
239
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Extended Abstract (the full paper will be published in the Journal of Nuclear Materials as

Proceedings of the Ninth International Conference on Fusion Reactor Materials, October 10-15,
1999, Colorado Springs, Colorado).

The paper presents an overview of the performance of materials such as refractor metals,
beryllium, and copper alloys, for ITER high heat flux structures. High temperature brazing, hot
isostatic pressing (HIP), friction welding, explosive bonding, and other methods were explored to
join copper alloys to316 stainless steel for first wall and limiter applications. It is concluded that the
main materials problems for the ITER heat high flux components are: (a) degradation of properties
after the manufacturing cycle (especially for Be/Cu and Cu/SS joints); (b) helium embrittlement of
Be, and Cu, and; (c) radiation-induced loss of fracture toughness for Be, W, and Cu alloys.

Although rapid progress has been achieved in these areas, it is clear that further work is required
to improve the unirradiated properties of individual materials and to further substantiate the
irradiation-performance of bonded structures for ITER applications.


