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ABSTRACT

Yttria-antimonia-stabilized zirconia was investigated with respect to the amount of S5b,0,
addition in the range of0.5~3mol % to the base composilion of (Z10)p.92{Y201)0.08.

The sinterbility, modulus of rupturg, Vickers hardness, evaporation of components, phase forma-
tion and microstructure were evaluated with antimonia content. Also two probe A.C. conductivity
measurement was subjected to all specimens and the best result are achieved with 1 mol % Sb, Oy asa
sinter agent and relative density of~98% obtained at 1,400°C and this composition has a maximum
electrical conductivity due to the possible substition of St *for 2447 site.

The effect of Sb2 O3 on the electrical conductivity of the bulk and the grain boundaries has been
investigated using frequency dispersion analysis (5~10°% Hz). Antimonia addition has a negative in-
fluence on both the bulk and the grain boundary conductivity except fora 1 mol % addition.

The additive antimonia has improve a modulus of rupture to~60MPa due to metastable-tetragonal

phase apparence and decrease the hardness with increasing the Sb,O; content.
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Fig. 1. SEM photographs of (a) fractured and (b) polished, thermally etched section of the samples;
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Table 1.FPhysical Properties of the Sintered Specimens.

Compo- | EONS | apparer | Moeues °f | Hardness
@) ) (MPa) (GPa)
ZY8 7. 4 0-20 198 15.2
ZYSho 98. 4 0.10 267 14.4
ZYSh 1 98. 4 0.15 271 13.8
2YSb 2 96. 7 0.17 267 12.9
ZYSb 3 91.5 0.12 270 11.3
ZYSh 4 a0. 4 0.20 260 11.4
ZY5h 5 8.0 1.40 246 11.1

* The bulk density to the theoritical density value .
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Table 2. Weight Loss and Sh,y0; Content of the Spe-
cimens Fired at 1400°C for 4 Hours.
(W,

[tern| Total 5b,0, content remained
Coﬂg’oﬂl' Wi%igsht Calculated | Observed | Difference
ZYg 1.7 - - -
Z¥Sho 1.9 1.10 1.06 0.04
ZYSh 1 1.6 2.1% 0.92 1.89
ZYSb2 3.2 4.33 2.73 1.60
ZYShb 3 5.1 5.42 2.85 3.57
ZYSh 4 6. & 8.46 3-21 5.25
ZYShs 8.5 10.45 3.34 7.11
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Table 3. Datumn of the Specimens Fired at 1400°C
by XRD Technique.

Comp [ Latice | [CO7salie etcreq [Voroclini
sition (nm) Dnzu) A phase®* #)
ZYs 0.5137 952 c 0
ZYSbD | 0.5136 866 c,t ~0
ZYS8b 1 0.5136 866 c,t ~0Q
ZYSb 2 0.5138 366 c,t,m 6.12
ZYSb3 | 0.51385 353 c,t,m 8.67
ZYSh 4 0.51385 353 c,t,m 8.33
FAE 0.5140 340 c,t,m 7.18
* C;cubic, t;tetragonal, m; monecclinic

*#* as milled-specimen .
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Table 4. Activation Energies for the Specimens .

Composition Activation energy
(KJ/mel )
AR 94. 4
ZY¥YSho 95. 2
ZYSh 1 80.3
ZYSh2 ys.0
ZYSbhb 3 96. 4
ZYSh 4 07.0
ZYSh 5 100. 7
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