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Abstract SRMs are difficult to design using a simple mathematical model and, consequently, numerical analysis
based characteristics analysis is used including drive circuits. In this process, it is necessary to analyze the trends
according to the change of the design factors, however, many of the design factors affect each other. In order to
shorten the design time and achieve a proper design, a modeling technique based on the design parameters is needed.
For this purpose, this paper summarizes the formulas employed for shape modeling by minimizing the number of
major design factors of the SRM, and proposes a methodology for SRM design using these formulas. In particular,
we propose a design method for a 6/4-pole model, one which has been studied for a long time, and showed an
example of a design produced by the proposed method.
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Table 1. Design parameters and its expressions for
SRM shape design
No | Symbol | Unit Description Comment (Expression)
1| N, - # of stator slots Independent
2
2| Ngo| - # of rotor slots N, 3
3| R, | mm Outer radius of stato Independent
4| R, |mm| Radius of airgap Independent
5| L, | mm| Stacking length Independent
6 q mm Airgap length Independent
71 a Shape coefficient of Semi-independent
ss stator slot (around 1)
sl a Shape coefficient of Semi-independent
e rotor Slot (around 1)
9 | R, |mm [Inner radius of stator] Rg +%
10| £, |mm [Outer radius of rotor, VA *%
1| o, |d S 1 1 T
; ] tator slot angle
ss g g ]V; .
. T
12 0., |deg| Rotor slot angle :
]\[7'3
(2 B aSS)Tr
13| 0, |deg| Stator teeth angle
]\fss
(2—a, )
14| 0., |rad | Rotor teeth angle
NV‘S
. gst
15 VV;t mm | Stator tecth width QRgitanfl 2
16l a Shape coefficient of Semi-independent
i stator yoke (around 1)
w,
17 VV; y | mm Stator yoke width o st
[ sy o
18| d,, |mm| Stator slot depth R, — VV;U —R;
Ratio of a stator slot] ..
Semi-independent
19| o - |depth to a rotor slot 0.5~1)
depth )
20| d., | mm| Rotor slot depth o, d
0
. —1| Yrt
21| W, | mm | Rotor teeth width 2R, tan 1( ; )
22 VV, y | mm | Rotor yoke width =~ VK y
23 | Ry | mm | Radius of shaft R,—d,~ W,
- W,
. . 1T st
24| W, ., | mm Coil width R tan (Tw) 2
2.3 BAlx2lel el
Table 12 ool A At HA WsE A Sy
517 ohdAE ehiglow], 44 S @47} ohd
wae 49 A7 59 ussel E S0 4
# Aolt}. A7 59 W4E 94 Adela ix) ug
S 1o WA olgs AEshA W v Aol 41
& SRM9| A7 E24-5 WSS 5 gl dk
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Fig. 4. Design flow of a SRM
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Table 2. Design requirements for a SRM

Item Requirement
Required Torque@1000rpm 0.2Nm
Rotating Speed 1,000rpm
DC Input Voltage WV
Stator Diameter 72mm
Stacking Length 17mm

Table 3. Design sheet for a SRM

No |Symbol | Unit Description Value
1 N, - # of stator slots 12
2 N - # of rotor slots 8
3 R, | mm Outer radius of stator 72/2
4 Rg mm Radius of airgap 44.8/2
5 Lst 5 | mm Stacking length 17
6 g mm Airgap length 0.3
7 [ - Shape coefficient of stator slot 1
8 Q. - Shape coefficient of rotor Slot 1
9 Rsi mm Inner radius of stator 45.12
10 Rw mm Outer radius of rotor 44.5/2
11| 0, | deg Stator slot angle 15
12| 0., | deg Rotor slot angle 22.5
13 931 deg Stator teeth angle 15
14| 6, | rad Rotor teeth angle 225
15| W, | mm Stator teeth width 5.87
16 | a, - Shape coefficient of stator yoke 1
17 VV;y mm Stator yoke width 2.93
18 d, mm Stator slot depth 10.53
19 a,, ) [Ratio of a stats(l):)tsld-;tpg:epth to a rotor 06
20 d,, s mm Rotor slot depth 6.32
21 W, | mm Rotor teeth width 5.79
22 | W, | mm Rotor yoke width 2.93
23 | RBpyopy| mm Radius of shaft 20.03
24 | W ., | mm Coil width 2.86
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