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Changes of Handle and Total Appearance Value on Waterproof and
Water Vapor Permeable Coated Fabrics by Repeated Washing
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Abstract

The handle were observed by objective and subjective method as the washing was repeated
for 4 kinds(sample A, B, C, D) of materials which have different water vapor transmission, and
the change of water vapor transmission each others.

The results of factor analyses for 18 polar adjective words on subjective handle test yielded 4
factors, that were ‘elastic property’, ‘surface property’, ‘thickness and weight property’ and
‘thermal and rigid property’. The surface properties were deteriorated remarkably as washing was
repeated and significant difference were observed.

Compared with the primary hand value for each materials, the statistical difference of samples
was shown at Koshi and Fukurami measured by the KES-FB system. Koshi decreased for all
the materials after repeated washing, and Fukurami had a tendency to increase for all the
materials in proportion to repeated washing.

Significant difference of total hand value wasn’t shown in repeated washing number, but in
fabric types.

Key words : coated fabric, water vapor transmission, wearing sensation
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(Table 1) Characteristics of samples.

Samples A B c D Test method
Parameters
Coating method dry wet wet wet

Fiber nylon 100% | nylon 100% | nylon 100% nylon 100%

Ground fgr)“ number 70DX70D | 70DX70D | 70DX70D | 70DX70D | KS K 0415
fabric Fabric count 159X 104 156X 104 156 102 154 104 KS K 0511

(wpXwf / inch)

Structure plain plain plain plain :
Thickness(mn) 0.312 0.371 0.378 0.382 KS K 0506
Weight(g/m') 162.4 1729 174.8 179.5 KS K 0514
WVT*(g/m’ + 24hr) 4950 3493 2550 1593 KS K 0594
Water Resistance(cn) 600 300 200 70 KS K 0591
* WVT : rate of water vapor transport
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(Table 2) Condition of washing

Sample size 30cm X 30cm

Washing cycle(rpm) | normal (51015 rpm)

Washing time 12 min.

Rinsing time 6 min.

Washing temp. 30x3¢C

Dry method a washline dry
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g oFAFY A 1008 Ak LR A
@ 1009 S dHdE dAstd 19999 149 159 ~3
2 159717 dEzAEHY, HEAE HET F
Sgo] EERF A5E Asiz AA 16899
A8E FARAH A&

Brand(1964)= 12 4 E 39 9n & ¢= @
Agst ¢ Qe F3F Y& polar-pain)E A}

2% A% ANGGT 309 FEAE 7127
9 249 282 % wAGT Bed, o
HAH EE ey 8ae dystd LdRA

€ AR A FASAC FH #F I8
T F748 (19949 APATol WA oux
AHE ART 23 Fadeadd AR B9
18708 dA3A 24 24F o Whdld 93 H=E
AHE-3l AEA test 33T
<Table 3> A& L& A& A%

o <ol trteaE 19 @ol sigm, L%
F&ol9 =7o] ZEFE 99 ol /A A=
St=E St

4. B9 Ay T} ¥ BH o M5

KES-FB system®] A4t =213 (e]Fu 5
1995)0] uwlgbrl AAA KN-201-MDYE # £3)
<Table 4>} Q.93 712 F714S T3k

Koshi, Numeri, Fukurami 2 Sofutosad] 7]%&
Z7g& Adstd FF F2EU Total Hand
Value(THV)E AH&3stgc. o281 JaEAd
BAAE Hrtste A= o84 F JE 71, Z2,
73& T8 BAFAHANA @A He Y E s
1A eq. 3 [KN (eql0))(Postle %, 1983)% AL-&-3]

(Table 3) Polar adjective pairs of subjective evaluation of handle

No. Polar adjective pairs No. Polar adjective pairs

1 e, - 24, 10 F@T - gk

2 BEstot, - KA 1 Z3aith - Z6HA] @t

3 2oy - BEgR] Q4o 12 Zeo] QT - FEo] gty

4 AoITh - AN FETh 13 g04th - S9RA] g0,

5 gt - ©Esio, 14 AlE4Ho] Qtt, - 4=40] Qith

6 saigieh, - BW6HA] 4o 15 mmaict, - BEER] Qo

7 EAET) - DEsiT, 16 & sojut, - & solUX] Fenh

8 ot - ZOYch, 17 ey iy, - 88 Qi

9 7o) gzttt - ol ok, 18 E£210] £}, - 7o) LW}

(Table 4) Handle using by means of KES-FB system and their definition.
Handle expressions o
Definition

Japanese Korean English

koshi Zoz stiffness =43 B ‘—7.74 ZeELde o) =Z4g AA dol,

numeri f= smoothness iIE | 3} e o2 U2xs &8d =72
fukurami U fullness 2ajzol 91 Fxet Df{ £ WAH 2 =24
sofutosa Reggy softness 2oy .‘:@
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(Table 5) Three components related to T.A.V.

