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ABSTRACT

Using two kinds of Zr(); powder stabilized by 8 mol% and 3 mol% of Y.0; several microstructures were
designed; two single composition specimens of 8 mol% Y;Os-Zr0y and 3 mol% Y:0:-Zr(: and five mixture speci-
mens with multi-layered structure and particulate mixture structure at a mixing ratio of 1:1 by weight. Electri-
cal conductivities were measured from 250 to 730T in awr using an impedance analyser, and fracture toughness
at room temperature using the indentation method. Making the mixture structures was more effective in enhan-
cing fracture toughness than electrical conductivity. At low temperatures 3 mol% Y.0:;-Zr(- showed the highest
values in hoth electrical conductivity and fracture toughness, while at high temperatures the specimens of
alternately stacked planar and coarse granulated siruclures were most favorable.
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Fig, 1. Microstructures of designed specimens; a) 8Y,
b) par, ¢) ser, d) gz e gc. §} cc and g) 3Y.
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Fig. 2. Electrical conductivitv vs. the reverse tempera-
ture obtained by analysing the impedance spec-
tra.
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Fig. 3. Relative electrical conduclivities of designed
microstructures at 250, 450 and 750T in air.
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Table 1. Electrical Conductivities at 250, 450 and 7507 and Fracture Toughnesses at Room Temperature of

Designed Microstructures

Properties Temp.(T} | Magnification 8Y par ser ag ac cc 3y
Conductivity, 250 ®10-7 5615 - 4421 5.910 2.378 3.842 6.916
18 cm 450 > 104 3.274 2494 2,109 2.296 1.074 1.437 1.863
750 »107 1.855 2.146 1.362 1431 0973 0.699 0.856
K, MPa\/Hl_ RT. 1.829 | 3.717 4861 | 4976 I_4.254 6.679
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Fig, 4. Relative fracture toughnesses of designed mic-
rostructures at room temperature.
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