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Optimal Sliding Mode Servo Control with Integral Term for Rocket Launcher

ZHU Yu-chuan', MA Da-wei’, LI Zhi*gangz, LE Guidgao2
(1 College of Mechanical and Electrical Engineering Nanjing University of Aeronautics and A stronautics
Nanjing 210016 Jiangsw China; 2 School of Mechanical Engineeringg Nanjing U niversity of Science
and Technology, Nanjing 210094, Jiangsu China)

Abstract: An AC position servo system of air defense rocket launcher was designed. Based on wide
variations in loads and parameters and large disturbed moment, an optimal sliding mode variable struc-
ture servo control method with integral term was presented, and a controller was designed. The com-
puter simulation results show that steady state error which is present at classical control is eliminated,
the system takes on strong robustness to load disturbance and parameter perturbation, and ensures
transient state performance figure of the system.
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Fig. 1 Position servo system structure schematic diagram of a rocket launcher
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Fig. 2 Pitching position servo system control block
(PWM) ’ diagram of a rocket launcher
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Fig. 4 AC position servo system simulation block diagram of a rocket launcher
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Fig.5 Step response curves with load distuitbance
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Fig. 6 Step response curves of double moment of inertia

(1

[2

(3]

[4

Utkin V, Guldner J, Shi J. Sliding mode control in electrome-
chanical systemg J] . Taylor & Francis, 1999. 1417— 1418.

LIU Jirkun, ER Lianjie. Sliding mode controller design for po-
sition and speed control of flight smulator servo system with large
fricition] J] . Journal of Systems Engineering and Electronics
2003, 14(3): 59— 62

. [M]. » 1995:
115—119.
TIAN Hong-qi. Sliding mode control theory and its applicarion
[ M]. Wuhan: Wuhan Publishing House, 1995:. 115—119. (in
Chinese)

. [M].

, 1996: 121— 124.
GAO Wei-bing. Varable stmucture control theory and design
method[ M] . Beijing: Science Press, 1996: 121— 124. (in Chi-
nese)

. , 2001 2: 15— 18.
SUN Chang-sheng, CHEN Jie, DOU Li-hua. Variable structure
control for sliding mode of tank stabilizator based on optimization
[J]. Acta Armamentari, 2001, 2: 15— 18. (in Chinese)

. MATLAB [ M].

s 2005; 436— 445.
LIU Jimkun. Matlab smulation for sliding mode contrwl[ M] .
Beijing: Tsinghua University Press, 2005; 436— 445. (in Chi-

nese)



