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SKLKSBERKKLK KARBOBATILAKLARDA
P'R!ZL!L! K ANALKZK

ROUGHNESS ANALYSIS OF CARBONATED NATURAL STONES
WITH SILICA

Zeyni ARSOY  -Murat SERT -Mu st afa Yavuz ¢ELK
Hamdi Fati h OKDEMKR
'Af yon Kocatepghlemidved sikt #akel tesi, Maden

"Afyon Kocatepe !niversitesi, Afyon Mesl ¢
Progr ame

¥z

Dojaltaxkl ar génegmegzde - ok farkl e
bul makt adér . Bakl éca kullaném al a
ol uktur maktader . Bunun yanénda (
bah-el er Ve heykel cilik al anl ar é
bul abil mektedir. Bu -al ekxkmada ir
zeminlere d°kKkenen 6 -exit silis i
yayal arén emniyetini arteréece uygl
-al eékxkmanén amacéné ol ukturmaktader
eskitilmik ve patialatt®akluarodmr a«kmiil
mal zemesi ol ar ak kull anél masénda
perézl ¢l ¢k ve kuru ortamdaki kaym
Analizler sonucu el de edilen bulg
honlu ve patinotaol widheeg Sp ot ez li pl bk
arasénda anlamleée birtr il i kki 2bul un
oranl ar é araseéndaki korel asyonda

uygul anmécx numunel er czerinde ©°] -
patinatol ue ydbakra lyryglksagl r- ekmékt éer .

Anahtar Kelimeler: Si | i s i Dojaltaxklar, Pe¢er ¢

ABSTRACT

Natural stones are now available in many different sectors. Today, the
main uses of natural stones are floor and facade cladding. In addition,
decoration, graveyard, park gardens and sculpture areas are often
found in the use of opportunities. The aimhibtstudy is to determine

the appropriate surface treatments for the safety of pedestrians on 6
different types of silicified carbonaceous natural stone used in soils
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that people use frequently. In this study, roughness and dry slip
resistance values, wliicare an important parameter in the usage of
polished, honed, aged and patinatically processed natural stones as a
floor covering material, were determined. When the results obtained
from the analysis are examined; No significant relationship was found
between the roughness values of S&nd none of the polished, aged,
honed and patinate surfaces. In the correlation between the slip
resistance and SiOratios, the shear resistance measured on the
polished and aging samples was higher than the honed andtgat
surfaces.

Keywords: Silicious Natural Stones, Roughness, Surface Treatment

1. GKRKKkK

Doj al takl ar -0k uzun zamandeér
bakt a ol mak iczer e her terl ¢ Zemi
bul maktadér . Doj alzteand Inarleap | ypamaas €
kull anéel maseéenda, di kkat edil ecek
ri skl erinin belirl enmesinde et ken
direnci ve s¢rtegnme katsayél aréneér

5]
Doj al taklarda estetik g9mgraomdas
s k|

yayl arén kaymal aréndan kayna ana
i Kl eme teknikl eri uygul anmaktadeéer .
yapél maséyl a kull anem vyeri, par |
°zellikleri direkt oRAada2R03)et kil enn
Yézey i kKl emeleri, doj al takl ar de

aymaséndan kaynakl anan kazal ar é
érmak i -in uygulanméxter. D
patinatoo i K1 Emk dgaper

P XX
M
=~
3
@
<
)

2]
ak ayakla ve ayakkabe yardén

¢éepl

edi |l diJi ortamlar, °zellikle nem
(mutfak, yemek hazeérl ama al anl ar é
dejiken dijer aliany akgekkaglman iye.
mekanl|l arda sabun artekl ar e, mut f al
kirleticilerle temas etti]i al anl &
kull anél an doj al t ak pl akal ar én.
tuzlaréndan, kdi ampwmallmna ve v cut yaj
bunun sonucu ol ar ak havuz etrafeé
ol makt adeéer (G¢grcan, S. ., 2006) .

Benzer konul arda yapélan bakl éca
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Osterl oo M. M. , v.d. , éyertnih 2 ) P
ter mal kezeéel ot esi spektruml ar é é
| aboratuvar -alékmasé konusunda -
perezl ¢ yézeylerin her hangi bir

tamamen engell emediji g%zl eml enmi K
Zhang G., v. d. , (2014) -al exmal ar én
s¢reksizlik yézeyl eri i -in 2Boyut
tahmin eden yeni bir y°ntem gel.
Katsayésé (EPK) ile asalitlerin ar
arasaémir fonksiyon geliktirmickler
Jiang Y., v.d. , (2006) -al exmal a
derzlerinin mekani k czell ikl eri é
Kaya eklemlerinin temel peéeréezl ¢l ¢l
boyuttan dahaiy bir parametre ol acajéné o
Aydén G. , v.d. , (2013) -al ékmal
kayal ar én, yézey peéereéezl el ¢ éne et |
model |l erin yeézey per ezl ¢l ¢ éneén t
sahipoldp unu ortaya -ékar méxter.

cel ik M. Y. vV e Kavukan G. , (2001
mer mer | er e uygul anan yézey K e
incelemiklerdir. Her y¢zey i1 kKl eme
dejerlerine ulaktérdéejéne belirtmi
Yawuz H., v.d., (2011) vyapeée take
parl at ma deneyl eri iczerinde -al
sonucunda y¢zey peéereéezl el éej e 11 e n
parl ak kalitesi araseéendadahaiyidbiver t e
korelasyon bulunmuktur.

Manning D. P. , vV e Jones Cc. , (2
s¢e¢rtéenmesinde pereéezl ¢l ¢k, zemin ci
mevcut géevenli k ayakkabeéel aré ve m
ayakkabelkar karyanaé meod ansi yel. konu:
D° nme z S. , vV e Sar é Y. -Bdyutlu (200
peéer ezl ¢l ¢k O - ¢m sistemini -al écx
akéendérma perf or mamosy wtriéun ép Lrl ¢ zelbg Il
Si st emi gel i Gteil niklt mirktl en sistem vy
konumdaki hareketl eri X, y vV e z
etmektedir.

Cokkun G. , Saréeékek AL, (2016)

mer mer |l erinin kayma emniyetinin P2
°r neerkilni n kay ma potansiyelini et k
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tekni kl eri, pl aka boyutl ar
vV e bu parametreler aras
ti ksel analiz yapéel méetser .
a direnci dejerlerinin yafjl
tespit edil miktir. Mer mer °©
direnci ve Vyézey peéer ezl ¢l ¢k
te al énar ak, kaag maf |paomaasnés i ya
aném al anl aré belirlenmicktir.

C T T 0o wnmwaXx
—- ——
3(07:

XoxXxo< 7o —

Ceylanojlu A., ve G°rg¢geée K., (2
irimlerinde dej i ki k a <
Kéndér ma deney sonu- | r
ceykt en ke¢-¢7 e dojru ar d
kokul |l ar da kull anél deé
akéndérma akamal arénda; téeém mer me
dejerl eri bakl angeée-ta hezl é,
parlk | ék dejerl eri i se baklangeée-ta
bir davranék g°stermiktir.

M. , v.d. , (2013) mer mer p
iSze y kalitesine etkisin
, me emenakeéer isy,rpai hde kaba
i én hézla dekt o] ¢, i nc S
parlaklek vV e peréezl ¢
n devirlerinin artmaseéey
e ] gor ¢l megkt ¢gr .
Tur hal - ¢ . , v. d. (2015) -al é
i ni kl er i il e
yapméxkl arder .
aha sonra Tar
el de edi |l er
é k [ ger -ekl exktir
d en sonu-1lar sunulan y°nt
n gestermiktir.

e

ST oD

X 9T DO
QD TS XD

- — o

—>

jlu S. D. ,alvarde.nda( 2nezr 3ner - al
n ahkap ¢ st yézey i Kl eml er
ol ¢ t ki sini arakteéer mécxl
endirilmiKtir. Kat k é
eml gr¢izey -iimk ger ek pér
farkl e etki Ide edi | n

T cCcoT

('DXI QJ<_O-Om
“‘@QJ“‘NO o o —
i == B o VEN el IS el O B o

a
D. , (2016) -al ékmasénda
n
e

o
-0 -

t e mi il e dejerl endiri
n yazél éml ar il e farkl

X3 o ® THNDC
~®0, "ROX"cC g S~

o
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ayreélabil mi ktir. Moz ai k di zil mesi
kusurl arénda geliktirilen yazél éml
Sar éce D. E. vV e ¥zdemir E. , (
deji ki kliklerin mermerlerde renk

belirl enmesi Konusunu -al ekxméexl ar
dejikimleri il e ter mal Kok d°ngg¢l
renk dejikimler:i arasénda ilikki/l
t er mal yakl andeér ma -evrimlerinde
dejikimlerinin tahminigd@e ¢9 mgmlti;rk
Bu -al exmada zeminl erde kapl ama
kull anéelan silis i-erikII doj al t
parametre olan silis i-erikleri,

dejerl eri araseéentiraki ilikkiler bel

2. MALZEME VE Y¥NTEM
2.1. Malzeme

Bu -al ékmada T¢rkiyednin farkl e
dojaltaxl ar a nazaran y ¢ ksek ol an
mal zemesi ol arak kull anélan ¢ - - e
ol mak ¢zere evVearieli viege, boxkadd, r
nouva ve Dazkéreée siyahé Afyon, A
il 1l erindeki dojaltacxk ocakl aréendar
halinde temin edil micktir. Temin e
eskitme ve patinatogyz ey i kKl eme tekni kl eri I
i kKl enmi ktir. Beylelikle topl amda
ol ukturul muk ve deneyl er bu numun
dejerlendirilmixktir.
¢i zel ge 2. Deneyl erde kull anél an
i eml erinin kodl anmasé

Doj al Doj al Y¢zey KK

Kodu Metodu ve Kodu

El azéj N1 Cilalae

Ukak Y N2

Ege Bordo N3 - Honlu

Rusti k N4 - Eskitme

Crema Nouva N5 - Patinato

Dazkér ¢ N6




2. 2. Y°nt em

Tém numuneil-eerriink | seirliing belirl eyebi
analizl eri TS EN 153096a [ 18] g°
Maden M¢chendi sl ifJi Dojaltak Anal:
Primus 11 mar ka XRF cihazée ile ya
emme testleri TSE N 13755 [19], Gor¢ngr |
Geozeneklilik testl eri se TS E N

