A Comparison of Distinct Topologies of Superconducting Magnetic Bearings: an evolutive view.
The application of Superconducting Magnetic Bearing (SMB) in rotational devices has becoming usual in the recent years. The combination of high temperature YBCO bulks refrigerated by LN$_2$ and Nd-Fe-B magnets arrangement for a SMB is able to produce high levitation force and stiffness. However, some parameters in the magnets arrangement have great influence in the bearing performance. Preliminaries versions of SMB with Nd-Fe-B magnets were shown by this group in previous editions of this conference, and in the present work, new prototypes are presented. These originals prototypes had an important function, since their results allowed the development of the new improved SMBs. The new SMBs prototypes are more efficient than the previous ones, because they are lighter and they may produce higher levitation force, by optimization in the magnetic circuit. For example, the measured axial force of a 130mm diameter SMB having approximately 1.4kg was up to 400N in zero field cooling process, while an older 175mm diameter prototype having approximately 4.9kg this limiter was up to 300N. In the new prototypes, two main SMB topologies were investigated: flux shaper configuration and axially magnetized ring having an iron back yoke. A study of different magnets arrangement, having the same Nd-Fe-B volume, were made taking in consideration comparison of levitation force and stiffness for all types of SMB. In this analysis, zero field cooling and field cooling process were performed for the both SMB topology. As observed by the preliminary results, flux shapers configuration is indicated for devices that need more radial force and axial magnetized rings may be used for higher load systems. 
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