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ABSTRACT

The efffect of external pressure on the grain growth of alumina has been investigated by the sinter-HIP process. Alumina grains were
rapidly grown until 0.5 h HIP condition, and then slowly grown during prolonged HIP treatment. Grain growth exponent of alumina
during HIP was similar to that of alumina during pressureless 51r1ter1n°(n 3). However, the grain growth of alumina was 1r01511b1ted
by the eugtlemal pressure during HIP. Rate constants in undoped and MgO-doped alumina during sinter-HIP were 9.2 X107 m ’Is,
2.6%107" m'ss, respectively.
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Fig. 1. Average grain size of undoped and MgO-doped Al,O4
as a function of holding time (temperature: 1600°C,
pressure: 152 MPa).
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Fig. 2. Microstructure 0[ (a) undopcd and (b) MgO- dOped Al,O5 before and after HIP treatment for 0.5 h at 16000(3 152 MPa.
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Fig. 3. Grain growth kinetics of undoped and MgO-doped
Al,O5 as a function of holding time (temperature:
1600°C, pressure: 152 MPa).
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Table 1. Comparison of Kinetic Constants of Grain Growth in Al,05 During Sintering at 1600°C
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Fig. 4. Effect of pressure on average grain size of undoped

Al,O5 as a function of holding time (HIP: 1600°C, 152
MPa, and annealing: 1600°C, air).
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