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Burnishing is a finish process whose improve surface integrity after machining. The mathematical modeling allows 
inferring the approximate effects of topography of the piece and the friction between the parts, including the process 
direction with respect to the original machining. To ensure a reliable model, it is essential to contrast the numerical and 
experimental results. For that purpose, it is imperative to design a tribo-test, which replicates the conditions and 
interactions of the simulation in search of a comparable friction coefficient to optimize it later. 
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1. Introduction 

To determine the effects of ball burnishing, simplified 
numerical models have been developed neglect either, 
friction (which is the primary driver of plastic 
deformation) as well as the initial topography [1]. 
Amini et al. [2], have generated a Finite Element 
Analysis of ball burnishing on ball-end milled surfaces 
eliminating these simplifications, that is, considering the 
original topography and the effect of the friction on the 
surface area.  
The results show that the finish and the residual stresses 
are highly influenced by the friction coefficient but that 
they are independent of the burnishing direction. To 
obtain representative effects in the expected topography, 
the authors define a friction coefficient of 0.15, which 
will now be validated by an experimental method. 

2. Methods 

The surface profiles before and after burnishing were 
obtained through confocal scanning optical microscope. 
In order to design a tribo-test, it was necessary to set up 
an appropriate configuration, according to the simulation 
parameters. Table 1 and Table 2 shows a summary of 
these initial conditions. 

Table 1: Initial Milling Conditions 

Surface Material AISI 1038 steel 
Topography Ball end-milling ø10 [mm] 

Side pass width 0.3    [mm]  
Pass depth 0.2    [mm] 

Rotation speed 2000 [rpm] 
 

Table 2: Burnishing Operation Conditions 
*Applied Load 270 [N]  

indenter diameter 10 [mm] 
Forward speed 10 [mm/min] 

    * According to [3] 

2.1. Basic equation 𝐹𝑡 =  μ. 𝐹𝑛      (1) 
Ft  = Tangential Force 

Fn = Applied load μ  = Friction coefficient  

2.2. Test Configuration 

The configuration for this tribo-test is “Ball on plate”. 
Figure 1 shows the equipment adaptable to the 
rectangular geometry of the specimen and the 
preliminary configuration test. 
 

  
 

 

 

 

 

 

 

Figure 1: CETR UMT2 - Test configuration 

Specimens have been milled in the x direction and the y 
direction (different faces) to evaluate the behavior of the 
friction coefficient as a function of the previous 
machining. Load ranges with different ball diameters 
were established to reach the work pressure. Standard 
lubricants were tested to improve the friction coefficient 
and to adjust the finish surface of the piece to the previous 
requirements. 

2.3. Results  
A comparative analysis of the topography parameters 
allowed to validate the numerical model. The friction 
coefficient to obtain the final topography stablished was 
defined experimentally. This coefficient was compared 
with the simulation results and it was subsequently 
optimized by lubrication. 
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