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ABSTRACT

The corrosion potential of stressed sensitized Type 304 stainless
steels were studied in oxygen containing solutions to determine the
relation between potential fluctuations and the initiation of stress-
corrosion cracking. An ̂ n situ scanning vibrating electrode technique
was shown to detect currents coming from growing stress corrosion
cracks in dilute thiosulfate solutions at temperatures below 90°C.
The onset of the cracking was clearly indicated by rapid decreases in
the potential. It was observed that small cracks, which had grown for
a limited period, were not susceptible to reinitiation of the cracking
process. The onset of cracking was clearly observable by marked
decreases in the potential which continued to decrease if cracking
remained active and increased when cracking stopped.

At and above 200°C there were no potential fluctuation indicative
of the onset of stress-corrosion cracking. Small potential differ-
ences between platinum and stainless steel wsre observed demonstrating
the presence of a single electrochemically reversible reaction deter-
mined the potential of all metals within the stainless steel auto-
clave, and thus masking the onset of cracking.

The presence of only an iron containing deposit on the platinum
suggested that a sufficiently reversible redox couple was set up
between deposited iron oxide and a soluble iron species in solution
which dominated the potential of the stainless steel and the platinum.

INTRODUCTION

Intergranular stress corrosion in Boiling Water Reactors has been
observed in the sensitized region of the heat affected zone adjacent
to pipe welds. The cracking depends on the stress, the degree of
sensicization and the presence of oxygen produced by radiolytic
decomposition of the water (1). Slow strain testing has been used
extensively to study the cracking, but the rates of cracking are
uncertain because the time of crack initiation during the testing is
not known.

There is little doubt that the mechanism of crack growth is
dependent on the electrochemical processes taking place. This has
been demonstrated by the dependence on the potential which in turn is
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a function of the concentration of oxygen In the water. Many aspects
of the electrochemical processes are not known in detail, but all the
variables expected to influence the anodic and cathodic reaction do
alter the cracking rates.

The present study was an attempt to identify the onset of stress
corrosion cracking. It was based on the basic principles of corrosion
which have often been enumerated (2,3). Its success depended on the
kinetics of electrochemical reactions and the rate of cracking which
were not known in sufficient detail at the onset of the work.

BACKGROUND

The basic principle of the approach was the effects of an addi-
tional anodic process on the corrosion potential. When a crack devel-
ops and the growth requires additional current to be supplied by the
cathodic reaction taking place on the passive surface. Prior to the
onset of cracking, the potential of the metal is set by the passive
metals oxidation rate and the cathodic reduction of oxygen or other
reducible species in the solution. With the onset of cracking the
additional current firther polarizes the reduction reaction and the
potential decreases. This decrease, if of sufficient magnitude would
signal the onset of cracking.

An example of this behavior can be given for stainless steels and
nickel based alloys exposed at ambient pressures. In Che case of pit-
ting the potential decreases rapdily with the onset of localized cor-
rosion. Figure 1 shows the effect of pits initiating, repassivating
and continued propagation. The magnitude of the potential decreases
were of the order of tens of millivolts. The rates of potential de-
crease were a function of the currents associated with the pitting
reaction. The passive surface behavior was analyzed and was found to
support very low currents due to the passive dissolution current, and
also because the rate of oxygen reduction was extremely slow (4). The
slow rates were reflected In the rate of potential rise in Fig. 1
rather th&n the decrease as the latter was a balance between the
anodic pitting current and the rate of discharge of the effective
capacitance of passive surface which supplied a transient cathodic
cuxrent. These results have shown that by monitoring the potential of
the electrode i t is possible to identify the onset of pitting from the
transients shown in Fig. 1 and determine wh. ; sr they repaasivate or
propagate (5). Similar signatures could be t f^cted during tlie onset
of cracking.

The presence of currents associated with the growth of cracks
have been observed in situ during stressing stainless steel and
scanning the variations in potential close to the surface of the
metal (6,7). The technique consisted of scanning a fine capillary
tube leading from a reference electrode which sensed the potential in
solution (6). The potential variations result from the flow of



currents in the solution adjacent to the metal surface and do not
directly monitor the potential variations of the metal. Were it not
for the flow of current and the associated IR-drops between the anodic
and cathodic areas, the entire metal surface would be at the same
potential. The results in Fig. 2 show the variation of current above
sensitized stainless steel exposed to deionized water at 80°C and
undergoing with imposed slow straining (7). The first signs of
cracking were observed after 32 h. Thereafter, a number of cracking
sites appeared. The heights of the peaks were proportional to the
anodic currents coming from the cracks which varied with time.
Essentially five sites were detected and the final cracking took place
at the right side of th« specimen where low levels of activity was
observed through most of the experiment.

