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Effect of Fabric Structural Parameters and Surface Finishing Characteristics to Water
Repellency/Proofing/Vapor Permeability of Breathable Fabrics for Sportswear Clothing

Hyun Ah Kim'
Korea Research Institute for Fashion Industry; Daegu, Korea

Abstract: This paper examined the water repellency, water proofing and water vapor permeability of twelve types of
woven fabrics for sports wear clothing. Their physical properties were compared and discussed with the fabric structural
parameters and surface finishing effect. A water repellent property of 100% was obtained in the coated or laminated water
repellent finished fabrics; in addition, cotton/nylon breathable composite fabrics treated with a laminated finishing and with
low fabric density showed a 90% water repellency. Water proofing fabric above 6,000 mmH,0 hydraulic pressure was
achieved by coated or laminated finishing; however, high density fabric or medium-level coated fabrics exhibited 100%
water repellent and low water proofing characteristics. Superior water vapor permeability characteristics with good water
repellency and proofing properties were achieved at the 2.5 layered low density and with 0.7 - 0.9 cover factor nylon fab-
rics treated with hydrophilic laminated finishing. The regression analysis for examining the effects of fabric structural
parameters and surface finishing such as coating and laminating to the water vapor permeability exhibited a high deter-
mination coefficient of fabric structural parameters of 63.5%; in addition,, main factors among fabric structural parameters
appeared to be cover factor and fabric thickness per weight. Coating and Laminating factors exhibited determination coef-

ficient of water vapor permeability parameters of 36.5%.
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Table 1. Specification of the fabric specimens

Specimen

Yarn number(d)

Fabric density

Wp Wf Material characteristics Remark
no. Wp . S
(ends/in) (picks/in)
1 80 83 232 120 Nylon hydrophilic polyurethane laminated fabric 2 layer
Group 1 2 56 71 170 93 Nylon hydrophilic polyurethane coated fabric 2 layer
3 84 108 85 85 Nylon hydrophilic polyurethane laminated tricot layered fabric 2.5 layer
4 131 121 95 140 Polyester hydrophilic laminated fabric 2 layer
G 5 5 68 164 233 100 Polyester laminated fabric 2 layer
rou|

P 6 56 65 212 130 Polyesterr microfiber high density fabric 1 layer
7 53 54 158 72 Polyester microfiber high density fabric 1 layer
8 92 183 160 68 Nylon-66 PU Teflon finishing and microfiber high density fabric 1 layer
Group 3 9 177 80 165 124 Nylon-66 Wet breathable coated fabric 2 layer
10 89 178 152 70 Nylon-66 Dry breathable coated fabric 2 layer
11 41 272 118 83 Nylon/cotton laminated fabric 2 layer

Group 4
2 64 67 120 108  Nylon/cotton laminated fabric 2 layer

LI _ ||~ rubber bolt
‘\ Spray nozzle >

A "
specimen

manometer
Unit : mm

Water bath
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(a) water repellency

apparatus

(b) hydrostatic apparatus
(KS K ISO 811)

(c) WVP apparatus
(KS K 0594)

(KS K ISO 4920)

Fig. 1. Schematic diagram of the water and vapor permeability measuring apparatus.
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olF 2mm= 3 F =3 AR ZTE 10mm= STk
AlES] FHE S5 £O= s FEAlke] ARle 3mmrt
7 sith. FEE 40+£2°C, AUEE 50+ 5%2] 28
& Al 1A17ke] A T AE FAl(g, mg)E SAs
T 20£1°C, 65+5% RH ZelellA 1A 23 & Al
9] FAl(ay, mg)E S5t oFfe] <Eq.1>0=E FFEZ(WVP)
£ S48

WVP = IO(H‘T_“?) Eq.l.
where, WVP : water vapor penneability(g/m2~h)
a;— a,: mass change of specimen for one hour

S : specimen area(cm?)

3. HSTEQRFHHYE ) £
FEAE A Het AEe] UEE ARS] A=

o] ANIYEE HEY =34 (Weave Density Coefficient, WDC)

2 <Eq2>E AHEsl] AAVIETHKIm & Kim, 2010).

WDC 25.4°
WD x FD = e o — =22
WF = (D, + D>
here, WF =~ c,)z .
wnere, = R . weave

WD : warp density (ends/in)

FD : filling density (picks/in)
WDC : weave density coefficient
D :yarn diameter (mm)

2
d=a’=,of><-7?:?—><9><105

py: fibre density
d : denier

factor

R :number of yarn in the one repeat weave

Eq.2.

