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Dynamic Sliding Mode Speed Control of PMSM Based on DSP
FENG Qiao', WANG Na’
(1.Wuxi Vocational Institute of Arts & Technology , Yixing 214200, Jiangsu , China;2.College of Electrical
Engineering , Henan University of Technology , Zhengzhou 450001 , Henan , China)

Abstract: In order to improve the control performance of permanent magnet synchronous motor (PMSM) servo
system, weaken the influence of uncertainty in the system, and solve the chattering problem in traditional SMC
technology, a dynamic sliding mode control (DSMC) method was proposed. Firstly, based on the PMSM
mathematical model, the traditional PID type SMC method was designed. At the same time, the DSMC method was
designed to weaken the chattering phenomenon and further improve the robustness of the system. DSMC can obtain a
hierarchical sliding surface by adding an additional dynamic variable, so as to ensure that the system still has fast and
accurate speed tracking performance in the presence of parameter changes, external disturbances and other
uncertainties. Finally, the validity of the proposed method was verified by the MC56F8346 DSP control core. The
experimental results show that the proposed DSMC method can track the given signal faster and better than the
traditional SMC,and has stronger robustness.
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Fig.1  Block diagram of PMSM servo system based on DSMC
29

(8)

(AR IIBENER il




wAEF 2022F F£52K H104

I, A REER B AL & TR R R A )

5% SR R R AL A LA B s ), JH v R AR
FH P i & , 0RE 42 i 45 >k F DSMC. B 3CXF
SMC F1 DSMC J5 %47 T X o
21 SMCi&it
FE X REN
e,(t)=67(t)—0,(1) (9)
Krpe, (8) AL B IR 200 (1) W RKESH 5
FhiE
e PID U ¥ A% 1 oy
S(t)=é,(t)+ Ae, (1) + Azf;eg(r)dT (10)
Ao S () MBI A, A, N4 E IR AL
X (10) 3K T 0l 15
S(t)=¢&,(t)+ Ae,(t)+ Aye, (1) (11)
#X(6) A ORAKX (1) AT
S(t)=6"(t) = 6.(t)+ Aé, (1) + Aye,(t)
=07 (1)~ A,0,(t) - BU(t) - I'(t)+
Ae,(t)+ Aye,(t)
(12)
B AR A TR GRS B A A
T, i S (1) =0, B

S(t))| =0 (13)

Usye = U,

BRI AR(12), ATk b il Al
US“()=B,'167 (1)~ A,0,(t) = B,U(t) -
)+ Xé,()+ Aye, (1))
(14)
A H U y SMC I3 s i
WU A
UM =B {8Msgn[S(¢)]}  (15)
% UM Ry SMC U4 il 5 sen () 455 bR
B0 Sk SMC It 25
L, 2562 (14) F1=l (15) 745 SMC & 5t 4
Pl
Usy = UG+ U™
=B {07 (1) - A,0,(t)+ A é, (1) +
Ayey(t) + 0™ sgn[S(2)]}) (16)
2.2 DSMCi&it
H T R G0 PAAAERT [H) 23 [A] 23R DL K SMC T
5 RN AEAE , R G ) 77 B 3/ N I
FEREHR, S T HIESEHR sl A i RTE R
2()=S(t)+ A,S()+ A4f;S(T)dT (17)

4 (0) B AU 5 A5, A, W IEH AL
455 306) 1 (12), FFxF X (17) 5K Tl 45
30

C(0)=S(t)+A,S(1)+A,S(¢)
=[0"(t)-A,0,(1)-B,U(t)-T(t)+A,é,(1)+
Azeﬂ(t)]+A3[ée(t)+)\1é0(t)+)‘zee(t)]+
ALés ()4 A e, (142, [ ey(7)dr |

=" (1)~ H(1)-A,xB,U(1)-B,U(1)-
AmXF(t)—j“(t)+q11[f(t)+q2é9(t)+
q3eg(t)+q4j';eg(2')dr (18)
Hr H@t)=A, xA,0.(t) &,(1)=0" -0,
g, = A, A, g = A, + A A+ A,

G5 = AMAs + A A, g, = ALA,
W(t)=07(t)~A,0,(t) - BUt) - I'(t)
FC)=0, M St)+ A8(1)+ A,S(1)=0,

b, BT B A M AR T 1) s ol Ry
= [ 0meeyde o (19)

UM = B0 (1) - A, xBU(t)— H(t) +
QIW(t) + ‘I2éo(t) + ‘hea(t) +
g.f es(m)de +6™ s [C(0)]) (20)

Ao 8"V Sk DSMC [ E i 25
DSMC 25 FHE 1 2 Fiw

2 DSMC 25 HHE
Fig.2  Structure diagram of DSMC

3 KRR ESH

BT TIA R A7 19 DSP S50 &, H% SMC Al
DSMC 3 J5 47 il #7031 i FH T PMSM 3 J& 2 |
Gerp HEAT SEE, S UE T B DT A AP . DSP A
5 MCS56F8346 , T DSP ) PMSM 52 56 F- 15 4n
K3 7R

3 LT DSP iy PMSM 82561 &
Fig.3 Experimental platform of PMSM based on DSP

SE 5 v T i PMSM 2488 : R=2.875 Q, ¥=



B A S R EE R R AUEh A T AR 4 )

WA 20225 H524 1o

0.175 Wb, L,=L,=8.5 mH, J=0.005 kg-m2,p=2 H
Bk DSMC J5 45 A3 850HE o SMC 7 i 5 Lk 7
XFHCSEgS o X R G A = A 2 E RS, D
3 PMSM 7 3 2R 458 1 BR B PERE . 3 T SMC A1l
DSMC #& T (1) PMSM 32 £ i o il £k 4n /&1 4 BT 7w
MR 4 J H 2077 B AT LA HY, DSMC 73 T 1)
JEE BRBEME B AT, i 2R BR R R A

1500

~ 1000 SMC
£ 500
£
< 5500
N
:}%g S A
I >3 3

S
()BT SMC Ty 8 2 i 1o 1 2%

(b)H:FDSMCFK}lE LA ESS
4 ZAMPLE T PMSM 2R 48 i 17 i 28
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