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Abstract: To obtain a high dynamic response and high precision control of the electric servo system under unknown
disturbance, a multi-mode composite control algorithm based on time-optimal control and sliding-mode control is
proposed. In this control algorithm, the available range of time-optimal control and sliding-mode control are elabo-
rated in detail through the analysis of precise dynamic model and feature model of the electric servo system. The
simulation results of this control algorithm are also verified. The results show that the proposed multi-mode com-

posite control can effectively improve the dynamic-response speed and steady-state accuracy of the electric servo sys-

Vol. 4 No. 5
September 2021

tem and can realize reliable and stable operation under unknown disturbance.

Keywords: electric servo system; time-optimal control; sliding-mode control; multi-mode composite control

0 3l

A A AR A B AT B S
PR AR A HO L Bl A IR AR S Y B A e
TRASTERE. PUTIURE IR M TR 2ok, i
Sl iz 2 e A DK e ] 3 AR 5 AT AR R R S
M EE AL oy, B AR IR B BLL A2 S AL
RIS S 2 R R R IR AT
BH ATROE . BRIk RSB A RAEL
Peo DL S BN 0 E RS RF T, X HHEIRE T &
G0 2l A5 5 155 AR IRORS JEE R 4R T

T

x WAS B H. 2020-07-31; 5= B A 2021-03-08

ot 1k o 0 R B AR T AR A E A O
e G 14y v 20 ) Al 2R 48 42 i 22 5% U o3 M7 O i
fricit, SClk [3-4] MR4E R G A i (55 2 1A
19 0R 22 Bl 25 8 B 4 ] AR S A, LS B R B A
s (HJE. SRR TR g, PR I Bl
i BOR A BRAE . SCHR [5-7] 2 3R T A R 26
B PID 42 50k, e —E R LSBT ik &
GErm s AR . SCEk (81 $ T DU £ il A
MR 2% O AR R RE R, MR 1k R RS
AORFAEAE Y, ANl T SePr R A . SCEk L9 A

2458, BEAAAFLAL G ELS (51777013); BRAKAFFLELSL (51907009)
EEEA: LE (1995, B, M4, E-mail: 944193128@qq. com



94

(ESESEZSIL]

B4k

B A M R AL BRI E 3, RS
i B, s AT R R, TC W TR 2 T S BRI R
{EL 7 I S B AR SE A A R 22 N R Y A A
T AR5 Bl 2 i R RS, 7 I ] e A A
I 220 i ) e R A AN W I — A T S U 4 F
73— AR, AL AR 25 - 2 AP T AT AL g O
WAL SOk [12-130 B w42 i U 4 B 2
BN PR R R 25 DL/ R S B g,
TEBR 22 B /N I D) 8 O 2k 5 . (HIA % I8 B 4L
PEFE A R AR A IR 2 . Uk [14-15] 2 i 3 A
T Bang-Bang ¥l £ — [y & 48 b (193& 0 HlL X
FEAe g g A IR & e b 9 0 #E AT T 1Rdi e dr, A
Ohy A A o N 4 o S O ok . AR B
FL Bl ) R AR G0 AR AR A Y A Ay b, AR SR T —
ot T 11 i 42 o - 9 A A 25 R 4 o HE AT 45 5 1Y
SR A W VR IR T e B AL 4 ] 5
T AR A R 4 B 1 ) it O iR O E T IX
], JF R 5 T H g Rl Ik R G0 8 g 2 A Y
FBAT TR,

1 HBEIHERERSFFEER

L2 Al e 2 48 R AE RS AL AN &1 1 B R, FE AR
IFi) 3R sy Hh P 42 B A, T AR A A A AE Bl S
VL 5 A ) S AR I 15 22 90 Bl N 5 Bl ) 2 AR R 4
Mo FRAERE A B A i R RE T AL Bh T S A A Y
A TEST BT AR IR ZR G A HE T R B R R 1L G A2
FBERI M RS R, B T TRSE., @K
FL 3 ] IR 2R 46 45 1l 45 B A5 5 5 S P 3R A 3k pR
BH B RGET R R N
. 1
G(s) :m
(D) . AL B OB ARAGE . AT AR RE R R A
e B, JOoRESR R K. I REG K.

QD)

Dynamic model

R

U 1 i K
?‘ Ls+r |15 TV TS

Kr,

Feature model

v I i

As+B K

1 EHARERFHFEER

Fig. 1 Characteristic model of electric servo system
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Fig. 2 Ideal deceleration track
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Fig. 3 Applicable range of multi-mode composite control
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Tab. 1 Electrical servo system parameters
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Fig. 4 5° step response curve
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Tab.2 5° step response performance
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Fig. 5 5° step response curve with load
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Tab.3 5° step response performance with load
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Fig. 6 5Hz position tracking curve
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