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Zavrsava se jos jedna godina uspednog rada Saveza inzenjera i tehnicara tekstilaca Srbije, i dalje pod
otezanim okolnostima zbog nastale situacije izazvane pandemijom virusa Covid 19. U ovim jo$ uvek van-
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izlazenja ¢asopisa u 2022. godini.

Redakcioni odbor sa glavnim i odgovornim urednikom potrudio se da poboljsa kvalitet ¢asopisa sa
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izinostranstva (Turske, Nemacke, Indije, Bangladesa i Makedonije) i ukupno 22 rada na engleskom jeziku.
Svi radovi imaju UDC brojeve i karakter rada, DOI oznaku, imaju apstrakt i klju¢ne reci na srpskom i engle-
skom jeziku.

JJekstilna industrija” je casopis otvorenog pristupa (OA). Objavljeni ¢lanci distribuiraju se u skladu sa
licencom Creative Commons Attribution 4.0 International (CC BY). Visoka vidljivost radova objavljenih u
¢asopisu “Tekstilna industrija” je trajno obezbedena posredstvom SCindeksa i dodatno uvecana automat-
skim reindeksiranjem metapodataka u DOAJ i punog teksta u Google Scholar-u.
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Glavni i odgovorni urednik
Prof. dr Snezana Urosevi¢
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DEFECTS FORMATION IN AUTOMATED FIBER
PLACEMENT TECHNOLOGY

Sara Srebrenkoska’, Vladimir Dukovski?

'Faculty of Mechanical Engineering, Scientific paper
University Goce Delcev Stip, North Macedonia UDC:677.1/.5+621.7
2Faculty of Mechanical Engineering, Ss Cyril and Methodius, DOI: 10.5937/tekstind2204022S

Skopje, North Macedonia m
“e-mail:sara.srebrenkoska@ugd.edu.mk —® —

Abstract: In the frame of this work, a robotic Automated fiber placement - AFP in situ process was applied to ob-
tain high quality thermoplastic composite structures. Automated fiber placement (AFP) with laser assisted heating
(LAFP) is an attractive manufacturing technology for the development of lightweight and high performance com-
ponents, primarily for the aerospace, automotive, military and many other dominant industries worldwide. For
the samples laminate plates produced with the AFP procedure, the flexural strength was investigated, and optical
images were analyzed for irregularities such as pore content and weaker interlaminar bonding between the layers.

Keywords: automated fiber placement, thermoplastic, laser, flexural strength, irregularities.

FORMIRANJE DEFEKATA U TEHNOLOGLI
AUTOMATSKOG POSTAVLJANJAVLAKANA

Apstrakt: U okviru ovog rada primenjen je robotizovani proces automatizovanog postavljanja viakana - AFP
in situ za dobijanje visokokvalitetnih termoplasti¢nih kompozitnih struktura. Automatsko postavljanje viakana
(AFP) sa laserskim grejanjem (LAFP) je atraktivna proizvodna tehnologija za razvoj lakih komponenti visokih per-
formansi, prvenstveno za vazduhoplovnu, automobilsku, vojnu i mnoge druge dominantne industrije Sirom sveta.
Za uzorke laminatnih ploca proizvedenih AFP postupkom, ispitivana je évrstoca na savijanje, a opticke slike su
analizirane na nepravilnosti kao sto su sadrZaj pora i slabija interlaminarna veza izmedu slojeva.

Kljuéne reci: automatizovano postavljanje vlakana, termoplast, laser, ¢vrstoéa na savijanje, nepravilnosti.

1. INTRODUCTION tomated Fibre Placement (AFP) [3], [4], [5]. In recent
years there have been a number of experimental and
numerical studies carried out to predict and charac-
terise the knockdown effect of gaps and overlaps on
final mechanical properties of components manufac-
tured by AFP.

Current trends in composite manufacturing tech-
nologies for the aerospace industry are focussed on
the automatic deposition of composite tapes and
new multi-component materials systems, such as
toughened prepregs, for improved component per-
formance, da‘mage toleranc.e or added fgnctlonal.lty. 2. AUTOMATED FIBER PLACEMENT (AFP)
The automation and material technologies enabling
these advances have progressed much further than Automated Fibre Placement (AFP) is a fiber/tape
the capability to understand, predict, and optimise  laying processes for production of high performance
the manufacturing processes [1], [2]. Two of the main  composite laminates from unidirectional prepreg ma-
technologies for automated deposition of pre-preg terials. AFP is a main technology used today to pro-
material are Automated Tape Laying (ATL) and Au- duce complex composite parts [6].

