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Switching Power Amplifier and Its Improved Current Control Strategy of Active

Magnetic Bearing

HE Xi, HE Yaping, LI Jia
( Zhuzhou National Engineering Research Center of Converters Co.,Ltd., Zhuzhou, Hunan 412001, China)

Abstract: In order to optimize the performance of the magnetic bearing system, a five-axis common-bridge arm topology structure
is proposed by analyzing the performance characteristics of magnetic bearing switching power amplifier, which has the advantages of
less devices and less loss. At the same time, on the basis of analyzing the magnetic bearing control system transfer function, the system
current loop bandwidth and the damping and stiffness of the constraints are deduced, and a current control strategy based on model
prediction is designed, which can significantly improve response speed of current loop and overall performance of system. Simulation
and test results show that the five-axis common bridge arm topology can reduce the system loss by 50%, and the current strategy based
on model prediction can improve the system response speed and system stability.
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Fig. 1 Cross-section diagram of active magnetic bearing
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Fig. 2 Differential control for active magnetic bearing
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Fig. 3 H-bridge switching power amplifier topology
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Fig. 4 Single-axis common-bridge switching power amplifier
topology and its modulation mode
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Fig. 5 Five-axis common-bridge switch power
amplifier topology
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Fig. 6 Current direction of the five-axis common-bridge
switch power amplifier topology
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Fig. 7 Configuration mode of active magnetic bearing coils
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Fig. 8 Transient states of switching power amplifier
BT RIS Ji] 393 PA) 1 1 5 30 ) e 1] L
Bl d., B 1w 38 A IR] FE )0 d o, SR3OS R] 1L
19112A doo X —4> I S A 614 [0 it T AR S B A T ImAS AR 3
P33 Il 5 R AN (1) s o

mﬁi%%qtm—inﬁ¢%0:¢n;dJ; )

XF F B R RIS, da 5 do B BUE T RN
0~0.5, S Ay HsF 0] b 3] B Sy oL 300 000 L 8 ) 6

3BTl (1) AT, IR R AL A AR kR g Tl i i Jak
B, IE S SR LR B R AR A
Ko WHEMIHLER A n, WA 3 H B H I A 0
KA, (2) Bk,

di, \ #»V, —Ri,
max| — |=————
(dt) L @)

SEhrvh, e LA R BEAEAR D, X (2) AT
HefRi b= (3).

AWA
d | L &)

1= (3) AT, AR I A B RS A AR BRI Y
W 157 o 2 52 I LSRR . B P P S HA R 0
IR, T FEL R P A G M 1 T B2 2 R R ST ) B PR P RE

2.2 RERTEMSH

T R P R AR ) R e s ) S 3 AN 1] 9 IR
Hib, X WAESEES, x BB, m T
i, ki MR, ke WIIEREL, Guos HAL
B WAL 8 BR B, Geur TR FRF8 il % 32 PREC,
Gea N IHAE I8 PRES o

fir et 5F
B9 FhhizsliER

Fig. 9 Control topology of single-axis system
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Tab. 1 Parameters of the active magnetic bearing
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Fig. 10 Closed-loop pole trajectory of the system
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Fig. 11 Current control strategy based on predicted model
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Tab. 2 Parameters of the active magnetic bearing
switching power amplifier and coil
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Fig. 12 Current response speeds of different topologies
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Fig. 13 Current responses of the five-axis common-bridge
system with different control strategies
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Fig. 14 Displacement responses as k=ks
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Fig. 17 Test platform for the active magnetic bearing
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