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Table 1 Chemical composition of AZ31B magnesium alloy
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Al Zn Mn Si Ca Cu Mg
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Fig.1 Schematic diagram of the preparation process of AZ31B magnesium composite plate by rolling-welding assisted with high

frequency pulse current
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Fig.3 Metallographic images of composited area and area to be composited of magnesium alloy composite plates by rolling-welding

assisted with high frequency pulse current and by hot rolling
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Fig.4 Tensile stress-strain curves of raw material and magnesium
alloy composite plates by rolling-welding assisted with

high frequency pulse current and by hot rolling
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Interfacial Bonding M echanism of AZ31B Magnesium Alloy Composite Plates by
Rolling-Welding Assisted with High Frequency Pulse Current

Xu Zhenbo'?, Zhang Tingting'?, Wang Yan'? Bian Gongbo®, Wang Tao'?, Wang Wenxian’
(1. Engineering Research Center of Advanced Metal Composites Forming Technology and Equipment, Ministry of Education,
Taiyuan University of Technology, Taiyuan 030024, China)
(2. College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, China)
(3. College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In order to explore the compositing principle of metal composite plates under the high frequency pulse current, the test of
rolling-welding with high frequency pulse current on the prefabricated notch of magnesium composite plates was designed. The
microstructure evolution and mechanical properties of bonding interface and areas near interface of the composite plates were compared
under different loading frequencies (25, 50, 75 kHz). The morphological characteristics of microstructures near interface of magnesium
alloy composite plates was observed by metallographic microscope. Nanoindentation test and Vickers hardness test were used to
characterize the hardness distribution of the interface micro-region and cross section. The tensile properties and fracture morphology of
magnesium alloy composite plates were analyzed by tensile testing machine and electron microscope. The results show that with the
increase in the frequency, the composite effect of the interface increases first and then decreases. When the current frequency is 50 kHz, the
tensile strength and elongation of the magnesium alloy composite plates are the best, reaching 292.52 MPa and 25.7%, respectively. This
can be contributed to the coupling effect of the skin effect, proximity effect, Joule heat effect, and the coupling effect of the contact
resistance in the micro-region of the interface and the rolling force.
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