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Research on Bearing Dynamics Modeling Method of
INS Rotating Mechanism

YANG Yan-meng. YAO Jian-jun, YAN Hong-song, YUAN Da-yi, WANG Yong-zhen

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: The rotating mechanism is one of the key components of the rotation-modulation SINS.
In order to accurately simulate the dynamic characteristics of the rotating mechanism, the dynamic
modeling method of the double row ball bearing supporting the rotating shaft system is studied.
The method of using Bushing element to build the dynamic model of “three-way stiffness” bearing
with radical movement stiffness, axial movement stiffness and radial angular stiffness is proposed.
The numerical value of the three-way stiffness is calculated by means of finite element numerical
simulation. On this basis, the structural dynamics finite element model of the rotating mechanism
of the rotary modulation SINS with elastic bearing support is established, and the natural modes of
the bearing with or without angular stiffness are compared. The results show that, for the rotating
mechanism of the rotation-modulation SINS, whether the bearing model provides angular stiffness
has a great influence on the calculation accuracy, and the model with the angular stiffness is closer
to the real situation.
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Fig. 1 Cross-section view of rotating mechanism
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deep groove ball bearing
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Tab. 1 Parameters of deep groove ball bearing
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Fig. 3 Finite element model of deep groove ball bearing
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Fig. 4 Radial displacement of bearing under radial load
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Fig. 12 Rotational load-displacement diagram
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Tab. 2 Modal frequency of the rotating mechanism
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Fig. 13 Local mode of vibration with

considering angular stiffness
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