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Hand and Preference Evaluation of Laminated Waterproof Breathable Fabric

Eui Kyung Roh and Kyung Wha on"’

Dept. of Clothing & Textiles, Chonbuk National University; Jeonju, Korea
I)Dept. of Fashion Design, Chung-Ang University, Seoul, Korea

Abstract : This study evaluates the objective and subjective hand as well as the preference for hand and outdoor jackets
on laminated waterproof breathable fabrics with different constituent characteristics to identify those best suited for con-
sumer needs. Mechanical properties and objective hands were measured by the KES-FB system. The subjective hand
and the preference of laminated waterproof breathable fabric for outdoor jackets were rated by the 20's and 30's women
experts with tactile and visual senses that utilized a questionnaire with a seven-point semantic differential scale; sub-
sequently, the flexibility and compressive elasticity of laminated waterproof breathable fabrics were low. However, light
and thin waterproof breathable fabrics with a smooth surface had high scores in smoothness, fullness & softness and total
hand value. In addition, laminated waterproof breathable fabrics were classified into three hand factors: flexibility, density,
and surface properties. There were significant differences on flexibility and surface property perceptions, hand and out-
door jackets preferences according to the characteristics of waterproof breathable fabrics. The hand preference of the lam-
inated waterproof breathable fabric improved with decreasing 2HB and increasing EM. However, EM showed positive
effect for outdoor jacket preferences. Those that were flexible and smooth were preferred for outdoor jackets.

Key words : laminated waterproof breathable fabric(2}| U] ® F&%<* 2 &), mechanical properties(% 8H4 5-79),
objective hand(Z} 24 €))), subjective hand(F#2] ©l]), preference(X1 3 =)
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g, gdloly 7k, IEE A& ARE 59 4L ok
grdlolg] BfYe] BFW AAlle olFA] fld FAE A"
slo] M Fad 2 ted g9E5e AR F, o8 &
HEo] Fudlo]’ate] AZHTHCho et al, 2010; Kim,

2009; Mukhopadhyay & Midha, 2008). t}z-Ale] ZjH|ER}
ZF Q9 2ol (polytetrafluoroethylene, PTFE) Z&52 ARF&-SH
Goretex AJE2] 7Nt o2, F5 WA WHEY Q) (membrane)
2 A ARl 7P 2 RIS AR AL dem, 7t of

2] o5 A% YA 2 218e a3 Ak,

MR RAFE Al RS Bt oF oAl
THE8E HIRT o8 7R BRE WolEIth. gk LA
A R B g A SolA 2R deke B 9 e
FAS AFS AE3p] Wi, oFaAle] S ALt
HHog ®), 74 2 HNEwo] 9S FrhRoh et al., 2013:
Roh & Kim, 2010; Roh & Oh, 2013; Roh & Ryu, 2007).
oy F5U e Az A o’ 34E ot
of, AAle] FA Wsle} I BAWEE ke, dvt &)



o= e g B4, "ot 2AE vl "k ghedlold
5 aAe S F7HE o}, ARH(G), A s=H|E
A 22(2HG, 2HGS5)7} F7b8ta, 747+ 3 7} (primary hand
value)dll M= 7FAx(stiffness)’t A3l S713tth(Jeong &
An, 2002; Kang, 2007). Kwon and Kwon(2008) F<5H<e
AE 7 yEx A5 Fvold FE5HT 4582 39

# AFEA A Kol s zpolrt lom, 72t B F
I=(smoothness)9} F-f-=(fullness & softness)ollA] ]38t =}

7} et st

o

#a 7pgel ojs) 2vgFol AP @AM Hao
2, 71500 WSS ek Ty stel

st

obgEo] AFEC] QFEHIL 9lom, ol 4xje
Y, 34 g 9 e o8 71€0le FAlolth 1
U FF5E e dFe Az, Aol A3 8 H
7HE 952 AFE2 UdtJeong & An, 2002; Kwon &
Kwon, 2008; Lee et al, 2012; Qi et al., 2002). ZH]=}2]
teke S5 w77 fste] B Al | ATe
A B A o HyHEER o}, 34 ok ds
T A @s] ATElo] LHte] 7l vEE & e
F5UT & AAE 23 As7F el

wEhx] 2 Atel= gevleld B BT AES o]

