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ABSTRACT

Zirconia-toughened alumina{ZTA) powders ihat were uniformly coated with zircoma and yttria on Lhe surface
of alumina particles weye prepared in order to inhibat the grain prowth of alumina. Alumina particles were
ulirasonically dispersed in the ethanol solution of Zr-n-propoxide. and then the Zr-alkoxide was hydrolyzed.
Hydrated zironia as thin [lm was stabilized to letragonal crystalline form by doping vliria as a stabilizer.
The prepared ZTA powders had the good sinlerability even al the lower temperature. As a result, the smtered
bodies showed the enhanced [racture loughness compared with pure alumina. The relative density and [racture
toughness(K,} of the ZTA bodies sintered at 1550C were 98% and 5 MPa-m'® respectively.
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Fig. 1. Particle size distribution of various AlLO; pow-
ders with the remaval of mother sol and ZTA
powder (dried al 10T tor 1hr).
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Fig. 2. Scanning electron micrographs ot ZTA powders
wilth 0.56 um AlCG,
(a) £ZTA powder, mother sol separated
() ZTA powder, Zr-Yu0,(2Y-TZP) system gel
coated
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Fig. 3. Scanning eleciron micrographs of ZTA powders
with 025 pm ALO..
(a) ZTA powder, mother sol separated
{by ZTA powder, ZrOs-Y,04(2Y-TZP} syslem gel
coaled
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Fig. 4. DSC and TGA curves of prepared ZTA powder.
(a) ZTA powder, mother sol separated
(b} ZTA powder, mother sol involved
{c) ZTA powder, ZrOx-Y.0:(2Y-TZP} system gel
coated
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Table 1. Bulk Densities of formed ZTA Bodies (%)

Base Al{0; Powder| 0.25pm 0.56 wm
ZTA powder dia. dia.
A 48.8 471
B 50.0 48.8
C 49.6 47.5

A: ZTA powder, mother sol separated
B: ZTA powder, mother sol invelved
C: ZTA powder, Zr0,-Y.0; system gel coated
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Fig, 5. Dilatometric densification curves for ZTA com-
pact with various scaking time.
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Table 2. Relative Densities of ZTA Bodies sintered

at Various Temperatures (%)
Size 0.25 pm 0.56 um
dia. dia.
Sinteriné
temperature | 1550 | 1570 | 1600 | 1550 | 1570 | 1600
)
A G881 982 [ 983 | 986 | 983 | 985
B 087 198.2|97.8 | 88.5 (943|957
Powder
C 586|981 |97.9 954 [ 977 | 98.1
D - — | 332|87.0|944
A: ZTA powder, mother sol separated (12 hr milled)
B: ZTA powder, mother sol involved {12 hr milled)
C: ZTA powder, Zr0»-Y;0; system gel coated {12 hr

milled)
D: ZTA powder, mother sol separated (unmilled)
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Fig. 6. Microstructure of polished and thermally-etched surfaces of ZTA bodies with 0.56 ym AlLO; sinlered
lor 2 hr.

{a) ZTA powder, mother sol separated (12 hr milled)

{b) ZTA powder, mother sol mvolved (12 hr milled)

(c) ZTA powder, ZrO-Y,042Y-TZP) system gel coaled (12 hr milled)
(d) ZTA powder, molher sob separated (unmilled)
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Fig. 7. Microstructure of polished and thermally-etched surfaces of ZTA  bodies with 0.25 um AlQO, sintered

for 2 hr.
{(a) ZTA powder, mother sol separated
(b) ZTA powder, mother sol invalved

() ZTA powder. ZrQs-Y.0:(2Y-TZP) system gel coated
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Fig. 9. X-ray diffraction pattern of sintered ZTA bodies
with 0.56 ym Al:(), Heating rate was 157/min
up to 1000T and 3C/min up to 1500C, then
soaked fof 2 hr at this temperature.
(8} ZTA powder, mother sol separated
by ZTA powder. mother sol involved
(e} ZTA powder, ZrO:-Y,(0,(2Y-TZP) system gel

AL

(© (d

Fig, 8 Microstructure of sintered ZTA body with var-
wus soaking time al 15507,
{a) Ohr (b) Lhr {c) 2br (d) 15hr

)]

Fig. 10. Intergranular crack propagation of ZTA body wilh (.56 um ALO; that mvolved mother sol 1n the process-
ing and sintered at 15707 for 2 hr (indentation under 5kg lpad).
{a) Scanning electron micrograph of crack palh in sintered ZTA body
{0) Magmified crack path of squared portion of (a)
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