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Development of Fabrication Technologies for ITER In-vessel Components
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Fabrication technologies for ITER in-vessel components, especially the shielding blanket with the
separable first wall panel and the divertor vertical target, have been developed. For the shielding
blanket, Hot Isostatic Pressing (HIP) has been applied to the bonding of Cu-alloy/stainless steel and
beryllium/Cu-alloy. First wall mock-ups fabricated by using HIP were tested under high heat fluxes
and showed sufficient heat removal and thermal fatigue performance. Water jet and electrical
discharge machining have been applied to manufacture slots into the first wall panel and the shield
block. With these technologies, a first wall panel prototype and a shielding block 1/2 mock-up were
successfully fabricated. As for divertor, a coaxial tube with annular swirl flow has been developed.
This tube can provide more effective usage of the limited space assigned for the installation of the
divertor vertical target. The one-step brazing method has been also developed for the joining of CFC
monoblock armor and CuCrZr tube with OFCu compliant layer. With this method, more efficient heat
treatment of CuCrZr can be performed for maintaining its mechanical strength. High heat flux tests
showed sufficient critical heat flux of the coaxial tube and thermal fatigue performance of the brazed
mono-block CFC/coaxial tube. A large scale mock-up of the target plate was also successfully
fabricated.

Keywords: ITER, First Wall, Shielding Blanket, Divertor Vertical Target, Annular Swirl Flow, Hot
Isostatic Pressing, Brazing, Cu-alloy, C/C Composite, Beryllium
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