[
yapél mékteéer . Numunel erin kayma dir
EN 14231 [21] standardeée kull anél mé
n

Numunel er i peéer ezl ¢l ¢k U287 Rl er i
standardéna g°re yapél mékter. 30,
karel eme i kK| emi yapélarak 9 adet
her bir doj al t ak numunes: i -in,
Ol - ¢l mgk ve bu dej erdleéananr akr ipgmed
dejeri hesaplanméktér (kekil 1) .
el mas u-1lu ijbneg idlgel vz dypydakica ha
yészeyde var ol an pegregzlerin i-eri
titrekimler atlae. MO0 ¢kat melkkt edi r .
peréezl ¢l ¢k profildi mi kron d¢gzeyi n
i -1in Mutitoyo Surftest vV e Phyni
kKull anél mékter



kekil 1. N1 plakaseénda

3. Bul gul arkmae Tart é

31. Fiziksel ©°zellikler
Numunel er ¢zerinde TS EN 1375
emme tayini, 193606ya g°re g°r
tayini yapélarak sonu-1I|ar ¢iz
¢i zelge 4.0t e, p5¢ort ¢ez)l ¢sl ognku - (1 Razr
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¢i zel ge 3. Numunel erin g°reé¢negr yc
emme tayini sonu-1|aré
Numun Gor ¢ng¢ A- ék Su Emme
eKodu | Yojunl uR| G°zenek|l (%)
N1 2614 1,92 0,70
N2 2730 0,28 0,10
N3 2840 0,37 0,20
N4 2650 0,93 0,35
N5 2660 0,86 0,33
N6 2690 1,79 0,66
Numunel erin kayma direnci sonu-1ar
¢i zel ge 4. Numunel erin kayma dirE€
Kayma Direnci De
Patinato | Eskitme |Honlu Cil a
N1 39 49 30 35
N2 38 45 38 37
N3 48 41 32 34
N4 38 45 37 36
N5 36 42 34 32
N6 59 61 59 49
¢i zel ge 5. Numunel erin peé¢réezl ¢l ¢k
Perezl ¢l ¢k (Rz)
Patinato | Eskitme |Honlu Cil a
N1 14 26 10 9
N2 22 29 21 15
N3 26 34 22 18
N4 26 36 30 24
N5 17 25 14 12
N6 34 42 35 28
3.2.Kimyasal analizler
¢al exma kapsaménda incelenen 6 n
ki myasal anal izl eri yapél méecx V €

ver il mi ktir omiEknt ayr¢ek s%3kl ,Hi50 ol ar a
SOmi ktaré ise %2,57 olarak N5 nu
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10 $ L 20

h
t
[
o

¢i zel ge 6. Kull anélan Numunel er|
Numune| SiO,(%)
N1 19,60
N2 21,25
N3 8,80
N4 6,47
N5 2,25
N6 31,95
33Bul gul arén dejerlendiril mesi
331. Kayma direnci Si 02 Klikkisi
35 70
30-§ .SOE
r 2
25 1 Fso &
§20-§ -40?
a & @
%15—; —30%
E
g
=
o4

0L 0
Elazig Visne Ege Bordo  Usak Yesil Rustik Yesil Crema NuovaDazkir Siyahi

$i02 (%) —&— Cilah (SRV) Patinato (SRV) Eskitme (SRV)  —&— Honlu($RV)
Deneylerdek ul | anél an nuimuenreilkelreirni n 5 in C
direnci il e ili kkisi kekil 26d
eskit me numunel er g,zerindezki o
oranl ar e araséndaki korel asyon

yézeyleresglgele dalhmewt ér
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kekiSIO;i2.eri kl er i il e kayma diren

332. P¢er gzl ¢l ¢k Si 02 KIlikki si

35 50

L as
30 1 =2
l 40 E
=
25 4 35 =
F
_ I 30 2
520' s
o F 25 ~
%15 -ZUg
- =
=]
10 152
£
10 :=
5 ~

H s

0 0
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Numunelerin SiQ@ i - er i k|l er i nin il e pér
araseéendaki il i Kki si kekil 36t e

patinatol u vyéeézeyli eeimehigzbigt ig Rd
arasénda anl amlé bir il i kki bul u
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3.3.3. Kaymadi renci il e perezl ¢l ¢k a
50 70
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Numunel er ¢zerinde yapeéelan kayma
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peréezl ¢l ¢k dejerl eri araséndaki
eskitmeli y¢zeylere g°re daha yg¢
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4. SONUC¢LAR

Analizl er sonucu el de edilen bulg
honlu ve patinatoluyi lyezpyt ezl ol bk -
arasénda anl aml é bir il i Kki 2bul un
oranl ar é araseéndaki korel asyonda
uygul anmécx numunel er iczerinde °1 -
patinatolu y¢zeylere g°re daha vyg¢
pereéezl ¢l ¢k °1 -¢gm¢g araseéndaétdlu i | i kK
numunel er iczerinde °1-¢l en kayma
araseéndaki korelasyon katsayél ar é
daha y¢ksek dejerlere ul akeéel mekter
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SIMULTANEOUS DYEING AND ANTIBACTERIAL
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ACID DYES AND CHITOS AN BIOPOLYMER

SOYALKEKESASLI KUMAK IKABONALARL BE K KTOSAN
BKYOPOL KMER KKULLANILARAK AYNI AN DA BOYANMASI VE
ANTKBAKTER KYEL BKTKM K k LKE M
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ABSTRACT

The simultaneous dyeing and antibacterial finishing of soybean fiber
based fabric was investigated through exhaustion process using acid
dyes and chitosan biopolymer to obtain colored soybean fiber based
fabric with antibacterial properties at one stepioTdifferent acid
dyestuffs, red and blue, and medium molecular weight chitosan
biopolymer were used in this study. The antibacterial activity of the
treated fabrics was evaluated against pathogenic bacteria incliding
aureusaccording to the standard AATCC Method 147. The effect of
chitosan addition on acid dyeing of soybean fiber based fabrics was
studied by measuring th€/S and CIE L*, a*, b*, C* values of the
treated substrates. The results showed that the chitosan igpoly
caused little decrease on dye uptake leading to lower color strength
levels when compared to only dyed samples without chitosan
inclusion. The treated soybean fabrics (acid dyeing with the inclusion
of chitosan biopolymer as one step process) were dfolan be
antibacterial and the chitosan involvement imparted the antibacterial
characteristics to the dyed soybean fabric. Fastness properties of the
treated soybean fabrics to wash and rubbing were also tested and
soybean fiber based fabrics dyed acid dyed with the involvement

of chitosan biopolymer displayed relatively low rubbing fastness
performance levels in comparison with only dyed soybean fabric
without the involvement of chitosan biopolymer.

Keywords: Soybean fabric, chitosan biopolymer, acideitg,
antibacterial finishingS. aureusyashing fastness, rubbing fastness

Introduction

Soybean fiber, a mamade regenerated protein fiber, has high protein
content, abundant and cost effective. Moreover, soybean fiber
illustrates natural luster, smivosurface, good physical and dyeing
properties, breathability and comfort and fine appearance with
excellent drape (1, 2). Therefore, soybean protein fiber has many
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various enelse application areas in the textile industry such as
nonwovens, apparel, bdithen, sportswear, towels, blankets, etc (2).
On the other hand, there are quite limited studies about the coloration
and finishing of soybean fabrics in the literature.

Chitosan is a polysaccharitbased cationic biopolymer and usually
obtained by deacdgtion of chitin that is widely present in the nature
as a component of some fungi, exoskeleton of insects and marine
invertebrates such as crabs and shrimp. Although the chemistry of
chitosan is similar to that of cellulose, in chitosan, tHey@roxyl
group of the cellulose has been replaced with a primary aliphatic
amino group (3, 4). The chemical structure of chitosan is shown in
Figure 1.

CH,OH CH,OH
H 5 H o
H H
H o 9 N

o CH H N

AN
H H
H NH; H NH;

Figure 1. Chemical structure of chitosan (5)
In the textile finishing, chitosan has been used to improve dy&ejpta
to decrease shrinkage, to impart antimicrobial property and in pigment
printing as a thickener and binder. In addition, chitosan has unique
chemical and biological properties and can be soluble in acidic
solutions (35).
It has known through some pmeinary studies that chitosan improves
the uptake of some dyestuffs and gives antibacterial property.
However, the combined effect of chitosan and acid dyes
simultaneously in one bath for soybean fabrics has not been explored.
Hence, the aim of the presesiudy is to investigate the combined
effect of chitosan and acid dyeing of soybean fabrics in terms of color,
antibacterial activity and fastness properties.

Experimental

Materials and methods

In this study, 100% soybean fiber singgesey knitted fabrigfabric
weight of 110 g/rhand yarn count of 30/1) was utilized for coloration
via exhaust dyeing. Two different acid dyestuffs in red (Tectilon Red
2B, levelling acid dye, Huntsmanand blue (Erionyl Blue A 4G,
milling acid dye, Huntsmgncolor and medimn molecular weight
chitosan biopolymer 85.5% deacetylation degre&igma Aldrich)
were used in the study.
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Chitosan solutions (2%w/v) were prepared by dissolving the
biopolymer in pure water containing acetic acid (2% v/v).

An At aDye HTddboratorytype dyeing machine was used for
exhaustion dyeing operations. Soybean fiber based fabric samples
were dyed at 95AC at a 1:20 1iqguc
chitosan solution. In addition, some samples were dyed without
chitosan addition for compads. The dyeing procedure was given in

the Figure 2.