Component relating to T.AV.

Related fabric mechanical property

71 Fabric weft-bending stiffness,
Formability component weft extensibility and shear stiffness
Zs Elastic stored energy in the deformed fabric under the bending and
Elastic potential component | shear deformation
Z3

Drape component

Fabric bending stiffness, shear stiffness and fabric weight

(Table 6) Results of mean and standard deviaticn by subjective evaluation of handle (N = 4,032)

No. Polar adjective pairs Mean*S.D.

1 7MY, - R4 4.60%£1.79

2 wsich - SHsich 4551187

3 R - REYA Y 5.43+1.89

4 oI, - Z71A gt 5.5611.85

5 Ao, - gEsin 4.67%1.64

6 el - BEEiA @t 458+1.80

7 M50, - 9dstith 5571167

8 IR, - 2Ny, 5541198

9 TZiof ¢ 2ith - ;o] 7t 4.8911.90

10 FAL, - Qo 4.97£1.76

1 Zsith, - 488 Yt 4.38%1.70

12 ZYOo] qith, - 3Yo] gith, 4.99%1.81

13 s0 % - B0XR A= 6.03£1.84

14 AEZo] Yr}, - AFHo Pt 5.99£1.91

15 wegict, - BESHA] Yo, 478%1.82

16 & sojdth, - & 50uUX ge 6.251.79

17 g9y g, - g9 gl 5.96+1.84

18 E710] 24, - £Z0] Lwn, 5.2911.94
T.AV.(Total Appearance Value)& T3t} o RJAEAME Yo, £ ¢ FA choy
<Table 5> Zi, Zp, Z39l ¢jv)(Kawabata 5, ol oJA &A1 2 wrE e 544 9
1985)5 K93t YElSls, Hand Valuer 1914 271 Yehde=X & A28 na £4 24 391
1077}7494 e A e Aoz o e 1dd kg o B X velhd 35 disjA e
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e

£ poor, 59 7HHEFE excellent® ¢ vl3}

i, TAV.E 1o4 1071219] o2 19 7t g8
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(Table 7) Results of factor analysis in subjective evaluation of handle

Factor Factor loading | commu - nality | eigen value | cum. variance
Factor 1 : elastic property
A&4o] Qrt-4E40] gt .89 .82 X
& sojurt-& solux] gerh .88 .82 529 (3.32) |29.38% (18.47%)
BOFIt-E59RA FET. .83 T4
o] qith-ergo Qit} 81 .70
Factor 2 : surface property
mngch-AngEc 78 i
£7l0] Zoh-FZo] Lt 72 62 o 0
HegoRoyE Q. P 64 2.25 (2.76) | 41.89% (33.719%)
Zeo) Jot-ZHo] gltt .64 52
S 5oh- S 8tk -55 .59
Factor 3 : thickness & weight
FAG-gt 81 .67 o o
-2 A s 58 1.47 (2.04.) 50.05% (45.11%)
Zsich-Z8kal 4o .57 .65
Factor 4 : thermal & rigid property
Rgot-u et 75 58
EMsich-ggsitt -.63 40 1.17 (2.02) |56.54% (56.32%)
o oich-EE oA JTh 48 - 51
Euisict-Fu6tA] 3T 43 .56
Factor 5 : wrinkle property
0] 7HA] gen-7go] unt .82 70 1.06 (1.10) | 62.43% (62.43%)
BAT-A AR FE 47 42

* AT SHEA ()2

ERM0 98 T BAXNE vErd Aotk



FEgds ZEAMY UEARY ME £Z4 H EA 92 459 ¥ 7

M 8T AAE YEYD AR 28 AE
EWY #Ese EAHER FAHIAA U
Fo| ‘surface property’'sti WH3lgoh. o
LEHE 225011, ALY 1251%F AHA
Aok BUEANS AR 4L AR
2% AxZ YEiyd 9x 3& FA4 2 F%
EA, #do] HE EAHoz FA=HA
‘thickness & weight2 BHdged, n{Fzge
147, AA Ealel 816%E AA s, agn
AA 45 499 =47 ddge] 543 #dE
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(Table 8) Results of reliability analysis in
subjective evaluation of handle.

