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Fig. 1. Four cutting planes and eight cutting planes of su-

perconducting rotor.
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Fig. 2. Structure of four cutting planes and eight cutting
planes of superconducting rotor.

TR RIVIRIREE d (IENL, B+
VIR B s BRI E 3. A S 2 A FRoc ik
XIS R TR T, BN T AR
A A BRI Ansoft X S5 T IR 8 R4t
HEAT AR A3 By 291 o AR A X T R
107, S REE 107 K T I @ A A ik
i Dirichlet #1550, HoAthih FA AR B H AR
AR R JE A BRITR A Ansoft B T4k
P [ b 3 p , DODT) T - e 0\ V) T R e 1 %%
LB 90° IR S JIAE, AnlEl 4 FIE 5. HoE
ST AR 25 mm, E F B AME 10 mm, N
£ 6 mm, JEE 3.9 mm, E 2B 0BG
PRS2 28.15 mm. & 4 RUIFEK S R rh, pUd)
S d > 0.4 mm LIS, BEUIEITREE 438
Jn, - SR 3l 7 A5 SR Bl R AR YR L

038401-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 73, No. 3 (2024) 038401

WK, ORI B . HEIX” SR e — Lk
F 07 5 DX 1], KBl o T 1) e B2 73 BRI
AT E DYDY S T EIRE 2 mm 5, HE
TEFABLE 40°—50°HIFE R IRAFAE “SEIX7, “BEIX”
AR AR T 5T AR ghiy. /\ D) e
TAE d > 0.4 mm LUS, 7R8NS0 X AR
“GELX”, Al 5. BTN 5L TR sk, A\ DT
T KB P REOL T DU DI I 5% 1, BT LU
ST R\ DTS5

RZEI]

K3 R T U R R

Fig. 3. Schematic of cutting depth of superconducting rotor.
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Fig. 7. Superconducting rotor structure.
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Fig. 16. Driving torque of the single-circuit stator coil ener-

gized with current.
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Abstract

The high-speed rotating superconducting rotor can be used as a high-precision inertial device to measure
the angular position or angular velocity of the carrier. The mass eccentricity and spherical error of the
superconducting rotor are the main error sources that affect the measurement accuracy. The more complex the
structure of the superconducting rotor, the greater the mass eccentricity and spherical error caused by its
production and assembly process are, and the lower the accuracy of its measurement of angular velocity. Based
on this, in this work, an electromagnetic drive structure with a simple rotor structure is designed. And the
torque generated by the stator on the superconducting rotor is studied through finite element method (FEM).
The effects of the stator on vertical alignment and acceleration of the superconducting rotor are analyzed. Based
on the research results of the superconducting rotor torque, a superconducting rotor drive method with
integrated driving and vertical alignment is proposed, which achieves the driving and vertical alignment
functions simultaneously through the stator coil, and corresponding stator control timing is designed. Finally,
the torque distribution in the driving process of the proposed driving method is analyzed, and the driving effect
is quantitatively analyzed based on the response characteristics of the stator system. The time for the
superconducting rotor to be accelerated to 50 Hz under different conditions is calculated. The results show that
the designed driving electromagnetic structure and the proposed integrated driving method of vertical alignment
and driving can be used for vertical aligning and driving the superconducting rotor. The research results provide
a reference for further optimizing the superconducting rotor structure and driving methods of superconducting

rotors.
Keywords: superconducting rotor, Meissner effect, integrated driving and alignment, electromagnetic drive
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