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A conventional microwave oven, a 3-pass rectangular
microwave applicator coupled to a magnetron opera-
ting at 2450 MHz. and a hot air dryer of standard Benz
type were used to fix disperse dyes on polyester compo-
nent of a polyester/cotton blend fabric. The use of a po-
lar chemical additive (urea) was found to be required
for disperse dye transfer from the cotton component of
the blend and its fixation. A direct measurement of the
temperature was not possible. The use of melting cry-
stals and thermopapers was also not satisfactory due to
absorption of microwaves by the glue used. Several at-
tempts were, therefore, made to assess the temperature
reached by the fabric in the microwave unit.
1. INTRODUCTION

In engineering practice, the dielectric constant is
usually divided into two parts; real and imaginary. The
imaginary part which is known as the loss factor con-
trols, along with other parameters such as the electric
field and frequency, the power that can be dissipated in
a given material volume. In other words, the loss factor
controls the rate of rise of temperature for a given po-
wer dissipation. High frequency electromagnetic
energy dissipated within the material is converted into
heat by means of polarization mechanisms involved.

Even though the larger effective loss factors at lower
frequencies (radio frequency-microwave region) may
seem to be an advantage in high frequency drying and
heating applications, they might give rise to a thermal
runaway effect, which can be described as the uncon-
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trolled temperature rise in a material as a result of a po- \ e e e W G e i e T 2 e e e o S S T N S T |
Polyester/Pamuk Karisimi Kumaslarin Polyester
Komponenti Uzerine Mikro-Dalga Isitma ile Dispers
Boya Fiksaj1 ve Mikro-Dalga Unitesindeki Kumasin

sitive slope, + dE'/dT, of the E* vs. temperature res- |
ponse. A typical qualitative example of a positive slope
of E" vs. T is shown in Fig.1. After an initial absorption
of high frequency energy, the temperature rise causes
the E" toincrease, whice in turn results in a further ine-

rease and so on. Precautions must be taken to avoid

this cumulative effect to prevent the material to be pro-
cessed from being damaged. Thermal runaway has be-
en a major and limiting factor in thawing frozen materi-
als and in high frequency heating processes of textile
materials, which require temperature control to wit-
hin a very small range because overheating may cause |
damage or even the melting of the material, on the ot-
her hand, under heating will result in insufficient and
incomplete processing. There is no available method in
the literature up to now to measure the temperature of
a material being processed in a microwave heating
unit. Several attempts were made in this study to fill

this gap. |

TC
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Figure 1. Qualitative Representation of Critical Temperature |
Sekil 1.Kritik sicaklifin kalitatif gésterimi

2. EXPERIMENTAL ‘
2.1. Material \
In this study, a mercerized, bleached, 121 g/m?
50/50 polyester/cotton blend fabric was used.
2.2, Standart Dye Liquor
Disperse dye (Celliton Orange GR, BASF) 20g/1

Wetting agent (Siligen TX, BASF) 3ml/1 |

Aceticacid (30 %) 1ml1

Oxidizing agent (Matexil PA-L, ICI) 20 ml/1

Urea 200g/1
2.3. Equipment

A low add-on unit, Triatex MA Machine, was used |
to apply chemicals on the fabric and the percentage |
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3-gecisli dikdortgen bir mikro-dal-
gauygulayicis1 (2450 MHz’Ade cali-
san bir magnetrona baglanmig) ve
standard Benz tipinde bir sicak ha-
va kurutucusu polyester/pamuk ka-
rigimt kumaglarin polyester kompo-
nenti tizerine dispers boya fiksqji
icin kullamildi Kanigimin pamuk
komponentinden dispers boyanin
transferi ve fiksaji icin polar bir
kimyasalmaddenin (iire) kullanimi-
nin gerekli oldufu gosterildi. Mik-
ro-dalga iinitesinden gegen kuma-
sin steaklifinin direk olgiimii miim-
kiin degildi,bunun icin cesitli yon-
temlere bagvuruldu. Erime kristalle-
ri ve termo-kagitlarin kullanimi
bunlar1 kumaga yapigtirmak icin
kullanilan maddelerin belirli mik-
tarda mikro-dalga absorbe efmesi
nedeniyle tatmin edici degildi.
1.GIRIS

Miihendislik pratifinde dielek-
trik sabiti gercek ve izafi (imagi-
nary) olmak iizere iki kisma aynl-
maktadir.Kayip faktorii olarak bili-
nen izafi kisim frekans ve elektrik
alam gibi difer parametrelerle bera-
ber verilen bir materyal hacmi igin
gerekli giicli kontrol eder.Diger bir
deyigle kayip fakt6rii verilen bir
gligsarfiyati icin sicakhk artig oram-
n1 belirler.Materyal igerisinde har-
canan yiiksek frekans elektroman-
yetik enerji gesitli yayinlarda belir-
lan vasitasiyla 181 gekline doniigiir
(1-8).