Figure 3 shows the results using the same technique, but with a
notched sampled of annealed stainless steel exposed to 20 M LiCl at
90°C (6). The peaks were again associated with the cracking process
and the growth of the crack was accompanied by a broadening and in-
crease in the current from the cracking region.

The potential of a metal depends on all the electrochemical pro-
cesses taking place at the surface. When a metal is stressed, the
accompanying strain may lead to elastic extension or rupture of the
passive oxide followed by its regrowth. Other potential changes may
result because of temperature changes or variations in dissolved oxy-
gen. These effects make a direct correlation of thecorrosion poten-
tial variations with the onset of crack growth uncertain and la there-
fore necessary to correlate the presence of cracking with direct
measurement of the currents from growing cracks. The ability to ob-
serve the presence of cracking directly with scanning techniques over-
comes this difficulty.

EXPERIMENTAL

All the experiments vcr« carried out using a relatively high car-
bon, Type 304 stainless steel. Its composition was 18.88 Cr, 8.61 Ni,
0.86 Si, 1.58 Mn, 0.07, 0.026 P and 0.007X S. The specimens were
solution annealed at 1100°C for 3 h and sensitized at 600°C for 24 h.
This treatment gave the greatest degree of senistization for this
alloy. The specimens for slow strain rate high temperature autoclave
testing were 2.5mm thick with a reduced gauge length 25 mm long, 3 mm
wide and 1.5 mm thick. The specimens for low temperature scanning
were 1 mm thick with a reduced gauge length 45 mm long and 3 mm wide.
Notches were also included in the latter specimens either V-notches on
both sides or an arc-notch on the bottom having a radius of curvature
of 7.5 mm. The high temperature specimens were insulated from ground
with zirconia coated pins and had a stainless steel lead spot welded
to it. The autoclave was made of Type 316 stainless steel and had a
volume of 3 liters. The water was deionized, with a 18 Mohm resis-
tivity and air was used as a cover gas to give an initial oxygen



concentration of 22 ppm. The specimens were generaLLy extended at a
rate of 25 x 10"^ mm per second.

The low temperature samples were coated except for the upper area
which was scanned. The coating was a silicone RTV, General Electric
Type 105. The low temperature container was a 100 cc beaker made of
fiuorintited e thy lane propyleie, having alits on the sides through
which the specimen was inserted and sealed with silicone rubber (Dow
Corning Type 732 RTV) and allowed to set for 24 h prior to testing.
The sample was mounted in a horizontal straining machine which was
struetad to prevent the specimen from tilting. The potential of the
specimen was monitored relative to a saturated calomel electrode at
room temperature with a tube bridging between a container holding the
reference electrode and the test cell. The level of the liquid in the
test ceil was maintained by a controlled drip from an intravenous
bottle to correct for evaporation. The temperature of the cell was
controlled using infrared heating.

The tests at room temperature in the 10 ppm sodium thiosulfate
solution were conducted with an "A" frame loading device where the
specimen formed the bridge between the pivoted sides and the ends were
spring loaded placing the specimen in tension.

The exposed area of specimens were scanned using a vibrating
electrode technique (8). The tip of the vibrating electrode exposed
an end of a coated platinum wire .05 mm in diameter. The vibrations
were induced by a piazoelectric reed at a specific frequency. The
potential of the vibrating electrode was monitored with a lock-in
amplifier. The lock-in amplifier filters all signals except at the
vibration frequency and therby eliminates all extraneous noise and
gives & much higher sensitivity to current variations in solutions
than a scanning reference electrode technique (9).

RESULTS

Measurements in Thiosulfate Solutions

In order to test the scanning technique to see if it was sensi-
tive to the presence of cracking, measurements were carried out with
sensitized stainless steel in dilute thiosulfatft solutions. Cracking
is known to take place at room temperature with 0.1 ppm sodium thio-
sulfate solution exposed to air with the steel at its freely corroding
potential. The solutions used in this study had a concentration of 10
ppm.

