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Change in Mechanical Properties of Polyurethane-Blended Fabric with Age
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Abstract Polyurethane-blended fabrics are widely used for their elastic properties, but they have the
disadvantage of deterioration with age and shape loss due to repeated wear.

In order to assess the extent of these negative features, this study compares the measured values of mechanical
properties of polyurethane-blended fabrics immediately after purchase with the measured values of the same
sample after ten years or more. We conducted accelerated degradation tests on new specimens to investigate the
factors that affect the change in properties.

The results showed that the tensile properties and shear rigidity of polyurethane-blended fabrics changed with
age. The fabric of polyurethane blends treated with accelerated degradation by the jungle test showed more
elongation, and the trend was consistent with that of aged materials. On the other hand, the fabric became thinner,
lost elasticity, and decreased elongation rate in the degradation test that reproduced wear fatigue, suggesting that
mechanical property change was different between aging and physical degradation.

Keywords: polyurethane, stretching fabric, mechanical properties, aging, jungle test
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Fig.1 Appearance of the stretch jeans after use.
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Table 1 Fabric details.
Specimen Material weave Thickness Weig? ' Stretf:h
(mm) (g/m’) direction
A Cotton, Spandex Plain 0.31 171.1 Weft
B Wool80% , Polyester 18% , Spandex2% Twill 0.39 217.2 Weft
C Wo0191%, Polyester 8% , Spandex1% Plain 0.31 144.5 Weft
D Wool 63%, Viscose rayon 35%, Spandex2% Twill 0.62 268.9 Weft
E Wool 66%, Cotton 33%, Spandex1% Twill 0.76 379.1 Weft
F Wo0191%, Polyester 8%, Spandex 1% Plain 0.34 151.1 Weft
G Wool98%, Spandex2% Twill 0.61 244.5 Weft
H Woo0l89%, Nylon 9%, Spandex2% Twill 0.68 237.7 Weft
I ZE(C;’;C mﬁ’;?ﬂ;ﬁ : SI;ZE;:;TD/?%’ Nylon 9%, Basket 0.68 2336 Weft
J Wool 66%, Cotton 33%, Spandex 1% Twill 0.76 363.4 Weft
K Cotton, Spandex Twill 0.61 2434 Weft
L Wool, Silk, Cuprammoniumrayon, Spandex2% Plain 0.65 2449 Weft
M Cotton, Polyester, Spandex Plain 0.49 185.5 Weft
N Cotton 95%, Spandex5% Twill 0.56 229.4 Weft
(6] Cotton, Spandex Plain 0.46 209.9 Weft
P Cotton, Spandex Plain 0.31 168.7 Weft
Q Cotton 95%, Spandex 5% Corded velveteen 0.46 174.9 Weft
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Fig.2 Change in EMT(weft direction) by aging.
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Fig.3 Change in G(weft direction) by aging.
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Table 2 Fabric details.

Sample Material weave Thickness Weigzh ' Stret'ch
(mm) (g/m’) direction
a Wo0l197%, Spandex3% Twill 0.55 206.71 Weft
b Wo0197%, Spandex3% Satin 041 215.42 Weft
c Wool98%, Spandex2% Twill 0.67 238.25 Warp Weft
d Wool 55%, olyester44%, Spandex1% Twill 0.68 229.44 Weft
e Cotton 95%, Spandex 5% Twill 0.46 248.14 Weft
f Cotton 97%, Spandex3% Twill 0.26 158.05 Weft
g Cotton 97%, Spandex3% Plain 0.51 261.00 Weft
h Wool 65%, Viscose rayon 30%, Spandex5% Satin 0.44 258.47 Weft
i Cotton 60%, Nylon 36%, Spandex4% Twill 0.57 280.87  Warp Weft
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Fig.4 Change in EMT(weft direction) by jungle test.
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Fig.5 Change in LT(weft direction) by jungle test.

100
W original
248h
20 | 096h
60
=
e 40 |
20 E
0 =
g

Sample

Fig.6 Change in RT(weft direction) by jungle test.
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