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Analysis of the Influence of Center-of-mass Position
Deviation on the Missile Stability Loop

Chen Yang
(Changchun Institute of Optics, Fine Mechanics & Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to solve the problem of deflection of missile’s center of mass, which is caused by missile assembly
error, the influence of missile body closed-loop stability loop is analyzed. According to the dynamics equation of the
projectile body, the open loop transfer function description model of the projectile body is established, and the stability
loop of the projectile body is designed by using the angular rate feedback structure and the three-loop overload feedback
structure independently. The robustness of the two closed-loop control structures is analyzed for a specific design example.
The simulation results show that the three-loop overload feedback structure is more robust and the dynamic characteristics

change little when the position of the missile’s center is shifted by 5%.
Keywords: static stability of missile; missile stabilization loop; robustness; assembly accuracy
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