Diigiik frekanslarda (radyo-fre-
kans, mikro-dalga bandi) yiksek

* V. Tekstil Sempozyumu’nda sunulmugtur.

Sicakliginin Tesbiti*

kayp faktorii 1s1tma igleminde bir
avantaj gibi goriilse de; materyalde-
ki s1icaklik artiginin ¢ok iyi kontrol
edilmesi gereklidir,¢iinki gekil 1'de
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Asetik asit (% 30) 1ml/]
Oksidasyon maddesi (Matexil
PA-L,ICD) 20 ml/1
Ure 200 g/1
2.3.Ekipman

gorildiigi gibi kayip faktorii-sicak-
lik egriside”/dT pozitifbir efime sa-
hiptir,

Sekilden gorildigii gibi yiiksek
frekans enerjiginin ilk kademedeki
absorpsiyonundan sonra sicakhk
yitkselmesi kayip faktoriiniin de
son derece artmasina yol acacak-
tir.Isthlmakta olan materyalin za-
rar gormesini dnlemek icin ¢esgitli
tedbirler almak gereklidir.Kayip
faktoriinfin bu asin arhgt tekstil
materyallerinin ve dondurulmug g1-
da maddelerinin yiksek frekans
1sitma iglemlerinde ¢ok énemli bir
simrlayien bir faktordiir.Halbuki
bir iglemler ¢ok iyi bir sicaklik kon-
trolii gerektirmektedir,¢iinkil agir
1s1itma materyalin zarar gérmesine,
diger yandan yetersiz 1sitma prose-
sin tamamlanmamasina neden ola-
caktir,Bugiine kadar mikro-dalga
uygulayicilarinda iglenen materya-
lin sicaklgim teshit etmek icin her-
hangi bir yontem gelistirilmemis-
tir.Bu cagimada bu eksigi gidermek
icin cesitli yaklasimlarda bulunul-
mustur.
2.DENEYSEL
2.1, Materyal

Agartilmig, merserize edilmig,
50/50 polyester/pamuk karngm,
121 g/m?2 bir kumas kullamlmgtir.
2.2.Standard Boya Cozeltisi
Dispers boya (Celliton Orange
GR,BASKF) 20g/1
Islaticx (Siligen TX,BASF) 3ml/1
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Kimyasal maddelerinkumasgauy-
gulanmasi i¢in az miktarda flotte al-
dirma (Low add-on) cihazi olan Tri-
atex MA makinas1 kullanildi ve ali-
nan flotte miktar (% pick-up) %
40’ta sabit tutuldu.Daha sonra bo-
yarmaddenin fiksaji standard tipte
bir Benz sicak hava kurutucusu ve
Sekil 2’de gosterildizi gibi bir jene-
ratdr (magnetron), izolatir,dalga-k-
lavuzu,debi dlger ve bir piston ige-
ren bir mikro-dalga 1sitma {initesin-
de gergeklegtirilmigtir,
2.4.Teknikler

Numuneler fiksajdan once ve
sonra oda sicaklfinda bir saat %
80’lik dimetil-formamid (DMF)¢o-
zeltisinde birakilmig ve daha sonra
daha fazla boya ekstrakte edilme-
yinceye kadar bu ¢ozelti ile muame-
le edilmigtir.Optik densite dlglimle-
ri bir Philips PU 8700/visible spek-
trofotometre kullanilarak yapilmig-
tir. Fiksajdan ekstrakie edilen ¢tzel-
tinin optik densitesinin sifir fikyaja
kargilik geldigi kabul edilerek:

%F = (1-0Dt/0Do)x100

ODt fikse edilmi numunenin
ekstraksiyonuile elde edilen ¢bzelti-
nin,ODoisefiksajdan dnceki ¢dzelti-
nin optik densitesidir.
3.SONUCLAR VE TARTISMA
3.1.Dispers Boya Fiksaj1

Yapilan ilk denemelerde Triatex
MA makinasinda %40 boyarmadde
flottesi aplike edilen kumag mik-
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pick-up was kept constant at 40 %. Then dye fixation
was carried out in a standard type Benz hot air dryer
and also in a microwave heating unit shown in Fig. 2,
comprising a magnetron, an isolator, a waveguide, a
water flow metre and a plunger.

2.4. Techniques

Samples, before and after fixation, were immersed
in 80 % dimethylformamide solution at room tempera-
ture for one hour and then were treated with this solu-
tion until no more dye has been extracted. A Philips
PU 8700/visible spectrophotometre was used for opti-
cal density measurements. The density of the solution
extracted before fixation was assumed to be zero and:
%F =[1-(0D+/0Dg)x100] :

Where, ODy is the optical denstiy of the sample fixed
and ODg is that of the one before fixation.

