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ABSTRACT: The opportunity lies in the fact that the development of unconventional technologies are a reality materialized in 
scientific basis, undisputed, by practical achievements resulting from their implementation in industrial processes and institutional 
support. During this whole development asked questions, and can only be useful area, are: „Transition from classic to 
unconventional technologies represented a paradigm shift - "the paradigm of the future"?”; “How has built this paradigm?”; “Which 
is the prospect of its development?”; “Which is the "future" paradigm?”. Answering these questions will be given during the 
development of this theme, focusing on the development scientific and informational. Defined scope of work is to decide where 
conventional technologies are, viewed from a development perspective and highlighting a possible paradigm shift. 
KEY WORDS: paradigm, paradigm shift, unconventional technologies, knowledge  

1. INTRODUCTION  
At this point we refer to the institutional aspect. It 
reveals that conventional technologies have had a 
great impact on the life science world, but also in 
Romania. Romanian Academy has, at its department 
of technical sciences, as distinct structure 
Commission research in unconventional 
technologies. 
Professional organization comprising national 
experts in the field is the Romanian Association for 
Unconventional Technologies.  
Professional training of future specialists in the field 
was provided by Unconventional Technologies  

specialization founded throughout the years in 
university centres in Timisoara, Bucharest, Sibiu, 
Brasov and Iasi. Currently only functioned 
specialization Nanotechnologies and 
Unconventional Systems are in Faculty of 
Engineering and Management of Technological 
Systems (IMST) of University POLITEHNICA of 
Bucharest, Figure 1. 
This decrease specializations in the field make this 
theme a pleading  "pro domo" for the importance of 
unconventional technologies.  
 

 
Figure 1. The institutional development of unconventional technologies
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2. NOTION OF PARADIGM AND ITS 
EVOLUTION 

Paradigm "is an old word that comes from the latin 
word" paradigm ". The word paradigm has been 
used in linguistics and sociology to define distinct 
concepts. Etymologically derived from the greek 
"paradeigma" (pattern, example, sample), the verb 
"paradeiknumi" (expose, to represent) and "para" 
(beside) + "deiknumi" (to present, to emphasize). 
The concept of paradigm owes Thomas Kuhn, 
physicist and philosopher. In the reference work 
"The structure of scientific revolutions" (1962), 
Thomas Huhn opposing theory that accumulation of 
facts, theories and methods for expanding 
knowledge creates a linear accumulation born from 
evolution, theory then progress is not an a 
continuous process, but rather a revolutionary 
process. 
Paradigm [2] can be defined as "what it is common 
to members of a scientific community". It 
establishes the attitude of scientists towards 
phenomena, issues and questions considered 
relevant. It is the model in which "grow some 
coagulated traditions of scientific research". 
Paradigm contributes to determining what we 
perceive or observe.  
To be accepted as a paradigm, a theory must emerge 
as better than that rivals, but do not have to explain 
all the facts with which it is faced. 
Establishment of a paradigm has a dual role: a 
sociological perspective, it establishes the research 
community; and in terms of knowledge, defining 
the problems to be solved and also their means of 
treatment.  
Accepting a normal paradigm allows the researcher 
to follow the path of untying the puzzle without 
having to constantly justify its scientific foundations 
of the field. Aim of normal science is not to find 
new theories and phenomena but to clarify the 
phenomena and theories represented by paradigm. 
Its task is to develop theories and extend their field 
of application. There is a double movement to 
deepen and expand. During this phase, the 
fundamentals of the paradigm are never criticized or 
even very rare and are explained. When a problem 
is, it is removed as an anomaly not to threaten the 
original consensus. 
Scientific investigation of the facts in the normal 
science focuses on three areas:  
• first class is researched facts that the paradigm 
has chosen as particularly relevant to the nature of 
things (means becoming more complicated are put 
to work to deepen the reality of the facts);  
• second is seeking quantitative laws linking works 
between them;  