22
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The term fiber placement is used to describe the
process of laying a group of multiple narrow prepreg
strips on more complex surfaces. The production pro-
cess with automated laying of thin prepreg strips with
an accurate width of up to 12.7 mm or using single
fibers or multiple fibers forming narrow strips (tow)
with widths of 3.175 mm, 6.35 mm or 12, 7 mm (0.125
inch, 0.250 inch or 0.50 inch) is known as AFP tech-
nology. With the AFP technology, fibers can be lay up
in different orientations. AFP machines are usually
equipped with a head that can carry up to 32 spools
of material to be laid (Fig.1) .

During the process, each prepreg strip is pulled
from a separate spool which is housed in a tension-
ing system. Each individual strip is then pulled to the
lay-up head via a conveyor system. At the end of the
head, through which the composite material is laid,
each individual strip is grouped into an output wide
strip, the so called course, whose width can vary dur-
ing the process. During application, each individual
prepreg tape moves at a certain speed, which allows
the tape to be laid freely on a complex shaped sur-
face[7-9].

For the AFP process, the thermoplastic fibers/
tapes that are lay up should be heated, and the heat
source can be an infrared heater, hot air or a laser.
So, through their heating, the layers that are being
laid stick together and to achieve consolidation, a
compaction roller is used. In this procedure, a robot
is most often used to lay the strips along predefined
paths which allows a high degree of freedom in the
design of the final product [10-12].

The research that has been done on the applica-
tion of the robot in the automation of the processes
for the production of composite products is aimed at
improving the existing production processes [13,14].

Individual tow

payout with
controlled tension

Fibre placement head
Band collimator

Tow cutter and

Tow restart clamper
rollers
Fibre band
Compaction roller
Mould surf;
Controlled heat ould surface

Direction of head travel

Figure 1. Automated fibre placement head,
redrawn from [10]
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Most of the research on automated production
is oriented towards the application of thermoplastic
prepreg materials, although many responsive and
load-bearing composite parts obtained with thermo-
set materials are in use today [15-18]. The reason for
such research is that during the processing of ther-
moplastic prepreg, the material can be combined in
situ directly during laying. However, when process-
ing thermoplastic prepreg as well as when process-
ing thermoset prepreg, many challenging problems
appear such as: the appearance of gaps (gaps) and
overlaps (overlap) between the strips, which affects
the final characteristics of the material, which requires
in-depth research. From the research that is being
done on the application of robotic processes for the
automatic laying of fibers/strips, it is expected to en-
sure better obtaining of high quality structures from
composite materials with a new process called in situ
consolidation [19-21].

3. EXPERIMENTAL

In the frame of this investigation, thermoplastic
unidirectional prepregs (UD) were used for the pro-
duction of samples - laminate plates from thermo-
plastic composite materials.

The UD prepreg material (Toho Tenax, Germany)
is based on carbon fiber (Tenax®-E HTS45 12K) and
polyether ether ketone PEEK. The PEEK thermoplastic
polymer matrix offers excellent chemical and solvent
resistance. The carbon fibers Tenax®-E HTS45 have
high tensile strength and they are prepared with sur-
face treatment for thermoplastic applications. Their
combination with PEEK result in a prepreg material
that is good for obtaining superior composite mate-
rials. characteristics.

UD prepreg tape with 304.8 mm wide s slitted into
6.35 mm wide strips on a slitting and rewinding ma-
chine manufactured by Microsam (Prilep, Nort Mace-
donia). In figure 2 the machine for sliting the prepreg
is given, where 48 strips of prepreg are obtained from
its width. The laying of the tapes was done using an
AFP head for laying prepreg tape, manufactured by
Microsam (Prilep, Nort Macedonia), which is mounted
on a robotic arm.

The robotic arm with the AFP head which was
applied for the lay up of the UD prepreg tapes is pre-
sented on figure 3. The AFP head has 4 spools of 6.35
mm wide prepreg strips and during the lay up these
4 prepreg strips are forming one course with 25.4
mm wide. Six courses like that create one layer or one
lamina. The laminate samples were produced with 16
layers laid at an angle of 0° so that the thickness of
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the resulting laminate plates is ~ 2 mm. The obtained
laminate plates have dimensions: (300 x 150) mm. So,
for one layer 6 courses or 24 strips of prepreg are ap-
plied. The construction of one lamina or one layer is
shown in figure 4.