3. RESULTS AND DISCUSSION

3.1. Disperse Dye Fixation

In the preliminary experiments, before the fabric
containing 40 % dye solution applied on the MA machi-
ne was run through the microwave unit, first melting
crystals then thermopapers were stuck on if; but it was
seen that the glue used with them absorbed microwave
energy leading to incorrect results. Therefore it was
not possible to have a direct measurement method of
the fabric passing through the heating unit.

Without additives, the fabric was unlikely to reaeh a
temperature of more than 100°C, therefore a polar che-
mical additive (urea) in the dye liquor was used to ra-
ise the fabric temperature to the required level. The
inclusion of urea not only increases the final tempera-
ture of the system, but also reduces the time required
to reach that temperature. The increases in dye fixati-
on when urea was used can be explained:

-Urea has a strong polarity and hence it absorbs sig-
nificant amounts of microwave energy. The risein tem-
perature of the fabric containing urea was much faster.

-Urea is a good solvent for many dyestuffs contai-
ning amino, carboxyl, nitro, phenolic or similar gro-
ups, effecting the dye diffusion into the fibres. Urea inc-
reased the diffusion of dye by increasing its solubility,
by breaking up the clusters and also hydrogen bonding
of water molecules, by breaking up any aggregation of
the dye particles.

-Urea holds water molecules strongly which slows
down evaporation of water at the end of dyeing, thus al-
lows more time for the dyeing process. In turn, water
plays an important role in keeping urea in solution, in
addition to its microwave abhsorption and plasticising ef-
fect on the polyester fibres.

-Solid urea (crystals) absorb little or no microwave
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energy.Complately dry fabrics containing urea were
left stationary for 1 min.in the microwave unit after
which it was observed that the fabrics were not heated
at all [Donmaz, 1984]. As water evaporates the concen-
tration of urea increases,this means that molecules are
in a more packed state in the solution.Deposition of
urea crysals is likely to occur when the concentration
of urea exceeds the solubility level. As microwave hea-
ting is a result of molecular agitation and friction,the
mobility of the urea molecules,above the solubility le-
vel,may be restricted which reduces absorption of the
microwave power

3.2. Assessment of the Fabric Temperature Pas-

- sing Through The Microwave Unit By Compari-

son

An initial approach was made by comparing disper-
se dye fixation on the blend fabrics by conventional
and by microwave heating. The material takes time to
reach the processing temperature in the conventional
heating methods. In order to take this factor into acco-
unt, baking time was kept higher than the exposure ti-

me to microwaves. Three polyester/cotton blend fab-

rics treated with the standard dye solution containing
200 g/1 were predried to prevent water condansation
and the moisture content of the fabric was reduced
from 40 % to about 15 %. Then they were thermofixed
in the Benz hot air drier for 30 sec. At 180, 210, and
230°C and in the microwave unit at the power of 1.5
Kw for different exposure times. Fixation of Celliton
Orange GR by conventional and microwave heating
are compared in Table 1.

Table 1. Dye fixation by baking and microwave heating.
Tablo 1. Konvensiyonel ve Mikrodalga Isitmasiyla Boya Fiksasyo-
nu

Conventional Heating Microwave Heating
Konvansiyonel Isitma Mikrodalga Isttima
Temperature | Fixation Exposure Fixation
Sicakhk Fiksaj Islem Siir. | Fiksaj
0 (%) (Sec.) (%)
180 67 15 73
210 74 20 80
230 82 25 85

Uneven heating across the fabric width due to stan-
ding waves was abserved in the experiments reported,
though not obvious at low exposure times, revealed by
shrinkage and even melting. Standing waves always
exist along the waveguide, no matter what the treat-
ment fime is, even though its effect is less obvious at
high fabric speeds, i.e. low exposure times, under the
conditions used. Heating uniformity was not satisfac-
tory and some parts of the fabric showing higher per-

TEKSTIL VE MAKINA YIL:4 SAYI:.23 EKIM 1990

ro-dalga iinitesinden gecirilmeden
once iizerine dnce erime kristalleri
ve daha sonrada termo-kagtlar ya-
pigtinldig;ancak kristallerin ve ter-
mo-kafntlarin kumaga yapigtinnlma-
sin1 saglayan kimyasal maddelerin
de mikro-dalga enerjisini absorbe
ettii ve bu yiizden yanhg sonuglara
yolagtifr goriildii.Bu nedenle mik-
ro-dalga iinitesinden gecen kuma-
gin sicakhfpimin direk él¢iimii miim-
kiin degildi.

