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Analysis of thermal three-dimensional microstructural change with irradiation
defects at the brazing joint interface of fusion reactor divertor materials
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Fusion reactor divertor materials are structural components that are exposed
to high temperatures and high neutron irradiation. Therefore, high thermal conductivity and
irradiation resistance are required, and tungsten-copper bonding materials have been identified as
candidate materials.

In this study, spatial or temporal three-dimensional microstructural analysis focusing on the
different metal interfaces, which are singular points of material properties, was performed to
elucidate the structural and irradiation effects on the fabricated brazing mock-up materials. As a
result, it was found that the intermetallic compound of nickel included in the brazing material and
tungsten precipitated on the bonding surface to cover the interface. The in-situ heating
observation, in which irradiation damage was introduced with gallium ions, found no change in the
oxide surface structure while defect recovery was observed at about 300° C.
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