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Abstract Microstructure and mechanical properties of fibrous Al;O3-(m-ZrO2)/t-ZrOs composite were
investigated depending on the dimensional array. By the change of stacking arrangement of fibrous filaments,
2 and 3-dimensional fibrous composites were successfully obtained without bulk defects such as shrinkage

cavity and cracks. The maximum mechanical properties

were achieved in the 3-dimensional array composite,

due to the fine fibrous and dense microstructure control, in which the values of vickers hardness, fracture
toughness and bending strength were about 1507 Hv, 7.2 MPa-m"? and 650 MPa, respectively.

Key words 2 and 3 dimensional array, Al,Os-(m-ZrOy)/t-ZrOs composite.
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Fig. 1. Cross sectional BSE-SEM (a) and enlarged (b) micrographs of 3

Ard

passed ALO;-(m-ZrO,)/t-ZrO, composite filaments.
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Fig. 3. 3-dimensionally arrayed fibrous Al,O5-(m-ZrO,)/t-ZrO, composites (a) schematic diagram, (b) top part of sintered body,
(c) side part of sintered body and (d) enlarged of image of a circle in (b).
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Fig. 4. SEM-BSE images showing crack propagation of Al,O;-(m-ZrO,)/t-ZrO, composites depending on dimensional array. (a)

ball milling, (b) 2-dimensional array and (d) 3-dimensional array.
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Fig. 5. Relative density and hardness of Al,O5-(m-ZrO,)/t-
7r0, composites depending on dimensional array.
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Fig. 6. Bending strength and fracture toughness of AlL,Os-(m-
Zr0y)/t-ZrQ, composites depending on dimensional array.
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