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Aesthetic values are needed to be optimized with technical performances for hybrid yarns. In this study, a new method is proposed
to determine the core visibility ratio (CVR) of the hybrid yarns. The new method is used to determine aesthetic differences of hybrid
yarns manufactured by three different production methods (ring core-spun, siro core-spun, compact core-spun), and three different yarn
counts (Ne 18, Ne 24, Ne 30) containing stainless steel (SS) wire and cotton fibers.

Keywords: Hybrid yarn, core visibility ratio (CVR), stainless steel (SS), image thresholding method, core-spun yarn

OZET

Hibrit iplikler i¢in estetik degerlerinin teknik performanslar ile optimize edilmesi gereklidir. Bu ¢aligmada, hibrit ipliklerde 6z
goriniirlik oranin1 (CVR) belirlemek i¢in yeni bir yontem gelistirildi. Bu yeni yontem, ii¢ farkli tiretim yontemi (ring-6zlii iplik, siro-
ozl iplik, kompakt-6zIii iplik) ve ii¢ farkli iplik numarasinda (Ne 18, Ne 24, Ne 30) paslanmaz gelik (SS) tel ve pamuk lifleri i¢eren

hibrit ipliklerin estetik farkliliklarini belirlemek i¢in kullanildi.
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INTRODUCTION

Hybrid yarns are yarn structures, which are developed to
benefit from the properties of two or more different
components at the same time. Combining different fibers in
a structure yields yarn types that have different outstanding
functional characteristics [1-9]. The production methods of
hybrid yarns can be separated into four different groups as
core spinning, covering, twisting and commingling method.

The production of core-spun yarns can be realized by
commonly used staple spinning methods, such as ring,
rotor, friction or vortex spinning with proper modifications [1-
4]. Among these systems, ring core-spun method is by far
the dominant method adopted by the industry. Many

researchers have published several studies relating to
optimize and enhance the physical and mechanical
properties of core-spun yarns [10-15].

Core-spun yarns used widely in the market can be classified
under three different groups by means of material content
as containing PET/PA (Polyester/Polyamid)/ metal wire
(Hard core), containing elasthane (Soft core) and containing
PET/PA+Elasthane (Intermingled or dual-core). Core-spun
yarns containing metal wire are used in fabric structures to
avoid static electricity and to shield electromagnetic fields
[2]. Even though core-spun yarns containing metal wire are
mainly produced for technical purposes, these yarns are
also expected to provide certain level of acceptable
aesthetic and comfort properties [16]. Core-spun yarns have
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been popularly used and studies on their many properties
have been carried out [9-14]. Yarns manufactured with
different core spinning methods have not been compared
with each other in terms of their aesthetic properties.

The aim of this study is to evaluate the aesthetic performance
of different core-spun yarns containing metal wire by using
image processing technique with a newly proposed approach.
The application areas of image processing methods are
increasing every day and usage of these methods is finding
solutions for different industrial problems [17-21]. In this study,
firstty a new image processing approach was designed to
evaluate core visibility ratio (CVR) values of core-spun yarns
based on thresholding method and then aesthetic
performances of core-spun yarns manufactured by ring core-
spun, siro core-spun, compact core-spun of three different
yarn counts were evaluated with this approach and compared
with each other so that the differences between their aesthetic
performances could be considered together with their other
properties.

MATERIALS AND METHOD

In this study, core-spun hybrid yarns containing stainless
steel wire were produced with 3 different production
methods as ring core-spun(RC), siro core-spun(SC),
compact core-spun(CC) and each with 3 different yarn
counts as Ne 18, Ne 24, and Ne 30 on ring spinning frame.
A special apparatus was used on ring spinning frame for
producing core-spun yarns. Yarn count was measured
according the standard TS244 EN ISO2060 [22]. Table 1
shows the yarn codes and production methods.

