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Mechanical Properties of Synthetic Fabrics Dyed with Persimmon juice
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Received_March 25, 2016 Abstract Synthetic fabrics, such as nylon and polyester, were dyed with persimmon
Revised_May 10, 2016 juice by using a padding mangle repeatedly. The mechanical properties of these synthetic
Accepted_June 01, 2016 fabrics were analyzed using the Kawabata evaluation system. The following findings were

obtained from this investigation. As the number of repetitions of padding dyeing increased,
the tensile energy per unit area and the tensile resilience of synthetic fabric remained al-
most unchanged, whereas the linearity of the load-extension curve of the synthetic fabrics
increased. As the number of padding repetitions increased, the synthetic fabrics dyed
with persimmon juice exhibited increases in thickness and weight. As the number of rep-
etitions of padding treatment with persimmon juice increased, the values of stiffness,
anti-drape stiffness, fullness, and softness also increased, whereas the flexibility with soft
feeling, crispness, and scrooping sensation significantly decreased. The amount of coated
persimmon juice on the surface of the fabrics increased after three repetitions of padding
treatment with persimmon juice. Nylon and polyester fabrics were dyed evenly with per-

Textile Coloration and Finishing simmon juice treated using a padding mangle.

TCF 28-2/2016-6/109-117
©2016 The Korean Society of Keywords persimmon juice, synthetic fabrics, mechanical properties, Kawabata eval-

Dyers and Finishers uation system, primary hand value
1.M E of ZetH o2 HAE ot Aut T = E4A AN
T U=F gfjof it B3 AR =S FYAA ¢ Qe
A me QF L] Gt A7), 4% ol 24 WA Ql AFAAE F58ko] AAG = 27t AM
ThE P& AR AdE S 2 ot a9loll oA WS dut diFelAl e de] Bad 4= glofof gt
A 7 e MAAEY o 5ol tE 7F e, Aoz ARt A& Arrt S7bskal FAAd
Aol 7] 5-of st ket A GAE E717F ole gol S-psto] A A a ket gty 52 Ayl
T U, AolA o780 s AR Fo 2838170 Ae 7]
E3] Mg FE517] A Sl o wEhbA e A aAE dHA AT T A AE A, 7
I AEol B 7E 7] w2l AAE Y] A e o A, G A 5= 5] AT AFte thek
2A vepdt, webd sdg dAE AR ste e SHA| o] Fof A AL U7,
Abhol whet, E= ol wheh M= Z47] ThE Aol T o] T A2 o] &R FAof g AFEE F
dojd ®utopuet ARk Bt A7t U7l WiE 2 AE 2A7HE, vk A, 25O HAM el diske]

109



110

gl

=

o mH
1o

e oN R oo rlr

i
:L
rol
_|>i
Bl
@
=
).
O;:,' L oL
H oo
ot
2 g
B
M=
o
—

A

A1) o] T 31 7

PHOR YU T ““Oﬂ%ﬂ%
1=

> oo

ma ok
~{
oy

N ﬂi
il

()

19
£
(E
o
2 5
g;
_@;
_9.
_|>:
Hﬂ
O

]_

R
=

2.1 A2 ¥ T

2.1.1 A2

Ais 94 A% AE BE HEKS K 0905)9]
HAEAEY B2 HE 253 g o0

Table 10 A1R2] 548 ek 2},

2.1.2 &8x

Aol AHgH AR FmollA Al AE 4
= 197 Y Fsto] Abgstlen 27]= A% °F 6
~TcmO|t},

2.2 Gt HEM
2.2.1 EA ZH|
7o Hw I o)A T~9Y 7S 1Qlate] 7hzh &

4
A% v o] She 5 Ba7|R 13 BaSa 5
7I(GREEN POWER TEN Co. LTD, Juice Extrac—
tor)2 22} B ste] AEFS FE5kaL, AR 3%
AN A RAZIE AASAT. 2 45 dH4S ¥
& BstHA A Ao sl EAlA g G AR

sHatt

an
=
E!

2.2.2 Z&EX8E|

o
pick upE< 45%% 243 9 UJ)‘T;_L(Paddmg Roll

Machine, Model NM-450, DAIEI KAGAKU

Table 1. Characteristics of fabrics
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SEIKI Co. JAPAN), Roller Press : 1.5ton, Air
Press @ 3.7Tkg/cm?Q] 272 ¢zt 2 & E F3HA|
A o 79 75E AlA st 14 AR F Lol A A

where
A Dry weight of fabric after dyeing
B : Dry weight of fabric before dyeing

2.3 KES-FB System2 0|88t &t M&ln Efo| Lt

WA 2451 2o Aae A5 Y W dMg
gl &= KES(Kawabata Evaluation System, Katl
Tech Co. Ltd., Japan)E& o|-&3}o] AL H A} vt
oFoll tisto] 242t A5kl o, ARt 9IAke] Hat
st EQAE 4SSl A=Y A7]= AAPYES
2 20cm, H/\}HOHS;} 2 20cm? AL FolH | A=

=
A EHEA

w5, ATHEA, A

KES-FB System©] 9|3}l A& == 95124 54
Table 20] Uebd At 2ol JAAEA, 554, 4
SEA, AEEA, FUEAL 4 FAL FF 6 &
Aol gt 1670 SRR L= slon, 53
Z274& 2ol Yepligleh. & 9] sty EQx = 3
ZAMET} AL FE| 2 Hro| Ko] 9lomE

KN-201-LDY4 ol tH)sted PHV(primary hand
AFESEIL o] Ao wE 7H7F HIEA o &

stiffness, anti—drape stiffness, fullness and

value) &

softness, crispness, scrooping feeling, flexibil—-
ity with soft feeling®] 60| Z3}¥c},

