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Development of High-strength Cotton Fabrics for Upper of Shoes
to Improve Fashionability
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Abstract: This paper considers the moisture permeability and fashion in the upper fabrics of cotton fabric shoes woven
into various tissues and properties measured to examine the use as upper fabrics. We measured the tissues of the man-
ufactured upper fabric are 1/3 twill, 4x4 weft rib, Maya, Triple, Deformed twill design (DTD), Diamond tissues and tear
strength, tensile strength, breaking elongation, stretching under load at 100N, stitch tear resistance, and fastness. In the
case of 4x4 weft rib, the tear strength and tensile strength were excellent; however, the elongation and stitch tear resis-
tance at 100N load were less than the standard value. DTD fabrics are characterized by physical properties in the warp
direction that are superior to those in the weft direction; however, the tear strength and tensile strength in the weft direc-
tion are less than the standard value. The 1/3 twill fabrics showed high tensile strength value and stitch tear resistance
value in the warp direction; however, toughness, the main property of the shoe upper, was below the standard value. Tri-
ple and diamond fabrics, which have a significant effect on the performance of the shoe upper fabric, also had less than
the standard value of tear strength. Maya upper fabric for shoes has better properties than other upper fabrics except for
the elongation at break, and the stitch tear resistance has a value of 178% in the warp direction and 214% in the weft
direction compared to the standard value. Therefore, the Maya fabric showed the possibility of being used as an upper

textile for shoes.
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Fig. 1. Composition of shoes (Lim et al., 2000).
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Fig. 2. Weave design of the upper fabric for shoes.
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Table 1. Specification of yarn and fabric used in upper fabrics
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Fabric name Yarn fineness (warpxweft) Fabric density (unit/in) Fabric weight (g/mz)
1/3 twill CD10S/1xCD10S/1 80x50 320
4x4 weft rib CD23S/3//4xCD10S/7 20x15 484
Maya CD23S/5xCD23S/5 44x33 461
Triple CD23S/2xCD10S/1 96x49 351
DTD CD23S/2xCD23S/4 123x64 522
Diamond CD23S/2xCD10S/1 96x57 351

CD : Cotton Card

Table 2. Standard value of shoe upper fabric

Items Tear strength (N) Tensile strength (N) Breaking elongation (%)  Stretching under load at 100N (%)
Standards Warp direction : 40N Warp direction : 100N Warp direction : 40% Warp direction : 3%
Weft direction : 40N Weft direction : 90N Weft direction : 60% Weft direction : 6%
Items Stitch tear resistance Light fastness Migration fastness Colour fastness
Warp direction : 40N
Standards Werflt) direction : 40N 4 4 4
ing Machine HT-700, Korea)S AR5l KS K 043001 3} 200
A3t HEAE Gray Scale(JIS L0804)7 248 Gray 180 —1 Diamond
Scale(JIS L0805)2 552 w4aic. 160 - _ i
o]d AFX; Crock Meter(Atlas Electric Devices Co., USA) = o] ﬁ EIADW e
& AHE3le] KS K 06509 =3te] Agaieint. MEAE Gray < i D Maya
Scale(JIS L0804y} 298 Gray Scale(JIS L0805)% S5 o o
o, § ] wam
AA o]¥A; Launder-O-Meter(Atlas Electric Devices Co., § - g
USA)E AHg-3te] KS K 04300 Z3e] Aadslgict. wigas = Bl aon
Gray Scale(JIS L0804)Z+ @& Gray Scale(JIS LOS05)E S+ — /-
= Bk - H
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Fig. 3. Comparison of tear strength of upper fabrics for shoes according
to weave structure.
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Fig. 4. Comparison of tensile strength of upper fabrics for shoes
according to weave structure.
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Fig. 5. Comparison of stitch tear resistance of upper fabrics for shoes
according to weave structure.
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Fig. 6. Comparison of the elongation at break of upper fabrics for shoes
according to weave structure.
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Fig. 7. Comparison of elongation at 100N load of upper fabrics for shoes
according to weave structure.
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Table 3. Comparison of physical properties by fabric structure compared to standard value
. Fabric structure name Standards Maya 4X4. DTD l/.3 Triple Diamond
Property item weft rib twill
438 265 175 62.5 40
Warp direction 127.5(1)
Tear strength (N) M (M (M ) )
L 208 238 55 80 105 70
Weft direction
(M (M ) () M ()
N 271 226 194 262 240 214
Warp direction 1 ) o) M M) M)
Tensile strength (N) (
L 166 150 84.4 92 103.3 70
Weft direction
(M D) €3] D) (M €]
. 25 40 325 55 40 225
. . Warp direction
Breaking elongation 100 ) ) ) ) ) 3
(%) — 45 333 25 40 45 41.7
Weft direction
() (1) ) () () ()
R 300 75 150 150 75 75
. Warp direction
Stretching under load ) ) M ) 3 )
at 100N (%
) Weftdirection 120 100 8.7 100 40 429
4] ) ) ()
N 178 106 200 266 174 164
Warp direction T T t N ' T
Stitch tear resistance (h M M M h (h
N 214 78 108 158 130 114
Weft direction
(M €3] M M (M (M
Light fastness 4~5 5 5 5 4 4~5
Migration fastness 4 5 5 5 5 5 5
Colour fastness 4 5 5 4~5 5 4~5 4~5
4xt IEEA ) F)EA ] AR AL Bl Q19 o] 100N 8 Al AREL 71EA olsel e Kolx ATk,
=9b ZApEREe] QIATIET} 71EA R 200~300% B S tolokzE 2&e] A= 3343 fARE FElE 7 A4
AT SAREES QP 150%9) GEE THIE W St APBEe] QRZRE 214%0) %S 7T AR 28
Wkl 100N 3F5 Al APEEF ZAPEEke] ~E|R] Q18432 ANGAFE ZHE 164%, 114%°] 7hs 7 W, 2 9] BE
71219k fraketet. 22]al ALIAbrERke] shile, ZAApERe] EARE 7IEA oldte] g 7Ktk
100N 3k A A&, SIAPEke] 2E1R] QISA RS 7184 ©]
el @ mola gk 4.2 E
DTD &2 7|%X] tH] E4X= AApake] E4E0] 9
RS BN $R 5L TR SIS A2 7 B =Rolie B3 g Teisle] WAE Al 4
AP RE SHAES 7IEA AL 200% F2 % =5 oY o= AFslal BAS S A 398 F
2 7P W SRR 21X GRS NFAG At BEA A JRsAS PRSI AR R 28
T 28 712 olslel ke AlE Ao Uitk 15 54, 4xd4 9E5H, mlof, 357, DID, tolokEE 2]
173 s3] 7152 ] 24Ae AApiake] dd=st 7 o, o] A& &) AD7=, A=, FHAE, 100N 31
ApRFe] ZEJA] Q1A R Fhol ZIEAHT 250% Bie A 2 E, ZER JIEAY, AZE 5o B4 AR Ty
W T AT A AgEsh SAbge) ARUE, 3 e FES Ao
AN We] 100 N 81 A AREE 712A8 fAksAG slok 7w Be] A9 FHIES Agd vE o] e
150% E& gk 7RItk et SARREe] A, AIAbE 9] SEunh SesbAu nEd g ZREA 2817 919
o] spilEE 7134 olste e Holw itk Fol ZAPIFE 71EHRT 178%, IAPIFE 214% £ %
3349 713 o] BARE AP QRS 2602%, 2 KRR b 959 4w Al s wAE 250l
SPRe] QA APPEE A1ENG} AL, A 1 AT SRS BERske] £l o) ol A
o] 2EA] QQAAT A7 174%, 130% w2 3 THIE FIRNES FAE = D A= AzEn
W, AP AR, AINPTTS] FAANE, AIATF  dd SEES] B9 AU % APT 2F $59 4



