 38
JE 1R EE X AT H B BEA T AR
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Fig. 2 Shape and sizes of the tensile specimen
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Fig. 3 OM showing the microstructure of the TIG joints
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Fig. 4 Microstructures of the TIG joints before and after annealing at different temperatures
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Fig. 5 SEM images of the weld joints before and after annealing at different temperatures and holding for 1 hour
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Fig. 6 Electron dispersive spectra for the bright-colored

particles found in the weld seam before annealing treaiment
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Fig. 7 XRD results for weld seam and base metal
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Table 4 The tensile strength and elongation of the

joints after annealing treatment at different

temperatures
HAE/C R./(N-mm™2) A/%
200 S 173 6.0
250 180 . 6.0
300 194 . 6.5
350 ) 200 8.5
400 210 11.0
450 194 4.9
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Fig. 8 Average hardness of the weld joints after

annealing at different temperatures and holding for 1 h
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