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Studying Crevice Corrosion Susceptibility of 304L Stainless Steel
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Abstract

This study focuses on the corrosion rate of 304L stainless steel with various surface conditions under crevice
corrosion situation. 304L stainless steel specimens with both polished and machined surfaces were firstly covered
with a crevice former; then they were keep in a relative humidity condition of 50% at a temperature of 50°C, of
which were examined subsequently 100, 400, 700, and 1000 hours. Corrosion areas and maximum corrosion depth
were measured and observed by confocal laser scanning microscope and scanning electron microscopy. Moreover,
the weight loss and weight gain were measured. The results of EDX show the initiation of corrosion is similar to
the mechanism of pitting, which initiated from the boundaries of MnS inclusions and steel. Below the cover of
crevice former, the surface is covered by oxide products which contain chlorine and trace amounts of sulfur. It
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shows the metal matrix is dissolved by the synergistic effect of sulfur and chloride ions, which enlarge the

corrosion areas.
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Table 1 Chemical composition of SS 304L
specimen.
Element| C Si| Cr|Fe|Ni|Mn| S
wt% |0.017|0.45|18.0| Bal| 9.0 | 1.54]0.029
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Figure 1 The dimensions of: (1) SS 304L specimen
and (2) crevice former.
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Figure2 The surface of specimens corroded for
various time periods of: (a) 100 hrs, (b)
300 hrs, (c) 400 hrs, and (d) 700 hrs.
0.0001
*
o]
-0.0001 -
~ *
\E&/D -0.0002
mm -0.0003
¥ -0.0004
-0.0005 .
*
-0.0006
0 200 400 600 800 1000
E%’Pﬂi (hI'S)
3 JReh& EE L -
Figure 3 The weight change of corroded specimens

as a function of time.
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Figure 4 The corrosion of specimens with different surface conditions, which are the as-machined surface (top)

and polished surface (bottom).

1000 hrs

1000 hrs

*
Jit
il
H

2mm B4 [ 2mm

Jiti
il
it

2mm

5 REEANHDEEIHR IR R R 2R

Figure 5 A comparison of corrosion behavior of specimens subjected to no torque force (top) and a torque force

(bottom) at crevice former.
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Figure 6 A comparison of the corroded areas of the Yy o
specimens  with  different  surface Figure 7 Confocal laser microscopic examination
conditions as a function of time. results of surface oxides.
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Figure 8 SEM micrographs of polished specimen after crevice corrosion test for 400 hrs, revealing (a) oxide
products and crack; (b) the enlargement of the boxed area in Fig. (a).

wt% | Si Cr Fe | Ni | Mn| CI Other

a |048|18.7|70.1]91] 16 0.02

b |0.68|237|652(84|17|0.28| 0.04
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Figure 9 EDS analysis of the oxide product on the specimen after crevice corrosion test for 1000 hrs revealing a
higher Cr content than the matrix.
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Figure 10 EDS analysis results of the corrosion pit beneath the crevice former.
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wt% | O S Cl Fe Cr | Mn| Ni

a |46.7|1.73]0.66| 84 | 37 2.11

b | 109 17.47|71.5

c 67.8 | 28.1| 4.1

d |57.5|2.66|238] 2.02|30.3 1.3

e |50.8(229]0.67| 1.99 | 38.2 0.97

wt% | O S Cl | Fe Cr | Mn| Ni

a |[158]0.53]199| 50 |18.5| 1.6 10.6
b 0.22]0.54| 613 |275| 24| 74
c |223 3.57| 17.5 1455 19| 5.2
d [205 4.54] 659 | 3.6 5.3
e |153]043(442| 64 | 96| 06| 54
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Figure 11 EDS analysis results of the large corrosion area and corrosion pit beneath the crevice former.
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