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PREFACE

The 5 th International conference "Contemporary Trends and Innovations in the Textile
Industry" CT&ITI 2022, is co-organized by the Union of Engineers and Textile Technicians
of Serbia, the Union of Engineers and Technicians of Serbia, the Faculty of Technology and
Metallurgy in Belgrade, the University of Faculty of Technology, Shtip, North of Macedonia,
Society for Robotics of Bosnia i Herzegovina and Balkan Society of Textile Engineering-
BASTE of Greece.

The Ministry of Education, Science and Technological Development of the Republic

of Serbia recognized the importance of this Conference, and thus, supported it.
The aim of this Conference is to consider current technical, technological, economic,
ecological, R&D, legal and other issues related to the textile industry, then the application of
contemporary achievements and the introduction of technical and technological innovations
in the production process of fiber, textile, clothing and technical textile by applying scientific
solutions in order to improve the business and increase the competitive advantages of the
textile industry on the domestic and global market.

Leading scientists and experts from the Balkans and other countries, working at
faculties, textile colleges and institutes, but also individuals who professionally deal with the
issues at hand are taking part in this Conference.

The Conference program involves papers dedicated to the scientific and practical
aspects of the following topics: Textile and Textile Technology, Textile Design,
Management and Marketing in the Textile Industry and Ecology and Sustainable
Development in the Textile Industry. The Conference program includes 48 papers, and a
total of 116 participants from 14 countries: Albania, Bosnia and Herzegovina, Bulgaria,
Croatia, Greece, India, Latvia, North of Macedonia, Portugal, Romania, Russia, Serbia,
Slovenia and Turkey.

Therefore, this Conference is an opportunity for establishing scientific, educational
and economic cooperation of our country with other countries. Certain number of papers by
domestic authors present the project results dealing with fundamental research and
technological development, financed by the Ministry of Education, Science and
Technological Development of the Republic of Serbia.

[ would like to thank all those who have made it possible to organize the conference
Contemporary Trends and Innovations in the Textile Industry and make it a success. First,
would like to thank the Scientific and Organizing Committee for working hard, spending
countless hours and finding the best solutions for numerous organizational aspects of our
Conference. Also, I would like to express my gratitude to all sponsors who believed in the
1mportance of thls Conference and co- ﬁnanced it. I also thank all the other mstltutlons that
could not have been orgamzed Last but not least I would llke to thank plenary lecturers all
authors and co-authors and guests for their participation in the Conference.

On behalf of the Organizing Committee
Prof. dr SneZana UroSevié, president
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APPLICATION OF CONDUCTIVE MATERIALS
ON TEXTILE SUBSTRATES

Dusan NeSi¢'", Dragan Tanaskovié¢! and Milo§ Vorkapi¢!

WUnivers ity of Belgrade, Institute of Chemistry, Technology and Metallurgy,
Centre of Microelectronic Technologies, Belgrade, Serbia
* nesicad@nanosys.ihtm.bg.ac.rs

ABSTRACT: An overview of electronics on textiles and the main characteristics that give
it great potential in the application of materials is given. The application of (self-adhesive)
conductive textile and (self-adhesive) copper tape on a textile base is given in particular. The
characteristics, both good and bad, of both textiles as substrate and conductive strips on
textiles are considered, especially during use. The method of cutting conductive strips and
transferring them to textiles by means of a special self - adhesive strip as a sacrificial layer
is shown. With self-adhesive tapes, they also give the possibility of easy removal of the
conductive structure and installation of a new one without damaging the substrate.

Keywords: electronic textile, conductive textile, copper tape, filters, microwaves

PRIMENA PROVODNIH MATERIJALA NA TEKSTILNOJ
PODLOZI

APSTRAKT: Dat je pregled elektronike na tekstilu i glavne karakteristike koje joj daju
veliki potencijal u primeni materijala. Posebno je data primena (samolepnjivog) provodnog
tekstila i (samolepljive) bakarne trake na tekstilnoj podlozi. Razmatrane su karakiteristike,
dobre i lose, kako tekstila kao podloge tako i provodnih traka na tekstilu, posebno tokom
upotrebe. Pokazan je nacin secenja provodnih traka i prenoSenje na tekstil putem posebne
samolepljive trake kao Zrtvujuceg (sacrificial) sloja. Kod samolepljivih traka daju i
moguénost lakog skidanja provodne strukture i stavljanja nove bez o$teéenja podloge.

Kljuéne reti: elektrnika na tekstilu, provodni tekstil, bakarna traka, filtri, mikrotalasi

1. INTRODUCTION

Electronics in general, and with it microwave technology, are increasingly used on textile
surfaces [1-10]. The field developed very quickly and acquired a large number of
applications from ordinary life to special medical controls. This substrate also has its

Union of Engineers and Textile Technicians of Serbia
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limitations, which are reflected in the variation of up to 10% ofthe values of parameters such
as dielectric constant and thickness [6].