©Mikrosam
Figure 2. Prepreg slitting and rewinding machine,
manufactured by Mikrosam

©Mikrosam

Figure 3. Robotic arm with AFP head with 4 spools at

the Institute for Advanced Composites and Robotics
(manufactured by Mikrosam — Prilep)

Table 1 shows the conditions under which the
prepreg strips were lay up using the AFP procedure.

4+
repre
prepreg i one course

Figure 4. Construction of one lamina laid by AFP
procedure

3. RESULT AND DISCUSSION

In the frame of this investigatio, four samples -
laminate plates were produced from UD prepreg with
the AFP procedure. When multiple prepreg are lay up
simultaneously forming a course there is a possibility
of irregularities such as gaps and overlaps and there is
no continuity in the width of the course [18,19]. It re-
sults in defects in the microstructure and in obtaining
lower values for stress during bending of the samples
[20-22].

Namely, applying a higher processing tempera-
ture and higher pressure when the laser beams fall at
a smaller or larger angle results in formation of a good
bond between the layers. Samples obtained at lower
pressure and higher processing temperature as well
as those obtained at lower temperature and higher
pressure showed lower values for bending stress (ta-
ble 2). Those samples also have a higher percentage
of pores, which is clearly visible from the obtained
metallographic images from the optical microscope.

The metallographic images of the cross-sec-
tions of samples 1 and 4 are given on figure 5. From
the optical microscope images and the calculated

Table 1. Conditions for lay up using the AFP procedure

LAFP-UD te;:)o;:z:z?oc Laseroangle, Roller pr‘ll'essure,
1 480 25 530
2 480 22 530
3 480 25 385
4 420 22 530
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Table 2. Results obtained for bending stress for LAFP-UD specimens

Marking of samples . Thickness d F o Osr
LAFP-UD Width b (mm) (mm) (N) (MPa) (MPa)
1 1-1 15,20 1,95 1267,1 1150,95
1-2 15,91 1,93 1058,5 938,29
T=480°C 1016,53
1-3 16,01 2,07 1219,8 934,09
P=530N 1-4 15,80 2,00 1200,4 997,17
a=25° 1-5 15,94 1,99 12771 1062,16
2 2-1 15,75 2,11 1238,8 927,50
2-2 15,80 2,08 1037,3 796,67
T=480°C 905,45
2-3 16,01 2,05 1097,9 856,69
P=530N 2-4 16,05 2,08 1331,1 1006,39
a=220 2-5 15,75 2,11 1255,5 940,01
3 3-1 15,49 1,60 713,9 945,16
3-2 16,40 1,49 655,5 945,18
T=48°C 864,93
3-3 15,49 1,60 631,2 835,67
P=385N 3-4 15,10 1,53 574,3 858,67
a=25° 3-5 15,60 1,66 605,9 739,98
4 4-1 15,15 1,87 893,9 885,83
4-2 15,50 1,79 7391 781,31
T=420°C 807,27
4-3 15,20 1,89 932,8 901,95
P=530N 4-4 15,15 1,70 690,5 827,97
a=22° 4-5 14,89 1,70 524,0 639,29

percentage of pores, it can be noticed that the lami-  sure showed a pore content of about 8%, while sam-
nate samples obtained with the AFP procedure have ples obtained at a lower processing temperature and
a high percentage of pores. Samples obtained at a  higher roller pressure and opposite showed a pore
higher processing temperature and higher roller pres-  content of about 10%.
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W Composite 91.228%

a) LAFP UD sample 2
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B Composite 89.963 %

b) LAFP UD sample 4

Figure 5. Metallographic images of a cross-section of samples of laminate plates
with the label LAFP-UD a) sample 2; b) sample 4

It clearly shows that the AFP process results in
laminate plates with weaker characteristics due to the
appearance of irregularities during the formation of
the courses of the four narrow prepreg that laying up
simultaneously on a flat surface.