Measurements of the current distribution over an unnotched speci-
men that was stressed prior exposure to the thiosulfate solution
shoved no discernible cracking. The average level of the Ljotenial
increased slowly with time to about 50 mV (SCE), but also showed indi-
cations of small, short lived initiation events. Because of their



brief existence there was Little chance that their presence could be
established with any certainty. Increasing the stress to above yield,
Increased the potential purtibatlons, but no continued crack propaga-
tion occurred.

The exposed area of the specimen was only 3 x 9 mm and i t was
considered to be less susceptible to cracking because of the cathodic
area available to sustain the cracking once i t had initiated. In
order to substitute for the cathodic area a 30 mm long, 0.7 mm diam-
eter, platinum wire was inserted into the solution and externally
shorted to the specimen. The potential increased immediately to 300
mV. There were no indications of crack initiation events for over 18
h, which was consistent with earlier observations (11,12) where there
was l i t t l e probability of cracking above 300 mV.

On disconnecting the platinum with the potential decreased show-
ing distinct events where the potential suddenly decreased in steps
from about 20 to 100 mV and then increased until the next event, as
shown in Fig. 4. Except for one event (at A) the times were again too
short to allow for scanning while the potential decreased. In the
case where there was this extended period of decreasing potential, a
defined anodic current was observed which disappeared when the poten-
tial was increasing.

On reconnection of the platinum in Fig. 5 the potential again
increased, but was followed by events showing the same behavior as
those at open circuit. After two distinct events the potential con-
tinued to increase, but after a third event at B the potential de-
creased rapidly and remained at lower values. Scanning the surface
showed the current density distribution in Fig. 6(a). Three distinct
corrosion sites were observed, one at the near edge of the specimen,
the others were adjacent to che coating on the surface on the face and
edge of the specimen. On disconnecting the platinum the potential
decreased immediately from 50 to -170 mV and after hesitating for
0.5 min slowly increased to -50 mV la 18 rain. Fig. 6(b) shows a scan
initiated 2.5 min after disconnecting the platinum. The current den-
s i t ies measured had decreased markedly, but four cracking sites were
present al l at the edges of the specimen. No anodic activity was
present after about 12 min indicating cracking had stopped.

The platinum was connected for a third time and again showed a
similar potential behavior, but the f irst events led to a continued
decrease in potential. Initially, one active site was observed (Fig.
7(a). After 8 miri (Fig. 7(b) a second site adjacent to the coating
appeared. In Fig. 7(c) with the probe closer to the surface to give
better spaclal resolution, and a third site was active after 36 min.
None of these sites had developed where previous activity due to
cracking had been observed. This was found to be generally true for
the specimen above yield stress, that once a crack had repassivated i t
did reiniti&te even in the presence of a stress raisers produced by
previous cracking and strongly suggests that other factors in addition



to the stress play a dominant role in crack initiation and i ts contin-
ued propagation.

The intensity of the currents from cracks were monitored with
time. Fig.8 shows the current behavior from the cracks at the I*it of
Fig. 7(c) and was found to decrease unsteadily with time.

The effect of increasing the stress during cracking was investi-
gated. On increasing the stress the potential showed only a minor
change in potential decreasing by about -10 mV. However, in addition
to the three active cracks that were present prior to increasing the
stress four additional s i tes were seen from the scans. All but the
smaller ones repassivated, except for one previously unidentified site
which showed marked activity.

After removal of the specimen i t was prepared for a dye-penitrant
and the stained powder was removed with adhesive tape. The powder
showed dye from all the cracks demonstrating a direct correlation with
the scanning results.

Additions of thiosulfata were also made at 75°C to samples that
were init ial ly stressed in distilled waters. On the addition of 10
ppm thiosulfate to the water, the potential immediately decreased
indicating cracking had initiated. When lower concentrations of thio-
sulfate were added the potential showed the repeated initiation events
similar to those observed at 25°C, until cracking propagated and led
to rupture of the specimen. The cracking in the notched samples was
clearly discernible on scanning, buc was not studied in detail at
75°C. In general, i t was observed the susceptibility to cracking was
much greater at 76°C, but with lower thiosulfate concentrations the
potential behavior clearly indicated the onset of cracking.

