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Welding Simulation Analysis on CTB&SBB Vacuum Shell Based on SYSWELD
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(1. Anhui University of Science and Technology, Huainan 232001, China; 2. Institute of Plasma Physics, Chinese Academy of
Science, Hefei 230031, China)

Abstract ; International thermonuclear experimental reactor (ITER) plan is the study of controlled nuclear fusion in a
large international research cooperation projects. Coil terminal box (CTB) and S-bend box (SBB) are the key components to
ensure the reliable operation of ITER, and their function is to provide the interface and the shielding protection for the magnet
system connected to other system smoothly. The shell of CTB&SBB is to provide a vacuum environment for the internal
components. Therefore ,the welding quality of the shell affects the security and stability of the running device directly. The
numerical simulation for MIG welding process of CTB&SBB prototype shell is fulfilled by double-ellipsoid heat source
modeling based on the finite element analysis software SYSWELD ,then, the welding deformation and residual stress is
obtained. The results show that the MIG process is adapted to the vacuum shell welding.
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Fig.2 Design of groove and welding sequence of

multi-pass welding
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Tab.1 Chemical composition of 304L (wt%)
Cr Ni C Si Mn N P S Co Nb
20 10 0.03 | 0.75 2 0.1 004 | 003| 0.1 |0.05
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Tab.2 Welding process parameters
/A A% /(mm-s™)
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Fig.3 2D FEM of multi-pass welding
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Fig4 Temperature curve of heat source
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