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EXA - course content

« What: outer, inner structure of textiles (fibers, yarns, flat fabrics)

EXAO06 - fibres, EXAQ7 - yarns (outer structure), EXAO08 - yarns (inner
structure), EXAQ09-10 - blended yarns (inner structure, mechanical properties),
EXA1l — two-ply yarns (outer, inner structure), EXA12 - woven fabric (outer
structure), EXA13 - woven fabric (inner structure), EXA14 - knitted fabric (outer
structure)

« How to: view, cross-sections
EXAOS5 - microscope, microscope slides (preparation of slides)

« What: microscope, macroscope, camera, NIS Elements image analysis

EXAO5 - microscope (light microscopy analysis), microscope slides, EXA04 -
scanning, EXAO3 - NIS Elements image analysis, EXAO02 - digital image
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KTT internal standards - use of NIS
Elements image analysis

IN 46-108-01/01 Recommended procedure for creating cross sections. Soft and hard cross-sections g
IN 21-108-01/01/01 Determination of geometric properties of fibores &

IN 22-102-01/01 Yarn diameter and hairiness (50

N 22-102-02/01 Cross-sectional dimensions of two-ply yarns and diameter of single yarns, Cross-sections &
IN 22-103-01/01 Yarn packing density Direct method and Secant method &

IN 22-103-02/01 Yarn packing density - Sirect method @&

IN 22-103-03/01 Yarn packing density - Isoquantities @

IN 22-105-01/01 O-E yarn — belt fibers

IN 22-105-01/02 Rotor yarn belt fibers - modified version &

IN 22-106-01/01 Determination of core coverage of spun yarn

IN 22-109-01/01 Directional arrangement of fibres in yarn - traser fibres

IN 22-109-02/01 Directional arrangement of fibres in yarn - oblique yarn cross-sections

IN 22-201-01/01 Yarn bending stiffness

IN 23-107-01/01 Area covering of fabrics @

IN 23-108-01/01 Definition of yarn interlocking geometry in fabric from cross-sections @&

IN 23-110-01/01/01 Comprehensive evaluation of the surface structure of textiles

IN 23-111-01/01 Methodology for detecting non-uniformity of fabric images

IN 23-203-01/01 Objective determination of the degree of pilling of fabrics

IN 32-102-01/01/01 Cross-sectional dimensions of two-ply yarns and diameter of single yarns, Longitudinal views @&
IN 32-102-02/01 Geometric parameters of the rotor yarn spinneret

IN 32-203-01/01 Evaluation of abrasion-resistance of yarns

IN 32-204-01/01 Determination of transverse compressibility of yarns
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* IN 21-108-01/01 Determination of
geometric properties of fibres

Kfemenakova, D., Rubnerova, J.
This internal standard specifies the procedure for obtaining primary (image)
data from fibre slice images prepared according to IN 46-108-01/01. This
procedure can be used to obtain contours of single fibre cuts, contours in a
fibre bundle cut, yarn, flat fabric, etc. Fibre contours obtained from a bundle
of parallel fibres are used according to this standard for further
measurement and calculation of the geometric properties of the fibres.
- :

Transformace na binarni

obraz

e v N

Kontury — automaticky Tézisté — automaticky z CSN 80 0240 Stanoveni
nebo interaktivné kontur nebo interaktivné primérti vlaken metodou

/\ mikroprojekce

¥ = €

IN 22-103-01/01 Zaplnéni Vypocet jemnosti. ekvival. IN 22-103-01/01 Zaplnéni
piize. Piimi metoda priméru. tvarového faktorn pfize. Metoda Secant
a mémého povrchu vliken

Obr.1 Postup zkousky

For more see exercises...
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IN 22-102-01/01 Yarn diameter and
hairiness

Voborova, J., Neckar, B.

