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Fig. 1 Architecture of dynamics simulation platform for cylindrical roller bearings
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of rolling bearing cages
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Abstract: The service performance of rolling bearings, as a kind of core fundamental component in rail transit equipment, directly
impacts the operational safety of the equipment. The rolling bearing cages, as weak components within the bearings, are highly suscepti-
ble to deformation, wear, and fatigue fracture under complex and harsh alternating excitation conditions, so they are a primary source of
overall bearing failure. To effectively mitigate the risk of cage failure and guide its forward optimal design, this paper provides a compre-
hensive and systematic review of analysis methods for dynamic characteristics of rolling bearing cages. Firstly, this paper outlines the
evolution of overall dynamic analysis methods for rolling bearings, and highlights a transition from self-programmed numerical solutions
towards hybrid modeling integrating secondary development technologies. Secondly, this paper explores in depth the dynamic service
characteristics of cages, summarizes in detail the evolution of cage collision characteristics and motion stability under different lubrica-
tion states and complex variable conditions, and provides a systematic overview of related dynamic performance testing methods. Third-
ly, this paper reviews the transition of cage fatigue life assessment methods from early-stage physical fracture tracing towards quantita-
tive prediction based on co-simulation of dynamics and finite element analysis. Finally, this paper summarizes the shortcomings of exist-
ing research in addressing extreme alternating excitations and multi-parameter synchronous measurements. This paper proposes that fu-
ture breakthroughs are urgently needed in areas such as high-fidelity coupled dynamics mechanisms under complex variable conditions,
highly anti-interference, non-destructive, synchronous dynamic testing technologies, and dynamic fatigue damage prediction models
based on transient strong impacts. This paper aims to provide a reference for the fatigue-resistant design and lifecycle operation and
maintenance of high-performance rolling bearing cages.

Keywords: rail transit; rolling bearing; cage; dynamic characteristics; fatigue life; FEM
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