4. CONCLUSION

The AFP process can be successfully used for lay up
of thin prepreg strips on surfaces that can be curved,
namely, to obtain asymmetric laminates. When apply-
ing this process for laying prepreg tapes on such asym-
metric surfaces, it is possible to change the physical
orientation of the tapes locally, which results the over-
lapping of gaps and the reduction of defects inside the
structure. Therefore, this process is mostly applied to
obtain smaller and curved parts, and when laying on
flat surfaces, the accuracy of the robot becomes a key
issue when applyed to laying prepreg tapes.

In this research the pore content is from 8% to 10%
which clearly shows that the accuracy of the robot has
an important role. On the other hand the AFP process
is a technology that is applied to lay up prepreg tapes
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on surfaces that can be curved and which can rotate, as
well as for obtaining smaller composite parts.

REFERENCES

[1] Zobeiry N., Forghani A,, Li, C., Gordnian K., Thorpe
R., Vaziri R, et al. (2016). Multiscale characterization
and representation of composite materials during
processing Philosophical Transact Royal Soc London
A: Mathemat, Phys Eng Sci, 374, 2071.

[2] Baran 1., Cinar K., Ersoy N., Akkerman R., Hattel.J.
(2017). Hattel. A review on the mechanical mode-
ling of composite manufacturing processes, Archiv
Computat Methods Eng 24, 365-395, https://doi.
org/10.1007/s11831-016-9167-2

[3] Lukaszewicz, D. H. J. A.,, Ward, C., Potter, K. D.
(2012). The engineering aspects of automated pre-
preg layup: History, present and future. Composites
Part B: Engineering, 43(3), 997-1009.
https://doi.org/10.1016/j.compositesb.2011.12.003

[4] Grimshaw M.N., Grant C.G., Luna Diaz JM. (2001).
Advanced Technology Tape Laying for Affordable
Manufacturing of Large Composite Structures.



TEKSTILNA INDUSTRIJA - Vol. 70, No 4, 2022

[5] Marsh, G. (2011). Automating aerospace composites
production with fibre placement, Reinf Plast, 55 (3)
32-37.

[6] Lukaszewicz, D. H. J. A.,, Ward, C,, Potter, K. D. (2012).
The engineering aspects of automated prepreg lay-
up: History, present and future. Composites Part B:
Engineering, 43(3), 997-1009.
https://doi.org/10.1016/j.compositesb.2011.12.003

[7] Comer A.J,, Ray, D., Obande, W.O., Jones D., Lyons,
J., Rosca l,, et al. (2015). Mechanical characterisation
of carbon fibre-PEEK manufactured by laser- assisted
automated-tape-placement and autoclave, Compos
Part A Appl Sci Manuf, 69, 10-20, 10.1016/j.compos-
itesa.2014.10.003.

[8] Di Francesco M., Veldenz, L., Koutsomitopoulou, A,
Dell’Anno, G., Potter K. (2015). On the development of
multi-material automated fibre placement technolo-
gy. Int. Conf. Manuf. Adv. Compos., Bristol, UK.

[9] Lukaszewicz, D.H.J.A., Potter K.D., Eales J. (2013).
A concept for the in situ consolidation of thermo-
set matrix prepreg during automated lay-up, Com-
pos Part B Eng, 45, 538-543, 10.1016/j.compos-
itesb.2012.09.008.

[10] Debout P, Chanal, H., Duc, E. (2011). Tool path
smoothing of a redundant machine: application to
automated fiber placement, CAD Comput Aided De-
sign, 43 (2),122-132.

[11] Veldenz L., Di Francesco, M., Astwood, S., Dell’An-
no, G., Kim, B.C,, Potter K. (2016). Characteristics and
processability of bindered dry fibre material for auto-
mated fibre placement, 17th Eur. Conf. Compos. Ma-
ter., Munich, DE.

[12] Grouve, W.J.B., Warnet, L.L., Rietman, B., Akker-
man, R. (2012). On the weld strength of in situ tape
placed reinforcements on weave reinforced structures,
Compos Part A Appl Sci Manuf, 43 (9), 1530-1536,
10.1016/j.compositesa.2012.04.010.

[13] Comer A.J., Ray D., Hammond P, Lyons J., Obande
W.0., Jones D. (2014). Wedge Peel interlaminar tough-
ness of carbon-fibre/PEEK thermoplastic laminates
manufactured by Laser Assisted Automated Tape
Placement (LATP) SAMPE Eur. - SETEC, Tampere, Fl.

