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The paper presents the influence of the grease thickener and wall material on the thickness of the boundary 
layer and its rheological properties. Research has shown that soap greases have the greatest ability to form a 
boundary layer. The thickest boundary layer was formed by lithium greases. Lubricants thickened with 
overbased calcium sulfonate and bentonite did not form the boundary layer. The research was carried out with 
the use of rotational rheometer. The modified Yilmazer and Kalyon method was used to determine the thickness 
of the boundary layer. 
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1. Introduction 

Wall effects play a major role in grease flow resistances. 
Through the proper selection of constructional materials 
one can reduce the resistance, by as much as 35% at 
lubrication system starting [1]. The wall effects occurring 
in greases also play a major role during the lubrication of 
active steel surfaces of friction junctions. Greases 
capable of forming a thickener-depleted boundary layer 
are characterized by greater lubricating ability during the 
elastohydrodynamic lubrication of rolling bearings 
owing to the fact that they form a durable superficial 
layer [2]. This particularly applies to greases thickened 
with fiber-shaped particles and low-to-moderate loaded 
friction junctions. In the literature on the subject one can 
also find information of the effect of grease slip itself in 
the vicinity of the structural components of rolling 
bearings on the lubrication of the bearings. The aim of 
the study is to evaluate the influence of the grease 
thickener and wall material on the rheological properties 
of the boundary layer and its thickness. 

2. Materials and methods 

Five types of greases of the same consistency class, 
thickened with various thickeners (lithium, calcium with 
10 wt. % graphite, aluminum, overbased calcium 
sulfonate and bentonite) were tested. The boundary layer 
formation in the vicinity of various construction 
materials (adsorbents) was analyzed. The research was 
carried out with the use of a rotational rheometer. The 

modified Yilmazer and Kalyon [3] method was used to 
determine the thickness δ of the boundary layer. The 
plateau modulus 𝐺𝑁0  was determined to evaluate the 
degree of cross-linking of the soap thickener in the 
boundary layer. 

3. Results 

Research has shown that the type of thickener and wall 
material have a huge impact on the thickness and 
rheological properties of the boundary layer. The thickest 
wall layer was formed by greases thickened with metal 
soaps. Sulphonate and bentonite greases did not form the 
boundary layer. Cross-linking of the thickener particles 
decreased with increasing thickness of the boundary 
layer. Table 1 shows the results of the boundary layer 
thickness and plateau modulus. 
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Table 1. Thickness and cross-linking of the boundary layer in lubricating greases 
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