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Abstract 

In the Present study, effortsare taken to develop an artificial neural 

network model for predicting surface hardness of single roller burnishing 

operation. Single roller burnishing operation is designed based on Taguchi 

orthogonal design matrix. An ANN model was developed based on 

burnishing process parameters like speed, feed, force and number of 

passes for prediction using Matlab. It is observed that developed ANN 

model with accuracy of around 98% 

Keywords: Artificial neural network, Burnishing process, surface 

hardness, Taguchi method, predicted hardness 

 

1. Introduction 

Now a days, the post-machining operationsare considered to be very important, like laser pinning 

process, shot blasting, shut pinning and burnishing. This will result ingood surface finish, 

geometrical tolerance and closed dimensional accuracy.Another process which is follows as Roller 

burnishing. This is work hardening process. Practically in this pressure is applied throughhard and 

smooth roller on surface of work material. This will deform the material permanently [1,2]. To 

improve the surface roughness the burnishing process is used. Out of all these above processes the  

RollerBurnishing process is considered asa most economical, very simple and time saving process. 

The major advantages of this process is improvement in mechanical propertiesof the machined 

surface of workpiece [4], maximum residual stresses in compression[10] and fatigue.Burnishing 

force, speed, feed rate, workpeice material, roller material, number of passes and lubrication [1-10] 

are the parameters which are significantly affecting the mechanical properties of the material. 
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In this paper, the surface hardness was estimated as a function of four factors namely, 

1. burnishing speed,  

2. feed rate,  

3. burnishing force and  

4. number of passes.  
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ANOVA method is primarily used by the researchers to analyze the effect of control factors of 

any experiments on the outcome of the experiment. In this experiment the outcome is the 

surface hardness. So the co-relation between the control factor and hardness need to be 

evaluated by using ANOVA methodology. A detailed study and comparison is made and 

compared the  results from the methods as, Taguchi method, regression analysis and fuzzy logic 

model for surface hardness. 

Experimental Details 

In this experimental study, the Aluminium_6061 is used. The Chemical composition of which can 

be seen in the following table.  

 

 

Fig. 1.A roller burnishing tool  
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Fig.2 Burnishing setup  

 

Fig. 3workspace after burnishing   

 

Artificial Neural Network 

ANN implemented in Matlab technology. Based on input and output parameter values, an ANN 

creates multi layers neural networks. Input layer match input columns in the grid, and output layers 

layer match output columns in the grid .Hidden layers are connect input and output layers. The 

training of the ANN model is done on the training data set partially selected on random basis from 

the original dataset. The same datacan be usedfor validation. After completion of the training the 

generated model is further tested. The training data is then inputted by separate files are used for 

different queries [6]. 
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4. RESULT AND DISCUSSION 

Taguchi analysis is done with L25 orthogonal array. The different factors and their different levels 

of the experiment is as shown below. 
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The F – Ratio is calculated the surface roughness. 

 

 

Table :The result of ANOVA for surface roughness 

The Force* value 7.89 which is greater than F 0.025, 4, 8 is 5.053. So, the burnishing force is the most 

significant factor for surface micro hardness. 
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CONCLUSIONS : 

The experimental results demonstrate the uniqueness of using the ANNOVA methos in evaluating 

the important and causal parameters of the experiments. The evaluations of the i. four burnishing 

variables, ii.  no. of passes, iii. speed burnishing force and iv. feed rate were investigated using 

DOE and ANN. DOE with ANN was employed to evaluate the effects of burnishing parameters on 

the surface hardness on aluminium alloy. The significant factor on the surface hardness is 

determined as burnishing force.  

 

The effect of individual parameter on surface hardness is as follows:  

i. Burnishing Speed - As Speed increases, surface hardness increases reaches to maximum 

value and again decreases  

ii. Burnishing Feed - As Feed increases, surface hardness increases reaches to maximum 

value and again decreases 

iii. Burnishing Force - As Force increases, surface hardness is continuously increases 

reaches to maximum.  

iv. Number of passes:- As Number of Passes inc., surface hardness inc. then dec. and inc. 
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