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Measurement of static balance for incomplete spherical
superconducting rotor with compressed air
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Abstract: A flotation method involving the control of the unbalance orientation of a rotor is put for-
ward to improve the measurement precision of mass imbalance of an incomplete spherical supercon-
ducting rotor. By adding additional weights within the rotor to change its quantity of the mass unbal-
ance, 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 im-

prove the working performance of some types of the devices based on the rotor greatly. and can offer
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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.

Key words: static balance measurement; superconducting rotor; incomplete spherical rotor; flotation method
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Fig. 1 Sectional view of superconducting rotor
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Fig. 2  Pictures of superconducting rotor
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Fig. 3 Coordinate graphs of rotor

BN FALEE % BE N m s
DI R e e 75 Z 1 ER5r 5 He, . e 78 XOY TH
FRE Hen e 5 ZHIM IS @ s AV
AU, LU, 7E XOY P 4R HU L

JIF LA 08 5 6 23 00 O oy — mo ) s B 1 JBE
NN ER=R 2 o > QTN 2= AN

BT AP A 1 URY K/

Ul= /U, [P+ U, 1>+ U.[*=mlel ., (1)
U, |=VIU,[*+|U,|” =|Ulsin ¢, (2)
|U.[=Ulcos ¢

B 52 2 T A A B R 5 R, B IA S 4R
AR BRI Z X xs vy B TC S,
Jir LA

(U [ =100,
CIRDEE i

UL =10 P+ UL P = U P+ UL |7,
A (21

U, [*= (U, |sin @)*+ (U, [cos ¢ )7,

B AT AR PR AS R4 & A 5 R A A
12 AR, DT B0 AR s F It R0 e 1B B 50 Y A7
B R o R A @ B Ak, T L A5
BT IR i
3 MEEBEITAMNZTA
3.1 SRR
BAMEREFEHRTFEE B TFUIHK
BRI RS A BN E RS VN SR E R
AR, & 4 PR RiZ RS E R S,

fr fa it R 4%

i

TP
KA ::><:) — T
R N

I

UFRE

4 P R G R A

Fig. 4 Diagram of measurement system device
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Fig. 6 Picture of air cavity
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Fig.7 Horizontal setting for rotor
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Fig. 8 Installation drawings of weight sheets
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