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Fig.3 Geometry and dimension of each part in FSW modeling
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Fig.6 Location of tracking particles (8); side view (b), cross section

view (c), and top view (d) of tracking particles layer
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Table 2 Comparison of measured and simulated peak
temperatures (Te, Tsim) @t characteristic points

Point TexlC Tsiml C Difference/%
AS8 356.1 365.5 2.64
RS8 352.4 357.9 1.56
AS10 322.4 324.4 0.62
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AS15 209.4 209.8 0.002
RS15 203.1 189.8 —-6.55
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Fig.9 Temperature contours on the top surface (a) and cross

section (b) of weld seam area
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Fig.13 Horizontal distribution diagrams of tracer particles on the
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Fig.14 Vertical distribution diagrams of tracer particles on the
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Temperature Field and Material Mixing Flow in Friction Sir Welding of Dissimilar
Al/MgAlloys Based on CEL Approach

Duan Yaxiong™?, Liu Qipeng™?, Gao Yuehua"?, Li Wen"?, Ke Liming™®, Niu Pengliang®?*, Xu Yang®
(1. National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology, Nanchang Hangkong University,
Nanchang 330063, China)
(2. Jiangxi Key Laboratory of Forming and Joining Technology for Aviation Components, Nanchang Hangkong University,
Nanchang 330063, China)
(3. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)
(4. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A fully coupled thermo-mechanical numerical model is developed for the friction stir welding (FSW) of AAS5A06 aluminum
alloy and AZ31B magnesium alloy based on the coupled Eulerian-Lagrangian (CEL) method, and the temperature field and material
mixing flow characteristics during FSW process are studied by numerical simulation and experimental tests. The temperature cycle curves,
the weld surface morphology, and the mixed distribution of dissimilar materials on the cross section obtained by numerical simulation are
in good agreement with the experimental results. On this basis, the particle tracking method is used to analyze the mixing flow behavior of
dissimilar materials. The results show that the high temperature zone is located in the region below the tool shoulder, and the temperature
in the retreating side (Mg side) is lower and its gradient is larger. The fusion line of dissimilar materials on the top surface is inclined to
the advancing side (Al side). The materials near the pin flow significantly and most of the materials deposit evenly on the advancing and
retreating sides behind the pin. The mixing flow of the materials on the advancing and retreating sides in the horizontal and vertical
directions finally forms the zig-zag interface characteristics between the two kinds of materials.

Key words: friction stir welding; dissimilar AI/Mg alloys; coupled Eulerian-Lagrangian method; material mixing flow
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