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Mechanical Properties and Sensibility Evaluation of Jacquard Fabric with Optical Fiber

Eui Kyung Rohm, Byung Kab Songz), and Min Su Kim”

I)Dept. of Clothing & Textiles, Chonbuk National University, Jeonju, Korea
Korea Jacquard Textile Institute; Gongju, Korea

Abstract : This study compares general jacquard fabrics and jacquard fabrics with optical fiber on mechanical properties,
sensibility and preference evaluation of fabric for the blind. The analysis also assesses the effect of optical fiber in the eval-
uation and identifies those best suited for consumers. The mechanical properties of jacquard fabrics were measured by
the KES-FB system. Sensibility and the preference of the jacquard fabric for the blind were rated on tactile sensation by
women experts in their 20's and 30's. It was found that the optical fiber in jacquard fabric affected the change of mechanical
properties as well as sensibility and preference. Jacquard fabric with optical fiber were softer and more transformable,
while the fabrics had lower recover property by shear force and compression as well as more violent unevenness. Jacquard
fabrics were also classified into three hand factors of surface property, resilience and weightiness. There were significant
differences on surface property perceptions and weightiness, hand and blind preferences by optical fiber. Jacquard fabrics
that contained optical fiber were not preferred by the blind because they were perceived to be uneven and heavy. Those,
that were smooth and light, were preferred for jacquard fabric; in addition, fabrics preferred by the blind had good com-

pression.
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Kang & Lee, 2009a; Kang & Lee, 2009b, Kawabata, 1980;
Kim et al, 2013; Kim & Lee, 2014; Roh & Kim, 2010;
Roh & Oh, 2013; Roh & Ryu, 2007, Roh et al., 2013).
Pt Al BAME 4B L OF A8o] BF AP} 2
YT S B, YA Bl B AT v o)
tH(Kang et al., 2011; Kim et al, 2012; Lee & Lee, 2011;
Masuda et al., 2006; Park et al., 2009).
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Fig. 1. Optical fiber structure.
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Table 2. Characteristics of optical fiber

Characteristic Core Cladding

Polymethyl methacrylate

Material Fluorinated polymer
A= o] 2)7](Rapier weaving machine, JAGA-plus TR (PMMA)
6000, STX TEXTEC, Korea)® AAsg T B -?r(PGR- Diameter (um) 118+7.5 125+7.5
FBI25, TORAY, Japan)] 544 B! @4lfe] %, F4f A Refractive index 149 141
Table 1. Characteristics of jacquard fabrics for blind
. Density ~ Thickness Weight
0,
No. Material(%) Weave Yarn number (inch) (mm) ( gmz) Note
Wp: PET, Wp: 150d/48 "
I Wf: Rayon 75.5+ramie24.5 Jacquard Wf: 30's 168%75 036 2009
Wp: PET, Wp: 150d/48, "
12 WTf: Rayon 75.5+ramie24.5 Jacquard Wf: 30's 168780 041 2100
Wp: PET, Jacquard Wp: 150d/48, "
I3 WTf: Rayon 75.5+ramie24.5/metallic double weave ~ Wf: 30's, M: 150d/48 168%3555 050 2341
. . * PET: Flame retardant
. PET, . 150d/48
T4 Wp: PEL, - Jacquard Wp: 1504148, 168%55/168 050 2673  fiber
Wt Rayon 75.5+ramie24.5/metallic double weave ~ Wf: 30's, M: 150d/48 )
Wo: PET. p q Wo: 1504/48 - Metallic yarn: Covered
s el o acquan P OREES, 168%64/64 056  280.1  yam
Wf: Rayon 75.5+ramie24.5/metallic double weave ~ Wf: 30's, M: 150d/48 (Film50/1+PET150/48)
Wp: PET, Jacquard Wp: 150d/48 "
16 Wf: PET/optical fiber double weave ~Wf: 48d/48, O: 125um 16878049 0.78 2266
Wp: PET, Jacquard Wp: 150d/48 "
17 Wt: PET/optical fiber double weave Wt 48d/48, O: 125um 168780228 082 220.1
Wp: PET, Jacquard Wp: 150d/48

