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A B S T R A C T

The thickness variation of a large bearing ring is an important measure effecting on the rotational accuracy and
partly defining the dynamic properties of the bearing. For example, when a bearing inner ring is installed on a
rotor shaft, the final roundness profile of the installed bearing inner ring is the sum of the roundness profile of
the rotor shaft roundness and the thickness variations of the inner ring and the possible conical adapter sleeve. In
the present study, a device and a method for measuring the thickness variation of large roller element bearing
rings was presented. To enhance the measurement quality, each measurement consisted of 20 rounds of mea-
surement data, which were averaged in the frequency domain after the Fast Fourier Transform. In addition, the
quality of the measurement was analysed by comparisons with existing devices, coordinate measurement ma-
chine (CMM) and roundness measurement machine, and by repeatability measurements. In the analysis, both
thickness variation profiles and their harmonic components were investigated. The results show, that the overall
agreements with the CMM and the roundness measurement machine were satisfying and good respectively. The
repeatability of the proposed device was similar to the roundness measurement machine. According to the
results, the device and the method were considered to be valid and deserve further interest and investigation for
the bearing ring measurements.

1. Introduction

The modern industry has higher requirements for efficiency and
reduced vibration emissions, which have led to an increasing interest
towards precise components for large-scale rotor systems. Bearings are
a core component of a rotor system. Large-scale bearings are used, e.g.,
in the fields of power generation, maritime industry and paper and steel
manufacturing. Bearing failure related unscheduled maintenance
breaks as well as vibratory excitation from the bearings lead to con-
siderable yet avoidable costs. In addition, as renewable energy sources,
such as wind turbines, are increasing their market share [1] their re-
liability and safety are key factors for successful operation and thus for
ensuring high availability of critical infrastructure.

Bearing inner and outer ring thickness variation is one of the
components determining the quality of a bearing. In large bearings, the
ring is relatively thin and flexible compared to the rotor shaft and
housing in the final assembly. Thus, the rings deform to the shape of the

adjacent parts and the roundness of individual components becomes
less significant. Consequently, for example in the case of bearing inner
ring, the final roundness profile consists of the geometry of the shaft
and thickness variations of the possible adapter sleeve and the bearing
inner ring (Fig. 1). Thus, the clearance of an installed roller element
bearing may be affected by the thickness variation leading to declined
wear and dynamic behaviour properties.

The inner ring, outer ring and rolling elements have geometrical
errors, which cause harmful vibration at frequencies proportional to the
rotating frequency of the rotor. Remarkable bearing element excitations
are caused by the roundness profile of the bearing inner ring, which, in
many applications, is attached to the rotor and rotates at the same
frequency. The connection between the harmonic components of the
roundness profile and the subcritical resonance vibration of the large
rotor are investigated and confirmed by two recent publications [2,3].
Excess vibration exerts cyclic forces onto the rotor system and foun-
dation, which may excite harmful vibration in other functional parts of
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