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Abstract. It is well established that stacks of 2G HTS tapes suppose an interesting alternative to the use of YBCO bulks in many applications involving superconducting trapped fields, such as: electrical thrusters, motors or
levitation devices. The analysis of the inhomogeneous magnetization processes is a fundamental topic to determine the performance of stacks in such devices.

In this work, the behaviour of rectangular stacks with lengths of 30 mm and 60 mm, built from different commercial 2G HTS tapes of 12 mm width, is experimentally studied focusing on the magnetic field trapping performance
and the dragging forces over the stack when interacting with an external inhomogeneous magnetic field.

Trapped magnetic field distribution was measured with a scanning Hall probe magnetometer after a magnetization process of the samples done by applying an inhomogeneous magnetizing field produced by a sequence of pairs
of opposite permanent magnets (PM). The current density distributions were obtained by solving the quasi-3D inverse problem. The trapping capability was also compared to that obtained when homogeneous magnetizing fields
were applied with an electromagnet.

The forces developed when the sample was displaced inside the gap between two opposite PM arrays, the magnetic channel, were measured. The experiments were performed by cooling the stack inside the channel (FC) or
dragging it to the magnetic channel after cooling it outside, in zero field conditions (ZFC). A load cell was used in two ways in order to measure the magnetic forces in the stack when it was displaced through the magnetic
channel. In the experimental rig the velocity of the displacement can be controlled thus allowing the exploration of the influence of the scan speed. The forces associated to the electromagnetic interaction and the induced
current distributions in the stack were evaluated.

Experimental data are phenomenologically discussed in order to assess the relevant parameters when applying the stacks on devices and compared with existing simulations.
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Several speeds of stack movement have been tested in order to evaluate different rates of the induced critical currents.
The relationship between sample length and magnetic channel length (60 mm) determines the effect of the edges in the interaction with the
S T et S magnetic field, and consequently the oscillation in the value of the force.
w \ . . Logarithmic dependence between the force and the traveling speed is observed from the measured values.
o probe 2y The force per unit of active mass (considering all mass of the stack) is in the order of 5-7 N/g, higher than the ones achieved in conventional linear
motors. So, the results confirm the potential of 2G tapes to be used in this type of devices.
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In terms of superconducting devices the experiment allows to study of the Experimental results showed in this work provide an important set of parameters that will be necessary for the development of simulation models
behaviour of tape stack as a rotor while multipolar channel acts as an stator ‘ (i.,e. 2D simulation using H-formulation implemented by FEM) for the forces in order to scale up the tape stack properties towards device
applications.

In the context of this work, we recommend other recent works of our group:
- EUCAS 2017: 1LP3-17 “Dragging hysteresis forces in a linear displacer with Coated
Conductor Stacks” J. Lopez et al. | | |
- “Proposal of a novel design for linear superconducting motor using 2G tape stacks”
G.G. Sotelo et al. (to be published)
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