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24& 7t e oA vlgo] HE F§o] HER
EAAFY FFPEozE Yo g =80l
gydol BFgo)x ik =alo] AP &Y
ol NAME] o A + e JA
FTARE 22N Fv dovd ¥§o] & Ao
gdolzt €5 YA Y ZHEo] wool—like
A Ago] £4& U JEEFHY FYPHe
ZEed RAEL AHFAE 99 Aejzyt
EUZEC] FAHEE 71F¢ o) oke Fi(Hollen,
Séddler, Langford & Kédolph, 1988).

Brown, Rushforth & Shaw(1976), Bruce(1977)¢}
Sello & Tesoro(1973)52 ZEA & Z(polymer
deposition) o} £} 2 & 9] 3§ (shrinkproofing)
o #F EIE 3t £E Mcphee(1961) S 3
492 A2rt @ A9 3§ A3 4 (Shrinkage
—time curves)& &7)¢ low felting rate BA & =
719] rapid felting rate ©7Ae} F @A7 dou,
A=A gL 23 FEAL FAL 2714 rapid
felting rate} 27)1¢) low felting rate @AZ 2o

Ay Bt o8 AH#E HELeR I
F40A HEg ¥e £x9 71AA 93] =A
Zo Ao AlgEctd 220 5 £4F
Aotz A QrE o

Looney(1969) = Eejd=8lgt 22l Iuz g9
TFAAE A2 (wrinkling& JEY UE, 23, &
go2He E3gd #AddT ot Bairds}
David(197D & %o FL49AF 844 A
g e LS FEEEE A2AYHL 3
At Sello$} Tesoro(1973) € Z89A AdE =
Ags 3% vhAge s, 2A=(Stiffness)
E o7 ZrlRtta Rasgch ol ¥ TR ES
vgog Bl Agy) AgF N8 2y EYF
BAF AGAIAx, F#Fold, FA, 733 T
g AFe Ak 28U AN E ZHEY HEH
£ 1] 29 X & “Machine wash cool”, “Delicate cycle”,
“Line dry" 2 EAEojA 3 FFQMe F=2 &
Aol AFHA Uk EF YHE R E A
g% Z7H(hand)9) B3 28R ALAHA
2R o] Fa% 71E0] Hed ol A& F70)
HEge 743, 47, 2wy HFoly Fa3)
o 2 o] tH(Kim & Piromthamsiri, 1984).
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E A7 BHL FFFY $4E 23T E0)
D 53]q] 23 A Mg AddzFe] HeEet
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FAAE A5e 2 23 449 ¥, 2) 74
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Table 1. Physical characteristics of unwashed wa-

shable wool blends.

Fabric characteristics Fabirc A Fabric B

Weave Plain woven Twill woven
flannel hounds-tooth

Fiber content 50/25/20/5% facry- 62/25/13% /polyes-

in the label lic/wool/polyester/other fiber ter/wool/acrylic

Count 30X20(inch) 49X 36(inch)

Weight 1864(g/m?) 2193(g/m?)

Twist 143(warp) 12.0(warp)
14{filling) 109(filling)

#a4

ARE FF3FY 98 ZETHEY AFPH
< Zsten a2 ¥yE g3 Zch(machine wash
cool, delicate cycle, no chlorine bleach, line dry, steam
only, iron wrong side only). £ 432 A& HF
EAQ ANE Ggoy dPF e A &L, &
53 9] WNEA g 589 P2 E 3t & 7
T3 FAE9 Ed 422 FHGAA, FA,
Zax, =dolz g 734 (wrinkling) el ch. 24
5 FAS =Y ol z AL Agds Azhe g Fe
Aol & 23 v, k3 2L 712 para-
meterE°] SAHUT: A9 nY, Y=, JEFA
(Table D. ¥ 47 AMgE SHATES 9S4
Zt.

a) 7 (Stiffness) : ASTM D 1383~64(19
75). .
FRL Cantilever Bending Tester

b) =& o}=A | Cusick Drape Tester, Drape
coefficients th2-4 e &8t A=At
drape  coefficient=Shadow  weigh/donut
weighX 100( %)

¢) 774 (Appearance of durable press) : AA-
TCC T™ 1241984

d) = ¢AA I AATCC TM 96— 1980

e) A9 :m9 I ASTM D 1422—85

f) 2% I ASTM D 3775—85

g FA I ASTM D 3776—85

h) Ag: A2EAG T2 ¥3E A7)
23t photomicrograph& AF&3F51 v}

F%3 FE&7e &7-2 Winakor, Kim & Wol-
lins(1980) 9] W& ArE3ATh Judgese 23”4
Hel 7t8iA BolA gv A o AY A
fr2ol AN AE 274L BHI=E A

