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Abstract

The objective of this study was to identify the texture-related components of woven fabrics and to
develop a multidimensional perceptual structure map to represent the tactile textures. Eighty subjects in
clothing and textile industries were selected for multivariate data on each fabric of 30 using the questionnaire
with 9 pointed semantic differential scales of 20 texture-related adjectives. Data were analyzed by factor
analysis, hierarchical cluster analysis, and multidimensional scaling(MDS) using SPSS statistical package.

The results showed that the five factors were selected and composed of density/warmth-coolness,
stiffhess, extensibility, drapeability, and surface/slipperiness. As a result of hierarchical cluster analysis, 30
fabrics were grouped by four clusters; each cluster was named with density/warmth-coolness, surface/
slipperiness, stiffhess, and extensibility, respectively. By MDS, three dimensions of tactile texture were
obtained and a 3-dimensional perceptual structure map was suggested. The three dimensions were named
as surface/slipperiness, extensibility, and stiffness.

We proposed a positioning perceptual map of fabrics related to texture naming system(TNS). To classify
the textural features of the woven fabrics, hierarchical cluster analysis containing all the data variations,
even though it includes the errors, may be more desirable than texture-related multidimensional data
analysis based on factor loading values in respect of the effective variables reduction without losing the
critical variations.
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Table 1. Characteristics of 30 woven fabrics
fabric fiber content, weight, thickness, fabric count L.
code % giyd nm (5% Sem?) description(weave)
A01 C/N 226 0.35 103 x 70 herringbone
A02 C/N/spandex 120 0.23 96 x 74 plain
A03 N/spandex 240 0.50 100 x 62 twill
A04 C/PET 174 0.22 144 x 87 plain
A0S C/PET 171 0.22 136x72 plain
A06 PN/T 61/39 215 0.31 242 x 188 herringbone
A07 PN/T 62/38 220 0.32 242 x 186 twill
A08 PN/T 54/46 225 037 236 %162 herringbone
A09 PN/T 57/43 230 032 228 x 208 twill
Al0 PN/T 59/41 245 0.42 256 % 196 cavalry
All PN/T 60/40 255 044 | 252x228 dobby
Al2 W 100 185 0.37 200x 188 twill
Al3 W 100 174 041 140 x 140 flannel
Al4 W 100 221 0.41 160x 138 gabardine
AlS W 100 199 0.42 270 % 146 venetian
Al6 W 100 264 0.31 204 x 176 fancy
Al7 W 100 295 0.35 170 x 160 mat
Al8 W 100 243 0.30 190 x 168 twill
Al19 W 100 290 0.45 146 < 84 twill
A20 W/Cash 90/10 282 0.46 122x 122 fancy
A21] T 100 315 0.47 300 % 130 twill
A22 T/PET 60/40 362 0.72 235%x70 -warp rib, chenille yarn
A23 T100 253 0.61 235x 190 dobby
A24 T 100 410 052 230x 110 twill
A25 T/spandex 95/5 339 0.44 215x90 twill
A26 W 100 188 0.44 160 x 160 twill
A27 Wisilk 85/15 140 0.31 130x 112 plain
A28 W 100 208 0.44 114 % 114 plain
A29 W 100 186 0.49 160 x 160 twill 2/2
A30 W 100 274 ! 0.90 96 x 96 1 twill 44
C: cotton, N: nylon, PET: polyester, PN: polynosic rayon, T: Tencel, W: wool, Cash: cashmere
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Table 2. Rotated component matrix®
texture _ — Qglxsier Z7) 5163 AA Wk TR
sensibilities texture descriptive adjectives (loading) (eigenvalue) | (% of variance) | (cumulative %)
=71} .850
A= .829
Factor 1 ZA s 744
(density/ 4308 18.097 18.097
warmth-coolness) b 723
53 77
1R 7} = A A 673
w0 5o 803
ke Al 798
2 740
Factor 2 ki 3.291 15.908 34.005
(stiffness) Bz ur} 635
Az g 550
Az3ict 499
Q&40 ek 939
Factor 3 —
(extensibility) soldt} 935 2.815 12.021 46.026
gl git} 689
=go]ZAo] ¢ 824
Factor 4 Io1=4o] Sirk 1.419 9.398 55424
(drapeability) = 785
Beo] slrt 671
Factor 5
(surface/slipperiness) w12y} 653 1.069 9.086 64.510
T4l 2o 580

Extraction method: Principal component analysis. Rotation method: Varimax with Kaiser normalization.
“Rotation converged in 6 iterations.

