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Development of a High-Tc Coil-system possesses high current density and high
thermal stability

Wang, Tao

3,000,000

NMR  MRI

500A/mm2 “ Defect
Irrelevant” T MRI

Recent achievements in high-temperature superconducting (HTS) coil
technologies have enabled high performance and compactness in next-generation high-field magnetic
resonance imaging (MRI) and particle cyclotron systems that require magnetic fields above 7 T and 6
T, respectively. However, the realization of high-current density, high thermal stability and high
operation reliability particularly under a hi?h magnetic field environment, is very crucial to
accomplish the miniaturization of the HTS coil. In this study, an analysis coupling with a current
analysis based on Partial Element Equivalent Circuit (PEEC) and a thermal analysis based on FEM was
created for proving and evaluating the validity of the recently proposed “ No-insulation HTS winding

Technology” . Meanwhile, the research goal, which was set to simultaneously achieve 500A/mm2 of
current density, tens of second of charging speed, and the characteristic of “ defect Irrelevant”
in a HTS magnet applied in 3 T grade MRI.
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Local Contact Resistance between

the Turn-to-turn Windings, Rc

M Resistance of Local REBCO Winding
due to I-V characteristic, Rsc

M Self and Mutual Inductances
of Local Winding, L, M
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