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Crevice Corrosion Behavior by Measuring the Potential Inside the Crevice
and Repassivation Characteristics of Alloy 600 and Alloy 690
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Abstract

Crevice corrosion is the accelerated attack occurred in the occluded cell under a crevice on the metal surface.
Crevice corrosion behaviors of nickel-based alloys such as Alloy 600 and Alloy 690 were investigated in
acidic solution with different chloride ion concentrations. Tests were carried out using the specially designed
crevice cell with a very narrow Luggin capillary assembly to measure the potential inside the crevice. It
is believed that crevice corrosion in active/passive system like nickel-based alloys has much to do with the
properties of passive film and its repassivation characteristics, investigated by the capacitance measurement
and by the abrading electrode technique, respectively. An attempt was made to elucidate the relationship
between crevice corrosion behaviors, properties of passive film and its repassivation kinetics. Results showed
that repassivation rate parameter n1<0.6 and/or n2<0.5 indicated the possible occurrence of crevice corrosion.
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Table 1. Chemical composition of specimens in wt.%

Ni Cr Fe Al Si

Alloy 600| 73.10 15.43 9.76 0.27 0.47
Alloy 690} 60.25 25.14 10.32 2.32 1.37
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Fig. 1. Schematic diagrams of (a) the specially designed crevice cell, (b) of the abrading electrode measurement

apparatus.
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Fig. 2. Potentiodynamic polarization curves for (a) Alloy
600, (b) Alloy 690 in deaerated 1N H,SO,
solutions with different CI” ion concentrations.
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Fig. 10. Auger depth profiles of elements, Ni, Cr and
Fe inside the passive film formed for 10 hours
in the deaerated pH 8.5 borate buffer solution
at room temperature (a) on Alloy 600, and (b)
Alloy 690.
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Table 2. Donor(Np) and acceptor(N,) densities of Cr, Fe, Ni oxides formed on Alloy 600 and Alloy 690

Na Nd
Alloy 600 Alloy 690 Alloy 600 Alloy 690
Cr oxide (inner, p-type) 7.626 x 10° 9.407 x 10% )
Fe oxide (n-type) ' 7.395 x 10* 5.457 x 107
Ni oxide (outer, p-type) 6.893 x 10° 4.131 x 10°
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