• third is seeking qualitative regularities in the 
nature of things.  
In this way the paradigm will expand the 
interpretation of other realities and generate new 
areas of interest. In doing so, much of the 
theoretical work is to use existing theory to predict 
the actual value of factual information, this is really 
a great difficulty.  
If, during the research, a paradigm in which 
abnormalities can not be found solving in a longer 
period of time, normal science is entering a crisis. 
Lose confidence in the paradigm. Start seeking 
alternatives. "Crisis importance is that indicate 
when a change is needed." 
Introduce crisis lead to revolution and to paradigm 
shift. Change is announced by the crisis - scientific 
revolutions casts shadow before. The crisis does not 
stop until it is adopted a new paradigm. By this, 
does not expected a punctual solution because is 
required because a true conversion, a new way of 
interpreting scientific world. But the new paradigm 
occurs suddenly. Product research is extraordinary. 
New paradigm typically leads to greater 
specialization and weakens the bond researcher with 
other specialist groups. It is not comparable to prior 
paradigm. Even if the same concepts recur, do not 
have the same meaning. This completely new and 
different nature can not be explained by a 
continuous evolution, deductive and gradual. The 
paradigm shift occurs suddenly. 
During scientific revolutions no logic court could 
reasonably determine the choice between the old 
and the new paradigm.  
The emergence and the knowledge of a paradigm in 
a domain is the result of maturation of the domain 
and determine further development of its into:  
• formation and evolution of a new model of 
development of the field; 
• reconstruction field; 
• establishment of a new type of research 
• constitute a new group of researchers; 
• establish a new conceptual framework and 
methodological shared this professional group. 
Establishing a paradigm or changing it is done by 
those who put their knowledge at the service of 
science. 
Are mentioned [2] a few reasons why people are 
launched with passion in scientific research: the 
desire to be useful, the passion to explore areas of 
knowledge, hoping to find an order in things, tend 
to test knowledge ready-made or pre-existence.  
As soon as you enter the research, nothing tempts 
man than to prove that has the talent to solve 
problems like anyone else ever done it before. 
Another condition that the matter be considered 
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scientific is it to have an acceptable solution in 
conceptual and theoretical terms. In principle, the 
researcher must be able to satisfy the conceptual, 
theoretical, instrumental and methodological 
knowledge that serves.  
Paradigms are shared by scientific community 
frameworks that guide research without them 
contain strict rules for research. Everyone learns the 
theory as such, but not all apply it the same way. 
What distinguishes them specialists in their practice 
is the type of experience that it confers them how 
they use paradigm. 
In continuous effervescence of knowledge, a 
paradigm becomes dominant when certain 
conditions are met:  
• professional organizations to adopt the 
paradigm;  
• leaders to introduce and  spread the paradigm;  
• media to discuss that system of values;  
• government institutions to trust that paradigm;  
• teachers who teach;  
• special Conference to discuss the paradigm;  
• be present in all types of media;  
• groups to believe in that paradigm;  
• possibilities for deepening  the research based on 
that paradigm. 
In specialty papers [1] paradigm is defined as a set 
of rules, written or tacit laws aimed at two 
objectives. The first objective is to establish a 
framework firstly social, scientific, economic 
paradigm in which to develop and the second is to 
show how to organize the "actors" in the previously 
established frames. This process has some constant 
regardless of the type of paradigm and when that 
occurs and develops: 
• vision of reality is influenced by the paradigm; 
• if it succeeds to develop paradigm a resistance 
changing occurs; 
• external reality requires a paradigm shift;   
• what is passed from the old to the new paradigm is 
based on a strong belief generated  by the fact that 
no one can say that the new paradigm will be the 
winner; 
• those who opt to start for a new paradigm, opting 
actually for a new vision of the world, using the 
new information to solve problems; 
• new paradigm change hierarchies, thus users of 
the old paradigm lose the advantages as it 
implements the new paradigm.   
It was noted that in times of crisis, individuals are 
expected to change and are tempted to accept 
changes to resolve the crisis. They adhere to the 
new paradigm more easily, facilitating this 
transition.  

