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Multiscale structural analysis considering a slip and contact element for a
superconducting magnet in a fusion reactor

Tamura, Hitoshi

3,700,000

A strong electromagnetic force acts on the superconducting magnet for a

fusion reactor. The superconducting coil is supported by a thick structure which is designed to have
enough rigidity. However, even if the overall stress in the support structure is below the
allowable level, there is a possibility that a local load acts on the superconducting conductor or
the insulator in the coil. We applied multi-scale analysis considering slip and contact to
superconducting magnets for fusion reactors by carrying out a series of multi-scale analyses such as
homogenization analysis, overall analysis, and localization analysis, which were effective for
optimization of the fusion reactor structure. In addition, it was shown that systematic evaluation
of the integrity of the suBerconducting magnet system in the fusion reactor with different
structural parameters can be performed systematically by the analytic procedure conducted in this
research.
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Gas-cooled HTS type CICC LTS type Indirect-cooled LTS type

gas-cooled HTS

:CICCLTS
:indirect-
cooled LTS
Gas-cooled Indirect-
HTS RS cooled LTS
E: (GPa) 79.6 121.3 114.0
E,(GPa)  79.4 121.3 103.1
E- (GPa) 156.1 144.9 114.0
Gy (GPa) 44.6 39.8 37.4
G, (GPa) 439 477 37.5
Gi: (GPa)  44.0 47.7 43.6
Yy 0.394 0.279 0314
Vyz 0.149 0.244 0.283
Vaz 0.150 0.244 0.308
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