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ABSTRACT

Sintering and microstructure of Ce-TZP/ALO, composite with a- and v-ALC: matrix contaming dispersed
5~50vol% ZrQ, were discussed. Sintered density was increased with elevating forming pressure in range
of 6~-300 MPa and about >99.2% of theoretical density was obtained at 16007 for 2h in case of 300 MPa
umaxially cold-pressed compacts containing 20 vol% ZrQ.. All kinds of different batch composition exhibited
nearly the same shrinkage hehaviour with end-point shrinkage between 20 and 24%, and had the maximum
shrinkage rate (0.41~0.54%/min) around 1400C. The grain growth was accurred faster in a-Al:J; than in
v-AlLO, starting matrix during smtering at 16007 . Bimodal pore size distribution of intraagglomerate pores
with size of 0.03~0.2 ym and of interagglomerate pores with size of around 60 um was obtained in Ce-TZP/a-
AlQO: composite sintered at 1300C . But unimodal pore size distribution with around 0.1 ym was observed
in Ce-TZP/y-Al:Os composite sintered at the same temperature. Microcracks were occurred due to the t—m
transformation of ZrQ; on cooling process.
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Fig. 1. Green density of As, Ay, By and By powder com-
pacts as a function of forming pressure.
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Fig. 2. Shrinkage curves vs temperature of Az A; and
By powder compacts.
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Fig. 3. Shrinkage rate curves vs temperature of Az A4

and B, powder compacts.
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Fig. 5. Sintered density of A;, As A; and Ay powder
compacts pressed at 300 MPa.
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Fig. 8. X-ray diffraction patterns for the A, powder co-
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Fig. 10. Scanning electron micrographs of Ay powder compacts pressed at (a) 6, (b} 32, {c} 240 and (d) 300 MP3,
and sintered al 1400C for 2h (fracture surface),

Fig. 11. Scanning electron micrographs of By powder compacts pressed at (2) 6, (b) 32, (¢} 240 and (d) 300 MPa,
and sintered at 1400C for 2h (fracture surface).
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Fig. 12. Scanning electron micrographs of A; powder compacts pressed at (a) 6, (b) 32, (c) 240 and (d) 300 MPa,
and sintered at 1600 for 2h (fracture surface).

Fig. 13. Scanning electron micrographs of By powder compacts pressed at (a) 6, (b) 32, {¢) 240 and (d} 300 MPa,
and sintered at 1600C for 2h {fracture surface).
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Fig. 14. Microstructural development of A; powder compacts during isothermal sintering at 1300C for (a) 30,

(b) 120 and (c) 480 min (polished surface).

Fig. 15. Microstructural development of B; powder compacts during isothermal sintering at 1300C for {a) 30,
{b) 120 and (¢) 480 min (polished surface).
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Fig. 16. Microstructural development of A, powder compacts during isothermal sintering at 1500T for (a) 30,
(b)y 120, {c) 240 and (d) 480 min {(polished surface).
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Fig. 17. Microstructural development of B, powder compacts during isothermal sinlering at 15007 for (a} 30,
by 120, () 240 and (d) 480 min {polished surface).
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