This standard specifies a procedure for measuring yarn diameter and
overall hairiness from longitudinal views of yarn using image analysis
software. The input data for the method are a PC set of longitudinal views of
yarn in the form of binary images. The method is suitable for single yarns in

the fineness range 7-50 tex.
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IN_AOT/IN_22-102-01_01.pdf

*IN 22-102-02/01 Cross dimensions of
two-ply yarn and diameter of single
yarn, Cross- sections  ...u

« This standard specifies a procedure for determining the geometric parameters and
shape characteristics of two-ply and single yarns and a procedure for monitoring
changes in the behaviour of single yarns in two-ply using laboratory equipment for the
preparation of soft yarn cross-sections, image analysis software (e.g. NIS Elements) -
obtaining images of the cross-sections and an evaluation program in the MatLab
environment - obtaining data and graphical output. The method is suitable for two-ply
yarns and single yarns from which the two-ply yarn was made.

Tab. I Zndzormént moZnych stavii pFize jednoduché v dvaimo skané srovnavanim jejich
rozméra s ekvivalentnim primérvem pFize jednoduché

Eoziifeni jednoduchs Fozéifeni jednoduché
vl Dg £os ﬁ“ =] piize v dvojmo skane ve Sl Dl =1 piize v dvojmo skané ve
vivaie smén minimakhiho 2n A smén maximalniho
’ M rozmén < wl IOZIMETU
Sy D2 cos ,35 =1 Zidna akce ve smém Seevoh - "Dl =1 Zadna akece ve smém
- vl minimalnihe rozméru ’ 2D=’MMM maximalnihe rozméru
Dy cos 8 .-Sﬂafednfj.ﬁmi“che , D, Stladeni jednoduché pize
Sten3a = ]| PHEE Y CUOIO SANSVE | Dhoni3h <1 v dvojmo skané ve smém
. smér minimalniho . L -
ehvivaienni rarmém ekvivalael maximanihoe rozmém

Fig. 1: Plan view of the double skein model with marked parameters D,, D,
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Relativni cetnost [-]

Relativni cetnost [-]
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0z

Histogram KRUHOVITOSTI
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Hodnota kruhovitosti [-]
Histogram OVALITY
a 0.5 1

Hodrota ovality [-]

IN 22-102-02/01...continued...

VySanska, M.

Relativni cetnost [-]
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lllustration of the process of processing the cross-section image of a two-ply yarn (single yarn is subjected to
exactly the same procedure)
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» IN 22-103-01/01 Yarn packing density,
Direct method and Secant method

Kfemenakova, D., Rubnerova, J.

The standard specifies the procedure for calculating the packing density of single and
two-component yarns. At the same time, the diameter of the yarn and the number of
fibres in the cross-section can also be determined. For two-component yarns, the
procedure for determining the weight fraction of the components is given. The packing
density and mass fraction can also be determined as a function of the yarn radius. The
direct method is used to calculate the packing density from the real contours of the fibre
sections in the yarn cross-sections, and the Secant method is used to reconstruct the
areas of the fibre sections from the centres of gravity of the fibre sections on the basis of
fineness, density, fibre position and yarn twist. The Secant method is suitable for cotton
yarns or highly twisted yarns of other materials where the contours of the individual fibre
sections are difficult to distinguish.

Graf 1 Radialni pritbéh zaplnéni pfizi

Graf 1 Radiilni zaplnéni piize Graf 2 Radialni hmotnostni podil T atex
—5—10 tex
—*—16.51ex
—6—20 tex
—+—33 tex

Graf 1 Radialni zaplnéni piize

mmmmmmmmm
© @ 0 g T ¥ N

olomér pfize [mm] interval

Single yarn — various methods Blended yarn Single yarn — various counts
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=[N 22-103-02/01 Yarn packing density -
Direct method

This standard specifies the procedure for calculating the packing density of
single and double component yarns. At the same time, the yarn diameter and
the number of fibres in the cross-section can also be determined. In the case of
bicomponent yarns, the procedure for determining the mass fraction of the
components is given. The packing density and mass fraction can also be
determined as a function of radius. The direct method is used to calculate the
packing density from the real contours of the fibre cross-sections of the yarn.
The method is an extension of IN 22-103-01/01. Image analysis (NIS Elements)
IS used - obtaining images of the sections and their evaluation, as well as a
program in the MatLab environment - data processing and obtaining data and

VySanska, M.

100 pm

Fig. 1: Sample image with colour and binary plane
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IN 22-103-02/01... continued...
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Fig. 2: Example of graphic output for single component yarn - 9 cross-sections
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Fig. 3: Example of graphic output for two-component yarn - 5 cross-sections
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*IN 22-103-03/01 Yarn packing density -
Isoquantities

VySanska, M.

