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Irradiation-assisted stress corrosion cracking (IASCC) is one of the main degradation mechanisms of aus-
tenitic stainless steels, which are used as reactor internal materials. Slow strain rate testing (SSRT) has
been widely applied to evaluate the IASCC initiation characteristics of proton-irradiated tensile speci-
mens. Tensile specimens require low surface roughness for micro-crack observation, and electropolishing
is the most important specimen pre-treatment process used for this. In this study, optimal electropolishing
conditions were examined through analyzing results of polarization experiments and surface roughness
measurements after electropolishing. Corrosion cell and electropolishing equipment were fabricated for
polarization tests and electropolishing experiments using SSRT specimens. The experimental parameters
were electropolishing time, current density, electrolyte temperature, and stirring speed. The optimal elec-
tropolishing conditions for SSRT tensile specimens made of type 316 stainless steel were evaluated as a
polishing time of 180 seconds, a current density of 0.15 A/cm?, an electrolyte temperature of 60 °C, and a

stirring speed of 200 RPM.
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Fig. 1. Schematic graph of anodic polarization curve for
general metallic materials

Table 1. Chemical composition of Type 316 stainless steel (Wt%)
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Fig. 4. Polarization test of SSRT specimens: (a) schematic diagram and (b) images
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Table 2. Polarization test conditions

Specimen Type 316 stainless steel

Surface treatment SiC sand paper and 1 um Alumina polishing
0.46 cm?
25 vol% H,SO, + 50 vol% H,PO,

Surface area

Electrolyte +25 vol% C,H,0,
Scan rate 1.667 mV/sec
Scan range OCP~+23V

Temperature 25, 60, 70, 80 °C

Stirring speed 0, 100, 200, 300, 400 RPM
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Fig. 5. (a) Jigs for electropolishing of SSRT specimen and (b) electropolishing experiment
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Fig. 7. Polarization curves by stirring speed
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