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Abstract

Stretch fabrics are wide-spread for high performance clothing use with requirements of fitness and
adaptability to human’'s movement.

A newly developed 100% PET high stretch fabric has excellent properties with respect to stretch,
softness, bulkiness, and apparent volume compared to PET filament fabrics. The 100% PET high stretch
fabric shows advantages of a dimensional stability, dye and agent adaptability in dying and finishing
process, a property of stretch recovery after washing and lower production cost than that of spandex fabric.

KES-FB was used to measure mechanical properties to various directions of the fabric. This study
centered on whether the 100% PET high stretch fabric is suitable to quality and shape retention of fabric
by testing several properties including tensile, compression, shear, bending and surface characteristic to
various measuring directions.

Tensile linearity showed maximum value at 0°in plain and 9o° in twill. Shear Stiffness of plain and twill
showed maximum value equally at 45° and 135°. Bending rigidity showed maximum value at 0°in plain
and 45° twill. Mean deviation of MIU showed maximum value at 0° and 90° in plain and 135 in twill.
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Table 1. The specification of specimen
Spec. Density Weight Width
Sample Structure WP XWF (Threads/inch) | (gr/yd) (inch)
WP;P/F o
150D D.D. + 150D HLS:
a plain ( SDHSY) 247 58/60
WE:P/F
(150D D.D. + 150D HSY) 5
WP;P/F -
Twill (150D D.D. + 150D HSY)
b 260 58/60
/2 WF;P/F o
(150D D.D. + 150D H.SY)

*D.D.;blackdopedyed, HSY;highstretchyarn, WP ;warp, WF;weft
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Table 2. Standard measuring condition of

mechanical properties

Properties | Measuring Condition Parameters
# Samplesize: 20 X 20cm
# Tensilestrainrate : 0.2mmy/sec
¢ Maximum tensileload : Fm=500gf/an LT
Tensle s Highsenitivity measurementt of WT
tension - RT
¢ Tensllestrainrate :0.1mm/sec
& Meximum tensileload : Fm=50gf/om
& Samplesize : 20 X 20
Bending | # Bendingrate:0.50cm/sec B
o BendingbetweenK=25and25(amr) | 20
& Samplesize: 20 X 2cm G
Shearing | # Shearingangle: +8° 2HG
# Staticload weight :10gf/em 2HG5
# Samplesize: 20X 2cm
Compressed areais 2ar? c
Compression — minimum 2 X 2cm WwC
& Rateof compression : Tmmy/50sec RC
¢ Maximum pressure: Pm=50gf/cn?
# Samplesize: 20X 20am MIU
Sfice . Iniﬁallﬂsiontosanq)le:400g‘is MMD
standard D
& Moving rate of the sample : Immy/sec
Thickness | & Thicknessat05gf/anpressure T
Weight | & Weightofspedmen perumitarea w
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Table 3. Characteristic values of mechanical properties

Properties Symbols Characteristic value Unit
LT Linearity of load/extension curve none
Tensile WT Tensile energy gf - cm/cm?
RT Tensile resilience %
Bend B Bending rigidity gf - em?/cm
2HB Hysteresis of bending moment gf - cm?/em
G Shear stiffness
Shearing 2HG Hysteresis at 9= 0.5° of shear angle gf/cm - degree
2HG5 Hysteresis at o= 5" of shear angle gf/cm
LC Linearity of compression/thickness curve none
Compression wC Compressional energy gf - cm/cm?
RC Compressional resilience %
MIU Coefficient of friction none
Surface MMD Mean deviation of MIU none
SMD Geometrical roughness micron

m. 23 9 3@
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Fig. 1. Linearity of tensile(LT) plain(a) and twill(b)
fabrics woven by PET high stretch yarns.
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Fig. 2. Tensile energy(WT) of plain(a) and twill(b)
fabrics woven by PET high stretch yarns.
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Fig. 3. Tensile resilience(RT) of plain(a) and twill(b)
fabrics woven by PET high stretch yarns.
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Fig. 4. Extensibility of plain(a) and twill(b) fabrics
woven by PET high stretch yarns.
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Fig. 5. Recorded curves of shear hysteresis at 45°
direction of plain fabric woven by PET high
stretch yarns.
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Fig. 6. Shear stiffness(G) of plain(a) and twill(b)
fabrics woven by PET high stretch yarns.
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Fig. 7. Bending rigidity(B) of plain(a) and twili(b)
fabrics woven by PET high stretch yarns.
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Fig. 8. Bending hysteresis(2HB) of plain(a) and twill(b)
fabrics woven by PET high stretch yarns.
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Fig. 9. Coefficient of friction(MIU) of plain(a) and twill(b)
fabrics woven by PET high stretch yarns.
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Fig. 10. Mean deviation of MIU(MMD) of plain(a) and twill(b)
fabrics woven by PET high stretch yams.yams.
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Fig. 11. Geometrical roughness(SMD) of plain(a) and
twill(b) fabrics woven by PET high stretch yams.
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