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Analysis on Torque Capability of Transverse-Flux

Switched Reluctance Motor
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Abstract : The advantages of TFSRM are high torque density per volume because resistance loss of end-turns at
winding is absent and magnetic circuit is separated from electric circuit. We designed a kind of transverse flux switched
reluctance motor with permanent magnet-shield ( PM-shield TFSRM ). PM-shield TESRM has permanent magnet on the teeth
of stator and rotor to shield from a leakage flux at airgap, so it can increase the torque output. After analyzing magnetic field of
the motor by 3-D FEM, it shows the effect of the PM-shield,under the currentthe average torque with PM-shield TFSRM
increase nearly double than without PM-shield TFSRM.
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Fig.2 Magnetic energy curve
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Fig.3 Structure diagram of the TFSRM with PM-shields
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Fig. 4 2-D simplified model of the simplified TFSRM
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Fig. 5 Arrangement and polarity of the PM

A S 3 BT K G R R RBOR T SES F LA T
W5 . mT TFSRM FREFE S bz 3 )5 1) T B,
R YEGIR L, TR YRR BRI T R . A
SCR T —Fh =435 53 b 098 ROT HE—— =4S RLE
W45 (3DEMN o

RSO W 2k R R PRI SR A G AR
TESFARRE TR, I T — PRI g AR S5 3808 TE e
W2 T rotH=0 A BIIbRRRERL j, P ik
RLRAF T, [F) IR SR AR DA T /S IR 3, DRt
HAPREE 7508 B, SRS SR, 2
B B R ALOF S A T B ®ES o pet, i T
T'FSRM HUALAS AR A M 7, mT AT 1 300 o 2%
1, A 1 XS AT oA

il oy oy 12 B, DI 24 B, AR 28 B,
I HYD 10 Sy P 5 R 4y, Al 1) 5 A 1) D AN S B
5%, 0.6 mm “UBIEAR [ EAERER N 3 gL Ele . 7
Ha ) AFEHLAY BRGS0 A i 00, Horb x Sl Fa L
ey, yHE A (RIEALE ST ), EHHETE 10
Ao NAETFLCES, [N HO)m g —4EE sl 6. 7 4
H b )s

a) —HERBREE A

RN

Kt 3 [

Wy
b) VI BE553 A

He ARBEEEEZAXEEBINSKREZIH
Fig. 6 Airgap flux distributions of

the TFSRM without PM shields
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Fig. 7 Airgap flux distributions of

the TFS1tM with PM shields
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Fig. 9 Curves of flux at different rotor positions
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Fig. 10 Curves of torque-angle for prototypes
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Fig. 8 Airgap flux distributions of the TFSRM with PM shields at different rotor positions
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