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Abstract Coal fired power plants use high temperature and high pressure steam to make electricity. With the steam
parameter improved to ultra-super critical, the steam oxidation becomes much more serious. Heat resistant steels for coal-
fired power plants mainly include low alloy heat resistant steels,9% Cr martensitic heat resistant steels and 18Cr-8Ni auste-
nitic heat resistant steels. In this paper, the steam-oxidation behavior of the three kinds of heat-resistant steels is reviewed,
and the kinetics and the structure characteristics of the oxide scale are introduced. The methods of improving steam oxidation
resistance are summarized. The methods for avoiding possible oxidation problems in service exposure of the three kinds of
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materials are suggested.
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Table 1 Chemical composition of typical heat-resistant steels for boiler/ %
B3 R C Si Mn Cr Mo W v Nb Ni Cu
£44M T22 0.05~0.15 =<0.5 0.3~0.6 2.6 0.87~1.13 - - -~ - -

T23 0.04~0.10 <0.5

T24 0.05~0.100.15~0.45 0.3 ~0.7

9% Cr &
AR
T/P92 0.07 ~0.13

188 ®{# TP347H 0.04 ~0.10
RS S30432 0.07 ~0.13

<0.50
<0.75 <2.0
<0.30 <1.0

17 ~20
17 ~19

T/P91 0.08 ~0.12 0.20 ~0.50 0.3 ~0.6 8.0~9.50 0.85~1.05 -

1.9 ~
0.1~0.6 1.9~2.6 0.05~0.3 1.45~1.75 0.2~0.30 0.02~0.08 - -
2.2~2.6 0.90~1.10 -

0.2~0.30 - - -
0.18 ~0.25 0.04 ~0.09 - -

0.3~0.6 8.5~9.50 0.30~0.60 1.5~2.0 0.15~0.25 0.04 ~0.09 - -

- - - - 9~13 -
- 2.5~3.5Cu - 0.3~0.6 7.5~10.5 2.3~3.5
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Fig.2 Morphology (a)!* and schematics (b)'!
scale formed on 9% ~12% Cr steel
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Fig.3 Relationship between weight gain and exposure time of
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Fig.5 Relationship between weight gain and exposure time of
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making process
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Table 2 Normal method for improving steam oxidation re-
sistance of heat resistance steels
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