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Table 1 Motor parameters selected in this paper
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Figure 1 Flux linkage data diagram of the prototype
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Figure 3 SRM control system block diagram
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AR T X A T W T DX T B T R A
1% o SRMAESE DTC A 6 R X LA K 6 4L R R
i, 23 ) L E R A 600, fE—SE AL B R Y
R Rt AN O e A Ok R, AT A 6 kAR B BR
A, 2 T BT kB 72 R, R X X b 7
AT e AR SCHR IR AT 12 KB 12 RE M H
TR T7 1%
2.2 REER1RZAENERZREERS

G B 0 BE P R AR SCXS
AR AT WO K DBy O 1 ek 3 L
K,

ABIFFE A T AR T AN X FRAH F 25
AR AR AR DA TF A B A TR 1 00, AT LUK B — A
o320 3 AR R A 35 T A [R) I

RA b BT R O EAE, R T KR B LR
B RA =S, a4l E AT R I E, RS
0 F/m; Y b FAEMKCWIRT, Ze4] b e &k
T, PR -1 SRR R HARA 3 AR
A, =M SRM A 27 MHLUEIRAS . BT SRM =
FEAR R B RV FEB AT I, AR PR SE 4 Y HL R
PO AEAE R AR SC BUH 6 AN HL R R AR
DTC [ FEA HL R % 5] B P38 6 A ad 9 Ay 1
A, NE S BiR,

V(0,1,-1)
V(-1,1,-1 Vy(1,1-1)
fi¢ Vb) v
V(-1,1,0) \N4 N=3 V (1,0,-1)
W\ N=2
\
VELLD e S/ Nep Pelsl-D
e - v
a N=7 \ w
/,/
" N=8 N=11
V(-10,1) « “ B
V(-1,-1,1) V,(1-L1)

FASEE)

V(0,-1.1)

Es5 HEHNBEZEXEE
Figure 5 Improved voltage space vector diagram

ME A LLEN 12 B ERE V, ~V,
R 12 BIX N =1~12, 84 5 X 5 30°,
T FIETTE AE A B E 1,0, -1 KR A&
M TR, Blanki v, FRoR o A IE i
JE LB 1RES, -V, 3RoR o MG & f &, B R
—PIRZ a b WS o ISR, 2 (8] LR R B2 i
SHHEANBEREZN AWM.V, =1 XV, +
O0xV, +(-1) xV_

AL oA LS AR, AR AT AR A AT AT LA
V, ~ Vo, R e (0 2R B SR 47 o i i A i PR T LN
B b X5 T b 327 A 2 08 0 Tl (L, AT
Vo8V, B D B, TR Y, Bl
V, R EEE TRV, WV, A R
AV, BV, . GG AN R R X A A R R
X IO ) B G AR AR S DR R B AR R Ak 2
JI7R 28 T 09 0 B W /N 25 T g 1 I 3
S VS BV A NS v N RS R D R |
Tl 5k
3 hESH

AR b3 P 35 2 09 45 i 7 X, #E MATLAB/
simulink FREE T 458 6/4 B = A ¥ &% BHL e BL

Wil R G 07 HAERL AL) S R B B S SR
PLSERAF— 8, ik 1 s, il A BRoT o0



52 TBIN K 2 22 4 (T 22 B

2022 4F

x2 BEXREBERESR
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Direct Torque Control of Switched Reluctance Motor Based on Cubic Torque

Sharing Function

BAI Guochang, WU Hesong, ZHENG Peng

(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Switched reluctance motor (SRM) had the advantages of simple structure, low cost and large star-
ting torque, but it also had the disadvantage of large torque ripple. Direct torque control could reduce torque
ripple of SRM, but there was torque runaway during commutation. In order to avoid it, it was necessary to
optimize the direct torque control of SRM. The proposed paper combined the cubic torque sharing function with
direct torque control, which aimed at synthesizing constant instantaneous torque and distributed the desired
torque of each phase in different positions. Through torque hysteresis control, the synthetic instantaneous
torque was tracked to the command torque output by the speed closed-loop controller to achieve balanced phase
commutation and thus suppressed torque ripple, and subdivided six sectors of traditional direct torque control.
Switch tables were optimized by adding transition voltage vectors, and torque runaway was avoided by combi-
ning magnetic link and torque double hysteresis control methods. Finally, the control method was verified by
digital simulation and experiment. The results showed that when the motor speed reached 3 000 r/min and the
load torque was 1 N+m, the torque ripple was reduced from 98. 56% to 21.24% ; When the load torque was
1.5 N-m, the torque ripple was reduced from 58.71% to 19.05%. The torque ripple of SRM was less than
that of direct torque control.
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