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ABSTRACT: For the future of unconventional technologies it is necessary to identifying and studying key factors influencing the 
processes that occur during processing. The paper includes several references to the role of research initiated or attended Prof. Dan 
Nanu, especially with prospects of unconventional technologies progress. It were considered concerns the aspects like: to the 
magnetic field in the work area, pulse generator, the operating system, enabling dielectric liquid or different ways for the studies of 
the EDM process, the mathematical modeling or the deisgn of one fuzzy model of the active gap in EDM.  
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1. INTRODUCTION  
The current performance of the engineering are largely 
dependent on progress of the unconventional technologies 
applied.  

In general, the modern automation is based on digital 
information technology. For automation to be successful in a 
modern system, it must be connected to a multiplicity of 
devices and information sources and destinations. [4] 

The evolutions of the unconventional technologies are done in 
a fairly brisk pace in the needs of industrial practice. These 
technologies diversified group, it’s being found in multiple 
technological solutions for the complex processing. 

Unconventional technologies progress has been achieved by 
researching various factors determine and systematized by 
different authors. Among which a special place is occupied by 
Professor Dan Nanu, whose life was devoted largely to 
optimize processing conditions actual erosion power. 

Since 1979, with the support of the thesis by Professor Dan 
Nanu, it highlights the contribution of a magnetic field that 
increases electrical efficiency by erosion processing of metallic 
materials. Research does not stop at this stage, but dioversifica, 
forming a true national doctoral school, focused on turning the 
magnetic field, the coercive fields to stimulate unconventional 
processing [3], [11], [18]. 

Next, the research program of Professor Dan Nanu, which 
attracts a number of young researchers determine key factors 
influencing diversification positively erosion processing power 
and other conventional technologies. 

Thus, the electric pulse generator characteristics, quality and 
liquid dielectric workspace dimensions of EDC, and as well as 
research methods, determining the specific mathematical 
models become true key factors in the development of 
unconventional technologies, leading to further research in 
order to optimize perpetual processes. 

Remarkable are the contributions to substantial transfer 
modification during dimensional processing using electrical 
erosion with coercive fields.[16], [17] 

2. RESEARCH ON PULSE GENERATORS 
One interesting research on optimizing performance pulse 
generator to increase erosion processing power, "comes to test 
the effect of year electric field, generated by alternative voltage 
pulses in the ignition process of EDM [7], [9]. This new design 
comes to enlarge the Possibilities of an Experimental 
Investigation pulse generator [13] previously realized at the 
Non Conventional Technologies Research Center of the 
"Lucian Blaga" University of Sibiu. 

The internal structure of the control unit is presented in Figure  
1. The control unit delivers the input signals UR, UD to the 
power unit. UD and UR are a train of programmable number of 
pulses (NP). Input signal NP is represented by a k bits number. 
The operation of the control unit is dictated by a controller. [3] 

 
Figure 1. Block diagram of the control unit [3] 
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Figure 2. Bloc diagram of the pulse generator [3] 

The architecture of the pulse generator, containing the two 
previous presented blocks, is shown in Figure 2. START and 
INIT are general on/off signals and NP releases the 
programmed pulse train. 

 
Figure 3. Simulation result [3] 

Figure 3 presents an example of simulation result: the control 
unit delivers a train of NP=2 pulses. 

The design was realized using VHDL as hardware description 
language and WARP-6.3 as development tool [4]. The 
simulation tool was ALDEC-ActivHDLSim6.3. The target 
circuit was CY39100V676- 200MBC, a high density CPLD 
made by Cypress Semiconductor. [13] 

The described pulse generator offers the possibility to study 
and test the effect of alternative pulses during the pre-ignition 
phase on the EDM elementary process. It is a possibility to 
increase the rate of electricl discharges in the dielectric liquid. 

Using programmable circuits and VHDL design techniques it 
becomes relatively easy to realize a pulse generator which can 
deliver a train with a programmable number of pulses. [13]. 

The bloc diagram of these devices is presented in figure 4. The 
PWM signals can have the same frequency, or each one can 
operate independently with a duty cycle resolution as low as 
1.05 ns. [12] 

The PWM can generate a set of triggers that will start the ADC 
operation, fault signals can stop the PWM operation, currents 
greater than a defined threshold in the internal comparators can 
inhibit the PWM outputs, and the PWM period counter can be 
reset by external signals to implement constant-off/-on outputs. 

