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Measurement of static balance for incomplete spherical superconducting rotor with compressed air

GAO Feil'2, WANG Huil, HU Xin-ning?, WANG Qiu-liang?

1. Key Laboratory of Applied Superconductivity, Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing
100190, China;

2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China

Abstract: A flotation method involving the control of the unbalance orientation of a rotor is put forward to improve the
measurement precision of mass imbalance of an incomplete spherical superconducting rotor. By adding additional
weights within the rotor to change its quantity of the mass unbalance, this method limits the azimuth of the mass
unbalance to an accurate measurable range. As the additional weights change, the observed values change
simultaneously, and the mass unbalance can be derived by a relevant formula. This method can improve the measured
precision without any damage to the rotor or influence on its electromagnetic and superconducting properties. The
fluctuation of the measured offset is within =6 pm, and its Z-axis component is within =8 pm. Moreover, it can improve
the working performance of some types of the devices based on the rotor greatly, and can offer some references for
other balanced measurements of the machines without mechanical support for its rotor. The measurement equipment
of this method is simple, precise, and its experimental period is short.
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