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THE BEHAVIOUR OF WATER DROPS ON MODIFIED
POLYETHYLENE TEREPHTHALATE SURFACES

M. Bachurova and J. Wiener

Department of Textile Chemistry, Faculty of Textile Engineering
Technical University of Liberec, Czech Republic
m.bachurova@email.cz

Abstract: It is interesting to observe wetting contact angles on roughness and smooth surfaces for
various materials and their contact angle hysteresis. Wetting parameters can be affected by various
modifications of the surface material. In our case, the surface was hydrophobised by two types of
hydrophobic agents. In order to study this behaviour, we measured advancing and receding contact
angles. From the experimental results, values of contact angle hysteresis were determined. Further,
the behaviour of drops was observed in both types of water repellent agents. The study was carried
out using polyethylene terephthalate textile from monofilaments.

Keywords: advancing contact angle;
polyethylene terephthalate; hydrophobisation.

1 INTRODUCTION

For a quantitative description of the wetting
phenomena Young’'s equation is used as a
basis. If a drop of a liquid is placed on a solid
surface, there are two possibilities: the liquid
completely spreads on the surface (contact
angle 6=0) or a finite contact angle is
established. In the second case, a three -
phase contact line - also called wetting line -
is formed. At this line, three phases are in
contact: the solid, the liquid, and the gas
(Figure 1).
T

L

three - phase
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Figure 1 Rim of a liquid drop with a contact angle
0 on a solid surface
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receding contact angle;

contact angle hysteresis;

The Young's equation relates the contact
angle to the interfacial tensions of the solid -
gas, liquid - gas, and solid - liquid interfaces
s, YL, and ysi, respectively [1-4]:

YL-COS0 =75 —vg (1)

If the interfacial tension of the solid surface is
higher than that of the solid - liquid interface
(ys> ysL), the right — hand side of the Young’s
equation is positive. Then, cos 6 has to be
positive and the contact angle is smaller than
90°; the liquid partially wets the solid. If the
solid - liquid interface is energetically less
favourable than the solid surface (ys < ysv),
the contact angle will exceed 90° because
cos 6 has to be negative. If the contact angle
is greater than 90°, the liquid is said to not
wet the solid.

There is another aspect to this fact that water
forms a high contact angle on hydrophobic
surfaces.

With this definition of wetting relates to the
so-called spreading parameter S, which
measures the difference between the surface
energy (per unit area) of the substrate when
dry and wet. When S > 0 it is possible talk
about total wetting. If the parameter S is
positive, then the liquid spreads completely in
order to lower its surface energy (6 = 0). The
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final outcome is a film of nanoscopic
thickness resulting from the competition
between molecular and capillary forces.
When S < 0 it is possible talk about partial
wetting. If a small amount of such a liquid is
taken and placed on the solid, it will form a
drop that is shaped like a spherical cap. If the
amount of liquid is increased, the drop will
grow and change its shape from the ideal
spherical cap to a more flattened cap.
Eventually, it will form a pancake-like
structure with a constant height and rounded
rims (see Figure 2) [2-5].

A

Figure 2 Schematic of a drop, a) which is so
small that gravitation can be neglected, b) a drop,
which is already slightly deformed by gravitation,
c¢) continuous pancake — like film of height h

If additional liquid is added to the drop, the
contact line advances and stops. Each time
motion ceases, the drop exhibits an
advancing contact angle 64. If liquid is
removed from the drop, the contact angle
decreases to the receding value 6g, and then
the contact line recedes. The difference
between advancing contact angle 6, and
receding contact angle 6r is called the
contact angle hysteresis:

(2)

The hysteresis of the contact angle is usually
related to the heterogeneity of the surface,
either geometric (roughness) [6, 7] or
chemical [8]. In this case, it is assumed that
at each point of the surface the equilibrium
value of the contact angle of that point is
established, depending only on the local
properties of the substrate. As a result, a
whole series of local thermodynamic
equilibrium  states can be realized,
corresponding to a certain interval of values
of the angle [9].

The goal of this work is measuring of the
advancing and receding contact angles on

H=9A—9R
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the hydrophobised surfaces. Based on these
experiments the contact angle hysteresis will
be determined. Further, the motion of radius
base of drops on the hydrophobised surface
will be observed with respect to change of
liquid volume.

2 EXPERIMENTAL PART

As mentioned in introduction, with a change
of volume the shape of drop also changes.
This relates to the drop height and radius of
the base of spherical segment (see Figure 3).
In our case, the behaviour of water droplets
on the hydrophobised surface was observed.
We mainly studied the change of the radius
base of spherical segment with changing
drop volume.

h

=
centre

Figure 3 The spherical segment

In order to calculate the radius base of the
spherical segment the following Equation (3)
was used:

R=——
tgg
2

3)

where R is radius base of spherical segment;
h is the spherical segment height; 6 is contact
angle.

To calculate the radius base of the spherical
segment it is necessary to know the spherical
segment height and contact angle. The
contact angle was determined by
measurement. The spherical segment height
h was derived from the modified equation for
calculating the volume of the spherical
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segment, where we know the volume of liquid
V and the contact angle 6, which is formed by
the liquid in contact with the surface:

(4)

The textile composed of polyethylene
terephthalate monofilaments (Silk & Progress
Ltd.) was selected as the examined material
(see Figure 4). The description of the textile
material is as follows: No. ends/ No. picks is
62/62 [1/cm], the fiber diameter for warp/weft
is 55/80 [um].

The study was conducted using the two types
of hydrophobic agents on polyethylene
terephthalate: Oleophobol SLA New and

Phobol XAN (Huntsman Ltd.).
Oleophobol SLA New is a dispersion of
This

fluoropolymers containing extender.

SEM MAG: 751 DET: BE Detector

—
Yega ©@Tescan
TU Liberec

Hy: 30,0k
WVAC: Hivacr

DATE: D2/06/08
Device: T85130

1mm
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agent has a excellent water, oil and stain
repellency.

Phobol XAN is dispersion of an oxime -
blocked isocyanate. It is an extender
(booster) for oil and water repellency.

Both agents were applied in required
concentration 20 g/l by the padding process
with a liquor pick-up of 30%. Bath
temperature was about 20°C, pH of the
prepared bath 6.0. Subsequent to application
follows a drying process at 130°C.

Before the measurement, the surfaces of the
materials were washed in distilled water and
extracted with Dichloromethane G. R.
stabilized (Lach - Ner).

The measurement of wetting contact angle by
sessile drop method consists of applying (in
case of advancing contact angle 6,) and
removing (in case of receding contact angle
6r) a defined volume (5 pl) of distilled water
(surface tension 72.5 + 0.2 mN.m™" at 20°C)
on the research surface (see Figure 5).

SEM MAG: 2.00 ke
Hy: 300 kY
WAC: Hivac

DET: SE Det + Bl
DATE: D5/26/11
Device: TS5130

20um

b)

Wega @Tescan
TU Liberec

Figure 4 Image of polyethylene terephthalate textile used via scanning electron microscope:

a) untreated, b) treated by hydrophobic agent

Vlakna a textil (4) 2012



Textilné technolégie

& increase of volume

Figure 5 The advancing and receding contact angle

Then the wetting contact angles between
liquid and solid surface were determined. In
order to measure the advancing and receding
contact angles a See System Standard
(Advex Instruments Ltd., Czech Republic)
was used. The See System is a portable
computer-based instrument designed
primarily for contact angle measurement and
surface energy determination. Values of
contact angle hysteresis were determined by
the experimental values of contact angles,
according Equation 2. Furthermore, the
behaviour of water drop shape was observed
during increasing and decreasing volumes
(according Equation 3 and Equation 4).

3 RESULTS AND DISCUSSION

3.1 Contact angle hysteresis

The influence of hydrophobisation on the
surface of a used textile is investigated with
contact angle measurements. The contact
angles were measured with accuracy +2°.
The average values of contact angles are
presented in following Figures. It can be seen
in Figure 6 and Figure 7, that the hydrophobic
agents alter the surface wetting behaviour of
the polyethylene terephthalate fibers. The
untreated polyethylene terephthalate textile
has an average advancing contact angle of
about 98°. The textile treated by Oleophobol
SLA New has an average angle of about
122°, while textile treated by using Phobol
XAN has an average angle of about 100°.

Vlakna a textil (4) 2012
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Similarly, Figure 7 shows the decrease in the
receding contact angles of hydrophobised
textiles in comparison to untreated samples.
In Figure 8 is shown the contact angle
hysteresis of untreated and hydrophobised
materials. The pure untreated polyethylene
terephthalate has the largest hysteresis. All
additives were removed from the materials
before the experiment. The values of
advancing and receding contact angles for
the same volume are significantly different.
This is because the untreated material is
wetted and the water drop holds onto the
material surface, in comparison to treated
samples. With the addition of further water
volume material becomes more and more
wetted. This is mainly apparent when
removing of water volume, where the
receding contact angle is less than advancing
contact angle. As a result of this is given high
contact angle hysteresis.

On the hydrophobised samples the water
drop moves freely, which is not the case of
the water wetted surface. The differences
between advancing and receding contact
angle are not so great, and therefore contact
angle hysteresis is low. By the adding water
volume the drop volume increases, while the
contact angle changes very little. The
greatest different between the treated and
untreated material is seen in the sample
treated with Oleophobol SLA New.
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The advancing contact angle

150 ~
= 125 1 = m o _ . _ . N _ -
(/]
) 100
=
8 75
8
8 50-
0
o 25 _

0
5 10 15 20 25 30 35 40 45 50
volume [pl]
| @ Oleophobol SLA new 20 g/l O Phobol XAN20 g/l M untreated |

Figure 6 The dependence of advancing contact angles on the volume of liquid drop on textile surface
for hydrophobic treated and untreated samples

The receding contact angle
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Figure 7 The dependence of receding contact angles on the volume of liquid drop on textile surface for
hydrophobic treated and untreated samples

The hysteresis of contact angle
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Figure 8 The contact angle hysteresis determined on polyethylene terephthalate
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3.2 The change of radius base of
spherical segment
By using of Eq. 3 and Eq. 4 the radius base
of spherical segment was determined. The
Figure 9 shows that by increasing volume of
drop increases the radius base of spherical
segment, also, that the contact angle is
almost constant. By reducing of drop volume
the contact angle decreases, but the radius
base of spherical segment is almost

unchanged or slightly decreasing (see Figure

Textile Technologies

10). In the same volume the value is different
at advancing and receding contact angles.
The process is the same for both
preparations, but the results show that the
drop on textile material treated by Oleophobol
SLA New has greater radii base than Phobol
XAN. It also corresponds to the results of
contact angles. Higher values of contact
angles correspond to lower values of the
radius base of spherical segment.

