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Abstract— This paper surveys the effects of drawing conditions of the worsted staple yarns on the mechanical properties of the
knitted fabrics for highly aesthetical fabrics. The drawn worsted yarns were made on the yarn drawing system with various draw
ratios under the fixed conditions of setting time, reduction and oxidation. The knitted fabric specimens were prepared on the 16
gauge circular knitting machine using these drawn worsted staple yarns. The tensile, shear, bending, compression and surface
properties of these knitted fabrics were measured by KES-FB-AUTO-A system and also discussed with the drawing conditions. The
tensile linearity, shear stiffness and bending rigidity decreased with increasing draw ratio. Any changes were not shown on the
compressional properties with drawing conditions. But the friction coefficient of the knitted fabric on the course direction increased
with increasing draw ratio, while there was no change according to the draw ratio on the wale direction.
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Table 1. Processing conditions of drawn yarns
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Processing factor

Condition

Yarn count and twist of yarn

2/60Nm 1,000TPM, 2/60Nm 1,350TPM

Na>S,0s5 concentration(g/1)

10

Draw ratio(%)

130, 140, 150, 155

Setting time(min.)

30

H,0, concentration(g/1)

10
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Table 2. Measuring conditions for mechanical properties of specimens
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Property Condition Symbol Characteristic value (unit)
Max. load : 50gf/cm LT Linearity (-) ,
Tensile Elongation speed WT Tensile energy (gf - cm/cm’)
: 0.1mm/sec RT Resilience (%)
G Shear stiffness (gf/cm - degree)
Shear Shear angle : +8° 2HG Hysteresis at ®=0.5°
2HG5 Hysteresis at ®=5°
B Bending rigidit f - cm2/cm
Bending Curvature : 2.5cm’ g‘ gidity (g ) )
2HB Hysteresis (gf - cm’/cm)
Max. load : 10gf/cm’ LC Linearity (-)
Compression Pressing speed WC Compressional energy (gf * cm/cm’)
: 150mm/sec RC Resilience (%)
Velocity : 0.1cm/sec MIU Coefficient of friction ()
Compressing area
: 2em’
Surface Initial tensioning MMD Mean deviation of MIU (-)
: 20gf/cm
Roughness contactor ) )
SMD Geometrical roughness (micron)

compression : 10gf
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Fig. 1. Effect of draw ratio on tensile properties.
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Fig. 3. Effect of draw ratio on shear properties.
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