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Abstract: The textile technology has served in the past mainly the basic clothing requirements. The 
high complexity of the processes and the great diversification of the raw materials obliged the textile 
technologists to remain focused on the tasks of their core issues. The interaction of the textile 
technology with the other fields of engineering was limited in the use and application of the 
technological improvements of the other sectors in it. Over the years the textile industry became an 
excellent application field of the mechanical, electrical, electronics, chemical etc. engineering. The 
push of the offered technologies increased the productivity and the quality issues in the field of 
textiles. In parallel, the incorporation of the new technologies increased the capability of the textile 
engineering and gave it the opportunity to offer new materials and structures. The new items were 
used for the favour of improved textile products. Later the new materials and structures were exported 
in the neighboring sectors finding excellent applications and solving respective technical problems. 
Obviously, textile technology took a new role and came technologically closer to the other engineering 
fields and it ignited a lot of technological changes. 
Keywords: Textile Materials, Textile Structures. 
 
 
1. INTRODUCTION 
 
Textile technology passed from the hand driven operations of the ancient times to the 
industrialized era without conceptual changes. The fibres had to be preprocessed and then 
spun in order to get the textile yarns. The yarns through the weaving or knitting phase were 
interlaced for the production of the fabrics. The dyeing and finishing stages resulted in the 
final form of the textile fabrics. The makings up processes were important for the 
transformation of the fabrics in garments or other domestic final use objects. Although the 
concept remained the same for centuries, in the last few decades the changes in terms of 
production speed, response times, production cost and diversification of the products were 
huge. There is no means to compare the productivity of a contemporary spinning frame or a 
loom or a knitting machine with the respective of the near past. The extensive use of 
industrial control and automation systems in the production lines has eliminated the influence 
of the expertise for the setting up or the regulation and operation of the machines. Complex 
procedures became ordinary and trivial since they are computer-supported. These changes 
made possible the increase of the quality of the produced goods, the increase of the 
production rates and finally it made easier the production without highly skilled personnel, 
enabling thus the production in less developed areas with limited resources.  
 
 

 
 



ARTTE 
 

 

Applied Researches in Technics, Technologies and Education 
Journal of the Faculty of Technics and Technologies, Trakia University 
https://sites.google.com/a/trakia-uni.bg/artte/ 

 

ARTTE Vol. 2, No. 1, 2014 ISSN 1314-8788 (print), ISSN 1314-8796 (online) 

2 
 

 

 

 
 

Figure 1. Initial technology flow towards the textile engineering field 
 
The technological background as it has been stated above, enabled up to six collections of 
clothes in the market every year, very low prices and a lot of design capabilities. The clothing 
and domestic textiles have reached the saturation level from the technical point of view. 
However the field of the technical textiles in parallel to the modern multifunctional ones 
attracted more and more the interest of the researchers. Over the last years the technical 
textiles gained a lot of interest especially in the developed countries, which could offer highly 
specialized and skilled personnel for the engineering, design and production of high value 
added products. Some technical products, like the geotextiles are already in wide use and 
they are treated as commodity products already. On the other hand the field of the medical 
textiles for example is continuously developing. Next to that, military, sports, structural, 
aerospace etc. textiles are in a developing phase, mainly driven by the applications and the 
needs of the particular fields. 
The new phase of the textile engineering has as major characteristic that its initiated and 
driven by the technical situation and the needs of the neighbouring fields. The technological 
push of the traditional textiles has been replaced mainly by the technological pull of the new 
application fields. The new engineering and developing status is parallel and complementary 
to the development in the neighbouring fields. Any kind of progress and development is 
ignited or made possible through the respective technological ability of the textiles to offer 
such a solution. Very often more than a simple transfer activity is enough to realize a 
technological transfer between the various fields. It is usual to observe multiple factors 
affecting the successful transfer of technology. The maturity of the application of 
technologies, the synergy effects between them, cost issues etc., are the most important of 
the factors influencing the kinetics of the technological flows and exchange phenomena. 
 
 
 
 



ARTTE 
 

 

Applied Researches in Technics, Technologies and Education 
Journal of the Faculty of Technics and Technologies, Trakia University 
https://sites.google.com/a/trakia-uni.bg/artte/ 

 

ARTTE Vol. 2, No. 1, 2014 ISSN 1314-8788 (print), ISSN 1314-8796 (online) 

3 
 

 

 
   

Figure 2. Final technological flow between the textile and the other engineering fields 
 
2. CASE STUDIES OF TECHNOLOGICAL EXCHANGE  
 
2.1. New building methods in the Civil Engineering field 
 
In the Civil Engineering area, one of the most important structural materials is the reinforced 
concrete, where the steel reinforcement plays a significant role in the mechanical behaviour 
of the final construction and especially in its tensile behaviour. The use of textile materials 
instead of the steel rods could having resulted in very light and very strong constructions. 
However the concrete mixture in its early liquid form couldn't penetrate the pores and the 
openings of the fabrics in order to incorporate them in the final structure having the role of 
the reinforcement. 

