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Comparison of 12/8 and 6/4 Switched Reluctance Motor :
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Noise and Vibration Aspects

Da-Woon Choi, Jian Li, Dong—Hyuk Son, Yun—-Hyun Cho
Electrical Engineering, Dong_a University

Abstract - This paper compares and investigates the
vibration and noise characteristics through simulations of 12/8
and 6/4 switched reluctance motors (SRMs). The radial force
which is the main source of vibration is computed from
two-dimensional(2D) transient magnetic finite element analysis
(FEA) and compared in both time and frequency domain.
Atthe same output power, the radial force of 6/4 SRM is
found to be more than two times as that one of 12/8 SRM.
Three-dimensional structural finite-element analysis (3D FEA)
is used to study the mechanical characteristics. It can be
concluded from static structural analysis that the maximum
total deformation could be reduced to 1/26 if the motor is
designed with 12/8 structure instead of 6/4. The dominant

vibration modes are verified by modal analysis.
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<E 1> Spec. of SRM Prototypes

Prototype | Prototype
Item
I il

No. of phases 3 3

No. of stator/rotor poles 6/ 4 12/ 8

Stator outer diameter [mm] 135 135

Rotor outer diameter [mm] 63 68.8

Stator pole arc [degree] 30 15

Rotor pole arc [degree] 32 16

Air-gap length [mm] 0.3 0.3

Winding ( turns per pole ) 78 41

Ratedtorque [N.m] 3.60 3.64
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Radial Force of 6/4 SRM
= == RadialForce of 12/8 SRM

Magnetic Force (N)

0000 0002 0004 0006 0008 0010 0012 0014
Time (s)
(a)

300 4

250 -

200

160 4

Amplitude (N)

100 o

0 T y \ANA e T v 1
) 500 1000 1500 2000 2500 3000 3500 4000 4500 s000
Fregquency (Hz)

180

160 4
140 o
120 o

100
80 o
60 -
40
20 4 “
0 A

T T T T
0 EIEI WSDEI 2EIEIEI 25EIEI SEIEIEI 3500 4000 4500 5000

Frequency {
(c)

<= 2> (a) 6/49 12/8 SRM DHX} siLI0| =B5H= Zutst 3,
(b) 6/4 SRM Zgt glo] FFT £M. (c) 12/8 SRM Z4W&t gl9|
FFT 2

Amplitude (M)

<E 2> Radial Force Harmonics Components

harmonics Z18A | 27 37 47

19/8 Fa= | 476 969 1434 1921
A7) 108.2 76.7 36.9 10.7

6/4 Fap | 243 506 759 928
7] 260.5 180.5 99.4 83.4
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<@ 3> 3D geometry model

Max: 0.0090359
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