ARELRFRMNBFRFE

Eeligirin B (1830

£ & g RES & B. 1901050203
Fh(R): v F e THFER
b WA TAL R E G ik
B H: AT PIEMATRY
KB B F AL = 356
faB 22 R Ik i
SAES x| AR Sk &l

2023 % 5 H



BWRITHEP (BX) PXHE

FKHEFRE BB — Rl BA AR L . SRR S M R GE. LS00 PT T 48 &
SR n] CLSE LK G TR 20 L R B B, EANRESK I B R RS . N
B, ASSCRE PT T a8 BB HI BRI 45 &, B ARRORIAL L ASDRYTHE TR 25 A50R)
AT AP [F) 25 LR R B HIBOR, e PT ™Y a8 A % % il 0 FA%
RUMEE, W] UL 2 A B TR0 PT IR 15 8% (0 % Szt oA SE PR A i BT 2 B
SRIVPTT-IVERESFDIRE, BEAT G K HAIR D FHLI P RE DR B 25K

AT FUAE Mat 1ab/Simulink A E 87—/ TR PT F2i] 25 R K R R 20 FEBIL R
BEH RGH0 BB, H28 5658 PT 5 &8 B /KB R D LR B ) RS0
FURRLREAT 2 5 4 b b S e T RO 5 R T DR Y, AR AR 4800 PT %4
#e, EVERETT TSN PT 32 ] o5 BT SO0 a8 T RE AR S ERE

KA RMAUKBEFZD RNl REZEHI RS B PT 126




BRIt HEP (BX) IFXHE

Title Simulation of Surface Mounted PMSM Vector Control

Based on Fuzzy PI Control

Abstract

Permanent magnet synchronous motor is a control system with nonlinear,
strong coupling. Although the traditional PI regulator can realize the
vector control technology of permanent magnet synchronous motor, it cannot
adjust the parameters of system changes in real time. Therefore, this paper
combines PI regulator and fuzzy control theory, and realizes the vector
control technology of permanent magnet synchronous motor by variable
fuzzing, fuzzy reasoning and defuzzification, and compared with the vector
control simulation model of traditional PI regulator, it can be clearly
found that the vector control based on fuzzy PI regulator has faster
response speed, stronger anti—interference performance and other
functions, which is more in line with the high-performance drive
requirements of permanent magnet synchronous motor.

In this study, a fuzzy PI controller based permanent magnet synchronous
motor vector control system simulation model 1is established 1in
Matlab/Simulink, and then the traditional PI regulator of permanent magnet
synchronous motor vector control system simulation model is compared and
analyzed in many aspects. The results show that compared with traditional
PI controller, fuzzy PI controller has better dynamic and steady

performance.

Keywords Surface—-mounted permanent magnhet synchronous motor vector

control fuzzy PI control Infrared remote control
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B 5.1 TR0 P 2] 10 26 T 0 35 7K B ) 25 WL 2% o 2 1 47 A 7
PMSM Z# L3 5.1 Fl[E 5.2:

%£5.1 ZHFE

SHATK SHE

LFESE 4

JE - HLFH/ Q 0.958

5E T HLE/mH 5.25
iR /kg » m2 0.003
FHJE 2% 0.008

Permanent Magnet Synchronous Machine (mask) (link)

Implements a three-phase or a five-phase permanent magnet symchronous machine. The stator windings are commected in
— wye to an internal neutral point.

The three—phase machine can have sinusoidal or trapezoidal back EMF waveform. The rotor can be round or salient-
pole for the zinuseidal machine, it is round when the machine is trapezoidal. Preset models are available for the
Sinusoidal back BEMF machine.

The five-phasze machine has a sinusoidal back EMF wavefeorm and round rotor.

Configuration Parameters Advanced

Machine parameters

Compute from standard manufacturer specifications.

