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Background Conclusions

Currently, all commercially available superconducting magnets are wound with (RE =rare earth) BCO coated conductors, low temperature

** A conceptual configuration of a Bitter-like HTS magnet stacked of REBCO annular plates and magnetized by flux pump was realized. A

superconducting (LTS) wires, NbTi, and Nb;Sn conductors. REBCO pancake coils can operate in a higher magnetic field because of higher upper critical _ _ . _ _ ,
field limitations. This superconducting magnet was stacked of REBCO annular plates realizing the closed-loop operation of high temperature Bitter-like HTS magnet operated in mode of closed-loop without resistance was validated.
superconducting (HTS) without jointing, magnetized by flux pump. % The induced field of the HTS magnet were separately simulated and measured. Results show that both of them are good agreement. The

ObjECti\les maximum axial magnetic field B, at the center of the HTS magnet is 24.5 mT.

\/

** The conceptual configuration provides a new type of HTS magnet and hopefully has potential application in NMR (MRI) magnet, large
¢ A new conceptual design of a Bitter-like superconducting magnet stacked of REBCO annular plates, magnetized by flux pump, was proposed.

“* The characteristics of induced field and magnetized by flux pump in the HTS magnet were analyzed and measured . scale magnet with high magnetic field.

REBCO annular plates Assembly of 80 REBCO Annular Plates Pulse current Race-track coils excitation
The HTS magnet contains two The HTS magnet is composed of 80 REBCO annular The peak value of pulsed current is 5 A. The rising Flux pump is composed of excitation

"q'; types REBCO annular plates. Silver- plates, including 40 silver-plated REBCO annular edge of the pulsed current is 1 ms and falling edge coil and pulsed current power. The 5[ T
= olated REBCO annular and copper- plates and 40 copper-plated REBCO annular plates, is 10 s in one period. The dropping time is 100 excitaton coils are placed outside of | ——TTh .
bo plated REBCO annular plates have inserted insulating polypropylene laminated paper times higher than the rise time. the HTS magnet. Copper excitation &= ,,| |
g the same size, with outer diameter (PPLP) between adjacent REBCO annular plates. — coils are wound into race-track coils g, | _
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Buffer layer, YBCO thin film, and * Copper-plated REBCO annular plates; S 51 . 5
i - silver layer = current. The period of the pulsed = '
- Conner- Ia;ted REBCO annular plates * PPLP insulating papers; 5 1L magnetic field is the same as that of O 0 : ; . : o
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. urrer aC 1mmel(s
Simulation Results Experimental Results

The whole experimental facility was soaked 28 F | l ' | ' | ' | ' The point(0, 0.8 mm) of the |

coordinate origin is based on the geometric Point (0, 8 mm) - Lakeshore425 probe 04 L | and simulation result was 9.18 mT, 10 1

center Oj ?}:e thThS magnbelt. It is lmpf"CIE:V ’ > A7 &Race-track coils _ error of both 0.34 mT (3.8%). The |
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of the HTS magnet were simulated by . Simulated (0, 8 mm)|

reduced 9.5%. The point (0, 8 mm)
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COMSOL 5.0 respectively. i B, begins to decay faster and the
A B . . -
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