. The advancing contact angle

]

= 2

2

T =

&£

=

=] -

E 1

P

E —=— Qleophobol SLA new 20 gl —s— Phobol XAMN 20 g
I:I T T T T T

1 10 0 a0 40 a0
volume [pl]

Figure 9 The change of radius base of spherical segment for advancing contact angle

The receding contact angle

Y &
o L]

.

radius hase of spherical seqment [mm]

—=— Qleophobol SLA new 20 gl —— Phobol XAMN 20 ol

I:I 1 1

a 10 20

volume [pl]

30 40 a0

Figure 10 The change of radius base of spherical segment for receding contact angle
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4 CONCLUSION

The advancing and receding contact angles
of water drops on polyethylene terephthalate
were measured in this study. The contact
angle hysteresis was observed from the
contact angle values. The textile surface was
modified by hydrophobic treatment. We found
that the pure untreated polyethylene
terephthalate has the largest hysteresis
compared to treated samples.

Next, the radius base of spherical segment
was observed depending on the change of
drop volume. Increase in volume caused
increases in the radius base of spherical
segment. By reducing the volume the radius
base of spherical segment is almost
unchanged or slightly decreasing.

Textile Technologies
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CHOVANI SE VODNYCH KAPEK NA MODIFIKOVANYCH
POLYETYLENTEREFTALATOVYCH POVRZiCH

Translation of the article
The behaviour of water drops on modified polyethylene terephthalate surfaces

Smaceci parametry a podobné hystereze kontaktniho uUhlu, mohou byt kromé faktor(
tykajicich se struktury textilie ovlivnény i riznymi finalnimi apravami aplikovanymi na povrch
materialu. V této praci byla textilie hydrofobizovana dvéma typy hydrofobnich pfipravki. Na
takto upravenych materialech byly méfeny postupujici a ustupujici kontaktni uhly, z nichz byly
zjistény hodnoty hystereze kontaktniho uhlu. Studie byla provedena na polyetyléntereftalatové
textilii z monofilu. Z vysledkd vyplynulo, Ze neupraveny material vykazuje vétS$i hodnoty
hystereze ve srovnani s upravenymi vzorky. Dale byla vtéto praci pozorovana zména
poloméru podstavy kapky v zavislosti na zméné jejiho objemu. Pfi zvySovani objemu kapky
dochazelo k narlistu poloméru podstavy. Pfi snizovani objemu se polomér podstavy témér
neménil resp. dochazelo k mirnému poklesu. To odpovida i vysledkim kontaktniho uhlu. Vyssi
hodnoty kontaktniho uhlu odpovidaji niz§im hodnotam poloméru podstavy kapky.
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TRANSFORMATION OF DESIGNED PIECES TO 2D CAD SYSTEMS
USING A MACRO MODULE

M. Nejedla

Technical University of Liberec, Faculty of Textile Engineering, Department of Clothing
technology, Studentska 2, 461 17 Liberec, Czech Republic
marie.nejedla@tul.cz

Abstract: The 2D CAD AccuMark and 3D V-Stitcher programme from GERBER TECHNOLOGY
allows a new and promising way of creating documentation in the preparation of designs in clothing
production. It creates a basic and model solution for making clothing and clothing parts using a so-
called ,Macro module” that can be applied to any design methodology, any size range and also for
the individual size of a customer. A two dimensional image of the clothing model is then followed by a
3D clothing visualization using V-Stitcher software that enables the calculation of a perfect fit on a
virtual figure and enables the provision and sale of a collection of clothing articles via a website.

Key words: Transformation of designed pieces, 2D Macro module, 3D clothing.

1 A NEW APPROACH TO DESIGN
METHODOLOGY OF CLOTHING
PRODUCTION

The task of a garment cutter is to create a
harmony between the body and the clothing
that leads to the quick orientation, not only on
the surface of the body, but also an
understanding of its design, its creation, its
description and, last but not least, its
terminology.

The basic data of every shear design is the
body size which can be gauged using a
contact or contactless method. The number
of measurements depends on the
methodology of design and on the type of
designed clothing. There is a wide range of
clothing types that can be quickly, easily and
competently put together with the help of
current computer design programmes.

This article focuses on the use of the latest
methods of CAD programmes designed for
the preparation of clothing production with
designing and modelling of clothing, putting
special stress on the transformation of
designed pieces to computer imagery using a
macro module. Using a macro module,
design templates can be created with the
ensuing clothing models being easily
applicable even to XXL customers.

Vlakna a textil (4) 2012 10

2 THE MEANING OF THE TERM
TRANSFORMATION
The term, ,transformation” expresses the

change, alteration, modification or transfer
from one coordinate system to another. It can
be expressed by a relevant mathematical
formulas and relations as follows:
X =f; (X1, X2, ..., Xn)

where Xx; is the coordinate system in the
original coordinate system, x; is the
coordinate system in the new system (for i is
1, 2, ..., m) and f; is a variable function of x;.
In the original coordinate system the point is
described with x4, x2, ..., X5, and where the
general example can be m # n.
A Coordinate system is a system of basic
data (reference points, straight lines or
curved  lines), that  facilitates the
determination of their coordinated systems in
the selected frame of reference.
The point location in the given coordinate
system is specified by coordinates of the
point that can represent distances or angles
relative to reference points and straight lines
(or curved lines) in the selected coordinate
system.
The basic data required to determine the
location of a point is:
e the type of coordination system (cartesian

in our case)
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e the chosen origin of the coordinate system
(starting point)
e the orientation and character of coordinate
axes
e the units, with their multiples and parts of
the values of the coordinates declared.
The implementation of a coordinate system
facilitates the research of geometric figures
by analytical methods. If all the coordinate
axes are straight lines we call it a ,rectilinear
coordinate system®. One such rectilinear
coordinate system is a cartesian system. All
the macro module data in 2D CAD systems
used for the creation of design documentation
are processed in this cartesian system.

21 The Methods of transforming

designed pieces onto the computer

The term ,transformation® in the technical
preparation of clothing production refers to
the transformation of designed pieces from
the paper template to the electronic one with
the help of digitalization or using a scanner.
Another method of getting the designed
pieces onto the computer is by direct design
using tools available in the computer
programme. Now there is an innovative way
of transforming the designed pieces onto the
computer using a macro module. A macro
module is a list of working instructions
necessary for clothing design which is a part
of a computer programme combined with the
design parameters in a general template with
different values which are body size or body
size supplements.
The macro module follows the list of working
instructions, performing them in the order
they were programmed. The macro module is
applicable if the same working instructions
performed in the same order will lead to the
same result of production.

A macro module can be created:

e in an absolute regime, that means, that
the macro module is created for a fixed
body size and retains the initial values for
the whole processing time

e or the macro module respects general
formulas with special reference to size
tables, design dimensions and
supplements in which one or more sizes,

Vlakna a textil (4) 2012 11
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or the net of sizes must be selected at
start-up.
If the design is to be repeated, the new macro
module will run based on the variables,
namely the body sizes, without further
operator input.

2.2 Dealing with macro modules in 2D
CAD systems

The programme which creates the macro-

modules is part of AccuMark 8.4 CAD System

which is a GERBER TECHNOLOGY product.

It begins in the PDS (Patter Design System)

created section and links to the size and

design size table, made in the

,MeasureChartEditor” programme. AccuMark

CAD system enables macro module making

specifically in:

e basic clothing design for any design
methodology

¢ model solution making

e parts of clothing modelling

Macro module commands are created by the

programme author. It is a kind of indirect way

to design. It allows macro module recordings,
macro module starting and editing and it is
created in a design and model office.

Macro modules in AccuMark CAD system are

created in several steps:

e creation of design size table for a
specified size range with a marked basic
size

e recording of the basic design macro
module of the selected clothing type
according to the selected methodology
using basic sized CAD system tools

e running the basic design macro module
for the selected clothing type and testing
the functionality of the macro module and
its effectivity for specific sizes and its
corresponding proportions

e editing the macro module, leading to
macro  module formation or its
modification

2.2.1 The data for AccuMark CAD system
macro module creation

Macro modules have their own procedures

bound by size table design, design procedure

and design formulas. They have also their
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own text saved to ,Script“. Observing certain

conditions we can combine or link together

the macro modules to get an order sequence

for a variety of design sizes.

The basic data of each macro module is:

¢ clothing product technical drawing

e size range of the produced clothing
product and size parking

e design methodology for
product

e initial body proportions needed for clothing
product design

e creation of design proportions tables,
completed with additions for loose-fitting
clothing and tables of coefficients and
absolute values

The first step when creating a macro module

is to make a body size table in the ,Measure

Chart Editor” programme Figure 1 and save it

to ,AccuMark script chart®.

the clothing

2.2.2 Script-making for a macro module
recording
Making a macro module in AccuMark
programme begins, in the PDS section by
opening the ,Guide” icon Figure 2 and by
recording the size table and opening the
.ocript’, where all the records of macro
module, with symbols of tools for the design
of the part, point, line, curve, take place, see
Figure 3, and its calculations coming out from

Textile Technologies

the design measurements, design samples or
distances that can be set with the help of
tools of the expressional calculator, see
Figure 4.

—
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Figure 2 Opening the ,Guide“ and revealing the
scroll menu for macro module creation, record,
start up and edit in AccuMark CAD system
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Figure 3 Possibilities for line-making in AccuMark
CAD system
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Figure 1 An example of design measurements table of a ladies suit [1]
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Figure 4 Size setting of the design line segments

A Macro module is created for a basic size
and can be created in two ways. One way is
to write in the working area of AccuMark CAD
system, see Figure 5, and another way is
separately in the text editor, see Figure 6.

It is an internal instruction and its text is
licensed by the authors of AccuMark
programme.

