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Torque Calculation of Flux Switching Motor by Winding Function Theory
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Abstract: This paper describes the torque calculation of Flux Switching Motor using Winding Function Theory. First of all, the
optimized new Flux Switching Motor was proposed to minimize the torque ripple. The simulation results by the Winding
Function Theory were compared with those from Finite Element Analysis. The revised Flux Switching Motor and experimental
setup were manufactured. The simulation result by the Winding Function Theory was compared with that of the experiment.
The comparison validated the analysis method of the Flux Switching Motor by Winding Function Theory.
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Figure 1: Cross section of FSM
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3. Winding Function Theory
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3.2 Inverse Air-gap Function
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Figure 2: Flux path of the rotor
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Figure 3: Inverse air-gap function
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Figure 4: Selected parameter to reduce the torque ripple

ghuld Az Yol g ehs] A AlxA AxE(2015.1)

saaaaaaaa

6l

Z.4a1aE+00
=.51aE+00
=.21aE+00
S A4 4E+00
=01 4E+00
2 .91aE+00
=51 4E+00
=z ¥1aE+00
251 aE+00
2 51 4E+00
Z.a1aE+00
2 =1 aE+00
Z.214E+00
Z.11aE+00
201 aE+00
1.2 a4E+00
S1aE+00
1 aE+00
51 4E+00
S1aEs00
41 aE+00
1 aE+00
Z1aE+00
1400
1 .01 aE+00

9a=sE_01

&4 ZEE_01

¥ ASsE-01

5.1 =5E_01

5.4 S5E-01

4.1=5E-01

= =EE-01

2 A =SEE_01

1 A=sE-01

1 =FEDE_0=2
-5.540E-02

= savEson
S FATE+~O0
s.sarE+o0
S SarE+on
S aavE+O0
S.FavE+O0
s zarE+on
S1arEson
= 0avEsOn
T ESTE+DD
¥ sarvE+on
¥ FarvE+on
¥ EavE+On
¥ SarvE+o0
¥ aarE+on
¥ mavEs+on
¥ mavEson
FASTE+O0
¥ oarE+on
S oarEson
& SaTE+O0
s FarE+on
5.5avE+00
S SarEson
S.agavE+O0
5. FavE+O0
s zarE+on
S1avEson
& .OSTE+O0
s aarvE+on
s savE+00
S FavEson
S EaTE~O0
s sarE+on
S.aavE+O0
= ZavEson
S.ZaTE+D0

““““““““““
I
2
m
4
g
0

S.Z0SE-O

Converzence History Plot

_"H

== I P =aa
IMo. of Tteratons
(a) tooth width
Convergsence History Plot
=a L P =aa
MNMo. of Tterations
(b) taper width
Convergence History FPlot
= o 2a =aa

INo. of Ttexrations
(c ) torque ripple
Figure 5: Optimization results

480



Winding function theoryZ ©]-&3%F flux switching motore] =3 A4k

Figure 6: Cross section of the optimized model
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Figure 9: Experimental set-up
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Figure 10: Experimental results
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