
PREDICTION OF MATERIAL REMOVAL RATE AND TOOL WEAR RATE IN 

ELECTRICAL DISCHARGE MACHINING USING 

FEEDFORWARD NEURAL NETWORK 

ZAID BIN MOHD HANAPIAH 

(2005388963) 

BACHELOR ENGINEERING (HONS) MECHANICAL 

FACULTY OF MECHANICAL ENGINEERING 

UNIVERSITI TEKNOLOGI MARA (UiTM) 

NOVEMBER 2009 



AUTHOR DECLARATION 

"I declare that this thesis is the result of my own work except the ideas and summaries 

which I clarified their sources. The thesis has not been accepted for any degree and is 

not concurrently submitted in the candidature of any degree." 

Signed: . . . / 

Date: M[/°l 

ZATD BIN MOHD HANAPIAH 

UiTMNo. : 2005388963 



ACKNOWLEDGEMENT 

In The name Of Allah S.W.T, the Most Beneficent and Merciful 

I am grateful to the people who have made it possible for me to accomplish this work. 

First and foremost, I would like to greatly thank my supervisor Pn. Norliana binti Mohd 

Abbas for his constant encouragement, invaluable guidance, patience and understanding 

especially during my writing - up this thesis had made it possible for me to submit this 

thesis. 

Special thank to Assoc. Prof. Zaidah binti Ibrahim for her kindness to give me 

invaluable information involved in this project. Without her guidance, impossible to me 

to get crucial review of the literature related to my project. I am especially grateful to 

gracious help and concern of my classmates who shared together the information and 

opinion to do this thesis. 

Finally, word must be mentioned of our beloved parents. Without their 

understanding, encouragement and support, it would have been impossible for me to 

complete this thesis. Again to everyone who has helped in one way or another, I would 

like to say big thank you. 

II 



ABSTRACT 

Electrical discharge machining (EDM) is one of the widely used non-traditional 

machining techniques for manufacturing geometrically complex or hard material parts. 

The EDM process uses repeated electrical discharges between electrode and workpiece 

to remove material which are submerged in a dielectric medium. There are many 

researchers carried out investigation for improving the process performance by modeling 

the EDM process. Neural network (NN) is one of the most extensively used methods for 

prediction and modeling EDM process parameters. In this study, the prediction 

machining performance such as material removal rate (MRR) and tool wear rate (TWR) 

in EDM was conducted by using Matlab 7.6 (R2008a) NN Toolbox 6.0. The NN 

architecture that had been used in this project is multilayer feed forward with back 

propagation learning algorithm. The machining parameters, discharge current (I), pulse 

on time (Ton), and pulse off time (T0ff) was used as input data with MRR and TWR as 

output data. The experimental result with various machining and output parameters in 

this study was referred to journal of "Modeling of electrical discharge machining 

process using back propagation neural network and multi-objective optimization using 

non-dominating sorting genetic algorithm-II" by D. Mandal et al [21]. There are 78 

experimental data that are used for training and testing with different number of hidden 

layer and nodes. The finest NN architecture is obtained by comparing their training and 

testing performance. From the experiment, network with 3-10-10-2 architecture was 

found to be the most suitable architecture to predict the MRR and TWR. The 

architecture will be a model that can be used to predict the machining output; MRR and 

TWR with a given input; Ton, T0ff and I, for C40 steel workpiece. 
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