Factor Cronbach’s @
Factor 1 : elastic property .90
Factor 2 : surface property .79
Factor 3 : thickness & weight .64
Factor 4 : thermal & rigid property .60
Factor 5 : wrinkle property .04

A aRAe e BEE DR FEolou, AR
59) Aol @A Fopd FFENIAE A
g9 1 9QezE HANG-HARIA ¥
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Jade Ezel B4 Frkel J&ax G
W] WA Ald Gol BF AR VYE A
Aol A% A U Aoz AR g
whe) Aol @ AARAe] AWYL 5632%
2 Age 7% Fu4 AN F7h JEz
)70 Jbssiti 49,

223 ARl @ A% AAge]l &9 ge
2 4e 29 1, 2 70 BHNE AR5
Ast .

ok

w

. FEE 2 AIXtO| MERIE, AY W

Fais 29 A oA FEFH £ ¥
7} QARZ FEE 4719 EA F. elastic property,
surface property, thickness & weight ¥ thermal
& rigid propertyel #sted <Table 9-1>ol wHEA
g+ AR AAY Hog € 2484 47
F 2, Duncan multiple testd] Z3E uehdct
<Table 9-2>& A 2= vHEAE A9 =z
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g vErd Aot

e Al wE FEH £7 wsE AAEY
A3 £z AxEZ plotdte] Uehd Zol <Fig.
1olch. Wl 7HAe F8H 7 AR el Mg
o o FoAxE dfe] BAZHLE el
£3| surface property®] A&7t QEAES P
E 71 =3A Jelted, 1 t}go] thermal and
rigid property, thickness & weight$} ##3 =7+
A2 Jelwttl Elastic propertys) @3 &zt
AA e HHEAME wE Ao|Hoz AHY v
Hriste Aoz Jeygrh

Elastic property$} surface property= A& 10
A7RA e Astete ZEE JElUTs} ol F, Ag
15, 208 A= T F7tete A o] vElW
% elastic property Al® 103711 & Ao
2 #rlstgdeu A 153REE 2 guz
B 713kl e, surface property: 1g 10371
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(Table 9-1) Changes in subjective evaluation of handle by repeated washing.

Factor Factor 1 Factor 2 Factor 3 Factor 4
Repeated washin elastic property | surface property | thickness & weight | thermal & rigid property
0 625 a 571 a 477 b 438 ¢
1 6.00 ab 544 b 490 b 456 be
5 6.03 ab 513 cd 522 a 484 a
10 586 b 496 d 491 b 4.73 ab
15 6.03 ab 521 ¢ 48 b 470 ab
20 614 a 553 ab 481 b 450 ¢
mean 6.06 5.34 4,91 4.62
F-value 2.485* 14.940** 5.863*** 8.127"**
(* 1 p<0.05, ** & p<0.01, *** : pd0.001) O, g, b, ¢, d Y TE Bxl= ATTY Roj7t YSS Yuiste Zojch,

(Table 9-2) Changes in subjective evaluation of handle by samplas.

Factor Factor 1 Factor 2 Factor 3 Factor 4
Samples elastic property | surface property | thickness & weight | thermal & rigid property
A 576 ¢ 460 d 524 a 496 a
B 614 b 547 ¢ 428 d 455 b
C 629 b 6.03 b 459 ¢ 428 ¢
D 663 a 6.62 a 497 b 406 d
mean 6.06 5.34 4.91 4.62
F-value 28.591*** 322.177**" 58.490**" 76.380***
(* 1 p0.05, ** & pd0.01, *** : p<0.001) OIW, a, b, ¢, d Y TIE Exts AW 19 Ro7} Qg€ Yujdhs RolTh
8
a
03,\ 6 —m—clastic property
g % 4 —a—surface property
c 8 —e—thickness & weight
§ 2 —=—thermal & rigid property
0

da i

EHol

(Fig. 1

e F3te]
gBrlstg ot AE 15 2038 AN g6 deide

repeated
(t:original, 2:

washing
NO.1, 3: No.5,

4: No.10, 5: No.15, 6:N0.20)

FojE RoZ

30
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(Fig. 2) Changes of subjective evaluation of handle in samples.
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Elastic property$} surface property®] #% 3
7‘-1 7 HrtdMe 24 D> C > B > A9
o2 ¥A f9sders HBre ouje D &

2}17} 73 AEAo]l 2 & A ol Ay
a1 Z7}o] F2] @& Aoz B[7Es whde] A A
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(Table 10-1) Changes in objective evaluation of handle by repeated washing.