Random order® AM83te] A E-& judgesel Al Al
AlEtith Judgess Ul FAR A Aty oF
AEgad) AH¥FQA 1539 \FARPEIN.
o]5& ¢AF naive judgest OFUAA T 1E9
AP & vigo 2 Bl textile experts Hri 4wt
Aujzte] o 7ttt 429 judgese MEAF 9
A JES AYFLE EAA BEES st

AL B3 AFEL "HARE 157019 bipolar
HaAl o] AUt B AP sensory jud-
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ges$t ¥ & subjectsENA ¥l AR L TF bipo-
lar8 8 AHe M2 229Ut (Table 2)

Table 2. Bipolar adjectives

Physical properties

Polar adjective pair represented
Rough/smooth(7 /4 & 3) Frictional(v}&2)
Soft/hard(3 =8 &/% 4 %) Compressional(34)
Bulky/not bulky(337} 12/t 8lE)  Compressional(%}3:4)
Flat/textured(% 3 &/272 0} Q&) Frictional(v} &%)
Thick/thin{ %A /%) Compressional(}34)
Flimsy/firm{ 3 8714 &/¢2 @) Bending(#38 2 & 44)
Harsh/gentle(A 3 &#/2 =3 $) Fricitional(m}22)
Compact/loose(4® 3/=& %) Compressional(%}34)
Warmj/cool (5% 8/4) 4 &) Thermal(& 97

99— point certainty scaleo] A EAF] T &3
& v@3r] 89 AHgEHSdEdH 1S 28

Table 3. Analysis of variance for physical properties

Z PEAd g FA¥ B, ‘WE 9% ¥&
Atel o9 o E A4, ‘507 F4HA gAY F
2238 A% A} =E s} Winakor T2
(1980) 5 A= AKE B AL 99— point
certainty scaledll A1&&xn A=z A H&TE
ABA L, 99 scaled) THE scaled} Bl FF
o] 7] WEd o B FRE vt AA Ak

U-CE g i €5

g 223 HAd nF Age 9%E £4
817] 938t F—test7} o] & A} Table 3¢ & ®F
e Adz23d £ cyo|Ty, A, Bd=
o ¥ ANOVAZ IS AN, Figure 1, 2, 3,
4= 53NE Ag - AxF 449 B 42 9
33 B E

Source of F values

variance Shrinkage Drape Thickness Stiffness
Fabrics 7.32** 1648** 2027** 2597**
Wash effect 4325** 1842** 112852** 2254
Side(warp, filling) 15.78**
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Figure 1. Shrinkage by repeated machine washing

No. of washing

Figure 2. Changes of thickness by repeated machine washing
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Figure 3. Changes of drape coefficient by repeated
machine washing
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Figure 4. Changes of stiffness by repeated machine
washing

Fabric A%} Fabric BA}o) o 454, =do| =, 74,
A4 el st F427F AR Aol fabric A<t
Bt @2 43Ut ¥& B QoA A=
A3t £24, =@ol =, £, ZAHNA F4947F
QA =Hol7t AR

Figure 12 914 & 2EW 39 7|AME F 9%
Hl 42& HoFEr) Fabric A%} BolA R¥A

2ey

AgE 2ol AYYE 2AFEH o)HLS Mc-
Phee(1961)¢] A9} A A}, Fabric A9 %2
fabric B Btk ZZe} Agelq foatA (PL0.05)
Ak B3 FF FAEA Y WwEEY ¢4 W
oA FFo] K98t Ak

Ae ngol A1 Aol =& F§4 S Ed
(Vander Vegt & Schuring, 1954), ©] A2 A &< u}
FAYHELE A} 2§ W28 GEHAT
822 fabric Ad] ¥ R3] fabric Be &
%82 fabricBe) & Yk o3 498 4 At
AR E nEgvro] A7) AEd] 2§ 52 F714
f9) 7P Aoz HHPE F gled AAE
A €719 “delicate cycle” (Kenmore machine washer)
ol YME RAEL M F83] FHA &
Ay, Ede 23 g ofadeiy Fdx
E7L A g7) Ages £5& HAE i F FEA
%7 dFEoR Al ED.

Figure 2& Al8¢ £74 W3}E nAFed, &
ZA g9 FA AN AUA AF7A G439
Z7h R, 2% AA3E assidd. £ 9
e olnte AR RAY FFA JII® A
oz AgHed o€ AEY HAA HHAA F
Zo] Hugd A3 BwAA.

