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Study on Chemical Vapor Curing Method for Polycarbosilane Fiber

MAO Xian-he SONG Yong-cai LI Wei

College of Acrospace and Material Emgineering National Univ. of Defense Technology Changsha 410073 China
Abstract Chemical vapor curing CVC method for polycarbosilane PCS  fiber with unsaturated hydrocarbon vapor cyclohexene
was studied and compared with air oxidation curing method. The analysis of composition and thermogravimetry of PCS fiber in the process
of CVC was also characterized and an elementary reaction mechanism was discussed. The results show that Si-H bond in the molecular
structure of PCS reacted during the cyclohexene curing process and the reaction degree increased with the rise of the curing temperature.
Simultaneously gel content of PCS fiber rapidly increased till PCS fiber became infusible. Si-H bond and Si-CH; bond broke and formed
free radicals through the agency of cyclohexene radical while being heated up and then formed the structure of Si-CH,-Si  resulting in
cross-linking between PCS molecules.
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Tab.1 Gelation condition of PCS fiber
Curing Pyt g/ % Psiit gls s00/ %
Air 40 65
Cyclohexene 22 ~26 28 ~ 32
% Pgp g Psin when gel weight content begins to increase rapidly
Psin wi>so%  Psin when gel weight content begin to go beyond 80% .
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Fig.4  Effect of Si-H reaction degree on Gel content in PCS fiber Fig.5 TG-DTA curve of PCS fiber in a cyclohexene flow
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2 PCS
Tab.2  Element composition of PCS fibers

Composition  wt% C/Si 0/Si
Sample Conditions 5 c o N "
A Original 49.4  40.2 1.6 1.90 0.06
B CVC to 250°C 45.9  41.4 5.1 2.10 0.19
C Annealed t0350°C 43.5  40.9 4.1 2.20 0.17
D Air oxidized 2.7 302 15.2 1.65 0.62
E Thermal curing 472 354  11.5 1.75 0.43
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