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Abstract

A comparative analysis of the 0.2% yield stress in SUS304L stainless steel revealed that lower strain rates and higher
temperatures significantly reduce yield stress. Grain refinement from 68.6um to 0.59um minimally impacted the rate of
yield stress reduction at slower strain rates. However, finer grains showed a decrease in yield stress at reactor operating
temperature compared to room temperature. In slow strain rate tests under conditions promoting transgranular stress
corrosion cracking (SCC), SUS304L with grain sizes of 28.4um or smaller exhibited similar fracture strains comparable to
those at reactor operating temperatures, whereas coarse-grained SUS304L showed reduced fracture strain. Microstructural
analysis showed that in smaller grains, over 87% of the fracture surface was ductile. In particular, SUS304L with 0.59um
grains exhibited a higher presence of {111}/X3 boundaries, which decreased with grain growth. These results indicate that
grain refinement will suppress transgranular SCC by slowing corrosion progression through increased {111}/Z3 boundaries.
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