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Corrosion Rate of the Welding Seam of 2205 Stainless Steel in the Acidic Environment
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Abstract: The corrosion rates of the base metal zone fusion zone and the heat affected zone of 2205DSS welded structures in vari—
ous acid solutions are studied. It is found that the 2205DSS welded structure shows better corrosion resistance in oxalic acid and
boiling nitric acid solution. However the structure shows poor corrosion resistance in the hydrochloric acid solution obviously and
the fastest rate of corrosion is the fusion zone and the corrosion rate of base metal is followed. In the hydrochloric acid solution
the corrosion rate is accelerated as the temperature rises; the corrosion rate increases with the increase of hydrochloric acid solu—
tion concentration firstly and then decrease; the corrosion rate is reduced with the conduct of the etching time. The mathematical
model of relationship among corrosion rate temperature of the hydrochloric acid solution concentration and etching time is estab—
lished which can quickly calculate the corrosion rate of the welded structures in the hydrochloric acid solution.
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Table 1 Main chemical compositions of 2205 duplex

stainless steel & ER 2209 wire

/%

ER2209 ER2209

C 0.016 0.013 Cr 22.48 22.92
Mn 0.82 1.54 Ni 5.46 8.61
0.024 0.018 Mo 3.12 3.18
0.001 0.007 N 0.16 0.17

GB/T 4334—2008 { Si 0.36 0.49 Cu 0.012
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Fig.1 Test on V-Shaped weld groove
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Fig.2 Oxalic acid test results
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Table 2 Calculation results of corrosion rate

1 0.32

0.315
2 0.31
3 0.81

0.820
4 0.83

2
0.315 0.820 g/(m* *h') .  65%
0.6 g/(m” *h')
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Fig.3 Hardness change after corrosion
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Table 3 Corrosion rate of different districts of weld structures in different environment /(mg*mm~2+h"!)
1 2 3 4 5 6 7 8 9
t/h 24 48 72 24 48 72 24 48 72
W1% 10 10 10 20 20 20 30 30 30
T/C 20 20 20 20 20 20 20 20 20
Vv 0.004 1 0.003 1 0.005 5 0.005 9 0.004 2 0.005 0 0.004 0 0.004 0 0.002 7
Vv 0.002 9 0.003 0 0.001 2 0.030 8 0.004 3 0.003 5 0.004 1 0.004 7 0.002 4
V 0.003 2 0.003 4 0.001 2 0.005 2 0.004 4 0.007 5 0.006 5 0.006 2 0.006 5
10 11 12 13 14 15 16 17 18
t/h 24 48 72 24 48 72 24 48 72
W/% 10 10 10 20 20 20 30 30 30
T/C 40 40 40 40 40 40 40 40 40
14 0.1400 0.1580 0.082 0 0.118 5 0.1750 0.108 0 0.161 0 0.2280 0.156 0
Vv 0.120 5 0.1537 0.086 4 0.090 0 0.138 4 0.1149 0.205 3 0.203 6 0.134 1
14 0.178 0 0.220 0 0.114 0 0.152 0 0.183 0 0.143 0 0.2150 0.260 0 0.208 0
19 20 21 22 23 24 25 26 27
t/h 24 48 72 24 48 72 24 48 72
W/% 10 10 10 20 20 20 30 30 30
T/C 60 60 60 60 60 60 60 60 60
14 0.157 8 0.2386 0.0857 0.240 8 0.277 5 0.2122 0.281 6 0.345 8 0.188 8
Vv 0.094 8 0.257 8 0.065 9 0.183 9 0.226 1 0.1925 0.233 1 0.365 4 0.1590
vV 0.207 5 0.312°5 0.148 4 0.276 8 0.310 4 0.220 7 0.325 4 0.480 1 0.204 5
28 29 30 31 32 33 34 35 36
t/h 24 48 72 24 48 72 24 48 72
W/ % 10 10 10 20 20 20 30 30 30
T/C 30 80 80 30 80 80 30 80 80
v 0.274 7 0.326 1 0.177 2 0.408 0 0.359 6 0.202 2 0.480 88 0.4380 0.268 2
Vv 0.245 5 0.349 4 0.163 9 0.3150 0.3350 0.259 1 0.400 4 0.424 3 0.202 3
Vv 0.269 9 0.498 7 0.140 7 0.464 7 0.447 0 0.3897 0.625 6 0.526 7 0.278 2
3 V=a(T+b) *sin(dt+e) - (W+))*
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