A macro module can be created for basic
designs of any kind of clothing product and
can be saved in a databank. In a design
department it is used as a basis for model
solutions according to fashionable designs,
structure variations, modifications of breast
and waist selection etc. The second phase of
a macro solution is a model solution.
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The third phase of a macro solution is
designing the constituent elements of the
clothing product separately. All three phases
of the solution are justifiable when preparing
a design for production. It is advisable to
preserve this categorisation and based on
this structure variation, it is advisable to
establish a databank that will turn into a base
for countless solutions regarding the wide
range of selection opportunities when
designing collections of clothing products.

2.2.3 Running the designed
module and its editing
Running the ,Script” of the designed macro
module is possible in; the basic size; one
selected size or in more sizes that are all
included in the design measurement tables.
However it cannot be run in all sizes as a
design net, see Figure 7.
Running a macro module is a good way not
only to see it, but also for checking the
correct running of the macro, even an
unfinished one, for the whole variety of sizes
included in the design size table.
Starting a macro module can be found in the
,Guide“ menu as ,Start®. The illustration of
running macro module is its particular phases
as seen in Figures 8 and 9.

macro

s

_::1;..-_.-..... [ B =& s

Figure 5 An example of making a ,Script* macro module and a macro text for a ladies suit [1]
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<GerberPdsPatternirafe Version="8.4.0.93" Notation="Metric" Chart="rosmerova tabulka cenyMl.csv" Description="*>
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Figure 6 An example of macro text of ,internal instructions” for a ladies' suit for AccuMark CAD system

in text editor
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Figure 7 Size selection for running a macro
module
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Figure 8 Basic design of a ladies suit and its
model solution [1]
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Figure 9 Designing parts of a ladies suit in
selected size [1]

Editing a macro module is a starting point to
re-enter the macro module ,Script“ and then
continue in its formation or its editing.

The next step of the clothing production in the
AccuMark system is to save sequential
elements in a basic series and then continue
in a classical way. That means adding the
seam- and end- tucks to the parts, as in
Figure 10, and then creating a cut-position for
sizes included in the design measurements
tables that were created specifically for the
macro module, see Figure 11.
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Figure 10 Creating patterns of ladies suit
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Figure 11 Creating cut-position of ladies suit

3 USING MACRO MODULES WHEN
CREATING CUSTOM-MADE CLOTHING

One of the big advantages of creating macro
modules is that they can be used even in the
production of custom-made clothes: just
follow the instructions. Simply by updating the
design measurements table created in
,Measure Chart Editor with the new size; for
example, the name of the customer and
complete all the sizes of the customer in their
entirety. Then a cut-position for the entered
size can be created. The second option is to
create a new design measurements table
,LCUSTOMERS", add the basic size, in which
the macro module of clothing product was
created, then add design measurements for
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the basic size and the measurements of the
customer, see Figures 12 and 13.

oty —lolx]
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Figure 12 New design measurements table -
basic size (S4965) and the name of the new
customer ,Monika“
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Figure 13 Setting the new ,CUSTOMER" table
and selection of the size for ,Monika“ customer

When starting up the macro module, the new
table is loaded. The new customer's
measurements are in it. The size of the
customer is chosen and the macro module of
the created model starts up. The parts of the
model with sizes of the customer are saved,
the seam — and end- tucks are added and the
new cut-position of clothing product is ready



Textilné technolégie

to be sent to a separate manufacturing
process for automatic trimming. The next step
is making the clothing product in the
workshop and sending it to the customer.

So, that is how to produce a clothing product
tailored to the needs of anyone. And with the
help of macro modules, we can even design
clothing solutions for handicapped people
sitting in a wheelchair etc.

There is one option that saves the basic parts
of clothing products in the selected base size
for which the macro is created. Subsequently,
the classical way, i.e. modelling CAD system
makes a PDS model, the solution is
automatically projected into all sizes
contained in the dimension table relative to
the macro. It is also possible to make the
created model sewing positions for any size
contained in the dimension table macros.

4 3D PROJECTION OF THE DESIGNET
MODEL OF CLOTHING

Nowadays we are able to transform the 2D

model to a 3D programme. This follow-on ,V-

stitcher” programme is a Gerber Technology

product too. It enables 3D visualization of
clothing, using a virtual dummy of a man,
woman, boy or girl. The virtual clothing
programme proceeds from 2D patterns
creating a clothing model designed in

AccuMark software.

The working procedure for the virtual

visualization of the clothing designed in 2D

and its transformation to 3D visualization
needs the following:

e Preparation of a database that includes
clothing sources, size range, size marking
and definition of measurements

e Import of pattern parts and their
preparation for seaming and sewing, see
Figure14

e Parameter selection and adjustment
concerning the textile material relating to
the constituent parts of the clothing with
the application of fashion accessories and
various kinds of stitches

e Selection of a figure and its size Figure 15
and visualizations of the model parts on
the virtual dummy, see Figure 16
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e Visualization of the clothing model on a
3D virtual dummy in different poses

Figure 14 Clustering of jacket parts and marking
the places for sewing [2]

Figure 15 Selection of a figure and its size [2]

A0

Figure 16 Visualization and clustering of parts on
a virtual dummy [2]

It is a new way of evaluating the fit of some
clothing on a virtual dummy and a new way of
presenting clothing products for sale at trade
fairs, or alternatively via a website.

5 CONCLUSION

This academic paper describes the
possibilities of using new procedures, so-
called macro-modules, when creating design
documentation in 2D CAD systems when
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preparing clothing for production, specifically
in the AccuMark system. The principles for
making macro modules are applicable in any
design methodology.

The macro module of any size can be run in
the PDS-pattern-section. When repeating the
design, the new macro module will run
without further operator input, just on the
basis of the variables that are the body
measurements. The created macro modules
can be used both for different size tables and
for individual customer sizes, as long as the
number of body sizes in the design
measurements tables will be adhered to.
Using AccuMark CAD system, macro-
modules-making module seems to be a very
advantageous way of creating design
documentation. With this programme it is very
easy and quick to solve even individual
customer’'s needs. Also the possibility of

Textile Technologies

applying the clothing model in a 3D
visualization to a virtual dummy is significant.

These solution techniques seem to have a lot
of potential. They offer a wide range of
solutions and a higher level of creative work
for all the workers in the clothing design
department, sales department and marketing
department.
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Transformation of designed pieces to 2D CAD systems using a macro module

Tento Clanek pFedstavuje jeden z novéjSich a perspektivnich zplsobu tvorby dokumentace v
konstrukéni pfipravé vyroby odéva s vyuzitim 2D CAD programu AccuMark a 3D V-Stitcher od
firmy GERBER TECHNOLOGY. Jedna se o tvorbu zakladniho a modelového feSeni odévu a
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HYDROPHOBIC FINISHING OF POLYESTER CLOTHING
TEXTILES
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Abstract: The aim of this study was to prepare and evaluate functional polyester textiles with
hydrophobic finishing applied by impregnation and back-coating using selected waterproof finishing
systems. Results of impregnation and coating systems and the combination of these processes in
both sequences (preimpregnation — coating and coating-postimpregnation) were evaluated in terms
of hydrophobicity: hydrostatic head, spray-test, influence on air permeability and water vapour
permeability.

Two polyester woven fabrics with different square weight and construction have been finished and
compared.

For impregnation, fluorochemical has been utilized. This reagent has an ability to reduce the surface
tension of the fabric considerably; hence it repels both water and oily liquids. Fluorochemical also
exhibits good chemical and thermal stability. Furthermore, has low reactivity due to their
incompatibility with water and oil.

For coating, two resins namely: acrylic and acrylic/polyurethane (80:20) were used and therefore their
performance being compared for properties mentioned above, whereby Werner Mathis CH-8155
laboratory foulard was utilized to carry out both impregnation and coating using floating knife

Textile Technologies

technique for coating.

Key words: hydrophobic finishing, impregnation, coating.

1 INTRODUCTION

Functionalized textiles are nowadays very
frequently used not only in category of
industrial textiles. But also they are frequently
required to be used for protective and
functional outer apparel for sports and
everyday clothing. That is why optimum types
of hydrophobic finishing are to be selected
with regards to achieve water repellency and
also to physiological parameters influence [1,
2]Water repellency is conferred to the textile
substrate by impregnating the substrate with
the chemical agents whose surface tensions
are lower than those of a fabric, because in
order for textile substrate to be hydrophobic it
is necessary to have lower surface tension of
substrate in comparison to the solvent (water
or organic solvents).

Meanwhile coating is an application of a
polymeric resin on the textile substrate; it can
be done on one side or both depending on

Vlakna a textil (4) 2012

the desired outcomes. The quality of the
coated textile depends on the nature of the
fiber, construction of the substrate whether is
a woven, non-woven or knitted fabric, the
kind of resin applied as well as the method of
application (machine used).

Therefore in this study, both the impregnation
and coating methods of hydrophilic finishing
shall be compared to see which one yields
better results by utilizing polyester fabrics of
different construction and compositions.
Furthermore the study seeks to determine
how both impregnated and coated fabric will
behave when tested with spray test,
hydrostatic pressure test, air permeability as
well as water vapour permeability test [2-4].
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2 EXPERIMENTAL

21 Textile materials and used reagents
Fabric 1

The plain weaved Polyester fabric (PES) of
yarn count 36.2 tex and 32.6 tex in warp and
weft direction respectively; sett 41.4 yarn/cm
(warp) and 29.1 yarn/cm (weft) were used,
with square weight of 247 g/m?.

VagxETamcan
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Figure 1 Image of Fabric 1 under Scanning
electron microscope (SEM)

Fabric 2

The plain weave Polyester fabric (PES) of
yarn count 17.8 tex and 16.0 tex in warp and
weft direction respectively; sett 32.9 yarn/cm
(warp) and 25.4 yarn/cm (weft) were used,
with square weight (g/m?) of 101.

. DET ElEl: -:-I-:--:u:-
DATE: OH2TH D
Dl TES1 30
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TEXAFOB FCNI (Impregnation agent)
Description: Fluorochemical resin emulsion
for water and oil repellent finishing of
synthetic, synthetic/cotton and cotton textiles
with soft handle.

Properties: white milky emulsion, weakly
cationic, pH 5, miscible with water in all
proportions.

