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Melt layer dynamics and solidification behavior of tungsten by pulsed heat
loading and evalution of surace protection layer

Yoshio, Ueda
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To simulate heat loadings by disruption in tokamak fusion reactors, pulsed

laser irradiation experiments to tungsten were performed. Surfaces of melt layers became unstable as
surface temperature approaches boiling temperature. As a result, significant surface morphology
changes and particle emissions become significant. Melt layer stability for different W materials
(pure W, W-Re, W—Ta% showed different behavior as melt layer of W-Ta was lost by bumping while the
other two W materials were not. Surface protection layers by Al thin film can effectively protect
surface damage. Surface damage (cracking and uneven re-solidified layers) became initiation points
for large cracking. Simulation of vapor shielding was performed with a particle simulation code (PIC
method). The results showed that Be PFM effectively cools down incoming plasma, but W PFM does not
penetrate into edge plasma and does not cool the plasma as effectively as Be PFM.
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