Figure 32 drape coefficiente] H3alE B &1
fabric A¥ fabric Boll ¥l 8l A A &g 3t &2
drape coefficient® Zt3L 1t}. Drape coefficients
A Aol RolAy ¥ & E Wt 3¢
B2 Fm gl

Figure 4& 72949 ¥3lE HogF=d RAA
ASE Y8 23 d3g Zdee 333 €4
o 1%¢ Agee ¥ WiE 24FA ¥3
Aok

53] Qg% e FFIA F=E Hre) A
stod Mo FRE ARl 4749 AR FEE
ul 7t} 93] W7t WFE fabric AA 440U L
fabric Boll M & 42%th o] AL YHE 2EH
4 FEo) 47 Axe AT - AxFx ¥
Wt 9S8 RAFD Qo

53 Mg AEFRA AE AHEY] A%Y
AEE 1008, 200809 Hj& =2 light microscopes



ME7] Aol o {48 3T 8 EAFH9AN JEHe] W

o] 23to] BAsYTl. Fabric A2l Photomicrogra-
phs¥ Figure 5a(Mgtd) 9} sb(MEF)ol B E

Figure 5(a). Microscopical surface of unwashed fabric
A : 10X 10 magnified.

Figure 5(b). Microscopical surface of unwashed fab-
ric A: 10X 10 magnified.

o AgxY AEoAN Agd 2o ¥udel ¢
gy JA 1&& R F). Figure 6as} 6bi= A
- dzz Addt de WilAe] 71 HUASE
B F 3 1t} 22y fabric Boll M & ojshzol ol
ZHe Aole BolA &3 sl (Figures 7a & 7b).

MG A fabric A9] AL N FBH se-
nsory¥t-g- B & X & 5870 U 1L, 53] A& Fo & 390
olAt}. Fabric Bl M&d A/mjege B
A& 53301R7 AEEo= 3890 Att. 99— point

Figure 6(a). Microscopical surface of unwashed fabric

A1 10X20 magnified.

R TN 2 BT

Figure 6(b). Microscopical surface of unwashed fab-
ric A1 10X20 magnified.

Figure 7(a). Microscopical surface of unwashed fabric

A : 10X 10 magnified.
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Figure 7(b). Microscopical surface of machine wa-
shed fabric B : 10X 10 magnified.

scaled]q 1& AR Fxo ZF 59 BAE, 9=
a2 Axo] ZF FIE A UG A YA
B2 EHAES AFHA Y B AL ET delicate
cycles] Ag7] Mgl Mz AJ Ax7} 571
¥ B9 F 3 gl o] AL fabric A9] Photomicrog-
raphso| M= B Ac)

9 judges’t AME R2HE 24¥, M,
uhz], g8y 2248 AR A gl o Badd
td, 252 o8 9 ZAES] A7) A
gXo £&AY F724 UjA WS ARelA
Ay, BEwEs) A A3 (scratchy), % & 2 (stiff)
< Basch

Table 4= 9HE ZEWH Y A7) AEgFd
AEZze] dslo] i F—testd 3olth.

Table 4. Results of F—test for effects of machine
washing for washable woo! biends on res-
ponses to fabric hand.

Polar adjective pairs F—values
Fabrics Wash effect

Rough/smooth 0.78 8.66**
Soft/hard 049 214
Bulky/not bulky 0.00 047
Flat/textured 0.81 0.05
Thick/thin . 187 0.60
Flimsy/firm 177 0.58
Harsh/gentle 0.97 0.74
Compact/loose 046 0.04
Warm/cool 326 0.05

HE&7 ) thsted fabric A} fabric B AFo}el
£9% Aole YOBE F fabrice] HFol A
Ao G5 B7] A3t AL EATH AET) A
go] o dFe AT FE disdg
g ZolE B{t. £8A AEFP g ¥
ZEELSHE F3F AL U A48 &
AYgEQ AL, T, =golxdx g BF
AR AE7] AgAF FAF Aolg§ B
FA T FHFH F2RZ2FJAqHE KT 2olE B

o)A skskeh.
V.ZE H Hd

FZ2F5Y dMHE ZEWAEC Wty wEE
A7) Agsd ZAddz7E A& &2 4235
F37F 7338l JgE A=A U] §
st} B AAHU

FAFHHEA S wety YA E ZEFAE A
7] Meol gIAdHLNE BFn AEHA
F£2& HY3 o] 5L WA AgdA 73
A ol e T FAX A5 HEE A
Ed RAA e AF7) A delicate cycle] aut
&7t 9HAE 2EYAEL sl Ae AF3A
GAY BT EARY AHE RERFEL 25
%2 RE FHaFed ¥ e v gol A
olA YAl & FAE Ev| o] #£5& WA
g 288X &g M5l Agv] Mg &
ARz 9dte =golZTA, ZAA, FAN A"
AZo F4F 2ol B3, AgH H3to A
g% Fu Ao £ JE9 FHLS ¢S €] 2
(hairy), g7]si At

A& FHEFH 7 test AFHE A/
NP FET] HNFAF FF Ao]§ B A
o2 Qs AMNE REWNAZ] H& AZEE
e .

B A7 25%9 RERAES ALEHeH
P E 25%9 BEW Hoie & HE9 4
ME 2EguFo] AMLH3, F1 EAE] A
AR wWeta deg AFTE 4T AQozME=
AME 2L A8 &M, =go] aYY, A
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