208 BRO)FRIY SRR A21H A%, 20194

5 7HIANE YA 100N sk Al A3E, SEA] 919

2
o2t

o=
e 71FA BRI Fhe ke 7K Qlopd T A
Wl g Aol AdaA Ba Ao o,

ApFaEe] BA

e

o] SApye

e
o
T
K}
¥

%
lu
2,
[o |

N

x
Ry
0,
O

ﬁ

>

ok
i.ré.:
ro
gJEL

‘0,
N
3
-
il
i

o

iy

k1

>

)

o

N,

e

2 o
O-
F

oY .
>,
T
&
&
<0,
oX fr
X
prlit)
i X o
Y ol
_‘E,N

=]

| e QIAIRE Azt e

Ao HEL AAY vIEE

[
ful
r
2
RY
ot
N
s
rlo
rl L;khr

>
kd
O\I
k1
12
m!I,
ol
h=)
ofo
iy
il
=2
rr
o 1
i)
Q‘L
B
byl
%
pol)
o
e

oo
2
i
us)

o] e FaRlel 1 EATAAY ] 2lste] A

References

Lee, J. Y. (2004). Research trends of textile materials for sports shoes.
Fiber Technology & Industry, 8(3), 266-270.

Lee, J. Y., Park, C. H., & Kim, D. S. (2002). Polymer materials used
in footwear. Polymer Science & Technology, 13(4), 447-452.

Lim, S. W., Yoon, J. S., & Yoo, C. S. (2000). Development of material
for shoes sole. Rubber Technology, 1(2), 168-172.

Lin, S. C,, Chen, C. P, Tang, S. F., Wong, A. M., Hsieh, J. H., & Chen,
W. P. (2013). Changes in windlass effect in response to different
shoe and insole designs during walking. Gait & Posture, 37(2),
235-241. doi:10.1016/j.gaitpost.2012.07.010

Park, C. C., & Kim, H. J. (2012). Analysis of patented technology for
health related footwear. Fashion & Textile Research Journal, 14(1),
144-151. doi:10.5805/KSCI.2012.14.1.144

Shorten, M. R. (2011). Biomechanics of sports shoes, by Benno M.
Nigg. Footwear Science, 3(2), 125-126. doi:10.1080/19424280.20
11.570794

(Received 30 July, 2018; Ist Revised 3 August, 2018;
2nd Revised 20 February, 2019; Accepted 8 March, 2019)



	패션성 향상을 위한 신발갑피용 고강도 면직물 개발
	이재호†
	부산대학교 바이오소재과학과

	Development of High-strength Cotton Fabrics for Upper of Shoes to Improve Fashionability
	Jae-Ho Lee†
	Dept. of Biomaterial Science, Pusan National University; Miryang, Korea

	1. 서 론
	2. 연구방법
	3. 결과 및 논의
	4. 결 론
	감사의 글
	References



