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Corrosion Behavior of Four Imitated Ancient Cast Irons in
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Abstract: The corrosion behavior of four kind of cast irons made according to the composition
of several ancient cast irons in 3.5% NaCl solution were investigated by using immersion test and
potentiodynamic polarization measurement. The results showed that the corrosion rate of the
grey cast irons was higher than that of the white cast irons. The grey iron with low sulfur content
showed a higher corrosion rate and poor corrosion resistance in comparison with that with high
sulfur; but for the white irons, the sulfur content showed no significant effect on their corrosion
properties. XRD spectra analysis indicated that lepidocrocite, magnetite and goethite existed in
the corrosion products of all four cast irons, among which the loose, unstable lepidocrocite was
predominant. Akaganeite, the most commonly seen corrosion product for ironwares excavated from
the sea, however, had not been seen among the examined corrosion products.
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Table 1 Chemical and physical properties of four
imitated cast irons

Samples  No. Composition, mass% HB hardness
N/mm?
Low sulfur 1#  C 3.5~4.0, Si 0.04~0.1,
white iron Mn 0.04~0.2, P 0.2~0.4, 419
S 0.1, Fe bal.
High sulfur 2# C 3.5~4.0, Si 0.04~0.1,
white iron Mn 0.04~0.2, P 0.2~0.4, 370
S 0.5, Fe bal.
High sulfur 3# C 3.5~4.0, Si 0.04~0.1,
grey iron Mn 0.04~0.2, P 0.2~0.4, 260

S 0.5~0.8, Fe bal.
C 3.5~4.0, Si 0.04~0.1,
Mn 0.04~0.2, P 0.2~0.4, 206
S 0.03~0.04, Fe bal.
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Fig.1 Microstructures of test samples: (a) imitated grey

iron and (b) imitated white iron
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Fig.2 Corrosion rates of test samples by immersion test
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Fig.3 Polarization curves of test samples in 3.5% NaCl
solution
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Fig.4 Free corrosion potential and corrosion rates of test

samples

Table 2 Corrosion products of test samples (mass%)

Samples Lepidocrocite Magnetite Goethite
v-FeOOH Fez Oy a-FeOOH
Low sulfur grey iron 58% 38% 4%
High sulfur grey iron 59% 30% 11%
Low sulfur white iron 70% 15% 15%
High sulfur white iron 76% 17% 7%
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