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Abstract

In these days, with development of industry, the use of machines and structures like ships,
airplanes, bridges, power plants, and structure for construction has increased and these
machines and structures are used in various corrosive environment.

Especially, in case of STS 304, which is material for every kind of machine and chemical
plant, it makes many problems related with corrosion and as a result of this, there are
happening tremendous economic loss.

Therefor, in this study, the test for polarization characteristics was carried out to study
characteristics of crevice corrosion of STS 304 which is austenitic stainless steel, in NaCl
environment.

The main results obtained are as follows :

1) Part of crevice is corroded, neighboring outside surface of crevice is passivation.

2) In polarization behavior, corrosion potential of STS 304 become more noble as the
concentration of NaCl solution increased by 3.5% but the concentration increased over 3.5%,
that of STS 304 become less noble.

3) The current density under corrosion potential was high drained as concentration of NaCl
solution increased by 3.5% but the concentration increased over 3.5%, the current density was

low drained.
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Table 1. Chemical compositions and mechamical
properties of used material (STS 304)

(a) Chemical compositions (wt %)

Material C Si Mn P S Ni| Cr

STS304 | 0.077 | 0.71; 1.75| 0.027 [ 0.02 | 8 | 18

(b) Mechanical properties

Material T.S Y.S Elongation | Hardness
kgflmm?® | kgfimm?® (%) Hy
STS304 65 29 55 225
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Fig. 1. Dimension of test specimen (unit : mm).
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Fig. 3. Multiple crevice test assembly.
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Table 2. Experimental condition of the polariza-

tion test

Instrument EG & G model 273A

Electrolyte Tap water+ NaCl
(0.5%, 2.0%, 3.5%, 5.0%, 7.0%)
Material STS 304
Initial E(mV) —700
Final E(mV) 1600
Scan rate(mV/s) 1.67
Specimen preparation 1200grid emery paper
Temperature Room temp.

Table 3. Experimental condition of cyclic polariz-

ation test
Instrument EG & G model 273A
Electrolyte Tap water+NaCl
(0.5%,2.0%,3.5%,5.0%,7.0%)
Material STS304
Initial E(mV) —400
Vertex E(mV) 400
Final E(mV) 300
Scan rate(mV/s) 2.50
Specimen preparation 1200 grid emery paper
Temperature Room temp.
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Photo. 1. Shapes of crevice corrosion in NaCl 3.5%
solution ( x 2).
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Photo. 2. Photograph of crev1ée corrosion surface
in 3.5% NaCl solution( x 25).
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Fig. 5. Potentiodynamic polarization curves of
STS 304 in 0.5% and 2.0% of NaCl solutions
(temp. : 23° C).
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Fig. 6. Potentiodynamic polarization curves of
STS 304 in 2.0% and 38.5% of NaCl solutions
(temp. : 23° C).
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Fig. 7. Potentiodynamic polarization curves of
STS 304 in 3.5% and 5.0% of NaCl solutions
(temp. : 23°C).
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Fig. 8. Potentiodynamic polarization curves of
STS 304 in 5.0% and 7.0% of NaCl solutions
(temp. : 23° C).
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