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Improved Direct Torque Control in Brushless DC Motor Drives

LIN Hai, LIANG Zhong, YAN Mao-de, LI Xiao-hui, LI Gang, CHEN Jin-ping
(School of Electronic and Conirol Engineering, Chang’ an University, Xi’an 710064, Shaanxi, China)

Abstract: An investigation of an inproved direct torque control (DTC) for brushless DC motor (BLDC) drives in
120 elec. degree conduction mode was described. The performance of torque in BLDC-DTC system was analyzed.
Keeping the amplitude of stator flux linkage constant and controlling its rotary speed are keys to obtain a fast torque
response. The part of controlling the amplitude of stator flux linkage was removed in the system for its ineffectiveness,
then a novel DTC strategy which include two different switching tables and two estimators for flux linkage and torque
was proposed. The simulation results verify the proposed scheme and demonstrate that it has a much better steady state
performance while keeping a good dynamic performance compared with the traditional PWM method.
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Fig.1 Three-phase six-switch inverter
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Fig.2 Stator flux linkage control
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Tab.1  The switching table of the inverter

N i i i v v Vi
v v, 2 Vs 12 v,
R 72 v, 14 v, v, |72
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Tab.2  The switching table of the inverter having zero vector

N i 1l 1 v v VI
H VZ VX V4 VS V() Vl
"o W Vo Vo Vo Vv, V,

4 A BLDC-DTC 7 % 5231
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Fig.3 The block diagram of the control system
Horp PR AR 18R 2, YN TR
B AR B2 T X6 G B AR R T 5 KR % 1] SR A
EHRR LT B O 2
HLE N

3 p
1= o,

[, k)~ W, (k— D) ,(k)} (8)
ol TR
1I’m(k) = 1I’m(k) —Li Sa(k)
{%;(k) W)~ L i, (k) )
TR R TR A
W (k)= W, (k— ) +[u, (k= )~ R_i (k- DI,
W (k) =W, (k- 1) +[uy(k— )~ R.i (k- DIT. (10)
HW (k)= arctan(‘l’s 5 (k)/ 1I’m(k))
SR T B RN s k- 1A B R | —
WHIRREA
LEDL b RERE R A b S B
TR, T E R B 2 365 5 A L
FERE . SRR VL, O I TR IR
W TR 3o o R 4 K M sl
P BORE, 27 T A T B RS e
TR R IS s T R0 4 P TR e
13

V() =W, (k= D] (k) +




WAAES 20145 HF445 F8H

TERGH , S 560 0] DL 5 P il #3945
o AT LUE BN (R ) B9 AT AU T
FL ML E %8 21 H BEL AT R JR%, A OB R ML S 8
HIE RGBT TIEREZ B
42 FEHER

F T B UELL BB AT, LA 1B e
3 000 r/min BTk B AL 7 B SER . 7ER

G ar BRI TR VR 2. IR 4 FiE
ST, AL TTRRE , ML TGS 2 [ L 2
IR 1A 6 AR ASKUIN R o 7 45 R4F
AHE AR . X 4 FNE S, FE R T Y
Py EZE R, R gemm N PR , B A BT i AR
SPERE. HBALE PN B REREFRT A BRIS 4007 o

0.3
>
= -
= (5) §}01
.: O.W,A er S0
£ 5 P Wi -0.1
€ sjtvhgtuiphiiputatggghgly  —0.2
=

0.640.66 0.68 0.7 0.72 0.740.76 203-02-0.10 0.10203
s W,/Wh

(a) I . LRI AE (b) 5 TREREZS LI

B4 SRFJTFRER 1 il Rt Has
Fig.4 The simulation results of the control

system with the switching table 1
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Fig.5 The simulation results of the control

system with the switching table 2
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