HasO 5%
&
dya 2%
Chitosan 857G 0
l . ::;’min\.l
FOeC
1*C//min
20 mien

407G

Figure 2. Exhaust dyeing profile of studied acid dyes for soybean
fabric

The effect of chitosan application on acid dyeing of soybean fiber
based fabrics was studied by measuringki&@andCIE L*, a*, b*,
C* values of the treated substrates. The CiEa*, b*, C* andh Ao
ordinates were measured and calculated from the reflectance values at
an appropriate wavel engnahforedch ma x i
dyed sample using a Datacolor SpectraFlé6na (Datacolor Inter
national, Lawrenceville, NJ, USA) spectrophotometer (D65 day light,
10 A ad ohserder). Each fabric sample was read in four different
areas, twice on each side of the fabric for consistency, and the average
value was calculated.
The antibacterial activities of soybean fabric samples were
qualitatively determined again&taphylococcus aureuas a gram
positive microorganism according to AATCC Method 147.
Washing fastness to domestic laundering (C06) was carried out
accordingtoth | SO 105: C06 A2S test (40A
machine (SDL ATLAS, UK). Both dry and wet rubbing fastness
testing was performed following the 1ISO 105: X12 protocol.
Results and Discussion
Colorimetric properties
The colorimetric properties of the samplsre given in Table 1,
Figure 3 and Figure 4.
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Table 1 Colorimetric properties of treated soybean fabrics

L* a* b* C* hA KIS dE

Tectilon
Red 2B 37,34 47,23 8,08 47,92 9,71 14,97 Reference
without
chitosan

Tectilon

Red 2B 40,10 47,40 7,18 47,94 9,61 11,71 2,90
with

chitosan

Erionyl

Blue A 41,56 -22 - 28,78 220,15 10,40 Reference
4G 18,56

without

chitosan

Erionyl

BlueA 42,71 - - 28,31 220,12 9,24 1,24
4G with 21,65 18,24

chitosan

Color Strength (K/S)

Tectilon Red Tectilon RedErionyl Blue AErionyl Blue A
2B without 2B with 4G without 4G with
chitosan chitosan chitosan chitosan

20
16
12

(e¢]

o b

Figure 3. Color strengthK/S) values of soybean fabrics
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0 5 10 15 20 25 30 35 40 45 50
Chroma (C*)
(a)
100 +
¢+ Tectilon Red 2B without *
chitosan [Cle
M Tectilon Red 2B with
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Figure 4. Colorimetric properties of soybean fabrics: K&® C* plot.
(b) a*i b* plot
L*(Lightness/Darkness); Black = 0 and White = 100

a*; Red = Positive Value @) and Green =a'\eg
b*; Yellow = Positive Value (#*) and Bl ue = b¥e
KubelkaMunk equati orff2R K/ S = (1

According to the results, the color strength valug§)(were found to

be 14,97 for the red dyed sample without chitosan and 11,71 for the
red dyed sample with chitosan, 10,40 for the blue dyed sample
without chitosan and 9,24 for the blue dyed samplé whiitosan. As

seen from the results, chitosan addition to dyebath caused decrease in
color strength for both two different dyestuffs. This was attributed to
the fact that some of the dyestuff molecules could be partly derailed
by the chitosan biopolymenidyeing bath leading to obstruction of
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these dye molecules for their involvement during dyeing action. In
acidic solutions, anionic dyestuffs bind to protonated amine groups of
chitosan biopolymer and therefore chitosan strongly adsorbs dyestuff
moleculeas a result of the ionic interaction between chitesbiy*

and dyeSGs (4, 6).

When other color properties of the soybean fabric samples dyed in red
and blue color were considered, it was observed that chitosan addition
to dyebath did not causggnificant changes. Chrom&¥) and hue
angle b )values were observed to be almost the same. Lighthess (
values were little bit higher for the samples dyed with chitosan and
that means chitosan addition resulted in lighter color appearance. For
red d/ed samples, chitosan addition caused more reddish and less
yellowish effect, while for blue dyed samples, chitosan addition
caused less greenish and less bluish effect. In terms of dE values for
the samples dyed with and without chitosan addition, thesuned
colour differences (dE=2,90 for red dye and dE=1,24 for blue dye)
were observed to be slightly higher than the acceptable limit value of
1.

Colour fastness properties

Washing and rubbing fastness properties of soybean fabrics were
shown in Table 2 ah3, respectively.

Table 2 Washing fastnegwoperties ofreated soybean fabrics

Washing Fastness (Staining)

Acet Cotto PA PA Wo
Sample ate n PES C ol
Tectilon Red 2B without  4-5 34 2- 4-5 5 4
chitosan 3
Tectilon Red 2B with 4-5 34 2- 45 5 4
chitosan 3
Erionyl Blue A 4G 4-5 34 3 4-5 5 4

without chitosan
Erionyl Blue A 4G with 4-5 34 2= 45 5 4
chitosan 3

Table 3.Wet and dry rubbing color fastnegslues oftreated soybean
fabrics

Rub Fastness (Cotton staining

Sample Dry Wet
Tectilon Red 2B without chitosan 4-5 34
Tectilon Red 2B with chitosan 4-5 3
Erionyl Blue A 4G without chitosa 4-5 4

Erionyl Blue A 4G with chitosan 4-5 3
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It was already known that acid dyes that used in strong acidic medium
generally does not lead to high washing fastness le&#s. as
expected, the washing fastness values were found to be moderate and
chitosan addition did not cause significant difference.

Generally, wet rubbing fastness values were found to be lower than
dry rubbing fastness values for all samples. In termdrpfrubbing
fastness values, chitosan addition resulted in a decrease about 0,25
point. In terms of wet rubbing fastness values, chitosan addition
caused a decrease about 0,75 point gray scale rating for red dyed
sample and 1 point for blue dyed soybednitasample.

Antibacterial properties

The agar plate images of the undyed sample and sample dyed with the
involvement of chitosan, subjected to parallel streak(feSTCC 147

Test Method) again&taphylococcus aurepgere shown in Figure 5.

Undyed sample Dyed sample (with chitosan + acic
dye)

Staphylococcus
aureus

Figure 5. Agar plate images of soybean fabric samples subjected to
parallel streak test (AATCC 147 Test Method) aga8taphylococcus
aureus.

When the images of antibacterial test results were evaluated, bacterial
growth was observed under undyed soybean fabric sample against
Staphylococcus aureu©n the other hand, for the soybean fabric
sampledyed with acid dye with the involvemenf chitosan, there

was no bacterial reproduction at the places where the samples in touch
with the microorganism. This indicates that chitosan enabled
bacteriostatic and antibacterial effect on acid dyed soybean fabric.
Due to its cationic amine groups (MM chitosan can hold the
negatively charged cell walls of microorganisms and inhibit their
growth (#10). So the addition of chitosan biopolymer during acid
dyeing on soybean fabric resulted in antibacterial effect against
Staphylococcus aurelmacteria.

Conclusion

In this study, simultaneous dyeing and antibacterial finishing of
soybean fiber based fabric using acid dyes and chitosan biopolymer
was studied. For this aim, 2% w/v chitosan solution was added to
dyebath. Chitosan addition caused a decraaselor strength and in
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some color properties since some of the dyestuff molecules could be
partly derailed by the chitosan biopolymer in dyeing bath leading to
obstruction of these dye molecules for their involvement during
dyeing action. Washing fastnesslues remained unchanged with
chitosan addition, while wet rubbing fastness values decreased with
chitosan about 0,75 point for red dyed sample and 1 point for blue
dyed sample. Antibacterial activity test verified that chitosan enabled
antibacterial aetity against Staphylococcus aureusbacteria.
However, in the future, other bacterial species can also be tested on
treated soybean fabrics in order to determine the degree of
antibacterial activity performance against different types of bacteria.
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T¢rkiyednin °nde gelen sektorl eriol
sekt®r¢nde en ©°nemli sorunl ar , d
devizin dejer kaybetmad diyevé er eémeh
sonucu rekabet edebil me g¢cenegn ze
eksi klijidir Bu -al ékmada fir ma
i -in gerekl: Kartlar, tasarém mer
Deni zI|l i 6de ymer kaelzainertiand anr éink |l ey i Ki
5746 Sayeéelé fnAAraktérma ve Gelikti
Hakkénda Kanuno ile 10 Ajustos 20
Gazetede yayéml anan iArakt ér ma,
Faaliyetlerinin Desteklenmasie KI'i kkin Uygul ama
Y°netmelijio il e firmal ar én tasa
a-él méekter.

Anahtar Kelimeler: Tekst il sekt?or g, s¢rdyg
vizyonu.

1 GKRKK

Téeérk tekstil sekt?oryg, i plikten ba
yel pazesi ve kapasitesine sahipti:!
rotor sayésénda dorde¢gncecegder dok
kapasitesinin d°rtte bkapasitesi ABer bi vy
d¢zeyindedir Te¢rkiye, ABONnin teks
d¢nyanén i se yedinci be¢yeék hazér
hammadde a-éséndan d¢nyanén alteén
i ki nci be¢yeék ki myasala &layxfén,,r d
makineleri ve teknolojileri cretir
Ar-Ge - al ékxmal arénda yetersiz kal meée
Tée¢rkiyedbnin °nde gelen sektOorl erion
sekt®°r¢nde en ©°nemli isolrauknsl éazr , r edk
d°vizin dejer kaybet mesi ve t emel
sonucu rekabet edebil me ge¢cCcenegn z
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eksi klijidir. Kstanbul Tekstil
Birlijiénden (KTHRB)Y kalyeovoade vekit
giyim exyalaré i mal aténda -al ékan
Perakende sekt°r¢gnde -al ékanlar v
rakameéen topl amda 2 mi |l yona ul akt
yél énda Kstgmnulv eHakzoénrf ek si yon Kh
( KHKKB) verilerine gre sadece F
i stihdam rakamé °nceki yeéla g°re z
| okomoti f sekt%rl erinden birisi C
-%z¢ml er kg-reeranlerka z d é r-ge mBrkezlen det e n |l e
sekt°rde ol duju gibi tekstil ve h
bir yer tutmaktader [ 2].

Sekt°re devl et desteji saj |l amak
Gel i kKtir me Faaliyetl er iamiunn oDeisltee k
Ajust os 2016 tarih ve 29797 sayeé
AAraxkt eéer ma, Gel i ktirme ve Tasaren
Kl'i kkin Uygulama ve Denetim Y°%°net
mer kezi kur mal arénén yYalmal a-r&lnma kat
mer kezi kurabil mel er i i -1in ger ek
avantajlaré ve T¢rkiye ve Denizli
i Kl eyi kine ver verilmiktir.