Same type of fibre was used as the covering material for all
yarn types which is same lot of Urfa St-1 type cotton so that
comparison of the aesthetic performance of yarn samples
could be done. Properties of cotton fibers were measured
on the Premier ART2. Properties of cotton fibers are as:
4.59 micronaire reading, 28.93 mm UHML, uniformity index
of 84.5, breaking elongation 7.32 % and 30.61 cN/tex
strength. For the production of hybrid yarns, 20 micron (Nm
200) AISI 316 L type of stainless steel (SS) were used as
core material. The production of conventional ring core-spun
yarn samples was done on the sample ring spinning
machine with the core device of Pinter Company (Figure
1a). The production of siro core-spun yarn samples was
done on the sample ring spinning machine using the siro-
core device of Pinter Company (Figure 1b). Additionally, in

order to produce compact core-spun yarns, RoCoS compact
equipments from Rotorcraft were assembled on ring
spinning sample machine (Figure 1c).

V roller guide
Double-eved
roving guide
Double-eved
roving
RoCaS
co'mpacl
equipment

(c) Compact-core spmning method

Figure 1. Production methods in this study (a) Conventional ring-
core spinning. (b) Siro-core spinning method. (c) Compact-
core spinning method.

All yarns were produced at 15.000 rpm spindle speed, with
a total draft ratio of 28.24. Ring and compact core-yarns
were manufactured from one roving of Ne 0.85 whereas siro
core-spun yarns were produced from two rovings, each Ne
1.7. Siro core yarns were produced with 8 mm strand
spacing. The core draft ratio of “1” and the twist coefficient
(ae) of “3.7" were selected for all core-yarn samples.
Sample yarns were photographed with an Olympus SZ61
stereo  microscope using BABSOFT digital image
processing software. The longitudinal views of the yarns
manufactured with 3 different production methods and 3
different yarn counts are given in Figure 2.

Table 1. The yarn codes and production methods.

Yarn Code Nominal Yarn Actual Yarn Production Method
Count (Ne) Count (Ne)

18RC 18/1 18.1 Ring Core-spun
24RC 24/1 23.6 Ring Core-spun
30RC 30/1 29.8 Ring Core-spun
18CC 18/1 18.9 Compact Core-spun
24CC 24/1 24.0 Compact Core-spun
30CC 30/1 29.9 Compact Core-spun
18SC 18/1 17.9 Siro Core-spun
24SC 24/1 23.9 Siro Core-spun
30SC 30/1 29.8 Siro Core-spun

RC: Ring core-spun, SC: Siro core-spun, CC: Compact core-spun.
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Figure 2. Longitudinal views of yarns at the magnification of 45x.

The visibility of core parts of hybrid yarns, which were
produced with the different production techniques, was
evaluated in the knitted fabric form. As a result of knitted
fabric structure, core part of hybrid yarn, which is normally
invisible, becomes visible. For this reason, plain knitted
fabrics were manufactured with hybrid yarns on sample
knitting machine. The images of the knitted fabrics which
were manufactured with hybrid yarns are given in Figure 3.

The common metal wires used in textiles are stainless steel,
silver and copper wires. Ortlek et al. used image
thresholding method in CIELab space to determine the core
visibility ratio of hybrid yarn containing copper wire [2].
Although CVR results for hybrid yarns containing copper
wire can be achieved in CIELab space, this method cannot
be used for hybrid yarns containing stainless steel wire due
to bright appearance of the stainless steel wire in the image.

For this reason, image thresholding method in RGB (red-
green-blue) color space was used to determine the CVR of
hybrid yarns containing stainless steel wire.

In order to evaluate the effect of yarn production methods
and yarn counts on CVR of hybrid yarns, the image frames
of each fabric samples have been acquired from five
different places by using Olympus SZ61 stereo microscope.
After converting the image of the fabric sample to grey level
image by using MATLAB, the grayscale image frames are
converted into binary form by using double thresholding.
The original and the grey images of the 30RC coded sample
fabric are given in Figure 4 as an example. Two threshold
values were used in this study, one for light areas and one
for dark areas of the grey image. Thresholding was done for
each image on the grey levels of the images at 35 and 225
pixel grey level values using MATLAB software.