This standard specifies a procedure for calculating the density of fibre
distribution in single and two-ply single component free yarns. Image analysis
(NIS Elements) is used to obtain images of the cross-sections and to evaluate
them, and a program in the MatLab environment is used to process the data
and to obtain data and graphical output.
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IN 22-103-03/01... continued...

Zobrazeni02 rozlozeni poctu viaken v “prumernem” rezu prize Zobrazeni02 rozlozeni poctu viaken v “prumernem” rezu prize v ,
VySanska, M.
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Example of graphical representation of the distribution of the average number of fibres in an "average" cross-section with
single (100%CO, worsted, 10tex ) and double (100%CO, worsted, 2x10tex, 601 1/m) in the direction of the x and y axis (in the
sense of an oriented cross-section)
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IN 22-105-01/01 Rotor yarn belt fibers

Drasarova, J.

The standard specifies the procedure for measuring and evaluating the belt

fibers of rotor yarns.

Vysledky: tabulka 1

pocet stiedni .
[teTx] [m'lk?ef3] ovinlkh plga delca za[]‘?.?]'r[1 91;{;.
[m-1] [um]
1 |- 145 63 1058 | 63505 | 21468 | 2.51 0253
2 |3 145 72 1121 | 6696 | 18635 | 2,36 0241
E 14,5 80 1041 | 6453 | 18043 | 222 |0304
4 g 20 65 1392 | 7462 | 17040 | 250 [0.484
5 |z 20 7 1435 | 7576 | 174.10 | 2.67 |0.263
5 |& 20 80 1412 | 7515 | 16072 | 2.48 [0.165
7 |= 205 65 1797 | 8478 | 17995 | 3.72 |0444
I 205 7 1455 | 7.629 | 16598 | 2.79 (0237
o |= = 295 80 1061 | 65146 | 161.40 | 1,955 [0.205
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«IN 22-105-01/02 Rotor yarn belt fibers -
modified version

VySanska, M.

This standard is a modification of IN 22-105-01/01 of 2002 and specifies the procedure
for measuring the lengths of the belt fibers, the distances of the centres of the belt fibers,
the calculation of the number of belt fibers per length of yarn and the covering of the yarn
by the belt fibers using image analysis software (e.g. NIS Elements) - obtaining images
and data outputs and using an evaluation program in the MatLab environment - obtaining
data and graphical output.
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IN 22-106-01/01 Determination of the
covering of the core of spun yarn

Novakova, J.

The internal standard was created for the purpose of determining the covering
of the core of the spun yarn by means of image analysis. For the
measurements the machine, computer and software equipment of the
Department of Textile Materials is used. This includes image analysis
equipment consisting of the LUCIA G software, a scanning device designated
as a fibre finder (Laboratory Imaging, Prague) and Matlab data processing
software. The method described in this standard is suitable for the
measurement of the obscuration of a core with a differently coloured core and a
sheathed material, or for materials which can be coloured to produce this
colour difference without changing the geometrical structure. The method is not
suitable for the measurement of materials with a core obscuration observed in
lateral projection of more than 4 mm and materials with high hairiness.

TUhel stoupani opfedeného pasku v [rad] je dale vyjadien jako:

v i y
B |'/ 180-a If A= arcrgb—.
by b :

Obr.1 Schéma modelu opiadané piize
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IN 22-109-01/01 Directional
’ arrangement of fibres in yarn -

/

tracer fibres

VysSanska, M.

This standard specifies a procedure for taking and processing images of tracer fibres in
yarn and then evaluating the data in order to determine the directional arrangement of
the fibres in the yarn by means of selected parameters. The method is suitable for yarns
with tracer fibres of natural and synthetic materials which are free from any optically
extraneous impurities, contaminants or matting (some of which can be removed by

suitable preparation of yarn samples). The method gives the best results for glossy
viscose and polyamide fibres.
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22-109-01/01... continued...

g VySanska, M.

