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A Study of the High Temperature on Chromium Carbide

Young-N. Paik*, Sung-G. Kang**, S.R. Yoon**
*Dep’t of Mechanical Engineering, Kyung Hee University
**Dep’t of Materials Engineering, Hanyang University

ABSTRACT

The oxidation rates of chromium carbide have been measured at 900 to 1300°C and oxygen pressures between 2> 102
8<10-2 Pa using thermogravimetric analysis method. Oxidation behavior of chromium carbide appeared to change
very sensitively with both temperature and oxygen pressure. In case with the oxygen pressure lower than 8 x 1072 Pa,
the weight gain in the specimen due to the formation of chromium oxide occurred linearly with time at the every tem-
perature studied, but when the oxygen pressure was increased up to 8 x 10-2Pa, the weight gain behavior versus time
showed entirely different tendency. That is, in the temperature range of 900°C to 1000°C weight gain occurred, howev-
er in the range of 1000°C to 1300°C weight lost was observed. The reason for the observed linear kinetics could be
inferred as follows. As the oxidation of carbide proceeded carbon monoxide would build up at the interface of the
chromium oxide and carbide. If the equilibrium pressure of carbon monoxide at the interface exceeds the gas pressure
at the outer specimen surface, the oxide scale formed on it might be cracked exposing new carbide sites on which
oxidation could occur successively. Through a thermodynamic cosideration it was judged that the above deduction
was reasonable. On the other hand, the weight lost mentioned above was explained that it could occur mainly due to
the further oxidation of Cr2Q; to the volatile CrOs at the corresponding experimental conditions. Weight loss pheno-
menon mentioned before which was observed in the oxidation of chromium carbide was also clearified by X-ray
diffraction method and SEM. That is, at 900°C stable oxide of chromium, (CryQ3) was identified easily on the speci-
men surface. However, at 1300°C, only a few amount of this stable oxide could be found on to specimen surface,

indicating Crs03 had been evaporated to CrOj gas.
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Fig. 1 Schematic diagram of experimental set up.
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