Figure 3. Images of knitted fabrics at the magnification of 45x.
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30RC-grey level !

Figure 4.0riginal image 30RC and image of 30RC at grey level.

An image is a two dimensional function of the light and
composed of pixels. Thresholding is simply locating the pixel
values on the image instead of defining them according to
certain values. Thus, the background of the object and the
silhouette of the object can be exposed [20]. So a simple
method for object segmentation from the background is to
choose the thresholding (T). Otherwise, the pixel will be
defined as a pixel of the background. In other words,
threshold image g (x,y) can be defined as in equation (1)
[21]. Here image is expressed as a function shown as f
(x,y), “x” and “y” are the cartesian coordinates and the
numerical value at (x,y) pixel is the gray level intensity value
of the image at the corresponding pixel.

1 if f(xy)zT
2 = - 1
g(x.y) 0 i fluy)<T (1)

In order to determine the thresholding value for the images
of the fabric samples, the gray-scale histogram of the
images of the fabric samples are obtained. In this way each
pixel of the image is placed in a bin corresponding to the
colour intensity of that pixel and all of the pixels in each bin
are then added up and displayed on the histogram of the

image. The histogram of the grey level of image “30RC” is
shown in Figure 5.

General information about the image can be obtained from
the light-dark area values of the image histogram. When the
pixel value of the image is in a certain range, this changes
the property of the image. The grey tone images consist of
different grey tone values. Grey value range was defined as
G={0,1,2,........... 255}. This means that a grey tone image
can be consisting of 256 different grey tone values, in other
words grey values. When the image of the 30RC fabric
sample at grey level was analyzed, the metal on the fabric
surface was seen close to white or black color. When the
histogram of 30RC is analyzed, it can be seen that the sum
of pixel values were lower than a certain value for lower
pixel values (black color level) and pixel values were higher
than a certain value for higher pixel values (white color
level) resulting as the visible metal (core material) on the
fabric surface on the image histogram. The results of the
obtained images were added together for 35 and 225
threshold values to determine the core (metal) visibility on
the fabric samples. The threshold values to be applied in
this study was estimated by trial and error.

The ratio of core area for the total image area on the fabric
image was defined as CVR. Equations (2), (3) and (4) were
used to calculate the CVR values on the fabric surface.

0 50 100

| i
150 200 250
Grev level value

Figure 5. Image Histogram of “30RC”.
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Figure 6. Results of image samples (30RC) of metals after thresholding at 35, 225, (35+225) pixel values.

1, If fixy < 35 L @)
Mixy)= )0, If fixy) > 35 J
(1. If fixy) = 225 5)
Mxy) = Lo, Iffix,y) <225
Mxy) = Mifxy) +M2(xy) (4)
'] N
CVR = ZxZM&ED (5)

MN

Here f defines the value of grey level image at x,y
coordinates, Mi(x,y) defines the threshold status of grey
level at 35 threshold value and Mx(x,y) defines the threshold
status of grey level at 225 threshold value. “MN” shows the
total pixel values on the measured fabric surface. "k” is
constant and considered as 10* in this study.

In Figure 6, the image of the “30RC” coded sample fabric
obtained after thresholding at 35 and 225 pixel values are
given respectively and the total image where these two
images are merged together.

For the start-up image with MxN dimension, the processes
given in Figure 7 are done respectively for all of the samples
as explained also above.

Scan Image

{

Conversion from RGB color model to grev level

|

Apply thresholding on image

J

Calculate core visibility ratio on thresholded

Figure 7. Used method to determine CVR of hybrid yarns on the
fabric surface.

CVR of hybrid yarns obtained from the photographs of
samples were also statistically analyzed with two-way
repeated measurement analysis of variance (ANOVA)

method. The mean differences of subgroups were also
compared by Student-Newman-Keuls (SNK) test at 95 %
significant level in the SPSS statistical package.