3-D rekonstrukce vlakna ze dvou kolmych pohledu

4
x10

¥ [wm] * [rn]

Prubeh absolutnich hodnot #elibeh smerodatne odchylky absolutnich hodnot ut Prubeh uhlu g Prubeh smerodatne odchylky uhlu g Distribution of spinning coefficient KF
B0 30 80 90 0.16 T T T T T T T T T
O
R o &0 ¥=115 H a0 j o4k [ distribution of k. ]
. 2 = 253968
S0 q 25 . b esose 0 8 e Median,
— * 40 1= 3.0581 N =7 j o2k v f ]
bl — N e N N IR Barn
= Y . ol ‘}}9,31!1{] H s = ‘
3 1T 2 - 1 = i = L | == Modus, i
= = ¢ o 4 S @ g O K,
: g o = o |z . :
£ 5 1 Eas : o = £ =0 o0”  oo8t ]
= ] “ T | = £
2 5 . £ -0 = o
=z © a = E
E £ O £ 40k 1 = 00BF 1
i}
§ 20 1 B 10 o™ . 1 40 I E © oo )
® g < : E 4 o, J 0.04F _
o N 50 H = o Cog0 o
gt ity i f { { @ . o
10 + H 5 M B
# : I I 20 1 nn2f -
§ M y =3.6551-+0. 250 97 *x
) *
gl ) . . 0 ) ) ) 100 . . . 10 . . ] 0 L L L . L . . .
0 a0 100 150 200 0 a0 100 150 200 ] 50 100 150 200 0 a0 100 150 200 0 01 02 03 04 05 06 07 08 08 1
polamer [pm] palomer [pm] polomer [pm] polarner [m) class of K [-]

EXA_01 17



absio) [ 7]

stmodchiabsiz) [ °]

|

-109-02/01, Directional arrangement
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e sections

VysSanska, M.
This standard specifies a procedure for the processing of images of oblique cross-sections of yarns
and the subsequent evaluation of the data in order to determine the directional arrangement of fibres
in the yarn by means of selected parameters. The method is suitable for yarns with a symmetrical
perpendicular cut and a fibre count of less than 200 fibres.
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IN 22-201-01/01 Yarn bending stiffness

Koléavova Sirkova, B., Mertova, |I.

The standard specifies both the calculation procedure and the procedure for
measuring the bending stiffness of the yarn using image analysis (LUCIA) and
a preparation in which the fabric is woven at one end and loose at the other. It
is only its own weight that has an effect on it. The method is not suitable for
yarns wound on a sinker because of the bending of the length section. The
recommendations given in the standard apply to cotton yarns.

Y
Fig. 1 Yarn deflection line representation  Fig. 2 Yarn bending stiffness Fig. 3 Viewing the image captured by the
tester LUCIA software
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IN 23-107-01/01 Fabric covering

Drasarova, J.

The standard specifies a procedure for measuring the area coverage of fabrics
by projection on a microscope in transmitted light. The method is not suitable
for densely finished fabrics.

SObjects

SField

B SObjects
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IN_AOT/IN_23-107-01_01.pdf

= IN 23-108-01/01 Definition of the

geometry of thread interlacing in cross-
SeCti O n al fab ri C Kol¢avova Sirkova, B., VySanska, M.

The standard specifies a procedure for measuring the basic geometry of the

interlacina of threads in the fabric from cross-sections

Pfiprava pfi¢nych Fezi
dle IN 46-108-01/01

Zpracovani nasnimanéhg.

priéného Fezu

ﬁ

Vyhodnoceni naméfenvch

— dat

RezvTkaninou.mac

TvsmIEvKumen tare.xls

Definice zakladni geometrie provizani niti ve tkaniné

Qbr. 3 Schéma operaci pro stanoveni zakladni geometria provazdani nitt ve thaning

sl ab. 3 Data popisyjici zakladni parametry thaniny a piize

Data uloZena v jednom textovém souboru
Parametry tkaniny

MinFeret  Orientation Tloudtka

207.812 4 20730578

Parametry vazné viny

MaxFeret  LineLength Setkdni

172727 1900,41 0,10023911

Parametry fezi piizi v tkaniné - bez apravy obrysu

Parametry fezl pfizi v tkaniné - s pouZitim apravy ConyexHull

Perimeter MaxFeret  MinFerst Circularity CentreX — CentreY
211,553 1174.57 411,577 140.3 0,32 1084,30 581.08 0,767298233
208,378 10992 391,333 137.6 0,355 206,44 603,56 0,679093891
218,507 1062.63 380,54 147.1 0.417 1308,16 616,72  0.547985348
189,687 100411 398,082 1134 0,352 636,17 62533 0684976513

