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ABSTRACT 

Greases are visco-elastical lubricants. The application of a friction stress leads to a structural 

degradation and a change of the friction and wear behaviour. An analytical description is 

developed to investigate the possibility for self-organisation inside the grease film. Some 

experimental work supported the described idea.  
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INTRODUCTION 

If a grease is stressed in a tribological process (shear process) a degradation of the thickener 

structure can be observed. These structural change is the response of the greases to the new 

energetic situation.  

Starting a friction process leads to a shift of the system out of the thermodynamic equilibrium. 

Placed in this situation a restoring force emerges. Continuing the friction process opens up the 

possibility of a stationary non-equilibrium. A further step could result in an instability. 

Instability is the requirement to start a process of self-optimization and under certain condi- 

tions the creation of dissipative structures are possible.  

It is assumed in this paper that the formation of dissipative structures are possible for greases 

too.  

 

RESULTS AND CONCLUSIONS 

Start point is the criterion for stability with [1]  
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Working some microgeometrical parameter: 

- 
 describes the soap content 

- � describes the temporary state of the grease structure 

It follows 
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Fig. 1 - Illustration of the transition between stable and non-stable 

process and interpretation of Eq. (2). 

 

Next step is to make an analytical analysis of the effects of a dissipative structure inside the 

greases film. According to [2] it is obtained 
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The assumption that �� is correlated with the structural degradation leads to a decreasing 

degradation process with an increasing stress. 
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