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A Design Method of Bearingless SRM For Suspension Power and Starting Torque

Chan Gyo Lee*, Ju Hwan Oh*, Byung il Kwonx
*Hanyang University

Abstract - Bearingless Switched Reluctance Motor(SRM) have
combined characteristics of SRM and magnetic bearing. Production of
radial force for rotor shaft magnetic suspension is explained with
differential stator windings. Bearingless SRM is  simple structurally
because the permanent magnet does not exist and bearing does
not take the influence at the environment because it does not
exist and has strong torque, and loss of bearing by bearing
current has the advantage not to exist.

In this paper, a design method of bearingless SRM for suspension power
and starting torque is proposed. The design model is implement by
maxwell.
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Design Motor stator rotor
Number of poles 12 8
Pole arc{deg.] 15.6 14.8
Quter diameter{mm] 127 56.8
Stack lengthimm] 515 575
Slot depth[mm] 215 86
Yoke thicknessmm) 13 12.8
Tum/Pole[turns] main.winding"- 59
suspension winding: 36
Slot areal mm?) 433
Air gaplmm] . 0.6

3. RyHm Mo YR

29 28 ARYAF WAl 42 ¥4 WHE Yehdth yE $4AY
~ 2 2383 A9A4(i,)Y BF G WBAA 39 2
3 YUy AR WAL G 43 2ok

F ,=4K {OIN i eV i 12)
4714 4K (0)E WE7l9 271% dehin 4 122 ¥ © Aude] B
R A4 PAAH olg T 5 Atk AL T 4 stk

300 ¢

-x-isa 7A ima 2A
—==-isa2 7A ima 4A
200 F ~—isa2 7A ima BA
<risa2 7A _ima 8A

250

100 o
N
50 Y
o ——
-22,6 -20 -15 - - Fo)

19 5
Rotor position{degree]

<ad 2> Ry EMMG(; Jel Uy

29 3¢ g3 458 6alz nAY F, #AHAA ARd A4y
of e E23 B4 Jehd dojth ¥4EA4L FF A HuHd o
#& oAy ol 2 o &3d 0% 2 E23E A& F Atk o 4
133 2. o718 G(@)e ¥AAFEZA AWA AAZE Yede

22 2 2:2
T Gt (@ )(N Uma + 21\’; sal + 21\[: 15112) 13
1.0F 23
S
e —g—
<o.sf v o TN
=
So.el a
S
Lo >
0.4 —<—ima B8A isal2 2A
e ima 6A 13a2 4A
wie i @ GA s8R 6A
0.2 e BA 152 BA
]
.225 -20 5 10 g <]

Rotor position{degree]

IR 3 E23Y RNHHR(i )0 B
.3 B

2 =2dMe A4 10000mmiA #F 7158 S00[WIFE bearingless
SRM¢] 4AE #sto i@ @74}'47&‘4 1 B4¢ #4s9ch Bearingless
SRMAA Al frojejol & A RAEAA -% 5\"*2’?_‘“# 2o} nAA
of A # Fojof g Holt 2AYA T Holg 1 F7l s
A9}, 249 AAHE H5%E $Fol 2 TAE HPsged, A
g4 A4 & ¢F 94 193 4o “i’*’b@? ANg 44 &
gk HEA HHe B YUYl YLF A4S 54 (suspension
force)22 o4 & F A7) WEo} HAR F F ) %-9-??} Avdgg
29 # Ak AE 2#8Ar). Bearingless SRME o8 43¢ A
gAS, 2 x4 94y d9e2E AUn 1o} e bearingless BEY)
2t} 3% 2 480 2tk @2A bearingless SRMY 712 HAE wigo
2 34dd g0adE adn 3AEIES 2d¢ ANYEd F2AE
RYAs] § 54 fHE & Aol

@3 g 8

{11 “2 #Y Arlvloldde] Ao ¥ §471%°, FITAVNALYA, A 11
g, W23

[2) Takahiro susuki, etc. "An Air-gap~Flux-Optented Vector Contoroller
for Stable Operation of Bearingless Induction Motors”, IEEE Trans, Vol.
36, No. 4, pp.1069-1076,July 2000

[3] Masatsugu Takemoto, etc “A Rotor design of a Permanent Magnet ~
Type Bearingless Motor Considering Demagnetization”, IEEE Trans, Vol.
3, No. 2, pp-655-660, 1997

{4] Masatsugu Takemoto, etc. "Radial Force and Torque of a Bearingless
Switched Reluctance Motor Operating in a Region of Magnetic
Saturation”, in Conf., Record IEEE-JAS Annual Meeting, 2002, pp. 35-42

- 866 -



