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Mechanical properties and 3D CAD Images of the Appearance
of Cotton/Polyester Composite Yarn Knitted Fabric by Different
Yarn Twisting Methods
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Abstract — The purpose of this study was to examine the effect of covering yarn’s twist on mechanical
properties of knitted fabrics of composite yarns with single covering process. Four yarns that were used in
this study: two different composite yarns made from the four kinds of cotton and functional polyester -
(Poly-A) with the ratio of 52:48, and the rest two yarns are the original cotton 100% yarn and the poly-A
100% varn. The two kinds of composite yarns, CPl and CP2, were processed on the single covering
process. CP1 was applied on the single covering process with S-800 tpm, where Poly-A was used as
covering yarn and cotton was used as core yarn. CP2 was applied on the same process as CP1 except
that Poly-A had been applied on the two-for-one twisting process with 5400 tpm on the previous step.

Sixteen mechanical properties of all the four knitted fabrics knitted under the same knitting conditions
were measured by KES-FB system with the outer knit condition. And 3D CAD dressmaking simulations,
which were driven by some of the mechanical properties, were presented. The results were as follows:
CP2 had high RT values with twisting of covering yarn. CP2 also had high B, 2HB values because of
higher linear density. SMD was affected rather by twisting of covering yarn than by fine hair of the
cotton surface. Twisting of covering yarn made it decreasing T value and increasing W value.
Dressmaking 3D CAD simulations showed that there are buckling effects on CP2 because of high bending
rigidity and shear rigidity.

Keywords: KES-FB, Two-for-one twisting, Single covering, Heat setting, 3D CAD System
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Table 1. Characteristics of the 4 yams used for knitting
Yarn Thickness Ply Ratio(%) Maker
1. Cotton Cotton 60Ne 1 100 (India)
2. Poly-A Poly-A 75d/36f 1 100 Hyosung(Korea)
Cotton 60Ne 1 52 (India)
3. CP1
Poly-A 75d/36f 1 48 Hyosung(Korea)
Cotton 60Ne 1 52 (India)
4. CP2
Poly-A 75d/36f 1 48 Hyosung(Korea)
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Table 2. Twisting processes of two different composite yarns
Composite ~ Winding . Steam Winding Covering Steam
Twisting Method . ©
Yarn Method ' 0TE e Setting Method Method Setting
Pl Bobbin Single Covering 0T
(S,800tpm’) 15 min.
Pirn 2 for 1 Twisting 90T ) Single Covering 0T
CP2 N B .
(SA00tpm) 15 min obbin (S,800tpm’) 15 min.

" tpm: twist per meter
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Table 3. Characteristic values of basic 16mechanical properties of fabrics

Parameters Descrip tion Unit
EMT Extension at maximum load %
Tensil LT Linearity of load-extension curve -
enstie WT Tensile energy gf e/ e
RT Tensile resilience %
. B Bending rigidity gf-cm/ cm
Bending 2HB Hysteresis of bending moment gf-cm/ cm
Shear G Shear stiffness gf-cn-deg
carng 2HG Hysteresis of shear force at 0.5 deg of shear angle gf/ cn
LC Linearity of compression thickness curve -
Compression WC Compressional energy gf e/ e
RC Compressional resilience %
MIU Coefficient of friction -
Surface MMD Mean deviation of MIU -
SMD Geometrical roughness m
Thickness T Fabric thickness m
Weight w Fabric weight mg / ci
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Photo 1. SEM images of knitted yarns and microscope image of plain knitted fabrics

. Microscope image of
SEM images of each yarn cach knit fabric

1. Cotton

3. CP1

4. CP2
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