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Development of Continuous Zirconia Fiber as a Reinforcement for Super Environment
Resistant and High Strength Oxide/Oxide Composites
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Development of the ceramics matrix composites (CMC) which can be used at higher temperature than SiC/SiC

composites is being advanced. It is expected that oxide/oxide composites bring performance improvements of a jet

engine. In this research, continuous zirconia fibers restrained crystal growth as reinforcements indispensable to CMC

was synthesized by dry-spinning method using molecular designed zirconia precursor polymers. Then, C-coating

on fibers surface by bubble-flow method with hexane vapor was formed and the fiber bundle was fabricated into

zirconia fibers uni-directional reinforced composite with zirconia matrix. Finally, the gap-interphase formed at fiber/

matrix interface by burnout of C-coating caused pull-out of fibers when CMC fractured. So, basic processes for

mass production of continuous zirconia fibers and carbon coating appropriate for the fiber/matrix interface have been

developed.
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Fig. 2 Formation of C-coating on fibers surface by bubble
flow method
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Fig. 8 Thermogravimetric curve of Zr-Y (0.1) - A1(0.1) -

Si(0.2)-028 cured at 95C for 4 hours in saturated
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Fig. 9 Photographs of Zr-Y - Al-Si-025 fibers cured and
heat-treated at 1000C
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Fig. 10 Fiber diameter dependence of tensile strength and
Young's modulus of zirconia fibers heat-treated at
1000C
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Fig. 11 Relation between tensile strength of fibers heat-
treated at 1000C and curing conditions
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Fig. 12 Concept of gap-interphase formed at fiber/matrix
interface
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Fig. 13 SEM photograph of C-coated zirconia fiber
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Fig. 14 SEM photograph of fracture surface of zirconia
fibers uni-directional reinforced composite
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