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Bending property and damage mechanism of three-dimensional
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Abstract Targeting at the bending failure of ceramic matrix composites in service environment, the
interaction mechanism between the bending stress of the composite material and the internal fibers during
warp and weft bending was theoretically analyzed. Taking SiC,/SiC composite materials as an example,
three-dimensional (3-D) images of internal fiber structure and pores were obtained using micro computed
tomography. On this basis, the warp and weft directions of the three-dimensional woven angle interlock
SiC,/SiC composite were tested respectively, and the bending damage mechanism was analyzed in the
meso and micro scales. The results show that weft and warp performance of SiC,/SiC composite are
significantly different, and the bending strength of the weft specimen is larger than that of the warp
specimen. The bending damage modes of 3-D woven angle interlock SiC,/SiC composites are complex, in
which the warp cracks mainly propagate at the warp and weft contact points, while the cracks of weft
specimen mainly occur between the weft bundles, eventually leading to bending failure.
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Fig.1  Three-dimensional woven angle interlock SiC
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prefabricated component; ( ¢ ) Warp cross-section

morphology; (d) Weft cross-section morphology
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Fig.2 Three-dimensional woven angle interlocking SiC,/
SiC composite morphology. (1a) SiC,/SiC composite;

(b) Pores of SiC,/SiC composite
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Fig.3  Three-dimensional woven angle interlock SiC;/SiC
composite test piece. ( a) Warp direction ( X-direction )
specimen; (b ) Weft direction ( Y-direction ) specimen;

(¢)Length of specimen;(d) Width of specimen
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woven angle interlocking SiC,/SiC composite
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Fig.5 Bending strength-displacement curves of warp (a)
and weft (b) direction three-dimensional woven angle

interlock SiC,;/SiC ceramic matrix composites
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Fig.7 Damage diagram of warp SiC,/SiC composite

under superfield microscope. (a) Fiber breakage

and matrix crack; (b) Fiber break
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Fig.8 Damage diagram of weft SiC,/SiC composite

under superfield microscope. (a) Fiber fracture

and matrix crack ; (b) Matrix crack
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composite under different magnification
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