]38

Wt: PET/optical fiber double weave

168*80/23 1.26 216.5

Wi 48d/48, O: 125pum

J: jacquard, Wp: warp, Wf: weft, PET: polyester, M: metallic yarn, O: optical fiber
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b. Side (x35)

Fig. 2. SEM of jacquard fabric with optical fiber (J6).
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3.1. &ty =54

A= A& Q4 E48 AWE A, Fig 3~634 2t
A (EM, extension)®] E4= & oS oJv]dthRoh &
Oh, 2015). T2 J 1, 29] EM zto} 7 Hofufx] fom,
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oAM= T 8o] UE AFt= AEEHT EMo] IA UERA]
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oJu|gltiRoh & Oh, 2015). AFI=E HAEEL] WTE
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3(G shear stiffness)> kol oJsio] Udojuh=
Gt E5 Wl AE4E FA%E ovdth A
2HG, Hysteresis of shear forcey> HTHHE $of &
EE UeRiH, 2HGZT A5 AUy § 3]
oJu]gth(Roh & Oh, 2015). B4+ fF-HTH AFh=
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Slth(Roh & Oh, 2015). @4 7 Wz MMD2F SMD
olA 2 pol7F Uehgtl dul AFt= HE(J 1~5)¢] 7l
HlAEHA 2]zt Eebk ot 3 AkE A& 6~8) 4
Ab WERO R FHAFe] AN, FFPYE IA] YELITH

ih)

N

o
oy
o

L
=

R
o Ho

ofd
o
Jo

2
R

o X
A
2
[>

=3}

es]

<
E
Jo dlo

ok

[e]

Lo
o,

%
2 o

>
o
s
do - =
T
i)
al
N
)
_QJ_‘
[o

o
e <
o 4y
X9,
0
e
ot

Joy
=

RO
ay)
ol f

E

o 1
Y r S
o i)

]
o
tlo

1.

o

)
il
e

R

ol&=
e dr B Are] o R vehd A%E Btk 4%
7} 242 FRAgo] 2o} Hrlo] wluA HrkEr) w5



| = Warp = Weft

o2 I3 14 15 6 I7 I8
Jacquard

a. EM

B Warp = Weft

J J2 I3 14 J5 J6 I7 I8
Jacquard

c. RT

Fig. 3. Tensile properties of jacquard fabrics.
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Fig. 4. Shear properties of jacquard fabrics.
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Fig. 5. Surface properties of jacquard fabrics.
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Fig. 6. Compression properties of jacquard fabrics.

P mEol, AkE ABe] 2A/ FAf A FE7L A% AR 9 B ARSHIAE fla Aozt thehiA glob
4 4ol Y FE Ao UEton], ol tg AT 7 Aolrh A %L X 5 AUk
B2 Slst] ATLE HBO) 2 PAf AME Tl ThE Ak HZe] FASYH FHEANN 22/ UK A
qeba 54 Zjolg Yohis] 915l ANOVASH Duncan®] T ol webd frolat o)/} viehgeh. Wit o5 A nrt
F 9] H2ES ANt Table 3). 7 A3k, wARTE o] A% 15 Ahee] BRAZH FH4Yo] A YA
Fo], olFHuTt BHF o1FH AESL & ol §A ols] won], YHIRws} AskEe nolErh
A, A R AVHRAL W2 S weizr) aeh} e ols} e A AES] AN YK ALG FTF o

Table 3. The differences of mechanical properties between jacquard weaves

Mechanical Tensile Shear Surface Compression
properties EM WT RT G HG MMD SMD wC RC
Jacquard 2.94 5.6 46.12 1.17 123 0.02 b 471 b 0.11 b 50.07 a
Jacquard double weave 7.92 22.13 27.42 1.97 3.04 0.0l b 536 b 0.13 b 52.59 a
Jacquard double weave 5 5 3377 25.09 1.07 7.01 003a  979a  056a 4090 b
with optical fiber
F-value 0.93 0.81 1.82 338 461 827 951" 4563" 1143

p<.05, "p<.01
a, b: Groups with significant differences according to Duncan's multiple rage test were noted with different letters.