ten sicakhk arttikga hem suyun die-
lekirik sabitlerinin (e’ ve e")degerle-
ri azalmakta hem de ortamdaki su
miktan azalmaktadir.Halbuki iire
bu konuda cegitli avantajlar sun-
maktadir.Bunlar:

-Ure molekiillerinin polaritesi
yiiksek oldugu icin énemli miktar-
da mikro-dalga enerjisi absorbe et-
mektedir,

-Ure; amino, nitro, karboksil, fe-
nolik veya benzer gruplar igeren bo-

oo
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Sekil 2. Mikro-Dalga Issttma Unitesi
Figure. Microwave Heating Unit
Oncelikle gozeltiye iire ilave et-
meksizin mikro-dalga {initesinde
Celliton Orange GR dispers boyasi-
min 10 sn iglem siiresinde % 30 ora-
ninda fikse edilebildigi, bu yiizden
islem zamammn 10 sn.’nin {izerin-
de olmas1 ve cizeltiye mikro-dalga
enerjisini absorbe edebilecek iire gi-
bi polar bir kimyasal maddenin ila-
vesinin gerekli oldugn anlagildi.Po-
larbirkimyasal maddeilave edilme-
difinde yalmzca sulu gozelti ile elde
edilen bu diigiik fiksaj degerlerinin
nedeni:su ile sicakhk ¢ok ¢abuk yii-
kelmekte fakat kaynama noktasi
olan 100°C’yi gegmemektedir,ilave-

yarmaddeler icin oldukea iyi bir ¢o-
ziiclidiir,

-Ure, su molekiilleri arasindaki
hidrojen baglarim kirarak su mole-
kiillerini tutmakta ve fiksaj sonuna
dogrubuharlagma hizininazalmasi-
na neden olarak sonugta boyama
prosesinin tamamen durmamasina
neden olmaktadir,

-Doniigiimlii olarakta suyun bu-
harlagma hizimn azalmasiyla,iire
sulu ¢ozeltide daha uzun kalmakta
ve iire molekiillerinin kristalizasyo-
nu azalmaktadir.Yapilan ¢aligma-
larda iire g¢ozeltisinin aksine iire
kristallerinin yok denecek kadar az
mikro-dalga enerjisi absorbe ettigi
bulunmugtur [Donmaz, 1984].

TEKSTIL VE MAKINA YIL:4 SAYI:23 EKIM 1990

3.2.Mukayese Yoluyla
Mikro-Dalga Unitesinden
Gecen Kumagin Sicaklginin
Teshiti

Ug ayn kumas numunesi stan-
dard boya ¢ozeltisi ile muamele edil-
dikten sonra,mikro-dalga iinitesin-
de olugan su buhan kondensasyo-
nunun damlalar halinde kumag
iizerine diigerek lekeler olugturma-
sin1 engellemek igin,én kurutma ile
nem igerikleri %40’tan %15’e diigi-
riildii ve Benz sicak hava kurutucu-
sunda 180,210 ve 230°C’de 30 sn. sii-
re ile termofiksaj gergeklegtiril-
di.Aym gartlarda flotte aplike edil-
mig ve on kurutma yapilmig diger
ii¢ numune ise 1,5 kW mikro-dalga
giic girigi ile 15,20 ve 25 sn.siire ile
mikro-dalga iinitesinde fikse edil-
di.Konveksiyonel 1sitma metodla-
rinda materyalin iglem sicaklifina
erigmesi i¢in ¢ok daha fazla zaman
gerektii i¢in Benz kurutucusunda-
ki iglem zamani mikro-dalga {inite-
sinderinden daha uzun tutulmus-
tur.Alinan sonuglar Tablo 1’de ve-
rilmigtir.

Mikro-dalga iinitesinde yapilan
deneylerde,3-geciglidalgaklavuzun-
da olusan sabit dalgalar (standing
waves) nedeniyle kumagin her bil-
gesi aym derecede 1sitilmadign icin
bzellikle iglem zamam 15 sn.’nin
iizerinde oldugu zaman g¢bzgii yo-
niindekumag lizerinde geritler olug-
tu.Dalga kilavuzu bhoyunca sabit
elektrik alanlarinin kullanilan gart-
lar altinda yiiksek kumag hizlarin-
da (diigiik iglem zamami) etkisi her
ne kadar as olsa da; her durumda
olugtugubir gergekti. Kumagin yiik-
sek ve diigiik elektrik alanlarina ma-
ruz kalmis kisimlari arasinda sicak-
lik fark: vards. Isitma,dolayisiyla bho-
yama diizgiinsiizliigiinii gidermek
igin proseste yapilan modifikasyon-
lar ileriki boliimlerde anlatilacak-
tir.

