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Improvement of tungsten lifetime by coating with middle melting point materials
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The following results were obtained. (1)Various W materials (pure W, W-2Ta, W-Re)
were melted by a pulsed laser with ELM like heat pulses and their melt layer dynamics were studied. It
was found that the least droplet ejection bx bumping was observed for pure W. (2)W with thin Al coating
layers (1 micrometer) was exposed to laser heat pulses and pulsed plasmas. Significant reduction of heat
flux to W by evaporation heat of Al and vapor shielding effects by Al vapor was observed. (3)The vapor
shielding effects of Be and W were successfully simulated by a newly developed PIC code. (4)W monoblocks
for ITER with surface damage §cracking, melting made by pulsed plasmas and electron beam) were tested by
cyclic high heat loading by electron beam. Heat flux of 20 MW/m for 10 s was repeatedly applied for
simulating slow transient heat pulsed in ITER. It was found that the W monoblocks with surface damage
easily showed longitudinal cracks (self castellation).
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