2. 5746 SAYI LI ARAK TI\EMASARIMGEL Kk T

FAALKYETLERKNKN DESK EHKAKWIMNDA KANU
5746 sayeélé kBaunymrnbmhakéyveAt asar

ekonomisinin ulusl arar ase d¢zeyd
kavukturul maseé i-in teknolojik ©bi
s¢re-lerinde yenilalki tegapéelvmas é&n @,
yékseltil mesini, verimlili]in ar
déeKer ¢l mesini, teknol oji k bilgini
i kKbirliklerinin gelixktirilmesini,
bu al anl ayraat ey €méGarkyiel, e yAmi |l i j e v
y°nelik dojrudan yabancé ser maye
hézl andér-&kemavseé ntasaArem personel.
i stihdaménén arterél maséné dest ekl
B u Kanun;veK¢Or¢tka ¥| - ekl i Kkl et me
Destekl eme Kdaresi Bakkanl éj é& tar

sayel e Kanuna g°re olukturul an t ek
i Kl et mel eri) ;GeT ¢gmekikyeezdl ceerkii iAre t ac
Ar-Gep oj el er i, tasarém projeleri, r
tekno girikim sermayesine ilikkin
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16/ 2/ 2016 tarihl:i ve 6676 sayeéeleé

maddenin birinci -&G&Kkvasgasrdebsli-y kidA ria
Ge, yenil ik ve tGedyree me wekli-ilnde,o
Gedbye, yenili] e veGet apsearrséommaeol- ikoe kil bi
Ge ve tasarém personeli o kKeklinde
ve Orta ¥I|-ekli Stamlalye meGeKd rt e gimeE
i bar esi AKe¢g- ¢k ve Orta ¥I1 -ekli Kk
Kdar esi Bakkanl éj éo kKeklinde, A (o
Teéer ki ye 6Gee merkezlekiyr AGe projeleri V e (
A(teknol oj i meTr ckrekzii y e Hbel lmdckenmerAite r i )
tasarem meGé&e plrerie,l e Air, tasar ém
dejiktirilmiktir][3].

2.1.Ar-Ge Merkezi:

Ar-Ge Mer kezi , i K|l etmenin organi zas

Keklinde ©°rge¢tl enmiar,akméenrhmeas éwea ng e
faaliyetlerinde bul unan ve-Gen az
personel.i i sti hdam eden, aynée bin.
birimlerdir (Sektorl er-Gd Merkbéza r i vy |
personel sayésa&riih-iwve 02008/ 20943 ¢

&
bakenéez. ) [ 4]

2.2. Tasarém Merkezi

Tasarém Merkezi, i Kl etmenin organi
Keklinde ©°rg¢tl enmik, m¢enhaseér an
bul unan ve en 10 -Geparsoneliaistiamam edexn,d ej e
ayné bina veya ayné yerlekke i-inc
23.ArGe ve Yenilik Sayél mayan Faal i
Akajéda sayeéelan faaliyetler-Ge bu Y
Ve yenil ik faaliyeti kapsaménc
a) Pazarl ama faaliyetleri, piyasa
saték promosyonu,

b) Kalite kontrol,

c) Sosyal bilimlerdeki arakteéer mal &

-) Petrol, dojalgaz, maden rezer vl
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d) Kl a- sretim izni m@gneegiumde ie
ger-eklexktiril meyen klinik -al exr
ger-eklexktirilen klinik -alékmalar
e)BirArr-Ge proj esi kapsaménda ol makséz
geliktirilmik s¢re-lerin kull anémé
f) Ar-Ge ve yeniikf aal i yetl erine y°nel ik
dekorasyon ve benzer. esteti k ve
dejikiklikler,

g) Progr aml ama dill eri il e i kKl et
i nternet sitelerinin ve e meearcludar
yazél eml ar én kull anél masé sureti
faaliyetleri,

1) Yazeéel eml ar a il ikkin, bili msel
teknol oj ik belirsizliklerin -0%z¢
tekrarlanan faaliyetler,

h) Kur ud¢utkl evnemelyrl e i | gi | i arakteéerm
€) fretim ve ¢retim altyapéséna vy
ticari icretimin planlanmasé ve ser
i) Numune veril mek amaceyl a prot
dajeteivmas ekl am ama-16é t¢gketici toe
j) Bir Ar-Ge projesi kapsaménda ol makseé

erén ortaya konul maséna hi zmet e
teknoloji transferi,

Ky ArGe ve vyenilik faaliyetleriyle
il i Kkin fikr?’ me¢l ki yet hakl ar énet
korunmaséna y°neli k faaliyetler.
24Tasarém Sayeéel mayan Faaliyetl er:
Akajeéeda sayeéelan faaliyetler, bu Y
faaliyeti kapsaménda

a) Pazarlama fdai yet |l er i , piyasa taramal a
sat éx pr omosy
b) Kalite kontrol,

c) Bir tasarém projesi kapsaménd:
mevcut geliktirilmik s¢re-lerin ki
i lbgi i arakt eér ma

d) fretim ve ¢retim altyapéséna vy
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ticari cretimin planlanmasé ve ser
e) Numune veril mek amacéeyl a prot
dajeteéel maseé vV e rekl am ama- | €
fy Bir tasarém projesi kapsaménda
orén ortaya konul maséna hi zmet e
teknolaiji transferi,

g) Tasarém faaliyetleriyle gelikt
me¢l ki yet hakl amébe@nheadil ar@in #exk e@mn
faaliyetler,

j) Paris S°zlekmesinin 2 nci m¢ k e
al an he¢egkemranl ék al ametl eri il e

kamuyu il gilendiren, di ni , tari hi

mal olmu K vV e il gili mercil erin tesc
armal ar én, ambl eml eri n, ni kanl ar é
kul l anéméné i -eren tasar e
h) Kamu d¢zenine veya genel ahl akas
2. 5. 5746 Saywélaémé iKaa unSajKlaanan T
Destekler:

1. ArGe i n:dAirGé mve Tasar,epm ofer kfeazalleiryi
kapsaméenda yapt elogdg @ ¢ hkKurcamladmar €
matrahéndan indirebil mektedir.

2. Gelir vergi-6¢ me¢tobhal lExi@amdd ki a
destek personel:] ile tasarem merKk
personelinin; bu -al exmal ar é kar k
doktoraleée ol anl ar il e temel bil i m
lisans derecesine sahipolanlar i n y¢zde doksan beck
ol anl ar il e temel bilimler al anl a
ol anl ar i -in yézde doksané ve di

vergisinden m¢stesnadeéer .

3.Sigorta pr-Geni v desttaesjair:eenArges sehk
personelinin Kanun kapsamendaki

etti kleri scretl eri iszerinden hese
yarMasléei ye Bakanl éjé& b¢t-esi.ne konu

4. Damga vergiGeve i FasamaméMerAkez | e
kapsaméndaki-Genheve tyehil iAkk faal iye
faaliyetlerine i i kkin ol ar ak d ¢ z
al énmaz.

5G¢ mr ¢k Ver giKsain u Ks tkiagppmsaasm® nba, y ¢r
yeniik vet asar ém proj el eri ile 11 gili
i t hal e,diclmerg kewya gi si ,be kapsamdt
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d¢zenl enen k©jeéetl ar ve yapeéelan i
i stisnadeéer .

6. Temel Bilimler | Bestadjainil aTéemela Ek
derecesine sahip ABe personeli istihdam eden ArGe merkezlerine,

bu personelin her birine °dedikl e
asgar.i scretin ayléek br ¢t tutar é
ol mak ¢zegeeyke, yBakanl ék bg¢t-esi
karkeéel aneéer .

26.,ARGE ve TASARI M MERKEZLERK BAkVU

Ar-Ge vV e Tasar ém Mer kezl er i bakvu
akamal aré kekil 16de verilmixktir][H?:5

“"'r*’ Ar-Ge ve Tasarim Merkezleri (Basvuru)

* biltek.sanayi.gov.tr 60 giin

Basvuru ve lzleme Slrecleri
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Ar-Ge ve Tasarim Merkezleri (/zleme)

Faallyet | On inceleme Degerlendirme
Raporu ve Denetim
Teslimi Komisyonu

* biltek.sanayi.gov.tr 45 giin
kekiA-Gdd .ve Tasarém Merkezleri Bakyv
3. T RKKYE VE DENIGEL KEPREKEKZ KARV E

TASARI M MERKEZK
20166da yer ¢r-Gegj eRefgaomrmn Paket i -

hazérl anan Tasarém Merkezi projes
Bilim, Sanayi ve Teknol oji Bakanl ej eéor
22ArGe Mer kezinden 7 tanesi Deni zl i

28 Ekim 2016 tar Hhhiindd@asdgykiy&biKi
(K} SK) Strateji -20:18Pylkearp sPa naénned a( 2s

devie texkvi kl eri hakkénda detayl é& b
Teknol oj i Kl Megderl ¢ ¢, Pamukkal e
of i si , KOSGEB, G¢ney Ege Kal kénm
Organi ze Sanayi B°l gesi M¢ dgr |
gor kgl myet ¢BeIl ge Mederl ¢ ¢ 1 i dar i
i ni veéSen ayei i Kbirlifi Dest ek Of i
-al ekxmal ar sonu-1 ar éne ver meye b
B°l gesinde 7 ( 6 adet tekstil, 1
Teknol oj i caBAskean Méf Rémi ol masé ona
firmal ar ; Asl & Tekstil Giyim San.
Ti c A. k., Meyteks Tekstil San. Ve
Ti c A. k., Ekpen Tekstil San. ve -
Ltd kti ., Fati h Profil San. ve Tic
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3 Kasém 2017 itibariyle Bil i m, S
Bakanl éejénca ®GeaWeakani 682 AN0N2 Ta
olup bunlardan 7 AGe Mer ke z i ve 21 Tasarem
bul unmakt adéedbdeDénal-GgeMegRetriedrde
Ar-Ge Personel i -al ékmaktader . Bu m
bakareyla tamamlanmék olup 48 pro
faaliyet glPsteren 21 Tasarém Mer |
-al edmakt aBu mer kezl erde 2017 y él

tamaml anmék olup 86 proje devam et

4. SONU¢ VE ¥NERKLER

Strateji belirl eme konusunda i K
odal arénén, cniversitel erlitaplum i hr a
Kurul ukl arénén yar démé Ve kat kés
stratejiler geliktirilerek, sekt?©o
teknolojiler ve bu teknolojilerin
5746 sayeéelé kanun Kka&msaméndd mesdg
etmek ¢zere verilecek destekler a
desteji, gel ir ver gi si stopaj é d
bul unmaktadeéer.

