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Abstract

Flat synthetic multi-filament yarn can be modified by the process of texturing
to impart openness and voluminosity. Among the several techniques available for
texturing, air-jet texturing is the most versatile in terms of processing of various types
of constituent feed filament yarns with different process variables during texturing.
Air-jet textured yarn imitates the spun yarn and its properties, and it can be considered
as substitute material to produce fabrics with improved fabric handle and thermo-
physiological comfort. Many attempts have been made by several researchers over
the years to explore various aspects of the air-jet texturing process. They have focused
on the feed filament characteristics, air-jet nozzle design, and air-jet texturing process
parameters on textured yarn properties. However, limited studies have been carried out
to study the effect of aforementioned parameters on fabric properties. Hence, this
current research is aimed to study the effect of some of the important feed filament
characteristics and air-jet texturing variables on textured yarn properties and their
effect on fabric compression and recovery behaviour. Further, comparative assessment
of fabrics made from air-jet textured yarn, parent yarn and equivalent ring spun yarn
have been done for compression and recovery behaviour.

Air-jet textured yarn properties such as physical bulk, instability and loss in
tenacity have been studied at different levels of linear density per filament, overfeed,
air pressure, and texturing speed. The potential contribution of each of the variables to
explain the properties of air-jet textured yarn is evaluated on the basis of normalized
regression coefficients and analysis of variance obtained with the help of multiple
regression model. Air-jet textured yarn properties are most influenced by overfeed
percentage. The second most influencing factor to explain variability in the textured

yarn properties is linear density per filament for physical bulk and yarn instability; and



air-pressure in the case of loss in tenacity.

Artificial neural network (ANN) model has been designed to predict the air-jet
textured yarn properties, and the performance of ANN model has been compared with
a statistical regression model. ANN model predicts the air-jet textured yarn properties
more effectively as compared to regression model with a low level of errors. The
validation data set shows a lower level of mean error percent in the case of ANN than
the regression model.

Effect of feed yarn parameters such as filament fineness, filament shape, and
total linear density on physical bulk, instability and loss in tenacity of air-jet textured
yarns have been studied. The textured yarns were produced with optimum process
parameters of texturing. It is found that an increase in linear density (dtex) of filament
results in lower physical bulk and loss in tenacity, while instability is high in the
resultant textured yarns. The textured yarn made from trilobal polyester filament leads
to highest physical bulk and loss in tenacity; and lowest yarn instability. Circular cross-
section filament yarn exhibited intermediate values of physical bulk and loss in tenacity
and higher instability as compared to trilobal and rice cross-section filament yarns. An
increase in total yarn linear density (dtex) leads to higher physical bulk and instability;
while, lower loss in tenacity.

Fabrics have been woven from 167 dtex twisted multifilament polyester yarn
as warp and experimental parent and textured yarns as weft to evaluate the fabric
properties. Fabric compressional properties were measured by modified digital
thickness tester. Further, this fabric compression and recovery behaviour were defined
by an empirical model involving initial thickness, compression parameter (o) and
recovery parameter (p).

Effect of linear density of feed filament and texturing process parameters on



compression and recovery behaviour of textured yarn fabrics have been reported.
Overfeed percentage is the most dominating factor to explain the air-jet textured yarn
fabric compressional properties, while linear density per filament is a most dominating
factor to affect fabric resiliency. Texturing speed is the second most influencing
variable to affect the compression and recovery behaviour of textured yarn fabrics.

Effect of feed filament characteristics such as linear density of feed filament
(dtex), cross-sectional shape and total yarn linear density (dtex) on compressional
properties of textured yarn fabrics have been investigated and compared with their
corresponding parent yarn fabrics. Further, fabrics were woven with two weave
structures namely plain and twill weave to assess the effect fabric structure on
compression and recovery behaviour of the fabrics. It has been observed that textured
yarn fabrics made from coarser filament feed yarn have higher initial thickness and
compression parameter; while, lower recovery and resiliency compared to those fabrics
made from finer filament feed yarn. Fabrics made from trilobal cross-sectional shaped
filament yarn have exhibited high initial thickness and compression parameter whereas
lower recovery parameter and resiliency as compared to circular filament yarn fabrics.
Further, the fabrics made from coarser yarn (larger total yarn dtex) have higher initial
thickness and compression parameter while lower recovery parameter and resiliency
as compared to fabrics made from finer yarn. Parent yarn fabrics exhibited a low value
of all compressional properties irrespective of change in any feed yarn characteristics
as compared to their equivalent textured yarn fabrics. Twill woven fabrics exhibited a
higher value of all compressional parameters compared to their equivalent plain woven
fabrics.

Equivalent ring spun yarns have been produced as that of experimental air-jet

textured yarns. Fabrics were woven with these ring spun yarns as weft and 167 dtex



twisted multifilament polyester yarn as warp. Fabric compression and recovery
behaviour have been evaluated for ring spun yarns fabrics and these results are
compared with their equivalent textured yarn fabrics. Textured yarn fabrics possess
higher initial thickness and compression parameter; while, lower recovery parameter
and resiliency as compared to ring spun yarn fabrics irrespective of change in feed

filament characteristics.
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