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Table 1  Chemical composition and mechanical properties of material

Chemical composition (wt%)

C Si Mn P S Ni Cr | Mo | Cu
SUS304/.066(0.58(0.82|.029|.002]8.75(18.29| 0.14 0.14

Mechanical properties

Joz | Uu €
(MPQ)(MPa)| (%)

SUS304|284 (650 | 56
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Figure 1 Experimental apparatus
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Figure 2 Example of macroscopic corrosion potential change throughout an
stress corrosion cracking test. From 7.2ks after the beginning of the

test to 1.5ks before the specimen rupturing.

—216—



-250
= (A)
5 I [ NN ORI SR R
. ks
E _3[][] I D N . W I
[

-350

Time (3.6ks/div.)

-3
z
— =
= 5
==
c
[«9)
i
(@]
=)

-325

Time (3.6ks/div.)

= (F)
E ol e
: E
= |
et
S -3 ’

Time (3.6ks/div.)

Figure 3 A magnified images of section (A), (B) and (F') in Fig.2.
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Figure 4 Power spectrum distribution of potential fluctuation observed at
section (B) to (F) in Fig.2. The letters written on the right side of

each curve in this figure comespond to that of Fig.2.
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Figure 5 Corrosion potential change during initiation stage to the carly stage

of stress corrosion cracking
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Figure 6 A magnified images of section (C') in Fig.2. A typical form of

potential fluctuation observed in the early stage of stress corrosion

cracking.
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Figure 7 Power spectrum distribution of potential fluctuation obscrved at
section (A) to (I) in Fig.5. The letters written on the right side of

each curve in this figure correspond to that of Fig.5.
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Figure 8 Typical example of a SEM micrograph of the surface area nearby

crack tip.
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Figure 9 The cormrelation between the number of microcracks and that of

fluctuations.

—220—



100 T T ] @
- A 25-30 kgf/mm? (Run 1) -
N B
= -V 25—30 ksf/nn® (Run 2)
=~ b m 25535 ksf/mn® Run D) & -
% |- @ 25-35 kef/mn? Run 2§ .
=
S 50| ; 1
o
E § o
£ T v )
0 | | | ;I l
0 10 20 30 40

Stress  (kgf/mm?)
Figure 10 Correlation of applied stress with the observed peak frequency of

the power spectrum distribution in the carly stage of stress corrosion

cracking.
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Prediction of Stress Corrosion Cracking in Chloride Solution

Koji YAMAKAWA
Department of Applied Materials Science, College of Engineering,

University of Osaka Prefecture

Summary

Potential fluctuation of type 304 stainless steel during stress corrosion cracking was
measured in 25 mass% MgCl, (353K) solution. The power spectrum distribution of the
observed fluctuation was computed by usc of FFT algorithm. During the carly stage of
stress corrosion cracking, which is the period of small cracks propagating from a pit but
still barely visible by the naked eye, the power spectrum distribution had a clear peak and
its frequency was within the range of 8 to 10 mHz. It was presumed that a crack
propagated on the surface of the specimen with the connection of microcracks, which had
been generated along coarse slip step lincs in front of the crack tip. The correlation
between the number of the microcracks on the specimen surface and the number of
observed fluctuations was examined to estimate the origin of the potential fluctuation. The
former value was computed from the division of the whole length of the surface crack-
propagation trace by the average length of the microcracks. The latter one was calculated
from the peak frequency of the power spectrum. As a result, both of the numbers showed
a linear relation. It was speculated that the fluctuation was generated by the rapid
formation of a bare metal surface and its repassivation, with the connection of the
microcracks. The shifts of the peak frequency of the power spectrum distribution with the
applied stress was measured and the minimum stress for the crack propagation in the early

stage of stress corrosion cracking was estimated.
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