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Fig.1 Schematic diagram of magnetic pulse welding equipment and magnetic pulse spot welding
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Table 1 Chemical composition of 5052 aluminum alloy %
R Zn Si Fe Mn Mg Cr Cu Ti Al
AAS5052 < 0.10 =< 0.25 =< 0.40 =< 0.10 2.2~28 0.15~0.35 =< 0.10 < 0.15 A
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Fig.2 Preparation of magnetic pulse spot welding material
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Fig.3 PDYV speed measuring test equipment and schematic diagram
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Fig.4 PDYV velocity measurement system post-processing curve
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Fig.5 Appearance of welding parts and cross-section macroscopic morphology
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Fig.6 Shear tensile curves of magnetic pulse spot welded joints with different

welding standoff distances
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Fig.7 Quasi-static shear tensile failure form of magnetic pulse spot welding specimens
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Fig.9 Metallographic structure of magnetic pulse spot welding joints
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Fig.10 Fracture morphology of magnetic pulse spot welding joints
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Effect of Welding Standoff Distance on Microstructure and Mechanical
Properties of Magnetic Pulse Spot Welding Joints of Aluminum Alloy Sheet

LIU Quanxiaoxiao, ZHU Jiapei, CUI Junjia
(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University,

[ABSTRACT]

Changsha 410082, China)

Welding is a vital process of the aircraft manufacturing, and the reliability of welding structure largely

depends on the performance of welded joints. Aluminum alloy, as an important lightweight aerial material, has an
important impact on the development of aviation industry. Magnetic pulse spot welding for connection of aluminum
alloy thin plates was proposed to realize solid-phase welding of aluminum alloy plates. The influence of process
parameters on the welding quality of aluminum alloy spot welded joints was studied by changing the welding standoff
distance. Photonic Doppler velocimetry (PDV) was used to obtain the information of the flying plate during deformation
processes. The mechanical properties of the joint were evaluated by quasi-static shear tensile test. The microstructure
of welded joint was analyzed by optical microscope, polarizing microscope and scanning electron microscope (SEM).
The results show that when the welding standoff distance increases from 0.9mm to 1.5mm, the speed of the flying plate
and the welding length of the spot-welded joint both increase accordingly, which has a positive effect on the increase
of welding length and the performance of spot-welded joints. After comprehensive analysis, it is concluded that 1.2mm
welding standoff distance provides a suitable collision velocity for welding parts, and the mechanical performance is the
best.

Keywords: Magnetic pulse spot welding; Lightweight; Aluminum alloy; Process parameter; Mechanic property
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