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Abstract

The effect of alkali treatment on the changes in characteristics, mechanical properties, and
hand of polyester fabrics was studied. Two kinds of fabrics having different yarn deniers
were treated varying weight loss. The results were as follows;

1. Changes in constructional characteristics by alkali treatment were: a decrease in
weight & thickness of fabric, a decrease in yarn denier, a decrease in apparent density of
fabric, an increase in porosity to air, and a change fiber surface.

2. As for the changes in mechanical properties by alkali treatment, findings were : an
increase in WT, RT, MIU, LC, and WC, a decrease in LT, B, 2HB, G, 2HG, 2HG5, MMD,
SMD, and RC, and an increase in drape.

3. Changes in hand by alkali treatment were: a decrease in KOSHI and HARI, an increase
in FUKURAMI, SHARI, KISHIMI, and SHINAYAKASA, and an increase in T.H.V,

4. In the case of the same weight loss, the hand of 40/24 fabric being composed of thinner
yarns was better than the hand of 50/24 fabric.

5. When .50/ 24 fabric was treated to have the same weight with 40/24 fabric, so the yam
deniers of two fabrics were the same, the hand of 50/24 fabric having larger weight loss was
better than the hand of 40/24 fabric.
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Table 1. Characteristics of fabrics

fabric ) width fillings weight thickness
fabric state denier . . 2
] name (in) /in (mg/cm? (mm)
warp 52.2
. 102 - —
grey state 50/24 filling 51.8 45.9
warp 45.7
. 102 — —
40/24 filling 44.5 .9
pre-setted warp 64.8
40.5 131 11.6750 0.2430
state 50/24 filling 58.1 .
warp 53.9
40.5 130 10.0800 0.2220
40/24 filling 49.8
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Table 2. Characteristic values of basic mechanical properties

Properties Symbol Characteristic value Unit Apparatus
Tensile LT Linearity of load-extention none KES-FB1
WT Tensile energy g.cm/cm?

RT Tensile resilience %

Bending B Bending rigidity g.cm?/cm KES-FB2
2HB Hysteresis of bending moment g.cm/cm

Shearing G Shear stiffness g/cm.degree | KES-FB1
2HG Hysteresis of shear force at 0.5 of shear angle g/cm
2HGS Hysteresis of shear force at 5 of shear angle g/cm

Compression | LC Linearity of compression-thickness curve none KES-FB3
wWC Compressional energy g.cm/cm?
RC Compressional resilience 9%

Surface MIU Coefficient of friction none KES-FB4
MMD Mean deviation of MIU none
SMD Geometrical roughness MM

Thickness & | T Fabric thickness mm KES-FB3

Weight W Fabric weight mg/cm? Balance
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Fig. 2. Effect of weight loss on the weight of alkali-
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Fig. 3. Effect of weight loss on the denier of alkali-
treated polyester fabrics.
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Fig. 4. Effect of weight loss on the thickness of alkali-
treated polyester fabrics.
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Fig. 5. Effect of weight loss on the apparent density of
alkali-treated polyester fabrics.
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g. 6. Effect of weight loss on the air volume in yam
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Fig. 7. Effect of weight loss on the linearity of load
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Fig. 8. Effect of weight loss on the tensile energy(WT)
of alkali-treated polyester fabrics.
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Fig. 9. Effect of weight loss on the tensile resilience
(RT) of alkali-treated polyester fabrics.
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Fig. 12. Effect of weight loss on the shear stiffness(G) of
alkali-treated polyester fabrics.
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Fig. 15. Effect of weight loss on the coefficient of
friction(MIU) of alkali-treated polyester fabrics.
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Fig. 17. Effect of weight loss on the geometrical
roughness(SMD) of alkali-treated polyester fab-
rics.
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Fig. 19. Effect of weight loss on the compressional
energy(WC) of alkali-treated polyester fabrics.
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Fig. 20. Effect of weight loss on the compressional
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Fig. 21. Effect of weight loss on the drape coefficient of
alkali-treated polyester fabrics.

Table 3. Effect of weight loss on the H.V. and T.H.V. of alkali-treated polyester fabrics.

fabric name 50/24 40/24
weight loss (%) % | 1% 14% 18% 0% 7%
KOSHI 923 | 8.27 7.9 7.67 9.22 8.15
HARI 0.5 | 8.2 6.75 6.49 10.03 7.28
Ly, | SHINAYAKASA 19 | 438 6.19 6.57 266 | 56
FUKURAMI 0.73 0.88 1.7 1.83 0.4 1.23
SHARI 3.62 5.37 5.81 5.84 4.33 6.1
KISHIMI 651 | 6.74 7.38 7.48 6.77 7.32
THY. 1.97 2.95 3.65 3.73 2.11 3.34
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