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Development of New Acid Dew Point Corrosion Resistant Steel

BT E#
Synopsis:

Susumu Fujiwara, Yukio Katagiri, Tomoharu Shigetomi

Steel resistant to sulfuric acid dew point corrosion and offering excellent hydrochloric acid resistance without Sh

has been developed. The newly developed steel has chemical compositions of low C, S-0.01%, Cu-0.3%, Si-0.3%, Cr-
0.2% and Mo. The addition of a small amount of Mo to 0.3% Cu steel with 0.2% Cr was found to be effective for
the corrosion resistance of 0.3% Cu steel in terms of both sulfuric and hydrochloric acid. The results of an actual

exposure test conducted on the exhaust gas treatment equipment of coal-fired power plants confirmed that the

sulfuric acid dew point corrosion resistance of the developed steel was equal to or greater than that of steel with

Sh-added sulfuric acid corrosion resistance. This newly developed steel is applicable to various applications used in

sulfuric and hydrochloric acid environments.
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Table 1 Chemical compositions of steels used. (mass%)

No.| C Si [Mn| P S |[solAl| Cu | Ni | Cr | Mo
1 0010 0.15

2 ~ 027

3 0.055 0014 048

4 058 0.002

5 0.004

6 0.021 N

7 0.59 [ 001
8 10028 ~ 1086|0009 0.018 0.14 | 0:05
9 [ ~ 060 ~ | ~ ~ ~ 0.10
10 ]0046 [ 30 ] 0.92 | 0.015 0035 | 027 | 0.16 ‘

11 059 032 0.05
12 1.00

13 | -
14 0.28 019 [ 001
15 ~ ~ 1002
16 0.31 021 | 005
17 0.09
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Fig. 1 Over view of laboratory experimental.
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Fig.2 Effects of S contents on acid dew point corrosion resistance.
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Fig. 3 Effects of Cu contents on acid dew point corrosion resis-
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Fig. 4 Effects of Mo contents on acid dew point corrosion resis-
tance.
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Fig.5 Effects of Si contents on acid dew point corrosion resis-
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Table 2 Chemical compositions of the developed steel and compa-

rative steels.

M | C| Si |Mn| P S |[solAl| Cu | Ni | Cr |Z oAl

B JES [0.04( 0.30 |0.92]0.011|0.012(0.021]0.32]0.15{0.19| Mo

Shifkngi [0.04| 0.29 |0.890.013/0.010{0.026]0.28]0.16f — [Sh,Mo
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Fig.7 Acid dew point corrosion resistance of steels used.
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Fig. 8 SEM images of the surfaces and the cross sections of
each steels after dipping in acids.

ﬁ%]@%f?& [6) 500 Fe 6000 Oy 1000 Gj 100
20um

% Mn 200 Mo 100 Cr 50 S 100 P 100
=

G 1% 0 500 Fe 5900 Cu 1000 gj 100
=
‘..Kg Mn 200 Mo 150 Qp 50 g 100 p 100
w

9 BRMEEEIE 2 O RIEWNE OEPMAILZ X % @5 4t
Fig.9 Results of EPMA analysis of the cross sections of each steels after dipping in sulfuric acid.
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Fig.14 Overview of exhaust gas treatment equipment of coal-
fired power plant.
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Table5 Tensile properties of developed steel.
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Fig.17 Micro structure of the developed steel.
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