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A study on the dynamic characteristics of rotor systems supported by angular contact
ball bearings with the axial displacement preload varied
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ABSTRACT

This paper presents the dynamic analysis and experiment for rotor systems supported by angular contact ball
bearings subjected to axial displacement preload. A dynamic software, which has been developed by the authors for
the analysis of rotor systems supported by angular contact ball bearings, is used to simulate a uniform shaft system
supported by two angular contact ball bearings with the axial displacement preload varied. Experiments are also
performed to validate the simulation. An experimental system is constructed which consists of a uniform shaft, two
bearings and a device for adjusting the axial displacement preload. Through a series of simulation and experiment,
the dynamic characteristics of rotor systems with angular contact ball bearings subject to axial displacement preload

are investigated.
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Fig. 1 Schematic diagram of angular contact
ball bearing
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Table 1 Specifications of the experimental system

Property Data
Length 600 mm
Diameter 70~75 mm
Shaft Young's modulus 209E9 Pa
Density 7833 Kg/ m®
Poisson ration 0.3
Bearing Type 7014C
Ball number 20 EA
Bearing | Inner ring diameter 70 mm
Outer ring diameter 110 mm
Bearing breadth 20 mm

(b) The device for the axial displacement

preload

Fig. 2 Experimental system
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Fig. 3 Comparison of simulated and measured natural
frequencies with the axial displacement preload
varied: (a) First, (b) Second, (¢) Third
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Fig. 4 Comparison of bearing stiffness coefficients;
(a) force preload (b) displacement preload
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