9] #2235 (Kaiser-Meyer-Olkin Measure of Sampling
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Fig. 4. Means of scale values by four fabric clusters by four sensibilities on 20 textural descriptors

Table 3. Grouping of four clusters into homogeneous subsets for each sensibility by one-way ANOVA and Duncan’s

multiple range test

Fabric cluster Sensibiy Warg;?ég);ncss 51?;;:2;16255 Stiffness Extensibility
1 6.18° A° 5.01° & 4.15° A° 3.48° a®
2 4.82° B° 6.14° b 3.79° A" 373 a®
3 425" BC* 4.85° a° 4.20° A" 3.80° a*
4 4.00° o 4.53° a° 6.00° B° 417" a*
F-value® 17.209%* 13.671%* 46.705%* .589%*
Significance® .000 .000 .000 627

®Results of one-way ANOVA for each sensibility cluster(**p<.01).

®Mean scales for each fabric cluster are displayed.

“Subset groups for each textural sensibility by Duncan's multiple range test.

3
2
¥
i
2
x
_1}[_1‘
1
l'l
N
3
x
Nel
it
)
¥
it

olm|aict. 21&7HE
& AEs} 2 Bolu A
sade 7paA Yehl

= i 549 Ao)rt
(Table 3). <Table 3>°A B vle} Zo] Ux/Y

—-705—

0.01 o)}l A z+ =
Z o A&

lo

d o] FEee] 2 & AEFAdel o
ol u-g &2 zhg Holr] Wil AR
o, 3 ZF 4z Z2ER oH AR 7

B2 & Hofslr] Yt de] vF
W] AL AN ETHTable 3). DE/2E7F A7
42 ZRAME KNE 423 33), (NE 337 2
o), (A& 1) 2] shte] JAgez | 5 3
on, HE& A7 £47 FHAME (NE 43, 32,
1) 29 (A8 23) 22 RS B U =%
Azt Az S 2R (M & 2, 19, 33)
Z8 NE 47) 2o FEHE U+ ASUTh
ufiA] olejgt A2 HE A8 129 Ui 4402
= UERER, ANE 2w UE $X4E H5Eg, A

4 2
v
@
o]
-3

#
A
o

=



Vol. 30 No. 5, 2006

4 A7 2P A HEHY e A
o7 @t oo Hlal A8 3F(A14~A23)S T}
& A w8 BRE AL atelrt fle Aoz
UERRT AR 129 ¢, T8 A8 2B ¥l5
of /2] FrEAE ARERAM AR F
3 B0 MEsly B85k 7|Rite] gl B

=8 ANEEo| o] 2l £33k A8 22 HE

7l-o] =S

Ale Al

e
Ag gylo] REYT

Table 4. Clusters derived from 30 woven fabrics
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cluster fabric fiber content, weight, thickness, fabric couznt description(weave type)
code - % gfyd mm (5x5 cm’)
A20 W/Cash 90/10 282 0.46 122x 122 fancy
A26 W 100 188 0.4 160 x 160 twill
. A29 W 100 186 0.49 160 x 160 twill 2/2
Cﬁf::;‘fl Al9 W 100 290 0.45 146 x 84 twill
A21 T 100 315 0.47 300 x 130 twill
A22 T/PET 60/40 - 362 0.72 23570 warp rib, chenille yarn
A30 W 100 274 0.90 96 % 96 twill 4/4
Al7 W 100 . 295 0.35 170 x 160 mat
Alg W 100 243 0.30 190 x 168 twill
A2 |0 W 100 185 0.37 200 x 188 twill
A0S PN/T 54/46 225 0.37 236 % 162 herringbone
. A24 T 100 410 0.52 230 %110 twill
chuastt’;‘r°2 Al0 PN/T 59/41 245 0.42 256 % 196 cavalry
AlS W 100 199 0.42 270 x 146 venetian
A07 PN/T 62/38 220 0.32 242 % 186 twill
A09 PN/T 57/43 230 0.32 228 % 208 twill
A06 PN/T 61/39 215 0.31 242 x 188 herringbone
All PN/T 60/40 255 0.44 252 %228 dobby
Al4 W 100 221 0.41 160 x 138 gabardine
Al6 W 100 264 0.31 204 x 176 fancy
Fabric Al3 W 100 174 0.41 140 x 140 flannel
cluster 3 A28 W 100 208 0.44 114 % 114 plain
A27 Wisilk 85/15 140 0.31 130x 112 plain
A23 T100 253 0.61 235 %190 dobby
A4 C/PET 174 0.22 144 x 87 plain
A0S C/PET , 171 0.22 136 x 72 plain
Fabric A0l C/N 226 0.35 103 %70 herringbone
cluster 4 A02 C/N/spandex 120 0.23 96 x 74 plain
A03 N/spandex 240 0.50 100 x 62 twill
A25 T/spandex 95/5 339 0.44 215 %90 twill

C: cotton, N: nylon, PET: polyester, PN: polynosic rayon, T: Tencel, W: wool, Cash: cashmere
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Fig. 5(A). Stimulus strengths of 30 fabrics in 3 texture dimensions
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