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Flow chart for fabrication of C/C composites by

precursor impregnation pyrolysis
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Fig.3 Porosity of C/C composites after 1 and 6 PIP cycles
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Fig. 4 Morphologies of different C/C composites after 1 PIP cycle and 6 PIP cycles: (a) 600 C treated fiber reinforced composite

after 1 PIP cycle; (b) 1500 °C treated fiber reinforced composite after 1 PIP cycle; (c) 600 ‘C treated fiber reinforced composite after

6 PIP cycles; (d) 1500 °C treated fiber reinforced composite after 6 PIP cycles
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Fig.5 Influence of fibers’ heat treatment temperature on
flexural strength of composites: (a) Load—displacement curves;

(b) Flexural strength
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Fig. 7 Fracture morphologies of different C/C composites after flexural test: (a)—(c) 600 ‘C treated fiber reinforced composites;

(d)—(f) 1200 C treated fiber reinforced composites
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Fig.8 Crack propagation routes of different C/C composites after interlaminar shear test: (a)—(c) Fiber reinforced composites

treated at 600 C; (d)—(f) Fiber reinforced composites treated at 1200 C
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Fig. 9 Mass loss as a function of exposure time for C/C composites under oxidative environments: (a) TG analysis; (b) Isothermal

oxidation of C/C at 923 K in air
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Mechanical properties and oxidation resistance of
heat-treated fiber reinforced carbon matrix composites

ZOU Xue', DAI Ji-xiang"2, SHA Jian-jun"? LU Zhao-zhao'

(1. State Key Laboratory of Structural Analyses for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China;
2. School of Aeronautics and Astronautics,
Liaoning Provincial Key Laboratory of Advanced Technology for Aerospace Vehicle,
Dalian University of Technology, Dalian 116024, China)

Abstract: Carbon fiber reinforced carbon matrix composites (C/C) were prepared by precursor impregnation pyrolysis
(PIP) method, carbon fibers heat-treated at different temperatures were used as reinforcement, phenolic resin was used as
carbon precursor. The results show that the size and distribution pattern of pores in porous preform (after primary
cracking) are changed, according to micromorphology observation. Mechanical properties of C/C composites are
improved with the increase of heat treatment temperature. Flexural strength and interlaminar shear strength of C/C
increase by 1.58-fold and 1.21-fold after fibers heat-treated at 1200 ‘C. With the heat treatment temperature rising, the
fracture mode of C/C is changed from brittle to pseudoplastic. Oxidation resistance of 600 ‘C heat-treated fiber reinforced
composite is improved, while those of 1200 C and 1500 ‘C heat-treated fiber reinforced composites decrease. The
property of C/C is changed because heat treatment reduces the surface activity of fibers, so C/C composite has a suitable
interface.
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