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Abstract: A novel testing method for the protection effect of locking device on a magnetic bearing
flywheel was proposed by consideration of the performance of existing locking devices and magnetic
bearing flywheels. By taking a repeated clamping locking device as an example, its protection effect
for magnetic bearing flywheels was evaluated from the performance of magnetic bearing flywheel,
vibration macroscopic response and microscopic wear. With comparative analysis on the performance
data of the magnetic bearing flywheel and the locking device before and after environmental mechanics
tests, they could run normally or not were judged. In the mechanics tests, an acceleration mechanics
sensor and an eddy current displacement sensor were respectively used for measuring online response

spectra of flywheel system and the vibration displacement between stator and rotor, and for evaluating
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the macroscopic protection function of the locking device for the flywheel. After mechanics tests, a

Scanning Electron Microscopy (SEM) and an Energy Dispersive Spectroscopy (EDS) were applied to

analyzing the wear morphology and the spectra of locking surface, and the microscopic protection

function was obtained. This testing method provides important significance for detecting of similar

aerospace products.

Key words: magnetic bearing {lywheel; locking device; environmental mechanic test; fretting wear;

vibration detection
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Fig. 1 Construction of repeated clamping locking device



%1 X aE B BERTE AR B R A ORI 159

2.2 DIEERMHERER

ZRA — MR PR B i 2SR T
SO BETZRE YRR RS PRI AR
s ] E A A TR AL PR RE SR R 2K

(1) Al E A HUR /M BB A T 50 K

(2) 3 2o 2 Je o 228 00 2 o) 0/ L JC R A
RN
(D PATHE /AP RIA KT 240 s,

(4) $ACAT B/ fie ot ok A b B R Eh AR /D T
30 W,

(5) Ml T PR 88 g 2l e op L R B B TR
AR g B B AR G H R Z R

(6) 5t E B B R Ab T 90RO Wi E
¥ 1a] Bt e 4xiE B, HLG U R A Xz 3

(O A BRIRI BRI K F 20 A5 48 1) £ 4 (e B

(8) REME A I BB LAY B TARARZS .

3 kA A ZM AR K

3.1 SIEMAEsENR
KRBT BUR LA A B AL i A
LA MG 5 K B2 22 A AR A8 Al . TERE P AT A
PR, RER AL T4 RS A B R b R A
JEE ASCAE A I 5 8 A7 00 L LR S L AR RE R AT
G ] e b B R HORS BE o B B 4% TOUH s AL 6
AT B/ A AT ) | i K D) A€ L fe KR 3l A it LA
K PAT B 5/ i e A v ol R 2 AR E T
[ B R X (5 8% i 2k, B8 i S5 AL AG) D B A o 5K
Xt B AU FEAT PERE I L, M 5 i 2 Bs

K2 REEE A BRI REIE &

Fig. 2 Test platform of magnetic bearing flywheel and

locking device
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Locking performance
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Fig. 4 Trajectories of flywheel rotor
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Fig. 5 Response during environmental mechanics test
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