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Effect of crosslinking curing methods on the heat resistance of SiC Fibers
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ABSTRACT Three types of SiC fibers were prepared by polycarbosilane fibers using either pure solely oxidation
curing method, an oxidation-thermal curing method, or electron beam radiation curing method. The chemical
compositions of the three types of SiC fibers were analyzed using an element analyzer, and their heat resistance was
studied using universal tensile testing machine; X-ray diffraction and scanning electron microscope were also
employed for characterization. The results showed that the samples prepared by the solely oxidation and oxidation-
thermal curing methods had higher oxygen contents, and the initial mechanical strength of the samples reached
2.8 GPa; however, the heat resistance temperature was approximately 1 200~1 300 °C; the oxygen content of SiC
fibers prepared by the radiation crosslinking method was only approximately 1%, meaning that it was able to
maintain a stable structure at a high temperature of 1 500 °C. This work showed that the heat resistance temperature
of SiC fibers can be greatly improved by changing the curing mode, without changing the composition of the
original preceramic polymers fiber.
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Fig.1 Preparation process of three kinds of SiC fiber samples
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Fig. 6 Effect of heat treatment temperature on the crystallinity (a) and the grain size (b) of SiC fiber samples
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