RESULTS AND DISCUSSION

The CVR value of the knitted samples for each hybrid yarn
was calculated by finding the average CVR value of the 5
images of each fabric sample. The effect of the production
method and the change of yarn count on the CVR values of
the hybrid yarns are shown graphically in Figure 8.

27,03

B Ring-core

B Compact-core

1051 ¥ Siro-core

10 620

"R R/

18RC 18CC 18SC 24RC 24CC 24SC 30RC 30CC 30SC

Core Visibility Ratio (CVR)

Yarn Code

Figure 8. CVR values for different hybrid yarns.

As seen in Figure 8, it was found that the CVR values of RC
method for all count levels were higher than that of the other
hybrid yarns. According to Figure 8, it is seen that the CVR
values of hybrid yarns containing metal wire are lower than
that of Ne 18.

According to the ANOVA results, it was found that the
production method (P=0,000), yarn count (P=0,000) and the
intersection of these two factors (P=0,000) have statistically
significant influence on the CVR values of hybrid yarns.
According to the SNK test results, the difference between
CVR values of RC, CC, SC production techniques were
found to be statistically significant. Also the differences
between CVR values of hybrid yarns at different yarn counts
were found to be statistically significant (Table2).

The highest CVR value was obtained from RC production
method. This was respectively followed by the CC and SC
production methods as a result of modification on the ring
spinning machine. This means that the fiber orientation in
the yarn structure in modified ring spinning methods which
are siro and compact spinning, was much better when
compared with conventional ring spinning method.
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Table 2. SNK table for the CVR values of the hybrid yarns.

Factor Factor Levels CVR
RC 22,83 a
Production Technique CcC 14,47 b
SC 952 ¢
Ne18 535 a
Yarn Count(Ne) Ne24 13,88 b
Ne30 27,58 ¢

RC: Ring core-spun, SC: Siro core-spun, CC: Compact core-spun.

The lowest CVR value was obtained from Ne 18 yarn. This
was followed by Ne 24 and Ne 30 yarn samples
respectively. This can be explained by the fact that as the
core-spun yarn count goes finer, core part of the yarn
becomes more visible as a result of lower number of fibres
in the cross-section of the yarn.

REFERENCES

CONCLUSION

Besides the technical performance, aesthetic performance
is also very important for the hybrid yarns containing
stainless steel wire. In this study, firstly a new technique to
determine the CVR of hybrid yarns has been developed.
Then the influence of hybrid yarn production methods and
yarn counts on the CVR values was evaluated.

Based on the CVR values of the core spun yarns, the best
aesthetic performance in terms of hiding the stainless steel
is obtained by siro core-spun method and Ne 18 count core-
spun yarns. In addition, the CVR evaluation method
developed in this study can also be used to determine the
influence of core-spun production parameters such as
feeding angle, twist, pre-draft on the appearance properties
of hybrid yarns.

1. Mohsen S., Behnaz B., Samira A., 2011, "Coating of Core Yarn. An Alternative Method of Decreasing the Strip-back Phenomenon of Core-spun Yarns",

Fibre. & Text. in Eastern Europe, Vol. 19, No: 5 (88), pp. 28-32.

2. Ortlek H. G., Caliskan C., Kurban R., 2013, "A Comparative Study On The Physical Properties Of Hybrid Yarns Containing Copper Wire", J. Text. and

Eng., Vol. 20, pp.11-20.

3. Gharahaghaji A. A., Zargar E. N., Ghane M., 2010, "Cluster-Spun Yarn-A New Concept in Composite Yarn Spinning", Text. Res. J., Vol. 80, No: 1, pp.

19-24.

4.  Ziaee, M., Borhani, S., Shanbeh, M., 2011, “Evaluation of physical and mechanical properties of cotton covered polypropylene-core yarns and fabrics”,

Industria Textila, Vol. 62, No: 1, pp. 9-13.