3. UNCONVENTIONAL TECHNOLOGIES - 
THE PARADIGM OF THE FUTURE 

It may seem inappropriate or obsolete to speak in 
2014 about the best known unconventional 
technologies as the engine that generates a paradigm 
shift in the conditions in which they are applicable 
in the industry of almost 70 years.  
Considering that we position ourselves in the years 
that started to implement these technologies, we can 
speak of the paradigm of the future. 
If it is true that understanding reflex stimulates 
creativity, logically, we must start from the effort to 
better understand the current problems, evolutionary 
process and their true causes. As you learn to master 
the complexities we must begin by understanding it. 
If science is the most effective way human 
knowledge of the world, however it can not develop 
without the support of technology. It progresses 
more quickly as more advanced science, [5]. 
Scientific observation of the behavior of materials, 
machinery and processes gradually shortens 
production time, reduce the size of aggregates 
production and gradually reduce the total amount of 
energy and materials necessary for their 
manufacture. All these elements are summarized in 
Figure 2.  
 

 
Figure 2. Evolution of technology 

Figure 2 shows that the dimensional processing 
methods (molding, plastic, aggregation of the 
powder or by cutting) can not be economically 
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applied and become unsatisfactory in some 
situations, such as:  
• workpiece exceptional materials with specific 
properties (high hardness, refractory, brittle, 
corrosion etc.).  
• forms of parts that are subject allegic functions;  
• need for miniaturization processing. 
All these restrictions have led the development of 
other processing methods based on the use 
dimensional erosion to remove excess of material.�
Contrary to cutting process, which is the dominant 
mechanical removal of the excess material by the 
action of a cutting tool, erosive processes, 
destroying the integrity of the surface layer of the 
object erosion is caused by the action of erosive 
agents (Agent + complex system physicochemical  
capable to cede ambient energy),[ 3]. 
Energy contained by erosive agent may be 
electrical, electromagnetic, electrochemical, 
chemical, thermal or mechanical. These types of 
energy, in the working zone are converted to 
destroy the integrity of the surface layers of the 
object submitted to erosion. This energy may be 
such kind heat, mechanical or chemical, Figure 3. 
 

 
Figure 3. Interaction erosive agent - subject to erosion 

For carrying out the process of erosion requires a 
special the spatial and temporal distribution of 
destructive energy so as to exceed the binding 
energy of the particles in the surface layers of the 
object submitted to erosion. Depending on the 
prevailing energy destructive, the basic mechanism 

of erosive destruction can be present based on one 
of the phenomena or combinations thereof:  
• melting, vaporization, sublimation of elementary 
volume of material affected by the erosive action of 
the agent;  
• material breaks in the surface layers of the object 
subject to erosion due to repeated thermal and 
mechanical action; 
• corrosion. 
Research basic physical mechanisms of erosion 
allowed establishing laws of interdependence 
between process parameters and the effects of 
erosion. Knowing lawfulness made possible routing 
erosion and the conditions under which the material 
is taking maximum and minimum. The application 
of conditions of the maximum volume of material 
removal to remove the excess material of the object 
being processed leads to the dimensional method in 
erosion processing. Minimum sampling conditions 
are used to protect against erosion. 
Procedures of dimensional erosion processing have 
the following common characteristics: 
• mechanical properties of the workpiece material 
affects secondary technological characteristics - 
except processing procedures of cavitational and 
abrasive erosion; 
• kinematics generating machined surfaces is 
relatively simple, in electrochemical and abrasive - 
cavitational or in electric erosion machining 
processes, being achieved spatial reproduction of 
the shape of the object by a simple linear motion 
feed; 
• simultaneously with the object form processing 
takes place and changes in material properties of the 
surface layers of the object processing, in some 
cases possible to improve these properties; 
• machining processes can be automated easily, 
ensuring conditions for servicing multiple machines 
simultaneously by a single operator.  
As stated these theoretical considerations, it is 
appropriate to explain how we wanted to highlight 
the paradigm and paradigm shift. 
You can not make this endeavor without knowledge 
indicate that the report was built on the basis of 
written documents and books. First sacred books 
(Bible, Koran Torah etc.), and philosophical 
writings (Confucius, Plato, Aristotle, Socrates, etc.). 
Those know how to master the reading the 
knowledge. The next step is the abstraction when 
reasoning is the main tools in mastering knowledge. 
Books are those that send the researcher in the 
library. In this moment, we are on the threshold of 
the fourth stage of information related to inflation 
and the emergence of new technologies that people 
have access to them. 
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Apparently, this sequence of acquiring knowledge 
seems "forced" to an engineer. We must not forget, 
however, the fact that the engineer is the beneficiary 
of thought, development and innovations in a field. 
Basic scientific research and related personnel are 
primarily designed to anticipate, to foreshadow new 
developments in a field. 