[14] Matveev M.Y., Schubel PJ., Long A.C,, Jones I.
A (2016). Understanding the buckling behaviour
of steered tows in Automated Dry Fibre Placement
(ADFP) Compos Part A Appl Sci Manuf, 90, 451-456,
10.1016/j.compositesa.2016.08.014.

[15] Khan M.A., Mitschang P, Schledjewski R. (2013).
Parametric study on processing parameters and re-
sulting part quality through thermoplastic tape place-

27

ment process, J. Compos. Mater., 47 (4), 485-499,
10.1177/0021998312441810Feb.

[16] Nagelsmith, M., Guerrits, W. (2013). Influence of
steering radius on the mechanical properties of
fiber placed composite laminates. In ICCS17-17th
International Conference on Composite Structures
Porto, Portugal.

[17] Oromiehie E., Prusty B.G., Compston P, Rajan G.
(2017). The influence of consolidation force on the
performance of AFP manufactured laminates, Pro-
ceedings of the ICCM International Conferences on
Composite Materials, Faculty of Engineering and
Information Sciences - Papers: Part B. 1810. Onlinel].
Available:https://ro.uow.edu.au/eispapers1/1810

[18] Croft K., Lessard L., Pasini D., Hojjati M., Chen, A.J.
(2011). Yousefpour. Experimental study of the effect
of automated fiber placement induced defects on
performance of composite laminates Compos, Part A
Appl. Sci. Manuf., 42 (5),484-491, 10.1016/j.compos-
itesa.2011.01.007 May.

[19] Rafal A, et al. (2019). An experimental investiga-
tion concerning the effects of AFP defects on progres-
sive failure of tensile coupons, AIAA SciTech Forum
1-9,10.2514/6.2019-1547.

[20] Harik R., Gurdal Z., Saidy C., Williams S.J., and
Grimsleym B. (2018). Automated fiber placement de-
fect identity cards: cause, anticipation, existence, sig-
nificance, and progression, Accessed: Mar. 25, 2020.
[Onlinel. Available: https://www.researchgate.net/
publication/326464139

[21] Denkena, B., Schmidt, K. Voltzer, K., Hocke, T. (2016).
Thermographic online monitoring system for automat-
ed fiber placement processes, Compos. Part B Eng., 97,
239-243,10.1016/j.compositesb.2016.04.076 Jul.

[22] Shirinzadeh B., Foong C.W.,Tan B.H. (2000). Ro-
botic fibre placement process planning and control,
Assembly Autom 20, 313-320.

Primljeno/Received on: 25.10.2022.
Revidirano/ Revised on: 27.11.2022.
Prihvaceno/Accepted on: 29.11.2022.

© 2021 Authors. Published by Union of Textile Engi-
neers and Technicians of Serbia. This article is an open
access article distributed under the terms and condi-
tions of the Creative Commons Attribution 4.0 Inter-
national license (CC BY) (https://creativecommons.
org/licenses/by/4.0/)



SAVEZ INZENJERA | TEHNICARA TEKSTILACA SRBIJE
UNION OF TEXTILE ENGINEERS AND TECHNICIANS OF SERBIA

B

1868 - 2022

Heuesiling industrija

Naugéni i struéni éasopis tekstilne industrije  UDK677+687 ISSN 0040-2389 eISSN 2683-5665

Scientific and professional journal of the Union of textile engineers and technicians of Serbia

Urednistvo: Kneza Milosa 7a/ll, 11000 Beograd, Srbija, casopistekstilnaindustrija@gmail.com

Casopis “Tekstilna industrija” ve¢ punih 70 godine
objavljuje nauc¢nei stru¢ne radove iz oblasti tekstilne i
odevne tehnologije, modnog dizajna i menadZmenta.
Specijalizovane stranice posvecéene su tekstilnom trzi-
$tu, novim knjigama, raznim komentarima i intervjui-
ma, domadim vestima i vestima iz inostranstva.

Koristimo priliku da Vas pozovemo da svoje povere-
nje poklonite nasem casopisu i da sa nama nastavite
ili tek zapo¢nete uspesnu saradnju.

POSTUPAK ZA RECENZIJU RADOVA

Poslati radovi moraju da produ kroz profesionalnu, je-
zicku i urednicku recenziju, koje su u skladu sa opstim
profesionalnim standardima za objavljivanje u ¢asopisu.

