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Abstract

Stress corrosion cracking(SCC) characteristics of shot-peened stainless steel containing Ti (0.09 wt%-
0.92 wt%) fabricated by the vacuum furnace were investigated using SCC tester and potentiostat. The homog-
enization and the sensitization treatment were carried out at 1050°C for lhr and 650°C for 5 hr. The samples
for SCC were shot-peened using 0.6 mm steel ball for 4 min and 10 min. Intergranular and pitting corrosion
characteristics were investigated by using EPR and CPPT. SCC test was carried out at the condition of 288°C,
90 kgf pressure, water with 8 ppm dissolved oxygen, and 8.3x107'/s strain rate. After the corrosion and
SCC test, the surface of the tested specimen was observed by the optical microscope, TEM and SEM. Specimen
with Ti/C ratio of 6.14 showed high tensile strength at the sensitization treatment. The tensile strength decreased
with the increase of the Ti/C ratio. Pitting and intergranular corrosion resistance increased with the increase
of Ti/C ratio. Stress corrosion cracking strength of shot-peened specimen was higher than that of non shot-
peened specimen. Stress corrosion cracking strength decreased with the increase of the Ti/C ratio.
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Fig. 1. Specimen used for slow strain rate testing.

Table 1. Chemical composition of samples and Ti/C ratio

Elements Ti C Cr Ni Mn Si P S Fe Ti/C
0.093 0.070 19.02 9.460 1.740 0.854 0.032 0.017 1.330

Chemical 0.260 0.063 19.02 9.490 1.730 0.830 0.030 0.016 4.110
composition| 0.429 0.069 19.09 9.210 1.730 0.871 0.030 0.030 Bal. 6.140
(Wt.%) 0.710 0.070 19.00 9.240 1.760 1.010 0.030 0.030 10.14
0.921 0.074 18.93 9.270 1.760 1.030 0.031 0.031 1245
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Table 2. Samples and conditions of heat treatment

Samples Ti &?tr:%nts Condition of heat treatment
18 0.09 1 hr, 1050°C, W.C
28 0.26 1 hr, 1050°C, W.C
38 042 1 hr, 1050°C, W.C
4S 0.71 1 hr, 1050°C, W.C
58 0.92 1 hr, 1050°C, W.C
1E 0.09 L hr, 1050°C, W.C + 5 hr, 650°C, W.C
2E 0.26 1 hr, 1050°C, W.C + 5 hr, 650°C, W.C
3E 042 L hr, 1050°C, W.C + 5 hr, 650°C, W.C
4E 0.71 1 hr, 1050°C, W.C + 5 hr, 650°C, W.C
5E 0.92 |t hr, 1050°C, W.C + 5 hr, 650°C, W.C
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Fig. 2. SEM micrographs showing the surface of shot peening treated samples. (a) 5E4 (b) 5EO.
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Fig. 3. Schematic diagram of SCC testing equipment.
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Fig. 7. Tensile strength as a function of Ti/C ratio for
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Fig. 8. Degree of sensitization as a function of Ti/C ratio
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+ 0.01 M KSCN solution at 25°C.
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Fig. 9. SEM micrographs showing intergranular corrosion
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testing in 0.1 M H,SO, + 0.01 M KSCN solution
at 25°C. (a) 1S (b) 5S (c) 2E {(d) 4E.
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Fig. 10. Pitting potential as a function of Ti/C ratio for
solutionized and sensitized stainless in 0.1 M
HCI solution at 25°C.
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Fig. 11. Stress-strain curves for stainless stee! containing Ti in high temperature water (288°C, 8 ppm Do, strain rate,

8.3x107s™). (a) 1S, 3S, 5S (b) 1E, 3E, 5E.
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rate, 8.3x107s™).
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Fig. 17. Fracture surface of 3E4 (a) and 3E0 (b) samples tested in high temperature water (288°C, 8 ppm Do, strain

rate, 8.3 x 107s™),
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Fig. 18. Fracture surface of 5E4 (a) and 5EO {b) samples tested in high temperature water (288°C, 8 ppm Do, strain

rate, 8.3 x 107’s™).
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