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Influence of Solidification Condition on the Segregation of SiC Particles
in the Al-Si/SiC, Composites

Jong-Chan Kim and'Hyuk-Moo Kwon

Abstract

The influence of solidification condition on the segregation of SiC particles in the Al-xSi/6wt%SiC,(x: 6, 10, 14, 18-
wt%) composites was investigated in the study. The results are as follows: 1) During the counter-gravity unidirectional
solidification of Al-Si/SiC, composites melt, most of the SiC particles are pushed to the top of the casting. 2) The SiC
particles pushing in the Al-Si/SiC, composite melts are not observed, when the interface velocity of melts increases more
than 1.41 pm/sec. 3) The SiC particles are entrapped in the interdendrite regions, when the sizes of SiC particles in the Al-

Si/S1C, composites are large than @ 22 um.
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Fig. 1. Schematic diagram of unidirectional solidification ap-
paratus.

1. Multipen X-Y recorder 6. Thermometer

2. Thermocouple 7. Electric crucible furnace
3. Graphite crucible 8. Cu plate

4. Al-Si/SiCp melt 9. Water inlet pipe

5. Power supply 10. Water outlet pipe
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Fig. 2. Flow chart of experimental procedure.
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Photo 1. Microstructures of unidirectionally solidified Al-6%
Si/6%SiC, composites(SiC particle size: ¢ 16 pum).
a) 60 mm from the chill b) 45 mm from the chill
¢) 30 mm from the chill d) 15 mm from the chill
e) 0.5 mm from the chill
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Photo 2. Microstructures of unidirectionally solidified Al-10%
S1/6%SiC, composites(SiC patrticle size: ¢ 16 um).
a) 60 um from the chill d) 15 um from the chill
b) 45 um from the chill ¢) 0.5 um from the chill
¢) 30 um from the chill

Photo 3. Microstructures of unidirectionally solidified Al-14%
Si/6%SiC, composites(SiC particle size: ¢ 16 um).
a) 60 mm from the chill d) 15 mm from the chill
b) 45 mm from the chill ¢) 0.5 mm from the chill
¢) 30 mm from the chill
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Photo 4. Microstructures of unidirectionally solidified Al-18%
Si/6%SiC, composites(SiC particle size: ¢ 16 pm).
a) 60 mm from the chill d) 15 mm from the chill
b) 45 mm from the chill e) 0.5 mm from the chill
¢) 30 mm from the chill '
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Photo 5. Microstructures of unidirectionally solidified Al-6%
Si/6%SiC, composites(SiC particle size: ¢ 22 pm)
a) 60 mm from the chill d) 15 mm from the chill
b) 45 mm from the chill ¢) 0.5 mm from the chill
¢) 30 mm from the chill
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Photo 6. Microstructures of unidirectionally solidified Al-18%

Average dendrite arm spacing (um)

Fig.

Si/6%SiC, composites(SiC particle size: ¢ 28 pum).
a) 60 mm from the chill d) 15 mm from the chill
b) 45 mm from the chill e) 0.5 mm from the chill
¢) 30 mm from the chill
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3. Relation between distance from the chill plate and
average dendrite arm spacing of the unidirectionally
solidified Al-6%S1/6%SiC, composites.
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Photo 7. Microstructures of rapidly solidified Al-Si/SiC,
composites(SiC particle size: ¢ 16 pm).
a) Al-6%35i/6%SiC, b) Al-18%S81/6%SiC,
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of rapidly solidified Al-Si/SiC,
composites(SiC particle size: ¢ 28 pm).

Photo 8. Microstructures

a) Al-6%3Si/6%SiC, b) Al-18%3Si1/6%SiC,

Table 1. Results of uindirectional and rapid solidification ex-
periment (Al-6%Si/6% SiC, composites, particle
size: ¢ 16 um)

Distance | Average amn Local Cooling | Local interface
from chill] spacing [solidification] time velocity
(mm) (um) time (sec) [("C/sec)| (pum/sec)
0-1 24.20 8.4 3.982 1.41
5 44.86 88.5 0.733 0.30
15 57.02 135.2 0.384 0.21
30 65.86 210.7 0.260 0.15
45 92.00 352.3 0.105 0.10
60 111.43 495.5 0.063 0.08
water 16.9 1.96 14.112 3.14
quenched
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Table 2. Results of theoretical critical and experimental data
during the uindirectional solidification of Al-6%Si/
6%SiC, composites. (particle size: ¢ 16 pm)

U.CJ. Bolling- | Zubkov | Rohatgi-
model Cisse model Surappa
(um/sec) | model model
critical
0.15 2.84 1 1
value
experimental
0.30 0.30 0.29 0.57
value
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Table 3. Comparison of prediction of models on particle pushing with actual experimental observations during the uindirectional
solidification of Al-6%851/6%SiC, composites. (particle size: $16 pm)

Distance from | Interface velocity | experimental U.CJ. Bolling Cisse Zubkov Rohatgi Surappa
chill (mm) (um/sec) observation model model model model
5 0.30 reject entrap reject reject reject
15 0.21 reject entrap reject reject reject
30 0.15 reject entrap reject reject reject
45 0.10 reject reject reject reject reject
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