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Abstract

The purpose of this study was to investigate the effect of hydrophilicity of the fiber on the
water vapor transport properties of the fabric by using double layered fabrics of natural and
synthetic fibers such as cotton, wool, nylon, dacron, orlon and polypropylene. Wickabilicy and
absorption rate were measured to determine the absorbancy of the fabrics. Dynamic and steady
state water vapor transport properties were measured by cobaltous chloride method and
evaporation method, respectively. Absorption was in the order of orlon>cotton>wool>
nylon>polypropylene>dacron. Dynamic surface wetness of synthetic fabrics were faster than
that of natural fabrics.

For the double layered farbrics, higher water vapor transport was resulted when the natural
fabric was exposed to lower vapor pressure and synthetic fabric was exposed to higher vapor
pressure than when the fabrics were layered the other way around. Opposite result was
obtained for orlon, which suggested that when the fabric of high absorbancy is exposed to the

environment and lower absorbancy is to the skin, higher water vapor transpont could be

resulted.
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Table 1. Characteristics of fabrics

Fib " Fabric count Fabric* Fabric**

tber cave (warpxfilling/5 x 5 cm) thickness {(mm) weight (g/m?)}
Bleached Cotton sheeting Plain 104 x 102 0.39 152
Wool chailis Plain 104 x 104 0.33 108
Nylon 6.6 (Polyamide} Plain 104 x 120 G.46 136
Dacron (Polyester) Plain 104 x 80 0.39 164
Orlon (acrylic) Plain 96 x 76 0.41 140
Polypropylene Plain 96 x 80 0.50 168

* KS K0506

** ASTM D 1910 — 1964
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Fig. 1. Dynamic Surface moisture device.
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M (%) . amount wicked, percent of weight of

W (Wickability) =

the fabric strip
H(cm) : Height of liquid wicked by fabric strip

(2) =3ty (Drop Absorption Test)
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Table 2. Wicking characteristics of fabrics

Fiber M (%) Mw (%)  Mf (%) H Hw Hf W Ww Wi
Cotton 39.6 40.0 39.2 6.6 6.8 6.3 2.8 2.7 2.5
Wool 25.9 25.8 259 3.1 3.1 3.0 0.8 0.8 0.8
Nylon 10.5 9.9 114 1.1 0.9 1.2 0.1 0.1 0.1
Dacron 2.5 2.5 25 0.3 0.3 0.2 0.6 0.0 0.0
Orlon 31.7 41.4 22.0 9.0 9.3 8.7 2.9 3.9 1.9
Polypropylene 247 229 26.5 57 6.2 5.2 1.4 1.4 1.4

M (%) : Amount wicked, percent of weight of the length of the fabric strip
Mw 1 M (%) of warp strip

Mf 1 M (%) of filling strip

H : mean of Hw and Hf (cm)

Hw  : height of liquid wicked by warp strip (cm)

Hf : height of )iquid wickcd by filling strip (cm)

w : wickabiiity =M (%), H (cm)/100

Ww  : weight of liquid wicked by warp strip

wf . weight of liquid wicked by filling strip
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d. Dacron Fabric (80 %) e. Orlon Fabric (80x) f. Polypropylene Fabric (80 X)

Fig. 2. Scanning Electromicrograph of Various Fabrics.

a. Orlon Fiber (1000 X) b. Polypropylen Fiber (1000 %)

Fig. 3. Scanning Electromicrograph of Various Fibers.
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Table 3. Drop absorption rate of fabrics

Fiber Time (sec)
Cotton 2
Wool 270
Nyton 6.6 350
Dacron 5,400
Orlon 1
Polypropylene 1,800

Table 4. Porosity, open free area, air permeability and water vapor transport of the fabrics

Fiber Porosity (%) Open free area (%) Al(rffae/rszefn?;my (g/\:vn\z/T%h)
Cotton 75.3 7.8 93 10,888
Wool 75.2 21.6 240 12,938
Nyion 6.6 70.2 10.8 129 11,560
Dacton 69.5 8.0 178 13,964
Orlon 70.9 6.6 138 14,169
Polypropylene 63.1 20 41 11,674

Table 5. Air permeability and transported water vapor through double layered fabrics

Nylon Dacron Orlon Polypropylene
Alr Permeability Cotton down 57 70 65 32
(ft* /fe* /min) Cotton up 61 70 64 34
WVT Cotton down 8,872 10,866 9,897 10,626
(g/m? - 24n) Cotton up 9,544 10,626 11,856 9,681
Nylon Dacron Orlon Polypropylene
Air Permeability Wool down 98 120 108 40
(ft? /ft?* /min) Wool up 105 123 96 36
WVT Wool down 10,933 12,574 11,686 11,504
(g/m? - 24n) Wool up 12,551 12,096 12,232 12,278
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