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Effects of the Antioxidation of 3D
Carbon/Carbon Composite Coated with Polycarbosilane

Jae-Won Lee*, In-Seok Oh™, Don-Mook Choi** and Hyeok-Jong Joo*

ABSTRACT

To improve the antioxidation of 3D CFRCs(3 directional carbon/carbon com-posites), poly-
carbosilane(PCS) was coated under the vacuum condition, and it was formed into the ladder
state by the stabilization at 200C under the air condition.

And it was also led to Si-C chemical bonding by the heat-treatment up to 1300C under
the argon atmosphere.

As a result of X-ray diffraction analysis, after the stabilization treatment of PCS at 200C,
PCS became an amorphous SiC and it became B-SiC crystalline with the heat treatment at
1300C.

The cracks of SiC coating layer were observed on the coated surface of 3D CFRC by the difference
of thermal expansion coefficent between 3D CFRC and SiC. The thicker the coated layers the
less the cracks on the coated surface.

The initial oxidation of 3D CFRC without PCS coating was observed at about 480C. However,
that of 3D CFRC with PCS was observed at about 680C to have an increasing effect of the
temperature up to 200T,

The effect of the antioxidation of 3D CFRC was the best, when the coating layer was 19 ym
and the contents of oxygen, 7.5wt. %, which was used during the stabilization treatment.
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Table 1. Characteristics of carbon fiber used for fabrication of the 3D CFRC as a reinforcement

Fiber type | Filament No. | Diameter(um) |T.S. (MPa)

T.M. (GPa)

U.E.(%) |Yield(g/1000m) |Density(g/cm®)

TZ-307 12,000 6.85 3528

245 1.4 800 1.80

T.S. ! Tensile Strength

T.M. ! Tensile Modulus

U.E. | Ultimate Elongation

Table 2. Characteristics of coal tar pitch used for fabrication of the 3D CFRC as a matrix impregnant

: Q. L B.L S.P. C H N S Carbon
Pitch type | (wioso) | oto) | Gy | (@) | %) | ) | @ | “H | viea(w)
Coal tar pitch 6.31 29.30 114.7 92,61 4,44 1.20 0.49 1.738 39.52

H.IL. ! n-Hexane insoluble Q.1. ! Quinoline insoluble

PDMS

PCS Coating

Induction of Oxygen
at 200C(Stabilization)

Pyrolysis
up to 1300T

i}

Fig. 1. Flow chart for the preparation of 3D-CFRC
coated with PCS,
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Fig.4. TGA curves of polydimethylsilane and poly-
carbosilane,
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Fig. 5. X-ray diffraction patterns of PCS treated
oxygen at 200C and SiC heat-treated at
1300T.
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Photo, 1. SEM photographs of SiC coatmg surface
of 3D CFRC after heat-treated at 1300%C
[(a) PCS/benzene : 0,025, (b) PCS/ben-
zene : 0,050, (c) PCS/benzene : 0,075],
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