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The Effects of Sensitization on Corrosion Behavior of
AISI 316 Stainless Steel

H. G. Lee, H. C. Choe, K. H. Kim

Dept. of Metallurgical Eng. Chonnaem National Univ.

The effects of sensitization on pitting and intergranular corrosion of AISI 316 stainless steel

were studied by an EPR and potentiodynamic method. Different degrees of sensitization were achieved

by heat treatment at 800°C for 60, 180 and 300 mins, respectively, after the solution treatment in a

vacuum atmosphere of 10 ¢ torr. Intergranular corrosion behavior of these specimens was investigated

by an EPR test in 0.5M H; S04 + 0.01M KSCN solution. In addition, pitting corrosion was surveyed by

the potentiodynamic method in 0.5M HCI solution. The morphologies of the intergranular corrosion

and the pitting corrosion were observed by a scanning electron microscope.

It was found that the microstructures of the sensitized specimens showed intergranular corrosion

at the grain boundary and the twin boundary. As the sensitized time increased, the reactivation current

density (IR) increased and the breakdown potential (Eb) decreased. A very largy number of pits were

observed around the existing Cr—carbide, that is, twin boundary and grain boundary in the sensitized

specimens.
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Table 1. Composition of the sample.

Table 2. Samples and their Heat Treatment

Samples The condition of heat treatment

0S W.C.(0°C) after holding 60 min

at 1100°C

60S W.C(O°C) after holding 60 min

at 1100°C + A.C. after 60 min

second holding at 800°C

AISI| 1808 | W.C.(0°C) after holding 60 min

316 at 1100°C+ A.C. after 180 min

second holding at 800°C

3008 W.C.C0'C) after holding 60 min
at 1100°C + A.C. after 300 min

second holding at 800°C

Composi
tion| C Si {Mn| P S | Cr | Ni | Mo | Fe
Sample ™.

.

AISI 316 [0.05 | 0.68 | 0.90 [0.026]0.006[17.03{10.11| 2.16 | Bal
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(a) 0 min. sensitized, X300 X-ray image by Cr
Ka radiation at A point
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Fig 6. Anodic polarization curve showing activa-
tion and reactivation of 0S sample in 0.5M H,;SO,
+0.01M KSCN at 25C.
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+0.01M KSCN at 25°C.

Fig. 82 of 18047k «llwl3t Hejd A|de] EPR
Ao Iygho] 6087 Mg Ao Fo-
3 20x103A/ob-& 3o] SlAAM o Az ¢}

0. 5M 112S04 + 0.0IN KSCN
SCAN HATE (100m¥/sin)

FORWARD SCAN (100mV/aln)

REVERSE SCAN (100wV/min)

100

-200

-300[~

POTENTIAL (SCE)} mV

-400[~

-500 1_ I_ I' 1 1 1
CURRET DENSITY ( A/enf)
Fig 8. Anodic polarization curve showing activa-
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Photo 2. Scanning electron micrographs showing
intergranular corrosion behavior of 0S, 3008
sample after EPR testing in 0.5M H.S0;+0.01M
KSCN solution at 25°C.

(a) 0 min sensitized, X 1,500

(b) 180min sensitized, X 1,500

(c) 300min sensitized, X 1,500
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Tabel 3. Effects of Sensitization on Anodic Po-
larization Parameters of AIS| 316 in 0.6M HCI
Solution.

AISI 316 Ey E, E, L L
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0S 305 100 —240 1.5 2.0
605 250 80 —~ 220 2.5 3.0
1808 118 50 ~200 2.7 6.0
3008 80 10 —180 3.0 10
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Photo 3. Scanning electron micrographs showing
pitting corrosion behavior of OS, 300S samples
after anodic polarization in 0.5M HCI solution at
25C.

(a) Omin sensitized, X 300

(b) 300min sensitized, X500

(c) 300min sensitized, X 2,000
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