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The Influence of Carbon Contents on the Corrosion Resistance of
Plain-Carbon Steels in the Water Environments
Sobhi.l.Ibrahim Yasir.A.Abdullah
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Abstract

Plain-carbon steels are considered to be the most widely used materials in engineering and
industrial applications. In this study wide range of carbon steels are used in the most
common corrosion environments which are salt water and drinking water. The weight loss
method is used, then corrosion rate is found to correlate with carbon percentage of steels.
The results indicate good correlation which are related to the microstructure where higher
pearlite show higher corrosion rate and pearlitic steel represents the maximum corrosion
rate. This is found in both environments used where higher corrosion rate is the
characteristic of salt water. It is also found that the longer exposure time the lower corrosion

rate while weight loss is still continuing.
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COMPOUND SALT WATER DRINKING
WATER
Total hardness mg/L 1700 230
Calcium hardness mg/L | 260 120
(CI)mg/L 1596 36
(Mg™) 322 24.64
(Ca™) 104.2 48.1
Electrical conductivity 775 492
PH 8.35 8.39
Electrode potential -36.9 -70.2
(\Volt)

STEEL | CHEMICAL COMPOSITIONS (% WEIGHT)
SAMP C Si Mn P S Cr Ni Mo Al Fe
LE
NO.
S1 120 | .238 | .510 | .008 | .016 | .107 | .044 | .012 .003 | balance
S2 190 | 201 | .950 | .022 | .009 | .015 | .007 | .003 .020 | balance
S3 341 | 1.74 | .670 | .014 | .006 | .049 [ .023 | .007 .008 [ balance
S4 .388 | 1.99 | .870 | .013 | .036 | .230 | .220 | .062 .019 [ balance
S5 A73 1 .230 ( 1.19 | .005 | .033 | .437 | .081 [ .026 .008 | balance
S6 586 | .281 | .660 | .016 | .028 | .117 | .066 | .008 .013 [ balance
S7 .681 [ .192 ( .790 | .002 | .035 | .810 | .091 | .042 .038 | balance
S8 702 | 271 .790 | .004 | .017 | .610 | .770 | .037 .011 | balance
S9 813 | .251( 1.09 | .008 | .020 | 1.02 | .101 | .043 .009 | balance
S10 1.08 | 1.74 | .670 | .014 | .006 | .049 | .023 | .007 .008 | balance
S11 1131023 1.19 | .005 | .033 | .437 | .081 | .026 .008 [ balance
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