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Research on Attitude Control of Kinetic Energy Interceptor under
Blended Operation of Lateral Thrust and Aerodynamic Force

XU M ing- liang, LIU L+ hua, TANG Gue-jian, ZHU Long-kui
(College of A erospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: An attitude control method of kinetic energy nterceptor under blended operation of lateral thust and aerodynamic force
was developed and a short period movement model of interceptor was presented. A combined control system was designed, using linear
quadratic optimal tracking control theory and the fire logic of attiude contwl missiles. Through analyzing the nonlinear tolerance, a
conclusion was drawn that the system has strong robusticity to the thrust bias. Simulation resulis of attitude control and six dimension
intercept trajectory with lateral jet interaction show that the control method proposed has quick response characteristic and good tracking
performance for guidance command, and it can meet the demands of direct interception in the terminal phase.
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Fig. 1 Missiles arrangement of odd and even Fig.2  Projection of needed thwst vector

rings in the ring direction
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Fig.3  The optimal tracking system with nonlinear disturbance of feedback matrix
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Fig. 4 Overload response of pitch
channel in imiate body frame
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Fi.5 Overload response of yaw
channel in imitate body frame
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Fig. 6 Commanded control of
rudder in body frame
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Tab.1 Missiles consume during tracking the step-type overload

0 0 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 0
0 1 0 0 1 0 0 1 0 0 1 0 1 1 1 0 0 0
0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1
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0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0
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Fig. 10 Tracking curve of overload Fig. 11 Tracking cuwve of overload
in pitch channel (body frame) in yaw channel ( body frame)
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Tab.2 Statistics of interception performance

(s) (m) ()
3 2254 0. 2076 138
3 2258 0. 3991 112
10 11 ,
2 2 1m7
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