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Investigation on power loss of homopolar active magnetic

bearing with-zero-bias current control
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Abstract - Homopolar radial active magnetic bearing (AMB) and axial zero-bias current
control were introduced into the AMB system in this paper. Influence on power loss of AMB
by the two methods was investigated by actual operation of the system. The results show
that these two methods can reduce power loss of AMB effectively, and can also be applied to
improve efficiency of aero engine as compared with heteropolar radial AMB and axial bias

current control.

Key words: active magnetic bearing; homopolar structure; zero-bias current control;

eddy current loss; hysteresis loss
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Fig.1 Schematic illustration of heteropolar

active magnetic bearing
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Fig. 2 Schematic illustrationtof homopolar

active magnetic bearing
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Fig. 3 Photo of heteropolar active magnetic bearing
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Fig. 4 Photo of homopolar active magnetic bearing
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Table 1 Parameters of the radial AMBs
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Fig. 6 Schematic illustration of control with

bias current
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Fig. 5 Schematic illustration of axial active

magnetic bearing
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3 — 75 T » 2 i v AL 4 o S BORE B TR R
W BEBEAR AN A T4 o R e i sh s kgt

3 HBEHEEAE

AR SCHY Fib SR B MR B T R g1l 8 5 A [
8 FIT 7. 75 18 B e 1 Y i e e O I AR 4 B4 T
W25 g i S e i LA 2% 1y BE 52 31 5 ) RS-
R 52 R Ol B R SRR A A A AR
E PR A5 VERE L 0 A8 1w 8 1 b AR AT SR A D
B P AL

o3 AT 1 A 2, g 1 R
— PR S A R A 1] S T e RCR B 1) Al R O
Pl s 10 2 D00 SRe T 0% 28 A2 1 ok 3 Jal R R g



el

IR T 45 « [ A8 28 25 A AR 2 i 2 P O 2 ) X A 3 Tl AR A5 A W Y X8 2 A 407

K8 KRGy A

Fig. 8 Photo of the experimental setup
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Table 2 Control parameters of the AMBs

ky K ke/102%  Ty/107%s
n 2.55 16. 61 6.9 1.12
Hhm 1.62 12. 88 207 1.12
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Fig. 9 Curves for the rotor running down freely
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Fig. 10 Power loss curves of the rotor
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