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Abstract: The design of fault tolerant motor was studied in order to minimize the volume and weight of direct drive electromechanical

actuator, and to improve the fault tolerant and reliability. The design requirements of fault tolerant motor were analyzed, and a three-

phase twenty-four-slot twenty-pole surface permanent magnet synchronous motor was designed to meet the requirements. The parameters

of the motor were optimized. The finite element model of the motor was established to simulate a single phase short circuit or open circuit

fault. The simulation results show that the motor has a perfect property in the magnetic isolation and fault tolerant, and can meet the fault

tolerant requirements of direct drive electromechanical actuator.
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Fig.1 Block diagram of direct drive
electromechanical actuator
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Tab.1 Number of stator slots and pole-pairs

p Al PR A SR A LR AR 2
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27
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Tab.2 Winding factors
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Fig.2  Copper loss under various stator internal diameters

H 181 2 7720, o BILAR AR B E 5 A A 0 T £
VB, oAb, il 2 d I 1 A LR FE fe /)
XL LR/ I, PEFF 2 5 N4 D, = 75mm,
3.2 BHEERTAE

A HLARTRE ), A BT R GE A B
H1 &l 3(a) AT AT, 1 73 2 73 958 1 OB AR 1A 2R
AR IR DY AR A B (1] 5%, BRI R LR A A v 2
AR LR R P TR SN 1A AR T R R, e
IR B 58 2R PR SRR AR 0, el T A
R I B AR RS SR O, IR, Al
FSFSHROHATOL AR T R SR AR L g e AL
FEERAEEE L,

ey Fm ARG, SFRCBRBOR , WA
Sy VR, AL 73 BT 1l % 1 T 220 W W A A2 e o Pl R
T3 BRG] T, 2k Bl Ha Jek

L=T=7T =&, (8)

Horp R B R ek, 1 OB, N, N
R VA AL, ¢ i, R, ARG I W B .
2424 P H, YA AR [T 50— s W), £ Pl R 5 1 %l EL
W . I 3(a) 8 A SR — 25 3 A W
PEATY GNE 4(a) . i, F, 2P 7 A il
S, R, N E TSR, R, e F U A RERH,
R, N¥ETHoARHER., Ry, AT NIRRERH., R, F TR
IR, R, BRI g B
TR R R XL, R, 8K 1l
WABREL R, Ry, B8R € 5 1 BRBE AL EL,
Ry.R, MR, B/N, 5 R, R, ML, R, (R IR,
A 2T, PG, AT s AR AL T AL A 8] 4(b)
FratsiRl, f I 4(b) AT AT, iR TR EN



94 PR, A5 H IR L S AE L KRR AR LT - 137 -

' |
() rilAb e 2 A B

— T |

B je— ]L

le— B, —»_l_

\\\\b> I,
% A

BSO

(b) R TE

A
z

B3 Ul abpg 2o A B RT I

Fig.3  Diagrams of magnetic flux distribution and stator slot
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Fig.4 Magnetic circuit models of motor
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Fig.6 Magnetic flux distribution and back electromotive force with A phase excitation
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Fig.7  Finite element simulation results before
and after a phase open and short circuit
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