Tablo 1’den goriilecegi gibi mik-
ro-dalga {iinitesinde 1520 ve 25

257



centage dye fixation and lower reflectance values were
heated to temperatures higher than the other parts
showing lower fixation and higher reflectance values.
Temperature differences between the parts exposed to
low and high electric fields must have been quite high.
Heat transfer from hot air and microwaves are not
the same and different parameters are involved, ma-
king it difficult to make a proper comparison. Fixation

values compared to those obtained in the microwave.

unit for 15,20, 25 sec. were 3-6% lower. Nevertheless
higher fixation levels obtained by microwave heating
under the conditions used gives some justification to
the idea that the fabric temperature in the microwave
unit reached at least 180°C after 15 sec. of exposure.
3.3. Assessment of the Fabric Temperature By
Shrinkage Measurements

The temperature reached by the fabric, when expo-
sed to microwave heating, was not established in the
previous sections, although an initial approach was ma-
de by comparing disperse dye fixation by conventional
and microwave heating. The plasticizing effect of polar
chemical additives on polyester can be expected to be
more dramatic in microwave heating [Wakida at
all, 1975]. In addition to this, there is a possibility of dye
and polyester molecules oscillating under the influence
of microwaves, lowering glass transition temperature
(Tg) of polyester further.

The same degree of fixation may have been obtained
at lower temperature by microwave heating than by
‘ot air treatment. Therefore shrinkage measurements
were considered as a means to find out the temperatu-
re reached by the fabric in the microwave unit. The ab-
solute shrinkage of the fabric at a given temperature is
related to the previous thermal treatment. In order to
obtain the relationship between shrinkage of the fabric
and treatment temperature, several samples of (white)
fabric were allowed to shrink freely in the hot air dryer
at different temperatures for 30 sec.. Figure 3 shows
percentage shrinkage of the untreated fabric

A-in warp B-in weft directions.

Shrinkage of the fabric increases linearly with incre-
ase in treatment temperature in both warp and weft di-
rections. Higher shrinkage values associated with fab-
ric warp is due to the fact that the fabric was extended
to some degree during processing, i.e. winding, wea-
ving and bleaching. The idea was to measure shrinka-
ge of the processed fabric at a higher temperature than
the previous treatment temperature, i.e. the tempera-
ture achieved in the microwave unit. At higher tempe-
ratures, shrinkage proportional to thermal treatment
takes place. Previous thermal treatment temperature
can be estimated by residual shrinkage at a temperatu-
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re higher than that of previous treatment [Munden
and Slater, 1959]. The slope of the curves in Fig.8 is
0.1910.01; in other words, the shrinkage coefficient is
0.19 percent shrinkage per one °C. Samples fixed in the
microwave unit under different conditions wereleft sta-
tionary in the Benz hot air unit at 230°C for min..Resi-
dual shrinkage of each sample was measured and pre-
vious thermal treatment was calculated by using the
Equation below;

T1=Tog- (R/K)

Where K is shrinkage/temperature coefficient, R is
the residual shrinkage at T, thus;
T1=230- (R/0.19)

i CEKMF (%)

y ; /
///

5 /

O’ 1 1 1 1

130 150 170 180 210 230 250

SICAXLIK { °C)

Figure 3.Shrinkage Calibration Curve
Sekil 3. Gekme Kalibrasyon Dogrusu

Table 2 shows the calculated fabric temperature du-
ring microwave heating along with the other parame-
ters used. For warp-way measurements, two samples;
one exposed to high and another to low electric fields
were taken, whereas the shrinkage in whole fabric
width of 25 em. was measured for weft-way measure-
ments,

Table 2. Calculated Fabric Temperature
Tablo 2. Hesaplanan Kumag Sicaklif

Exposure| Power | Residual Shrinkage | Temperature

Time Input | Kalen Cekme(%) Sicaklik (°C)

Islsdre | Giig warp well warp welt

(sec.) kW cozgil atki cozgii atke
15 1.5 12-.10 52 166-179 202
20 1.5 g9 3.7 182-2265 210
25 1.5 8 25 188-2265 216
15+ |13 29295 | 2.0 212-215 | 219

*: New plunger arrangement with piston stationary.

