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Impact and analysis of bearing installation errors and pre-tightening

amount on the resonant frequency of seeker servo mechanism

YU Naihui'* | LIANG Keshan', WU Wei' , CAO Yujun'
(1. College of Artificial Intelligence, National University of Defense Technology, Changsha 410073, China;
2. The PLA Unit 31636, Kunming 650300, China)

Abstract: To predict the dynamic characteristics of seeker servo mechanism in the process of precision assembly, the quantitative relationship

between the micro assembly parameters and the resonance frequency of servo mechanism was built by using the theoretical modeling method. Based

on the Hertz contact theory, a five-degree-of-freedom bearing stiffness model was established and the influence of the micro assembly errors on the

bearing stiffness matrix was modeled and analyzed. Using the theory of Timoshenko beam, the cell matrix of elastic multi-diameter shaft was

derived. The method of solving the eigenvalue and eigenvector of the whole system was determined. An analysis system for resonant frequency of

servo mechanism was established through using MATLAB/GUI and the experimental system was established to verify the theoretical model. The

analysis and experimental results show that the established analytical method and system can accurately calculate the resonant frequency variation

caused by the micro-assembly errors of bearing. This method solves the problem of dynamic characteristic prediction in the process of precision

assembly of servo mechanism.
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Fig.1 Schematic diagram of uniaxial servo mechanism
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Fig.2 Finite analysis model of the bearing-rotor system
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Fig.3 Force analysis and frame definition for the bearing
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Fig.6 Influence of radial deviation on bearing stiffness matrix
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Frequency response curve when bearing

pre-tightening amount is 0. 02 mm
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