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Atomic scale observation of grain boundary segregation in nuclear materials by atom
probe tomography and study on mechanism of grain boundary degradation
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We have studied the microstructural changes of the structural materials of the
nuclear reactors, which are very important for the integrity of the reactors, exposed by long-term
neutron irradiation followed by the unexpected temperature rise above 4500C by using state-of-the-art
nanoscale techniques, and have revealed the effects on the mechanical properties. The obtained results
showed the different behavior in the irradiated materials from that in un-irradiated materials after the
high temperature exposure. For example, the coarsening of irradiation induced Cu-rich precipitates in
surveillance specimens of a rector pressure vessel are observed. The complementar% theoretical
calculation revealed the relationship between the microstructural changes and mechanical property
changes.
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