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Fig. 1 Three-dimensional modeling and mesh generation of

stirring propeller
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Fig. 2 Velocity vectors of different agitators
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Fig. 3 Pressure fields formed by different agitators
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Fig. 4 Turbulent kinetic energy generated by different agitators
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Fig. 6 Microstructure and macromorphology of four-bladed paddle, three-bladed propeller and double stage

three-bladed screw propeller after stirring casting
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Abstract:

The velocity field, pressure field and turbulent kinetic energy of different agitators were numerically simulated
by Fluent software. Based on the microstructure analysis, the velocity field distribution, pressure structure and
turbulent kinetic energy of four blade straight single propeller, three blade spiral single propeller and bipolar
spiral single propeller were compared, and their influence on SiC dispersion in melt was also analyzed. The
results show that there are axial vortex and radial circulation in the velocity field formed by the bipolar spiral
single propeller, and the larger negative pressure channel formed in the pressure field is conducive to the
particles entering the melt, and the turbulent kinetic energy is also larger than the turbulent kinetic energy
of the two single propeller, which drives the melt to move in a larger range and facilitates the particles to
disperse. Through microscopic observation, the four-blade agitator fails to form a good negative pressure
channel in the flow field, and the particles fail to fully enter the melt; particle agglomeration exists in the
composite materials formed by the three-blade agitator; the axial and radial velocities of bipolar spiral agitator
flow field are both large, and a large negative pressure channel is formed in the pressure field, with a wide
range of agitation, and a composite material with relatively uniform distribution of particles is formed.
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