Measurements in Deionized Water

Low Temperature Scanning

The major difficulty with this aspect of the work was the absence
of cracking of sensitized stainless steel at 75°C. Although previous
studies showed that cracking did take place as shown in Fig. 2, i t
could not be reproduced even though the same alloy wca used with the
same heat treatment. Twelve samples and over a thousand scans were
carried out varying the strain rate, (10~6 - lO'^s"1), tempera-
ture, (ZS to 85°C), sample polarisation, and with and without differ-
ent types of notching, but no cracking was observed, except when
thiosulfate was present. Scratching of the specimen gave distinct
potential changes similar to those observed when cracking initiated
and repassivated in the thiosulfata solution and currents could be
observed during repassivation using the scanning technique. These
observations demonstrated that the method would have been sufficiently



sensitive to detect cracking.

High Temperature Potential Monitoring

The potential behavior of electrically isolated specimens moni-
tored relative to the platinum wire and the autoclave vessel was
studied. In general, at and above 200°C the potentials of the
autoclave and the platinum were within about 40 mV, with the platinum
showing the slightly higher values but decreased with time. During
heating and cooling below 200°C there were large excursions of poten-
tial with the autoclave and the platinum varying in different direc-
tions and giving differences of up to 300 mV. But close to 200°C and
certainly above this temperature these potentials and that of the
sample all tended to the sam« value.

Slow strain rate tests were carried out at 200°C at 10"^ s"*
land at 250°C tests at 10"5 and 10"6 s"1. Additional tests were
run at 200°C with and without 10 ppm sulfate. The results are shown
liu Table 1. The only unexpected result was the absence of cracking
I with sulfate at a strain rate of 10"5 s"1. This may have been a
1 result of oxygen consumption prior to straining because the specimen
I was left at temperature for two days prior to straining.

The major potential changes observed, occurred on loading the
I sample to about 50% of yield before starting the slow straining and
j«hen the specimen was cracking rapidly at the end of the tests. The
I decrease in potentials were about 20 to 40 mV. Following these
lihangta the potential approached its prior potential. During strain-
ling slow potential variations were observed, but none of these changes
!:ould be related to initiation.

DISCUSSION

The results with sensitized Type 304 stressed in thiosulfate
solutions clearly show that the initiation of cracking could be iden-
tified by monitoring the poeenti&l and the location of propagating
:racks could be found. Once a propagating crack had repassivated a
hew crack did not develop at the same location. This demonstrated
[hat the crack produced was either too snail to act aa a stress raiser
r the initiation of cracking was dominated by heterogeneities at the
urface where straining and rupture of the passive oxide film oc-
urred. Areas whers stress corrosion took place must be particularly
usceptible to anodic dissolution or to oicrocracking (11,12) exposing
|are metal at the grain boundary. Dissolution of the chromium deplet-
|d esetal then, either prior to or following the first cracking event,
roduces sufficient current to concentrate thicsulfate and its reac-
ion products to enable continued dissolution and cracking.

The rapid potential changes observed with thiosulfafce present



were the result of the anodLc currents associated with the developing
cracking process. The changes are similar to thosd which are observed
during the early stages of pit initiation (4,5) in terms of both the
magnitude of the currents and the short periods of propagation prior
to repaysiv&tion of initiated sites. In the case of pitting the con-
tinued propagation depends on how the pit develops and maintained the
high chloride concentration and low pH solution within the pit. In
the case of the 3tress-corrosion cracking a similar situation may be
necessary, but in this case the decomposition products of the thio-
suifate rather than the chloride species must be retained. The con-
centration within the crack increases as a result of current flow and
decreases because of diffusion away from the corrosion site. If
insufficient current is available the site repassivates because of
diffusicnal losses as was observed after disconnecting the platinum.
The thiosulfate cracking is further complicated by the restricted
potential range over which cracking can occur (11,12). The contacting
with platinum in the first case increased the potential to 300 mV
which was sufficient to inhibit cracking. On subsequent contacting
with the platinum the potential did not rise sufficiently rapid to
prevent crack initiation. Once cracking had started the additional
anodic current that could be drawn from the platinum allowed cracking
to propagate continuously. Because of the small size of the initial
anodic areas, the diffusion rates of reaction production from the
crack are extremely high and the availability of cathodic current
appear to be critical. The initial currents that produce the observed
potential changes are a few tenths of a microamp as can be deduced
from the sample capacitance and the rate of potential change (8).
Smaller currents lead to slower rates of potential decrease and curva-
ture of the response.

