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A Study on the Heat and Moisture Transport Properties of Vapor-Permeable
Waterproof Finished Fabrics for Sports Wear

Bu Hun Son, Jin-A Kim and Oh Kyung Kwon
Dept. of Clothing and Design, Kyungil University, Kyungsan, Korea

Abstract : This study was to determine the characteristics of vapor-permeable waterproof finished fabric by the coating
method. 4 different kinds of coating fabrics (A : wet, porous, polyurethane, B : dry, no porous, polyurethane, C : shape
memory polyurethane and D : dry, porous, polyurethane) were used, which were developed recently. With this sample,
moisture transport rate (40°C, 45%RH & 40°C, 95%RH), changes of coating side's shape by washing times, water repel-
lency rate, contracted length, qmax, heat conductivity, heat keeping rate, heat keeping rate with cotton, heat keeping rate
on humidity, temperature and humidity within clothing etc. were checked. And it was done in a climate chamber under
20£2°C, 651+5%RH. The results of this study were as follow; In the moisture vapor transmission of sample B and C
increased on high temperature and high humidity, while sample A and D decreased, on this condition. Qmax rate had high
relation with ground fabric's surface properties and the order was A>C>D>B. Heat conductivity had high relation with
thickness and surface properties. Heat keeping rates on sweat condition showed around half percents of heat keeping
rates on normal condition, but had no relation with moisture vapor transport rate. Changes of the fabric's properties by
washing times were different in accordance with the construction of fabrics and the coating resin. Sample C had low heat
keeping rate on the high temperature and humidity, and high heat keeping rate on the low temperature and humidity.
Moisture transport rate of vapor-permeable waterproof ﬁnished fabrics had high relation with the properties of ground fab-
rics on low humidity condition, but on the high humidity condition, it was highly related with the properties of coating
resin,
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Table 1. Characteristics of fabric samples
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Fig. 1. The method of measuring for microclimate.

Ground fabric

. Thickness Weight
Sample Coating method . Yarn number (D/F) Fabric count (yarns/in) 2
Fiber (mm) (g/m”)
(wp X wf) (wp Xwf)
A wet, porous, polyurethane N100% 70X70 160X 83 0.14 103.2
B dry, non porous, polyurethane N100% 70/24 X 160/96 130X76 0.28 192.9
C shape memory polyurethane N100% 70/24 X 160/96 120X 68 0.18 109.6
D dry, porous, polyurethane N100% 70/24X320/192 160 X 60 0.26 182.5
Test method KS K 0415 KS K 0511 KS K 0506 KS K 0514

Note) N : Nylon



222 g OEA] A2d AL 20004
£ Fig. 13} 7t}

3. @z ¥ O

3.1, EiN

B AFox= AEPEE 40°C, 45%RHS} 40°C, 95%RH
9] ¥ 7 2HoR AASKA gyt A8 Ay, TS
NZE} FAL dgo] & AoE LEA U2 k(Yoon and
Buckley, 1984) S5215e B448 AEEA9 JFET
olia} Zedute] FFE FAlo) ZBd| Fojof g

Fig. 2& 7} A|59] Mgl e 29w SEMARRIOE, A
g o8] F-FxEe] AE B, CAME FFo] Bol itk

Fig. 3& 37 £F%7} 40°C, 45%RHS] “g3ioir 2] 203
Mg e 7zt Age B HilE veld Rojt}. Alg

[ i O i ¢

Fig. 2. Coating side's shape of samples (left: before wash, right; wash 20
times).
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Fig. 3. Changes of moisture transport rate by washing times at 40°C,
45%RH.
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Fig. 4. Changes of moisture transport rate by washing times at 40°C,
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Fig. 5. Change of water repellency by washing times.
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Fig. 6. Change of air transit resistance rate & moisture transport by
washing time (sample A).
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Fig. 8. Heat keeping rate of samples according to elapsed time and washing times on humidity.
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