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A Challenge to Development of Functionally-graded Long-life Divertor based on
Degradation Behavior Caused by Thermal Fatigue of Tungsten
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The objective of this research is development of functionally-graded
tungsten (W) for divertor using a void dispersion strengthened W (VDSW) and a nano structure
controlled W (NSCW). Based on the fundamental mechanical properties, recrystallization behavior,
fatigue properties, and resistance to the beam bombardment, development of the VDSW and NSCW was
carried out and the excellent performance was shown by these materials. Development of a new testing

machine for evaluating the fatigue properties was also carried out and the available data of these
materials were obtained. In contrast, the evaluation of resistance to helium implantation was
carried out under the only limited evaluation conditions. This is one of the issues to be improved
by future works. However, the development of fabrication technology of reasonable joints using VDSW
and NSCW was all but almost over. Therefore, the objective of this research is considered to be
basically achieved.
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