TEXAFOB NP (PASTE A)

Description: Water based acrylic coating
agent for waterproof finishing of synthetic and
natural fibers and their blends determined for
tack free top coat for outer clothing, bag
fabrics and tent with hydrostatic head effect.
Properties: white paste, miscible with water in
any proportions, creates clear dry film.
Viscosity: 80-100 poise (Brookfield RVT,
spindle 7, speed 100 rpm), pH 7-8.

TEXAFOB G (PASTE B)

Description: Water based acrylic/
polyurethane (80:20), coating agent for
waterproof finishing of synthetic and natural
fibers as well as their blends determined for
top coat for outer clothing, tents, bags and
bulletproof fabrics with enhanced hydrostatic
head effect.

Properties: Off-white paste (synthetic polymer
emulsion), total solid content: 50%, miscible
with water in any proportions, creates clear
dry non-tacky and non-chalking film.
Viscosity: 100 poise (Brookfield RVT, spindle
7, speed 100 rpm), pH 10.

2.2 Machine employed

Werner Mathis AG (CH-8155) coating
machine with dryer was used for coating of
fabrics. Coating method: Floating knife / knife
on air (45°).

Figure 2 Image of Fabric 2 under Scanning Figure 3 Werner Mathis AG (CH-8155) coating

electron microscope (SEM)
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2.3 Procedure
1. TEXAFOB FCNI IMPREGNATION

50 g/l TEXAFOB FCNI
8 g/l TEXAPRET TP-10 (Cross linker)
0.5 ml/l  Acetic acid (pH)

Four samples (two of fabric 1 and two of
fabric 2) were impregnated with TEXAFOB
FCNI, then dried for 2 min at 120°C and
finally fixed at 180°C for 1 minute.

2. TEXAFOB FCNI PREIMPREGNATION +
COATING PASTE A
a) Preimpregnation

50 g/l TEXAFOB FCNI
8 g/l TEXAPRET TP-10 (Cross linker)
0.5 ml/l  Acetic acid (pH)

Eight samples (four of fabric 1 and four of
fabric 2) were impregnated with TEXAFOB
FCNI and then dried for 2 min at 120°C.

b) Coating Paste A

Paste A x Coating (1)

Four samples (two of fabric 1 and two of
fabric 2) were coated once with Paste A using
knife over roller technique at 45°.

Paste A x Coating (2)

Remaining four samples (two of fabric 1 and
two of fabric 2) were coated twice with Paste
A using knife over roller technique at 45°. All
eight samples were then cured at 180°C for 1
minute.

3. TEXAFOB FCNI PREIMPREGNATION +
COATING PASTE B
a) Preimpregnation

50 g/l TEXAFOB FCNI
8 g/l TEXAPRET TP-10 (Cross linker)
0.5 ml/l  Acetic acid (pH)

Eight samples (four of fabric 1 and four of
fabric 2) were impregnated with TEXAFOB
FCNI, and then dried for 2 min at 120°C.

b) Coating Paste B

Paste B x Coating (1)

Four samples (two of fabric 1 and two fabric
of 2) were coated once with Paste B using
knife over roller technique at 45°.

Paste B x Coating (2)

Remaining four samples (two of fabric 1 and
two of fabric 2) were coated twice with Paste
B using knife over roller technique at 45°. All
eight samples were then cured at 180°C for 1
minute.
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4. COATING PASTE A + POSTIMPREGNA-
TION TEXAFOB FCNI

a) Coating Paste A

Paste A x Coating (1)

Four samples (two of fabric1 and two of fabric
2) were coated once with Paste A using knife
over roller technique at 45°.

Paste A x Coating (2)

Remaining four samples (two of fabric 1 and
two of fabric 2) were coated twice with Paste
A using knife over roller technique at 45°. The
samples were then dried at 120°C for 2 min.
b) Postimpregnation

50 g/l TEXAFOB FCNI
8 g/l TEXAPRET TP-10 (Cross linker)
0.5 ml/l  Acetic acid (pH)

Eight samples from a) (four of fabric 1 and
four of fabric 2) were impregnated with
TEXAFOB FCNI and then cured at 180°C for
1 min.

5. COATING PASTE B +
POSTIMPREGNATION TEXAFOB FCNI

a) Coating Paste B

Paste B x Coating (1)

Four samples (two of fabric 1 and two of
fabric 2) were coated once with Paste B using
knife over roller technique at 45°.

Paste B x Coating (2)

Remaining four samples (two of fabric 1 and
two of fabric 2) were coated twice with Paste
B using knife over roller technique at 45°. The
samples were then dried at 120°C for 2 min.
b) Postimpregnation

50 g/l TEXAFOB FCNI
8 g/l TEXAPRET TP-10 (Cross linker)
0.5 ml/l  Acetic acid (pH)

Eight samples from a) (four of fabric 1 and
four of fabric 2) were impregnated with
TEXAFOB FCNI and then cured at 180°C for
1 min.

2.4 Testing methods and devices

The hydrostatic head tester (FX 3000
HYDROTESTER IIl) was used to determine
the resistance to water penetration of the
samples, as in accordance with EN 20811
standards. The Spray tester was used to
determine the resistance to surface wetting of
fabrics according to EN 24920 standards.
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The air permeability tester (FX 3300
LABOTESTER IllI) was utilized to determine
the permeability of fabrics to air according to
EN ISO 9237 standards.

The Sensora Permetester was used to
determine the water vapour permeability
(breathability) according to EN ISO 15496
standards.

3 RESULTS AND DISCUSSION

3.1 Waterproof (Hydrostatic head)

The fabrics were treated with fluorine-based
water repellent agent (Texafob FCNI) as well
as coated with Acrylic first coat (AC 1x),
Acrylic second coat (AC 2x),
Acrylic/Polyurethane first coat (AC/PU 1x)

Textile Technologies

2. Samples were impregnated with Texafob
FCNI, then coated (Preimpregnation)

3. Samples were coated, then impregnated
with Texafob FCNI afterwards
(Postimpregnation)

As illustrated by the Figure 4, AC/PU

(acrylic/polyurethane) had good waterproof

resistance. Both pre-impregnated and post-

impregnated samples, particularly when
applied twice (2x). Therefore coated samples
had better waterproof in comparison to
impregnated sample (Texafob  FCNI).

Furthermore, second coats have higher value

in comparison to the first coats only.

As illustrated by the Figure 5 the behavior of

fabric 2 resembles that of fabric 1 with AC/PU

(acrylic/polyurethane) paste having better

and Acrylic/Polyurethane  second coat waterproof resistance. Therefore difference in
(AC/PU 2x). fabric construction had little effect on the
The samples were divided into three applied coatings. As expected,
categories: fluorochemically impregnated sample had
1. Samples were coated without lower resistance as compared to coated
impregnation samples.

200 187,35

1H} e

160 147,53

140

120 99,77

100 75,9 7337 /8.2

B Hydrostatic Head (mbar)

Figure 4 Hydrostatic head showing waterproof for fabric 1
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Figure 5 Hydrostatic head showing waterproof for fabric 2

3.2 Spray Test

The fabric showed good results for spray test
with the exception of Pre-Impreg (AC/PU 1x),
Pre-Impreg (AC/PU 2x) as well as Pre-Impreg
(AC 2x). Therefore postimpregnation yields

The impregnation (Texafob FCNI) gave
highest value of 5. However, the coated
samples had lower values. The water
molecules adhered to the coated fabric which

better results in comparison to gave slightly wetting as suggested by the
preimpregnation. Also acrylic had better results, particularly acrylic/polyurethane
resistance to spray testing than polyurethane paste.
as shown by the results.
Spray Test
435
q
3,5
3
2,5
2
1,5
1
0,5
0]

W Spray Test

Figure 6 Spray Test for fabric 1
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Figure 7 Spray Test for fabric 2
3.3 Permeability of the fabrics to air
The sample impregnated with Texafob FCNI  First coats (Coating 1x) had higher

showed improved air permeability of 17.9
mm/s compared to original (untreated)
sample with 14.9 mm/s, as also exhibited by
breathability. Coating decreased the air
permeability considerably to below 1 mm/s
compared to 14.9 mm/s for original sample
with acrylic showing better air permeability as
compared to acrylic/polyurethane.

permeability figures than second coats
(Coating 2x) as expected. Moreover, post-
impregnated (AC 1x) had the highest value of
0.68 mm/s. However, both preimpregnation
as well as postimpregnation had little effect
on the improvement of air permeability of
coated samples.
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B Air permeability {mm/s)

Figure 8 Air permeability of fabric 1
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The impregnated sample (Texafob FCNI)
showed improved air permeability of 232
mm/s compared to original (untreated)
sample with 1854 mm/s, that is 25.1%
improvement. This could be attributed to
surface modifications and fabric extension
caused by machine during application.
However, after coating the air permeability of
the fabric diminished considerably to zero in
regardless of the paste, whether AC (Acrylic)
or AC/PU (Actylic/Polyurethane).
Furthermore, even first coats (Coating 1x)
showed no permeability to air.

It was due to the lower yarn count (tex) and
small yarn sett (n/cm) which led to the smaller
square weight of 101 g/m? as compared to
247 g/m? of fabric 1. Therefore closely woven
fine yarns were easy to close-up with coating
compared to coarse yarns.

3.4 Water vapour permeability
(breathability)

From the results, acrylic paste is more
breathable than acrylic/polyurethane paste,
the greater is an add-on (amount of paste) in
the fabric, the less breathable is the fabric as
seen on the Figure 9 for instance AC 1x more
breathable than AC 2x. Furthermore, the
postimpregnation has profound effect in the
reduction of breathability, that is, pre-
pregnated fabric is more breathable than the
post-impregnated one, for instance Pre-
impreg (AC 1x) shows better water vapour
permeability (breathability )in comparison to
post-impreg (AC 2x). Coating itself reduces
the breathability quite significantly 3.6
g/m?Pa.h as compared to original sample
(untreated) 5.28 g/m?Pa.h.  However,
fluorochemically impregnated sample
(Texafob FCNI) had improved 5.76 g/m?Pa.h
compared to 5.28 g/m®Pa.h for untreated
samples.