 
 

Figure 3. Interdisciplinary synergies for the development of a new product. 
 
One of the latest developments of the material science and chemical engineering is the low 
viscosity concrete. Its low viscosity property made possible the use of the concrete with 
fabrics as reinforcement material. However the typical fabric sheets were not suitable for use 
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in the concrete scaffolds, since they were flexible and they could not take a stable position 
before and during the pouring. A very good solution was given by the offer of the three 
dimensional fabrics by the textile industry. The combination of the two technologies resulted 
in a new product with unique properties. The three dimensional fabric is constituted of two 
layers made of high tenacity glass fibres kept in distance by a set of bent polyester fibres and 
a third kind of fibre used for the stabilization and the tie up of the fibres of the first two 
categories. The distance between the two reinforcement fabrics is kept constant because of 
the spacer fibres. The spacer fabric can be used in combination with low viscosity concrete 
for the production of very thin concrete walls. In order to minimize the development period, 
finite elements method has been chosen in order to create three-dimensional mechanical 
models so that the final performance of the fabric to be predetermined [3].  
 

 

   
 

Figure 4. Cross-section, side view (up) and  
the computational model of the 3-D fabric (down) 

    
2.2. Textile based electrical components for use in wearable electronic systems 
 
In the first approaches of the wearable electronic systems, the electronics parts were 
separated from the textile carrier. It would be more efficient to characterize them portable or 
embedded electronic systems. The electronic circuit, although it was adapted for such a use, 
it remained without functional connection with the textile object. Later the involvement of the 
textile materials for the development of wearable systems was enhanced. Conductive yarns 
could replace the wires for the power supply or the signal transmissions [4] [5].  
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Figure 5. Conductive yarns used for the power supply of the LEDS placed on the fabric 
 
More detailed work has been proven that the conductive yarns themselves can operate as 
distributed capacitors and distributed coils. The related capacitance and inductance depends 
on the structural characteristics of the yarns and the fabrics. The final electrical properties 
can be defined precisely in the engineering and design phase of the fabric. The final result is 
that the textile engineering can support the electronic engineering field by the offer of 
conductors or passive components for the benefit of the performance, cost and suitability of 
the wearable electronic systems [6]. 
 

 v-i curves, 500 kHz, l=2 cm v-i curves, 500 kHz, l=10 cm 
  
Figure 6. The inductance of the textile components causes the time lag between voltage and 

current waveform 
 
2.3. Thermocromic fibres for the indication of the change of the temperature of the 
human body 
 
The development of the thermochromic pigments allowed the production of materials -by the 
blending of the pigments in a polymer matrix- with thermochromic properties. Under special 
conditions, it became possible to produce thermochromic fibres using an extruder and a PP 
matrix. There are already examples in the literature with clothes mainly for babies which 
change their colour in the case of fever, giving though a visual sign to the parents. Nowadays 
the temperature discrimination on the colour change of the fibers allows the change of the 
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colour under precisely defined conditions. It became possible to detect local infections for 
example in the leg due to blood circulation problems. The development phase included the 
cooperation between chemists, textile engineers and electronic engineers and the final 
product is foreseen to serve the paramedical sector. 

  

                 
  

Figure 7. Design and modelling of the testing jig (precision heating plate)  
 
The important point is the spinning of the filaments, so that the thermochromic behaviour will 
be the main characteristic of the fibres, while the fibres will not loose their textile properties, 
since the additives are interrupting the continuation of the polymer structure and thus the 
tensile strength becomes essentially lower. Textile engineering in this phase is very 
important. The detection of the infection is the first step. After the detection, the textile 
material must measure the temperature, to feel the pressure applied, detecting the swelling 
of the tissue and finally to try to cool it. In general, every part of this project presupposes the 
electronic, mechanical and textile engineers for the benefit of the monitoring of the human 
body, a field belonging to the medical or paramedical sector [7], [8]. 
  
3. CONCLUSSIONS 
 
The above mentioned cases are highly indicative of the new era in the textile technology 
field. From the old position of the receiver of the technological improvements of the 
engineering sectors around it, the current situation is mainly characterized by the offer of 
technological elements to other sectors. It is of high importance the cooperation of specialists 
of the involved sectors and the most critical point is the common language to be used for 
ensuring the successful result.  The examples below have mentioned characteristic cases of 
multidisciplinary research and development projects involving textiles as a technology 
provider. There is a big number of such development projects ensuring that the key role of 
the textile technology is a permanent phenomenon, which influences the strategic research 
decisions and orientations of the other engineering sectors.  
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