The rates of potential response would be expected to decrease
[when reaction rates taking place at the metal surface increase signif-
icantly. This is probably the reason why no initiation events are
observed at high temperatures of 200°C and above, where the electro-
chemical reaction kinetics in the static autoclave appeared to be
Idominatd by a. dissolved species. The increased kinetics are unlikely
]to be directly caused by oxygen because the potentials, in similar
I systems (1,1.3), never reach the thermodynamically calculated value
[expected £01; a given oxygen concentration or pressure. However, the
I reaction that dominated the potential of the specimen, the autoclave,
md the platinum were essentially the same. This necessitates that th
eaction dominating the potential must have been close to a reversible
alue or there would be no reason as to why the potential of the plat-
nun was close to that of the autoclave and the specimen. The reactio
robabiy resulted from a dissolved iron species produced by oxidation
f sthe stainless steel, because only iron was found to have deposited
n the platinum in detectable amounts. It could be argued that this
lso does not offer an explanation of the results because oxygen would
revent the potential of platinum fromdecreasicg to this value, but if
he oxygen reaction on platinum was slow it would not be effective
ther than increasing the potential by about 40 mV.



The generalized reaction can be expressed as

* + yH20 - FexO(2x + W - y) (0H)(2y - 2x -w)
 + (2x + w)H+ + we"

where the iron compound on the right hand side of the equation depos-
its on the platinum as well as the stainless steel sample and auto-
clave. The electrons for this oxidation reaction are supplied by the
reduction of oxygen probably in solution or possibly at all the metal
surfaces. The oxygen reduction reaction as well as that for the cor-
rosion of stainless steel must be slow in order for the above reaction
to dominate the potential. In addition, the potential range over
which this reaction acts sufficiently rapidly to negate the influence
of the slow reaction may vary with the average oxidation state of the
iron which depends on the ratio of the 2 to 3 valent concentrations in
the oxide deposit, which in turn must depend on the oxygen concentra-
tion in solution. Further work would be required to varify this type
of reaction and would necessitate a solution without contacting any
iron containing surfaces. Nevertheless, a reaction of this type must
be present in order to dominate the potentials of electronically iso-
lated metals present in a given aqueous environment.

The dominance of this effectively reversible electrochemical
reaction at and above 200°C, was the probable reason that the poten-
tial changes apparent in the thiosulfate solution were not observed.
The other possible cause was the rate at which cracking takes place.
If the growth of cracks was slow, and the associate currents were
small, their effects would not perturb the potential sufficiently to
enable the identification of the initiation of cracking. In other
words, the cracking current at initiation was a small fraction of the
total current associated with all electrochemical processes taking
place at the stainless steel surface including passive dissolution and
the reaction which controlled the potential of the platinum and the
stainless steel. If the latter redox reaction was dominant then it
may be possible to reduce this effect by using a once through flowing
system rather than the static autoclave.

CONCLUSIONS

(1) The location of cracking of sensitized stainless steel in thio-
sulfate solutions can be identified using scanning techniques
which measure the distribution of current above the metal sur-
face. After repassivation of propagating cracks they do not
reinitiate indicating that the presence of stress raisers does
not dominate the initiation process.

(2) The presence of initiation and crack propagation in thiosulfate
solutions can be determined by monitoring the potential. The
initial growth of cracks is very rapid, on the order of tenths of
microamps, but the initial cracks are susceptible to repassiva-
tion if cathodic reaction kinetics are not sufficiently rapid to



maintain & concentrated solution within the growing cracks.

(3) Cracking of sensitized stainless in pure water below 90°C could
not be observed although earlier measurements at 80°C showed the
presence of cracking.

(4) The initiation of cracking at 200 and 250°C could not be observed
probably because the currents associated with the cracking were a
small fraction of the total electrochemical currents present at
the steel surface possibly arising from the presence of a depos-
ited hydrated iron oxide.

ACKNOWLEDGMENTS

The author wishes to thank Donald Becker for his skilled technical
assistance during this study. This work was funded by the U.S.
Department of Energy, Office of Basic Energy Sciences under Contract
No. DE-ACQ2-76CHQQ016 and the Energy Power Research Institute under
Research Project RPU67-8.

REFERENCES

1. S. Szklarska - Smialowska and G. Cragnolino. "Stress Corrosion
Cracking of Sensitized type 304 Stainless Steels in Oxygenerated
Pure Water at Elevated Temperatures." Corrosion, Vol. 36, 1980,
p. 653.

2. 0. R. Evans. The Corrosion and Oxidation of Metals: Scientific
Principles and Practical Applications. Pub. Edward Arnold Ltd.
1960, p. 868.

