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Fig.1 Ranges of a rocket with different launch angles
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Fig.2  Angular motions of a spinning rocket
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Table 1  Dynamics parameters of a rocket

Para. Value Para. Value
y/km 50 /rads ! 9.6
V/ms ! 192 C'vwskyy  5.778, 1.80
(7 10.03,8.91  C'y by, 0.659, 5.66
Ch, kg, 1.103,13.5  C"y, ky,  0.536, 14.8
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STABILITY OF CONING MOTION OF SPINNING
ROCKET PROJECTILES AT HIGH ALTITUDE "

Li Keyong' Zhao Liangyu'?" Zhou Wei'
(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)
(2. Key Laboratory of Dynamics and Control of Flight Vehicle, Ministry of Education, Betjing 100081, China)

Abstract To explore the reason for appearance of large angle of attack at the apogee of trajectory in mathemat-
ics, the kinematic equations of a representative spinning rocket in vertical plane is established, and the response
of angle of attack with the time-variant coefficients is further obtained mathematically. Considering the motion of
attitudes and mass of centre jointly, dynamics equations of coning motion of the rocket projectile with low rotation
rate and large launch angle is established. Taking aerodynamic nonlinearities induced by the large angle of attack
into account, stability limits of coning motion near the top of the trajectory is derived by the Lyapunov indirect

method.

Key words spinning rocket projectile, coning motion, complex angle of attack, aerodynamic nonlinearity,

Lyapunov method
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