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High Temperature Oxidation of 10 mass%Cr Cast Steels with Al and Si

by Katsuya HIO and Shuji SHIBATA

10 mass%Cr (10Cr) steels containing Al and Si were produced by casting. The
mechanical properties were lowered by the addition of Al and Si to 10Cr cast steels.
High temperature oxidation behavior of 10Cr cast steels with Al and Si was
evaluated by thermobalance in 50 vol%02-50 vol%Nz, 12 vol%H20-44 vol%0z2-44
vol%Nz and 1 vol%HCI-50 vol%02-49 vol%N2z atmospheres in the temperature range
between 1173 and 1373 K. A 10Cr with 3 mass%Al cast steel (10Cr-3Al cast steel)
was more excellent in oxidation resistance than SCH2 at 1173-1273K. The
activation energy of the oxidation of a 10Cr-3Al cast steel was 487 kJ-mol!, and
that was higher than the value, 251 kJ-mol! of SCH2. The activation energy of a
10Cr with 3 mass%Si cast steel (10Cr-3Si cast steel) was 174 kJ-mol?!, and the value
was lower than that of SCH2. The excellent oxidation resistance of the 10Cr-3Al
cast steel was considered to be caused by the formation of protective Al203 layer

on the surface, while the 10Cr-3Si cast steels was protected by Crz03 layer. The

mass gain by oxidation was increased in Hz20-containing atmosphere for every

material tested. The oxidation of SCH2 was markedly increased in HCl-containing
atmosphere, on the contrary, 10Cr-3Al and 10Cr-3Si cast steels had relatively good
oxidation resistance in this atmosphere because of maintaining protective oxide layer.

Key words : iron-chromium cast steel, high temperature oxidation, oxide film, Hz20

vapor, hydrogen chloride
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CS1(Fe-10Cr-1Si) 593 29.7 202
CS2(Fe-12Cr-151) 636 264 218
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CA(Fe-10Cr-3A0) 392 1.8 163
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SCH3 643 209 211
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