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Modification of Oxidation Resistance for L ow Density
Carbon-bonded Carbon Fiber (CBCF) Composite
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Abstract: Perhydropolysilazane (PHPS) derived SiON coatings were deposited on surface of chopped carbon fiber in
carbon-bonded carbon fiber (CBCF) composite by precursor infiltration-thermal (PIT) conversion method. Morphol-
ogy and elemental analysis of SiON coating were investigated by SEM and EDS. The results show that the coatings
are uniform, dense and mainly composed of Si, O and N elements. Meanwhile, the coating gets thicker with the in-
creasing concentration of PHPS, but tends to agglomerate in the opening pores, especially when the concentration of
PHPS reaches 10wt% and 20wt%, obvious agglomeration emerges in the opening pores. Meanwhile, cracks appear in
the coating on the carbon fibre surface. Finally, oxidation resistance of CBCF composites treated by SiON coating was
studied by TGA analysis and isothermal oxidation assessment. The results show that SiON coatings deposited on the
carbon fiber surface in CBCF composite can remarkably enhance the oxidation resistance of CBCF, and the oxidation

resistance increases with the increasing concentration of PHPS.
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Fig. 1 Optical picture (a) and SEM micrograph (b) of high porosity carbon-bonded carbon fiber (CBCF) composite
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Fig. 2 Conversion process of PHPS precursor in air
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1 CBCFHRAHERAZTREE
Table1l Contentsof elementson the surface of
uncoated and coated carbon fiber

Contents of elements/wt%(at%)
Si o N C
CBCF 0.72(0.32) 5.76(4.41) 0.73(0.64) 92.79(94.64)
PHPS3 13.65(6.47) 5.81(4.83) 2.97(2.82) 77.56(85.88)
PHPS5 13.76(6.64) 13.15(11.14) 1.67(1.62) 71.41(80.60)
PHPS10 13.51(6.41) 6.56(5.45) 2.59(2.46) 77.34(85.65)
PHPS20 13.72(6.65) 5.71(4.78) 2.51(2.43) 78.06(86.15)
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HEALA Si0077N0 39
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FEBEE PHPS WS 1 FF & il K, (2R (R B
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Fig. 5 SEM images of the coatings on carbon fiber surface in cured CBCF composite at different concentrations of PHPS
(a) PHPS3; (b) PHPSS5; (c) PHPS10; (d) PHPS20
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Table2 Coating thickness and volume densities of the
CBCFsprepared at different concentrations of PHPS

&3 N[ PHPSKE THI&H SONAEEE
CBCF EAMKREZSSHHRKELRIE
Table3 TGA data of CBCF composites coated by SION
coatings prepared with different PHPS concentrations at air

Samples CBCF PHPS3 PHPSS PHPS10 PHPS20

Samples CBCF PHPS3 PHPSS5 PHPS10 PHPS20 PHPS100

Density/(gem™) 022 023 025 029 033

Coating

thickness/jim 0.26 0.32 0.33 0.41
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PRk, JE ] PHPS R SRARIR TR B A % 42 1l
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5% AT . WA 4ER L SiON 2 CBCF 4
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Fig. 6 Weight loss curves of CBCF composites coated with
SiON coatings
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* Increasing rate of CBCF weight after curing of PHPS
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Fig. 7 Mass changes of CBCF composites modified by PHPS

after isothermal oxidation tests at different temperatures
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Fig. 8 XPS plots of PHPS20 after isothermal oxidation assessments
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Fig. 9 Optical images of CBCF composites after isothermal
oxidation tests at 620°C
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Fig. 10 XRD pattern of PHPS20 after isothermal-oxidation
test at 620°C
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