By comparing fabric 1 with fabric 2 results
show that fabric fineness play pivotal role in
determining the water vapour permeability.
Fabric with less tex (fabric 1) was less
breathable whereas fabric with higher tex
(fabric 2) was more breathable. Impregnation
had no greater impact whether
preimpregnation or postimpregnation as well

Vlakna a textil (4) 2012
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as the effect of second coats. But,
impregnated sample had improved water
vapour permeability of 17.88 g/m?Pa.h as
compared to original sample of 12.24
g/m?Pa.h. This could be caused by surface
modifications (film formation) and fabric
extension caused by machine during
application.
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Figure 9 Water
(breathability) of fabric 1
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4 CONCLUSION

As illustrated by the results, the structure of
textile substrate influences its coating.
Although  both  fabrics showed good
resistance against hydrostatic head pressure.
Fabric 2 had significantly higher values in
relation to fabric 1 even though they were
coated the same way, with polyurethane resin
showing better resistance than acrylic resin.
The second coats (coating 2x) had higher
values than first coat (coating 1x) as
expected. There was no great impact whether
the fabric was pre-impregnated or post-
impregnated.

Both fabrics were less breathable at 0.48
g/m?Pa.h compared to original 5.28 g/m®Pa.h
for fabric1 and 0.72 g/m?Pa.h in comparison
to original 12.24 g/m®Pa.h for fabric 2. This
was due to higher values attained for
hydrostatic pressure. Acrylic  coated
substrates seemed to be more breathable
than polyurethane coated substrates in
regardless of whether the sample was pre-
impregnated or post-impregnated.

However, fluorochemical impregnations
(Texafob FCNI) improved the water vapour
permeability (breathability) of the substrates
substantially in all cases. Just like water
vapour permeability (breathability), the air
permeability of both the substrates declined
greatly after coating. Since both water vapour
permeability and air permeability involve the
passing of vapour/air through the fabrics,
their behaviours were similar.

An air permeability of fabric1 decreased from
14.9 mm/s (original) towards 0.48 mm/s in
average meanwhile fabric 2 also declined
from 185.4 mm/s (original) to 0.17 mm/s in
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average. The preimpregnation as well as
postimpregnation had no impact on the
results.

By the same token as in water vapour
permeability, the fluorochemical impregnation
(Texafob FCNI) improved the air permeability
substrates quite well. 14.9 mm/s (original) to
17.9 mm/s for fabric 1 and 185.4 mm/s
(original) to 232 mm/s for fabric 2.

The fabric 1 shown better results for spray
test, both coated and fluorochemically
impregnated samples with pre-impregnated
and coated samples having lower values of
2.5 which means the water droplets adhere to
the surface even though not able to
penetrate. In the case of fabric 2 the results
depreciated significantly, with post-
impregnated and coated samples having
lowest value of 1.5 meaning water slightly wet
the fabric.

Therefore to attain waterproof breathable
fabrics is not easy because there is always
trade-off between water vapour permeability
(breathability) of the fabric and the
waterproof. The fabric which is 100%
waterproof is not breathable at all and vice
versa. Hence there is a need to balance both
characteristics quite well in order to construct
comfortable waterproof breathable apparels.
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HYDROFOBNI UPRAVA POLYESTEROVYCH ODEVNICH TEXTILIi

Translation of the article
Hydrophobic finishing of polyester clothing textiles

Abstrakt: Cilem studie bylo pfipravit a testovat polyesterové odévni textilie s hydrofobni
upravou aplikovanou impregnaci, zatérem a jejich kombinaci. Hodnoceni vhodnosti uprav pro
odévni ucely bylo testovano zjistovanim prodysSnosti a propustnosti vodnich par upravenymi
polyesterovymi textiliemi.
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STUDIUM VPLYVU STRUKTURY SPECIALNYCH TYPOV
ZMESNYCH PRIADZi NA ICH ELEKTROVODIVE VLASTNOSTI
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Abstrakt: Prispevok je zamerany na pripravu Specialnych typov zmesnych priadzi s elektrovodivymi
vlastnostami pre aplikaciu do textilnych senzorov uréenych na snimanie fyziologickych funkcii
Cloveka , ako napr. monitorovanie EKG, krvného tlaku, dychania, telesnej teploty a pod. Orientuje sa
na Stadium vplyvu Struktary vyvinutych Specialnych typov zmesnych priadzi na ich elektrovodivé
vlastnosti z hladiska charakteru tvorby zmesnej priadze, poctu zakrutov a poctu vodivych vldkien
v zmesnej priadzi. V prispevku su publikované vysledky vyskumnych prac zameranych na vyvoj
novych typov $pecialnych priadzi na baze zmesi elektricky nevodivych a vodivych viakien,
pripravenych technolégiou zosukavania na multifunkénom zosukavacom zariadeni DirecTwist 2B
a vysledky merania elektrickych vlastnosti tychto priadzi.

Kracové slova: elektrovodivé vlakna, zmesné priadze, textiiné senzory, inteligentné odevy,

elektricka vodivost, elektricky odpor.

1 UvoD

Svetovy trend v oblasti textiinych a odevnych
technolégii zaznamenal v poslednych rokoch
prudky rozvoj, orientovany na inovaciu
sortimentu Standardnych materidlov cielene
smerujucu k priprave multifunkénych
materialov a odevnych vyrobkov s vysokou,
aZz nadstandardnou pridanou hodnotou.

Vyvoj v oblasti  textilnych materialov
prepojeny na vyskum % oblasti
mikrosystémov, nanotechnolégii, spracovania

informacii  a komunikacnych  technologii
umoznil miniaturizaciu a neinvazivne
inteligentné  monitorovanie  fyziologickych
funkcii Cloveka pomocou tzv. ,smart”

materialov a ,inteligentnych® textilii
(nazyvanych tiez elektronické textilie alebo e-
textilie), ktoré dokazu samostatne vnimat
areagovat na podnety prostredia [1, 2].
Integraciou mikroelektroniky a novych
textiinych prvkov, ktoré vdaka vzajomnému
prepojeniu zvySuju svoj efekt, sa dosahuje
nova kvalita multifunkénych inteligentnych
vyrobkov s komplexnou vnutornou Strukturou
a so stalymi nadStandardnymi funk&nymi
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vlastnostami [3]. Pokracujuci a neustale
napredujuci multi-disciplinarny vyskum
v oblasti textiinych vlakien, Specialnych

priadzi, biomedicinskych textilnych senzorov,
bezdrétovej a mobilnej  telekomunikacie
spojenej s telemedicinou dnes smeruje najma
k vyvoju progresivnych inteligentnych
biomedicinskych odevov [1].

Mobilné monitorovanie fyziologickych funkcii
Cloveka pomocou inteligentnych odevov
umoznuje snimat, zaznamenavat,
spracovavat a prenasSat namerané zivotné
signaly ako su napr. aktivita svalstva
(dychanie), aktivita srdca (EKG), aktivita
nervoveho systému (EEG), telesna teplota a
dalSie impulzy. Aktivnym (citlivym) prvkom
inteligentného odevu su tzv. textiiné senzory
— elektrédy, ktoré mézu byt integrované do
konstrukcie odevu, alebo sa mézu pouzivat
nezavisle  (samostatne) a v kontakte
s pokozkou su vlastne snimacim prvkom
elektrickych signalov generovanych telom
Cloveka [4, 5].

Na vyrobu textilnych senzorov sa pouzivaju
Specialne typy priadzi, ktoré vo svojej
konStrukcii  obsahuju  vldakna s vysokou
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elektrickou vodivostou, ktoré znizuju odpor
na rozhrani pokozka - elektréda [6].
V suCasnej dobe, po rokoch intenzivneho
vyvoja, je na trhu viacero druhov vodivych
vlakien, ako su napr. kovové viakna (vlakna
z nehrdzavejucej ocele, medené vlakna),
pokovovaneé vlakna (postriebrené
polyamidové vlakna) resp. vlakna obsahujuce
dispergované fazy vodivych materialov (napr.
uhlika) [7]. VSetky tieto vlakna mozno
jednoducho inkorporovat do kon$trukcie
textilnej priadze. Aktivne sucasti textilnych
priadzi vo forme elektrovodivych vlakien by
mali reagovat na zmeny elektrickej hodnoty
ateploty Cloveka asuasne by mali byt
schopné viest signaly vznikajuce
interakciou textilnych elektréd a biologického
objektu (Cloveka). Vodivé vlakna su do
priadze zosukané spolu so Standardnymi
vlaknami, ako napr. bavina, polyamid, Lycra
apod. Okrem zakladnych  funkénych
vlastnosti a dobrej spracovatelnosti ucel ich
pouzitia vyzaduje zabezpeCit aj pruznost,
stalost v prani a odolnost proti cyklickym
mechanickym deformaciam [3].

Pri tvorbe textilnych priadzi s elektrovodivymi
vlastnostami je  potrebné reSpektovat
poziadavky kladené na vlastnosti vodivych
priadzi. SuCasne je potrebné zohladnit aj
spbésoby akymi sa da dosiahnut vyhovujuca
vodivost  pri  reSpektovani  Specifickych
vlastnosti a podmienok pouzitia odevov so
zabudovanou elektronikou [8]. Pre
dosiahnutie pozadovanej urovne funkCnosti
Specialnej  elektricky  vodivej priadze,
z hladiska snimania fyziologickych funkcii
Cloveka a prenosu Zivotnych signalov, sa
preto v mnohych literarnych a patentovych
odkazoch velka pozornost venuje spravnemu
vyberu materialového zlozenia a vhodnej
konstrukcie priadze.

V prispevku  su  publikované doterajSie
vysledky vyskumnych prac zameranych na
pripravu Specialnych typov elektrovodivych
priadzi s cielom ich vyuZzitia pri priprave
textilnych senzorov urcenych na
monitorovanie fyziologickych funkcii,
snimanie aprenos zivotnych  signalov
Cloveka. Vyskum bol orientovany najma na
Studium  vplyvu  Struktury dvoch typov
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Specialnych  priadzi rb6znej konStrukcie
a vyznamu podielu vodivych a nevodivych
vlakien na ich vysledné elektrovodivé
vlastnosti.

