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ABSTRACT

Knitted fabric structures haw considerable advantages over woven fabric structure,

normally higll elasticity, flexibility, easy-care property, better air permeability, etc.

There is however a number or problems with single jersey knitted structures encountered

at the stages ofknitting make-up and of end lise. The major' problem is high rate or fabric

width shrinkage which causes dimensional instability during the usage of the fabric.

Achieving required fabric width with all acceptable shrinkage value is always the

ultimate target of a knitted fabric manufacturer, This presented study was undertaken to
develop an adaptive neurn-fuzzy model for the prediction of'\vidth of single jersey plain

cotton knitted fabric. Creating this model helps knit fabric manufacturers 111 optimizing

manufacturing processes to control knitted fabric width thus improving dimensional

stability,

Multiple linear regression models as well as ANN have been used jrr the past for the

prediction of finished width of the single jersey cotton knitted fabric from the input

machine and knitting parameters. Prediction by ANN was found to be more accurate

than those obtained from multiple linear regression models.

The focus of this research 'Was to develop a more reliable model to predict the. fabric

width of 100% single jersey plain cotton knitted fabric in wet relaxed state. Adaptive

neural fuzzy Inference system was used to develop an efficient model to predict the

fabric width. Yarn count and stitch length \vere considered for. input parameters. 28

fabric samples knitted with different stitch lengths arid yarn counts were. considered iii

developing the model. Model creation was done using fuzzy logic tool box of the. Matrix

Laboratory (MatlabR2010a) software, 'Microsoft excel was used for drawing graphs

(data analysis).

1'Iie model was successfully created and validated. From the summary of gO()diH:~SS, it

can beconcluded that ANFlS performed better than its liuearregression counterpart as it

had a better R2= 0,95 arid RMSE= 1.912 compared to Iiuear regression wh ich gave

R2=O.89aitd .RMSE=2.765. Thus this model can be comfortably used by knit fabric

manufacturers of lOQ% cotton knitted fabrics.
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CHAPTER ONE

1.0 IN),RODUCTION

1.1 Background

Knitting: is a process: of fabric mahufacturing by interlocking series of loops ofeueor 010.1:~

yarns. Its share in fabric produetion is. about 20o/(i and is the, second most popular technique

of fabric and garment formation, .~fter weaving. H .is estimated. thar over 11)1illioli tnnnes of

knitted goods are produced annually throughout' the. world (Sadhan, 2011)! Knitted fabrics

are used to produce garments that".cover every part of the human. body; in a wide range Of

garment types from socks, caps, gloves and underwear to upper and lower body garments

varying from T-shirts to formal jackets. The. dramatic increase in the popularity of knit

fabrics during' the' last three decade's provides a. vivid example or the "interrelationships

between lifestyle, technology and fashion. Knitted structures have considerable advantages

over woven structure; normally high .elasticity, flexibility? easy-care prOi)~lty, better air

permeability, etc. There is.. however .a number '01' problems witlr single' jersey 'knitted

structures encountered at tile stages ofknitting make-lip and ofend lise. Thernajor problem

is high rate otfabrl~ width. shrinkage (Spencer, 20(0).

Tire dimensional stabil ity ill form qf the required fabric width of-knit fabrics is·an important

area ofthe twitting. industry, There-are various factors influencing the dimensionalstability

as well as the fabric. width anile: knitted fabrics. Studies have been carried out ow!' tirne:

alld· it, was concluded that the geometry of knitted fabrics are' based Oil two' .Iundamental

factors which .are; the different dimensionally stnble states (that is, relaxation stales). La

which the knitted fabrics are imposed and the loop lcn'~th, that is; the length qj: yarn in the;

kmtted loop •. that is, 'stitch length (Booth, 1997). The cotton knitted fabric and .garment

manufacturers encounter .ari euormous problem of fabric widthshrinkage. In spite of a fail'

amount of research. "a comprehensive solution is still elusive. The fabric undergoes

relaxationas it is-washed and dried causing change in dimensions, !nile fabric' is .delivcrcd

to the garment manufacturers with a very 1.9.\;Vfabric width residua r shl'i ritz-age, the

perceptible shrinkage by the wearer will be negligible. Hence, the challenge before the

knitter .and finisher is to select appropriate kriitt illS and relaxation conibi nation to ach ievc

the.lowest residual fabric width shtinkage.
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