The high speed 10-bit ADC can sample up to five signals at the 
same time and will always converts two input channels at a 
time (usually one current and one voltage).[12]  
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Figure 4. Bloc diagram of microcontrollers dsPIC33FJ32GS406/606/608/610 dsPIC33FJ64GS406/606/608/610, [12] 

 

With the presented microcontrollers can be realized the power 
supply for the pulse generator of EDM machine. The power 
supply is working in the switched mode of electronic power 
devices (IGBT or MOSFET).  

It has a digital control and many possibilities to communicate.  

Inner microcontroller of power correction circuit can calculate 
the electrical consumed energy without additional sensors to 
acquire mains voltage and current consumed information. 

This information can be used by the central processor for 
optimize the technological process considering the electrical 
consumed energy. [12] 

3. MODELING OF THE ELECTRIC 
EROSION PROCESS 

Professor Dan Nanu approached several methods of study of 
the electric erosion processing, making the modeling of the 
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electric erosion process using the singular electric discharge 
method. 

The electric erosion processing is one of the various 
unconventional means of processing in which the process 
phenomenon is a very interesting one.  

There are a multitude of phenomena and phenomenological 
aspects and also an impressive number of parameters that we 
have to consider in the proper process. 

In the experimental study of the phenomena that lead to the 
transformation of the electro-magnetic energy in destructive 
energy of the integrity of the processed object surfaces the 
research method based on singular discharges is universally 
accepted. The method consists in the emergence, between a 
transfer object and a processed object of an isolated (singular) 
electrical discharge, having well-established parameters, 
followed by the qualitative and quantitative evaluation of the 
effects of the discharge on the surfaces of the two interacting 
objects. [17] 

The efficiency of the research by means of the singular 
discharge method is conditioned by the precise knowledge of 
the initial conditions by the exact establishing of the impulse 
parameters and by the evaluation of the discharge effects. The 
laboratory experiments prove to be extremely interesting and 
useful due to the information they provide, which also proved 
to be really useful in the fundamental and also applicative 
research of the material prelevation process by electric erosion. 
[17]  

The main goal was to establish certain dependence relations 
between the impulse parameters and the effects of the 
discharge. The  conclusions permit us, on one hand, to clarify 
the fundamental physical phenomena, which occur in the 
process and, on the other hand, to establish new directions of 
optimizing the real process of dimensional processing by 
electric erosion. The specialized literature presents 
experimental research on the study of the utility of the singular 
discharge with a view to establishing for example the influence 
of the exterior magnetic field on the means of processing by 
electric erosion. 

Another aspect of research was about about of dimensional 
altering of the erosive interstice, of the electric erosion 
processing.  

For this experimental research, it was designed, manufactured 
and utilized equipment comprising a mechanical part and an 
impulse generator, an amplifier and a static switch. The 
relation between the theoretical knowledge and the practical 
one represents a very important issue in the machine 
construction industry. [13] 

Another way for modeling was by using a fuzzy model of the 
active gap in EDM. [8] The fuzzyfication, inference and 
unfuzzyfication stages are described, as well as the different 
argument based options in realising the model. The results of 
several tests of the proposed model, using the WinFACT 
simulation software, are researched.  

The process is represented by a couple of elements : a 2nd 
order element (k, ωo, ζ) who simulates the machining 
equipment and a 1st order element describing the relation 
between current and voltage during the process ( Uav =Uo - 
RoIav) where Uo - the no-load voltage of the pulse source and 
Ro - the equivalent resistance of the discharge circuit.  

 
 
Figure 5. Automatic control system including the fuzzy entity 

as a controller. [8] 

The proposed fuzzy model can be improved by taking into 
consideration more pulse parameters. This model can be useful 
for studying the influence of the electric pulse parameters on 
the EDM process. [8] 

4. NONCONVENTIONAL TECHNOLOGIES 
FOR MINIATURE OBJECTS 

 Professor Dan Nanu was interested in the clarifying of 
many lines of research directions and application of 
unconventional technologies. The miniaturization of the 
objects prepared for the processing determines a lot of 
features., in the realation with the workspaces dimensional 
micro-  or nano- level.  