2 EXPERIMENTALNA CAST

Experimentalna Cast bola orientovana najma
na overenie spracovatelnosti elektricky
vodivého vlakna do sortimentu Specialnych
zmesnych priadzi pripravenych technolégiou
zosukavania na multifunkénom zosukavacom
zariadeni Direc Twist 2B. Zmesné priadze
boli pripravené za rdéznych technologickych
podmienok zosukavania a s rbznym poctom
elektricky vodivych vlakien v konStrukcii
zmesnej priadze.

2.1 Materialy

Textilné priadze boli pripravené zo zmesi
nekonec¢ného elektrovodivého vlakna
a Standardného polypropylénového textiiného

hodvabu (PPtxh) resp. polyamidového
textilného hodvabu (PAtxh). Ako
elektrovodivé vlakno bol vybrany

vysokokvalitny multiflamentovy polyamidovy
textiiny hodvab povrstveny striebrom (dalej
uvadzany v skratenom pracovnom oznaceni
ako ,AG-txh“). Vyhodou striebra je aj to, Ze
nevyvolava alergické reakcie, ma
antibakterialne vlastnosti a zodpovedajucu
elektricku vodivost.

2.2 Priprava zmesnych priadzi

Spracovatelnost vlakien a priprava zmesnych
priadzi s elektrovodivymi vlastnostami bola
overovana na automatickom multifunkénom
zosukavacom zariadeni Direc Twist 2B (Obr.

1),

Na zosukavacom zariadeni boli v ramci
laboratérnych experimentov  pripravené
nasledovné zmesné priadze s elektro-

vodivymi vlastnostami:

a. roznej konstrukcie (priadze typu ,Cabling®
a ,Diamant)

b. s réznym poctom zakrutov vodivej priadze
(50, 100, 150, 200, 250, 300, 350 a 400
zakrutov/meter)

c. s rdbznym poc¢tom vodivych vlakien (1, 2,
3, 4, 6, 8 a 10 ks vodivych vlakien)
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Navrhnuta sStruktura elektrovodivych priadzi

pozostava z nevodivého jadra (PPtxh, resp.

PAtxh)  3$piralovite  ovinutého  vodivym

vlaknom (AG-txh). Proces ovijania vodivého

vlakna bol dvojaky:

- ovijanie jednym smerom pri priadzi typu
,Cabling“

- ovijanie oboma smermi pri priadzi typu
,Diamant".

Obrazok 1 Multifunkéné zosukavacie zariadenie
Direc Twist 2B

Pre overenie vplyvu poctu zakrutov na zmenu
odporu priadze boli pripravené priadze
sréznym poctom zakrutov/meter hotovej
priadze v rozsahu 50 az 400 zakrutov/meter.
Z hladiska zabezpeCenia vhodnej kvality
zmesnych priadzi stak Sirokym rozpatim
zakrutov bolo na ovinutie nevodivého vlakna
pouzitych 5 elektrovodivych vlakien. Pocas
procesu tvorby zmesnych priadzi bolo
potrebné pre stabilizaciu vyrobného procesu
dvakrat upravovat technologické podmienky

zosukavania vlakien (pri poc¢te 100
zakrutov/meter a 350 zakrutov/meter)
s dérazom na vzajomny pomer rychlosti

a napatia jednotlivych vlakien vstupujucich do
procesu zosukavania. Uprava
technologickych podmienok tvorby zmesnej
priadze bola nevyhnuta, aby bol dodrzany
konstrukény pomer jednotlivych vlakennych
komponentov v zmesnej priadzi.

Tretiu skupinu tvoria priadze, u ktorych
nevodivé jadro priadze bolo ovinuté réznym
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poctom vodivych vlakien (max. 10 vlakien).
Predpokladali sme, Ze zvySenie poctu
vodivych vlakien pri su€asnom zvysSeni poctu

kontaktnych bodov  medzi jednotlivymi
vodivymi  vlaknami mbze byt efektivny
spésob pre dosiahnutie ¢o najvySSej

elektrickej vodivosti pripravenych zmesnych
priadzi.

2.3 Metodologia

Pri  realizacii  bioelektrod  (elektrickych
senzorov) je dblezité docielit dobru elektricku
vodivost, aby signal snimany z povrchu
[udského tela bol Co najmenej timeny.
Vodivost je priamo spata s elektrickym
odporom podfa nasledujuceho vzorca (1):

1
R=5 (1)

kde R je samotny elektricky odpor uvadzany
vohmoch aG je elektrickd vodivost
uvadzana v siemensoch. Z uvedeného
vzorca vyplyva, Ze odpor musi byt c¢o
najmensi (bliziaci sa k nule), aby bola
elektricka vodivost' ¢o najvyssia.

Na zaklade tychto zakladnych poznatkov bolo
uskuto€nenych niekolko merani s ciefom
zmerat’ elektricky odpor vyvinutych
Specialnych typov priadzi s elektrovodivymi
vlastnostami a overit' vplyv Struktury tychto
priadzi na vysledny odpor priadze skladajucej
sa z nevodivého a vodivého vlakna (pripadne
viacerych  vodivych  vlakien).  Meranie
elektrického odporu priadzi bolo uskuto¢nené
na zariadeni ,Agilent 34401a“ (Obr. 2).

Obrazok 2 Multimeter Agilent 34401a

Meranie prebiehalo vopred stanovenym
postupom, ktory pozostaval z napnutia
prislusnej vzorky zmesnej priadze

konsStantnou silou a odmerania elektrického
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odporu priadze dizky jeden meter. Na kazdej
vzorke zmesnej priadze bolo vykonanych 10
merani na 10-tich réznych miestach z cievky
odvijanej priadze. Vysledky su uvadzané ako
priemerna hodnota z 10 nezavislych merani
(vid Tab. 1).

3 VYSLEDKY A DISKUSIA

Prva skupina merani elektrického odporu
a elektrickej vodivosti bola uskuto¢nena na 8
vzorkach zmesnych priadzi typu ,Cabling®,
ktoré obsahovali jedno nevodivé vlakno
PAtxh a 5 vodivych viakien AG-txh. Rozdiel
medzi jednotlivymi priadzami bol v pocte
zakrutov vodivého vlakna na jeden meter

Textile Technologies

zmesnej priadze vrozsahu 50 az 400
zakrutov/meter. Nasim cielom bolo stanovit
vplyv poCtu zakrutov vodivych vlakien
na zmenu elektrickej vodivosti a elektrického
odporu zmesnej priadze. Na kazdej vzorke
priadze bolo uskuto¢nenych 10 nezavislych

merani. Vysledky merania  elektrickej
vodivosti zmesnych priadzi su uvedené
v Tab. 1.

Prvotnym teoretickym predpokladom bolo, ze
so zvy$ujucim sa poétom zakrutov (dizka
vodivého vlakna v priadzi sa zvacsuje) bude
stupat’ aj elektricky odpor. Ako vyplyva zo
zavislosti uvedenej na Obr. 3, tento
predpoklad sa nepotvrdil.

Tabulka 1 Priemerna hodnota elektrickej vodivosti zmesnych priadzi typu ,Cabling” s roznym poctom

zakrutov
Oznacenie Pocet zakrutov na Elektricka Smerodajna odchylka Smerodajna
zmesnej priadze meter priadze vodivost’ G [S] el. vodivosti odchylka el. odporu
79/A2.1/2012 50 0,003606 1,447.10° 1,112
80/A2.1/2012 100 0,003556 2,352.10° 1,848
81/A2.1/2012 150 0,003644 3,619.10° 2,716
82/A2.1/2012 200 0,003783 4,442.10° 3,135
83/A2.1/2012 250 0,003920 4,538.10° 2,909
84/A2.1/2012 300 0,004056 1,402.10° 0,848
85/A2.1/2012 350 0,003943 1,741.10° 1,119
86/A2.1/2012 400 0,003928 6,548.10° 4,398
290,00
281,22
280,00 -
277,33
—. 270,00
G
© 260,00 -
5 253,62 254,64
2 255,11
© 250,00
_'S 540,00 246,52
£ ,
2
230,00
220,00 - : -
0 50 100 150 200 250 300 350 400 450

Pocet zakrutov / meter

Obrazok 3 Zmena elektrického odporu v zavislosti na zmene zakrutov priadze typu ,,Cabling*
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V grafe su viditelné dva zlomové body. Prvym
zlomovym bodom je zmena el. odporu pri
pocte 100 zakrutov/meter, kedy sa uvedeny
teoreticky predpoklad ciasto¢ne naplnil. So
zvysSujucim sa pocCtom zakrutov az po
hodnotu 300 zakrutov/meter ale elektricky
odpor klesal a nasledne pri 350
zakrutoch/meter zacal opat stupat. Dany jav,
kedy elektricky odpor so vzrastajucim poctom
zakrutov klesal sa da vysvetlit napriklad tym,
Ze vysledny odpor zmesnej priadze okrem
dizky vodivého vldkna méze zavisiet aj od
prierezu vodivého vlakna, ktory je ovplyvneny
nastavenym napinacim napatim pri vyrobe
samotnej priadze. Tento predpoklad vyjadruje
aj vztah (2), ktory hovori otom, ze velkost
elektrického odporu zavisi od elektrického
merného odporu p, dizky vodi¢a / a prierezu
samotného vodica S.

R:p% Q] 2)

Ztoho moézeme predpokladat, ze dizka
vodivého vlakna sa sice zvacSovala, ¢im mal
stupat' aj elektricky odpor, ale zaroven pri
stupajucom pocte zakrutov bolo potrebné
z hladiska spracovatelnosti upravit (uvolnit)
napatie vlakien a tym napinacie napatie
klesalo. Predpokladame preto, ze uvolnenie
napatia vlakien mohlo zapriCinit zvacsSenie

prierezu vldkna a tym doSlo poklesu
vysledného elektrického odporu. Tento
predpoklad bude predmetom dalSieho

skumania a rieSenia danej problematiky.

Z hfadiska elektrického odporu, ako aj
z hladiska dalSej textilnej spracovatefnosti
boli ako najvhodnejSie pre aplikaciu do
textiinych senzorov vySpecifikované zmesné
priadze s 200, 250 a 300 zakrutmi/meter,
ktorych vysledny odpor sa pohyboval v
rozmedzi 246 az 264 Q/m.

