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Effect of pH on The Stress Corrosion Cracking

of Sensitized AISI 304 Stainless Steel
J. K. Lee* - M Kim* and J. S, Lee**

*Corrosion Lab. KIMM
**Non-destructive Lab. KIMM

The effect of pH on the stress corrosion cracking was studied in 0.1 M sodium thiosulfate

solution using two stress corrosion cracking testing methods (constant load and slow strain rate

technique). The stress corrosion cracking resistance of sensitized 304 stainless steel decreased with

lowering pH of the solution. Although the results agreed well in the above two experimental

methods, slow strain rate technique was more efficient than constant load method in assessing the

pH effect.

The acoustic emission signals during the experiments were analyzed, that supports the film

rupture mechanism of stress corrosion cracking.
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Table 1. Chemical Composition of STS 304

C Mn Si P S Ni Cr

0.07 | 1.10 { 0.52 | 0.03 [ 0.02 | 8.0 | 18.2
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Fig. 2 Experimental Apparatus for SSRT
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Fig. 3 Time-to-failure vs. Stress for Constant load
SCC Test.

Table 2. Result of Constant Lload SCC Test
Load tyk Ec* % Load tek Ec* *
PH | (MPar | (ho) mv vs SCE) | PH | vpay | (ho) (mV vs SCE)
5 371 5 -130~ —180 8 273 12
273 11 240 26 -190~ -270
208 50 208 58
208 20 191 117
175 41 175 >>300
175 41
142 >336 10 371 5
240 22
6 273 18 208 69 —280—~ —340
208 16 —180~ —230 191 >240
191 113
175 >240
* t;  time-to-failure
% % Ec . Corrosion Potential
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Fig. 4 Fracture Surface of Sensitized STS 304 Stain-
less Steel in 0. 1M Na,$,0; Solutionjat pH8.
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Fig. 5 Log of Mean Energy Per Event vs, Time for
Constant Load SCC Test.
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Table 3. Results of SSRT Test
pH tf UTS Ec tf
(hr) (Mpa) [(mV vs SCE)| if, air
air | 46.0 722 - 1.00
5 3.5 323 - 140 0.08
6 4.5 346 -180 0.10
8 6.7 361 —220 0.15
10 10.1 442 —330 0.22
13 ] 20.9 621 -330 0.45
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Fig.7 Nominal Stress vs.time for SSRT
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