*:Yeni piston diizenlemesinden sonra

It obviouns from Table 2 that differantial heating for
the first three cases, particularly for 20 and 25 sec.
samples, was quite significant due mainly to the effect
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sn.’de elde edilen fiksaj degerleri,-
Benz sicak hava kurutucusunda el-
de edilenlerden % 3-6 arasinda da-
ha yliksekti.Sicak hava ve mikro--
dalgalarla 1:1 transferi ayn1 degildir
ve dejisik parametreleri igermekte-
dir; bu yiizden Tablo 1'den kesin so-
nuglar gkarmak yerine daha énce

' de belirtildizi gibi bu sonuglarn ku-

mayg sicaklin hakkinda belli bir fikir
verdigini belirtmekie yarar var-
dir.Mikro-dalga linitesinde elde edi-
len daha yiiksek fiksaj degerleri ku-

' mag sicakhginin 180°C iizerinde ol-

dugu fikrini vermektedir,
3.3.Cekme Testleri Vasitasiyla
Mikro-Dalga Unitesindeki
Kumasg Sicaklifinin Tesbiti

Her ne kadar konversiyonel ve
mikro-dalga 1sitmasiyla elde edilen
dispers boya fiksajlarinin kargilagti-
rilmasiyla mikro-dalga iinitesinde-
ki kumagin erigtigi sicaklik degeri
hakkinda bir yaklagimda bulunul-
mugsa da;polar maddelerin (-

re,su)polyester iizerinde plastikleg- -

tirme etkisi mikro-dalga iinitesinde
daha etkindir [Wakida ve
ark.,1975].ﬂaveten mikro-dalgala-
rin etkisi altinda polyester molekiil-
lerinin titregimi,dolayisiyla enerji
absorbe etmesi nedeniyle polyeste-
rin camlagma noktasi (Tc) daha da
diigmektedir .Aym fiksaj oranlan-
mn mikro-dalga tnitesinde sicak
hava igleminden daha diigiik sicak-
hiklarda elde edilemsi miimkiin ola-
bilir.Bu ylizden ¢ekme testlerinin
kullammi,mikro-dalga iinitesinde
kumagin erigtifi sicakhifin tesbiti
i¢in daha uygun bir yol olabilir,
Belirli bir sicakhkta kumagin
mutlak ¢ekmesi énceki termal ig-
lemlere baghdir.iglem sicaklf ile
kumag cekme oram arasindaki ilig-
kiyi bulmak icin,bir ka¢ numune-
nin gegitli sicakhklarda 30 sn. siirey-
le sicak havada serbestce cekmesi-
neizin verildi.Sekil 3'te, A-¢6zgii yo-
niinde,B-atlka ydniinde % ¢ekme
oranlarim géstermektedir,

sabit dalgalara maruz kalan

bolgelerde koyu seritler

diigiik elektrik alanlarina
maruz kalmg bélgeler

Sekil 4
Figure 4,

Numunelerin ¢ekmesi iglem si-
cakhfmin artmasi ile hem ¢bzgii y6-
niindekiyiiksek cekme degerleri;ho-
binleme,dokuma ve terbiye gibi ig-
lemler sirasinda kumagin ugradign
gerilimlerden  kaynaklanmakta-

dir.Amag kumagin énceki termal ig-

lemde uygulanan sicakliktan daha
yiiksek biriglemle orantili olarak ge-
ker.Onceki termal iglem sicakligt
daha yiiksek sicakliklarda kalan
gekmeyi flgmek suretiyle tesbit edi-
lebilir [Munden ve Slater, 1959]. Se-
kil 3’teki ¢ekme dogrularinin efimi
0.1910.01°dir,diger bir deyigle cek-
me katsayis1 her bir °C artig igin
%0.19 ¢ekmeye karsihik gelmekte-
dir.Degigik sartlarda mikro-dalga
tinitesinde fikse edilmig numuneler
Benz sicak hava  {initesinde
230°C’de 5 dk.sabit hirakildiktan
sonra herbir numune ig¢in kalan
¢ekme oram &lgiildii ve dnceki ter-
mal iglem sicakhifn agagrdaki egitlik
kullanilarak hesaplands;

T,=T5-(R/K)

Bu egitlikte K g¢ekme/sickalik
katsayis,R ise Ty sicakliginda ka-
lan ¢ekmedir,

Béylece:
T,=230-R/0.19
Tablo 2 mikro dalga 151tma sira-
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sinda kumagin erigtigi sicaklg, kull-
lamlan diger parametrelerle bera-
bergostermektedir. Cozgiiyéniinde-
ki odlgiimler icin bir yiiksek bir de
diigiik elektrik alamina maruz kal-
mg iki numune ele alimrken;atk
yoniinde agafida gosterildigi gibi 25
cm.enindeki ¢ekme dlgiilmiigtiir,

Mikro-dalga iinitesindeki yiik-
sek ve digiik elektrik alanlarimn
pistonun dalga klavuzuna gére du-
rumunun hassas ayarlanmasinin
ve optimum gii¢ girigi ve iglem za-
maninin teshit edilmesinden sonra,
daha diizgiin birisitma elde edilmig-
tir.Bu yeni diizenleme ile elde edi-
len sonuglar Tablo2’de son satirda
gisterilmektedir.