AAJste] uvlold FE A A Al

o
=
NzAR $esur Gk
2. iy

2 Ay Anste gy Rews HE
(waterproof breathable fabric, WB) 652 AM-3IoH, A&
©] 592 Table 13 2t}

s AEEY sk B4 B skl A
54, 9954, Ad54, ¥U5AEH ¢5542 KES-FB
system(Kawabata Evaluation System, Kato Tech. Co. Ltd.,
LS ol &ste] RFAS 2dstolA BHrlsldinh & Al
M AFET TpFRe] AR FATE Fhepity Aol A4 E

Table 1. Characteristics of laminated waterproof breathable fabrics

elo)d) ey 2] B9 H5E G} 855

AR AL A dlolEle] Mol iR 7] wiEe,
F5 289 98ky EXX= KN-101-WINTER(JACKET)

2

| 2-8-3}o] 747} H7FX)(Primary Hand Value, HV)S 4H=3}
ATH(Kawabata, 1980). 3+ KN-301-W-JACKETS ©]&-3}o]
=3} el gk(Total Hand Value, TH.V.)g AH=3131

S " 9 AseE Hris] 98k 2Ee ek 34
B EAEAA, 4EE, A4, Bdsls, Es, e,
Frkd, d554)S vehlis J8AHASTM D123 -13a:
Asiet, Wwsicy, ZAlseity, B, gasic), AU,
e, FFsith, A2 A, 7Y, LEEESIT, 3
gafch, AA, vy, 2t} wEEsithe), £33 R ok
Zo] AR AE=e] T Hrl ARSIt £35S 7
Ao ofmu)EHE olgale] iy ¥ hE 7R, w)
%A ¥PE 1R ARAE ISR 20-30009] 9
g A gighdA, AL oFAA tiRtely, WA Tho|A], A
tRtolY, AHad A7 59 AE7F 2082 o= 2015.
5. 4~5. 6 &<, AIE(30x30cm)E TFESH R )7, T2,
w371, 2AR7], Eolme)r], B7I7)eE wEE o Hrt
s 3k

=

o

AFEEA SPSS 18.0& o8-8t R, ddTikA
(ANOVA), Duncan®] T W9 BIEE, A2, 3AEY

5wl ZAsiTh

3.1.1. 93 B4

gvoly] FH AEES] 98 548 AuE 4+,
Table 29} 7t} 21784 (extension, EM)°] 45 & Sod&
oJujgitt. WB 29 EMe] thE F&FWs HAEEET IH,
WB 5, 621 EM2 27| Yelslth. ol 3o A4d Fi
W AE(WB 2)0] F(WB 5, 62t wapdo] Hof JFi
7t Z7) W&o, Aol 5skA veRd Z1oE HRlt
Hell ripstop 2249] WB 12 © $Fal 7PHAR, Al
WB 2 Bt} 2k Ao 2 Uehgtt. o9 e Aie #2 B

Fabric no. COE;::(% ) Yarn type Weave Layer Th(l:rzlkr:ll; 5 (rzv;fitz) l();r;:ztil Base
WB 1 P 100% Filament Ripstop 2 0.12 6.14 216*150
WB 2 P 100% Filament Twill 2 0.17 6.98 193*162
WB 3 P 100% Filament Plain 2 0.20 11.79 137*%90 Porous hydrophobic
WB 4 P 100% Filament Plain 2 0.21 11.76 135%100 PTFE laminated
WB 5 P 100% Filament Plain 2 0.30 15.75 161*75
WB 6 P 100% Filament Plain 2 0.31 14.15 164*72

P: Polyester



856  SF/ Y EIR] A17TH A5E, 2015K

Table 2. Mechanical properties of laminated waterproof breathable fabrics

Tensile Bending Shear Surface Compression

Fabric no. EM WT RT B 2HB G 2HG MMD  SMD wC RC
(%) (gf~cm/cm2) (%) (gfcmz/cm) (gfem/em)  (gflem-deg) (gf/em) - (um) (gf~cm/cm2) (%)

WB 1 3.78 8.55 77.51 0.054 0.021 5.05 6.36 0.043 2.16 0.026 88.46
WB 2 14.18 29.83 59.22 0.049 0.025 3.86 438 0.011 2.04 0.037 75.68
WB 3 2.99 6.25 74.30 0.120 0.063 5.44 8.48 0.016 2.34 0.058 58.62
WB 4 4.04 8.08 66.97 0.088 0.054 3.89 4.99 0.023 2.19 0.033 54.55
WB 5 1.60 3.13 79.34 0.355 0.187 548 7.70 0.020 5.03 0.166 40.96
WB 6 239 5.10 77.04 0.172 0.103 3.76 448 0.021 5.70 0.094 52.13
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Table 3. Primary hand value and total hand value of laminated
waterproof breathable fabrics

