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Microstructure of Al/Mg Joints Produced by Friction Stir Welding-brazing

LIU Hao, CHEN Yu-hua, CHEN Chao

(Department of Welding Engineering, Nanchang Hangkong University, Nangchang 330063, China)

ABSTRACT: The paper aims to study influences of adding brazing filler metal Zn under different process parameters on mi-
crostructure and mechanical properties of Al/Mg joints made by friction stir welding-brazing. Pure Zn with a thickness of 0.05
mm was used as brazing filler metal. The friction stir welding-brazing was used to weld 3 mm thick 2A12-T4 aluminum alloy
and 4 mm thick AZ31 deformed magnesium alloy. The effects of Zn interlayer on microstructure and mechanical properties of
joints were analyzed. When adding Zn intermediate layer, the joint brazing zone alleviated the tensile fracture trend. When the
welding speed was 23.5 mm/min and the rotating speed was 375 r/min, the tensile shear of the joint reached 5.5 kN. The Brazing
weld of composite welded joints was composed of overlapping areas, solid phase diffusion areas and brazing areas. The addition
of brazing filler metal effectively prevents the formation of Al-Mg intermetallic compounds.
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Tab.1 Chemical composition of 2A12 aluminum alloy and AZ31 magnesium alloy (mass fraction) %
GEIuE Al Cu Mg Mn Si Fe Zn Ti Ni

2A12 it 3.8~4.9 1.2~1.8 0.3~0.9 <0.5 <0.20 <0.30 <0.15 <0.10
AZ31 2.5~3.5 RE 0.2~1.0 0.08 0.003 0.6~1.4 0.01
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Fig.1 Geometric dimensioning of tool
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Fig.2 Welding diagram
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Fig.3 Macroscopic appearance of cross section of composite
welded joint
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Fig.4 Interface structure of composite welded joint
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Micro-XRD testing area

a WX

0.03

ar

Mg, ,,Zn,
Al

L 1

Mg
MgZn,
A10.4032n0.597

D« » 0N

1
30 40 50 60 70 80 90
20(°)

b JHALER

K5 SRR XX XRD A4,

Fig.5 XRD test results of micro zone in brazing zone of composite welded joint
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Fig.6 Influences of rotation speed on tensile shear strength of
different metal composite welded joints
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Fig.7 Tensile deformation curve of welded joints
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Fig.8 SEM analysis of fracture morphology of composite welded joint
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