Tekstil ve hazeéer giyim sekto°org¢gnd
kaliteli haleg et i r me k , kat ma dejer sajl am
cretim yapmak, de¢énya -apeénda hez
uydurmak ve ©°tesiGee @ge@aomakyon, nt
mar kal akmaya -ok daha fazla °nem v
REFERANSLAR

1. Vizyo n 2023 Teknol oj i ¥ngor ¢s¢

2003.

www.ithip.org.tr /2017
http://www.mevzuat.gov.tr/MevzuatMetin/1.5.5746.pdf
https://agtm.sanayi.gov.tr/Agtm/FagList
btgm.sanayi.gov.tr
http://lwww.saraykoy.com.tr/haber/1240/deniatige-ve-
tasarimmerkeziussuoluyor.html

ouhkwn
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TEKSTKL VE HAMI| REIGK¥WR! NDE EJKTKM
VKZYONU VE S!RPLRRLEALKI NAAK TKKEMK N
STRATEJKL ERK

*

Mihriban KALKANCI

"Pamukkal e iniversitesi .,k Derkiszlkio kTud kuni kD eH
T ¢ r kSomumly yazarmkalkanci@pau.edu,tr90-258-431-8620

N

iyedbde genel ejitim 1i-inde m
en bir ger-ektir. Buna paral
yazeék K i d aKk metketkesdtiirl., Shoanz é
l erde de °Jrenci say e
cilerin bu b°l ¢imleri i
i i -in gel mel er i ¢ Z
e tekstil edbeki tr chnalek
t mek zordur. Bu -al éx
relebilir kal kénma i -1in
el enmi ktir.

—Tnmwono KT H K
ST om T

O =S >S5S = — = —

Anahtar Kelimeler: Tekst il sektor ¢, s¢rdyg
vizyonu.

.GKRKK

kstil ve hazeéer giyim sekt®rg¢ bi
rt - haseéel a, i mal at sanayi \%
€] é net devi-z gir
kl ar aeems éndeerkt Tg
; kstil ve h
torde¢r . Me
°r ¢n sahip
fl épka,z atr ¢ lamiak ,0l ams ya
. be, geni K ¢ré¢n yel
l anabilir. Hazér giyim sekt?©Ory
i-inde ve yurt dekeénda maj az
r gyiyi esss@alkasretim yapéséna s
[
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l erine de uyum sajlayarak vy
r ¢retir konuma gel mi ktir [1
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YADA VE T RKKYEOGODE TEKSTKL
NI N DURUMU

tekstil vV e RapDér yegi
maséndan bu vya i de
ekonomi si ndeki vV e i hracat
o
T &

m
A
.IK__
Az

3cc pToOD®DXX HQ

QST T o X

edir Sekt , D¢nya Ticar
iyle d¢nya n-8séebikek,t é
der [ 2] .

nen °nde gel en mar kal ar
u g°z 0n(,nde bul undurduj
h n i dé¢kenmek yanl
r & wyarateéep ulusl al
I r ik e bu sérala
a devi ol ma
kstil, hazeée
t°rl erinden b
b¢l et mektedir

O< QAP < O O -0 X~ NN
DC =D —< O~~~ —9c

ngel i y 0
ekonani si ni n | i der
%220s e 7)
D¢nya Ticaret ¥rge¢te Tekstil ve G
a ermesiyle tekstil vV e hazér
i nde ek § i ntdeayatitndeki e
a I
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il sekt°rg¢ bu
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er i -1 n daha zor

st d

éné koruyarak hem
é
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e
devam etmiktir. Ter
t ¢ ol arak bug¢n n
aklakéek 13 milya
u i sti hdgumuni | e i
[ d¢zeyde kat kél
da ve trendl eri
[ itibareyla dyg
giebil i pagi amet rkalll d
ektor ke¢resel pa
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Tabl o 1. D¢nya Tekstil Khracateée 2C¢C
Diinya Tekstil ihracat: - ilk 10 Ulke (1.000 $)

Sira ihracatg: 2016 2017 Degigim % Pay %

Diinya Toplam 245.792.608 256.073.031 4,18% 100,00%

1 |cin 78.693.914 £3.080.341 5,57% 32,44%

2 ABD 15.608.001 17.752.636 13,74% 6,93%

3 Hindistan 12.166.104 13.142.158 8,02% 513%

4 italya 11.211.684 11.497.917 2,55% 4,49%

5 Almanya 12.342.550 11.461.726 -7,14% 4,48%

& Kore Cum 10.845.557 10.830.983 -0,13% 4,23%

7 | Tayvan, Gin 9,075.880 9.210.403 1,48% 3,60%
8(7) | Tiirkiye 7.565.585 7.852.497 3,79% 3,07%

9 Hong Kong, Cin 7.536.925 7.271.018 -3,53% 2 84%
10 |laponya 6.880.029 6.831.893 -0,70% 2,67%
D¢nya toplam tekstil i hracddae 201
bazénda %4 , 18 artecx il e 256 mi |y
i hracatéenda en fazla ihracat ger - e
Cumhuriyeti, Ameri ka Birleki k Devl
Cumhuriyetionin t opl &me rpiakzaar Biyralp
Devlietlerininki %6, 93 ve Hindista
D¢nya Ticaret ¥rge¢te (DT¥) veril e
i hracatenda T¢rkiye 7,85 milyar d
sahiptir Terkiyendhhoyakenekst iSleri
(Tayvan Birlexmik Milletler taraf
¢indbe bajl édér) Tablo 16de yer al e
ve Hindistan gi bi gel i kmekte ol an
Ktalya ko &Ki ¢ &leil erin de yojun ke
ticaret.i yaptej e di kkat e al endeéej
gel i kmekt e ol an Sl kel erin i Ktig
g%r ¢l mektedir
Terkiye Khracat-@el ar Mecl i si ( TKI
yéhda 8,1 milyar dol ar tekstil, 1
ger-eklexktirmicktir. Ayneé d°nemde
sektorl eri topl aménda yakl akék 1:
vererek ¢l kemizin en fa?lrg déknuki
2017 yélé sonu itibaréyla T¢rkiye
¢l kesi, 7 en b¢yek hazer gi yim it
i hracat-é&seé, 3 Beyek denim kumack
hazér giyim tedéri k-Tariki genuanywméa
d¢nyanén en fazla denim kumak i h
tekstil sekt©°r¢gnde; cl kemi zde Kur
D¢nya' da alteénce,; rotor sayeéseéend:
ketasénén en belykeeks it eTkesrtkiily eé rdda tri.c
¢l kemi z D¢gnya'da yedinci b¢yeéek pa
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eri ve giper ¢reti mi i -in kurv
ne par kéder . Avrupa' nén en b
i ye' dekdoinruusuhdwal ud¢gnyaneén ik
dir . D¢nya tekstil i hracat énd:
n tekstillerinde %4 ,5 ve tekni
°r¢n sahip olduju bakl éeca avar
yakénl ék, teknik, sosyal ve i
azesi vV e tasaréem Kkapasitesi
°r¢é¢ndeki b¢yeék firmal ar son
nda majazal akmaya ygyimwanhya K mé K
k ¢retim yapéséna sahip olup,
ayarak y¢ksek katma dejere sa
i Ktior.
iyedde cretilen hazeéer gi yim
k1l u créenl erekotlourkgrnur makiulkdery.gr
K gi bi hammadde ve ara mal é i
él anmakl a birlikte, °neml
ekl ektiril mektedir. T¢e¢rkiye d
Séna kar Kén, ykeerl laimagna &t iam é t -
ketiminde 4. sérada

a pamuk t ¢
n

emi nde, Es ki Doju BI

m
ve Okyanusya ¢l kel erine ger-ekl ek
i hracatta ger-ekl eken ¢4k e7 6dr kp laart
i hracatta d¢kegk gzl emlenmi ktir.
Sekt©°rel i hracat én %71, 46¢ AB ¢
grubunda %1, 2061 i k bir d¢KéeK yaka
Ortadoju ¢l kel er, Afrika ¢l kel eri,
ol keveriSerbest Bl gel er de yakar
hazérgiyim ve konfeksiyon i hracat
et kil ol muktur .

2017 vyélénén il k dokuz agyamnvda Tg¢r
konfeksiyon i hracat e yapagiltara, ¢ 1 ke
Hol | anda, Fransa, Il rak ve ABD ol a
yapélan il k on ¢l ke i-inde Kspany:
hazér giyim ve konfeksiyeny!l dlhr a
d°nemine kéyasla %4, 2r andlear¥Re arrtar

En vy
[5]-

i.ksek oranl é i hracat artéexke %
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3. S!RD!R!LEBKLKR KALKINMA VE S!
AN

TEKSTKL ANLAYI kI NDAKK TEMEL KAVR

Tekstil vV e hazeéer giyim sekto°r¢nd
akaneandaar (i K g¢cy¢ ve ejitim dahil)
Tekstil sekt°r¢gnde de k¢eresel e kc
inovatif fikirler ¢reten bir ejiti
kat ma dejer ¢retil mesi gerekmekt ed
Hazér giypanz srekitdtrgkl erine odakl e,
ccret i bir sanayi kolu ve dinami|l
cretim ortaménda ayakta kalabil me
d¢nyada -al ékmak, -evresel et kil er
fi r mal ar én, me¢Kter. bekl entil erin
ettirebil meleri géenegmegzde Ase¢rder
-ékmaktadeéer . Y¢ ks ek kaliteldi mo d
teknol oj i, tasarémcél ar ve kFakeek
giyim sekto°r¢nde, firmal ar én rek
tercihlerini yakal ayabilen tasarén
Hazeéer giyim sekt®°r¢nde segrder gl eb
yer al an t ¢ém akamal ar da s¢rder ¢
me mk¢ndeér . S¢rder ¢l ebilir kal kénma
bir kavramdeéer . Geni Kk anlamda HAsg¢r
teketi mi, ol ukan at ékl ar én t ¢ m¢
ol umsuzl ukl ar én en aza indiril
s¢rderlglkedbi | idro] al kaynakl ar én k-
anl aménda ndAekolojik s¢grderel ebildi
toplumun t¢m sekt®rlerine hizmet

fekonomi k s¢rdegreglebilirli ko vV e

kapasitele i n e uygun, yapelabllir, kat
At opl umsal s¢rdegreglebilirlijino b
kabul eden anl ayeéecx tér. Bu a-éedan
k¢resel ekonomide nel er oltenbif unu ¢
ejitim sistemi beni msenmesi ve do
gerekmektedir.

