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Abstract; The common one-off locking devices and repeated locking devices at domestic and overseas
for magnetic bearing flywheels are introduced and their structures and working principles are
analyzed. The research status of locking protection devices for magnetic bearing {lywheels and their
applications in satellite attitude control systems are summarized. The foreign one-off inner and outer
locking devices are introduced. Combining the scheme construction of locking devices, the application
situations of different locking devices are presented. To remedy the defect of one-off locking device

which can not repeat locking and releasing, the development of domestic repeated locking devices is
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reviewed. The repeated inner locking device based on self-locking of wedge and the repeated clamping

locking device are emphatically analyzed. Finally, the developing prospect of locking protection

technology is expected. It points out that the inner repeatable locking device based on single actuator,

the repeatable locking device with high locking stiffness and damping, and the testing method to verify

protection function will be primary research directions of locking protection technology for magnetic

bearing flywheels.

Key words: magnetic bearing flywheel; locking device; attitude control; magnetic bearing

1 3 7

By AL A AR 48 AT B P A A S A RS
BT EZ N T B AT AR ESER AL . K
o A ) 4 A TR AU A Bl AR RN 7 A A
JIHE L NTORE B4 ) AT 8RS . B TR s
R B e i Sl B A L O AR B Y R L TR I
S AL GENURR B R A B AIRRR R a
XoF T T ARAE 2 5 B O 0 B A RS LR 1R
T A0 5 U1 8, g S0 B e L LA K 1 B EE 4
IR R LA O R L e A R
WG R R P R R EEE A M
BILBRCA 7 SR RS I A K A% A Pl R 4L
Mz —.

A 7 YA SR FH B i 7R 5 A DR T B ML AR 7K
7 R B EE R IR A R T R TR A RS
sl TP B w14 ] 0 R RS R AR E B L B
CUN SN A L WS L N A A BRI e
107 Nmtg 2%, L HLBR 7R o 7 4> B 007, /g
ARTE AR AL T T A4 00 B 6 L RERE T S AR
FTREES SCRE T T 8 3 i A — D R
BT R AR R X T A
JEE 4 T s P2 ) B T R L 8 RE A O R Dl
Sy AL W ] R DA kSR L
kA TC I LAY

MR RS AR e T AR IS E T it
A7 WK 22 A o T R A — E B4 R P 47 8] B PN 2R
SV SR . RS B TR B AR TEIREL 1 IR )
55 ity o A 7R G 1 B2 3t i SR M EE | DR] Ik o 0
FHAR AP (0 0 58 2 8 X R A R G b AT DR A, DAk A
FARIRNY R G 3 Bl B i A B B R
R E VBE IR B, OF X e 1t — € B 15 ABL
Ja 3 G R BR AT U OC & L T AR T A HR A
T RF . P, BV B R B8 i R (3R
Pl— B AR o B R AL 3 RE L

A,

PRIV /R ORI BB AT O — IRk
S EDOR T A PR RS R
BRI VIR RGP Ik B AR Iy
S AR T AR A il g A
AR A B 7 =X 3 mORE 23 Dy T i R 0 2
EASEENE RN VA
T LR BT AR U R (g <
5 Nms) P4 52 6] 82 /1N o il 5 R A 85 05 585 K
RO A P s T AL BE TR I B 7 2 .
RSN T 5. B H RO Ik A B R
HEAT LT RRE

(2R 45 A B DR 4 0 25

(OO MR R 5 26 SR LA ST T A B0 5

(3) Al s 0 58 S50 R AL A % F5 ik 5

(4 4 KR 53 — U P B % 2 " R D KT it
7 B

— UM B A A5 R TR B R AT S R i
P, Bz B T RO TR 2SR
GeHi o R SR R R R 0 A58 R4S b
T PR B o T 48 X AT UK/ B et
ARHUTARRE OB 1k A RS T B REE A TR 2
PSR T 0, WA R LU L BT LT R W5
TAEFEBE R HEBURLOR . A4
1R A AR 22 805 5 58 R AT i B AR A S [ i i R
ISR 5 455 BUR B B A5 s B T
VEDBEHEAT B34, OF X 805 PR 3P R K e R A7 i
EERDEY EPIEWNE =

2 —RMAEREF

2.1 —RMEABEAR
BRSNS
PRk P8 3% R I I S Ak [ S AE BT T B
TEREERY[R] F BE 2T IR WSS BUR IR AP R .
22 SIS0 R 7t A0 AR P VA B T il R Ok 249 R B



55 9 1] Xl

S, A G RE AR BUR AR BRI S R SR B 2467

FRAED R IR 8 A P A S A K ) AR
XA AR ol 7R T P ) R R 3 sl R A R AT
6 N H M EAR, AU A T 4 R
L AESEPE ML T T o B Bl B T35 sl R 1 52
BB, e EERE B 3% E T AT SNIAS (Sociéte
Nationale d’Industrie Aérospatiale) 2% @ F
1982 AEBFH] 1 — T & T S I8 D) 70 Bl R 0% % B0
RN B R S 1 . K
SR K BT P FE T HE Bk T o N AL L SR E R
S TR )R I8 3 JF R TR B T R R A R AR
P A T PN K G A [ S A 1) R
PLEERLAR )38 B AL B S R 85 R B [ g
S I ACRE AR VRl T BE 4 AT BB AR 4 B
BORA . T ZE X A SR AT A B A T K T
BT 5 10 A Bl i BP0 B K B B oA
P S TR B A AR 5 JFG P S R LA R A 2 i
A8, DTS B 5 1 1 e

GRS S AN NN

'F 7] 2
=i || ,“45
| AN ==

FlwE HEIELR
ik bR

B <e=yilih %
* : Chaue AhAALTY
B = e )

L — ORI 9 B R 7 %

Fig. 1 One-off inner locking scheme based on

conical bearing
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Fig. 2 One-off inner locking scheme based on screw-nut
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Fig. 3 One-off locking scheme based on carbon

fiber bracket
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Fig. 4 One-off outer pneumatic locking schemes
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Fig.5 One-off locking scheme based on separate bracket
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Fig. 6 Repeatable inner electromagnetic locking scheme
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Fig. 7 Repeatable inner locking scheme based on

shape memory alloy
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Fig. 8 Schematic diagram of double-sided self-locking
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on integral carbon fiber bracket
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based on separate bracket
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