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Table 1 Basic parameters of SiC fibre
BfE/um | R tex HE/(g/m?) PSR /GPa | Fi{P i /GPa
14.0 195-205 2.70 >2.50 >270
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Fig.1 Schematic diagram of 2.5D prefabricated structure
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Fig.2 Optical micrographs of the cross-sectional microstructure
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Table 2 Geometric parameters of weave in composite

(Unit:mm)
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Fig.3 SEM micrographs of the pore and fiber morphology

in the composite
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Fig.4 Results of the pore distribution testing in the composite
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Fig.5 Stress—strain curve of uniaxial tensile test
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Table 3 Tensile mechanical properties of composite
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Fig.6 Tensile specimen fracture morphology
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unloading behavior
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Tensile Behavior and Damage Model of 2.5D-SiC,/SiC Composite Structures

Chen Chao', Dai Rui?, Xu Lin?, Fan Xiaomeng', Zhao Donglin',Dang Xiaolin', He Jiangyi®
1. Northwestern Polytechnical University, Xi’an 710072, China

2. Xi’ an University of Architecture and Technology, Xi’an 710055, China

3. Xi’ an Golden Mountain Ceramic Composites, Xi’an 710117 ,China

Abstract: The mechanical properties of 2.5D-SiC,/SiC composites exhibit significant differences between the warp
and weft directions. Investigating the relationship between their microstructure and tensile behavior is critical for
understanding the anisotropic damage mechanisms and enhancing the application performance of these composites.
In this paper, 2.5D-SiC,/SiC composites were prepared using the chemical vapor infiltration method, and their
microstructure and tensile properties were characterized. The results revealed the presence of a typical X-shaped
pore network region within the material, where the warp yarns formed a 12°angle with the axial direction. During
tensile loading, the warp yarns were subject to both tensile and shear stresses, reducing their damage tolerance.
Consequently, the tensile damage degree at failure in the warp direction (53%) was lower than that in the weft
direction (63%). This structural feature resulted in a warp fiber bundle volume fraction 2.52 times that of the weft fiber
bundle, while the warp tensile strength (255.8MPa+5.5MPa) was only 1.64 times that of the weft (156.1MPazx
29.9MPa).
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