3. M. Stern and A. S. Geary. "Electrochemical Polarization I
Theoretical Analysis of the Slope of Polarization Curves."
J. Eleetrochem. Soc., Vol. 104, 1957, p. 56.

4. H. S. Isaacs and Y. Ishikawa. "Current and Potential Transients
during Localized Corrosion of Stainless Steel." J. Electrochem.
Soc, Vol. 132, 1985, p. 1288.

5. H. S. Isaacs, Oyeleye, M. Davidson, D. Dudek, T. A. Hatton, J.
W. Tester, R. K. Helling and J. C. Erickson. "Localized
Electrochemical Corrosion of Nickel Based Alloys." EPRI
Report NP, 1986.

6. H. S, Isaacs and B. Vyas. "Scanning Reference Electrode
Techniques in Localized Corrosion." Published in Electro-
chemical Corrosion Testing, F. Mansfield and, U. Bertocci,
Eds. ASTM STP-727, 1981, pp. 3-31.

7. B. Vyas and H. S. Isaacs. Unpublished.
8. H. S. Isaacs and Y. Yshikswa. "Applications of the Vibrating

Probe to Localized Current Measurements." National Association
of Corrosion Science, Paper 55, 1985 pp. 55/1-55/9.



9. L. F. Jaffe and R. Nucc i t e l l i . "An Ultrasensit ive Vibrating
Probe for Measureing Steady Extracellular Currents." J. Cell
Biology, Vol. 63, 1974, pp. 614-628.

10. H. S. Isaacs. Unpublished.
11. H. S. Isaacs, B. Vyas and M. W. Kendig. "The Stress Corrosion

Cracking of Sensit ized Stainless Steel in Thiosulfate
Solutions." Corrosion, Vol. 38, 1982, pp. 130-136.

12. R. C. Newman, K. Sieradzkl and H. S. Isaacs. "Stress-Corrosion
Cracking of Sensit ized Type 304 Sta inless Steel in Thiosulfate
Solutions." Metallo Trans. Vol. 13A, 1982, pp. 2015-26.

13. M. E. Indig and A. R. Mcllree. "High Temperature Electro-
chemical Studies of the Stress Corrosion Cracking of Type 304
Stainelss Stee l ." Corrosion, Vol. 35, 1979, p. 288.

Table 1
SLOW STRAIN RATE TESTS AT ELEVATED TEMPERATURES

Temperature
°C s"L Solution Remarks

200 10"5 Water Cracked
200 10"5 Water Cracked
200 10~5 Water Cracked
250 10~5 Water Cracked
250 10"6 Water Cracked
250 10~6 Water Cracked
250 10"6 lOppm SO4 Cracked
250 10~5 lOppm SOA No Cracking
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Figure 5 Variation in potential
on reconnecting the platinum. At
point "B" sustained cracking
initiated.

Figure 7 Current density
variations above a stressed
specimen (a) On reconnecting
the platinum (b) 8 rain and (c)
36 min after the platinum was
connected. For scan (c) the
probe was moved closer to the
surface to improve spacial
resolution.

Figure 6 Current density dis tr i -
bution above a stressed specimen
in a 10 ppra sodium thiosulfate
sulfate (a) Connected to platinum,
(b) After disconnecting the plat-
inum. The current densities
measured in solution are components
perpendicular to the surface at the
height of the probe are the result
of anodic currents from growing
cracks.

TIME (1)

Figure 8 Time variations in
current density above a grow-
ling crack.
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Figure 1 Schematic variations
of the potential behavior
during the onset of localized
corrosion showing the effect
of initiation, repassivation
and continued propagation of
localized corrosion (5).

Figure 3 Potential scan over
a propagating stress corro-
sion crack in Type 304 stain-
less steel exposed to LiCl at
90°C at a stress of 60 MPa.
The crack, after testing is
shown in the micrograph
inset (6).
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Figure 2 Reference electrode
scans over a Type 304 stain-
less steel in deionized water
at 30°C showing the presence
of anodic sites where crack-
ing was in progress. The
times, in hours, after start-
ing the test are shown below
each plot of the potential
variations in the water. The
area scanned was 10 x 3 mm (7),

Figure 4 Variations in
potential for a stressed
sensitized Type 304 stainless
steel at 25°C after shorting
to the platinum wire for
18h. The solution contained
10 ppm sodium thiosulfate.


