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A modified pit stability criterion for a covered pit on type 316 stainless steel

Jaesoo Noh
POSCO, Technical Research Laboratories, Pohang, Korea

A modified pit stability criterion for a covered pit on stainless steel has been investigated by
analyzing metastable and stable pit currents during the potentiodynamic tests in 1M NaCl
solution. Almost all pits showed smaller pit diameters than those of calculated because of pit
cover. There have been reported pit stability criteria only for an open hemispherical pit.h” In
contrast to an open hemispherical pit, a pit which has pit cover needs less metal dissolution rate
to maintain aggressive pit solution because the pit cover protects metal ion diffusion from the
pit. A new modified criterion for pit stability is suggested to adapt the pit cover, which allows
less severe condition for pit growth than that for open hemispherical pit, by taking into account

shape factor “S” which is affected by pit cover.
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Table 1. Composition of 316 stainless steel used in this work (wt %).

Cr Ni Mn Si [} P S

Mo Ti Al v Cu Nb Fe

169 106 16 051 0041 0031 0.006

205 0043 001 0071 041 0042 bal
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Fig. 1. Typical curment transients of (a) metastable pits
and (b)a stable pit.
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Fig. 2. Typical pit morphology on 316 stainless steel.
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Fig. 3. A comparison of the real and calculated pit
diameter.
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Fig. 4. Pit stablity product, izvalue in a typical

metastable pit for type 316 stainless steel in 1 M NaCl

solution at 70°C.
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Fig. 5. iavalues vary with applied potentials for the pits
formed during the potentiodynamic test on type 316
stainless steel in 1 M NaCl solution at 70°C.
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Fig. 6. Caiculated minimum criteria for pit stability as the
degree of openness (d/D) varies.
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