In addition to the substrate, the use of conductive textiles as metallization is very actual [8-
13]. It lags behind pure metal in conductivity but also has advantages. The advantage over
the pure metal layer is primarily in the flexibility and mechanical resistance coupled with the
use of textiles [9-11]. Despite this, the use of self-adhesive metal tapes, especially copper but
also aluminum, are very current. The biggest advantage over conductive textiles is
conductivity, but also easier bonding, especially copper with soldering.

An important application of self-adhesive conductive textile with conductive adhesive is the
creation of a multilayer structure of the conductive layer that increases the conductivity [11]
or electrically connects parts of the structure [12,1 3]

One of the problems is the transfer of the formed conductive structure to a given textile
substrate, which is a general issue with other bases as well. Complicated sacrificial layers or
etching and cutting on the textile base itself are used, which is often demanding due to a
possible defect on the substrate. There is also the problem of large areas, such as clothes, as
well as curved surfaces where it is impossible to easily bite or cut.

2. APPLICATION

Grid conductive cloth tape, Xinst0402/12, Shenzhen Xinst Technology Co., Ltd, total
thickness (textile + conductive glue) 120 pm was used for conductive textiles with
conductive adhesive. The conductivity of a given textile with a copper-nickel structure and
polyester is about 105 S/m (copper bulk is 58-10° S/m). A photograph of the surface and its
photomicrograph is shown in Fig. 1. The disadvantage is the presence of plastic that makes
it difficult to common soldering or bonding with silver epoxy paste.

Figure 1: Pnotograpiy and microscopic photogiapiiy of conductive textiles (Motic 100x)

na

The cutting was done by hand with a precision scalper given in [12]. InFig. 2 are photographs
from [12] of a cut structure on copper tape (copper 30 um + non-conductive glue 30 pm) and
of a cut structure on the given conductive textile. There is a tendency to wrinkles the copper
tape while the conductive textile has remained flat.

Savez infenjera i tehnicara tekstilaca Srbije
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Figure 2: oper ts and conductive textiles cut with a precision scalper [12].
There is a tendency to wrinkles the copper while the conductive textile has remained flat.

Using a special self-adhesive tape (Scotch Removable), as a sacrificial layer, the conductive
structure is transferred to the textile. Fig. 3a, 3b and 4 shows the procedures on the example
with one strip of the sacrificial layer, where two strips are needed for the whole structure.

a) b)
Figure 3:
a) Self-adhesive transparent tape (Scotch Removable) is glued to conductive textiles.
Only supporting paper carrying conductive textiles and glue can be seen.
b) The supporting paper was removed and the entire construction was glued to the
substrate.
| One can see the glued conductive textile, in our case a felt substrate, and the self-adhesive
transparent tape glued to it.

Union of Engineers and Textile Technicians of Serbia
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Figure 4: Removed self-adhesive transparent tape as a sacrificial layer
and only conductive textile remains on a felt substrate.

In Fig. 5. photos from above and below of the filter with copper strip are given. You can see
the use of short-circuited edges using conductive textiles with conductive glue. The use of
short-circuiting at the edge is much closer to the definition of short-circuited branches than
the usual conductive holes (via). In Fig. 6 is a photograph of the structures with conductive
textiles from above using a short circuit at the edge. In Fig. 7 is a photograph of the soldering
solution of the SMA connector on conductive textiles. Copper is next to the connector for
easier soldering, and the rest of the small part of copper is covered with conductive textiles
that are on the rest of the filter. The application of conductive textiles with conductive
adhesive can be seen here, similar to that in [11-13].

3. CONCLUSION

Used metallization on the textile is a grid conductive textile with conductive adhesive, total
thickness 120 pm, or a guitar copper tape 30 pm, with non-conductive adhesive 30 pm.
Textile substrate is a felt substrate. Both metallizations have advanages and disadvantages.
The conductive textile remains flat and has the conductive adhesive. The copper tape has a
higher conductivity and is better for soldering.

The use of special self-adhesive tape as a sacrificial layer enables the transfer of the formed
conductive structure to textile surfaces.

The self-adhesive conductive structure enables the detachment of the conductive layer and
the re-formation of a new one without damaging the substrate. It is possible to peei oil the
conductive layer together with the bond.

Savez inienjera i tehni¢ara tekstilaca Srbije
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Figure 5: Structure with copper strip from above and below.
You can see the use of short-circuited edges using conductive textiles with conductive glue.
Wrinkled copper surface can be seen.

Figure 6: Structure with conductive textiles from above.
One can see the use of shorting on the edge.
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Figure 7: SMA connector contact details from structure in Figure 6 above and below.

For soldering next to the connector is copper, which is partly covered with the conductive

textiles.
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