2] 93, A4 A53(2001)

J. of the Korean Society for Heat Treatment, Vol. 14, No. 5, (2001) pp. 282~285

#&e| 0 M3Ee T SE4e| OB Al

1% - BAN
ol gt FANY 5T
*frefh st S48

Theoretical Calculation of Parabolic Rate Constant for
High-Temperature Oxidation of Metals
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Abstract Based on the mass balance of anion and cation fluxes, the parabolic rate constant (K) of oxide grown
during the high-temperature oxidation of metal is theoretically calculated. It is assumed that the diffusion of oxygen
anion and metal cation through oxide scale obeys the Fick's 1st law, the growth of oxide is controlled by the diffusion of
ions, electrical potential gradient as driving force for diffusion of ions is ignored, and oxidation occurs within an existing
oxide layer. Then, the parabolic rate constant can be expressed by K9=[2pMmo,,M2Mmo,,(mD°C°°+nDMCM°)/nm]
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Fig. 1. Schematics diagram showing (A) diffusion and (B)
concentration profile of metal and oxygen ions during
growth of oxide scale.
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Table 1. Comparison of C{, calculated using Dy, C5, K, and (Eq. 12)[13].

sample Dy, (cm%/s) C,% (mol/em®) K, (gram¥em’ 5)
0 (800°C) 5.9E-13
Cr (800°C) T.1E-12 L7E.30 54E-14
0 (800°C)Y 2.0E-13 : I
Cr (800°C)Y 2.5E-13 -

0

e P 1.2E-13
Cr (900°C) 93E-12 LoE.27
0 (900°C)Y 8.3E-13 : S 1E14
Cr (900°C)Y 2.5E-12 -
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