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A Property Measurement of A Designed Axial Type Switched Reluctance Motors
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Hiromu ARTHARA (Stu. Mem.), Kan AKATSU (Mem.)

This paper describes about a designed axial type Switched Reluctance Motor (SRM) which intends to improve
the output torque characteristic. The axial type structure has some advantages. One of the advantages is an increasing
air gap area. Because the air gap area of the axial type motor is depended on square of the radial length, while an air
gap area of the radial type motor is depended on both the axial length and the radial length. This advantage is expected
to increase the inductance and the output torque. This paper shows the study of axial type SRM design method and the
basic property of the designed motor by comparing the Finite Element Analysis (FEA) results with experiment results.
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Fig.2 Definition of parameters.

Table 1 Design condition. Fig. 4 Round teeth shape.

Diamet 140

A;ﬁii;gﬁzrm) 100 or loss Table2 Inductance value about rectangular and round

Gap length (mm) 0.5 teeth shape.

Pole Number 4 Rectangular Round

Slot Number 6 Max inductance (mH) 0.36 0.50

Number of turn (/slot) 32 Min inductance (mH) 0.08 0.21

Peak Current (A) 225 (Rotor teeth axial length = 15mm)
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Fig.6 Design basis of back yoke.
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Fig. 7 Magnetic flux distribution.

BITREROPERZT AU T THDH, DFEVTHR T ¥V
%l SRM CIIEHRE & 27— & T 4 — AWmEiED 0.7
2452 L TTYT AL SRM ARSI 2 E 8
L7t & 72 %,

UL, I—27 OWiErE (Fig. 6 RHRE) # A7 —X
T —RERED 0. TfEI2725 K S WCARET VARG L
72BE, I — 7 BENEF RIS T2, Table 112
RULIZE—F £ (S100 mm) OFREERTCT Z &2 Hk
72\, Table 1 OFEIEMEELMWIL, EHICI—T7FE
DT EHELTE- T 720121, BIEiCIRE LIze—%
T 4 — AD AR A BERE LETULERD D, L
nL, B—F 7 4 —AOEFAREIL Fig. 51T L5
WZHS MV ~OFERKE L, BETRTIUINIT 7R
UV, Lo T2 Z T FEA I K DRERBE SRV D
I TIA—IEOREEIT ).

Fig. 7 (2B 5 T — & Wi ORI B oAh
RY, KEOITRIHMNIAT —F MO —7 W
EOMESIATH D, I— 7 EORFFEMTIT Fig. 6
DR LISMZIIBERIIEFER LRV ERE L TV D,
L7 L, Fig. 7\ ORTa—7WEOBRSMEY, K
L TWRWESIC B RERDERZ LTS Z L D HER
Hsk?, Zhuz &V 3 —7 R ORISR T
B, TH Iy AR SRM Tk a—7 BORE &M
VT NAISRM KD /hEL 5T kD,

X o TARETIX, I—7BEEET—F ORFEME(=
100 mm)DE&MEHT-=3Z LN, BRAVF 7 X
VADIE T DFENHER SN2 o072 165 mm (R
Wa AT —H T — AWEED 0.56 £5) LEBETT D,

Fig. 8 |{Z3REt LT-fTE5 /L2 R L, Table 3 |[ZfEAT
BT NOFEMEZ R,

3 FRITIER

Fig. 8 {TRTEREHET V2572 FEA 1T X D &
179, Table4 |ZREATSRIEZ TR

98.5

1659
z
9.

y

Fig. 8 Designed motor overview.

Table 3 Designed motor parameters.

Diameter (mm) 140

Axial length (mm) 98.5

Stator teeth area (mm”) 1010
Rotor teeth Axial length (mm) 15

Back yoke thickness (mm) 16.5
Gap length (mm) 0.5

Table4 Simulation condition.

Number of turn (/slot) 32

Section area of coil (mm?) 8.4

Peak input current (A) 225
Current density [peak] (A/mm’) 26.79
Current density [rms] (A/mm’) 13.40
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Fig. 14 Electromagnetic force. (Gap=0.5mm)
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Fig. 19 Torque-Current characteristic.
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