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Vibration mechanism analysis and dynamic model development of
magnetically suspended rigid rotor system
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Abstract: By the virtue of active magnetic bearing, magnetically suspended inertia actuators can make micro-vibration
come true through active vibration control. However, there still exist vibrations with some frequencies in magnetically
suspended inertia actuators. Firstly, the vibration mechanism of Magnet Runout is analyzed based on the analysis of rotor
unbalance and Sensor Runout, then the dynamic model of the magnetically suspended rigid rotor system composing of
three vibration sources is developed and divided into translational motion and torsional motion. The analysis dedicates that
rotor unbalance, Magnet Runout and Sensor Runout will arise vibrations through different channels, and that the vibrations
include the fundamental frequencies and their harmonics. Lastly, the requirements of active vibration control are proposed
for the magnetically suspended rigid rotor system, and are useful for the future research.

Key words: magnetically suspended rigid rotor; active vibration control; rotor unbalance; magnetic center eccentricity;

Sensor Runout

1 5|5 (Introduction)

WA T IR SR A T AT LA A L,
BA WG YRS A i, IF Hoar s 3= sha i
SRR iR U SY, AT AR LA e LA AR P AT
FURE) 1) iy IR S 0 U L S AT R At 1 T4 1) 78,
FE AR B 73 RO UL 2 L R SO A | A2 )
WOGCIEAE PASFNURAR I “HE” & AT
WU, TSl 1 R0 mdR s e ST LA
() BT R, DT A R B T A T AT LA AT A LA 7
HEE MRS, WBTF T RGHARSIWIEL 4T e 8) )]
P AR H S AR s TR BE AR A LA

P AV RGBT T R Gt E R sh Y6,

R H I 2014—12—01; 536 H#: 2015-01-03.
315153 . E-mail: zhanghjqy @ 126.com; Tel.: +86 10-82317396.

HPE BB A0 704G R BT TN Ry, H
W, B A2 B e AP R sh AL J I = B3R5
FEHITTE T AT T — RV SR, A PdRshis
Gl R S5y ) 5 8 A N = B VA ¥/, e Lt N |
T8 I T3IST LS A ) s 6181 A e o 119210
EpEpE P4,

BTN T2 22 M AN S8 51 S5 5 ), o oA
SRR AT T 25 A7 A0 — 8 (W [ B 22 AN A,
FyAh—J5 1, 52 U AR FRARRR PR s ), AR s e B
8 I ARZEPERE M, X T 5 RS ASAr AA s
WS 5 A A e T () R ) 2208 D O =
B Sensor Runout. 1997 4F, Kim 25231y Wk 8 i 7

SERIUHE : R ARPAAEE BB (61374029); FHIZK ASRBIAAE I H QPRTHT U AR AL SR BIIH (61121003).



1708

7om B g

5 N A H31 4

Sensor Runout[{J#M2 5] {8, SetiawanZ5: P4 e 45 H T
Sensor Runout {32 ik 1, FFEAL T S APl
FISensor Runout [P IVEREL B4 1 180 1 2 # A . 1k
[ P NT T & e 3 AN FlSensor Runout[
TR R G 8)) AR, FER) A A 4 1l S 22
PRSI

DL E = ah 5 I s 2 s rh O S AL S
LW T 0 T 1, AEE 2 ML LRI R AN
STEERGIN, A7 AEAR ) 2 i a5 A S ARG T
HOOANEE & 18 ) G A 152 T TR P 22 Wi
AT S AR FRARRR I, A ARV A T L
AT A %=, HlMagnet Runout. AN SCFEFE 1Bl AN
i A1 Sensor RunoutdfRANATLHL /A7 LA I, H A {704
T Magnet Runout/= EHRBNIHLIL; SR 5, X & Z PR B0I5
(VAT W P -6 AT B ) 27 A, ks FL o3~

Y

RS T RGE, T S PRahiidesh ¥ A gt A H

AAAEIE I B Ja i ) 5 A oA, 417 i M

Ve 7 R LB IREH PRI ER, 8 B shiikahfz

B e HEA].

2 WERTENIE YR shHLEE 4 #T (Vibration
mechanism analysis of magnetically sus-
pended rigid rotor system)

il 8 T I e 1 AR 0 A PR R L R

T AR AL RS | R DIBCR G, gt &1

7.

W AN 2] N 2R 22 Wl AN o) A

IR ARLANE TR AR AR L, (AR W

PR T RGP AEAE 2 MRS, AT B e 1

A1 . Magnet Runout#1Sensor Runoutiff 17 #= 2l 41

BIIHT, FFEESL X NS,

ey

LIRTAZS

(AEZiZe s

L

| I

1 TP NIVERE 1RG4 R

Fig. 1 Layout frame of magnetically suspended rigid rotor system
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