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Abstract: The oxidation behavior of typical low alloy high strength steel QStESOOTM and pressure vessel
steel Q345R during 2 250 mm hot continuous rolling was studied by oxidation kinetics experiment.The re—
sults show that the growth of iron oxide scale complies with the parabola law.The oxidation activation energy
of QStESOOTM steel is 161.766 kJ/mol and the oxidation activation energy of Q345R is 179.179 kJ/mol.
The iron oxide scale shows a typical three-ayer iron oxide scale structure. When the oxidation temperature is
in the range of 700~800 °C the oxidation rate is very slow and the iron oxide scale is thin.When the tem—
perature is higher than 900 “C the oxidation rate and the thickness of iron oxide scale increase sharply.
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2 250 mm Table 1 Chemical compositions of
QStESOOTM Q345R experimental steels %
C Si Mn P S Nb
QStES00TM 0.09 0.21 1.52 0.011 0.004 0.045
Q345R 0.15 0.26 1.30 0.012  0.005 0.004
1 2
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The curve of weight gain for oxidation of experimental steels
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Table 2 Statistics of oxidation weight gain of experimental steels after oxidation for 120 min
g+ m™)
700 °C 800 °C 900 C 1 000 °C 1100 C 1200 C
QStE500TM 28.90 47.70 145.70 352.02 443.50 894.86
Q345R 16.01 67.98 198.64 283.17 375.85 865.65
e 0 (=K, (1)
K, g m™* s Aw
o g/mz; S m?;t So
Arrhenius 6 K, :
K,=A * exp( —Q/RT) (2)
Fe (0] Q J/mol; R
Fe 0 8.314 J/(mol * K); T K; A
(2) :
° anp =InK,+( —Q/RT) (3)
R.Y.Chen ’ (1)
K, 3.
3
Table 3 Oxidation rate constant of experimental steels at different temperatures in air
K /(& m™s™)
700 °C 800 °C 900 C 1 000 °C 1100 C 1200 C
QStE5S00TM 0.127 14 0.362 26 3.198 51 18.787 93 21.213 10 108.223 85
345R 0.033 30 0.704 88 5.502 86 11.892 04 19.230 96 104.356 76
1/T JInk, . 700 °C
( 2). 31.7~33.5 pm. 800 °C
0. ) 45~48 pm
Fe,0,
AW Fe,0, FeO.
. QStE500TM 120 min
161. 766 kJ/mol Q345R o 900 C
179.179 kJ/mol. 82~88 um
o ; 1 000 C
QStE500TM Q345R 208 ~221 pm; 1100 C
o 232~247 pm; 1 100 C
2.2 1200 °C
3 QStES00TM 120 min 735~780 pmo
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Fig.2  Fitting curve between In ( K) and 1 000/T of experimental steel
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Fig.3 The morphology of iron oxide scale for QStE500TM
4  Q345R 120 min 216 ~ 239 pm; 1
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(a)700 °C;(b)800 °C;(c)900%C;(d)1 000 °Cs(e)1 100 °C;(f)1 200 C

4 Q345R
Fig.4 The morphology of iron oxide scale for Q345R
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Table 4 Statistics of cross section thickness of iron oxide scale
/pm
700 °C 800 C 900 C 1 000 C 1100 C 1 200 C
QStES00TM 31.7~33.5 45~48 82~88 208 ~221 232~247 735~780
Q345R 14.5~15.4 53~60 117~132 216~239 379~403 680~715
3 179.179 kJ/mol,
2)
1)
800 C :700~800 °C ;
800 C o QStE500TM 900 C
161.766 kJ/mol Q345R o
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