Samole Weave Count Weight Yarn number Thickness
P (thread/inch) (g/m?) (denier/filament) (mm)

Polyester Plain 100X 74/inch? 5712 75D/24 0.1%0.01

Nylon Plain 106X 84/inch? 55+2 70D/20 0.11%0.1
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Table 2. Measuring conditions for mechanical properties of synthetic fabrics treated with Persimmon juice
Property Condition Symbol Characteristics Unit
Velocity : 0.2mm/sec
Elongation : 25mm/10V LT  Linearity of load—extension curve gf - cm/em’®
Tensile  Clamp width : 5.0cm WT  Tensile energy per unit area %
Sample width : 20cm RT  Tensile resilience %
Maximum load : 500.0gf/cm
Meas. mode : One cycle N .
B B t t length fe i
Bending - Sample width - 20cm 2HB Bizg;gg :%ign?i: r:mst:rzsiis er unit length gf : zm
Bending rate : 2.5cm™ g Y P g 9
Meas. mode : One cycle
Sample width : 20cm G Shear stiffness gf/cm - deg
Shear  Shearing angle : 8.0deg 2HG  Hysteresis of shear force at 0.5deg. of angle gf/cm
Shearing weight : 200g 2HG5 Hysteresis of shear force at 5deg. of angle gf/cm
Calc. results(2HG=0.5)(2HG5=5.0)
) oen?
Eﬁgﬁree::ifr::réa AOOcm MIU  Coefficient of friction -
Surface 9 - 49 . MMD  Mean deviation of MIU -
Roughness contactor compression )
- 10f SMD  Geometrical roughness um
Velocity : 50mm/sec
Processing rate : 0.1sec LC  Linearity of compression thickness curve -
Compression Zone : 2cm? WC  Compression energy gf - cm/em’®
Def stroke : 10mm/10V RC  Compression resilience %
Maximum oad : 50gf/cm
Thickness T Thickness at 0.5gf/ci’ pressure mm
Weight W Weight of specimen per unit area mg/cnt

Textile Coloration and Finishing, Vol. 28, No. 2
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Table 3. Weight of synthetic fabrics pad—dryed with Persimmon juice according to number of padding and add on

40

Fabric Number of Add on Add on weight Sample weight
Padding (%) (mg/cr) (mg/er)
0 0 0 5.50
Polvester 1 7.03 0.37 5.87
Y 2 8.04 0.46 5.96
3 9.48 0.51 6.01
0 0 0 5.70
Nvion 1 6.69 0.40 6.10
v 2 8.33 0.46 6.16
3 9.33 0.54 6.24
Ak, g9, 4%, EW 50 oy 54 Wets 23 o sl whek 249 271910l oA 247t
gt Aot} ds HaS ou)git,
AAANHIA(WT)= 1Al Bagt oy A gk on
3.2.1 QIMEM st YU R EL JAS 33] HhEgto = E4151aL
QFLo] glof o7t AAjo) AR U 3 & UERY WTE2 & ¥t gle A& Yyt Ao U A
LAYEHL o8 2§ Fo AF A Tho G o Z7he dgpEo] FolFAE AL oJujshi: Ho]
g A= EAJolt}, o2 Mol Qg ol= IA FFS A A] &2
UAEZES gAE 33 RhEo =N QA A Ao YZrETHY,
LD F7Fstdct. o= A A o vlg) ¢ Pl A HAZAARD = I T 3 EAHS Yetd+=

Table 4. Mechanical properties of nylon fabrics treated with Persimmon juice

Original 3 Times dyed
Property Symbol
Warp Weft Warp Weft
LT 0.857 0.787 0.937 0.964
Tensile WT 4.35 8.4 4.45 8.05
RT 81.61 70.83 85.39 70.81
G 0.71 1.19 6.44 5.89
Shear 2HG 3.33 4.78 11.25 12.2
2HG5 4.88 6.33 -9.38 -8.79
Bendin B 0.0588 0.0293 0.1207 0.0549
9 2HB 0.0409 0.0217 0.058 0.0316
MIU 0.133 0.143 0.112 0.133
Surface MMD 0.0384 0.029 0.044 0.0299
SMD 2.002 1.632 2.36 1.958
LC 0.374 0.324
Compression WC 0.043 0.043
RC 48.65 61.24
Thickness T 0.163 0.174
Weight W 5.7 6.24
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Table 5. Mechanical properties of polyester fabrics treated with Persimmon juice
Original 3 Times dyed
Property Symbol
Warp Wett Warp Weft
LT 0.684 0.718 0.805 0.831
Tensile WT 3.3 2.8 3 3.45
RT 92.42 92.86 88.33 85.51
G 0.51 0.53 4.45 4.52
Shear 2HG 0.7 0.8 9.93 10.13
2HG5 1.83 1.98 10.45 9.03
Bendin B 0.0332 0.0591 0.2928 0.1228
9 2HB 0.0199 0.0335 0.068 0.0367
MIU 0.222 0.196 0.263 0.342
Surface MMD 0.0326 0.0284 0.0336 0.0172
SMD 1.858 1.73 2.758 1.047
LC 0.223 0.329
Compression WC 0.039 0.033
RC 62.23 74.28
Thickness T 0.184 0.156
Weight W 55 6.01
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Table 6. Primary hand value of polyester fabrics treated with Persimmon juice

Fabric Sample Koshi Hari Shinayakasa Fukurami Shari Kishimi
PET Original 7.54 8.77 2.47 4.09 4.80 4.64
3 times dyed 8.81 12.92 -1.93 5.43 0.91 2.74

Textile Coloration and Finishing, Vol. 28, No. 2
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3.4.4 Fullness and softness
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3.4.6 Scrooping feeling
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