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The stratified surfaces are extremely important from a functional point of view. These surfaces usually have traces of 
more than one machining process; additionally, they can also have traces of wear processes. The appropriate precise 
mathematical description of the bearing area curve presented on the probability paper (called Material Probability Curve 
(MPC)) of these surfaces can provide detailed information about the functional properties of the surface and about the 
wear processes. In the following study, this issue is presented and discussed. In addition, a new model is presented that 
describes the evolution of these types of surface texture, allowing one to obtain the mentioned information. 
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1. Introduction 

Stratified surfaces produced to fulfil different functional 
properties, specially those after exploitation periods, can 
have more than two-Gaussian components such as the 
one presented in Fig.1. Therefore, these surfaces are 
difficult to describe, because the three linear regions 
(1,2,3) come from different Gaussian components of 
these surfaces. Recently, various methods have been 
proposed to describe morphologically stratified surfaces 
[1] in addition to a few standards; ISO 13565-2 and ISO 
13565-3. However, these approaches do not allow one to 
describe the MPC having a multi-Gaussian character of 
ordinates. Lately introduced methods [2] do not provide 
a complete MPC model, additionally, the number of 
components should be known in advance. It should be 
highlighted that from the tribological point of view these 
three components of the surface play a very important 
role (1 - contact mechanics, 2 - oil spread, 3 - oil 
maintenance). Due to the above, some fundamental 
question arise mainly: How mathematically describe this 
kind of MPC and determine the tribologically important 
information? 

2. Methods 

To answer the question presented in the Introduction, 
a new mathematical model of MPC (called MPCModel)  is 
introduced in this paper. The new MPCModel will be used 
to analyse the data after tribological experiments. 
Different tactile, as well as non-contact, 3D topometers 
have been used to collect data of three-process surfaces 
in well-known machining and wear processes. 

3. Results  

The new MPCModel gives the possibility to automatically 
and precisely describe the MPC (see Fig. 1) of this kind 
of surface texture, allowing one to analyze the Wear 
Level (59.56% of Material Ratio (MR)) and Honing 
Level (98.88% of MR), as well as separately describe 
particular surface texture components such as plateau (1), 
valley (2), and very deep additional texture (3). As a 
result of using this model, parameters such as the 
Standard Deviation (SD) and the mean value of the 
particular Gaussian components of the surface can be 
obtained. On the basis of the proposed approach, reverse 
engineering allowing one to obtain the MPC of a not 

worn surface is possible, thus giving the opportunity to 
calculate a local linear wear. It should be noted that the 
SD of the plateau section (1) is especially important due 
to the tribological properties of contact mechanics. 

 

Fig. 1. Analysis of the surface texture under exploitation 
conditions presented using the proposed model. 

4. Discussion 

Summing up the above, the proposed model allows 
description and analysis of surface transitional 
transformations due to friction and allows prediction of 
their consequences on the behaviour of tribological 
properties. It can be highlighted that the usefulness of the 
model to control surface roughness and possible effects 
of contact mechanics is extremely important in prediction 
of tribological properties. 
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