Because previous wording appeared the term 
science, we must not forget that at the beginning, 
science is called philosophy. 

We start from the moment that prefigured his 
theories governing cutting metals, have exhausted 
their resources, if we refer to the new materials 
required primarily for war and aviation industry. 

Then has thought another way to remove material 
were associated new forms of energy with erosive 
processes and have been studied the results. 

To highlight the theoretical considerations 
concerning the development of a paradigm, we 
propose a case study on doctoral theses carried out 
in unconventional technologies. 

One can follow, in this way, the evolution of the 
domain and obviously paradigm, both in 
development time and in content. 

Changes in the number of doctoral theses sustained 
in the years 1969 - 2011 is shown in Figures 4-7. 

An analysis of these data is superficial if it is made 
under the dictum meaning "Non multa, sed multum" 
(to mean "no more quantitative but substantial") or 
the equivalent of "Non nova sed nove (" not 
something new, but presented in a new way ") is 
superficial and irrelevant. 

The small number of works from the years 1969 - 
1979 has multiple explanations. On one side, we 
stand at the beginning of the implementation of 
these technologies in Romania, when they start to 
appear first issues facing specialists and academics 
trying to find answers. On the other hand, is further 
evidence of a weak global information results. 

This period represents the beginning (in Romania) 
detachment from the old paradigm, processing 
almost exclusively of materials. Besides the reasons 
previously presented, we can observe certain inertia 
in the separation of the old paradigm. 

It is found in the following period 1980 - 1990 the 
same level on the number of sentences. Though 
global research has made considerable progress, 
thesis topics are mostly applicative, research 
opportunities remain limited 

 
 

Figure 4. Thesis developed during 1969 – 1980 
 

 
 

Figure 5. Thesis developed during 1981 – 1990 
 

 
 

Figure 6. Thesis developed during 1990 – 2000 
 

 
 

Figure 7. Thesis developed during 2000 - 2011 
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Since 2000 there has been a tendency of increase in 
the number of theses, this proving an opening to 
sources of information worldwide state of research 
on the one side and on the other side increases the 
potential for Romanian research. 

Obviously higher number of theses in this area 
during this period symbolizes and strengthens the 
new paradigm, a substantial accumulation of 
knowledge and the thematic that will be discussed 
later observed the desire and the need to open new 
fronts of knowledge. 

Analyzing the distribution of topics addressed in the 
thesis sustained Romania since 1969, in terms of 
paradigm shift, can make the following findings. 

In the early works stand out clearly defined themes 
electrical and chemical erosion, erosion laser 
plasma and studies on the use of ultrasound. 
In the chapter "Other" can meet issues in materials 
technologies in the field of processing plastic, but 
which we believe to represent attempts to extend the 
knowledge of the old paradigm with new processes 
applied to materials by introducing new forms 
energy processing. 

 

 
 

Figure 8. Evolution of doctoral theses topics in unconventional field 
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In time, this domain, called the generically "Other" 
emerges more precise. It found unconventional 
methods and applied punctually in different fields. 
What has been called unconventional method 
derived in our view, the dictionary definition of 
unconventional - not imposed by lengthy use. 
Examples of themes below you can see various 
concerns of their total emphasizing, in particular, 
issues related to optimizing the plastic deformations 
and obtain materials and thin films. 
• Compacted metal powders under the influence of 
vibrant energy;  
• Contributions to the study of the behavior of 
carbon steel quality at cold plastic deformation at 
high speed impact by pneumo-mechanical method;  
• Contributions to cupping explosions in granular 
media;  
• Theoretical and experimental research on plastic 
deformation in electromagnetic field;  
• Research on optimization of working parameters 
in magneto-abrasive finish ferro fluids;  
• Theoretical and experimental research on deposit 
by thermal spraying technology and characteristics 
of thin films. 
If in the ’70 year  were studying subjects in areas 
"primary", EDM, ECM, ultrasound, as advanced 
knowledge was passed to study erosion complex 
processing focused beam (electron beam). 
Once the crystallization and, we might say, with 
conceptual issues elucidated relating to the process 
itself, preoccupations extended to obtain materials 
by unconventional procedures and on the equipment 
used which must achieve the performances intended 
theoretical. 
The themes of the type shown below appear more 
frequently:  
• Stability functioning study of advance  of 
unconventional hydraulic machines  
• Mobile sealing systems with low friction used in 
the hydraulic machinery unconventional;�
• Analysis electro computerized processing 
systems;�
• Research on the use of electronic equipment - 
ultrasonic performance at intensification of 
technological processes in liquid media; �
• Management with the computer at 
electrochemical erosion machines; �
• Studies on optimizing the automatic advance on 
erosion processing machines breaking electrical 
contact (EERC).�
One area that is missing from all the subjects dealt 
with, but unfortunately, it is quite under-represented, 
management in unconventional process. There are 
analyzed period only two topics: 

