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Study on mechanism of irradiation-induced embrittlement of nuclear reactor
pressure vessel steels by using positron annihilation and three-dimensional atom
probe —example on surveillance test specimens of Loviisa reactor in Finland—
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Abstract: Embrittlement of reactor pressure vessel steels by neutron irradiation is one of the most important
issues for the safe operation of nuclear power plants. By using positron annihilation spectroscopy (PAS)
and three-dimensional atom probe (3D-AP), we have investigated solute/impurity clusters and matrix defects,
which are the main origins of the embrittlement. This paper shows our recent study on the surveillance test
specimens from a reactor pressure vessel steel of a Finnish nuclear reactor, as a good example of revealing
the mechanism of embrittlement using PAS and 3D-AP.
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