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Specific stiffness Calculation and experiment of the HTS bearing
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where k — stiffness of the bearing, S, — active surface of the -40 S 1
HTS (surface acting with permanent magnets) 7 N (3
-50 |

Dependences of the axial force on the axial

Type of construction displacement

Prototype of HTS bearing
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N A Specific axial stiffness, |Specific radial stiffness, :;_I | Q_I |
HTS? PM? N/(mm*cmz) N/(mm*cmz) 3 i o - : -
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Specific axial stiffness, Specific radial stiffness,
Type of the steel elements . 3 . 3
15 6/2 1.76 0.95 N/(mm*cm?) N/(mm*cm?)
15 8/3 2.06 1.06 1. Square 2,4 1,64
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E - 2.19 0.90 2. Short square 2,65 1,92
15 16/5 2.08 0.80
20 6/2 1.99 1.09 3. Triangular 2,79 1,94
20 8/3 2.42 1.14
20 12/4 2.66 1.11
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Theoretical research of the specific parameters of HTS bearing was v | 1 i t - Zﬁ; | ﬂ_;@
performed by 3-D analysis of electromagnetic field. Applied method was g 1 i m; + | +
confirmed by the study of the prototype of HTS bearing. *"T@'& i Qﬁ:‘* ¢ | t
Two types of HTS bearing with disk and cylindrical superconducting stator 277, i e Ezf"’ | :”fﬂ
were considered. Calculations show the influence of shape of the steel + | A | v
elements in magnetic system of the rotor and the possibility to increase the : 279
stiffness of HTS bearing. Also the results of the research confirm the " e Zi > ) a1 ” s
effectiveness of HTS bearing with inner rotor, which may be useful in high < > ) f@*\
speed flywheels. |
Quantitative evaluation of the specific stiffness for different constructions Specific axial Specific radial JL |
allows to effectively select the HTS bearing for any device with magnetic Type stiffness, stiffness,
suspension. N/(mm*cm?) N/(mm*cm?)
1. Inner stator 2.98 1.94
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