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Cooling Rate Dependence of Primary Particle Size in Rheocasting
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Synopsis:

Toshio SuzUKI and Yasunori MIYATA

The primary solid particle size in rheocasting is theoretically derived. The growth rate of primary solid

particles is assumed to be the same one as a function of radius in the growth of dendrites.

Considering the

heat balance in a unit volume under a given cooling condition, the linear relation between the number of
particles and cooling rate is predicted. Finally it is shown that primary particle spacing decreases with

the —1/3 powers of cooling rate.

When the primary particles grow nearly to the half distance of their

spacings, the calculated particle sizes are in good agreement with experimental data.
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AT, is the undercooling by capillary effect, and ATp is the
undercooling for solute diffusion

Fig. 1. Interfacial undercooling as the driving
force for growth vs. tip radius of a dendrite.
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