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Research Article
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Special Issue on Semi-solid Processing

Influence of Duplex Casting and Agitation on Refinement of
Primary Silicon Crystals in Hypereutectic Al-Si Alloy

Tatsuya Ohmi*, Masayuki Kudoh * and Manabu Iguchi*

The influence of Duplex Casting and agitation on the refinement of primary silicon crystals in a
hypereutectic Al-Si alloy was investigated. The molten alloys were cast in the space between concentric
cylinders composed of a graphite mold and cylindrical alumina stirrer. Conventional single casting with-
out agitation produced coarse primary silicon crystals, and the primary silicon size decreased monoto-
nously as the rotation speed of the stirrer increased. On the other hand, agitation by the stirrer inhibited
the proper refinement mechanism of Duplex Casting.

Keywords : semi-solid processing, hypereutectic aluminum-silicon alloy, Duplex Casting, agitation, primary sili-
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Fig. 1 Experimental apparatus. (D Graphite mold.
@ Stirrer. @ Thermocouple. @ Heat-insulating mold base.
® First melt. ® Second melt. @ Heated launder.
Elevating apparatus. @ Variable motor. @ Tachometer.
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Fig. 2 Setup of mold, stirrer and thermocouples.
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Fig. 3 Macrostructures of the specimens. N : Rota-
tion speed of the stirrer.
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Fig. 5 Effect of the rotation speed of the stirrer on
the primary silicon size.
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Fig. 4 Microstructures of the specimens,
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Fig. 6 Cooling curves measured during the single-
casting experiments with the stirring conditions of N
=0s'and N=25s"L In the figure, “b” and “e” denote
the measuring points shown in Fig. 2.
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Table 1 Physical properties of liquid Al-Si alloy (Al-
22mass%Si).

Thermal conductivity  0.10 (kJ*m™-s7-K™  : The value of Al at 973K
Specific heat capacity  1.09 &i*kgV'K™)  : The value of Al at 973K'Y

Density 2.43 (105 m™) : Measured at liquidus temp.'
Viscosity 1.85 (10'3Pa~s} : Caleulated for liquidus temp.*
Diffusion coefficient 5 (10%m%+s™) 139,739

*Calculated by Hirai’s equiation '
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