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Microstructure and Material Properties of Fibrous Al;O3-(m-ZrO;)/t-ZrO,
Composite Depending on the Volume Fraction of Core/Shell
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Abstract Fibrous Al,Os-(m-ZrO,)/t-ZrO, composites having core/shell structure were fabricated by multi-
extrusion process. The effect of volume fraction between core (Al,05-(m-ZrOy)) and shell(t-ZrO,) was
investigated to understand the relationship between microstructure and material properties, in which the
volume fractions of core and shell were varied as 40:60, 50:50 and 60:40. The material properties of hardness
and bending strength were increased as the volume fraction of core was increased, and their maximum values
were about 1320 Hv and 750 MPa, respectively. However, as the volume fraction of core increased, the values .
of relative density and fracture toughness were decreased from 97.1 to 96.5% and from 6.5 MPa-m'? to 5.7

MPa - m', respectively.
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Fig. 1. SEM micrographs of the 1st passed Al,O3-(m-ZrO,)/t-ZrO; ceramic composites filaments depending on the volume fraction
of core and shell. (a),(d); 40:¢0, (b),(e); 50:50 and (c),(f); 60:40.
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Fig. 3. TEM micrographs of 4th passed fibrous Al;Os-(m-
ZrOx)/t-ZrO, composites depending on the volume fraction of
core and shell. (a) 50:50, (b) 60:40.
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Fig. 2. SEM micrographs of the 4th passed Al;O;-(m-ZrO,)/t-ZrO, composites depending on the volume fraction of core and shell.
(a) cross-sectional (40:60), (b) cross-sectional (50:50), (c) longitudinal (60:40).
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Fig. 4. TEM micrographs of cote region of ALO;-(m-ZrO,) in
the 4th passed AlLO;-(m-ZrO,)t-ZrO, composite.
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Fig. 5. Relative density and hardness of fibrous AlLOs-(m-
Zr0,y)/t-Zr0O, composites depending on the volume fraction of
core and shell.
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Fig. 6. Bending strength and fracture toughness of fibrous
AL O;-(m-Zr0,)/t-ZrO, composites depending on the volume
fraction of core and shell.
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