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Numerical Study on the Mixing Process of Molten Metal and Particles in an
S-shaped Channel
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Abstract The performance, application and cost of metal matrix composites depend largely on the
manufacturing technology. Development of an effective manufacturing technology is one of the most
important research tasks. In this paper, a new method based on the S-shaped channel for mixing the
solid particles and metal fluid is presented. The particle and fluid mixing process in the channel is ana-
lyzed and calculated by using the Euler discrete phase model. The simulation results show that the flow
direction and flow rate in the channel periodically change and at the same time on the cross-sectional
plane of the channel there exist vortices with periodical-changing rotation direction, enhancing the
dispersion of particles in the metal fluid. We further discuss the uniformity of particles along the
S-shaped channel. The uniformity of solid particles reaches 0.915 (close to 1) at the end of the third
S-shaped unit. We deduce that this method can achieve homogeneous dispersion of the solid parti-
cles in the liquid metal and can be used for manufacturing particle-reinforced metal matrix composites.
Key words S-shaped channel; metal matrix composites; euler discrete phase model; numerical sim-
ulation
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Fig. 1 Geometry of the S-shape channel
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Fig. 2 Liquid metal flow velocity along the S-shaped channel

or on representative 2D sectional planes (The diagonal arrows

indicate the view directions.)
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Fig. 3 Distribution of solid particles in the S-shaped channel
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Fig. 4 The uniformity of solid particles on different 2D
sectional planes along the S-shaped channel
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