C,:no. of interlacing point on the one repeat weave
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3. 41} U =9 BT 3, 4, 128 AEEA 3H AEE ULE HE ULE
EIES 34 e 55 ARSte] e’ d
31. F55 29 WrEY 2.5-layer AlEZ, 72 UAE 2-layer A1EQ] 197 24 AR
a7 2 7ROl wE FE5E A ReAee] B BT} =2 WS BAth 4 AEe EElliE AHE
2 FEAE v SOSEE AIRHEE ol BA4S Bt Aad EejolaE 55 ghvlel’et A8, e Ed
AT Table 201 12714 Al&8] BAXE HeERASITE 2El9] 214 EEjolaE EEOR Evol’d Als sH
Table 2004 WF=5 Uehll= WR(Water Repellency) %t H2o}h ¢F 4,400 mmH,0 2 WS BT ol 59 A
M B g Uxe] Y] FHFHES 100%] TFEE B 2o 7AMHE (1.09) Bt} 48 A 5e] =2 7/HHE](1.60)°]
ot wHE ZEoAE A& AlRo|HA, Wkl gF | 118 Ao® Rojzivh, B3 7he EEoXE A& o,
ez TH ’\L&‘r HAEM 2AEQ] 114 AR0A 90% & giujdlol] a1A] ¢k wEkE FEQ] 6W, TH AlRe] W
o] RS HAIT o] Axea IUE FHAECL R /3 1,000 mmH,0 ©Jske] wi-g- we 3rs vehfie] dE
W7ol qF | A9 100% 73S Rolx] B3l rke Tog WEAAE Qe oHte AE & T doH, =2
e & ek Tt & AFelM ASE AR S 8 A FAWHE S} T 2-layer o -2 o]’ 7hgol € A
S5 davhge] ® 19 UAE HERA e o & % 10,000 mmHg °1de] =& WHEE 48 F dtke A
o2y yA% ZEFHHE:1.60, 1.58)1\:} F e 7} 2.44 ol algiT.
EA A 22 2R AEolH FAE 67, TH AR H] ShA, ﬂ% TRE HEZ Wby ﬂﬂﬂ I-layer A=
f wig- FA9H, g BEZE WUt XMOH ofsf w4 WA EQ] 8 AR WEEE 100%E Hou Wes A
o] 100%%S ER1EHATE 90% FEe] WS Bl 11 Al FollME 1,000 mmH,0 ©]3}e] e H%*%P LEhfo] &2
B Al A AR At ULE ZeRIEAPT ARSE of| 2~F 1‘?le A& e TH AlES HSE HeAdS B
wAEE, AWz} 081018 W=7} Grobx] 90%¢<] Ead oS sk F, o, TH AR} o] EejoliE At
2 ngrh aed ge selely mARRA A" ofd AWEY} 24485 ZVEE YAE AAEA AR
095 AE2A YE7}t £ 12H4 A= 100%e] Bds B 24 wevkee] | Aeoldeis e EelolaE AR
domH wAZ| WrrE WEF B2 A9 AT U2 oMt T AlEet 2 AelE HolA] %= 1,000 mmH,0 ©]st
gelsigict. o we Upeke BltkE A% % 4 Qrk EF LR
PR PG S 2E 6,000 mmH,0 o] WL
32, S&%Bel WSy o7 Slaire st shliElely skge] BAoleks A
Table 20 <l ®<=%=(Hydraulic Pressure, HP) %73} golslTh
A WFete] 10,000 mmH,0 BES] S AFE HAE A A9, 89 MBS 2e YABAR ANE 422, 72
Table 2. Physical properties of the fabric specimens
Cover . .
Sample No. Material Breathable type 2?2; (mnl;lgzO) ( g/\zn\gi)) S(tlral;cetfsr)e Factor Th(lr(;?:;:ss (\;//ecllil;;
(WDC)
1 Nylon Laminated 100 8730 8423.2 2 1.23 0.189 0.011
Group 1 2 Nylon Coating 100 5700 8111.3 2 0.96 0.112 0.0096
3 Nylon Laminated & tricot 100 10000  12166.9 25 0.66 0.321 0.0137
4 PET Laminated 100 10000 7612.1 2 1.60 0.256 0.0143
Group 2 5 PET Laminated 100 5585 6326.9 2 1.09 0.291 0.0163
6 PET High density fabric 90 773 10856.6 1 1.60 0.154 0.0091
7 PET High density fabric 90 300 11792.5 1 1.58 0.117 0.007
8 Nylon High density fabric and Teflon finish 100 838 2495.7 1 2.44 0.315 0.011
Group 3 9 Nylon Coating 100 2245 2632.6 2 1.33 0.346 0.015
10 Nylon Coating 100 1500 112309 2 0.73 0.37 0.015
Group 4 11 Nylon/Cotton Laminated 90 6025 11854.9 2 0.81 0.109 0.0081
12 Nylon/Cotton Laminated 100 10000  8797.6 2 0.95 0.382 0.0225

note : WR : water repellency
HP : hydraulic pressure
WVP : water vapor permeability
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Fig. 2. Water vapor permeability of 12 fabric specimens.
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Table 3. Regression analysis between WVP and fabric structural parameters

Water Va}()&r]\fg;meablhty X; Regression equation 2 (5 1/2:)132)
x = thickness
WVP X, = weight

by regression x3 = thickness/weight

x4=cover factor

y=-363.9-91894.2x, + 1342132.6x, + 11151.0x3 — 5769.96x,  0.635 0.094

x| = thickness
WVP X, = weight
by backward x3 = thickness/weight
regression x4=cover factor
xs5= layer

¥ =1236.995-85653.722x; + 1250290.791x, +10363.567x3 —

5791.508x4 — 250.562x5 0636 0197
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