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Contactless measurement method was developed for film thickness diagnostics of hydrostatic bearings, more 
specifically for large-scale bearings. The contactless optical measurement is based on monocular tracking 
method, which is versatile and easily applicable for in-field measurements and hydrostatic lubricating film 
diagnostics. The proposed method is compared with analytical calculation and film thickness data obtained 
directly from distance sensors. The preliminary results show good agreement of data obtained from distance 
sensors and analytical calculation. The proposed method could be used for hydrostatic bearing pad leveling or 
film thickness diagnostics to avoid costly maintenance in case of collision.  
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1. Introduction 

A large load carrying capacity, very low friction, almost 
no wear and very high movement precision [1] are the 
key reasons why are such bearings widely used for large-
scale structures [2], such as turntables and guideways, 
giant telescopes or antennas, and more. However, to 
secure a proper operation, a uniform lubricating film 
must be secured. Pad levelling is influenced by the 
manufacturing precision, especially in case of large-scale 
hydrostatic bearings. Usually used methods for film 
thickness evaluation require a high number of distance 
sensors and data evaluation. On the contrary, optical 
methods [3] could be used to obtain the information 
about film thickness at certain points with sufficient 
precision. This approach has not yet been proposed for 
hydrostatic bearing film thickness measurement.  

2. Methods 

The comparison of film thickness prediction, and 
measurement using distance sensors and optical method 
is performed on experimental device described below. 
 

2.1 Experimental device 

Hydrostatic bearing dual pad (HSB2P) experimental 
device consists of two hydrostatic bearing pads, slider, 
loading frame and hydraulic aggregate for pressurized oil 
supply (Figure 1). Film thickness (h) is directly measured 
using distance sensors mounted on pads. 

 
Figure 1: Overview of the HSB2P. 

 

2.2 Optical point tracking (OPT) method 

The contactless film thickness measurement is carried 
out using monocular tracking method. The film thickness 
is estimated based on relative position of rigid point 
patterns (Figure 2) on bearing pad and slider (the more 
points, the higher precision), before and after the 
establishment of the lubricating film (ΔY). The expected 
film thickness measurement error is under 0.001 mm. 

 
Figure 2: Layout of the points (A1, B1-An, Bn) used for OPT and 

distance sensors on the hydrostatic pad (X1-X2). 

 

2.3 Results 

The obtained results from the HSB2P show a good 
agreement with the prediction based on analytical 
calculation above 10 kN load (Figure 3). The comparison 
of all three approaches will be presented at the 
conference.  

 
Figure 3: Lubricating film thickness comparison of distance sensor 

data and predicted results. 

3. Discussion 

The OPT helps us to obtain the film thickness value at 
certain points to determine whether the hydrostatic 
bearing operates in normal conditions or not. The 
lubricating film thickness is usually 0.01-0.1 mm, and its 
stability is crucial for proper operation. The proposed 
method offers quick and versatile measurement of 
hydrostatic bearing film thickness with 0.001 mm 
precision, thus could be also used for smaller bearings. 
The proposed method brings a new approach to 
lubricating film measurement to avoid collision of the 
surfaces due to inaccurate leveling of the hydrostatic 
pads.    
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