Tablo 2’'den agikea goriilmekte-
dir ki hassas ayarlama yapilmadan
once fikse edilen ve sonuglan ilk ii¢
satirda verilen numuneler iizerin-
de sabit dalgalarn etkisi ile olduk¢a
biiyitk sicaklik fark olugmugtur.O-
zellikle bu numunelerde iglem za-
mani 20sn.’nin fizerine ¢gikarildigan-
da sabit dalgalann etkisi ile ¢ozgii
yoniinde kumagin diigiik elektrik
alanlarna maruz kalan kisimlari-
mn sicaklgh 180°C’yi gecerken,yiik-
sek elektrik alanlarina maruz kalan
kisimlarda gerit geklinde polyester
liflerinin eridigi ve boylece bu bélge-
de sicakhinn en az 265°C oldugu bir
gergektir.Halbuki son numunede
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of standing waves. The temperature differen-
ceacrossthewidth when the effect of standing
waves was minimized by the new plunger ar-
rangement was 3% (last sample in Table 2),
confirming a much better heating uniformity,
In 20 and 25 sec. samples, the pale dyed parts
show the temperatures just above 180°C, whi-
le the temperature in the ribbon like parts
where standing waves occurred must have be-
en at least 265°C, as the polyester fibres mel-
tedintheseregions, Thereisasignificant diffe-
renceinshrinkages, hence estimated tempera-
tures of warp and weft of the first three samp-
les. Itis clearthat the temperatures calculated
according to shrinkage values in fabric weft
which cover whole width of the fabric inclu-
dinglowand high electricfieldsgive better esti-
mation, whereas shrinkage measurement in
warp direction covers a tiny segment across
the width which could be from any part expo-
sed to high or low electric field or between
them, In addition, the shrinkage calibration
curveinFig.3ishased onfreeshrinkage, there-
forethefibre shrinkageinweft direction is mo-
re relevant since some tension was applied in
warp direction during microwave heating.
These measurements also confirmed the bet-
ter uniformity obtained when the new plun-
gerarrangementwas employed and differenti-
al heating before the plunger arrangement in
the previous sections, These results showed
that therequired fixation temperature for dis-
perse dyes can be obtained in the microwave
unit under the conditions used.

¢izgilyoniinde hesaplanansi-
calhk farks sadece %8’tiir, Bu
sabit dalgalarin etkisinin mi-
nimuma indirildigini ve ¢ok
daha iyi bir 1s1tma ve dolay:-
siyla boyama diizgiinligi el-
de edildigi gdstermektedir.

Atla yoniinde gekme deger-
lerine gore hesaplanan sicak-
hiklar tiim kumag eni boyun-
ca digiik ve yiiksek elektrik
alanlarina maruz kalmg bol-
geleri de ihtiva ettigi icin da-
ha iyi bir yaklagim saglamak-
tadir,oysa ¢ozgii yoniinde ali-
nacak herhangi bir kesit dii-
silk veya yliksek elektrik ala-
nina maruz kalmig bolgeler-
den veya bunlarin arasindan
olabilir, Ustelik Sekil 8'teki
¢ekme kalibrasyon dogrullar
serbest cekmeye gore diizen-
lenmigtir,bu yiizden atk y&-
niinde yapilan hesaplamalar
gbz Oniine alinmaldir.Ciin-
kiimikro-dalgaisitmasirasin-
da da ¢tzgii yoniinde kumaga
belirlibirgerilimuygulanmig-
tir. Tablo2’deson satirda veri-
lenveendiizgiinisitmay gos-
terendegerlerkullanilangart-
lar altinda (1.3 kW giig giri-
51,15 sn.iglem zamani ve 1s1t-

maiinitesininhagsasayarlan-
masn)dispers boyalarin fisaji
i¢in gerekli sicakhk bu mik-
ro-dalgaiinitesindeeldeedile-
bilir. )
BucahgmaManchester Uni-
tesi Biim ve Teknoloji Ensti-
tiisiinde (UMIST) yaprimig-
tir.Bu calisma siiresince yar-
dimlarim esirgemeyen Ensti-
tii 63retim iiyesi Dr. LW.C.
Miles’e tegekkiirii bir borg bi-
lirim.
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Ipligin Test Isleminde
Otomasyon*

Erhan KIRTAY
) Prof.Dr,
Ege Uni.Miihendislik Fak. Tekstil Miih.Bsl. iIZMIR

USTER HABER BULTEN/nin 36.sayisinda yaynla-
nan "1989 USTER ISTATISTIKLERI", tekstil endiis-
trisi i¢in hazirlanmig olan iplik kalite karakteristikleri-
nin biraraya getirilmesi ve degerlendirilmesine iligkin
son 40 yillik deneyime ait degerleri sunmaktadir, By 40
yilin gdzden gegirilmesiyle, su anda ipliklerin ne derece-
de daha az neps icerdikleri, ne kadar mukavemetli ol-
duklari, ve ne derecede daha az seyrek-olusan hatalar
icerdikleri, vs., anlagilabilir.