Dalsiu skimani skupinu tvorili priadze typu
,Diamant‘ s jednym nevodivym vlaknom
PAtxh as 2, 4, 6, 8 a 10 vodivymi vlaknami
Ag-txh. Cielom bolo stanovit vplyv poctu
vodivych vlakien v zmesnej priadzi na zmenu
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jej elektrického odporu. Tento spdsob vyroby

priadze  vytvara v skutoCnosti  sériovo
paralelnd kombinaciu vodivych vilakien (Obr.
4), ¢im dochadza Kk poklesu celkového
elektrického odporu.

vordivé vlékno

! \\ Jj \\ f \‘\ .': :J

4 \‘ F’J \\\ FJJ \\\ / \\\ Jn” \‘

i W [ \ 1] i

! * ? s 3 4
Obrazok 4 Sériovo paralelna kombinacia
vodivych  vlakien priadze typu ,Diamant®

(ilustraény obrazok)

Na kazdej vzorke zmesnej priadze bolo
uskuto€nenych 10 merani, pricom hodnotu
vysledného elektrického odporu je mozné
vyjadrit nasledujucim vztahom (3):

0 R.R,
R=2r, R, )

—_

X
y
kde Ry a R, su elektrické odpory paralelne
zapojenych rezistorov (Obr. 4).

Vysledky elektrickej vodivosti su uvedené
v Tab. 2. Zavislost elektrického odporu od
poctu vodivych vlakien v zmesnej priadzi typu
,Diamant” je zobrazena na Obr. 5.

Z Tab. 2 anasledne aj z grafickej zavislosti
na Obr. 5 vyplyva, Ze elektricky odpor so

vzrastajucim  poctom vodivych  vlakien
vV zmesne;j priadzi klesa. Z hladiska
dosiahnutej elektrickej vodivosti sa ako
najvhodnejSia  pre  pripravu  textilnych

senzorov z tejto skupiny priadzi javi zmesna
priadza typu ,Diamant® s po¢tom 10 vodivych
vlakien vo svojej konStrukcii, pri ktorej bola

v v

odporu na urovni 129 Q/m.
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Tabulka 2 Namerané hodnoty elektrickej vodivosti zmesnych priadzi typu ,Diamant®s 2, 4, 6, 8 a 10

vodivymi vlaknami

Oznacenie Pocet vodivych Elektricka Smerodajna odchylka Smerodajna
zmesnej priadze vlakien v priadzi vodivost’' G [S] el. vodivosti odchylka el. odporu
64/A2.1/2012 2 0,001098 2,433.10° 20,689
65/A2.1/2012 4 0,002677 8,076.10° 11,418
66/A2.1/2012 6 0,003974 4,097.10° 2,608
77/A2.1/2012 8 0,005860 2,353.10° 0,684
78/A2.1/2012 10 0,007724 3,939.10° 0,661
1000,00 -
911,34
~ 800,00
a
(- 4
6 600,00
g
(=]
;E 400,00
Z
g
w 200,00
129,48
0,00

6 10 12

Pocet vodivych viakien

Obrazok 5 Zavislost elektrického odporu od poctu vodivych vlakien v priadzi typu ,Diamant”

KedZe vysledky merani elektrického odporu
prvej skupiny priadzi ukazali, Ze vysledny
elektricky odpor priadze nezavisi ani tak od
pocCtu zakrutov (zmena odporu sa pohybovala
na urovni cca 40 Q) ako od poctu pouzitych
vodivych vlakien, bola pripravena tretia séria
zmesnych priadzi typu ,Cabling“ s poctom 1,
2, 3, 4, 6, 8 a 10 vodivych vlakien v zmesnej

priadzi. Ciefom bolo vyhodnotit vplyv typu
zmesnej priadze na jej elektricku vodivost.
Ako nevodivé jadro priadze bol pouzity
nevodivy  PPtxh.  Vysledky elektrickej
vodivosti su uvedené v Tab. 3. Zavislost
elektrického odporu od pocCtu vodivych
vlakien v zmesnej priadzi typu ,Cabling“ je
zobrazena na Obr. 6.

Tabulka 3 Namerané hodnoty elektrickej vodivosti zmesnych priadzi typu ,Diamant® s 2, 4, 6, 8 a 10

vodivymi viaknami

Oznacenie Pocet vodivych Elektricka Smerodajna odchylka Smerodajna
zmesnej priadze vlakien v priadzi vodivost’' G [S] el. vodivosti odchylka el. odporu
53/A2.1/2012 1 0,000617 1,197.10" 355,904
54/A2.1/2012 2 0,001057 1,138.10" 105,751
55/A2.1/2012 3 0,001808 1,226.10" 40,272
76/A2.1/2012 4 0,002715 3,840.10° 5,257
70/A2.1/2012 6 0,003538 4,090.10° 2,208
72/A2.1/2012 8 0,004715 2,260.10° 0,569
71/A2.1/2012 10 0,005894 2,860.10° 0,535
Vlakna a textil (4) 2012 32
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Elektricky odpor R (L)
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Pocet vodivych vldkien
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Obrazok 6 Zavislost elektrického odporu od poctu vodivych vlakien v zmesnej priadzi typu ,,Cabling®

ZObr. 6 vyplyva, Ze rovnako ako pri
zmesnych priadzach typu ,Diamant®, aj pri
zmesnych priadzach typu ,Cabling“ dochadza
so stupajucim poctom vodivych priadzi k
poklesu elektrického odporu. Kruhové body
na grafe znazorfiuju pocty vlakien, ktoré su
zhodné pre oba typy priadzi ,Diamant® a
,Cabling“. Porovnanim vysledkov uvedenych
na Obr. 5 a 6 mozno konstatovat, Ze priadza
typu ,Diamant®, pri rovhakom pocte vodivych

vlakien ako priadza ,Cabling“, vykazuje
mensi elektricky odpor a teda lepSiu
elektricku vodivost.

4 ZAVER

Struktira zmesnych priadzi s obsahom
elektricky  vodivych  vlakien  vyznamne

ovplyviuje elektrovodivé vlastnosti zmesnych
priadzi typu Cabling a Diamant. Z hladiska
zabezpeCenia pozadovanej kvality, dobrej
textilngj spracovatelnosti a dosiahnutia
zmesnych priadzi typu Diamant a Cabling sa
odporuca pripravit priadze s poc¢tom 200 az
300 zakrutov/meter. Na pripravu Specialnych
typov elektrovodivych priadzi s ciefom ich
vyuzitia pri priprave textiinych senzorov,
urCenych na monitorovanie fyziologickych
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funkcii, snimanie a prenos Zivotnych signalov
Cloveka sa ako najvhodnejSie javia zmesné
priadze typu ,Diamant® s10 vodivymi
vlaknami inkorporovanymi do konstrukcie
zmesnej priadze.

Bude zaiste zaujimavé dalej skumat vplyv
pripravenych  zmesnych elektrovodivych
priadzi priamo v konStrukcii  textilnych
senzorov, ako aj ich vplyv na kvalitu snimania
elektrického signalu z ludskej pokozky.
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MAGNETICKE KAPALINY JAKO KATALYZATORY PRODUKCE
NANOVLAKEN

L. Sodomka

Adhesiv, TUL, Liberec

Abstrakt: Pri pfipravé a vyrobé jakychkoliv produktt je snahou ziskat v daném cCase co nejvice
produktl a tim i zvySit produktivitu. Stejné je tomu u pri pfipravé nanovidken. Prvni stadium pri
pfipravé nanovlaken je vytvafeni Taylorova kuzele, ze kterého se pak vytahuji nanoviakna.
Taylorovy kuzele vznikaji fizené u zvlakriujicich trysek nebo samovolné plsobenim elektrického
pole pfi beztryskovém elektrozviakriovani. Tehdy je tfeba zvysit pocet vzniku Taylorovych kuzelt
fizené. Ukazalo se, Ze je to mozné vyuZitim magnetickych kapalin, coZ je pfedmétem c¢lanku.

Magnetické kapaliny, zkracené ferokapaliny,
nemaji pfilis dlouhou historii. Byly objeveny
v laboratofich NASA pro aplikaci fizeného
toku kapalin. Jsou tvofené disperzemi fero-,
nebo feri- nanoCastic rozmérd kolem 10 nm
(A) pokrytych povrchové aktivni latkou (B)
v disperzi v kapaliné (C) v poméru 5A:5B:90C
objemovych procent. Povrchové aktivované

magnetické nanocastice nazveme
feroCastice. Povrchové aktivni latky maji
elektricky naboj k vzajemnému oddéleni
nanocCastic  vroztoku od sebe. Do

pyramidovych shlukd (Obr. 1) , klastr(, se
dostavaji feroCastice pusobenim
magnetického pole. Magnetické nanocastice

mohou byt feromagnetika Castéji vSak
ferimagnetika, ferity, znichZz nejCastéji
uzivany je magnezit Fe3;O4. Je mozné

pouzivat i jinych feritd [1]. Jako vzorovou
ferokapalinu uvadi NASA castice magnezitu
v obalu kyseliny olejové v disperzi ve vodé Ci
jiné kapaling, ktera je komeréné dostupna.
Ferokapaliny |ze podle pozadavkll objednat
(viz google). Pusobenim magnetického pole o
intenzit¢ H vznikaji ve ferokapaliné
pyramidové ostny, jak ukazuje Obr. 1.

Vlozenim feroCastic do roztoku C&i taveniny
polymert jako suroviny pro nanovlakna do
homogenniho magnetického pole ziskame
zvrasnéni povrchu ferokapaliny do tvar(
Taylorovych pseudokuzelt (Obr. 2, Obr. 3),
znichz je pak mozné tahnout nanovlakna
vhodnym elektrickym polem E a dosahnout
tak souCasného fizeného tazeni vétSiho
mnozstvi monofilnich nanovlaken. Zvrasnéni
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povrchu kapaliny pusobenim magnetického
pole na ferokapalinu je na Obr. 2.

feroosh‘l}'

Cma gnet

Obr. 1 Tvorba ostnl ve ferokapaliné plisobenim
magnetu

/

Obr. 2 Vytvareni Taylorovych pseudokuzell v
magnetické kapaliné magnetickym polem pro
tvorbu nanovlaken

Pro tvorbu nanoviaken je tfeba vyuZzivat
roztoky ¢&i taveniny vlaknovych polymeru
s pétiprocentnim pridavkem ferocCastic,
z nichz vytvofi intenzita magnetického pole
Taylorovy  hyperboloidové  pseudokuzele
(Obr. 2) s nabitym povrchem, z nichz je pak
mozné pusobenim elektrického pole E
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tahnout paralelni nanovlakna a vyuzivat je
jako oddélena nanovlakna nebo ukladat na
transportni pas a vytvaret tak soustavu
s paralelnimi  vlakny pro dalSi textilni
zpracovani do kabilkd Ci pfizi. Tak je mozné
vyuzivat i magnetické kapaliny [2, 3] k tvorbé
nanovlaken, jak ukazali Yarin a Zussman [4].
Podstata metody je na Obr. 3. V ném H znaci
smér intenzity magetického a E smér
intenzity elektrického pole ve sméru spojnice
protilehlych hrotu.

