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Abstract : In this study, the IR drop theory was adopted to explain the initiation of crevice corrosion in the
framework of IR drop in crevice electrolyte. Furthermore, the electrochemical polarization was measured to study

the mechanism of crevice corrosion for type STS 430 stainless steel. Test method adopts under condition that the
size of specimen is 2020X5 mm, in IN HSO+0.1N NaCl solution, and the artificial crevice gap sizes are three
kinds, the Micro capillary tube size is inner diameter 0.04 mm, outer diameter 0.08 mm. Crevice corrosion is
measured under the applied voltage of passivation potential -200 mV/SCE, resulted from anodic potentio-dynamic
polarization to the external surface along the crevice. The potential difference was measured by depth profile by Micro
capillary tube which inserted in the crevice. The obtained results of this study showed that 1) As artificial crevice
gap size became narrow, the current density was increased, whereas no crevice corrosion was found in the crevice
gap size ¥X0.5X16 mm in 1IN HSO;+0.1N NaCl solution at 2@ 2) potential of the crevice was about from

-220 to -358 mV, which is lower than that of external surface potential of -200 mV. The results so far confirmes
that the potential drop(so-called IR drop) in the crevice is one of the major mechanisms the process of crevice
corrosion for 430 stainless steel.
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Table 1. Chemical composition of specimen. (wt.%)
Chemical composition Cr C Mn N Ni Mo P S Si Fe
STS 430 16.46 0.055 0.50 0.017 0.32 0.0024 0.035 0.004 0.36

Table 2. Mechanical properties of specimen.
Mechanical property Yield strength (MPa) Tensile strength (MPa) Elongation(%b) Hardness(Hv)
STS 430 280 560 38 195
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(a) Experimental apparatus (b) Crevice corrosion specimen (c) The assembly of MCT &
specimen

Photo 1. Experimental apparatus and specimen mounted of crevice corrosion test.
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Table 3. Anodic polarization data for aerated £9 deaerated conditions in 1IN480,+0.1N NacCl for STS 430.

Condition Corrosion potential Critical current density ~ Passivation current density ~ Break downpotential
(mV/SCE) (mA/cn?) (mA/cn?) (mV/SCE)
Aerated -531 6.31 0.03 924
Deaerated -539 25.12 0.06 921

Table 4. Potentiostatic test data for current density-time of STS 430 in 1N,BO,+0.1N NaCl with variation of crevice size.

Data 0.1 mm 0.2mm 0.5mm
Crevice corrosion initiation time (sec) 905 1,408 -
Maximum current density (mA/cf 5.50 1.87 Passivation condition
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Fig. 2. Current density-time curve for crevice corrosion of STS 430 in 1N 430,+0.1N NaCl at 20°C with various crevice sizes.
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Photo 2. Surface of crevice corrosion specimen in IN,8I0,+0.1N NaCl for STS 430 with various crevice size.

Table 5. Potential(mV/SCE) distribution with crevice depth from the opening of crevice for STS 430 in 1N,80,+0.1N NaCl with various

crevice sizes.

Depth

Size™\_(mm) 0 1 2 3 4 5 7 8 9 10 11 12 13 M;‘X"R

(mm) rop
01 200 225 242 260 -284 -302 319 -340 -355 358 358 -358 -358 358 158mV
0.2 200 -220 237 259 -278 -300 -312 -324 -328 -330 -330 -330 -330 -330 130mV




254 J. Korean

(a) Front
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(b) Lateral geometry
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1mm—

(c) Lateral

Photo 3. The front and lateral facet of crevice corrosion in 1N $O,+0.1N NaCl at 20C for STS 430 with, crevice size ¥ 0.1X 16 mm.
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