A New Type of Plasma Irradiation-Resistant Amorphous
TiZrHfTaW Refractory Multi-component Alloy

p———— Scientific Achievement
Discovery of new plasma facing materials, amorphous TiZrHfTaW
film, with enhanced radiation resistance with a new mechanism.

Significance and Impact
Finding high performance plasma-facing materials for realization of commercial
10 o 10 application of fusion reactors is a challenging task. With this new material, He
migrates and merges to form large number of relatively small helium bubbles,
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Research Details

* The amorphous TiZrHfTaW films were deposited on W discs by ultrahigh
vacuum DC magnetron sputtering at room temperature .

* The samples were exposed to the high-flux He plasma (50 eV) at ion flux of 1
x 1022 ions/m2s and temperature of around 1275 K.

(a) Surface and cross-sectional SEM of the W (a) and amorphous TiZrHfTaW . : . . . .
film (b) irradiated by He plasma to fluences of 5 x 10% (a1.b1) and 3 x 10% (a2, The threshold fluence fo.r form!ng fuzz structure in T|ZerTa-W fll-m is

b2) ions/m?. (c) Fuzz thickness of the amorphous TiZrHfTaW film and W. (d) increased greatly to 20 times higher and the length of fuzz irradiated to the
Mechanism diagram of TiZrHfTaW film morphology changes with increasing fluence of 3 x 1026 ions/m2 is 28 times shorter than those of bulk W.

irradiation fluence.
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