











CORROSION SCIENCE
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FIGURE 3. ﬁep’régentative appearance of crevice corrosion at the
interfacebiétween the metal and the enamel for a non-prepassivated
sample.
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FIGURE 1. Schematic representation of atorrosion sample with the > 0 ®
metal/epoxy mount interface coatgdfﬁ?vith protective enamel. E 800 ® o
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0 FIGURE 4. Comparison of the pitting potentidl determined for
—y 11 prepassivated surface by standard cyclicspolarization and that
-0.2 111 determined for surface without prepassivation for solution-treated
.04 P 2.5 % NoCl CF-8 alloys. All other procedure varfables remain constant (1 N
=4 ] - PHT2,R.T. sulturic acid with 0.5 M NaC/}tH/ C, 3 V).
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because of the re/s;ricted fluid condition, resulting in an increase in
FIGURE 2. Polarization curve for AlSI 316L SS (a) without and (b) acidity by thi,@action,
with crevice corrosion (2.5% NaCl at 27 C, pH = 2, 3 V/h). /
/ Me™" + H,0 — Me(OH)™ "™ + H~ (1)
cal) compositions within an alloy class. By a large margin, the ma- revice corrosion occurs when the potential during upscan and
jor compositional variable in the set of alloys depicted in Figure 4 the |r"|cre§sm7¢_;; acidity rea'ches values t‘hat cause.breakdown of the
is the nitrogen content, which varied from 0.02 to 0.17% with e passive film.” However, if the sample is prepassivated before ap-
sentially constant Cr (20.5%), Mo {0.2%), and C (0.05%). AsAS plication of the enamel, the metal dissolution rate inside a possible
obvious from the data in Figure 4, no significant effect itrogen crevice is very low and the above reaction is restricted. Therefore,
would have been observed without the prepassivatior! freatment. the conditions favorable for crevice corrosion are reduced for pre-
For the test condition including the prepassivatjor treatment, the passivated samples. )
post-test surface generally revealed severghfits far removed from Since crevice corrosion occurs at much lower potentials than
the metal/enarnel interface with no other’indication of attack. the pitting corrosion in a given alloy/environment combination, the
The above observations led tod re-examination of the mech- conclusion is that many reports of pitting potentials in the literature
anism of crevice corrosion, particularly how it is initiated. During a are actually potentials for crevice corrosion at the interface be-
potentiodynamic upscan starting at the corrosion potential in the tween the specimen and the mounting material.
active region, metal dissolution occurs with a relatively high corro-
sion rate on the entire surface until the passive film forms. The REFERENCES
metal ions dissolved from the bulk surface spread out into the bulk
solution. However, inside a crevice at the metal/enamel interface 1. R.E.Manning, D. ). Duquette, W. F. Salvage, Corrosion, Vol. 35 No. 4, pp. 151-157,
or the metal/epoxy interface, an accumulation of metal ions occurs 1979.
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