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Abstract: In order to study the corrosion behaviors of candidate materials for superheater of supercritical boilers in
high-temperature flue gas environment, three austenitic heat-resistant steels including S31042, S31035 and C-HRA-
5 were exposed to laboratorial simulated coal-fired flue gas for hot corrosion tests. The tests were carried out at 650,
675, 700 and 725 <C. On the sample surface, there were three conditions including no coating, coating with real
coal ash, and coating with corrosive simulated coal ash. The test duration was 500 h. The corrosion kinetic curves
of the three materials were obtained through experimental research, and corrosion behaviors of the material were
analyzed by XRD, SEM and EDS. Moreover, corrosion resistance of the three materials was compared. The results
indicated that, the three materials had excellent resistance to oxidation and corrosion under the conditions of no
coating and coating with real coal ash. Under the condition of coating with corrosive simulated coal ash, the material
corrosion intensifies and the corrosion products are layered. The temperature effect was different under different
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coating conditions. S31042 had the best corrosion resistance, and the corrosion resistance of S31035 and C-HRA-

5 materials was comparable.
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Tab.1 Chemical composition of S31042, S31035, and C-HRA-5
TLE Fe Cr Ni Mn Co W Cu Mo Nb Si Al
$31042 52.14 25.32 19.93 0.64 0.21 0.04 0.21 0.37 0.10 0.02
$31035 41.12 22.94 25.38 0.32 1.44 3.49 2.85 0.15 0.30 0.15 0.02
C-HRA-5 41.14 23.12 25.61 0.25 1.53 3.80 3.11 0.08 0.38 0.19 0.03
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Fig.1 The flue gas corrosion tests bench
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Fig.5 Weight growth curves of three materials coated with
the simulated coal ash exposed at different temperatures
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at 725 ‘C for 500 h under different surface conditions
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Fig.9 EDS linear-scanning results of the corrosion pit
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Fig.10 The S31042 coated with the actual coal ash at 650 ‘C

F 4 500 h iR EERUE AT R EE R RLRE T 898 th 5 R
Tab.4 Corrosion features of the materials coated with the simulated coal ash tested at different temperatures for 500 h

REREC R SRR B um B bR B um P A X T8 B/ pum

$31042 0~20 10~40 0~15

650 $31035 0~20 20~60 0~15
C-HRA-5 0~20 20~80 0~15

$31042 10~20 10~30 0~15

675 $31035 10~30 30~80 10~30
C-HRA-5 10~30 20~80 10~20

$31042 0~20 20~30 10~20

700 $31035 20~30 40~120 15~30
C-HRA-5 10~30 30~120 15~30

$31042 20~30 20~50 10~30

725 $31035 20~50 50~120 20~50
C-HRA-5 20~30 30~150 20~40
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