Repeated washing Koshi Numeri Fukurami Sofutosa T.H.V.
0 8.24 0.42 1.53 -2.35 1.44
1 7.99 0.23 147 -2.40 1.45
5 7.91 0.39 1.57 =217 1.49
10 1.85 0.39 1.58 -1.92 1.50
15 1.79 0.77 1.78 -1.86 1.59
20 7.80 0.84 1.87 -1.75 1.62
mean 7.93 0.51 1.63 -2.08 1.52
F-value 4.28 3.21 3.18 3.24 2.29
(Table 10-2) Changes in objective evaluation of handle by samples.
Samples Koshi Numeri Fukurami Sofutosa T.H.V.
A 7.39 0.55 1.27 -1.90 1.41
B 7.91 0.36 1.36 -2.28 1.42
C 8.41 0.60 175 -1.23 1.50
D 8.02 0.52 2.15 -2.21 1.75
mean 7.93 0.51 1.3 -1.91 1.52
F-value 26.69*** 1.33 9.07** 115 27.14**"

(* @ pd0.05, ** : p<0.01, *** : p<0.001) Olm, a b, ¢, d Y TE BXle AY 29

g fAdF 31, =8 AR B 48
F5ae FHIA Fee 42 2 JUSA
Aol A% g4 23 BH, PAY =

Jn 2 jo o
ox M W K

Ao HHEE FA7F estA dd. o|H¥
< gaAdsH AT 5, 1992).
}.

<Table 10=1>%& @3 Z7o] U3 5
Aegedz Alg JAAY Hag 2 OBAEH
A3 F g, Duncan multiple testd Z3}E et
A Aoz, <Table 9-2> ATH F7o
o Ag¥z JrEA" A9 Fag, 2 ¥4
A3 F-%, Duncan multiple teste] A& e}
W Aol

aAd ABHQ 78 7 @E vastd §
A FdA7E dEpd 718 E3ES vtaA, W
g B4 Fol FRE ez FAHE koshi
(FAE)9 AEA Y S8y gag =7 F
e FAE 7o e ZHoE RHEHE
fukurami(ZH# )& el

auzte oA 2A4E FYSE AFL A

¥ Aejol A& koshi® zte] 274 B (883) > D
(829) > C (828) > A (759)2] «o.2 UEte
o, fukurami® A4 D (181) > B (180) > A
(163) > C (090)¢ €22 A eyt 29
U AA F4 oS HEAES P olF H
A2AE g v koshi®l #< B (841)
> > D (802) > C (791) > A (7.39), fukurami

Fix

Aol7t Asg dmsts Ao,

o & A4 D (215 > B (1.75) > C (1.36) >
A (1278 Jeh} ZAEE Age|Fd F5W
F ZYAA BF fixde AR, THEES
FLAA 7 B8 AFREAA wtEAgE Fd o
g B5 Frtste Ade] JE

Agggo g EAH fdate JdeyA &
sted Az EAgS 55 7|2 FF F32
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(Table 11-1) Changes in Z1, Z2, Z3 and T.A.V. by repeated washing.

Repeated washing Z1 72 Z3 T.AV.
0 0.27 350 -6.21 6.55
1 0.29 344 -5.07 7.07
5 0.23 334 -5.13 6.70
10 0.22 3.33 -4.64 7.50
15 0.16 3.28 -5.14 6.57
20 0.05 3.33 -5.16 7.25
mean 0.20 3.37 -5.23 6.94
F-value 2.26 6.21" 1.07 3.24

(* 1 pL0.05, ** & pd0.01, *** 1 pd0.001) OIT, a b, ¢, d Y TIE Exle T AY Aot ISE Yulste AolHh

(Table 11-2) Changes in Z1, Z2. Z3 and T.A.V. by samples.

Samples Z1 z2 Z3 T.AV.
A 0.60 3.01 -2.65 713
B 0.34 3.34 -4.75 6.05
C -0.15 3.55 -1 7.25
D 0.02 3.57 -6.39 7.33
mean 0.28 3.37 -5.23 6.94
F-value 27.14** 34.12*** 55.76™** 8.65"

(* 1 p0.05, ** & pd0.01, *** : pc0.001) OIT, a, b, ¢, d Y TIE Exl= AT TY A7t ASE Yniske ot

< AAE R @ 5 gl

ABA F3 27 324X Ay de DI60) >
A(154) > C(146) > BLINE Jepg ot wHEAEhs
g o|lFo A FHIFL DB > C1H) >
B(142) > A(l4ADE Jesith 4402 2208 9
27 Jelhged 424 B, C, D 94X Aed dug &
25 F wEAgS Pl mebr 238 £l F
7¥atE W AT XS FYACE F7o] 4
Hog F/ FriEot 2 A8 F BEAES
P& 5 F7ho] vuiA FriEe AL AT + 3
Aok FEur ZRAAY ME3Sd tig 5
A fFoae e sk

1980 dt} Kawabata® KES-FB system2®
2A4% A8 BEA fozREH HEY JAAHFTES
&g 4 & T.AV.(Total Appearance Value)
215 st en old Z1, 72, 7239 812l
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HaEe e bE w3E 8L, JE
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3 gRoRA FL£ EAS e 4SS X
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AAEQl vng st 22 AREskecl
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