CentreY. TvaroviFaktor

221,631 01,114 411,577 140,341 0.597037 108148
216.808 863,612 391,335 137.642 0.622034 205417
227.048 869,607 380,54 145,739 0672796 150648
202721 849,084 398.082 113,352 0.562596 632.235

378,447  0,294193929
601,822  0,267924788
618,913  0,219156053
628,942 0.33322069
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IN 23-110-01/01 Comprehensive evaluation
of the surface structure of textiles

BleSa, M.

The test is based on the principle of optical detection of the transverse profile of the
surface of the textile material. The measurement and evaluation of the surface roughness
Is performed by scanning virtual cross-sections of the textile or the interface between the
surface of the transverse profile of the textile and the background in a randomly selected
section of the textile sample. The scanning of individual virtual cross-sections is
performed at defined, constant distances of the sample displacement in the
measurement direction. The image of the textile surface relief on the measuring edge is
subsequently recorded and processed after each frame. From a series of images of
virtual cross-sections of textile samples, standard characteristics of the geometric texture
of the surface are calculated, including the replacement of the curves describing the
interface of the virtual cross-sections of the textile sample by a Fourier series. The
standard geometric texture characteristics describe surface roughness, unevenness and
shape heterogeneity. The output of the measurements are standardized surface
roughness values such as MAD, SD, TP and other characteristics specified in Ch. 8. An
alternative method suitable for non-contact evaluation of surface relief is represented by
the use of spatial statistics tools (autocorrelation function, variogram) and fractal
dimension.
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IN 23-110-01/01... continued...
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IN 23-111-01/01 Methodology for detecting
non-uniformity of fabric images

Mouckova, E., Jiraskova, P.
The standard describes a methodology for detecting the visual non-uniformity of a fabric
based on the variation of grey levels in the fabric image. The fabric image can be
obtained by taking a photograph of the fabric sample or the fabric appearance generated
by the Uster-Tester IV can be used. v
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IN 23-203-01/01 Objective determination of
the degree of pilling of fabrics

Mertova, |.

The standard specifies a procedure for measuring the pilling of fabrics by projection on a
microscope in transmitted light. The method is not suitable for very dark fabrics and

fabrics with a distinctive pattern.
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® IN 32-102-01/01 Cross dimensions of
two-ply yarn and diameter of single
yarn, Longitudinal views o

This standard specifies the procedure for measuring the geometric parameters
of two-ply yarn and single yarn diameter using image analysis software (e.qg.
NIS Elements) to obtain images and an evaluation program in the MatLab
environment to obtain data and graphical output. The method is suitable for
both two-ply yarns and single yarns.
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IN 32-102-02/01 Geometric parameters
of the rotor yarn spinneret

VySanska, M.
This standard specifies the procedure for measuring the basic geometric
parameters of the skein and calculating their ratios to the parameters of the
yarn withou INs usmg image analysis software (e.g. NIS Elements) -

obtaining images an an evaluation program in the MatLab enwronment -
obtaining data and graphical ou
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IN 32-203-01/01 Evaluation of
abrasion-resistance of yarns

Krupincova, G.

This standard specifies the procedure for the evaluation and data processing of
the abrasion-resistance of yarns.

Fig. 1. 100% CO 2x29,5tex - after abrasion stress 50% of the cycles required to
damage the yarn (calibration 3,72mmpx-1, image resolution 548pxI| x 704pxl)

It is based on the
definition of the
transverse
dimensions of the
two-ply yarn.

Fig. 2a, b, c: 100% CO 2x29.5tex before post-stress abrasion 50% of the
cycles required to damage the yarn (calibration 3.67mmpx-1, image resolution
548px x 704px)
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IN 32-204-01/01 Determination of
transverse compressiblility of yarns

Krupincova, G.

This standard specifies the procedure for evaluating and processing data for
determining the transverse compressibility of yarns between parallel plates.
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