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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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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. |
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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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