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Electromagnetic locking device based
on self-locking for magnetic suspended flywheel

HAN Bang-cheng, LIU Qiang

(Nowel Inertial Instrument & Navigation System Technology Key Laboratory of
Fundamental Science for National De fense ,Beihang University, Beijing 100191, China)

Abstract. It is necessary to develop a locking device for the magnetic suspended flywheel in a satellite
launching. In this paper,a repeatable electromagnetic locking and unlocking device with a mass of 158
g and a dimension of 45 mmX49 mm X 40 mm was designed for a magnetic suspended flywheel. The
composition and working principles of the locking device were introduced and the mathematical models
for locking and unlocking were established. Then,several kinds of tests,the sine vibration,random vi-
bration and impact vibration were carried out to verify the locking device in ground and space environ-
ments,and the curves of the locking force versus displacement and the unlocking force versus displace-
ment were given. Experimental results indicate that the max locking force is 650 N and the holding
locking and unlocking forces are 133. 8 N and —9. 4 N, respectively,which shows the gravitation has a
little effect on the locking device and it can realize locking and unlocking effectively.
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Fig. 1  Locking/unlocking device configuration of

magnetically suspended flywheel
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Fig. 3 Schematic diagram of self-locking principle
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Fig. 4 Force versus displacement in locking flywheel
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Tab.3 Test conditions of random vibration
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Fig. 8 Test results of random vibration
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FREV GEA LRI L EZLH FH
(LyPERFR KELFBENRE WEF T FH K& 130033;
LHAEEMFHEERERXEA LR E, FH K A& 130033)

BIXANHTHA 9.3 pm fikof TEACO, #J6ilE i AgGaSe, #h Ik — i I ™ A (SHG) $ AR 52 3t
4,65 pmH 21 A0 B oG I SEIG I ST . AR A Sl 4k O A R B R A B R 1 B AR IR L 3l ik AT
BEXH AR T Boxt F TEACO, ot 52 3 H 1% 2 38 2 1 bk b B B 18] 2 A3 O s il o il 2 R o vl
JE OG5 AT S 56 6T T 5 30 A9 Ik o ' VR DB A A i B T 43 A ) SR AR R, I D AR O R EOG TR T
TP UGE I R SEIR BT TAE . SRS R R, B R A A AgGaSe, 545 S R B4R, B T AE R
Tl P AN [) LA 56 4 S [) ) 2 T B R B0 (A7 A o T R[] R 8 495 80 1 389 K e v 2 4% B . S5 56 4K
P A L R KRB 12,9 m] s 5 S A P 2 2% 940 mW,





