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Anti-overload Structure Design and Characteristic Analysis of Brushless
DC Motor on Projectile

XIAO Lei', FENG Zhiguo', ZHAO Lei’, ZHANG Yu’, KUANG Huacong'
(1. School of Mechanical Engineering, Guizhou University, Guiyang, 550025;
2. Guizhou Kaiminbo Electromechanical Technology Co., Ltd., Guiyang, 550025)

Abstract: In order to solve the problem of vulnerability of the missile-loaded motor shaft and bearing in the high overload
environment of 23 000g guided artillery projectile, the anti-high overload brushless DC motor using a combination of disc spring and
special steel ball for buffering and vibration damping is designed. Firstly, the acceleration load curve of the missile-borne motor is
obtained by calculation. The bearing and shaft of the brushless DC motor are analyzed to be the failure prone parts. Secondly,
according to the energy absorption characteristics of dish spring and steel ball, a composite damping structure of brushless DC motor
combining dish spring and special steel ball is designed in the case of limited structural space. And based on this structure, a high
speed and fast response anti-high overload motor is designed. Finally, the simulation and experimental analysis of the designed motor
show that the design of the composite buffer structure can effectively reduce the stress and deformation of the motor shafting parts
under the high overload environment. The structure of the anti-high overload motor has no obvious damage after the Marshall's drop
hammer test, and the working performance meets the requirements of precision guidance control.

Keywords: guidance projectile; anti high overload; brushless DC motor; transient dynamics; buffer shock absorption
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Tab.2 Comparison of running performance before and after

hammering test of high overload resistant motor
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