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The electrochemical potentiodynamic reactivation(EPR) technique has been employed
to investigate the effects of heat treatment on intergranular corrosion of AISI 304 stainless
steel in 0. 5M H,80,+0.01M KSCN solution at 25C. In order to obtain degree of sensitization
(DOS), reactivation current density(Ir) and critical current density in active region(Ia) were
obtained from EPR curves of the sensitized specimens in various conditions. The width
of intergranular corrosion after EPR was observed by using scanning electron microscopy.

Compared with the specimens heat-treated at 500C and 700C, the specimen heat-treated
at 900C for 100 hrs showed much lower DOS. The width of intergranular corrosion increased
with increasing sensitization time and temperature. However, when the specimen was sensiti-
zed at 900C for 100 hrs the width decreased. The SEM morphology of the specimen sensitized
at 700C revealed continuous attack at grain boundaries, whereas discontinuous intergranular
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attack was observed in the specimen sensitized at 900T.
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Table 1. Chemical Composmons of AlSI 304 Stainless Steel

Composmon C Si Mn P } S cr | Ni | Mo Fe
| AISI 304 SS 0080 | 0.550 | 1.003 | 0.020 | 0.002 | 1830 | 8550 | 0.050 | Bal
Table 2. Samples and their Heat Treatment

Samples The condition of heat treatment
o 501 ) ) 7W7C ECUC)after holding 1 hour at 1050C .
o 538 W. C. (0C) after holding 1 hour at 1050+
5-258
AlSI 5-100S A. C. after 3, 25 and 100hour second holding at 500C
304 7-3S W. C. (0C) after holding 1 hour at 1050T +
7-255
IOOS A. C. after 3, 25 and 100hour second holding at 700C
: 938 i W. C. (0C) after holding 1 hour at 1050+
9-258 |
9-100S A. C. after 3, 25 and 100hour second holding at 800C
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Photo. 1. Carbide distribution with sensitization
time and temperature.
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Photo. 2. Cardide distribution of 7-100S(a) and
9-100S(b) sample.
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Photo. 3. Scanning electron micrographs showing
carbide distribution and EDX of 9-100S sample.
(a) matrix (b) twin boundary
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Fig. 1. Anodic polarization curve showing activation
and reactivation of 5-3S, 5-25S and 5-1008S sa-
mple in 0.56M H,S0,+0.01M KSCN at 25T,
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Fig. 2. Anodic polarization curve showing activation

and reactivation of 7-3S, 7-25S and 7-100S sa-

mple in 0.5M H,S0,+0.01M KSCN at 25C.
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Fig. 3. Anodic polarization curve showing activation
and reactivation of 9-3S, 9-25S and 9-100S sa-
mple in 0.5M H,S0,+0.01M KSCN at 25T,
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Table 3. EPR Results for AISI
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Fig. 4. Effect of sensitization time on DOS.
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Photo. 4. Scanning electron micrographs showing Photo. 5. Scanning electron micrographs showing
intergranular corrosion behavior of 5-3S, 5-258 intergranular corrosion behavior of 7-3S, 7-25S
and 5-100S sample after EPR testing in 0.5M and 7-100S sample after EPR testing in 0.5M
H,S0,+0.01M KSCN solution at 25C. (a) 5-3S H,S0,+0.01M KSCN solution at 25C. (a) 7-3S
(b) 5-255 (c¢) 5-100S (b) 7-25S (c) 7-100S
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(a)

(b)

(c)

Photo. 6. Scanning electron micrographs showing
intergranular corrosion behavior of 9-3S, 9-258
and 9-100S sample after EPR testing in 0.56M
H,S0,+0.01M KSCN solution at 25C. (a) 9-3S
(b) 9-25S (c) 9-100S
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Fig. 5. Effect of sensitization time on the width
of intergranular corrosion.
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