Radovi se objavljuju na srpskom ili engleskom jeziku.

Svi poslati radovi za publikovanje u ¢asopisu podlezu
proveri na plagijat programom iThenticate.

ZAKONSKI USLOVI | ETICKA PITANJA

Autori imaju obavezu da osiguraju da je rad koji su na-
pisali u potpunosti originalan rad, te ukoliko su koristili
rad ili deo rada drugih autora, takvo koristenje moraju
na adekvatan nacin citirati u referencama. Plagijari-
zam u svim svojim oblicima moralno je neprihvatljiv i
povreda autorskih prava po zakonu je kaznjiva.

Dostavljanje istog rada u vise ¢asopisa ili svog preve-
denog rada drugom casopisu (ukoliko ne sadrzi refe-
rencu na primarni rad) predstavlja neeticko ponasa-
nje i nije prihvatljivo. Autori garantuju da rukopis nije
i nece biti objavljen u drugoj publikaciji na bilo kom
jeziku bez saglasnosti vlasnika autorskih prava, da
prava trecih lica nece biti prekriena i da izdavac nece
snositi nikakvu odgovornost ako se pojave bilo kakvi
zahtevi za naknadu Stete.

UPUTSTVA ZA PRIPREMU RUKOPISA

Rukopisi treba da budu sastavljeni slede¢im
redosledom: naslov rada na srpskom i
engleskom jeziku; apstrakt na srpskom i
engleskom jeziku; klju¢ne reci na srpskom i
engleskom jeziku; tekst; literatura.

81

Ispod naslova rada imena autora, adrese i
e-mail adrese.

Apstrakt od 100-150 reci.

Svaki rad treba da ima Cetiri do Sest klju¢nih
reci na srpskom i engleskom jeziku.

Radovi se pisu fontom Ariel, veli¢ina 10pt na
A4 formatu. Margine 2, 5 cm.

Rukopisi treba da budu maksimalno 10
stranica dugacki.

Poglavlja treba da budu koncizna i
numerisana po redu.

Oznake u radovima moraju biti u skladu sa
Medunarodnom sistemu mernih jedinica (SI).

Literatura treba da je prema redosledu
citiranja.

NASLOV RADA

(12 pt, font Ariel Bold, velika slova, centrirano)

Prvi autor’, Drugi autor?
(10 pt, font Ariel, velika i mala slova Bold)

(Naziv organizacije, adresa, meil adresa, font 10 pt)
?(Naziv organizacije, adresa)

Apstrakt: (70 pt, , font Areil, Bold)
Tekst-10 pt, Italic, font Ariel

Kljuéne reci: 4- 6 reci (10pt, font Ariel Bold)
Tekst-10 pt, font Ariel

NASLOV RADA NA ENGLESKOM JEZIKU
(12 pt, font Ariel, Bold, Centirano)

Abstract: (10 pt, font Ariel Bold)
Tekst:10 pt. Italic, font Ariel

Keywords: 4-5 words (10 pt, font Ariel, Bold),
Tekst-10 pt, font Ariel



1. UVOD
(10 pt, font Ariel Bold)

Tekst: 10 pt, font Ariel

2. OSTALA POGLAVLJA
(10 pt, font Ariel Bold)
Tekst: 10 pt, Ariel

2.1. Naslovi podpoglavlja
(10 pt, font Ariel, bold)
Tekst: 10 pt, font Ariel

Naucnl i sﬂum\ Casopis tek stilne i odevne indi

Scientific and professional mal of the U cf texﬁ g\neers

.

Slika 1: Naziv slike (10 pt, font Ariel)
Figure1: Naziv slike na engleskom jeziku
(10 pt, font Ariel)

Tabela 1: Naziv tabele (10 pt, font Ariel)
Table 1: Naziv tabele na engleskom jeziku
(10 pt, font Ariel)

X X V4

Formule (10 pt, font Ariel)

—bi\lb2—4a (1)

X2 =
' 2a

82

3. ZAKLJUCAK
(10 pt, font Ariel Bold)

Tekst (10 pt, font Ariel)

REFERENCE
(10 pt, font Ariel bold)

Reference: Tekst, 10pt, font Ariel

Citiranje casopisa:

[1] Sorak, M., UroSevi¢, S., Dragi¢, M., Sorak, Lj. (2015).
Improvement methodology of important clothing
characteristics, by applying quality tools, Industria
Textila, 66(5), 283-288.