Speedy technicality of nano-outer space, especially of the 
micro-dimensional one, is not anymore a scientific world 
curiosity as it was seen at the beginnings. It became a more 
significant necessity of life, including manifestations in the 
most important areas of human activity. This necessity is 
determined especially on one side, by the information society 
where the informative flux is rapidly evolving directly 
accorded with the real-time processing of these information 
and on the other side, by the more stringent necessity of society 
to dispose of all new and with special properties materials, 
capable to satisfy stringent requests imposed by new 
exploitation conditions. [6] 

In exchange, nonconventional technologies, where stiffness of 
necessary object to spatially localise the eroding agent - 
accepted tool for these machining processes can be very little 
or even non existent, are a great importance for micro-
technologies. Thus, machining processes with jets, where jet 
diameter can be reduced to micro-technologies specific values, 
are representing basic dimensional machining processes for 
micro-technologies’ applicability. Photon (laser) beam 
machining and the ones with corpuscular jets (electronic beam 
and ionic beam) are already dimensional machining processes 
specific to micro-technologies. They are applicable not only to 
dimensional machining, but are also useful for structural or 
chemical modification processes, for determination of some 
dimensions or properties, etc. [6] 

A special place for micro-dimensional machining is occupied 
by chemical erosion. As this dimensional machining process is 
one of few machining processes with material removal which 
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does not develop forces, so there are no stresses of stiff objects 
during machining process, the machined objects and 
participating stiff objects to material removal process can be of 
extremely low stiffness, in the very end even not to be stiff at 
all. This advantage makes chemical erosion process to be one 
of the processes that presently are on of the first places in 
macro-dimensional machining processes and also to posses an 
important place in the nano-machining field. It has to be 
noticed the fact that combined processes which are based on 
chemical actions – electrochemical erosion and complex 
electrical erosion – have an extremely high range of 
applicability in this microdimensional field. 

Nano-dimensional field through its specific, characterised by 
dimensions placed to an extreme dimensional limit, cannot 
appeal to presently understood machining processes. Talking 
about outer space units where at atomic or molecular 
dimensional level, their stiffness is not manifesting, which 
leads to impossibility to apply even adapted presently known 
conventional or nonconventional machining processes (with 
partial exception of chemical erosion). For machining in this 
dimensional field are necessary chemistry, biology and 
physics’ specific techniques and technologies, to achieve units 
of pointed spot, linear or surface structures and to implement 
nanometric structures into superficial layers of some macro-
bodies in order to modify their superficial properties. 

From presented ones in can be concluded that nonconventional 
dimensional machining technologies are occupying an 
important place in the area of objects machining technologies, 
characterised by micro-dimensions and is the only destructive 
possibility of action upon objects to nano-dimensional level. At 
their application, these technologies are totally respecting 
technological principles, physical mechanisms and principled 
structure of necessary technological systems, but also pretend 
some rules and particularities to become efficient in micro-
dimensional field. This finding is leading to necessity of 
focusing scientific research from nonconventional machining 
field also to this domain, especially that applicability of micro-
products is rapidly enlarging. [6] 

5. CONCLUSIONS 
The progress of the unconventional technologies depends on a 
number of factors. Throughout his career the researcher-
professor Dan Nanu addressed a variety of issues related: to the 
magnetic field in the work area, pulse generator, the operating 
system, enabling dielectric liquid, or different ways for the 
studies of the EDM process, the mathematical modeling or the 
deisgn of one fuzzy model of the active gap in EDM.  

After the rigorous researches conducted were drawn a number 
of conclusions that can create new research assumptions based 
on correct argumentation supported. Among the most 
important conclusions are: 

 if the computer running the expert system is a database, it 
can be set to generate results directly in the database. 
 for each processing type it will be possible to use the 

expert system to make the best decision regarding the setting of 
pulse generator  
 using programmable circuits and VHDL design techniques 

it becomes relatively easy to realize a pulse generator which 
can deliver a train with a programmable number of pulses 
 the power supply is working in the switched mode of 

electronic power devices (IGBT or MOSFET), that it has a 
digital control and many possibilities to communicate.  

 when there is an ensemble of magnetic fields overlapped 
with the erosive interstice an energy excess appears. If this 
energy has a certain value then it leads to a breaking of the 
discharge column, and so practically to a discharge 
fragmentation.  
 the existence of a larger number of power lines generates 

an increase of the ionized gas channel, therefore increasing its 
radial dimension, fact that can explain a large quantity of 
removed material that is the column fragmentation by means of 
acceleration of the Skin-Pinch effect. 
 the activation of the material prelevation process in the 

dimensional processing by electric erosion leads to a widening 
of the application area of the analyzed procedure 
 it was proposed fuzzy model, that can be improved by 

taking into consideration more pulse parameters. This model 
can be useful for studying the influence of the electric pulse 
parameters on the EDM process.  

The exceptional contribution of Mr. Teacher-Researcher DAN 
NANU for unconventional technology development is more 
valuable to count how countless situations in which he found 
their place in solving of many problems from the industrial 
technologies.  

Thus, it is the members of the Romanian Association of 
Unconventional Technologies (ARTN), [18], to broaden the 
scope of dissemination of research results in Romania and in 
abroad, now when these it shows novelty and utility.  
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