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Application of Diffusion Bonding Technique in Fabrication of
Blanket Module Components of Nuclear Fusion Reactor
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Advanced Jointing Technology, Tianjin University, Tianjin 300072, China)

ABSTRACT ; International Thermonuclear Experimental Reactor is one of the world’s largest and the most far-reaching in-
ternational scientific collaborative projects, which is expected to solve the energy crisis. As a key built-up part, blanket
module has complex structure and large size, and serves under harsh service conditions. The welding joints of blanket mod-
ule have become the weak links affecting the operation of the nuclear fusion reactor. Solid-phase welding technology, repre-
sented by diffusion bonding, have relatively low effect on the mechanical properties and microstructure of the joints, and
has gradually taken the place of the fusion welding technology used for fabrication of the blanket module complex compo-
nents. Based on the brief presentation of diffusion bonding and its bonding mechanism, the research progress in diffusion
bonding of blanket module components was discussed in this paper, including the diffusion bonding of reduced activation
ferritic/martensitic steels and oxide dispersion strengthened steels, and the diffusion bonding of Be, W, SiC and/or other
advanced high-temperature materials.
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Fig. 1 Vacuum diffusion bonding furnace
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Table 1 Composition of RAFM steels""!

CLAM  F82H JLF-1 EUROFER97 9Cr2WVTa
C 0.1 0.1 0.1 0.10~0.12 0.1
Si <0.01 0.1 <0.1 <0.05 0.2
Cr 9.0 8.0 9.0 8.0~9.0 8.5~9.0
Mn 0.45 0.5 0.45 0.4~0.6 0.45
W 1.5 2.0 2.0 1.0~1.2 2.0
Ta 0.15 0.04 0.07 0.06 ~0.10 0.07
\Y 0.20 0.20 0.19 0.2~0.3 0.25
Ti  <0.006 <0.01
N <0.02 <0.01 0.05 0.02~0.04

<0.002 <0.02 <0. 005
P <0.003 <0.01 <0.005
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