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Conclusion

** The current density of double solenoid magnet could be less than that of single solenoid magnet when two element solenoid
magnet is too close.

Introduction

It was observed that superconducting magnets which have been charged with identical current may face the current limitation due to the strong
perpendicular magnetic field usually found on the ends of the magnet. In this case, the pancake coils in the interior of the magnet can’t get fully used,
which has a low utilization rate for the magnet. This paper provides a new method to improve the storage energy density by applying step-currents to
pancake coils according to the different perpendicular magnetic fields on different positions. And an iteration method is proposed to obtain the critical
currents for each group of pancake coils. Finite element method models of double solenoid magnet and toroid magnet are established. The comparative
analysis of the three kinds of magnets with step-current is made and the variation trend such as the perpendicular magnetic field, critical currents, storage
energy and mechanical stress are presented.

** The iteration method could reduce calculation time when solving step-currents and obtain accurate results.

¢ Stress limitation is important for the Step-current method.
% Step-current method increases Energy storage by 32.5%.

Iteration Method
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