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Application and Properties of Low Alloying Sulfuric Acid Dew Point
Corrosion- Resistant Steels

Qian Yuhai, Li Zigang aid Yang A-na
(Technology Center, Baoshan Iron and Steel Co Ltd, Shanghai 201900)

Abstract The sulfuric acid dew corrosion- resistant steels are low alloying steels for heat exchanging component.
There are two kinds of sulfuric acid dew corrosion- resistant steel: (1) base alloy elements- 0.2% ~ 0.5% Cu- > 0.010S
adding a small quantity P, Sn, As, Sb, Se, or Te; (2) Cu-Cr or Cu-Cr-Ni steels for corrosion environ ment of concentrated
sulfuric acid (80% ~90%) at elevated temperature (130 ~ 160 °C) . The characteristics of sulfuric acid dew point environ-
ment are briefly introduced, and the mechanism of effect of alloy elements on sulfuric acid dew point corrosion-resistance of
the low alloy steel are discussed and the chemical compositions, mechanical properties and corrosion resistance of domestic
and foreign current main low alloying sulfuric acid dew point corrosion-resistant steels are presented in this paper.

Material Index Low Alloying, Sulfuric Acid Dew Point, Corrosion- Resistant Steel
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Fig.1 (a) Relation between sulfuric acid dew point concentration and temperature; (b) Characteristics of corrosion behavior of

carbon steel in simulated sulfuric acid-dew point environment
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Fig.2  Effect of copper and sulfur content on corrosion -
resistant behavior of carbon steel
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Table 1 Chemical compositions of sulfuric acid dew point corrosion-resistant steels in Japan /%

kh C Si Mn P 5 Cu Ni Cr HE
TSTENI  <0.14  =0.55 <070 <0025  <0.05 025-05 - N Sb<0.15
STEN2 <0.14 0.14~0.55 <0.90  <0.035  <0.035 0.25~0.50 -  0.50~1.00 Ti<0.15
STEN3 <0.14 0.14~0.55 <0.90  <0.030  =<0.035 0.25~0.50 -  0.80~1.30 Sb<0.15
$b:0.05 ~ 0.20
NAG2A <0.15  <0.40 <0.90  <0.030  <0.030 0.20-0.5 <0.25 PSP
NAC2B  <0.15  <0.40 <0.9  <0.030  <0.030 0.20~0.50 <0.25 0.50~0.90 Mo<0. 10
NAC2C <0.15  <0.40 <0.90  <0.030  <0.030 0.20~0.50 <0.25 0.50~0.90 Mo=0.105b:0.05~0.20
$n:0.02 ~ 0. 10
T‘E&i‘s <0.15 <0.40 0.20~0.80 0.020~0.060 <0.004 0.25~0.50 <0.50 0.20~0.60 Cb<0.04
CRI  <0.13 0.20~0.80 <1.40  <0.025 0.015~0.030 0.25~0.50 <0.50 1.00~1.50
CRIA <0.13 0.20-0.80 <1.40  <0.025 0.015~0.030 0.25~0.35 -  1.00~1.50
TAICOR-S <0.15  <0.50 <1.00 <0.040 0.015~0.040 0.15~0.50 -  0.90~1.50  Al:0.03~0.15
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Table 2 Chemical compositions of domestic sulfuric acid dew point corrosion-resistant steels /%

Wk C Si Mn P S Cu Ni Cr HE
B485NL <0.12 0.25~0.75 <0.60 <0.03 0.07~0.15 0.25~0.55 - - BEE N, CrL Al
[9,10,12,13] -
0OCCuSh <0.10 0.25~0.35 0.35~0.65 <0.035  <0.035 0.25-~0.40 <0.15 0.07~1.20 Mo<0.10,Bi<0.10,
(ND) Sb<0.15
NS1-1114] <0.14  <0.90 <0.55 <0.035 <0.035 <0.15 - <0.015 Ti<0.15
Ns1-2114] <0.14  <0.90 <0.55 <0.035 <0.035 <0.15 - =0.015 Ti<0.15,5b<0.15
NG1-3014) <0.14 <0.70 <0.55 <0.035 <0.035 <0.15 - - Sb<0.15
STENITS) 0.096 0.19 0.35 0.009 0.006 0.26 0.18 _ Sb:0.096

(<0.14) (<0.55) (<0.70) (<0.025) (<0.025) (0.25~0.50)(<0.50) (<0.15)
6] 0.08~  0.260~ 0.48 ~ 0.014 ~ 0.009 ~ 0.20 ~ _ 0.44 ~ .
12MnCuCr 0.15 0.365 0.98 0.034 0.027 0.60 0.64 v:0.03~0.07
10Cr1Cul™® <0.13 0.20~0.50 0.30~0.60 <0.035 =<0.035 0.25~0.45 - 0.90 ~1.30 -
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Table 3 Mechanical properties of domestic sulfuric acid dew point corrosion-resistant steels!***2~1% /¢,

Eicbel HAE /mm JRERSRBE/MPa  PLHISRE/MPa FEfBE/ % B 180° T ¥ (HRB)
B485NL =320 =485 =225
09CrCuSh(ND) 5% 2.5 =260 ~ 300 400 ~ 450 32~38 BT
0% 2.5 =260 ~ 380 400 ~ 450 32~38 B
42 x 3.3 =260 ~ 320 400 ~ 450 32~38 RiF
NS1-1 =320 =40 =2 d=a
NS1-2 =315 =440 =2 d=a
NS1-3 =240 =340 =24 d=1.5a
S-TEN1 STB340 ¥ =215 =340 =35 <77
STB410 $r4E =245 =410 =35 <79
S-TEN1 45k =230 =380 =35 -
LERAERE <281 415 52 70
12MnCuCr 316.9 ~ 469.5 463.0 ~ 600.4 20.0~31.0 d=2a R
10Cr1Cu #5,2.5-6.0  345(305 ~395) 470(440 ~ 505) 38(30 ~ 45) D=0,1/2a,a 5Z4F
CRIA41( B AfEXK) <16 =245 400 ~ 510 =22 SehF
10CrlCu BH0.75~2.5 3200270 ~ 390) 450(420 ~ 490) =2 I

CRIAAI(H AL A) 0.6~2.3 =225 400 ~ 510 =27 SEHF
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Table 5 Basic application status of domestic sulfuric acid
dew point corrosion- resistant steels
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