4 . TEKSTKL V E HAZI R GKYKM SEKT¥R
MEVCUT DURUMU

Géenegmegzde ©°zellikle sanayi, ticar
duyduj u, al anl arbéencdear i yest esralhii pbialrgs
yveti ktiril mesi amacéyla kurul muk
ve teknik ejJitim sisteminin en ©°ne
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Mes | ek Liseleri %
isimvéeekngimj i reti b
er mes| eki ejitimle
ull ar énén ilgili b
irler. ¥n | isans [
enci liemrdei sdielde ¥k |
rini tamamlayabil mektedir.

mi zde 35 farkl é shiversited
ekokul unda Tekstil Teknol oj i s
ramlarén 6 tanesi i ki nci O Jr ¢
mi zdeki Tekstil M¢hendi sl i

ersitede ol mak iszere 13 tane
til Teknol oj i si Programl ar éne
ek°]retim Programlarée veééeKont e
0 6de G2 KkEeMi 2fe et2i0m8yéel enda
n i sayélaré ve kontenjanl ar

ekstil m¢hendi sl iJi program
€l énda 228 ©°jJreencor todluagpmagetr
ger -ekl ekmi ktir.
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Tablo 2. Tekstil M¢hendi sl ifJi Yer
Pﬁa Genel Genel Dﬁgm
i nivers Fakg¢lt . | Kontenja | Yer | el
T ¢ n e Or an
¢ (%)
Tekstil
Teknolojileri ve
KSTANBUL TTasar & mé
i NKVERSKTEHEFakg¢l t egSAY 60 60 100
MARMARA Teknoloji
:NKVERSKTEFakJIte<
( KSTANBUL) ¢ 1 SAY 45 47 100
KSTANBUL AM¢ihendi g
' NKVERSKTEFak¢l tegSAY 2 2 100
GAZKANTEP |[M¢ghendi s
! NKVERSKTEFak¢!l tegSAY 15 4 27
KSTANBUL AM¢ihendi g
' NKVERSKTHFake¢l t edSAY 13 1 8
TEKKRDAJ N¢orl u
KEMAL M¢hendi s
| NKVERSKTHFakg¢l t egSAY 60 2 3
PAMUKKALE . .
:NKVERSKTEygteF?;;
( DENKZLK) ¢ 1 SAY 20 2 10
DOKUZ EYL; . .
:NKVERSKTEggEeP?;:
( KZMKR) ¢ 1 SAY 60 12 20
ADIYAMAN M¢hendi s
Il NKVERSKTHFakg¢l t edSAY 60 5 8
EGE | NKVERM¢ihendi g
( KZMKR) Fake¢l t edSAY 80 77 96
BURSA ULUOM¢ihendi ¢
| NKVERSKTEFakg¢l tegSAY 75 16 21
Uk AK M¢chendi g
! NKVERSKTHFakg¢l t egSAY 10 0 0
S, LEYMAN
DEMKREL M¢hendi s
! NKVERSKTHFakel t e
(ISPARTA) SAY 40 0 0
ort 38
2016 yél énda Tekstil Teknol oji si
kontenjana sahiptir. 2092 kontenj:
sayéseé 13346dg¢r



Terkiye bul unan mesl| ek yéksekoku
programlarénén doluluk oranée % 63.
°Jrenciler % 13. 47, % 22. 77 bok Kkoc
2016 yélénda Tekstil Tekapl o] i 6i m
alan °jrenci sayésé 1334 iken kay
ge°r ¢l mektedir. Bu veri farkl el ej e
bakl adéktan sonra ik hayateéna erk
got¢rmeye - al eexntéé ku zaartét & k-1i anr €o kdu¢ Kl ¢z
YGS il e yerl eken °Jrencilerin i s
mesl eji yeéerétemeyecekl erini d¢ Keén
verdil eri dekegnegl mektedir . B u da
yeti ktiri lyienkirsdurmrdur.Songednéde verilen mezun
sayesénén toplamda 2774 ol duju g°
Terkiyeodeki ara el emen i htiyaceéent
rakamdeér

5. SONU¢ VE ¥NERKLER

Rekabetin gitti k-e yojunl akt éej é
al @énmamasé durumunda T¢rkiye, t ek
sahip ol duju rekabet g¢ceneg kaybe
sekto°ordeki mal i yetl eri azalrt acak
Bununla birlikte sadece maliyetler
zamanda AR&GEOGye °nem vererek vy¢k
yojunl akmasé gerekmektedir. Hazér
yéksek moda ve mar kal akmawargkmel
devam edilmelidif9].

Tekstil sekt®r¢gneén i htiyacéenén K i
|l i selerinde 9. sénéef ©°jJrencilerin
sajlanmalée ve sekt%°re kalifiye el
sekt°r Rkhadlkkédmadd adbil gi verilerek
ve sanayi i KbirliJinin ©°nemi di kk
m¢hendi sl ijine ol an il ginin gel
bil gilendirme ejitimler:i d¢zenl enr
Dijer | i selerdek dejrYeGdyleer giir-e cn
tanétéeménén yapélarak Tekstil Tek
et mesi sajl anmal edeér .

2023 T(;rkiyeﬁsinin tekstil teknec
teknolojiler [ 1 0] ékéjéenda akaj edaki i
belirlenme I i v e ejitim pl anl amasé yapél
A Tekstil terbiyesinde e+lastuj i t

teknolojiler
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A Tekstilde her te¢rl e veri ve b
sajlayan teknolojiler
A Bilgisayarardemtwe&!|dr €trimai ttasknol

A Konfeksiyendal itkekwne kikiye ©°ze
teknolojiler

A ¢ok boyutlu / -ok iklevli akeél/]
teknolojiler
A Tekstil cretiminde makomaganayar |
yapél abil mesini sajlayan teknol oj i
Sonu- ol ar ak sekt®°rde -al ékacak
stratejilerini, kurum stratejiler.]
sekt°r¢gn gel ecejini °ng°rebil mel.
bel irl emeli ve uygul amaya ge-mel i d
REFERANSLAR
1. Haz ér Giyim Sektor g, TC. Eko
Raporl ar e, Tekstil ve Konfeksi
2016.

2. World Trade Organization, (2017), World Trade Statistical
Review 2017, 181 p.
3. http://inkibkariyer.com/hazigiyim-sektorunddurkiyenin
dunyadakiyeri-nedir/
4. T¢rkiye Tekstil Sekt°r¢ ve Bur
Genel Sek-Getkubé$i Afustos 201¢
5. (Hazeéer giyim ve Konf eksEkEwlonl Ar
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Performans Dejerlendirmesi. KT I
6. Al kan R. M., Sui-mez M., Aydénk:
7. https://www.osym.gov.tr/TR,13263/20:b&ys
yuksekogretirprogramlarive-kontenjanlarkilavuzu.html
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POLKESTER VE KEARISKTIAMWL | ¥ RME
KUMAKLARI N BOYBTBARI SAL ¥ RKINKKKLE
KNCELENMESK

INVESTIGATION INTO D IMENSIONAL AND STRUC TURAL
CHARACTERISTICS OF P OLYESTER AND ELA STANE BLENDED
KNITTED FABRICS

Mihriban KALKANCI °

"Pamukkale !niversitesi k DerkiszlkiokTudkini kD e
T ¢ r kSomumly yazarmkalkanci@pau.edu,t+90-258-431-8620

¥Z

¥rme kumakl ardaki boyut deji Ki mi |
korumaktadeéer . Boyut dej i kKiminin t
terbiye i Kl eml er i sérasénda boyl
sajl anmal edér . Bu - al ékmad®50 %100
pamuk, %50 polieste25 0 vi skon ©°r me Kkumakl ar
i -er meyen kKekil de i Kl et me Kart|l
i kKl eml erinden ge-irilmiktir. ¢tal e
yapeésal °czellikleri, cretinmr s¢r e
Terbiye iklemler.i sonunda kumakl a
i Kl eminden ge-irilerek boyut dej i
sonu-1ar a gore kumak!| ardaki boy:
°zelliklerdeki f ar kAnahtaé Kelimeter :dej er
Boyut Deji ki mi, Terbiye Kklemler:i
Etkisi.

ABSTRACT

Especially dimensional change problem with knitted fabrics still
prevails in our contemporary time. Effective dimensional stability is
required during finishing process to keep dimensional change within
certain limits. In the present study, 100% polyesi®%o polyester

50% cotton, 50% polyest®0% viscose knitted fabrics were
manufactured in two types, the first contains elastane and the second
do not, under regular facility conditions including finishing processes.
Dimensional and structural charactedst of knitted fabrics were
monitored from the beginning to end along this study. At the end of
the finishing process, fabrics incurred washing process in laboratory
conditions so that their dimensional change was measured. According
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to the obtained result dimensional changes in fabrics and differences
in structural characteristics were evaluated.

Keywords : Dimensional change, Finishing Processes, Blended
Knitted Fabric, felastanebo

1. GKRKK

Boyut sal stabilite k umazkellalriéknl e e n |
biridir. ¥zelli kl e yeékama sonraseé
ma °neml. bir kalite probl emi
ndartl ar belirl enmik ol up |
el mazdér (Dayeojl urg ROmaixl arvda
dej i Ki minin géenegmegzde de c
Ktir (Kal kance vV e Kur ume
de boyut sal stabilite far
i i msel - al ye&kreamay, a pbed hreérk,t
gi bi boyut sal stabilite ° |

araktérél mékter . Ayr é«
abilite ¢zerindeki et kil eri de
vd., 2000Arslan, 2006).

