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Abstract: This study conducted tensile tests on SAS08 Gr.la low alloy steel and SA312 TP316 stainless steel
piping materials under various strain rates at room temperature (RT) and 316°C to investigate the effects of
loading rate on the deformation behavior of nuclear piping materials. At RT, the deformation behavior for
both pipe materials showed a typical loading rate dependence, i.e., the strength increased and the ductility
decreased as the loading rate increased. At 316°C, however, the strength and elongation of SA508 Gr.la low
alloy steel decreased as the loading rate increased, and its reduction of area non-linearly varied with the
loading rate. For SA312 TP316 stainless steel, the strength, elongation, and reduction of area at 316°C were
almost the same regardless of the loading rate. At both temperatures, the strain hardening capacity was nearly
independent of the loading rate for SA508 Gr.la low alloy steel, while it decreased with increasing loading
rate for SA312 TP316 stainless steel.
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Table 1 Chemical composition of piping materials used in the experiment (wt. %)

Material C Mn P S Si Ni Cr Mo \% Al Cu
SA508 Gr.la | 0.223 | 1.27 | 0.009 | 0.0047 | 0.225 | 0.242 | 0.118 | 0.026 | 0.003 | 0.024 | 0.200
SA312 TP316 | 0.02 1.31 | 0.009 | 0.000 | 0.039 | 11.2 16.4 2.05 - - -
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Fig. 2 Variation of engineering stress-strain curves
of SA508 Gr.la low alloy steel pipe material
with strain rate
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Fig. 3 Variation of engineering stress-strain curves
of SA312 TP316 stainless steel pipe material
with strain rate
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