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Study of The Effect of Carbon Contentson The Corrosion

Rate of Carbon Steels

Abstract

The Plain-Carbon steel are considered as one of the most common
metallic materials used in engineering and industrial applications due to its ability
in altering the micro-structures and mechanical properties as the result of carbon
content. These alterations have direct effect on the corrosion rate of steel by
building up galvanic corrosion cells between its microscopic phases. The effect of
carbon content on the corrosion resistance of Hypo-eutectoid plain carbon steels
having different carbon contents such as 0.05%C , 0.2%C , 0.35%C , 0.5%C , and
0.65%C have been studied using three testing durations which are 4 weeks, 6
weeks, and 8 weeks and different corrosion environments such as atmosphere,
fresh water, and salt water. The aim of the present work is to obtain the effect of
carbon content on the corrosion resistance of steels in different corrosion medium
by using the weight loss technique as a function of the corrosion resistance. The
results, which have been obtained during this work show that a correlation can be
made between corrosion rates and steels carbon content, and the corrosion
resistance decreases with the increase in carbon content.
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Composition (%)
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C S |Mnj| P S| Cr|Mo| Ni [|Cul V Fe
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Sed1 2121218 § 2|3 § § S | Bal.
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Sedl3| 31 3|s|els|3|s|3]|3]|c] B
wlelglS[SIYI818] 8]l e
B AN Tp] — (V] 4
Stedldl s | S| s|elsls|23]|3]|c] B
o~ ol SIS12I x> 8
O (qV] (o] o o ™
eS| Sl 3|s|3lel212[3]|3|3] B

- e qilial) 7 il Aslaaly 4 ) jad) Aalaall Jualdi 1(2)J g

Carbon content Soakig%')l'emp. _T_';;rga(lr'rf: 2)9'
0.05%C 910 30
0.2%C 890 30
0.35% C 860 30
05%C 820 30
0.65%C 800 30

JHGEYY 5 5 A Uaal) B g panag gl Ay 50 a0 A 3 Jona (355

Total Rainfall Redatively Average Exposure Time
(mm) Humidity (%) | Temperature (Week)
(C)
88 79 6.3 EENEEH]
86.4 75 6.9 Al 5yl
94 80 6 A 3yl
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. ppm
Properties (852 0sda/ 533)
Total Disserved Solids 140
Calcium(Ca’™) 54
 Magnesium(Mg"™) 17
Total Hardness 71
Phenolphthalein Alkalinity 0.0
Methyl Orange Alkalinity 131
Sulphates(SO,4™) 131
Silica(SiOs) Silicate
Electrica Conductivity(EC) 05Ds/m
pH 7.3
Chlorideg(Cl") 250
Dissolve Oxygen 8.0

. JSUll Uag adiicual) gellal) plall sl Juladl) (5)d s>

. ppm
Properties (852 Osla/ £ 33)
 Magnesium Chloride{(MgCl,) 3% wt.
Total Disserved Solids 140
Calcium(Ca') 54
Magnesium(Mg*?) 17
Total Hardness 71
Phenolphthalein Alkalinity 0.0
Methyl Orange Alkalinity 131
Sulphates(SO, ) 131
Silica(SiOs) Silicate
Electrica Conductivity(EC) 05Ds/m
pH 7.3
Chlorides(Cl") 250
Dissolve Oxygen 8.0
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