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ABSTRACT: The yarn spinning process involves the interaction of large varieties of variables. The relation between the dynamic yarn
tension (DYT), yarn quality, and production efficiency of the spinning frame cannot be established conclusively. Artificial neural network
(ANN) is a promising step in this filed. In this research work, ANNs simulation and modeling is applied for the optimization of the DYT
n to improve the production efficiency and quality of yarn. The research to date in DYT is insufficient to meet the developmental
requirement of the high-speed and efficient ring spinning frame. One of the major problems facing the effective use of the ANN is the
correct selection of the input parameters to be fed for the training of ANNs. Data of various input variables such as count, traveler no.,
spindle speed and dynamic yarn tension etc., was used for ANN modeling and simulation. DYT plays a significant role in the determination
of yarn quality and its productivity in terms of end breakage rate. However, it has never been explained in terms of displacement from the
original yarn path. This work is aimed to the determination and optimization of DYT at ring spinning frame. The influence of different yarn
geometry parameters on DYT, measured by the tensiometer was investigated. The optimized DYT values for the machines, running at
different speed and different counts were determined using ANN modeling. It is found that the optimized values predicted from ANN
resulted in better quality, high production, and decreased end-breakage at industrial ring spinning frames. By the implementation of ANNs
the optimum speed and effective utilization of textile raw materials can be achieved.
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YAPAY SiNiR AGLARI iLE DIiNAMIK iPLiK GERILiMIiNIiN BELIRLENMESI VE
OPTIMIiZASYONU SAGLANARAK RiING MAKINESINIiN ETKINLIiGi
VE iPLIiK KALITESININ IYILESTIRILMESI

OZ: Iplik egirme islemi, ¢ok cesitli degiskenlerin etkilesimini icerir. Dinamik iplik gerginligi (DIG), iplik kalitesi ve egirme makinesinin iiretim
verimliligi arasindaki iliski kesin olarak kurulamamaktadir. Yapay sinir aglar1 (YSA) bu alanda gelecek vadeden bir aragtir. Bu arastirma
calismasinda, ipligin {iretim verimliligini ve kalitesini iyilestirmek i¢in dinamik iplik gerginliginin (DIG) optimizasyonunda YSA simiilasyonu
ve modellemesi kullanilmistir. DIG'de bugiine kadar yapilan arastirmalar, yiiksek hizli ve verimli ring egirme makinesinin gelisimsel
gerekliliklerini karsilamak icin yetersizdir. YSA'nin etkin kullaniminda karsilagilan en bilyiik sorunlardan biri, YSA'larin egitimi igin
beslenecek girdi parametrelerinin dogru segilememesidir. YSA modellemesi ve simiilasyonu igin iplik numarasi, kop¢a numarast, ig hizi ve
dinamik iplik gerginligi gibi ¢esitli girdi degiskenlerinin verileri kullanilmstir. DIG, iplik kalitesinin belirlenmesinde ve iplik kopus orani
acisindan iplik tiretim verimliliginde 6nemli rol oynamaktadir. Bu duruma karsin orijinal iplik yolu ve yer degistirmesi agisindan higbir zaman
agiklanmamustir. Bu gahisma, ring iplik makinasmnda DIG'in belirlenmesi ve optimizasyonunu amaglamaktadir. Farkli iplik geometri
parametrelerinin tansiyometre ile dlciilen DIG iizerindeki etkileri arastirlmistir. YSA modellemesi kullamlarak farkli hiz ve sayilarda calisan
makineler i¢in optimize edilmis DIG degerleri belirlenmistir. YSA'dan tahmin edilen optimize edilmis degerlerin, endiistriyel ring egirme
makinelerinde daha iyi kalite, yiiksek {iretim ve azalmis iplik kopmasi ile sonuglandigi bulunmustur. YSA'larin uygulanmasiyla, tekstil
hammaddelerinin optimum hiz1 ve etkin kullanimi saglanabilir.
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