VY

kalmlina

P ol ymgru
.
v

nap &t

elektr omagnet

Obr. 3 Experimentalni sestava pro tazeni velkého
poctu vlaken

News from Departments

Pouzitim magnetickych kapalin v polymerech
lze zvySit Ffizenou produktivitu tvorby
nanovlaken elektrozvlaknovanim za uziti
nenaro¢nych technologickych uprav (Obr.3) a
zvysit tak podstatné produktivitu nanovlaken.
Tak se mohou stat magnetické kapaliny
jakymsi katalyzatorem vyroby nanovlaken
elektrostatickym zvlaknovanim.
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Sodomka L., Fiala J.: Fyzika a chemie
kondenzovanych latek 1, 2, Adhesiv Liberec 2003,
303

Mayer D: Magnetické kapaliny a jejich pouziti (1.
¢ast), Elektro 17(3), 2007, 78-79

Mayer D.: Magnetické kapaliny a jejich pouZiti (2.
¢ast), Elektro 17(4), 2007, 4-8

Yarin A.L., Zussman E.: Upward needleless
electrospinning of multiple nanofibers, Polymer
45(9), 2004, 2977

MAGNETIC LIQUIDS AS CATALYZERS OF NANOFIBERS PRODUCTION

Translation of the article
Magnetickeé kapaliny jako katalyzatory produkce nanovlaken

Abstract: In the paper the possibility of enhancing the nanofibers productivity is being solved
using the magnetic liquids. Magnetic liquids are being created pyramid bodies, which are
nuclei of Taylor cones. The quantity of these cones can be controlled through the action of

magnetic field.
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Informacia o 7" Central European Conference 2012
, FIBRE-GRADE POLYMERS, CHEMICAL FIBRES AND SPECIAL
TEXTILES®
konanej 15.-17. septembra 2012 v Portorozi, Slovinsko

M. Hricova

Oddelenie vlékien a textilu, Ustav polymérnych materialov, FCHPT STU v Bratislave,
Radlinského 9, 812 37 Bratislava, SK
marcela.hricova@stuba.sk

Univerzita v Maribore, Katedra textilnych
materialov adizajpu bola organizatorom
siedmej stredoeuropskej konferencie
zameranej na vilaknotvorné  polyméry,
chemické vlakna a Specidlne textilie.

Stredoeurdpska konferencia sa kona kazdé

dva roky vzdy v inej usporiadatelskej krajine.

Na organizacii sa striedaju:

- Slovenska technicka univerzita v Bratislave,
Slovenska republika

- Institut biopolymérov a chemickych vlakien,
Lodz, Polsko

- Univerzita Maribor, Slovinsko

- Technicka univerzita Liberec,
republika

- Univerzita Bielsko-Biala, Polsko.

Vyskumni pracovnici z akademickej obce,

odbornici z priemyselnej oblasti, ako aj

Studenti dostali moznost prezentovat a

diskutovat' o vysledkoch svojich prac z tychto

oblasti:

- textilné vlakna

- technickeé textilie

GC

Ceska

- progresivne materialy

inteligentné textilie

modifikacia vlakien

povrchy viakien

recyklacia textilu

udrzatelné materialy

- textilna ,zelena chémia“

- textilny vyskum a testovanie

- dizajn.

Program konferencie zahdjil plenarnou
prednaskou Prof. A. P. Aneja na tému
globalnej otazky udrzatelnosti sucasného
stavu v textilnom priemysle.

Dalsimi pozvanymi prednasatelmi boli Ettore
Rossini (eXtreme Materials), Anna Ujhelyiova
(STU Bratislava, SK) a Dr. Michiel Scheffer
(CEO of Noeton Policy in Innovation,
Professor at Saxion University).

Celkovo odznelo 30 prednasok a bolo
prezentovanych 19 posterov od ucCastnikov
z Eurépy, Azie i USA.

7" CENTRAL EUROPEAN CONFERENCE 2012
15 - 17 SEPTEMBER 2012, PORTOROSE, SLOVENIA

FIBRE — GRADE POLYMERS, CHEMICAL FIBRES
AND SPECIAL TEXTILES
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Doc. A. Ujhelyiova

Oddelenie vlakien a textilu, UPM, FCHPT,
STU v Bratislave sa aktivne zucastnilo na
konferencii prezentaciou dvoch prednasok:

1. A. Ujhelyiova, P. Michlik, L. Horbanova, J.
Ryba: Modified nanocomposite
polypropylene fibres for improvement of
silica composites — pozvana prednaska

A. Marcin€in, M. Hricova, K. Marcingin, A.
Hoferikova, A. Ujhelyiova: Polymer/carbon
black and carbon nanotube composite
fibres, processing, structure and
properties

a jedného posteru: M. Hricova, A. Marcincin,
A. Ujhelyiova: The effect of solid particles on

2.
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Pro. A. Marcingin

News from Departments

spinnability and mechanical
composite fibres.

O vysokej odbornej ivedeckej stranke
konferencie svedCi rastuci zaujem o ucast
vyskumnikov i z mimoeurdpskych krajin,
najmd Azie akoaj velky podet PhD.
Studentov, ktori prezentuju svoje inovativne
napady ¢i uz vo forme prednasok alebo
posterov.

Nadviazanie novych priatelstiev i utuzovanie
tych starSich bolo mozné na spolo¢nej veceri,
kde bolo mozné ochutnat’ tamojSiu kuchynu
i vina.

properties of
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Informécia o
6™ International Textile, Clothing & Design Conference
,» MAGIC WORLD OF TEXTILES®
konanej 7.-10. oktobra 2012 v Dubrovniku, Chorvatsko

J. Ryba

Oddelenie vlakien a textilu, Ustav polymérnych materialov, FCHPT, STU v Bratislave,
Radlinského 9, 812 37 Bratislava, SK
jozef.ryba@stuba.sk

V drioch 7.-10. oktébra 2012 usporiadala
Fakulta textilnej technologie, Univerzity
v Zahrebe v historickom srdci Dalmacie
v meste Dubrovnik Siestu medzinarodnu
konferenciu z oblasti  textilu, obleCenia
a dizajnu. Tato konferencia bola sucasne
spojena s vyznamnymi jubileami a to:

- 60 rokov publikovania Casopisu Tekstil,
ktory je jednym z najstarSich odbornych
Casopisov v Chorvatsku

- 20 rokov osamostatnenia sa Fakulty
textilnej technologie
- 50 rokov univerzitného vzdelavania

v oblasti textilu v Chorvatsku.
Konferencia sa uskutoCnila pod zastitou:
Ministry of Science, Education and Sport,
University of Zagreb, Croatian Academy of
Engineering, Croatian Chamber of Economy,
Ministry of Entrepreneurship and Trade,
Danube Adria Association for Automation &
Manufacturing-DAAM, Association of
Universities for Textile — AUTEX, American
Association of Textile Chemists and Colorists
— AATCC, European System of Cooperative
Research  Networks in  Agriculture -
ESCORENA, International Federation of
Knitting Technologists, Croatian Society of
Chemical Engineers - HDKI, Croatian
Association of Textile Engineers - HIST,
International Technical Committee for Textile
Care, Croatian Zeolite Association - CROZA,
Croatian Academic and Research Network -
CARNet.
Program konferencie bol
siedmych sekcii
A) textilné vlakna a progresivne materialy
B) vyroba tkanin, textilii a netkanych textilii

rozdeleny do
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C) zuSlachtovanie  textili, farbenie a
oSetrovanie

D) odevné technoldgie a technika

E) analyza, testovanie a kontrola kvality

F) dizajn a marketing textilu a odievania

G) ochrana zivotného prostredia, ekologicky
a energeticky manazment.

Konferencie sa zucastnili autori z 38 krajin

sveta, ktori vo svojich 125 prispevkoch

rozoberali aktualne trendy v modernom

vlaknarenskom a textilnom vyvoji a priemysle.

Organizatori zahgjili tuto medzinarodnu

prednasku plenarnou prednaskou emeritného

profesora Rona Postla z Univerzity v Novom

Juznom Walese (Australia) na tému:

Mechanika afyzika jemnych materialov:

Pleteniny.

Oddelenie vlakien a textilu, UPM, FCHPT

STU v Bratislave sa taktiez aktivne podielalo

na naplneni vedeckého programu tejto
medzinarodnej konferencie ato jednou
prednaskou na tému: Vlastnosti

modifikovanych polypropylénovych vlakien
pre vystuzené betény (J. Ryba) advoma
prispevkami vo forme posterov: Zmena
koloristickych vlastnosti a oterova stalost
vinenych textiinych materidlov po upraveni
plazmou, Vplyv nanoaditiv na
termomechanické a mechanické vlastnosti
plnenych polypropylénovych vlakien (A.
Ujhelyiova).

Organizatori spestrili u¢astnikom konferencie
pobyt v Dubrovniku taktiez spolocenskymi
udalostami vo forme vecCerného koncertu
v miestnom kostole, spoloCenskym vecerom
Ci vyletom lodou k ostrovu a ochutnavkou
tamojSej kuchyne.
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Tato medzinarodna konferencia si nadalej spolocenskej. SvedCi otom neustaly narast
udrzuje svoj vysoky Standard ako po stranke v pocte zu€astnenych vedcov z celého sveta.
vedeckej aodbornej, tak aj po stranke
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