Knjige:

[2] Vilumsone-Nemes I. (2012). Industrial cutting of
textile materials, Woodhead Publishing, Elsevier,
Cambridge.

Nauc¢ni skup:

[3] Karabegovi¢, I, Ujevi¢, D., Hodzi¢, D. (2008).
Intelligent system for manufacturing of clotehs on
distance, 86 th Textile Instititute World Conference,
Fashion and Textiles: Heading Towards New Horizons,
Hong Kong 18-21 November 2008, pp. 928-934.

Internet strana:

[4] Maximize the power of 3D (http://optitex.com/
solutions/odev/3d-production-suite/, dostupno:
18.02.2017)



‘SAVEZ INZENJERA | TEHNICARA TEKSTILACA SRBIJE
UNION OF TEXTILE ENGINEERS AND TECHNICIANS OF SERBIA

B

1868 - 2022

Heuesiling industrija

Naugéni i struéni éasopis tekstilne industrije  UDK677+687 ISSN 0040-2389 eISSN 2683-5665

Scientific and professional journal of the Union of textile engineers and technicians of Serbia
Editorial office: Kneza Milosa 7a / lI, 11000 Belgrade, Serbia,

casopistekstilnaindustrija@gmail.com

The journal “Tekstilna industrija” has been publishing
scientific and professional papers in the field of textile
and clothing technology, fashion design and manage-
ment for 70 years. Specialized pages are dedicated to
the textile market, new books, various comments and
interviews, domestic news and foreign news.

We use the opportunity to invite you to give your trust
to our magazine and to continue with us or to start a
successful cooperation.

PROCEDURE FOR REVIEW OF PAPERS

Post works must go through a professional, language
and editorial review, which is in line with general pro-
fessional standards for publication in the journal.

Papers are published in Serbian or English.

All submitted papers for publication in the journal are
subject to plagiarism by iThenticate.

LEGAL CONDITIONS AND ETHICAL ISSUES

Authors have an obligation to ensure that the work
that was written entirely original work, and if they
used the work or part of other authors’ works, such
use must be cited quoted in the references. Plagiarism
in all its forms is morally unacceptable and copyright
infringement by law is punishable.

Delivery of the same work to several journals or their
translated works in another journal (if it does not in-
clude the entry to primary work) represents unethical
behavior and is not acceptable. Authors guarantee
that the manuscript is not and will not be published in
another publication in any language without the con-
sent of the copyright owner, that the rights of third
parties will not be violated and that the publisher will
not bear any liability if any claim for damages arises.

INSTRUCTIONS FOR MANUSCRIPT
PREPARATION

Manuscripts should be compiled in the
following order: the title of work in Serbian
and English; abstract in Serbian and English;
key words in Serbian and English; text;
literature.

83

Below the title of the author’s work, address
and e-mail address.

Abstract of 100-150 words.

Every work should have four to six key
words in Serbian and English.

The works are written with Ariel font, size
10pt in A4 format. Margin 2, 5 cm.
Manuscripts should be a maximum of 10
pages long.

Headings should be concise and numbered
in order.

The labels in the works must be in
accordance with the International Measuring
Units System (SI).

The literature should be in the order of
citation.

TITLE OF PAPER
(12 pt, font Ariel Bold, capital letters, centered)

First author’, Other author?
(10 pt, font Ariel, uppercase and lowercase Bold)

! (Organization name, address, email address, font 10 pt)
2(Name of organization, address)

Abstract: (10 pt, font Areil, Bold)
Text-10 pt, italic, font Ariel

Keywords: 4- 6 words (10 pt, font Ariel)
Tekst-10 pt, font Ariel

TITLE OF PAPER IN SERBIAN LANGUAGE
(12 pt, font Ariel, Bold, Centrated)

Apstrakt: (10 pt, font Ariel Bold)
Text: 10 pt, Italic, font Ariel, in Serbian language

Kljuéne reci: 4-5 words (10 pt, font Ariel, Bold),
Tekst-10 pt, font Ariel, in Serbian language



2.1.

