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Abstract

In this paper, the effect of cerium oxide addition and sintering system on the microstructure,
phase composition and mechanical properties of cerium oxide/yttrium oxide composites was in-
vestigated. The results showed that a small amount of cerium oxide could effectively promote the
sintering condition of cerium oxide/yttrium oxide composites and prevent the growth of grain.
Meantime, the smallest grain size occurred and the density was higher when the cerium oxide
content was 9.1 mol%. With the increase of ceria oxide content, the density of the sample did not
change significantly, but the grain size became larger. It is also found that the sintering tempera-
ture has great influence on composite materials. The relative density of samples differs from
about 60% to 97% when heating temperature increases from 1400°C to 1600°C. And when cerium
oxide addition is less than 33.3 mol%, the hardness and fracture toughness of Ce0./Y203 compo-
sites increase with the amount of cerium oxide.
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Table 1. Chemical compositions of samples, mol%

%= 1. I HERERECLE, mol%

AR 5 Ce(NO;);-6H,0 Y,05
S1 0 100
S2 0.3 99.7
S3 0.6 99.4
S4 1.0 99.0
S5 48 95.2
S6 6.5 93.5
S7 9.1 90.9
S8 23.1 76.9
S9 33.3 66.7

Table 2. Sintering condition of samples
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Figure 1. The relationship between apparent porosity and CeO,
content of samples heated at different temperature
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Figure 2. The relationship between relative density and CeO,
content of samples heated at different temperature
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Figure 3. Apparent porosity and bulk density of samples heated at different temperature
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Figure 4. The relationship between hardness and CeO, content at
1600°C for 4 h
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Figure 7. The fracture toughness of the samples with different CeO, con-
tent heated at 1600°C for 4 h
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Figure 8. XRD patterns of different CeO, content samples heated at
1600°C for 7 h
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Figure 9. Microstructure of samples with different CeO, content heated at 1600°C for 4 h
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