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Magnetic Field Analysis of AMB with Different Magnetic Pole Topologies
for Fault-tolerant
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[ Abstract] When the electromagnetic bearing design has the requirement of fault tolerance, the scheme of independent drive of
magnetic poles is often adopted, and the topology of magnetic poles is more complex and diversified. 8 pole structure based on the
independent drive radial electromagnetic bearing as the research object, the magnetic bearing stator grid subdivision ontology model,
based on the variational principle and divided difference of numerical analysis, to determine the vector magnetic potential of each
point in the grid, the different topology (total N (S), NSNS and NNSS), electromagnetic bearing rotor pole magnetic field
distribution of the three kinds of topology structure is given under the two-dimensional magnetic line of force distribution of the
stator and rotor, the magnetic flux density distribution and the air gap between rotor and stator flux density waveform figure, with
the Angle of the magnetic field distribution, The influence of the three topological electromagnetic bearings on the stable suspension
of rotor is analyzed.
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Fig. 1 Stator structure for differential control of 8—pole AMB
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Fig. 2 Independent stator structure for fault tolerant control of 8—
pole AMB
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Fig. 3 Magnetic field distribution of single iron core
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Fig. 4 Magnetic field distribution with opposite polarity
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Fig. 5 Magnetic field distribution with same polarity
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Fig. 6 Design size drawing of the stator (unit: mm)
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Tab. 1 Basic parameters of AMB

SR Bkt
BT WAL
£ REA
218 il

¥
Ar

(0.4 mm)
2.2 FHREREIATES S
FIHT ANSYS BRPFFE AR, FEODIR - 5
TE SOV RIS H BB BRI R RS R 23, SR




60 B o /5 M5 MM

RS

Pl 6 ZERPE A R R IR JF 43R 1 S ECE
SCRA R 5 A SIS i 8 P-4 T AR AR A A R A
DRI X6} SIS R YR A R R B SR, AR SCAR A 52 o o
KA B S EAR I SRR AT RO A 1 43, T
TELRPE AR 4 N &I NSNS A1 NNSS #4 3 Flidh$h
SER, N EE R R 1A RS R e e
Wb PR A RN M 3 e A 2
2.2.1 4 N B FNER 35 57 B

M7 ATHL AE4 N B (4 S R AT A5 ) $HFh
by e g R DR AT T A 408 1 T A B AR 1 T
FATRL, B AR S 2850 A 5 1 5 AP A [R]85k 0w 3 o
AE DAL, B RN b AR T 20 ARG, T 1 Ok
Ja St 73R4 B B m] B, AR 2 (R SR A A RS
FETE

B7 £ NIRIENEHNESTHE
Fig. 7 Magnetic field distribution with full N type
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Fig. 8 Magnetic induction intensity vector diagram with full N type
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Fig. 9 Magnetic density distribution with full N type
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Fig. 10 Magnetic field intensity in air gap with full N type
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Fig. 11 Magnetic field distribution with NSNS type
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Fig. 12 Magnetic induction intensity vector diagram with NSNS
type
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Fig. 13 Magnetic density distribution with NSNS type
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Fig. 14 Magnetic field intensity in air gap with NSNS type
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Fig. 15 Magnetic field distribution with NNSS type
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