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Abstract Ni-YSZ (Yttria Stabilized Zirconia) composite powders were fabricated by glycine nitrate process. The prepared
powders were sintered at 1300~1400°C for 4h in air and reduced at 1000°C for 2h in a nitrogen and hydrogen
atmosphere. The microstructure, electrical conductivity, thermal expansion and mechanical properties of the Ni-YSZ cermets
have been investigated with respect to the volume contents of Ni. A porous microstructure consisting of homogeneously
distributed Ni and YSZ phases together with well-connected grains was observed. It was found that the open porosity,
electrical conductivity, thermal expansion and bending strength of the cermets are sensitive to the volume content of Ni.
The Ni-YSZ cermet containing 40 vol% Ni was ascertained to be the optimum composition. This composition offers
sufficient open porosity of more than 30 %, superior electrical conductivities of 917.4 S/cm at 1000°C and a moderate
average thermal expansion coefficient of 12.6 x 10™° °C™" between room temperature and 1000°C.
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Table 1

Open porosity and thermal expansion coefficient of Ni-YSZ
cermets sintered at 1350°C for 4 h and reduced at 1000°C for 2 h
with various Ni contents

. Thermal expansion Open porousi
Composition coefficient P ("/f: ) p ty
YSZ 1052 x 10°¢°C -

30 vol% Ni-YSZ ~ 12.51 x10°°C" 21.3
40 vol% Ni-YSZ ~ 12.6x10°°C" 30.1
50 vol% Ni-YSZ 1351 x10°°C" 342
60 vol% Ni-YSZ ~ 13.54x 10 °°C" 38

70 vol% Ni-YSZ 147 x10°°C"' 44.7
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Fig. 1. A typical microstructure of Ni-YSZ (50 vol% Ni) cermet sintered at (a) 1300°C for (b) 1350°C (c¢) 1400°C 4 h and reduced
at 1000°C for 2 h.
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Fig. 2. Electrical conductivity of Ni-YSZ cermets (a) with 30 vol% Ni-YSZ, (b) with 40 vol% Ni-YSZ, (c) with 50 vol% Ni-YSZ,
(d) with 60 vol% Ni-YSZ, (e) with 70 vol% Ni-YSZ.
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Fig. 3. Electrical conductivity of Ni-YSZ cermets at 1000°C
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