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< Abstract>

The purpose of this study is to investigate water and water vapor transport characteris-
tics of underwear fabrics.

Experimental materials were cotton woven fabric and cotton knitted fabric, nylon
tricot (untreated and hydrophilic finished) and cotton/polyester/cotton triple layer.
Cotton knitted fabric have three types of knit structure (interlock, rib, plain stitch) and
knit with either 38’s or 60’s combed yarn. And cotton woven fabric have plain weave with
60’s combed yarn.

As experimental methods, vapor cup test, dynamic method, vertical wicking test and
transplanar uptake test were used.
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The results are as follows.

1) In cotton specimens, the order of water vapor transpiration (wvt) was plain>rib>

interlock in the same yarn diameter. The knit fabric of thinner yarn showed the better wvt

among the same knit structure,

2) In cotton specimens, the order of water absorbency was interlock > rib>plain in the

same yarn diameter. The knit fabric of thicker yarn showed the better absorbency among

the same knit structure.

3) When knit fabric (60’s plain) is compared with woven fabric (60’s plain),

knit fabric showed faster rate of wvt, more amount of uptake and slower rate of water

uptake than woven fabric did.

4) When compared untreated nylon with hydrophilic finished nylon, hydrophilic fin-

ished nylon showed much more water absorbency than untreated nylon did, but showed

same rate of wvt.

5) The water transport characteristics of triple layer underwear fabric showed that the

thinner and the lighter one, the better wvt and absorbency did.
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Table 1. Characteristics of specimens
Specimens Material Structure Yarn Density (in”?) Weighzt Thickness  Twist
Number wale course (g/m?) (mm) (t.p.i.)
38i interlock 78 44 199.7 0.721
38r rib 1 x1 38's 70 48.5 161.5 0.569 214
38p Cotton plain 475 46.8 122.7 0.407
stitch
60i interlock 84 48.5 135.2 0.579
60r rib 76 53 107.5 0.439 29.2
60p Plain 60’ 55.5 46 85.1 0.312
stich
60w Plain 96 96 70.8 0.203
weave
Hydrophilic
NT finished 32 52 77.78 0.264
Nylon troict 140d
N Untreated 32 52 80.71 0.261
Nylon
CP1 41 36 259.7 1.352
Cotton/PE triple Cotton
[cotton layer 38’s
CP2 44 42 284 1.516
m C  : warer bath
D : dried air in let Dd
o E : silicagel '
\R F  : specimen g
e G,H : stopccfck e
}-\ iy P 1 : gum ring o _
E £ / J :clamp
—ﬂ:—\\ M : electric hygrometer
S : sensor
YH g
v ! vacuum pump Time
g im
) RaemF < J W : distilled water {min)
— B 1¢ 2cm Fig. 2. Typical response during a dynamic method.
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Fig. 1.

Testing apparatus by dynamuic method.
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Fig. 4. Typical response during a demand wetta-
bility under negative pressure gradients.
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Table 2. Moisture transpiration data for cotton specimens
air permea- L F
Specimen syp? (%) Ddb (%) ts, (sec) Cover factor bilitya(cm?/ Poroslty (%) Bulk de;‘s"y
2 {g/em?)
secfcm?)
38i 37.0 43.0 345 29.5 49 82.0 0.277
38r 38.1 43.3 288 17.2 94 81.6 0.284
38p 40.6 45.5 258 16.9 103 80.4 0.302
60i 37.3 440 321 25.1 121 84.8 0.234
60r 37.7 44.6 264 16.2 222 84.1 0.245
60p 39.1 45.8 210 14.1 223 823 0.273
60w 36.8 45.0 228 23 90 77.4 0.389
a : water vepor transpiration by static mothod

b : water vapor transpiration by dynamic method

. _V tex tex : Sl unit
¢ : cover factor i ( I+ ioop length {mm)

d: air permeability (cm/sec/cl)

bulk densit cm?
e : Porosity (%) = 100 (1 — v (gfem®)

fiber density (gfcm?)
Weight (g/m

ight (g/m) 10!
thickness (cm)

f : bulk density {g/cm) =

: analyzed on clements MFG. Model G12A clements cadillac.
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Fig. 5. Effect of time on the ratio of water vapor transpiration of cotton specimens.
Table 3. Data of a vertical wicking test of cotton specimens
Specimen H? Hwb Hc® Md (%) Mw® (%) Mcf (%) we th (g) wc'(g) wt (g)
38i 16.85 18.4 15.3 223.4 212.4 234.4 37.5 1.90 1.81 199.7
38r 1515 17.2 13.1 210.7 193.9 227.4 31.6 1.49 1.22 161.5
38p 13.05 14.2 11.9 199.9 199.0 200.7 26.1 0.87 0.74 122.7
60i 14.4 14.7 12.1 264.1 258.2 269.9 353 1.34 1.16 135.2
60r 12.85 14.3 11.4 2445 229.0 360.0 31.2 0.91 0.84 107.5
60p 9.8 11.0 8.6 251.7 239.2 264.1 24.5 0.55 0.48 85.1
60w 9.8 9.8 9.8 157.8 165 150.6 15.5 0.29 0.26 70.8
a. H : Mean of Hw and Hc {cm)
b. Hw : height of liquid wicked of wale strip (cm)
c. Hc : height of liquid wicked of course strip (cm)
d. M (%) : weight of liquid wicked relative to the conditioned wieght of the length of the fabric strip
e. Mw : M (%) of wale strip
f. Mc  : M (%) of course strip
. W : M (%) x H {cm
& wickability = 1 (0 X H (em)
100
h. Ww : weight of liguid wicked of wale strip
i. Wc : wight of liguid wicked of coures strip
j. Wt : weight of specimens (g/m?)
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Table 4. Demand wettability data for cotton spe-

cimens
Specimens TPW (g) TPV (g/sec) t50 (sec)
28i 3.3 0.058 38
38r 2.5 0.04 37.5
38p 1.3 0.024 33
60i 2.3 0.036 55.5
60r 1.5 0.021 39.5
60p 0.9 0.013 38
60w 0.8 0.04 11
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Fig. 6. Effect of time on the amount of water uptake of cotton specimens.
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Table 5. Moisture transpiration data of Nylon
specimens
Specimens SVP (%) Dd (%) t 50 (sec)
NT 37.7 46.8 270
N 33.1 45.6 252

AYAAE B BAMLE & He B 25
WY Eo] FiRiEel gloiA o] & zbe]F Bolzm Y
A ¥EE YT U

2) Bk

o} Table 6& NT2} Noj ikt EEg#ER | of,

oh& Fig, 72 TPU gkoll & AgA 2 ok
&S A17bd stol] afet vebd Zele,

Table 62 Fig, 78 %3f 5= TPU gkell W& IE
KR MARKEES 21 AT YA Eel tpw
7b 0.6g°] 2 RIL vt &l 056golch, tpve #



10 A g7t A 38 A

D #2644 3 1988

Table 6. Results of a absorption test of Nylon

specimens
test Method TPU VW
specimens t50 tpr tpw Hwc Wwc
{sec) (2) (cm)
NT 21 0.02 0.6 9.70 9.6
N 45 0.001 0.56 6.87 4.6
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Table 8. Results of a absorption test of triple layer
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(sec) (g/sec} (g) (cm) (cm) (cm)
CP1 275 0.10 2.8 148 12.8 13.80 21.32
CP2 240 0.07 2.2 16.0 11.7 13.85 16.88
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