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Abstract: A kind of simple and cheap multi-coating of carbon/carbon composites used for airplane brakes was
studied in this paper. The multi-coating was composed by two layers, the inner coating was prepared with bo-
ric acid, and the outer one was constituted by boron, boric carbide, silica glass powder, silicone, aluminum
powder and iron powder. The results of isothermal oxidation and thermal shock tests show that the weight loss
rate of the specimen coated with multi-coating is only 0. 08 % after 50 h static oxidation at 700 °C , meanwhile,
the weight loss rate is 0. 12% after thermal shock test for 50 times at 700 ‘C. Microstructure analyses meth-
ods, including scanning electron microscope (SEM), energy dispersive X-ray fluoresence spectrometer
(EDX), differential thermal analysis (DTA) and laser Raman spectroscopy, are used to investigate the mecha-
nisms of the oxidation resistance.
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Fig. 1 SEM micrograph of surface of coating
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Fig. 2 EDX spectrum for coating before oxidation
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Fig. 3  Schematic description of isothermal oxidation test B4 AR A 800 °C UML) SEM BT 4 K
Fig. 4 SEM micrographs of oxidation process for the coated
C/C composites oxidized at 800 °C

TGA curves for C/C composites with coating
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Fig. 6 Arrhenius plots of oxidation rates of C/C specimens

with and without coating
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Table 1 Thermal shock experiments of the coated specimens

W Fiaifk/e  BARTE/g ARER/ %
1 0.893 8 0.892 8 0.12
2 0.905 5 0.897 8 0.85
3 0.936 9 0.9311 0. 62
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Fig. 7 DTA curve of the coatings
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