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ABSTRACT

Duplex composiles such as Y-TZP/Y-TZP-20 wt.% ALO; and Y-TZP/Y-TZP-40 wt.% Al:0, were made by mixing
the sieve-shaked granules followed by isostatic pressing and sinlering at 1500C (or 1 hour. So Y-TZP hecame
matrix region and Y-TZP-20 wt.% ALO; or Y-TZP-40 wt.% Al:Os became dispersed regwons In these composiies,
propagaiing cracks due to lhermal shock alwavs run mnto the dispersed region because these regions act as
compressive zone due to low thermal expansion than matrix region. So duplexes having dispersed regons
of Y-TZP-40 wt.% AlOs; showed higher retained strength after thermal shock than matrix only composites be-
cause crack propagalions were slopped more or less in the dispersed region But when crack propagations
were much more easy than matrix like Y-TZP-20wt.% ALO; region, retained strength was decreased than
the matrix only composites despite of the low initial strength
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Table 1. The Symbol and Compositions of TZP-based

Duplexes.
Symhole Cornpositions of green compacts
TZP 100% (3Y-TZP) granule
TZP20A 100% (3Y-TZP-+20 wt.% Alxy) granule
TZP40A 100% (3Y-TZP- 40 wi.% AlpDs) granule
TZP/TZP20A 85 vol% (IY-TZP) granule

+15vol% (AY-TZP+20wt.% Al:O3) granule

TZP/TZP40A 85 vol% (3Y-TZP) granule

+15val % (3Y-TZP+40 wt % Al:Qz) granule
TZ3Y 100% (Toyo Soda TZ3Y) granule

TZ3Y/TZP20A  |85% vol% (Toyo Soda TZ3Y) granule
+15vol% (3Y-TZP+20 w5 AlyOz) granule
TZ3Y-TZP40A |85 volol {Toye Soda TZ3Y) granule

+15vol% (3Y-TZP 40wt AlOh) granule
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Fig. 1. Relative density of Y-TZP-ALO, composites as
a function of alumina content.
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Fig. 3. Fracture toughness of TZP-ALO; composites as
a function of alurmina content.
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Fig. 4. The SEM microscopy of Y-TZP-ALO; composi-
tes sintered at 1550°C [or 1 hr.
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Fig. 5. The crack propagation patterns of Y-TZP-AlLQ; composites hy Vicker's indentation.

(a), (b) TZ3Y, (c), (d) TZP-40A.
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Fig. 7. SEM micrographs of Y-TZP-based duplexes sintered at 1550T for 1hr.
(a), (b} irregular shape of dispersed region, (¢), (d) indentation marks m duplexes.
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(b)
Fig. 8. SEM photographs ol (a) TZ3Y(spray dried} and
(by 3Y-TZP(sieve-shaked) granule.
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Fig. 11. The SEM micrographs of TZ3Y-based duplexes sintered at 1500C for 1hr.
(2) matrix region, (b} boundary region, (c) dispersed region, (d) crack deflection m dispersed region.
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