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Ultra-fine Grained/Nano-crystalline Tungsten—Plasma Facing
Material for Future Fusion Reactors
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Abstract Tungsten is the most promising plasma facing material (PFM) for future fusion reactors operated
under high parameter, quasi-steady states. Ultra-fine grained/nano-crystalline (UFG/NG) microstructure, probably
due to improvements on the thermal-mechanical properties and the anti-irradiation performance of tungsten, is among
the potential directions towards future tungsten PFM. State of preparing the UFG/NG tungsten grades by means of
severe plastic deformation (SPD) and powder metallurgy manufacturing methods is introduced in detail. Equal channel
angular pressing, one of the SPD methods, may be a possible breakthrough method in preparing high density, good
thermal-mechanical properties, bulk UFG/NG tungsten PFM grades.
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