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Mechanical Properties and 3D CAD Images of the Appearance
of Knitted Fabric with Acetate/Polyester Composite Yarn
by Different Yarn Twisting Methods
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Abstract— The purpose of this study was to examine the effect of different yarn twisting methods on mechanical
properties and 3D CAD images of plain knitted fabrics made of composite yarns. Six yarns were used in this
study: four different composite yarns of the six consist of acetate and functional polyester (Poly-M) with the ratio
of 70:30, and the rest two are the original acetate 100% yarn and the poly-m 100% yarn. The four kinds of
composite yarns were processed in combinations of twisting processes such as interlacing, false twisting, two for
one twisting, combined twisting and single covering, and the two original yarns were knitted without any
twisting process. Sixteen mechanical properties of all the six knitted fabrics, knitted under the same knitting
conditions, were measured by KES-FB system with the outer knit condition. The results were as follows; 1) When
the sample applied with the false twisting process at the temperature as high as 220 CEMT, B, HB, G and RC
values of samples increased which leads to increasing dimensional stability. 2) To gain the high bending and shear
properties in the single covering process, selecting the core yarn with such properties is the most important factor.
3) Interlacing process effected to increase RC value. 4) False twisting process after interlacing process gave
bulkiness and un-interlaced part in yarn was increased SMD value. The SMD value of the knitted fabric of the
composite yarn, which was put through the combined twist process, was higher than those of which simple
process such as the two for one twist or the single covering process applied. In order to achieve the silk-like
surface feel of knitted fabric, the single covering process is recommended. 5) Examining the simulation images
of the knitted fabrics of composite yarn, which were generated by the 3D CAD system based on the mechanical
properties of the fabric, led that appearance could be changed as different twisting methods were applied.
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Table 1. Characteristics of the composite yarns

Yarns  Denier/Filament Maker
1 Acetate 120d/34f Celanese(US)
2 Poly-M 50d/36f Huvis(Korea)
3 AP1 170d/70f -
4 AP2 170d/70f -
5 AP3 170d/70f -
6 AP4 170d/70f -
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Table 2. Twisting processes of four different composite yarns

Yarns Interlaci Twisting Steam False Steam
" 18 Method Setting Twisting Setting
Acetate - -
Poly-M
008 MPa 2 for 1 Twisting 90T First Tleater:220 ¢ 90T
Arl 630 mpm (Z-700 tpm ) 30 min 148,000 rpm, 30 min
P p ' (Z-1,650 tpm ) '
AP? 0.08 MPa 2 for 1 Twisting 0T
630 mpm (Z-700 tpm ) 30 min.
Combine Twisting
AD3 (2 for 1 Twisting 120°C
+ Single Covering) 30 min.
(Z-700 tpm )
APA Single Covering 0T
(Z-700 tpm ) 30 min.

tpm : twist per meter
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Table 4. Characteristic values of basic 16 mechanical properties of fabrics

Parameters Description Unit
EMT Extension at maximum load %
Tensile LT Linearity of load-extension curve -
s WrT Tensile energy gf-cn/ cf
RT Tensile resilience %

. B Bending rigidity gf-cif/ cm
Bending 2B Hysteresis of bending moment gf-cn/ cem
Sheari G Shear stiffness gf-cm-deg

g 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-cny/ ot

RC Compressional resilience %

MIU Coefficient of friction
Surface MMD Mean deviation of MIU -

SMD Geometrical roughness un
Thickness T Fabric thickness mm
Weight W Fabric weight mg/ caf
36 / s=FADI3EE Xl M182 MI15(2006. 2)
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Table 5. SEM images of knitted yarns and pictures of plain knitted fabric
‘ Pictures of plain knitted fabrics ‘

‘ ‘ SEM images of knitted yarns

1. Acetate

2. Poly-M

3. AP1

Z1 1S SsE1l

4. AP2

5. AP3

6. AP4
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