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ABSTRACT

Laminar composites containing layer of Ce-TZP-5~30 vol%Al,O; between Ce-TZP layers have been fabricated using dry powder
pressing that allowed formation of layers with thickness range from 140 um to 240 um. Sintering temperature was chosen as 1600°C
for 2 haurs which showed stable density range from about 92% to 95% even though 5~30 vol% Al,O; was added. The crack
propagation of 16Ce-TZP region was intra-granular fracture mode and with increasing Al,O;, fracture mode was changed gradually
to inter-granular fracture mode which increased fracture toughness. As the ALO; content of central layer increased, strong interactions
between these layers have been observed so that fracture toughness was somewhat increased. But small amount of Al,0; was added
in Cc-TZP-Al,O4 layer there was no reaction between these layers and showed no differences in microstructures.
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Fig. 1. X-ray diffraction pattern of 12~16Ce-TZP and 16Ce-
TZP/5~30 vol%Al,05 with increasing Al,O5 content
sintered at 1600°C for 2 h.
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Fig. 2. Rclative Density of Ce-TZP/0~30 vol%Al,05 with
increasing Al,O5 content and sintering temperature.
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Fig. 3. Lincar shrinkage of Ce-TZP/0~30 vol%Al,04 with
increasing Al,Os content and sintering tcmperature.
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Fig. 4. Strength and fracture toughness of Ce-TZP/0~30 vol%
Al O, with increasing Al,O5 content sintered at 1600°C
for 2 h.
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Fig. 5. SEM micrographs of the crack propagation of 16Ce-
TZP ceramics with increasing Al,O; content sintered at
1600°C for 2 h.

(a) 5 vol% AlyOs and (b) 30 vol% Al,O5.
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Fig. 6. Relative density of 16Ce-TZP/16Ce-TZP-Al,03/16Ce-

TZP layer composites as a function of Al;O4 contents in
16Ce-TZP-AL,O5 layer sintered at 1600°C for 2 h.
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Fig. 7. Linear shrinkages of 16Ce-TZP/16Ce-TZP-Al,05/16Ce-
TZP layer composites as a function of Al;O; contents in
16Ce-TZP-Al,05 layer sintered at 1600°C for 2 h.
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Fig, 8. Bending strength of 16Ce-TZP/16Ce-TZP-Al,04/16Ce-

TZP layer composites as a function of Al,O5 contents in
16Ce-TZP-Al,05 layer sintered at 1600°C for 2 h.
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Fig. 9. Fracture toughness of Ce-TZP/0~30 vol%Al,04 with
increasing Al,Q5 content sintered at 1600°C for 2 h.
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(a) 16Ce-TZP and 16Ce-TZP/3 vol%Al,05 layer interface. (b) and (¢) 16Ce-TZP and 16Ce-TZP/30 vol%Al,05 layer
interface. (d) Fracture pattern in 16Ce-TZP-30 vol%Al,0; region.
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