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ABSTRACT

The reaction bonded alwmna ceramics was prepared through the addition of each SIC and ZrQ, powder Lo
the mixture of Al metal powder and Al{),. The mono sized (3 mm) and bimadal sized (3 mm+5 mm} balls
were used in altrition milling of Al and starting powders. The mullmg cfficiency of hath cases was compared
by Lhe analysis of particle size and X-ray duffraction. After the forming and smtering of each powder hatchs
the weight gains, dimensional changes and densities were determmed. The specimens were mvestigaled by
X-ray diffraction analysis and scanning electron microscope. Bimodal sized balls had better mulling effect
than single ball size in the milling of Al powder. However in the milling with ceramic powders, mono sized
balls milled more effective than the himodal sized balls. The overzall dimensional change of specimens from
the green hody during the reaciion sintering at 1600°C for 5 hours was aboul 10%. The densities al{ained
the values of 92~08% (heoretical. The SiC added specimen that was milled wilh 3 mm hall media had 98%
theorelical density and dense microstructure.
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Table 1. The Average Particle Sizes (from supplier's data) and Suppliers of Starting Materials

Calcined ALO,; | Fused AlLD; Al Sic Zr0,
Average particle size {um) 0.4 5.0 50 2.2 0.05
Supplier Alcoa Walo Junsei Norton Tasoh
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Fig. 1. The Effect of ball size distribution on particle
size distribution of Al powder (a) milled with 3
min hails and (b} milled with ball mix (3 mm+

-

5 mm).
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Fig. 2. The SEM-micrographes of Al powder milled with (a) 3 mm balls and {b) ball mix (3 mm+5 mm).
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Fig. 3. The Effect of ball size disiribution on particle
size distribution of S1IC added muxture milled
with {a) 3 mm balls and (b} ball mix (3 mm+5
mm).

Table 2. The Average Particle Sizes and Specific Surface Areas of Powder Mixtures atter Altrition Milling

Al38 A8 Cs31 C538 CSh8 FZ38 FZ58
average particle swe (pm) 5.31 3.10 8.75 (1.83 0.54 0.94 0.93
specific surface area (m¥ce) 1.66 299 2.59 9.28 7.96 8.21 8.11
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1100°C for 5 hrs 1600°C for 5 hrs
AW/W (x100%) | AL/L (% 100%) | pp (glem™  [AW/W (100%)| AL/L (X100%} | py {g/cm’)
538 5.7 1.4 2.30 5.7 -11.1 378
CSo8 5.4 2.4 2.23 5.4 -8.8 3.85
FZ38 85 25 234 8.6 -10.0 3.94
FZ58 8.6 28 233 8.6 -0.9 3.93
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Fig. 6. SEM- m1cr0glaphes of specimens after smteung at 16{)(}“(: for 5 hours. (a) milled with 3 mm hballs and (b)

milled with ball mix (3 mm+5 mm).
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