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 The growing market for Microsystems (MST) and Micro-Electromechanical Systems 

(MEMS) is driving the search for alternative manufacturing techniques to microelectronics-

based technologies, which are generally expensive and time-consuming. Hot-embossing and 

micro-injection modeling of thermoplastics appear to be industrially viable processes [1]. 

However, both require the use of master models, usually made in hard materials such as steel. 

The fabrication of these master models cannot be carried out by processes coming from the 

silicon processes (plasma machining, ion beam, ...) [2], because these techniques are not 

compatible with hard materials such as steel. Thus, other micromachining processes are used, 

such as laser machining, electrochemical machining or micro electrical discharge machining 

(µEDM) … We are interested here in µEDM. The principle of this process is based on the use 

of a cylindrical thin tool that erodes the workpiece surface. The two electrodes are immersed 

in a dielectric with a distance of a few micrometers (gap) [3]. When an electrical potential is 

applied between the two electrodes, electrical discharges are generated which cause material 

erosion. Efficient machining requires a high material removal rate (MRR) with a low 

electrode wear rate (EWR) and a smooth workpiece surface. However, during machining, we 

encounter several problems (electrode polarity inversion, micro-tool wear, variable energy 

discharges) which reduce the machining quality. We present here the experimental results 

obtained to characterize the effect of different parameters: (1) Electrical polarization 

(workpiece/electrode), machining voltage and current, working capacity. (2) Physical: micro-

tool diameter, gap, dielectric, discharge distribution. In order to control the interaction 

between these different parameters, we propose an electrical model of the plasma of the 

micro-discharges.   
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