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Abstract: SiC ceramic matrix composites are one of the key materials for the development of hypersonic aircraft and

engines with high thrust/weight ratio, which have high requirements for impact fracture toughness, defect and

crack sensitivity. In this paper, Charpy impact test was used to measure the fracture toughness of 3D needled C/

SiC composites. The effects of U-shaped notch and V-shaped notch on the impact fracture toughness were studied

in different distribution directions parallel to and perpendicular to the needling, and the fracture morphology was an-

alyzed in detail by means of scanning electron microscope and optical microscope. The results show that the fracture

toughness of U-shaped specimen is more sensitive to the relative position of notch line and needle than that of V-

shaped specimen, and the fracture toughness is the worst when the notch line is parallel to the needle fiber bundle.

It is found that the intersection of needle fiber bundle and 0° and 90° non-woven cloth layup is relatively weak, and

the shear resistance of raw materials is weakened.
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Fig.2 Parallel and vertical patterns
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Fig.4 Average level of fracture toughness and

dispersion of four kinds of samples
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Fig.5 Fracture side views of four samples
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Fig. 6 Top view of two kinds of sample sections:
parallel and vertical
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Fig.9 Microscopic observation of parallel specimens
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Fig. 10 Microscopic observation of vertical specimens
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