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ABSTRACT

The reaction bonded alumina ceramics with reinforced particles, which have low shrinkage were pro-
duced by blending of Si1C or TiC or Zr0, powders to the mixture of Al metal and Al;0; powder. The powd -
ers were al(rition milled. isostatically pressed and preheated (o 1100°C with a heating rate of 1.5°C/min.
The specimens were then sintered at the temperature range 1500 1o 1600°C for 5 hours with a heating rate
of 5°C/min. The specimens showed 5-5% weight gam and 2-9% dimensional expansion through the complete
oxidation of Al after preheating up to 1100°C. The overall dimensional change of the specimens after the
reaclion sintering at 1500-1600°C was 6-12% The maximum densities were 92% theoretical. The fine grain-
ed {average gram size:0.4 um) mucrostructure were ohserved in the specimen with ZrQ, and SIC. But the
microstructure of specimen with TiC was relatively coarse. {average gram size: 2.1 pm) The mullite phase
was formed by the reaction of AlO; and $i0, 10 a specimen with SiC. In the TiC contained specimen, TiC
was oxidized into Ti0; and finally reacted with ALOs to form Al Ti0; during sintermg.
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Table 1. The Average Particle Sizes (Froni Supplier's Data) and Supplers of the Starting Materials

AIEO'; ZrOg SiC TiC
Average particle size (pm) 0.4 0.05 2.2 26
Supplier Alcoa Junsei Tosoh Noron H.C.Stark
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Fig. 1. Flow chart of experimental process.
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Fig. 3. The effect of mulling time on phase changes of a
muxture with SIC by attrition mill. (a) 1 hr and
(b) 8 hrs (A o-ALQ,, t11-Zr0, a5 Al 57 a-SiC)
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Table 2. Weight and Dimensional Changes and Its den-
sities of the Specimens After Preheating at
1100°C for 5 hrs
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Table 3. Bulk Densities and Dimensional Changes of
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1500°C 1550°C 1600°C
Added
material pr [AL/L| pn [AL/L| py [AL/L
Zr(), 349 | -4 | 3.78 | -8.0 | 394 | -10.0
SiC 317 | -5.8 | 3.32 | 64 | 355 | -8.8
TiC 353 | -10.0| 3.73 | -11.0 | 3.87 | -11.8
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