The Japan Soci ety of Mechanical Engineers

BA#iHE2HCE (CR)
72 % 716 5 (2006-4)

1079

@3 No. 05-0573

RENHETER THiF S h 2 HRERMED— 5 DIREE*
(RAROTRE S ENEE)

CH R REY, E HE B BN R

Vibration of a Vertical Rigid Rotor Supported by a Repulsive
Magnetic Bearing
(Influences of Magnetical Anisotropicities of Inner and Outer Magnets)

Tsuyoshi INOUE*?, Yukio ISHIDA and Takeshi TSUMURA

** Department of Mechanical Science and Engineering, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya-shi, Aichi, 464-8603 Japan

Vibrations of a rotor supported by a repulsive type passive magnetic bearing is investigated.
First, the restoring force of a repulsive type magnetic bearing is calculated numerically considering
the influences of magnetical anisotropicities of the inner and outer magnets. Then, this obtained
restoring force is appoximated by the power series expression considering the effect of the rotation
of inner magnet. The effect of each pattern of magnetical anisotropicities of inner and outer magnets
on the occurence of resonance phenomenon is clarified theoretically and experimentally.
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Fig. 2 Model of a repulsive magnetic bearing
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Fig. 3 Approximation of repulsive magnetic force
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Fig. 4 Resonance curves and natural frequency
diagram
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Fig. 5 Effect of excitation force and nonlinear
components due to isotropic characteristics
of repulsive magnetic force
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Fig. 6 Effect of anisotropic characteristics Bgg ~
Bpg, in outer magnet

8 o6 06
£ {B,, =001[T] B,, = 0.01[T]
£ 0.4+ 0.4
©
£

0.2 0.2
£
é 0.0 T . 0.0

0.5 1.0 1.5 0.5 1.0 1.5

@ 0.6 0.6
© =
3 B,; = 0.01 1] B, =001 [T]
go4 ' 0.4-
[}
E 02 0.2
E
3 0.0 . 0.0 v
=2 0.5 1.0 15 0.5 1.0 1.5

Rotational Speed o Rotational Speed ©

Fig. 7 Effect of anisotropic characteristics Byg ~
B4 in inner magnet

1.0

0.84

0.6

0.4

Maximum amplitude

0.2

0.0

05 1.0
Rotational Speed o

15
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Fig. 9 Case with anisotropic characteristics Bas in
inner magnet and Bpj in outer magnet

Table 2 Resonances due to isotropic characteristics
of repulsive magnetic force
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