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Fig.1  Blister formation on the samples: (a) polycrystalline bulk tungsten, (b) 1 µm columnar tungsten, (c) 1 µm nanocrystalline tungsten, 

and (d) 1 µm amorphous-like tungsten
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Fig.2  Characteristics of the fiber form nano-structure formed  

under He irradiation
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Fig.3  Thermal fatigue resistance of tungsten: (a) rolled tungsten 

and (b) recrystalline tungsten
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Fig.4  Thermal fatigue resistance of CVD-W (a) and forged-   

W(b)
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Fig.5  Microstructures of pure W, La-doped W and K-doped W after neutron irradiation
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Abstract: Producing fusion energy by light nuclear fusion reactions is an effective way to solve the energy problem. However, the 

materials in the reactor will face harsh working environment. Tungsten has become one of the most promising candidate materials in the 

future nuclear fusion device due to its excellent properties. But pure tungsten has some problems in the fusion, such as high ductile brittle 

transition temperature, low recrystallization temperature, irradiation hardening, embrittlement and difficult processing. Therefore, the 

tungsten-base material is used to solve the problems. On the basis, the damage behaviors of tungsten and tungsten-base materials under 

plasma irradiation, high heat load, and high-energy neutron irradiation were introduced. The damage mechanism were discussed. Several 

key issues which need to be studied hereafter were pointed out.  

Key words: plasma irradiation; high heat load; neutron irradiation; tungsten; tungsten-base materials 
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