• Managerial Strategies for implementing and 
developing unconventional technologies in the 
engineering industry  
• Contributions to the operational management of 
production units for unconventional processing. To 
answer the question "What reveals those presented 
in the case study of doctoral thesis?" Can make the 
following comments. 
To make these specifications must present situation, 
in fact when the paradigm shift and in future 
periods.  
Equipment performance in various fields requiring 
materials with special properties. For them, the laws 
of physics and mechanics, used in conventional 
processing (those imposed by durable) partially 
exhausted its resources.  
It was necessary to find other processes, governed 
by the laws of other sphere of fundamental sciences 
for removing material. These laws remained just 
inside laboratories if there were not experiments 
showing the influence of different types of process 
variables on purpose, that the removal of material.  
This is the moment when you can use the phrase 
"non-conventional technologies - the paradigm of 
the future." 
Implementation in industrial practice of these laws 
has meant creation of equipment, creation of specific 
tools, process equipment design associated, but 
without which it would not have been undertaken. 
Finally, remember the careful selection of materials 
for the new processes are actually effective. 
These steps represent the beginning of the 
implementation of unconventional methods. It is not 
insignificant that ordinary specialists engineers or 
researchers who have adhered to this new paradigm 
had to face a certain inertia generated by those for 
whom the old paradigm was still functional and 
efficient, figure 9. 
In time, after clarifying laws governing electro 
processing, electrochemistry, ultrasound, plasma or 
laser research continued. For the afore mentioned 
areas, primary - as they were called in the paper. The 
particularity of this research was the transition from 
a global study of the process to find solutions to 
some situations with high specificity. 
If studies remained at this stage, progress would not 
be made. But ascertaining the "exhausted" the 
potential of offering this route of research, new 
approaches have emerged. 
The aim was to improve processes by combining 
two such methods. This actually represents 
phenomenological interference that may potentiate 
some aspect of processing. For these new 
approaches new processing methods and new 
equipment control were created. 
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Figure 9. Unconventional technologies pro or con 
 

As stated these new technical conditions, expanded 
the range of materials that can be processed under 
the new conditions. This process was developed in 
parallel with the emergence of the concept of 
sustainable technologies, a concept that has added 
new requirements relating to all components of a 
unconventional system: equipment, materials, 
related equipments, energy use, pollutants, etc. 
Not to omit the implementation of computerized 
technologies for processing in specific domain  
The transition to new areas of approach (equipment, 
materials, management) represents actually a 
paradigm maturation stage. In this stage, researchers  
are looking for new areas of research that enable 
further progress. 
These steps presented were within a comprehensive 
process that, in addition to researchers who have 
joined the new paradigm, that it would be impossible 
to establish as winner, we tried creating new cadres 
working in the field. 
Is the moment when in the major university centers 
are set up lines of specialization conducted under the 
generic name of "Unconventional Technologies and 
Equipment." 
In parallel, as shown at the beginning of this study, it 
was institutionalized through the creation of 
academic and professional organizations dedicated 
to unconventional technologies. It was then 
recognized that there is useful and provides real 
opportunities for scientific and economic progress. 
At the moment, no more talk about “the paradigm 
of future” on unconventional technologies, but it is 

appropriate to discuss about "the future of 
paradigm". 
 

