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26.2 1.811 0.069 0.106 58.14 0.18 1
24.2 2.499 0.103 0.167 61.63 0.29 2
23.9 3.210 0.134 290 0.200 56.98 0.42 3
26.0 4.399 0.169 0.278 62.79 0.67 4
24.8 5.409 0.218 0.342 59.88 0.91 5

Effect of Calcium Hardness on Corrosion Rate of Domestic
Water Galvanized Steel Pipes

Mohammed Hussein J. Al -Atia
Directorate of materials researches
Ministry of science and technology
E-mail: mohammed57online@yahoo.com

Abstract

Galvanized steel pipes are the main material in the implementation of domestic water
distribution networks throughout Irag. To study the variables affecting their corrosion,
mathematical relationship for the calculation of corrosion rate was derived in terms of
dissolved oxygen concentration, flow velocity and temperature based on the principles of
mass transfer and electrochemistry , to add the effect of the calcium hardness to this
relationship, experiments were conducted for measuring the corrosion rate in a straight
18.5 mm ID pipe flow of water at velocities ranged between 0.18 and 1.21 m/sec for three
types of water (hard , moderate and soft). The results Shows the importance of calcium
hardness on inhibiting corrosion process for more than five times in hard water compared
to that in soft water also an exponential relationship between calculated to experimentally
corrosion rate and calcium hardness concentration was obtained. Introducing this
relationship as a correction factor for derived relationship sounded the accuracy of
calculated corrosion rate results up to more than 90%.This relationship could expect and
explain the disparity in the service life of these networks.

Key words: Corrosion, Galvanized steel pipe, Water velocity, Mass transfer coefficient,
Calcium hardness, Domestic water.
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(4slple) (4lple) (%)
129.3 1.811 0.014 0.120 | 59.88 | 0.18 1
131.5 2.499 0.019 0.168 | 61.63 | 0.29 2
139.5 3.210 0.023 | 1548 | 0.191 | 58.14 | 0.42 3
122.1 4.399 0.036 0.341 | 66.54 | 0.67 4
122.9 5.409 0.044 0.382 | 62.27 | 0.91 5
133.7 6.556 0.049 0.422 | 61.63 | 1.21 6
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47.6 1.811 0.038 0.125 61.05 0.18 1
54.3 2.499 0.046 0.143 57.56 0.29 2
52.6 3.210 0.061 600 0.206 62.27 0.42 3
51.1 4.399 0.086 0.287 61.63 0.67 4
49.1 5.409 0.111 0.396 66.54 0.91 5
51.6 6.556 0.127 0.413 59.88 1.21 6
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