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MATERIAL EROSION UNDER PLASMA HEAT LOADS TYPICAL FOR ITER-FEAT HARD DISRUPTION.

Arkhipov N.I., Bakhtin V.P., Barsuk V.A., Kurkin S.M., Safronov V.M., Toporkov D.A., Vasenin S.G., Zhitlukhin A.M.

Troitsk Institute for Innovation and Fusion Research, 142092 Troitsk, Moscow reg., Russia

In the next-step tokamak device ITER-FEAT, divertor plates will be exposed to an intense flow of hot plasma during disruption that can cause severe erosion of the divertor plates. Erosion restricts lifetime of divertor components and produces substantial amount of material dust, which presents a serious problem for a safety. Since the divertor heat loads expected in ITER-FEAT are not achievable in current tokamak machines, disruption erosion is investigated in laboratory experiments by use of powerful plasma devices capable simulate the required loading condition.

At the MK-200 facility there was experimentally studied an interaction of hot (1-3 kev) hydrogen plasma streams with candidate divertor materials at plasma heat fluxes 1-100 MW/cm2. It is shown that a cloud of dense (n > 10 17 cm-3) target plasma is formed in front of the exposed surface within 1-2 s after a start of plasma/material interaction. Target plasma acts as a thermal shield, which reduces essentially a heat load on the exposed surface and thereby protects the exposed material from further excessive evaporation. Negligible fraction of plasma stream energy penetrates through the plasma shield to the target surface. Energy consumed for material evaporation is below 1%. Dense target plasma absorbs the incoming energy flux and converts it practically completely into photon radiation. Radiation from target plasma is so intensive that it causes melting and evaporation of nearby components.

Experimentally shown that besides of atomic evaporation there are macroscopic erosion mechanisms (melt layer splashing for metals and brittle destruction for carbon-based materials), which result in much greater surface damages than evaporation. Present knowledge on erosion mechanisms in candidate divertor materials is still too scarce for a final choice of the best material for the ITER-FEAT divertor plates.
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