4. THE FUTURE OF PARADIGM  
 
To determine the "future of paradigm is needed let 
us look at scientific events, although apparently less 
contact with the domain to which we have referred, 
however, preparing future paradigmatic of XXI 
century. 
These were: quantum theory (1900), general theory 
of relativity (1915) and genetics (1953). 
On the other hand, the science of the twentieth 
century was characterized by technical approach to 
scientific discovery. Through active interaction 
engineering - scientist in industry was reduced 
period of implementation of applications of these 
findings: 
• new systems of self propulsion, naval and aerial, 
that have facilitated the realization of human 
millennial dream: flight; 
• research conducted in cosmic space exploration; 
• broadcasting and television; 
• modern means of global communication. 
• new computing systems; 
• new materials and structures that have replaced 
traditional the classic materials. 
The silicon, for example, has occurred at least twice 
in human life, it is fundamentally changing: 
• the first time as a siliceous sedimentary rocks 
(silex, flintlock); 
• second time as ultra pure semiconductor silicon. 
If we refer only to these findings and think about 
their dynamics can be observed that it is necessary to 
broaden out the range technology to produce more, 
better, smaller, etc. 
At the same time it is noted that areas that appear as 
first to develop are: microelectronics, biotechnology 
and nanotechnology. Elements that enhance the 
appearance of these technologies are: 
• acceptance new by society. The emergence of 
new technologies has generated a lot of interest from 
society, manifested by the appearance of non-
governmental organizations and associations who 
perform public debates and consultations on the 
impact on society as a whole. It is important to 
clarify that enterprises integrates into their strategy 
and reluctance to potential consumers; 
• need for new equipment. Development of 
nanotechnology depends on the existence of 
complex equipment, expensive, around which the 
entire research focuses. Also, the convergence of 
disciplines makes stronger the concentration around 
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technology research, where it realizes what analysts 
describe as domain "technology agglomeration"; 
• Mobility theme. The development of 
nanotechnology is not based on a phase of 
destruction, demolition skills gained, but rather an 
evolution and transformation of existing skills. If 
many technologies replace existing ones that are 
used routinely, nanotechnologies are currently 
integrated into existing production processes, but 
involve specific skills training. 
Field of nano science and nano technology (N & N) 
would be the paradigm of the future. This growing 
field that is difficult to define, primarily due to 
complexity; it is a multidisciplinary research area 
involving the integration of knowledge of physics - 
the science that through the  quantum mechanics 
allowed understanding  the structure of atoms; 
chemistry - the science that enables understanding 
how different materials interact, biology - through 
its sub-branches (biophysics, biochemistry and 
genetics) has managed to highlight the cell structure 
and mechanisms of life sciences; numerical sciences 
– by the ability to model, visualize and simulate 
phenomena.  
How will combine this knowledge depends, in 
particular, the challenges being placed man at the 
beginning of the century and they've listed above: 
the emergence of new materials, the need for new 
technologies, depletion of energy resources etc.  
Looking for ways to solve these problems leads 
unequivocally to certain physical limitations that can 
be overcome only by removing the boundaries that 
exist between the macro and micro level of 
knowledge, or of micro and nano, but also between 
research fields. Once entered this new universe, 
unseen barriers, which restricted certain areas of 
research, fall (especially in technical field) and a 
new dimension of knowledge appear, philosophical 
dimension, without which would not be possible 
new change of paradigm, fig.10. 
Entering the world of nano materials can not lead to 
significant results without development of 
metaphysical concept because without this approach 
there are two paths that can wander researcher: 
• the first concerns the possibility of investigating 
issues that ultimately does not lead to remarkable 
progress, or as an expression who are known in folk 
wisdom, "not see the forest because of the trees";  
• the second, more dangerous,  is that it can 
achieve results against humanity. 

 

 
Figure 10. Paradigm of future 

 

5. CONCLUSIONS 
 
Analysis of the mechanism of developing paradigms 
and also paradigms shift is important, especially for 
young professionals. These mechanisms can provide 
an image of the dynamics of technological change, 
the image that give confidence and hope for them.  
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