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Abstract

Sinterbility, microstructure, mechenical and electrical properties of yttriastabilized zirconia
(92 mole % ZrO, + 8 mole% Y, 0, ) doped with 0.5 mole% SiO, and 0 -2.0 mole% Al, O, were
studied as a function of Al, O, addition. Sintered density increased with increasing Al, O, addition
up to 0.5 mole% but decreased up to 1.0 mole% Al,O,. Vickers hardness is proportional to
sintered density. The specimen added 0.5 mole% Al, O, and 0.5 mole% SiO, exhibited a maximum
conductivity. And the specimen added 0.5 mole% Al, 0, and 0.5 mole% SiO, was measured a
maximum electromotive force for a characteristics of oxyzen partial pressure.
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Raw Material

Zr203, Y103, SiOZ, AIZO3

Wet ball mill, 24 hrs
100 °c, 2 hrs
1250 OC’ 3 bes

Wet ball mill, 96 hrs

1.2 ton / ca’, 1 min

Electroding

1550-1675°C, 4 hrs

Pt paste, 1300 °C, 10 min
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Fig. 1. Flow diagram of fabrication process.
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Table 1. Composition of specimens.

Composition Content (mole%)| Added Added
Zr0,  Y,0; |Si0;, mole% |ALO: mole%

ZY8 92.0 8.0 0 0
ZY8S1 92.0 80 0.5 0
ZY8SAl 92.0 80 0.5 0.5
ZY8SA2 92.0 80 0.5 1.0
ZY8SA3 92.0 8.0 0.5 L5
ZY8SA4 92.0 890 l 0.5 20
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Table 2. Measuring equipments.
Measurement Measuring apparatus | Remarks
Shrinkage Micrometer Diameter
Density Archimedes method
Vickers Weight:100g
hardness Matsuzawa (MHT-1) Time :15sec
Fracture Weight: 10 kg
va (VK-E
toughness Metsuzawa (VK-E) Tine :30 sec
Grain size . Applied voltage: 15 kv
SEM(ISI-SS 130
Microstructure ( ) Magnification:5000
Vector Impedance
Electrical meter (HP 4800)
Conductivity Frequency Count Frequency:1 KHz
(HP 5300)
Complex LF Impedance Temperature:400TC
Impedance Analyzer (4192A) Frequency:5-5MHz
Target :Cu
X.R.D. Rigaku Filter :Ni
(D/MAX-1IA) Voltage :30 kV
Current:20 mA
v) 7 AR (Hy) oF BB (ke) & F3F71 A8l

ANl Lmes A odvld #%,
vickers hardness tester® 100g®] MHE S 152 %9l
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ch (I\/Ipamms) —_ 0 36E0"P“‘6 30'7 (C/a) -1.5

P : applied load (N)

E ! young’ s modulus (Pa)

a, ¢ . crack length{m)
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Fig. 7. X-ray diffraction pattern of specimens
sintered for 4 hrs at 1650C.
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Fig. 8. SEM photographs of specimens sintered
at 1650°C for 4 hrs with Al, O;content.
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(b} 0.5 mole% (ZY8SA1)
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Fig.12. Electromotive force vs. Al,O; content at
operating temp. of 450C.
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