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Fig. 1 Electromagnetic stirring apparatus
1 —T hermocouple; 2 —Crucible; 3 —Baffle; 4 —M etal
melt; 5 —Reinforced particles; 6 —Refractory
porcelain tube; 7 —Resistance wire; 8 —Heat

insulating material; 9 —Stirrer
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Fig. 2 Effect of adding methods on particle

distribution in melt
(a) —Top-adding; (b) —Mediaradding;
(¢) —Bottom-adding
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Fig. 3 Effect of baffle size on horizontal

flow field
a) —>hort €; —Lon e;
(a) —Short baffle; (b) —Long baffl
(¢) —Crisscross baffle
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Fig. 4 Effect of inclination angle of baffle

on longitudinal flow field
(a) —90° inclined angle; (b) —45%inclined angle;
(¢) —60° inclined angle
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Fig. 5 Schematic of complex baffle
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Fig. 6 Effect of complex baffle on top flow field
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Fig. 7 Side flow field of longitudinal

section of complex baffle
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Fig. 8 Macrostructure of composite

manufactured by complex baffle
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Fig. 9 Microstructure of composite

manufactured by complex baffle
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Technology optimum on electromagnetic stirring

method for composite fabrication

ZHANG Qiurming, CAO Zhrqiang, JIN Jurrze, GUO Zhrfang
(Research Center of Foundry Engineering, Dalian University of Technology,
Dalian 116024, China)

[ Abstract] Macro- and microstructures of composite made by different particle transport methods and electromagnetic stirring were

observed and contrasted, and the effect of different baffle shape and obliquity was studied by simulating the flow field of electromag-

netic stirring on the basis of ANSYS. As aresult, anew kind of technique to reform the flow field was presented. Among three parti

cle adding methods, bottom-adding method is the most efficient, strong shearing force between particles and alloy melt is beneficial to

the mixed process. The use of baffle can restrain the vortex and can result in a strong axial flow. While the inclined angle is 60°, the

most efficient results are yielded. A new composite baffle was designed and the optimum technology parameters were given. As a re-

sult, the aluminum matrix / TM particulate composite with compact structures and well proportioned grains was fabricated by com-

posite baffle and the bottom adding method.

[Key words] electromagnetic stirring; numerical simulation; composite; flow field
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