1.1.¥r memakku arda boyutsal stabilitey
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¥rme Kkumakl ardaki boyut dej i kKi m |
ol arak karkéméza -ékmaktadeér ¥r me
fazl a %5 ol masé i stenmektedir.

standardékmepg®°denil en tiplerde en
i se en -ok % 8 ol ar ak ver il mekt
stabilitesini etkileyen faktorler

1.¥r me Makinal arénén EtKisi
2.¥rme Sonrasé Depolamanén Et ki si

3.¥n Terbiygmamnwén: BESyklissi ort amda yap
esnek bir yapéya sahip olan pamuk

ile iyice ajérlakmaséna neden ol m
i Kl em gerdirme etkisi yaratmaktadE©é
gerii ml er i azaltma y°n¢gnde de hareke
4.¥n Kurutman&Enm&tkumak ejer t¢gp K
°n kurutma sérasénda gerdirme etk
kurutmada gerilimsiz -alékma yapeée
vedezavantajlarénén ol maséna r aj mel
sékma y°ntemleri kull anéel makt adér .
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|l eml er den en et kil isi €sé e
erindek40dlear @8Bakerheezl € Kkurutm
kurutma yapél maktader .

rbiye ikle
yut sal st a
rKél akteéere

mi ol arak yeé
bilitesine e
|l méxkteéer . e
n

I ik vV e Dejirmenci,
er i de, kur ut ma maki nesi -al e«
rut ma maki nesi giri ki enignieria- me
ans en °nemli parametreler ol a
e ml parametreler i se, zincir é
k uma K czerindeki nem ol mt
] €éneén en az et ki ilmekiddirn par
da sanfor makinel erinin b
dijinde ise, eni ne a- ma, b
makine héezeée gibi par amet r
belirtil m20@5).i r ( Ani kK ve Dayv

de -exkitlilijJinin boyut sal
r mak iczer e Keni |l vV e makarn
ar én boyut sal ° zyedéiklalmar i
asyonu-kwe ug mae z Ky &krdomak ni n
nmi Ktir. Makarna ipliklerder
itesinin kenil i pliklerden
LKt ¢r . Makarna ipliklerin -
e K¢k ol duj u b el iKralvaurkriéw tainr,
Il & °rg¢ yapeéelaréendaki kumakl!l a
ambur |l u kurutma i kKlemlerinde
celenmi ktir. Buna g°re pamuklu
rut ma sonucu - eéakmfark enigezve ddyena i a
nde&3 %2r asénda belirlenmicktir (
rbiye i klemleri sérasénda boya
i kl er i iszerine etki
ek9trhbai r( riudlienm paloasr
k¢e¢m 1kl eminin kumack
iJji tespit edilmiktir/(
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terbiye fabri kaséendan - el
sé ve kesikeée kkkembendenr® nt
tedir. Bu konuda wuygul anal
i gibi séralanabilir (¢obe
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1. Terbiyede m¢ mKk ¢ n ol duj u kadar
-al ékmak

Ara dinlendirme yapmak

Gerilim (ger @il elkima)k kontrol |l ¢
Kumak hareket. i-in takéma ban
°zellikle °rme kumakl ara wuygul
et ki si varder .
5. Gerdirmesi z merserizasyon yani
6. Ram® zdeki kurutmada kumaee& makw |
7. Kumakl ara burukmazl ék bitim ikl
8. Mekani k -ekmezli k sajlayan mak.i
maki naseé gi bi
Ham kumak ¢(retiminden itibaren bo
al énmasé boyut deji Kim probl emi
zoounl ul uktur. Bu -al é&kmanén amaceé

tutulan %100 poliester, %50 poliesté650 pamuk ve %50 poliester
%50 viskon °rme kumakén boyutsal

poliester kumak t-pameklve polistermiskona k , p
kar ék @ me kumakl!|l ar daki en vV e boy
edi |l mi ktir. Ayr éca sretilen t ¢m
el astanén boyutsal dejikime etkisi

2. DENEYSEL METOT

2.1 Ham Kumak | reti mi

tal ékma kapsaménda Tablo 16de vel
i pliklerden, 24 -eKit k uma K t ¢p
interl ok kumaxkl ar piyasada full

i plijJin her sérada kull ankeklihdaej e 9
°r ¢l megkt ¢gr. Tabloda g°r ¢l degj ¢ gi bi
veril mi Kk, l ycra il avesi ol an numu
Sé¢prem kumaxkl ar i -in makine incel
interl ok kumakl|l arda 2#4se mamkknee - a
inchodédir
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Tablo 1. Kumak °zellikler
Kl mek i
Kplik dQKumak Ci nsi Kumak Kqgquzunl uj
ijne /¢
S¢prem N1
_ Séex
%100 Lycraleé S¢pr |LNL
poliester Scprem N2
Seyrek32
Lycral é S¢pr |LN2
S¢prem N3
_ Séex
%50po|iester|-ycra| € S¢pr |LN3
%50 pamuk S¢prem N4
Seyrek32
Lycral é S¢pr |LN4
S¢prem N5
_ Sex
%50 poliester Lycral é S¢pr |LNS
%50 viskon S¢prem NG
Seyrek32
Lycral é S¢pr |LN6
Knterl ok N7
Séex
%100 Lycralé Knte LN7
poliester Knterl ok N8
Seyrek36
Lycralé Knt e]|LN8
Knterl ok N9
_ Séex
%50po|iester'-ycra| é Knt e|LN9
%S0pamuk Kt er | ok N10
Seyrek36
Lycral e Knt e]|LN1O
Knterl ok N11
_ Sée3x
%50 poliester Lycraleée Knt e]|LN11
%50viskon Kt er | ok N12
i Seyrek36
Lycral é Knt e]|LN12

2.2 Kumakl arén G°rd¢j¢ Terbiye Kkl

Deneysel -al ekxmada kull aneéel acak F
terbiye iklemlerinin bakénda silir
yardeméeyla -izilmiktir. Kkaretl en:
tabi tutul muktur . ¢ al e&lmmjdéan dtaenr bd c
olukabilecek -exitlilijin en aza
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Kartl arda | Klerbiyaegasa td @ n kammta&d ar a u\
iklemler sasy | a ; ham a- m&ama,tkeutrmosd daos a j
i Kl emleridir.

Y e k a pieani 1/6 flotte orarei | e vy a pYeélknaénkatdéarn. h a
hal i nde -é&kan kumakl ar , té¢ep kes me
hem de dekat ¢r (kat k at k uma K k @
kurut ma maki naseéna girerek kurut

stabilite kil-eimm wyBfacrboméekké&remi nin
boyut dejikimi ve gramaj dejerl eri
2.2.1 Termofikse

Ter mofi kse i Kl emi nde rame° z kul | an
marka ram®z makinasé kull anél méxkt €
ile sajlanmaktader. Kinelerden ge
sonr a gerdirilerek kur ut mna alkarméamnm
sécakl éje 185 UCcCo6dir. ¢tal ekxmada

kamar al edéer . Kumak -ékék hézé 24
Genellikle %5 ve daha fazla el ast ¢
sentetik elyaf i-eren kumaxliara t.
hal de kéer ek hat al aré ol ukmaktadeér
-ekme engellenir, kenar kéevr él mal ¢
olukabil ecek kéreéekl ar °nl enir, kK u
tutulur.

22.2Yé k ama

Té¢m kumaxk!| grd atne rsmanfriak syaa kama i kIl em
Yekama ikl emi, poliester 1ifi, el e
°n¢gne al énarak y¢zewlCaldtei fy arpad dne
Kumak -ékék héze 25 m/ dakdder .

El astan elyafénén yékanmasé dijer
czerlerindeki silikon yumukatécel
uzakl akteéerél maktader Soda il e ya
tat min edi ci sonu-1ar a | seonnmuia-k t a
al @énamamasé durumunda asi di k y é k
tavsiye edilirl Ani K, 1998)

2.2.4Kurutma

Kurutma ikl eminde Sant2e0x1 2) Sant am®°
makinasé kullanél mektér . Kkl em seé
m/ dakddawk. - eKak eni, giri kK eninin

ve %5 avans verilerek kumaxkl!l ar i K
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2.2.5Sanfor

Kumakl ara -ekmezl ik kazandér mak i
Sant ex mar ka sanfor maki nasénda i
120 UC, kumak -ékék hezeée 30 m/ dak:¢

cm fazlasé olacak «kKkekilde ve %3
maki naséndan ge-irilmiktir.
Terbiye basamakl arénén t¢gmgnde - el
mutl aka g°zutmn¢maée¢ eébwleusanf ora az
kal mal edeéer .

2.2.6 Mamul Kumak Testl eri

2.2.6.1 Boyut Dejikimi Test.i

Boyut dej i Ki mi ol - ¢eml er i keyasl ar
yapeél e kt earkrmammaudla kumak| ar én; g°rd
i Kl emi nden sonra ham kumakta i kKar
Ol - ¢l megKkKt o Bu iklem i-1in, °czel

-ekmeyi °] -emeye yar ghsa3n2 /wealBN on Kk
25077 TS EN ISO 3759.

mak toplarénén 5 farkleée yerinde
aydedi | mi ktir.

Kki nci; askaannfiao r i KI emi nden sonr a t
ortaménda yékama testi yapél mékt €
i Kl et mesi mdabdudumaar K@ makinesingei - a
400UC6de 50 dakika yéekanmékakve st
kur ut ulKmnurkuttuma d an sonr a kK umak , di
kondi syonl anméxkt ér v e(TSh260yEN2013De | i K i
-TS 5720 EN ISO 6330 ve / Al).

