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The Mechanical Properties of Working Clothes Materials
Considering Industrial Settings
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Abstract: In order to investigate the mechanical properties of working clothes materials considering industrial settings, the
test weaving materials were compared with the existing materials depending on the season. The material design of the test
fabrics were changed through fineness, composition, density of materials then subsequently treated with functional finish. As
a result of evaluation of the forms according to KES-FB system, Koshi was deduced, and Numeri and Fukurami were
increased. Thereby, the test weaving materials became flexible, surface became smoother, elasticity and volume characteristics
indicated to have been improved. Consequently, the THV value of working clothes materials for test weaving was increased
compared to existing materials which indicated improved result of the total hand value. Specially, the winter cloth material
indicated improved drape characteristics and dimensional characteristics, showed improved liveliness as being compressed

softly.
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Table 1. Characteristics of working clothes materials
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Composition (%)

Count (thread/Scm)

Materials Weave Welgzh ¢ Thickness
Warp Weft Warp Weft (g/m’) (mm)
(PET) (Cotton)
Se” 41.6 58.4 188 122 1/2 twill 203.3 0.347
St” 61.3 38.7 254 168 2/2 twill 175.0 0.311
we” 63.2 36.8 236 120 172 twill 240.7 0.398
wit” 61.7 383 200 140 2/2 twill 243.1 0.378
Se”/St” : existing/testing material for spring/autumn

we”/wt? existing/testing material for winter
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Table 2. KES characteristic values of basic mechanical properties

Properties Symbols Characteristic values Unit System
EM Extensibility %
LT Tensile linearity -
Tensile
WT Tensile energy gfem/em’ KEB-FB1
RT Tensile resilience %
B Bending rigidity gfiem’/em
Bending
2HB Bending hysteresis gf-cm/cm KEB-FB2
G Shear stiffness gf/cm-degree
Shearing 2HG Hysteresis at 0.5° shear angle gf/cm KEB-FBI1
2HGS Hysteresis at 5° shear angle gf/cm
MIU Coefficient of friction -
Surface MMD Mean deviation of MIU - KEB-FB4
SMD Geometrical roughness /£m
LC Compressional linearity -
Compression wC Compressional energy gfem/em’ KEB-FB3
RC Compressional resilience %
T Thickness at 0.5 gf/cm’ mm KEB-FB3
Thickness Weight R
Weight per unit area mg/cm Balance

SFHYFY3A A 257 A 25



LT@E j2lo] olgt 27240 J=g vehye
Aom 22Ege AT 249 LTge] 2 w3}
£ oglou SR ot F7H we, FEge

r 7 71 27 ]
sho] 2328 A2 adle WE 72 27| X
A, ST BARA gatele] Z7hstm
24 Aol et AaHAe] F7hske] LTgkel tha

Z718 Aoz Helrh?,
Ak oz LTol AXH % 27| A=A
o] AA AAZF FAY o F&Ho| Flste] 2
&40l "oXA "ot Iy LTgke] fastd =
7l°Jo o] YA <Fzte] Fozm F FojuE A
= Yujsty, 4 2719 A=AFo| Haste] =
gojzAdo] Fopx AAFZS &olstA &

N

9 Hrh mebd BEE AF AYE 244 74
9o Faz WEge] FolSo] Hguol 4T
Aoz AZEL Fo{d HsHEEml B <
A AgAY A UehiE WIge] F7hE A7
o WY S ouse, A% FEE e
EMgto] AX® 47 Lol S4o] gtk weiw
g Aaelux] WIghe A48T A goloz
EMge] $7h2 WTgke] 7kt Aoz melth

J

-

Owarp B Weft
08 r

0.6

LT

04 r

0.2

S5e 5t We Wit
16

Owarp BWeft

u

=
[*]
T

WTigf. cm/cm?)
= =]

£
T

5e 5t

143

Adel BAYel E Atk NG 249
WIg EMgto] BE W@ A% F7istel
Aol golstn faAsS oJustn glom,
olefd AL AARTE APEEFIA AFAe ¢
A Fostgnh RTEES Q3% 824=S e
gl x4ePg AT A g, RTge] 3 <l
AAGA Aol F hH BBAHo] AN X4t
Aol 2 otk Ade] Al /& Ao v
s AHE A4 RTgEo] mE gaste] A4eby
o] Zaste Aoz Uekith ol EAL

gol 2L W AMG FEoA gow] g
o] Bol £AYe] FEUA wetnz Bl
A HE Aolh. o2 71E AR 2] H]
3 AFR AR 27)A4] d3 Sdolzyel £

XA AAE FEIA oz Be $Ho|

==
L
3}
il

th_l_

=2
9

o
=

rﬂ rl

Ir

ot

o WA Hgol Fobt Ao vebuth
3.1.2 ZEEd
=

FUSAS AHUTAE, 4. Ak FUAY 5
B e 72A Adxe] o3 we G won,
oha W gy ado] B39l 2l A= 9

& weg oA AAe] Aot §EH]
Hee el gotn 42 2849 Feory

1

ox,

BO
OWarp BWeft

60 |

40 -

20 |

0 . .
Se 5t

RT(%)

B
OWarp B Weft
E -
= 4 t
=
L
U 1 1 1

Se st We Wt

Figure 1. Tensile properties of the working clothes materials.
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Figure 2. Bending properties of the working clothes
materials.
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Figure 3. Shearing properties of the working clothes
materials.
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Figure 4. SEM image(x50) of the working clothes materials.
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Figure 5. Surface properties of the working clothes
materials.
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Figure 6. MMD/SMD of the working clothes materials.
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