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The ITER-like Wall Project was initiated at JET, with the goal of testing the reference material combination chosen for ITER:

beryllium (Be) in the main chamber (wall and limiters) and tungsten (W) in the divertor. The major aims are to study the tritium

retention, material mixing, melt layer behavior and to optimize plasma operation scenarios with a full metal wall. The project requires

major design and engineering efforts in R&D: (i) bulk W tile, (ii) W coatings on carbon fibre composites (CFC) (iii) Be coatings on

Inconel, (iv) Be marker tiles.

For the W divertor, two R&D tasks were initiated: (1) development of a conceptual design for a bulk W tile as the main outer divertor

target plate, and (2) W coating selection from 14 different samples produced by various techniques for the other divertor plates and

neutral beam shine. The bulk W tile must withstand power loads of 7 MW/m2 for 10 s. JET divertor plates are not actively cooled,

therefore, heat capacity of the tiles is an important design parameter. In addition to power handling, mechanical structural stability

under electromagnetic forces and compatibility with remote handling are the key requirements in the design. The design has been

completed. The test-tile survived 100 pulses at 7 MW/m2 for 10 s in the electron beam facility, JUDITH. The W coatings with different

thickness, thin (<10&#956;m) and thick (200&#956;m) were tested in the hydrogen beam facility GLADIS, up to 22 MW/m2 and 200

pulses at 10 MW/m2 for 5 s. In all tested samples cracks developed perpendicularly to the fiber bundles in CFC because of contraction

of the coating in the cooling phase. Coatings were also exposed to 1000 ELM-like loading pulses. The thin coatings showed fatigue

leading to delamination, whereas for thick coatings better resistance in ELM-like loading. As a result of R&D a full W divertor was

decided: bulk metal at the outer divertor and W coating at other areas. 

Be-related R&D activities are in two areas. Production of 8-9 m&#61549; layers on inner wall cladding Inconel tiles ensures the full

coating of the inner wall by Be. The developed coatings show excellent performance at a power density of 2.5 MW/m2. The second

task is to manufacture marker tiles: bulk Be limiters coated with a high-Z metal interlayer (2-3 &#956;m) and 7-8 m&#61549; Be layer.

 They will allow for assessment of the Be erosion rate in the main chamber of JET. The issue is of  great interest to ITER.
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