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A study on the Improved Mechanical Properties of Nuclear Carbon
Steel Piping through the Intercritical Heat Treatment
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Abstract

In this study the intercritical heat treatment was applied to the SA106 Gr.C main steam
line piping steel to investigate the improvement of toughness and the DSA sensitivity
resulted from the heat treatment. Static strain aging (SSA) and J-R test were conducted to
measure the material properties. The intercritical heat treatment gave a lower aging index
than the as received condition at the lower aging temperature and activation energy
determined by SSA experiment was 1139 and 122.8 kJ mol before and after heat treatment,
respectively. Fracture tests show that the minimum value of J-R, Ji and dJda were
observed at 289 when the load-load line displacement rate was 04mm/min, while there
were minimum at 350 and 4.0mm/min. Compared to the as-received condition, temperature
for the minimum fracture properties was shifted to higher temperature with the heat
treatment.
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