Filz:lc Stiftness Smoothness Fzggiisss& T.H.V.
WB 1 5.79 0.45 0.08 1.53
WB 2 3.88 542 3.56 2.10
WB 3 8.15 2.73 1.49 1.28
WB 4 6.71 1.31 -0.22 0.75
WB 5 11.17 0.64 1.49 0.78
WB 6 8.40 1.35 1.48 1.44




A |

Ly =(smoothness)= 44 2] UHll

g 9 /AF, F= 1%34' Aol glom, ¥HEA, U455

FEA] FTS L=t TH(fullness & softness)——

Tk, Feele BH -?—EEH?: 217473 (soft extensibility)2-
q

=, QIEEA, BUEA, A5 e WEThKawabata,

@, ddgdas Sl ELQF’% A5, AIEEA,

B Ao AT URRe] Fgs HEE

23, felwsh Fhwe A ved. ol 2upye)

N
O
re

o,
m
;‘n; ?lr

W AREe grdoz §gloll), Ry 9 9= ey
e #do] Hom, ydw HEd dF FHes Are W
ek Az} Aol Sleg HolEth XY el et W
Pl 23, FUIY 5, F9 3 A F F¥4o] 1, )
1290, PEo] Fol3t FHus AB(WB 20 FAE, F

4, 5)°] 7z} 3*7}2]‘:‘ Kawabata
(1980y7F AAIEE HE(0~10)5 HolWker(-0.22, 11.17), ol+=
vg}, I, 3 wet wrle g Zol dE o F
Bof| 7|23 AE g 71F0M 2= wﬂi 4% < thPostle &

£ U Q8 BhE 24k

Slo)d) e A2 B9} JEE G7F 85T

3.2 FH ot

3toq R?:‘?"H(—zr*g-ﬁr, var1max)~ EH S
So] WA d3AAe Hrshr] 9lske] Al#w B2 (Cronbach's
S AAEIITH(Table 4). T8 AE2E2] B 2219 49
HE Eo)7] sl 179 F8AF &, 220 AR 7 8%l
o] NFE g HFE FEAES T AES H 89
FAgsicty dasly ALAZTHKwak, 2013). EAlsch
‘—‘?—E%E}’, "d%*é?ldr’ TP, TPETE, (LEESITY
, mEEsith Fol Al ]E]‘}iiftl, ol ¢
4, ’L%‘é %éﬂi/‘q zHeH
o 2 A3, A7 (Flexibility), U“:73.'(Densl'fy), EHE
(Surface property)] Hl £%1¢] =E&EHUeH, 7+ 89l
Cronbach's a= 0.68~0.839] #2 7F4 8A1E°] )
BWryekd] Alzlde] vkl ekt
Zdazelle wesitl, fdsich, TRk, wwsiobel 7+
o] A9 ‘Igl’?i/gj’]' -V*‘j*’] UE FEAERE N, Y
SEolTh e} o] AAle] AANE Fd
°ﬂ“ Rzhs O}U‘r ‘Uﬂﬂ"’q‘jr’ﬂ 2o
_l?_

=

p

O
-}

o 10 ox ¥O

[0
-

i I:M

13
X

I=2 ==d 89l X—Vﬂ%ko] %—*r%‘ o-r°ﬂ Qi%]o}"% o] F-2]

o

Table 4. Factor analysis for adjectives on laminated waterproof breathable fabrics

Component Rotation sums of squared loadings
Adjectives Cronbach's o
Flexibility Density Surface property Total % of Variance = Cumulative %

Hard 0913 -0.100 2.68 33.55 33.55 0.83
Pliable -0.801 0.162

Thick 0.755 -0.193

Stiff 0.736 -0.202

Compact 0.882 1.58 19.74 53.29 0.70

Open 0.102 -0.866

Smooth -0.163 0.141 0.862 1.57 19.62 7291 0.68
Slippery -0.249 0.841

Table 5. The differences of the subjective factors and the preferences between laminated waterproof breathable fabrics

Subjective factor(Factor score)

Preference(Point)

