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Purpose

Explore the influence of HTS materials anisotropy on the performance of superconducting magnetic bearings.

Modeling Results and discussion
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Objective and constraints
ZFC100 sequence FC25-LD10 sequence In this work, a linear superconducting magnetic bearing with isotropic or an
We look for the PM guideways that minimize We look for the PM guideways that minimize anisotropic material is studied. The performance of a bearing changes depending on
the cost of the PM guideway and maximize the the cost of the PM guideway and maximize the the geometry of the PM guideway, and it’s hard to draw a general conclusion for one
levitation force: lateral force. with a constraint on the given PM guideway. To deal with this issue, we use optimization. This allows us to
minimize ( f,(a, b, ), f,(a, b, c)), minimum levitation force: compare .dlfferenjc bearmgs. (one using |so.trop|c material and .the other using
with  f.(a, b, ¢) =a(2b+c)y minimize ( .(a, b, ¢}, f,(a, b, ¢)) anisotropic material) for a given set of requirements and constraints, and to draw
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fyla, b, ¢) = -F,(t=95 ), subject to (c,(a, b, c) <0), general design guidelines for the future engineering applications:
with  f(a, b, ¢c) =a(2b+c)ypp,
where the price of PM y;,, is set as 250 k€/m>. f(a, b, c) =-F,(t=40s), General design guidelines
ci(a, b, ¢) = 250- min (F,(t>20 s)). (a) For applications requiring only levitation force, both isotropic and anisotropic
— _ materials are suitable. Therefore the use of a stack of HTS tapes is recommended
Optimization algorithm since it has the highest engineering critical current density.
Multi-objective Particule Swarm Optimization (MOPSQO), 100 particules, 25 generations. (b) For applications requiring guidance force, anisotropic material can be unsuitable.