5. Erez E., Celik P., 2014, "A Research On The Parameters of The Affecting Yarn Properties of Cotton-Polyester Rigid Core-Spun Yarns", Tekstil ve

Konfeksiyon, Vol. 24(2), pp. 195-201.

6.  Pramanik P., Patil V. M., 2009, "Physical Characteristics of Cotton/Polyester Core Spun Yarn Made Using Ring and Air-Jet Systems", AUTEX Res. J., Vol.

9, No. 1, March, pp 14-19.

7.  Duran D., Kadoglu H., 2012, "A Research On Electromagnetic Shielding With Copper Core Yarns", Tekstil ve Konfeksiyon, Vol. 4, pp. 354-359.

Ortlek H. G., Kilic G., Okyay G., 2011, " Investigation of Different Ring Spinning Methods for Producing Core Spun Yarns Containing Stainless Steel Wire",

Tekstil ve Konfeksiyon, Vol. 3, pp. 225-235.

9.  Almetwally. A. A., Idrees, H. M. F., Hebeish A. A., 2014, "Predicting the Tensile Properties of Cotton/Spandex Core-Spun Yarns Using Atrtificial Neural

Network and Linear Regression Models", J. Text. Inst., Vol. 105, No 11.

10. Hyung J. K., Jong S. K., Jung H. L., 2009, "Detection of Wrapping Defects by a Machine Vision and its Application to Evaluate the Wrapping Quality of the

Ring Core Spun Yarn", Text. Res. J., Vol. 79, No. 17, pp. 1616-1624.

11. SuC .1, Maaand M. C., Yang H.Y., 2004, "Structure and performance of elastic core-spun yarn yarns", Text. Res. J., Vol. 74 (7), pp. 607-610.

12. Sawhney A. P. S., Ruppenicker G. F., Kimmel L. B., 1992, "Comparison of Filament-core Spun Yarns Produced by New and Conventional Methods",

Text. Res. J., Vol. 62(2), pp. 67-73.

13. Turksoy H.G., Ustundag S., 2015, "Elastic hybrid yarns for denim fabrics", Industria Textila, Vol. 66(5), 306-313.

14. Miao M., Howand Y. L., Ho S. Y., 1996, "Influence of spinning parameters on core yarn sheath slippage and other properties" Text. Res. J., Vol. 66(11),

pp. 676-684.

15.  Vuruskan D., Babaarslan O., ilhan i., 2011, " Effect of Production Parameters on Strength and Elongation Of The Selected Yarns Containing Elastane",

Tekstil ve Konfeksiyon, Vol. 1, pp. 22-29.

16. Ortlek H.G., Kilic G., Yolacan G., 2010, "Color and Whiteness Properties of Fabrics Knitted from Different Hybrid Core-Spun Yarns Containing Metal Wire"

Fibers and Polymers, 2010, Vol.11(7), 1067-1074.

17.  Miao M., Barnes S., Vuckovic L., 2009, "High-Speed Video Graphic Studyo Filament-Core Yarn Spinning", J. Text. Inst., Vol. 101(3), pp. 242-252.
18. Aslantas V., Kurban R., Toprak A. N., 2015, "An Interactive Web Based Toolkit For Multi Focus Image Fusion", J. Web Eng., Vol. 14(1), pp. 117-135.

19. Baxes G. A,. 1994, Digital Image Processing, John Wiley & Sons, Inc., New York, pp. 452.

20. Yaman K., Sarucan A., Atak M., 2001, "Preperation Of Data For Dynamic Scheduling Using Image Processing And Arima Models", Mag. Gazi Uni. Eng.

and Arch. Fac., No.16 (1), pp. 19-40.

21. Gonzales C. R., Woods E. R., 2009, Digital Image Processing, Prentice Hall, Upper Saddle River, New Jersey, 2nd ed., pp. 596.

22. TS 244 EN ISO 2060, 1999, Textiles-Yarn from packages- Determination of linear density (mass per unit length) by the skein method.

152

TEKSTIL ve KONFEKSIYON 26(2), 2016




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