Fabric no.
Flexibility Density Surface property Hand Outdoor jacket
WB 1 -0.666 ¢ 0.508 0.365 ab 4.55 ab 4.90 ab
WB 2 -0.704 ¢ 0.073 0.564 a 525a S515a
WB 3 0.561 ab -0.191 -0.247 be 4.10 be 4.50 ab
WB 4 -0.074 be -0.216 0.208 ab 4.40 ab 4.60 ab
WB 5 0.832 a -0.264 -0.226 be 3.00 ¢ 310 ¢
WB 6 0.088 b 0.067 -0.666 ¢ 3.50 be 3.75 be
F-values 10.98 *** 1.71 4.87 ik 6.13 5.02 ***
T p<.001

a, b, c¢: Groups with significant differences according to Duncan's multiple rage test were noted with different letters.
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Table 6. The correlation between the hand factors, the preference and mechanical properties

Hand factor

Preference

Correlation coefficient

Flexibility Density Surface property Hand Outdoor jacket
EM -0.4] *x* -0.02 0.27 ** 0.37 *** 0.28 **
Tensile WT -0.42 Hx* -0.03 0.27 ** 0.38 *** 0.29 **
RT 0.33 *** -0.05 -0.26 ** -0.37 *** -0.29 **
B 0.49 *** 0.11 -0.28 ** -0.42 #H* -0.41 ***
Bending
2HB 0.50 *** 0.11 -0.30 ** -0.42 *x* -0.42 *xk
sh G 0.32 *** 0.01 -0.04 -0.18 * -0.13
i ear
Mechanical 2HG 0.40 *#+ 0.06 -0.08 -0.20 * -0.14
property
MMD -0.12 -0.17 0.07 -0.03 0.04
Surface
SMD 0.32 *k* 0.03 -0.36 *** -0.39 #x* -0.38 ***
WwC 0.46 *** 0.10 -0.29 ** -0.41 *** -0.41 ***
Compression
RC -0.39 ik -0.21 0.25 ** 0.20 * 0.22 *
Thickness 0.43 *** 0.12 -0.37 #xk -0.39 #x* -0.38 ***
Weight 0.54 *** 0.16 -0.36 *** -0.41 *** -0.39 ***
Stiffness 0.56 *** 0.11 -0.33 ok -0.45 #kk -0.40
Smoothness -0.22 * 0.05 0.15 0.31 ** 0.23 *
Hand value
Fullness & softness -0.07 0.04 0.00 0.11 0.04
TH.V. -0.43 ik -0.12 0.16 0.31 ** 0.26 **
Hand -0.43 #x* -0.02 0.46 *** 1.00 0.77 #***
Preft
reerenee Outdoor jacket 041 001 035 *#+ 0.77 *#+ 1.00

<05, p<.01,  p<.001
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Table 7. Effects of mechanical properties and the hand factors on the preference

Dependent Independent Regression Standardized
p. Step p. & . regression t-value Tolerance VIF F Adj. R?
variable variables coeffcients .
coefficients
1 Constant 5.025 22.908 *** 25.850 *** 0.173
2HB -11.807 -0.424 -5.084 *** 1.000 1.000
Hand 2 Constant 4.436 12.206 *** 15.293 *** 0.194
an
preference 2HB -8.740 -0.314 -3.176 ** 0.694 1.440
EM 0.074 0.199 2.016 * 0.694 1.440
Regression Hand preference = 4.436-8.740%*2HB+0.074*EM
equation D.W = 1.716
1 Constant 5.245 22.815 #** 24.635 *** 0.096
Qutdoor 2HB -12.081 -0.416 -4.963 **x 1000 1.000
jacket
preference Regression Outdoor jacket preference = 5.245-12.0819*2HB
equation D.W = 2.113
1 Constant 4.161 32.174 *** 30.905 *** 0.204
Surface property 0.722 0.459 5.559 #** 1.000 1.000
Hand 2 Constant 4.161 36.616 *** 37.635 *** 0.385
an
preference Surface property 0.722 0.459 6.327 *** 1.000 1.000
Flexibility -0.677 -0.430 -5.936 *** 1.000 1.000
Regression Hand preference = 4.161+0.722 *Surface property—0.677*Flexibility
equation D.W = 1.704
1 Constant 4.356 31.486 *** 23.501 *** 0.161
Flexibility -0.674 -0.410 -4.848 *** 1.000 1.000
Outdoor 2 Constant 4.356 33.999 *** 23.830 *** 0.281
Jacket Flexibility -0.674 -0.410 -5.235 e 1.000 1.000
preference Surface property 0.579 0.353 4,501 *#** 1.000 1.000
Regression Outdoor jacket preference = —4.356-0.674*Flexibility+0.579*Surface property

equation

D.W = 1.989
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