Stator phase resistance Rs (Ohm): |0.953 |

Armature inductance (H): |5. 25e-3 .00 | i

Machine constant

Specify: Flux linkage established by magnets (V. s) i

Flux linkage: [0.142879 0 14008 |:

Inertia, viscous damping, pole pairs, static friction [ Ji(kg.m'2) FiM.m.s) p() Tfil.m]: |[0.003 0.008 4] 0.0 |

Initial conditions [ wm(rad/s) thetam(deg) ia,ib(A) I1: |[0,0, 0, 0] [0.0,0,.0] |

Rotor flux position when theta = 0: Al:i__gped with phase A axis (origi—nal Park) ~

i 5E (0) HLH (C) i) i (A)

K 5.2 PMSM S 40 & St

(]
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FEBHAT R AR, 75 BT AL AR AR 0 45 Park 100 AR A1 d-q 4l AR bR AR H
Bidk, HRHE PMSM 3388, 78 Simulink H 38 2 [ AL PR AR e an 1] 5.3, 5.4:

—»  cos(u[3))*u[2]-sin(u[3])*u[1] (1)
Ualfa
L»  sinu[3])*u[2]+cos(u3])*u[1]
thetma Ubeta

K 5.3 Park 1A% #e ik b

iabc

2*(cos(u(4))"u(1)+cos(u(5))"u(2)+cos(u(8)) u@N3 M In  Out
2) - id
Prepres switch
>+
2°pii3 > -
-2*(sin(u(4))"u(1)+sin{u(5))"u(2)+sin(u(B))"u(3))/3 |—> in ouf—»{ 2 )
switch1 iq
_’4—
2'pil3 >

K 5.4 d-q AL bR AR b B
522 SVPWM 1k

SVPWM & & B3 H A% 0364y, 1F Simulink F3#4 %4 SVPWM £4%:, Bk T E
5.5~5.9 fiin:
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K511 HMLEREXT by Horr, SRERSBOR] P, MR R P 4%

RAEE 5.1 EERNLE#EE NG, Sidfhg PLIAT 2 KRG MR, £ 0.17 Faffa
ST, JFTEMCZ BT TRCRHE A E . 18 0.2 BP0, RGMIG 4N » m B 5E, HiEH
WENZI9 10%, FHAEGEIEINE] 10 « N » m N KGR AR E, EREERIBR.
Fe F, SRAEDH) PLRTT 48 R RGAE 0.025 PA BT E, IF HRA /NI
o ERRIIMP AT, ££ 0.2 M1 0.4 RV HBAN /N, MIXFTAE48 PTIEHI &
gi, WHRIEPIAARESRE, BA RSN RGRENE
(2) o

<Electromagnetic torque Te (N*m)=, <Electromagnetic torque Te (N*m)>

o [ 02 03 04 05 06

B 5.12 MBEEFFEXTEL, Horh RO PL IR, 2Lt e S PL%H



Ziﬂfﬁﬂkiﬁi'l‘%%% (VI:\.jC) %032 Wt 37T W

MRYEE 5.12 76 0~0.1s IS ECRE T, HETHOW PL A% b 4E th 2k o, %
NSRRI 19N «me FHECZ N, HRI P 42| (1 0 il 2 70 AH R e 1) Py 38 30
UEAE AIIK 26N « m, 52 0.08s A GEAE R E 12 %K ON » m.

7E 0.2s I SUECAE AR TEARIG AN AN « m FIB LT, JET-A50M PT 428 il (1) 46 i 2R 7E
0.203s I IA R T 5N « m [ HFREEHE, TAH R H B PL 450 14 72 8 T 2R £E 0.208s
A LS T AN « m [ HARSEHE . ARYE 07 BLAE PR, B T4 PL, OB P1 R ILH
BEER R 2 2 M [ A BE SR R P

(3) & T =AGLH I K d-q il IR A

P
Ho8 W
Tl
L1

A A
s
T
I

fh o
T
|

25— Three-Phase V-l Measurement:1 |—
o Three-Phase V-l Measurement:2
- Three-Phase V-l Measurement:3
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