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Dynamic Characteristic Evaluation of Induction Motor using Active Magnetic Bearing
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When using low stiffness bearings such as oil-free bearings for rotary machines, the motor’s attractive force has a relatively
large influence on the vibration of the rotor. Therefore, it is necessary to ascertain the motor dynamic characteristics. The
negative stiffness of motors can be evaluated from the response when a test machine using active magnetic bearings ( AMB )
vibrates the rotor. The result shows that the motor negative stiffness is maximized at a relatively low rotational speed with respect
to the rated rotational speed, and negative stiffness similar to the stiffness of the AMB can be generated. When using oil-free
bearings in the future, it is necessary to design considering the negative stiffness of the motor.
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Fig. 6 Schematics of experimental setup
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Table 1 Specification of experimental setup
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Table 2 Specification of induction motor
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Fig.7 Measuring results of motor characteristics

THAHN, WEHZHE T x—5 O#EE, BEtEoR
N 24 000 rpm F THEME L 72

4.2 HEEHE

MHEEED 70y 7 X% 88 8 BIZ/R$ . PID HilfHZ#
WME75, FEMB L OHEHEE OESH O RIS HEY H
5. AMB O7 0 7126 HFEMDT 4 — FNy
71, WRE Yy TOLEHELEET L7200 LDTH

IHI $z#k  Vol.59 No.l (2019)



IRME %

LIRS THVEE i il EA1A
HEE (=0) PID % [ iR BRT T By AMB e o—% W
%8 IE7 w2y 7K
Fig. 8 Block diagram of excitation
B, HONHRE TS 5 FREMOREE (71>) (1 BEEE
£ R % I TS & ) BRI L 72 L, T
4.3 ERER ~ s
E— 8 DM L7 IRE O USR58 9 o o
= 5 s&7 S L. # ’
WRT. x, & oo FIREREE (BIR-(a)), HE ?’x—ﬂ 05
(-(b)) £BIZ 150 Hz BEF TIZIF—HL Tn5. 2 oo ‘ ‘ ‘
DT LG, 150 Hz DT ORI JEA#EPE 1L, 289 Lv ! 10 S 100 Hooo
=R z
E— FOADFHESN, BSRDETNVPEYTHALZ () x4 ¥ <TWT 97 VR
EAMELT B 72, DIHETIR 150 Hz AT ORI BRBNI 35 TR A W ST
AL, E—5HOERNE (15) ROMIFRS Sk THEE . (b) AR
DEIEXITo 7. oo
o = (M Hx,) e (15) o or M N ﬁ\
E— 5 OEEME B S C CRIIL B s ok 2 | N
D728 LIVE— FOBFFEREFH R TS 10 BRI 00 ‘ ‘ ‘
B 10 RCBIT 5 0 rpm OEFEIXE— S OFBL G F 1 R ) 100 1000
7;31/) AMB @&@Ej#%‘:‘l‘ib:*aﬂ:ﬁj—é if:, Eﬁiiﬁ&—‘ik (”—) Xy : /f ‘//\ﬂgmug-‘/“?')],jﬂ{]]@%g
@‘%E]?Eiiﬁb:fﬂﬂf\/‘% E_ﬁci EE—‘”{)&%@%%L: X, P TR XNT A AT DT IV AR
EB00THY, MHBIHRAIIAT BIVED S5 1L o M) ML T
Fig. 9 Measuring results of frequency response curve
(a) E— FEIE (b) E—NE=E
— 0rpm - 6000 rpm — 0rpm - 6000 rpm
— 1000 rpm - 8000 rpm — 1000 rpm - 8000 rpm
— 2000 rpm — 10 000 rpm — 2000 rpm — 10 000 rpm
— 3000 rpm - 12 000 rpm — 3000 rpm - 12 000 rpm
- 4000 rpm - 18 000 rpm © 4000 rpm - 18 000 rpm
— 5000 rpm — 24000 rpm — 5000 rpm — 24000 rpm
x10° x10°
20 40
151 _ 3.0+
£ 5
E 1.0 - E 2.0+
E ;
0.5+ 1.0 +
0.0 L L ] 0.0 ]
1 10 100 1000 1 1000
JHWE (Hz) JHWE (Hz)

10 BRI EAS AR (O 0 um )

Fig. 10 Measuring results of modal stiffness
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Fig. 11 Comparison of modal stiffness at each rotational speed
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Fig. 12 Comparison of negative stiffness of motor at each rotational speed
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