Table 4. Factor analysis for hand adjectives on jacquard fabrics

Y5 A= g 3 59 W pYH) 245

o Component Rotation sums of squared loadings
Adjectives — - - - Cronbach's a
Surface property Resilience Weightess Total % of Variance = Cumulative %
Slippery .884
Smooth 867 -.163 -165
Harsh -.864 188 178 3.806 42.294 42.294 92
Rough -.837 133 260
Soft .828 -.128 -122
Stretchy -173 871
. 1.637 18.189 60.482 72
Springy -.127 .867
Light -.890
1.523 16.922 77.405 .63
Thick -298 167 761
%S4 o P2 F0), 55 HW L GEEA) 19 FSHOPS go] Ak HE EHe] vhaAPst Bo) 9l

go] Atk 2L Mol

32.1. 8 89l
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o] :IL@E]%\EU% OB Al KA, H, UETA,
548 2831 Uk 2 AF, FHEA (surface property),
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Table S. The differences of subjective factors and preferences between jacquard fabrics

Subjective factors (Factor score)

Preferences (Point)

Fabric no.
Surface properties Resilience Weightness Hand Blind
J1 0.651 a 0.095 -0.790 ¢ 415 a 4.00 ab
T2 0.576 a -0.161 -0.688 ¢ 445 a 3.80 ab
I3 0443 a 0.053 0.194 ab 395 a 3.85 ab
J4 0486 a -0.089 -0.072 ab 470 a 455 a
I5 0.516 a -0.156 0.658 a 415 a 4.05 ab
J6 -0.791 b 0.119 0.227 ab 2.84 b 3.05 ¢
77 -0.891 b 0.086 0.285 ab 2.60 b 3.55 be
T8 -1.046 b 0.066 0.226 ab 2.10 b 2.05 ¢
F-values 2057 0.26 5937 6.18" 361

**p<.01, ***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 differences of subjective factors and preferences between jacquard weaves

Subjective factors (Factor score)

Preferences (Point)

Weave
Surface properties Resilience Weightness Hand Blind
Jacquard 0.613 a -0.037 -0.738 b 430 a 390 a
Jacquard double weave 0482 a -0.064 0254 a 427 a 415 a
Jacquard double weave with optical fiber -0.909 b 0.090 0.246 a 251 b 2.88 b
F-values 73.04 7 037 1723 19.637" 794"

**p<.01, ***p<.001, a, b: Groups with significant differences according to Duncan's multiple rage test were noted with different letters.

(Fig. )= Ql8}o] F52AH #ae] x9el] FHR7t
of I B oA A4gE & 5 vk FAF ARH
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AL I 2450 AOR <19 BEA gl 't
9] ZJelE AzA] Fate] vehd A= Bk

4 3 BERIEROR W3 o]FH ] dul AE AE
( 1~5)2 Azsiglon, G ol AR= =20 6, 7, 8)
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Table 7. The correlation between the hand factors, the preference and mechanical properties

Hand factor Preference
Correlation coefficient - - -
Surface properties Resilience Weightness Hand Blind
EM 039" 0.02 0.15 027" 025"
Tensile WT 035" 0.01 0.15 024" 023"
RT 032" 0.01 024" 021" 0.15
G 029" -0.07 0.18" 0.16 0.06
Shear sk P sk sk
. 2HG -0.59 0.04 0.26 041 032
Mechanical MMD 062" 0.04 0.13 0437 034"
properties Surface -
SMD -0.62 0.05 0.26 -0.40 -0.30
_ wC 067" 0.06 022" 042" -0.25%
Compression . . .
RC 0.63 0.04 013 0.42 0.34
Thickness 064" 0.05 024" 043" 034"
Weight 023" -0.05 030" 0.18" 0.17"
Hand 047" -0.06 0.17 1.00 048"
Preference ok .
Blind 0.31 0.04 -0.07 0.48 1.00

p<.05, “p<.01, " p<.001
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Table 8. Effects of mechanical properties and the hand factors on the preference