2.2.6.2 Gramaij ¥ - ¢ mg¢

Numunel erin t amaméndan her i KI em
a | @ n m@ramiajéenumunesi kesim aleti ile kesilen 100%&m | i k
numune ajérl éeklarée hassas terazi
ku

k

3. SONUC¢LAR

3.1 Boyut Dejakémi Test.i Sonu- |
3.1. 1. Kumak Eni Sonu-1ar e

Ma mu | kumaxkl|l arén boyut dej i ki mi t
kumaktan ikaretlenen kumaxkl areén s
yapélan yékama testi sonunda endek

Tablodaki rakamlan ® n ¢ n d)exfret lIsélmayg (+) ikaret uzamag
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g°stermektedir. Buna g°re s¢prem
boyut dej i Ki mi incelendijinde S ¢
%7, 9) vV e intekDokK) kgmae!l adcaaha( vy ¢ |
g°r ¢l mektixkdierml efTgdmren sonra ham kum
boyut degli3ni nmiejEer il e seyrek °r ¢
s¢prem kumakta (N2) gor ¢l megkt gr
yé¢ksek boyut dej i Ki mi ;%50 @amuk)s,ey | a
N3(%50polieste£o50 vi skon) , N1( %100 pol i e
kK umak |-%12;8041,8%(l 0 ) ol arak ger -ekl ekmi
Tablo 2. Sanfor -ékéeké ve yeékama
dej i Ki mi (%) dejerleri
Kuma K KI mek i
Kpl i k cinsi uzunl uj u Kumak Kk Yékama
ifne /¢ Sanfada - € sonr a
N1 -10 0
s ék
LN1 -6,5 -1
%3100 poliester
N2 -13 -1
seyrek
LN2 -5 -0,3
Ort. -8,6 -0,6
N3 -11,8 -4,8
S(;prerTSék
%50 poliester LN3 -10 -4
%50 pamuk N2 7 25
seyrek
LN4 4,8 4
Ort. -8,4 -4,3
N5 -12 -4,3
s ék
%50 poliester LN5 81 -3
%50 viskon N6 +0.1 )
seyrek
LN6 -7 -3
Ort. -6,8 -3,6
S¢prem En O -7,9 -2,8
N7 -6,8 -1
s ék
LN7 -3,5 -0,3
%3100 poliester
N8 -3 1
seyrek
LN8 2 2
Ort. -3,8 -0,6
Knterl N9 35 -4
s ék
%50 poliester LN9 3.7 3.5
%50 pamuk N10 2 28
seyrek
LN10 +5,5 -4
Ort. 0,6 -3,6




N11 +5 -2,5
s ek
%50 poliester LN11 5.5 +0.2
%50 viskon N12 8 5
seyrek
LN12 -2,5 -1
Ort. 1,3 -2,1
Knt eEn Ortalama(% 0,7 21
Kkl et meler test | aboratuvareéendan -
dejiktirip k umak boyutl areéenée ay

| aboratuvarda yapeél an y € kama t es
deji ki minde esas2oaleée ngfiarkstl addigre. gTi abl
ortaménda yapeéel an y é kama testind:
kar ék éme s¢prem kumakl|l ara@8kve eni
interl ok k®odgHKl)arndariake ger - ekl ek mi

Laboratuvar t est spauilarésandere
interl ok k umak -ekKitlerinin i ki si
s ér asyB) ve (%3,6), ortalama ile %50poliestés50pamuk

grubunda yakanméxter .
T
d

ablodan -ékarélan Dbir dijer sonu
ejerleemri meéséndan ol uml u et ki e
kumakl ar da termofi kse, kur ut ma V o€
endeki -ekme dejerlerinin olumlu e
keki-:26d® s¢prem ve interl ok kK uma «
| aboratuvar ortaménda vyapélan yeéek
boyut dej i ki mi ( %) dejerl eri ver
anl akél acajé gibi endeki eda def az | a

%50polieste 5 0 pamuk grubundadeéer .

boyut defen

° :
s eyrek eyrekr F seyEk

'
al

.10 %100 palyester©650 polyester 2650 polyester
%50 pamuk ¥9%50 viskon

-15
ESanfor

kekil 1. S¢prem kumak en deji

kekil 26e g°re lycra i-ermeyen ir
i karetl enen alanlarda wuzama ( +) m
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sonra ayné inteoywk dejmaki mirnde i (
g°r ¢l memektedir (LN116de i hmal edi

A A @ enh

=
>
C
(@]}
(@]

OS> ANMNONMAMOD®O

R
| - “HB j |}
LLELLEFEIE]
s é& seyrek s é& seyrek s é seyrek

%3100 polyester %50 polyester %50 polyester
%50 pamuk %50 viskon

ESanf ormYeéekama

kekil 2. Knterlok kumak en de
3.1. 2. Kumak Boyu Sonu-1aré
Ma mu | kumakl|l arén boyut dej i kKi mi t
kumaktan ikaretlenen kumakl arén s
yapél an y € kama t esti sonunda bo
veril miktir. Buna g°re s¢preum ve i
dej i ki mi incelendijinde -%26f3)eve | ok |

s¢prem kweRddk 129r ag°(re daha yéi¢ksek o
Bir bakka deyikle t¢gm ikl emlerde
boydaki en f-@w3ba dajedr Ki menb0seyr e
poliester %50viskon interl ok kuma
kumaxkl ar i -erisinde en y¢ksek boy
poliester%50 viskon),LN11(%50poliesté&n50pamuk), N7(%100
poliester) n u ma%24,8),6026,6)§%28)k dlasak d a (
ger-ekl ekmi ktir. Kumaka |l ycra il av
olumlu etkilerken, l ycra ekl enmes
et kil emiktir.
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Tabl o 3 Sanfor -éekéké ve yeéekama
dej i ki mi (%) dejerl eri
Kumak ¢ K1l mek i
Kpl ik uzunl uj [ Kumak K Sanfor Yékama
ijfne [/ -éke sonr a
N1 -20 -1
sék
LN1 -24 -0,1
%3100 poliester
N2 -22 -1,3
seyrek
LN2 -24,5 -1
Ort. -22,6 -0,9
N3 -19,3 +2
S¢prem sek
%50 poliester LN3 -19,5 +1,5
%50 pamuk N4 23 +03
seyrek
LN4 -20,2 -1
Ort. -20,5 0,7
N5 -13 -5
sék
%?50 poliester LN5 -19 0.2
%50 viskon N6 17 2
seyrek
LN6 -22 -3,8
Ort. -17,8 -2,8
S¢prem Boy -20,2 -1
sék N7 -25 0
LN7 -26 -0,5
%3100 poliester
seyrek N8 -24,5 -1
LN8 -26 -1
Ort. -25,4 -0,6
Knterloksék N9 _25’3 0
%50 poliester LN9 238 1
%50 pamuk seyrek N10 -25,5 -0,3
LN10 -26,5 -4,5
Ort. -25,3 -1,5
sék N11 -18,5 -4,5
%?50 poliester LN11 298 -1
%50 viskon seyrek N1Z 16 238
LN12 -35 -1,2
Ort. -24,8 -2,4
Knterl ok Bo -25,3 -1,5
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Tabl o 36t e ger ¢l dej ¢ gi bi |l abor a
testinden sonra s¢prem ku#dwke ar dal
interl ok ku#dk I53r daal aira&k (@er - ekl e
proseslerinden g°r¢len ye¢igkseak - ek
yékama testinden sonra g°°r ¢l medi ]
prosesl erindeki i Kkl eml erin, kumakt
s°yl emek m¢gmkegndegr

Laboratuvar test sonu-laréna g°re
interl ok kumakl arda sér @28 vefl e bo

%2,4) ortalama ile %50poliestés50viskon grubunda
ger-ekl ekmi ktir.

keki-d6d& s¢prem ve i nt erélkeekk € k d ena &
| aboratuvar ortaménda yapeéelan yeéek
boyut dej i ki mi ( %) dejerl eri ver.i
gere grafiKk s¢tunl aréndan da anl
dejikim %%BpPpol skenhegrubundadér
boyut dejboyk

5

0

-5

S eyrek || s eyrek eyrek

- %100 polyester %50 palyester (%5

15 %30 pam %kao

-20

-25

-30

mSanfor mYéekama

kekil 3. S¢prem kumak boy deji
kekil 406e gere l ycr a i -eren i nt
i karetl enen al an d a-kbOviskere Igrobeinda %5 0 p ¢
%3501 ere kadar -ékmexkteéer. Ancak y¢
kumakl|l ar i -in boyut deji Ki mindeki
-arpmaktadeér . Boyda ve ende - ek
genelli kle yakanan bir durumdur . A
s¢prem kumakl arda boyda (+%2 ve +9
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boyut dejfboyk

"FEEEEREE :

5 Ll LI

5 eyiek N s eyiek s eyrek
-10
%100 palyester | %50 polyester %50 polyester

0, 0,
s %80 pamu %50 Viskol

-20

-25

-30

-35

-40

ESanf or mYé k ama

kekil 4. Knterl ok kumak boy de
kekilt ¢snbtkkemakl arén yékama testi g
Buna g°re %100 poliester kumaxkl ar
uzama dejerl erine sahiptir. Yéka
Kkumaxk!| ar i - i nd®&50Ndiestkidhsd viskonswy,ma ke m(
%5)boyda enboyiktsedeji ki mine ujramé
enden de %04 , 3) oranénda -ektiiji gor ¢l
boydaki -ekme farkeé azdeéer

AT OA AT U

Yéekama s BYékama so

kekil 5. Yékama testi sonunda t¢m
dejerl eri (%)



57

Yekama testgi°reonuw-m skruegmaak | ar i -1i nd
%50 poliester %50 pamuk u ma-%4,8Yende e nboywt, ks ek
deji ki mine ujramécxkter . Ayneé k uma

uzadéjeée go°r¢l megkt gr .

Grafik s¢tunlaréndan da a-ék-a g°
polieser-p a mu k kar é keddeki a r € kh tha dejer|
ortalama(%3,5), poliesteri s k o n karébBeéeydakiéndak
dejerl eri ortal ama ( %2) oraneénda

poliestere pamuk il avesi endeki

il avesi i se boydaki dej i Ki mi ( %
etkilemektedir.

3.2 Mamul Kumak Gramaj Testi Sonu-
keki7flbde s¢prem ve interl ok kumackl|
ver il mi ktir. Ayné Kartlarda, ayn
kumakl!| ar daki gr amaj deji kKi mler.i g°
Buna gere t ¢m kumak -ekKkitlerinde
gramaj éndal dine dhrcekarti &k g°zl enmi
en be¢yeék gr amaij artexke s®zkonus|

i Kl eminden -ékékta ger-eklexkmiktir






