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Ignition algorithm for attitude control solid-propellant

nozzles in kinetic interceptor

LI Guanghua, ZHANG Hongbo, TANG Guojian
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Using solid-propellant nozzles is one of the best schemes for kinetic interceptor to realize the fast response and high precision of

attitude control. A mixed searching algorithm for ignition combination was presented for a novel attitude control solid-propellant nozzle in kinetic

interceptor. Firstly, the configuration of solid-propellant nozzles was described and spin requirements of the kinetic interceptor were analyzed. Then

the mixed searching algorithm was designed by a combination of sorting method and interval searching method. Sorting method is selected when the

number of available nozzles is small and interval searching method is chosen on the contrary. Results of instruction torque approximation simulation

and attitude control numerical simulation suggest that the algorithm can track the instruction torque effectively and achieve attitude tracking quickly

and with a high precision.
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Fig.1  Configuration of solid-propellant nozzles on

kinetic interceptor
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Fig.2 Pulse effectiveness varying with spin

angular velocity and time
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Fig.3 Concept of ignition center
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Fig.4 Flow-process diagram of mixed searching algorithm
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Tab.1 Results of mixed searching for reference torques
52 NF(N - m) FBAEHH(N - m) RGeS R IREHRBEFN (s) HeZE BT ()
10 0 I 0 3.688 x107° 2.828 x10°°
50 47.5 4 1 4.312x1077 2.844 x10°°
100 102.5 2,5 2 1.016 x10°° 2.828 x10°°
200 202.5 1,2,10 3 6.211 x10°° 2.828 x107°
300 297.5 1,2,3,4,9 5 8.594 x10°° 2.828 x10°°
500 502.5 1,2,3,4,5,7,8,9,10 9 4.031 x1077 2.844 x10°°
600 550 1,2,3,4,5,6,7,8,9,10 10 3.109 x10~* 2.828 x10°°
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