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Tungsten Plate with Excellent Thermal Shock Resistance
~Application for Fusion Reactors~
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The ITER project is being promoted as an international megaproject to scientifically and technically demonstrate the
realization of fusion energy, which is one of the most promising candidates for achieving a decarbonized society. Among
the components of the ITER, or International Thermonuclear Experimental Reactor, tungsten (W) is used for a divertor,
which is exposed to ultra-high temperatures above 2000°C. For stable operation of the ITER, W is required to exhibit
excellent thermal shock resistance under a high temperature heating/cooling cycle. In this study, we have newly developed
a W material with an improved thermal shock resistance by suppressing the grain growth due to high temperature. Using
the W material, monoblocks were fabricated for small-scale mock-ups and plasma facing unit (PFU) prototypes, and their
performance was evaluated by high heat flux test (HHFT) simulating a fusion reactor. HHFT results showed that no cracks
occurred even under severe conditions. In particular, the evaluation results of the prototype greatly exceeded the
requirements for the ITER, and the W material was certified as "unbreakable tungsten" for the first time in the world.
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