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Effect of Applied Stress on Anodic Polarization

Behavior and Pitting Corrosion of Stainless Steel

Hiroyuki IWANAGA and Takeo OKI*

The corrosion behavior of metal is closely related with its polarization behavior in a
corrosive solution. Stainless steel was adopted as the testing material in this experiment and the
anodic polarization curves were measured under various constant loads applied on the specimen
in 3% NaCl solution. The results obtained are as follows.

(1) The pitting initiation potential of SUS 430 was less-noble than SUS 316 and the pitting
initiation potential shifted toward the less-noble side with increasing applied stress.

(2) The passivity maintaining current increased with increasing applied stress.
The pits in SUS 430 grew to deep pits and concentrated on the specified area of specimen
surface. On the other hand the pits depth in SUS 316 was shallow and were dispersed over

the specimen surface.
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Table. 1.

Chemical composition.(wt.%%)

Specimen C Si Mn P

S Cr Ni Mo

SUS 316 [|[=0.08 |=1.00 {>2.00 |~0040

>0030 (1600~ 18,00 [1000 ~14.00 | 2.00 ~ 3.00

SUS 430 [|=0.12 |=0.75 |=1.00 [=0040

>0030 (1600~ 18.00

>0.60

Tabte. II. Mechanical properties of specimens.
Yield Tensile

Material strength | strength [Elongation | Hardness
(Kg/mm?)|  (Kg/mm?)| (%) (Hv)

SUS316 320 64.4 669 183

SUS430 320 484 246 169
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Fig. 1. Dimension of the specimen.
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Fig.2. Experimental apparatus,
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Fig. 3. Anodic polarization curves

in 3% NaCl solution,
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Fig. 4. Anodic polarization curves
in 3% NaCl solution.
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Fig.5. Effect of applied stress on the
pitting initiation potential in 3%
NaCl solution.
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Fig. 7. Anodic polarization curves
in 3% Na,SO, solution,
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Fig.9. Effect of applied stress and NaCl
concentration on the pitting initiation
potential.
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