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A study on the Solute Redistribution of Cu —Sn(P) Alloy
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Abstract

In this, we have investigated the solute behavior in front of solid —liquid interface according to

the change of the cooling rate in bronze alloy and phosphor bronze alloy, The conclusive summary

1s as follows:

1) The secondary dendrite arm spacing was decreased with increasing the cooiing rate.

2) The minimum solute concentration happened to along centerline of primary arm, and the

maximum solute concentration was found at the boundary of arm or between the arms the mini

mum solute concentration was increased with the cooling rate.

3) Segregation Index S was decreased with increasing the cooling rate and content of P,

4) The degree of the microsegregation was decreased with increasing the cooling rate. The ef-
fective distribution coefficent, Ke was increased with addition of P in Cu-Sn.
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Fig. 1. Schematic diagram of Y —Block mold.
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Fig. 2. Thermal analysis curves.
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Photo 2. SEM of Cu-10wt%Sn-0.3wt%P alloy.
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Table 1. Dendrite arm spacing and cooling rate.

Composition Metal Mold Sand Mold
D A S(um) 18 26 29 33 55
Cu=10wt7Sn Cooling rate (T /sec) 30 10 7 5.0 1.2
Cu—10wt%3Sn D A S 16 23 17 31 54
—0.3wt%P Cooling rate (C /sec) 38 14 9 5.8 1.3
Cu—10wt%Sn D A S(um) 15 23 25 32 52
-0.5wt%P Cooling rate(C /sec) 39 12 10 52 1.3
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Fig. 3. Relationship between between arm
spacing and cooling rate for Cu-Sn al-
loy.
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