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Abstract.  An approach for numerical investigation of 
mixed lubricated systems is presented in this article. By 
means of the Finite Element Method, a two dimensional 
model is built and composed of one fluid lubricating two 
sliding rough surfaces. The challenge of such a model 
resides in the complexity of interactions between the 
fluid and the solid structure. The used meshing method 
called Coupled-Eulerian-Lagrangian is utilized for high 
contact topology changes, a phenomenon occurring in 
case of large translation of rough surfaces in contact with 
another viscous body. 
A model based on a two dimensional axial bush bearing 
is developed in order to evaluate the abilities of such an 
approach in calculating a contact pressure and the fric-
tion coefficient between both lubricated solids. The main 
friction coefficient is separated into solid-solid and fluid-
solid friction part. The present approach gives the oppor-
tunity to identify the influence parameters on the tribo-
logical behaviour of mixed friction systems. 

Introduction

1 Numerical Model 
1.1 Phenomenon 
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Figure 1: Mixed friction system configuration. 

1.2 Coupling method and contact algorithm 

1.3 Material properties and geometry 

Figure 2: Contact conditions between solid and fluid. 



  Albers  et al.     Mixed Friction Systems in the Micro-scale 

   SNE 23(1) – 4/2013 41 

T N 

Symbol 
fluid Quantity  Value 

Symbol 
solid Quantity Value 

 density 880 
kg/m3 

 density 7800 
kg/m3 

 dynamic 
viscosity 

0.088 
Pa.s 

 Young 
coefficient

210.109 
Pa  

sound veloci-
ty 

2135 
m/s 

 Poission 
coefficient

0.33 

Grüneisen 
ratio 

0 Yield 
stress 

234.106 
Pa 

slope of the 
Us – Up curve 

0 Yield 
strain 

0.18 

Table 1: Fluid structure parameters (on the left) and solid 
structure parameters (on the right) 

1.4 Model configuration and simulation 
process 

Figure 3: Model with boundary conditions. 
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2 Results 

2.1 Variation of the film thickness in 
hydrodynamic lubrication 

Figure 4: Influence of the film thickness.  

Figure 6: Contact pressure (MPa) in the mixed lubricated system 
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2.2 Noise effects appearing in using the CEL 

method 

Figure 5: Application of the translation velocity. 

2.3 Mixed friction model 

3 Conclusion and Outlook 
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