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Novel Duty Ratio Modulation Strategy for PMSM DTC System
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Abstract: In order to suppress the significant torque ripple and flux linkage ripple in CDTC
( conventional direct torque control ) -driven PMSM ( permanent magnet synchronous motor ) , and
to reduce the calculations in conventional duty ratio modulation strategies, a novel duty ratio
modulation strategy for PMSM DTC ( direct torque control ) system was proposed. The impact
factors of torque and flux linkage ripples could be distinguished using the proposed strategy
through the active angle between stator linkage and sector vector. A new switching table was
designed to ensure the optimal choice of voltage vector. The simplified duty ratio calculation
equations were obtained with the minimum calculations. Simulation and experimental results show
that the novel modulation strategy can maintain the dynamic response in CDTC and suppress
torque and flux linkage ripples efficiently.

Key words: duty ratio modulation; PMSM ( permanent magnet synchronous motor) ; DTC( direct
torque control) ; torque ripple; flux linkage ripple

KRG LA R R el st s ARG Sl A P R

P RTINS RIS

ORI TR AR 4 AT R
JT e BT AU, R 7K R 1R 25 r AR P A 42 o 5
W LA SR B P R B R AR A O 2. e B
%ET”’%'J%?JJ Mg 7 R s L A7 o Dt L B R ]

I T X 9 38 R K e B K [ 28
mm ABREGERBEIR A L B AR R T R G AT
TEI R K Bh f  fok B0 5 R 45 Tt (e 45 L LA
ASTERER . W] ORFF 7K 1 [F) 2 B ML B R R 4

KA. 2017 -03 -08

E&WA.: EZEE S LT H (2017YBF1300900) .

fEHEE N
S0

P RRWE (1989 - ), J L INARIEIT A, RAE R LR, ERE (1963 - ), 5,

éﬁ%ﬁﬂﬁﬂ%ﬂ@%&%ﬁ] T Iil V\] Hh2f B BT IE H A

E?ﬁﬁ%ﬁ%ﬁﬂ%éh%ﬁ%ﬂj%ﬁT 8 AL IR
IRt AR PR BIL I R R 52 s L PO L A 1R
25, PR P 5 L R B 2 Bk PRI I TR
R GE T — N R P e B A A A
R YA 0 i R R AR TR R S
WY, B R M R P B IR AR

LT, RAC R EHIR, Lk



1674 AKX FFR(ARFFIR)

% 39 A

P 2R GEHE K S AN REBE R SIXE LU ] 14 IR, Sy
ARAN I FEHE K Sh AR EERK Sl , SCHR[ 6 -9 ] $ Hi X
PR T O B EAT o 2 TR, 203l R T A
HOEUEE AT N TR AR R E N Y B L REE
FIE I P AR P il A5 5 SR BT T R GERIRRAS
PERE. R LT ] s X R G R RETR THA R, A1
i 2% R AR A A IR, ELFE R bk s R B K sl ox
Pl R GEPERE A R BE R R, Bh
WRAE R GRS A S A A 8, it 2
SRR =S HEI A R AR (.

BEXT AR AN, AR S — g B 5 2 HE
] SHEME. T 5G , THARREA J U e R K sl R e ok
B AR Z 80 U R A B B R R RS E T
T P Bt X7 B, DB AR5 2RO 5 3% P ik
FRAEF R A s i, MUIHE S B0 AL o 23 HE A 5K
PR — il 300 B0 e D P e O o 5 L

D7 FURISEBGA R BAE T T 5 B3 L 5 25 1
A S B ] AT R R SO, 5 G B R R
il ZR G LR, B AR 2 o s L 3 ) SR ] L
TEPRUEAR e i R 40 R4 sh S L PERERT$2 T,
TR FRITRT A P 5 o R S LA ) 2R e e o Ik sl R
HERKSh AA R H, 1 258 T i R G AR A g
HOREN:HN

1 BT RITT
T o - B AT 0T ELHE R AR R 1 4%

SR T S I 1 R ARG B E
PR RGO RFEME 1 PR,

B
|8
Nt
¢51””””“H“”.1‘“0'1
02 Vl 4
> %
Vs
BE1 a-PURRFEEHEEHRZNEE

Fig. 1 Space voltage vector and stator flux linkage
sector in a- B reference frame
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Fig. 2 Relationships between the total ripple value
and duty ratio and the variable k
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Table 3 Parameters of the PMSM
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Fig. 4 Torque ripples waveforms of CDTC and DDTC systems
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Fig. 5 Flux linkage ripples waveforms of CDTC and DDTC systems
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Fig. 6 Dynamic response waveforms of CDTC and DDTC systems
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Fig. 8 Torque and flux linkage waveforms of PMSM under CDTC
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