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It is known that residual stress affects sensitivity of stress corrosion cracking(SCC) and fatigue strength.
The compressive residual stress can improve such material properties. Laser peening(LP) is one of the
residual stress improvement processes, which is used for the nuclear power plant components in order to
prevent SCC initiation. On the other hand, residual stress is known to be relaxed at elevated temperature
and under stress loading condition. In order to confirm the reliability of component, it is required that
residual stress relaxation behavior is evaluated based on the material and temperature equivalent to
actual plant. Therefore, evaluations were carried out using Type316L stainless steel which is used for the
reactor internals in nuclear power plant and Alloy706 which is used for gas turbine wheel. Residual stress
was measured by X-ray diffraction method. Using the specimen of Type316L, it was confirmed that the
compressive residual stress remained after applying uniform stress larger than 0.2% proof stress at both
room temperature and 288°C. In addition, relaxation mechanism due to plastic strain generation is
showed by FEM analysis results simulating the loading test. Using the specimens of Alloy706, it was also
confirmed that the compressive residual stress remained after applying uniform stress larger than 0.2%
proof stress at 450°C and 500°C. Compressive residual stresses were obtained after thermal aging
treatment tests which were performed at maximum temperature of 630°C and prediction method of stress
relaxation was showed. Generally, LP is performed in the water environment. In order to apply LP to
large structure such as bridges, an effect of LP to HT780 was examined in air environment using water
nozzle. As a result, it was able to obtain the compressive residual stress distribution equivalent to that of
LP in water environment and an improvement effect on fatigue strength was confirmed. This study
showed the sustainability of compressive residual stress and the possibility of LP in air, and clarified

future problem.
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