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Effect of Phosphorus Additives on the Oxidation
Protection of Carbon/Carbon Composites

Sang-Hoon Rhee® and Hee Dong Park™

ABSTRACT

Carbon/Carbon composites containing 0,1,2 and 4% phosphorus additives were prepared by
liquid impregnation and carbonization cycles. The oxidation behavior of C/C composites in air
has been studied between 500C and 1,000C. Phosphorus additives and polycarbosilane coating
have been found capable of protecting C/C composites against air oxidation at the range of studied

temperature.
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Fig. 1. Carbonization Schedule of C/C
Comiposite.
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Fig. 2. Microstructure of CF/phenolic Resin
Specimen Cured at 170T for 2hr,
(CF:carbon fiber)
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Fig. 3. DTA Analysis of CF/phenolic Resin
Specimen in Flowing N, gas.
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Fig. 7. XRD Patterns of Polycarbosilane
Pyrolyzed at 500, 700,800, 1100
and 1300C for 1hr in N, Atmo-
sphere,
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Fig. 8. TGA Analysis of C/C Composite in Air

at 600C (a) Untreated, (b) Added
with B,Os (c)Added with Red Phos-
phorous, and (d) Coated with Poly-
carbosilane.
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Fig. 9. Oxidation of C/C Composites in Air at

600C.
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Fig. 10. Arrhenius Plots for Oxidation of C/C

Composites in air,
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