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Kinetics of high temperature oxidation of
0.09C-0.5Mn-0.22/1.9Si steel
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(Mechanical Engineering Institute, Shenyang University, Shenyang 110044, Liaoning, China)

YOU Hong-guang,

Abstract: In order to evaluate the effects of Si on oxidation kinetics behavior of steels, the oxidation behaviors of Fe-
0.2Si steel and Fe-2Si steel at 900-1 200 C in the air-steam atmosphere were investigated by TGA in order to calculate
the oxidation rates of two steels. The activation energies of the two steels were obtained. The results show that the oxida-
tion kinetics cures of the two steels obey linear law in the early stage of oxidation process. It appeared that a critical
thickness of scale existed, at which the law of the scale-growth mechanism changed from linear to parabolic. The critical
thickness of scale increased with the silicon mass percent in the steel increasing and the temperature rising.
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Table 1 Chemical composition of tested steels %

A C Si Mn P S
Fe-0.2Si 0.09 0.22 0.48 0.009 0.006
Fe-2Si 0.086 1.90 0.51 0.008 0.009
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Fig. 1 Mass gain curves of Fe-0.2Si steel and Fe-2Si steel
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Fig. 2 Oxidation kinetic cure of steel in short time
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Table 2 Calculated oxidation linear rate constant of Fe-

0.2Si and Fe-2Si steel at various temperature

. 3 Fe-0.2Si#H K/ Fe-2Sif) K,/
R/ C L o
(mgemm *+min™") (mgemm+min~")
900 2.661 80X107° 2.2970X1077
1 000 2.120 64X10°° 8.526 7X1077
1100 5.69128X10°° 3.9798X10°°
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Table 3 K, values of two steels at each temperature

N 900 °C 1000 C 1100 C
Fe-0.2Si 3.06X107° 8.83X107° 3.61X107°
Fe-2Si 1.53X10°° 3.32X1077 2.05X10°°
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Table 4 Mass gain of oxide scale at each

temperature mg/mm’

AR 900 C 1000 C 1100 C
Fe-0.2Si 8.6 12.5 19.0
Fe-2Si 2.0 11.7 15.5
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