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Research on the Influence of Road Excitation on Rocket Launcher Servo Control

DU Tianzhu', YANG Li' ,WANG Maoyu’, QIAO Haitao’ , GUO Cean'

(1. Shenyang Ligong University , Shenyang 110159, China; 2. Jilin 3305 Machinery Factory , Dunhua 133709, China)

Abstract; To enhance the control accuracy of the rocket launcher,a study on the impact of differ-
ent road grades on the performance of the rocket launcher servo system was conducted. This study
focuses on the permanent magnet synchronous motor (PMSM) servo system of a rocket launcher.
Using white noise method,the road roughness information of Class C,D,and E roads is converted
into random noise signals,which are then applied to the motor as load disturbances for simulation.
The research analyzes the impact of different vehicle speeds and various road conditions on the ser-
vo system performance. The influences of different vehicle speeds and road grades on the servo sys-
tem are analyzed. The results indicate that the rocket launcher servo system exhibits random oscilla-
tions in output angle under road excitation. The maximum rotational error of the rocket launcher
significantly increases with the escalation of the road grade and exhibits a doubling growth trend.
Under the same road grade, the higher the vehicle speed is,the greater the maximum rotational error
is. Moreover , the larger the road grade is, the more significant the influence of the vehicle speed
change is. When traveling at a speed of 20 m/s on the E-grade road surface,its maximum rotational
error is 0. 120 4° ;accounting for 24. 1% of the performance index. Road excitation has a considera-
ble influence on the control accuracy of the rocket launcher’ s PMSM servo system,and compensa-
tion for it needs to be considered in the design of the control strategy.
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Fig.1 PI controller structure
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Table 1 GB 7031—86 pavement classification standards
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Table 2 Roughness coefficient of typical test pavement
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Fig.3 Permanent magnet synchronous motor control structure diagram
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Fig.4 PI control output angle curve without load
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Table 3 Servo performance index of rocket launcher
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Table 4 Motor model parameters
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Fig.5 Velocity output angle curve of class C pavement
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Fig.6 Velocity output angle curve of class D pavement
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Fig.7 Velocity output angle curve of class E pavement
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Fig.8 Error distribution under three kinds of pavement
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Fig.10 Maximum rotation error curves and fittings of

trend curves under different working conditions
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