INTRODUCTION
(10 pt, font Ariel Bold)

Text: 10 pt, font Ariel
OTHER CHAPTERS

(10 pt, font Ariel Bold)
Text: 10 pt, Ariel
Headings subheading
(10 pt, font Ariel, bold)
Text: 10 pt, font Ariel

ISSN nmm

r - mart ) - 2017. godina - Beograd

Figure 1: Figure name (10 pt, font Ariel)

Slika 1: Naziv slike na srpksom jeziku-
The name of the figure in Serbian (10 pt, font Ariel)

Table 1: Name table (10 pt, font Ariel)
Tabela1: Naziv tabele na srpskom jeziku-
Name of the table in Serbian (10 pt, font Ariel)

X X V4

Formula (10 pt, font Ariel)

—b++b*—4a

X2 =
' 2a

84

3. CONCLUSION
(10 pt, font Ariel Bold)

Text (10 pt, font Ariel)

REFERENCES
(10 pt, font Ariel Bold)

Reference: Text, 10 pt, font Ariel

Quoting the journal:

[1] Sorak, M., Urosevic, S., Dragic, M., Sorak, Lj.
(2015). Methodology for improving the important
characteristics of clothing, using quality tools,
Industria Textila, 66(5),283-288.

Books:

[2] Vilumsone-Nemes l. (2012). Industrial cutting of
textile materials, Woodhead Publishing, Elsevier,
Cambridge.

Scientific Conference:

[3] Karabegovi¢, I, Ujevi¢, D., Hodzi¢, D. (2008).
Intelligent system for manufacturing of clotehs on
distance, 86 th Textile Instititute World Conference,
Fashion and Textiles: Heading Towards New Horizons,
Hong Kong 18-21 November 2008, pp. 928-934.

Website:

[4] Increase the power of 3D (http: //optitek.com/
solutions/odev/3d-production-suite/, available:
02/18/2017)

CIP - Katanorusauuja y ny6nukauuju
HapopHa 6ubnuoteka Cpbuje, beorpan

677+678

TEKSTILNA industrija : naucni i stru¢ni ¢asopis
tekstilne i odevne industrije = scientific and
professional journal of the Union of textile engineers
and technicians of Serbia / glavni i odgovorni urednik
Snezana Urosevi¢. - God. 1, br. 1 (1953)- .- Beograd
:Savez inzenjera i tehnicara tekstilaca Srbije, 1953-
(Stara Pazova : M studio). - 29 cm

Tromesecno. - Tekst na srp. i engl. jeziku.
ISSN 0040-2389 =Tekstilna industrija
COBISS.SR-ID 5524482 2




Univerzitet u Nisu
Tehnoloski fakultet u Leskovcu

Akreditovani studijski programi na tri nivoa akademskih studija:

Osnovne i master akademske studije studijskog programa
Tehnolosko inzenjerstvo na sest modula:

FARMACEUTSKO-KOZMETICKE TEHNOLOGIJE . MATERUALI | HEMIJSKE TEHNOLOGIJE

EKOLOSKO INZENJERSTVO ‘ PREHRAMBENA TEHNOLOGUJA | BEZBEDNOST HRANE

INFORMACIONI SISTEMI

INDUSTRIJSKI DIZAJN TEKSTILA | ODECE ‘ U TEHNOLOSKIM PROCESIMA

Doktorske akademske studije
Studijski program: Tehnolosko inZzenjerstvo.

Tehnoloski fakultet u Leskovcu je akreditovan, kao drzavni fakultet, u oblasti
tehnicko-tehnoloskih nauka - materijali i hemijske tehnologije za obavljanje
naucnoistrazivacke delatnosti.

ADVANCED
TECHNZBLOGIES

»Casopis za nauc¢ne i stru¢ne radove iz oblasti tehnoloskog inZzenjerstva«




(A James Heal

Extraordinary Testing Solutions

Laboratorijska
oprema za
ispitivanje tekstila

Najkvalitetniji instrumenti dizajnirani posebno za
profesionalce koji se bave tekstilom

Referentni materijali

Potro$ni materijali vrhunskog i kontrolisanog kvaliteta svake
proizvodne serije obezbeduju taénost rezultata ispitivanja

—

INELAS ERECO DOO

James Heal,
u saradnji sa Inelas Ereco d.o.o.




	korica casopis 2022 cetiri
	Page 1

	korica casopis 2022 cetiri prednja unutra
	Page 1

	tekstilna industrija 4-2022 final ploče
	korica casopis 2022 cetiri zadnja unutra
	Page 1

	korica casopis 2022 cetiri zadnja
	Page 1