AUTOMATION IN YARN TESTING

The "USTER STATISTICS 1989", published in US-
TER NEWS BULLETIN No.36, represent 40 years of
experience values of collecting and evaluating yarn qu-
ality characteristics for the textile industry. Looking
back over these 40 years, one can evaluate to what ex-
tent yarns have become more even, have less neps, are
stronger, have fewer seldom-occurring faults, ete.
1.GIRIS

USTER HABER BULTENI’nin 36.sayisinda yayin-
lanan "1989 USTER ISTATISTIKLERI", tekstil endiis-
trisi igin hazirlanmig olan iplik kalite karakteristikleri-
nin biraraya getirilmesi ve degerlendirilmesine iligkin
son 40 yilik deneyime ait degerleri sunmaktadir. Bu
40 yihn gozden gegirilmesiyle, su anda ipliklerin ne de-
recede daha az neps igerdikleri, ne kadar mukavemetli
olduklari, ve ne derecede daha az seyrek-olugan hata-
lar igerdikleri, vs., anlagilabilir.

1989 USTER ISTATISTIKLERI, Iif icerigi ve iplik
efirme sistemi bakimindan 16 iplik tipini incelemekte-
dir. Herbir iplik tipinde biitiin numara degerleri dikka-
te ahnmaktadir. 40 y1l boyunca degisen kogullar deger-
lendirebilmek i¢in ii¢ adet ring sisteminde egrilmig ki-
sa stapel iplik ve bir adet rotor usulii egrilmis kisa sta-
pel iplik secilmigtir. Bunlar, kendi iplik egirme sistem-
lerindeki numara agsindan en sik egrilmig iplikleri
temsil etmektedir; bir Ne, 20 (30 tex) ve bir Ne, 30 (20
tex) karde ring ipligi (Sekil 1) bir Ne, 60 (10 tex) penye
ring ipligi ve bir Ne, 10 (60 tex) karde rotor ipligi (Sekil 2).
*Simerbank Holding A.S. Sagem Isletmesi tarafindan diizenlenen
Iplik Teknolojisinde Son Yenilikler Seminerinde "Automotion in

Yarn Testing” baghyg ile Keith DOUGLAS tarafindan sunulmug ve
Erhan KIRTAY tarafindan Tiirkgelestirilmigtir.
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Sekil 1.Diinya Ring Iplik Uretimi, Iplik Numaralarmin Frekans
Dagahrm, [Rieter Winterhurt, 1988].
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Sekil 2. Diinya Rotor Iplik Tretimi, Iplik Numaralarmm Frekans
Dagilimy, [Rieter Winterhurt, 1988].

Son 40 y1l boyunca USTER ISTATISTIKLERINDE
siirekli yer almig olan bir iplik karakteristigi, %U (line-
er diizgiinsiizliik) diizgiinliik degeridir. Yukanda belir-
tilen iplik numaralan i¢in gekil 8'de gosterilen grafik-
sel ifadeden gkarilan sonuglar: 7

-60’lk yillar boyunca, yeni teknolojilerin ve kalite
kontrol élgiimlerinin devreye girmesinin bir sonucu
olarak diizgiinliik degerleri, %10-20 civarinda gelisme
gistermigtir.

-70°li yillarin baglarinda, diizgiinlik degerleri kotii-
ye gitmigtir, bunun sebebi, daha yitksek iiretim hizlar-
nin uygulanmasi ve daha ucuz hammaddelerin kulla-
nilmasindan kaynaklanmaktaydi.

-70°li y:llarin ikinei yanisinda ve 80°li yillar boyunca,
iplik kalitesinde tiim diinyada genel bir geligme olmusg-
tur. Daha fazla gelismig iplik egirme makinalari, daha
deneyimli igletme yonetimi ve biitiniiyle kalite safla-
yan tekniklerin uygulanmas: béyle bir geligmeye ne-
den olmustur, :

1964 USTER ISTATISTIKLERI’nden (Tablo 1) bag-
layarak iplik hatalarinin sayis dikkate alinirsa degerle-
rin %50’ (ortanca) degerinin yillar boyunca hafifge iyi-
lesme gosterdigi gériilebilir. Bununla birlikte bu ag1-
dan bakildiginda, USTER ISTATISTIKLER’nin bir sa-
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