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Abstract

In this research, corrosion tests carried out for the most important types of carbon
steel and cast iron used in different applications. The research included experimental
work by using drinking magnetized water in comparison with non-magnetized water
under the same conditions. The water was passed through a continuous magnetic
field with a flux density of (1685) Gauss, and corrosion rates were measured
according to the standard (ASTM-G31-O4). The results indicated that water
properties were effected by using a magnetic field so that the corrosion rates of steel
and cast iron in magnetized water are slightly higher than in normal water, while the
scale formation on surface of the samples corrosion in magnetized water were
appeared less than in normal water . These results also showed the relationship
between the corrosion resistance of steel and cast iron with microstructure, so that at
the beginning of the test the types of cast iron had a high corrosion rate, but
gradually these rate started to decrease till it approximately approached the corrosion
rate of types steel whether magnetized water or normal water was used .
Key Words: Magnetized Water, Corrosion Rates, Carbon Steel, Cast Iron, and
Microstructure.
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Corrosion Corrosion
Types of Exposure
: rate before rate after
Cast Iron Time . .
magnetizati | magnetizati
and steel (month)
on (mpy) on (mpy)
1 3.61 4.25
Pearlitic 2 3.82 471
Spheroid 3 2.98 331
al C.l. 4 2.72 3.01
5 2.43 2.9
1 4.98 5.7
pearliti 2 5.42 6.26
G‘::r 'C'CI 3 39 401
v 2 312 3.24
5 2.86 3.11
1 3.02 3.13
2 2.89 3.01
0,
0.6%C 3 2.61 2.72
Steel
4 2.45 2.61
5 2.23 2.5
1 3.27 3.81
2 3.08 3.34
0,
0.8%C 3 2.84 2.92
Steel
4 2.61 2.75
5 2.44 2.69
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S5 |5.p| 895 |23
28 | 323 236 | a%&
gg | 238 | g2=2 |23z
wo | 275 28 2o o
3% Scéd | g%
D

1 5.38 6.34

Pearliti 2 11.40 14.06
c 3 12.98 14.82
Spheroi 4 16.24 17.97
dal C.l. 5 18.14 21.64
1 7.39 8.45

Pearliti 2 16.08 17.85
¢ Gray 3 17.36 18.58
C.l 4 18.52 19.23
5 21.22 23.07

1 491 5.09

2 9.40 9.79

O'Sfiz/e"f: 3 12.74 13.28
4 15.95 16.99

5 18.15 20.34

1 5.35 6.24

2 10.09 10.94

O 3 13.96 14.35
4 17.10 18.02

5 19.99 22.03
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