e T HFASHEH Fu~20H RESFIZA
Journal of Chinese Corrosion Engincering, Vol.5, No.4, PP.12~20 (1991)

#5HE F SAE600°C Him iR A AL HEREIT 5T

BT R

A Study of High Temperature Oxidation Resistant Characteristics of
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ABSTRACT

This paper is to investigate the high temperature oxidation resistant
characteristics of five structural steels at 600°C in three atmospheres: air, pure
oxygen, and simulated kiln atmosphere. Experimental methods include
laboratory weight loss test, thermogravimetric analysis, as well as micro-
structural study and X-ray diffraction analysis of the corrosion products. The
results indicate that Steel SCR-TEN 2 possesses better oxidation resistant
characteristics than those of A36, SB42, A242-2, and SM41A. Kinetics
study with thermogravimetric analysis reveals that the oxidation products in
the initial 24 hours of all steels are more or less protective, although the rate
constants can not predict the long term(18 days or 20 days) oxidation.
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In air, the scales on all steels are composed of outer porous Fe:O; layer
and inner compact Fe,O, layer. The difference in oxidation rate comes from
the fact that some steels possess more percentage of outer layer which is less
protective and thus promotes the corrosion. In pure oxygen, the scales on
A36, SB42, and SMAJ4IA, are susceptible to cracking, while those on
SCR-TEN 2 and A242-2 are less susceptible and the latter two steels possess
less corrosion rates. In kiln atmosphere, the scales on SCR-TEN 2 and A242-
2 are composed of Fe;O. only, while those on A36, SB42, and SM4lA are
composed of Fe,O, and less protective FeO. Therefore, the former two possess

less corrosion too.
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Steel C Si Mn P S Cu Cr Ni Ti v
SCR-TEN 2 | Q.11 0.27 0.77 0.023 | 0.019 0.31 0.78 0.26 0.046 | Trace
A36 0.17 0.17 0.93 0.017 { 0.011 Trace | Trace | Trace | Trace | Trace
SB42 0.16 0.27 0.86 0.018 | 0.013 0.04 0.03 0.02 Trace | Trace

A242-2 0.13 0.28 0.87 0.013 0.010 0.29 0.45 0.02 Trace | 0.047

SM41A 0.14 0.31 1.03 0.025 0.015 0.03 0.03 Trace | Trace | Trace

Balance: Fe
Unit: wt%
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Atmospherc] Air Purc Kiln
Steel Oxygen [Atmosphere
Fe,O, Fe,0,
SCR-TEN 2 and and Fe,O,
Fe,0, Fe,O,
Fe, 0, Fe, O, FeO
A 36 and and and
Fe,O, Fe,O, Fe,O,
Fe, O, Fe, O, FeO
SB 42 and and and
Fe,0, Fe, O, Fe,0,
Fe,O, Fe,0,
A 242-2 and and Fe,0,
Fe,O, Fe,O,
Fe, O, Fc,0, FeO
SM 4l A and and and
Fe,0, Fe,0, Fe,O,
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Furnace
(600°C)

{

Total 500 c¢/min

62.5 cc/min
60 cc/min
-—
N,
H,0 311 cc¢/min

Water Batch
58°C
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