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Abstract: Industrial development has led to the need for ever more complex geometrical pieces in industries such as 
automotive, aerospace, electronics and others. One of the manufacturing processes that may provide these pieces is 
Electrochemical Discharge Machining (ECDM), which is a hybrid process between Electric Discharge Machining (EDM) 
and Electrochemical Machining (ECM). In contrast with EDM and ECM, ECDM enables the machining of conductive and 
non-conductive workpieces, making it very useful for the industry. However, in the literature ECDM is recognized as a 
complex process because of its operation implies the interaction of several input parameters, as well as phenomena of 
different nature, so ECDM is subject to inaccuracies and uncertainties both in the measurement of parameters as in the 
process in general. As a consequence, the design of traditional automatic controls for the correct functioning of the ECDM 
process becomes complicated, so ECDM does not yet have a marked presence in industrial processes and is in study phase. 
For a greater insertion in the industry and the development of automatic controls, it is necessary the design of models that 
establish the relationships between the input and output parameters, in order to represent the behavior of ECDM process as 
close to reality as possible. There are different techniques to model the process, however, some authors has concluded that a 
viable option for modeling ECDM is using fuzzy logic, which allows capturing variabilities, imprecisions and uncertainties in 
the process. In the present work we present a bibliographic review about the modeling of the ECDM process through 
different techniques. 
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1. Introduction  
 
The constant industrial development has demanded the fabrication of molds and pieces with complex geometries. 

Besides the necessity of machine materials that present certain characteristics of hardness, resistance and fragility. For such 
conditions is necessary applied non-conventional machining process, among this, we can find the electromachining process: 
Electrochemical Machining (ECM), Electrical Discharge Machining (EDM) and Electrochemical Discharge 
Machining(ECDM) (El-Hofy, 2005), (Davim, 2013). The ECM and EDM processes work with conductive materials of 
electric energy and have a great applicability in automotive, aerospace, electronics and others industries. The three processes 
have two electrodes known as tool electrode (cathode, connected to negative pole) and workpiece (anode, connected to 
positive pole). In EDM and ECM, both electrodes must not be in contact because its produce short-circuits and the process 
stops. The EDM process consists in submerge the electrodes in a dielectric solution like deionized water, the material 
removal occurs when the electric current increase to generate an electric arc and in this area the temperature increases; all this 
causes these small areas of the workpiece to melt (Shabgard et al., 2013).   

In the case of ECM process, the electrodes are submerged in electrolyte solution, the flow of a high electric current 
through the electrodes produces a phenomenon known as electrolysis that allows the material removal by the detachment of 
ions (Rajurkar et al., 2013), (Spieser, 2015). ECM can produces pieces with better superficial quality and less tool wear than 
EDM. In the other hand, EDM gives a higher Material Removal Rate (MRR) than ECM and allows to achieve greater 
reproduction accuracy of different pieces shape due to this process is less affected than ECM by the overcut phenomenon 
(Chak, 2016).  

The Electrochemical Discharge Machining is a combination of ECM and EDM, and it is known as a hybrid 
machining process. It can reaches higher material removal rate than EDM process and it can machine conductive and non-
conductive workpieces (Hocheng, 2011). ECDM is a complex process and time variant, in its behavior intervene several 
disciplines of the science and engineering, in addition to the conjunction of several phenomena that occur in its base 
processes (Pawar et al., 2015). Also, authors as Ranganayakulu et al. (2011) and Paul & Hiremath (2013) have reported about 
the non-linearity of MRR. By all characteristics raised, this process is in study phase and it does not have a broad industrial 

Proceedings of the 6th Annual World Conference 
of the Society for Industrial and Systems Engineering, 
Herndon, VA, USA 
October 19-20, 2017

ISBN: 97819384961-0-3 176

mailto:jansel.leyva@comimsa.com

	1. Introduction
	2. ECDM process
	3. ECDM Modeling
	4. Conclusions
	5. References



