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Study of the Step-by-step Sintering Process of the Polycarbosilane
Fibers Cured by Thermal Cross-linking

WANG Yi-fei FAN Zhen-xiang WANG jun LI Xiao-dong LEI Shao-zeng
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Thermal curing process was adopted to improve traditional air-process to reduce the oxygen content of the continuous
silican carbide fibers by leading oxygen as less as possible to the fibers during the curing treatment. The polycarbosilane fibers cured by
thermal curing are sintered step by step. The condition of sintering process and the element composition microstructure and properties of
the fibers are studied in details by element analysis SEM EDX XRD.
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Tab.1 Element composition of cured PCS fibers wt%
Sample/Element Si 0
Raw-PCS 52.89 42.56 0.06
LO-PCS 51.13 34.59 13.32
TC-PCS 52.45 33.70 11.40
HO-PCS 48.64 33.8 15.23
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Fig.1 Relationship between pre-sintering temperature and tensile strength of pre-sintered and sintered fibers
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Fig.2 Relationship between pre-sintering atmosphere and tensile strength of pre-sintered and sintered fibers
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Fig.3  Relationship between pre-sintering winding speed and tensile strength of pre-sintered and sintered fibers
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Tab.2 Element composition of the fibers sintered by steps wt%

Sample Si C 0
Pre-TC-SiC 56.29 27.2 10.56
TC-SiC 54.35 26.28 13.43
Pre-HO-SiC 56.74 29.70 17.42
HO-SiC 52.65 28.42 22.48
4 5 TC-SiC SEM
TC-SiC TC-

SiC

4 TC-SiC SEM 5 TC-SiC SEM
Fig.4 SEM of the continuously sintered TC-SiC fibers Fig.5 SEM of the sintered TC-SiC fibers sintered by steps
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Fig.6  XPS spectrum of continuous SiC fibers Fig.7 XRD spectrum of continuous SiC fibers
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