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Effect of hot rolling on microstructure and mechanical properties of
welded joints of AZ31 magnesium alloy

CHU Ya-jie"?, LI Xiao-quan’, WU Shen-ging'

(1. School of Material Science and Engineering, Jiangsu Key Laboratory for Advanced Metallic Materials,
South East University, Nanjing 211189, China;
2. School of Material Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: The conventional welded joint and hot rolled tests were carried out for AZ31 magnesium alloy on TIG welding
and hot rolling equipment, and the microstructure, the element distribution, the appearance of fracture, hardness and
strength of the welded joint were studied by OM, SEM, micro-hardness tester, tensile testing machine. The results show
that the tensile strength of the hot rolled welded joint is 225 MPa, which is over 90% of that of the base metal, and the
tensile strength of the conventional welded joint is just about 60% of that of the base metal. The elongation of the hot
rolled welded specimen (9%—11%) is higher than that of the conventional welded specimen (6%—8%). The hot rolled
joint fracture shows some characteristics of the quasi-cleavage fracture, and the plastic deformation flow lines can be
observed. The conventional welded joint shows the cleavage fracture mechanism, accompanied by a very small amount
of dimple fracture.
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Table 1 Chemical composition of AZ31 magnesium alloy

(mass fraction, %)

Al Zn Mn Si Fe Cu Mg

344 088 048 0.01 0.0027 0.0015 Bal
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Fig.2 Morphologies of welded (a) and hot rolled (b) joints
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Fig.3 Microstructures of base metal (a) and conventional

joint (b) and hot rolled joint (c)
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Table 2 Tension strengths of base metal, conventional joint

and hot rolled joint
Sample o,/MPa Average value of g,/MPa

238

Base metal 240 2383
237
150

Conventional joint 186 179.0
201
210

Hot rolled joint 225 219.6
224
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Table 3 Elongations of base metal, conventional joint and hot

rolled joint
Sample Elongation/% Average value of elongation/%
22
Base metal 21 20.3
18
. 7
Conventional
- 8 7.3
joint
7
10
Hot rolled
o 11 10.0
joint
9
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Fig.4 Microhardness distribution curves of conventional joint

and hot rolled joint of AZ31 magnesium alloy
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Fig.5 Morphologies of tensile fracture surface of base metal

(a), conventional joint (b) and hot rolled joint (c)
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