Depe'ndent Step Independent Regres.SKm St?mdardlzed. rvalue Tolerance  VIF P A dj.R2
variable variable coeffcients regression coefficients
Constant 5.538 1585
1 35.54 0.179
Thickness -2.956 -0.43 -5.96 1 1
Constant 5.954 15247
Hand . - .
2 Thickness -4.388 -0.638 -5.49 0357 2.663 2081 0.200
preference .
WT .023 0.263 0.263 0.357 2.663
R . " Hand preference=5.954-4.388*Thickness+0.023*WT
egression equation DW= 1838
Constant -1.664 - - -
1 1‘425*** 20.73 0.110
Blind RC 11 0.341 4.553 1 1
preference Reeression equation Blind preference=-1.664+0.111*RC
& q D.W= 1.932
Constant 3.638 26984
1 43.762 220
Surface property .893 474 6.615 1 1
Constant 3.637 27419
Hand EET wkk
preference 2 Surface property .892 474 6.720* 1 1 25.583 244
Weightness -324 -172 -2.442 1 1
— H * | * H
Regression equation Hand preference= 3.637+0.892 *Surface property-0.324* Weightness
D.W=1.858
Constant 3.636 24995
1 . 16.63 0.093
Blind Surface property 595 314 4.077 1 1
preference . . Blind preference=3.639+0.595*Surface property
Regression equation D.W=1 862
Tp<01, T p<.001
SE(Roh & Ryu, 2007; Roh & Oh, 20132 FAksPA| et 89184 A%, F7 Asee] b 2 JEL VA o
stk S BERIE MSEE &7 ASECs UE Awh A BHS s HEY BAR dehtom, FAE ¥ 9
Uehgon], ol el e Wep e Egel thE B2, WIE 94 93 Ttk E9 Bels dswes
S nojEry Beklme NS sleln vk B 99 8% ROV A AP T B 991 F BAUSA] 27 As
2 AR Wi A g & el gle AeE Lol B dEE, TARe] T YT FA0H, EHEA ]
vhE) EeRRlE Assole A TS T3 F, sk, el o
gk Miygo] Z=|y, 7pe, ZEL] FHo| w1y AFt=
34. Ms=0ll Hgke n|xXl= A&ty S43t Ejeol &g Asat, EEde] et g5l fdsi, A&
T3] AE4] (step-wisey 53l 7 2 BERIE M5 =] o] Fwo] wj1zeR = AES BERI=EECR HMSFE
Zlodste AFk=e] kA EAS H Q1S Fotrgion, Kozt
Table 83} 7t} Durbin-Watson test(D.W)E 53l] 2171334
< AAsKATE. oW DWW 32 00lA 47EA]9] 3hs ZHA| 4. & =
o, dutEo g 2o IRETE Aol EAGHA B
Zow Wzt E AT =EE 4l 3R 2 AFeME ARk AFks AES S e e o
D.W e 1.838~1.932%, A7date] glo] eajdte] =9As A B4 2 A Aseg vw - BAEIeH, 1 Ay
TESITh s SYHS 7ke] v 3494 (multicollinearity) o3 2
< ATt I (B18-X], tolerance)’} 0.1 ©]8to] ALY, 2AME AE U 3] 2ot Ze5E At Ak 4
FEAMY A= (variance inflation factor, VIF)Zko] 102 @om, EHT} Al o] Z71EIA] L, <l tiel s]EA]S A]3)5H
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