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Abstract

Besides a dyes effect, as persimmon juice dyeing is a processing to change a
hand of textiles, this study measured a change of hand, using Kawabata
Evaluation System. Although many studies on a change of hand by a finishing
since in the 1980 have conducted, a study on a change of hand by a persimmon
juice dyeing has never conducted. In order to offer objective data which
determines the use of textiles dyed with persimmon juice dyeing, a change of
hand was measured. Using various cotton fabrics, linen fabric and silk fabric
used frequently for persimmon juice dyeing, it has examined a change of
physical properties and hand according to persimmon juice dyeing and laundry.

The dynamic characteristics of hand measured tensile, shear, bending,
compression, surface properties, thickness and weight. Among them, tensile
property measured linearity of load-extention, tensile energy and tensile
resilience. Linearity of load-extention and tensile resilience were increased in all
kinds of textiles. Tensile energy was decreased in cotton fabric 2, cotton fabric
3 and linen fabric. In the shear property, shear stiffness and hysteresis of shear
were increased in most of textiles. Bending rigidity of the bending property and
hysteresis of bending, linearity of compression of the compression property,
compression energy and compression resilience were increased in all textiles.
Thickness and weight were increased much in all textiles after dye.

In the primary hand value, stiffness and anti-drape stiffness were increased in
all textiles. The fullness and softness, crispness, scrooping feeling and flexibility
with soft feeling were decreased. As the stiffness after persimmons dyes was
increased, it was suitable for clothes material of summer. Stiffness after
persimmon juice dyeing was increased and its effect after laundry was kept. The
crease resistance after persimmon juice dyeing was decreased and the wrinkle
recovery dropped. The same results, that is the increase of drape coefficient
results in the increase of stiffness, were achieved. Also with the increase of
abrasion resistance in all textiles after dyes, the endurance improved. As the

moisture regain increased, it was suitable for clothes material of summer.



Water repellency in all textiles after dyeing was increased. With the decrease
of rate of surface reflexibility in the area of a visible ray, the brown color was
appeared. The change of color after laundry did only a little appear. The
interceptive effect in whole area of a ultraviolet rays was very high and it was
kept after laundry. As a result of examining the surface shape by optical
microscope after dyeing, the wall by persimmon juice was formed. The space
between thread was narrowed.

The above results showed that textiles by persimmon juice dyeing increased
stiffness and anti-drape stiffness in the primary hand value, and by keeping the
body and space, it méde possible to be smooth the convection of atmosphere in
the clothes temperature. Because of it, it was suitable for clothes material of
summer and it was sanitary with the high moisture regain. Also, as the water
repellency was improved, it did not easily get wet. As the abrasion resistance
was increased a lot, the endurance was also improved. It had various uses as a
functional clothes material with excellent interception visible ray. Although
Gal-Ot made by textile of persimmon juice dyeing has lots of merits as a
summer clothes, to make use of in various uses in life, the following study on
the improvement of fastness, the standardization of dyes processing and the

keeping of dyves fluid should be conducted.
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Table 1. Characteristics of fabrics

] Weave Density Thickness

Matenals . . :

Construction (ends X picks/inch) (mm)
Cotton 1 Plain 75 x 70 0.344
Cotton 2 Plain 52 X 38 0.567
Cotton 3 Plain 58 X 54 0.528
Linen Plain 52 X 43 0.498
Silk Plain 146 x 102 0.183
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Table 2. Characteristic values of mechanical properties of the fabric

Properties Parameter Characteristic value Unit Apparatus
Linearity of
LT ) none
load-extention
Tensile WT Tensile energy gf - cm/cnt KES-FBI
RT Tensile resilience %
G Shear stiffness gf/cm - degree
. - Hysteresis of shear force
Shearing ZHG . gf/cm KES-FB1
at 0.5° of shear angle
Hysteresis of shear force .
2HG5 . gf/em
at 5° of shear angle
B Bending rigidity gf - cnl/cm
Bending KES-FB2
2HB Hysteresis of bending gf - co'/em
LC Linearity of compression none
wC Compressional energy gf - cm/cnf KES-FB3
Compression
RC Compressional resilience %
MIU Coefficient of friction none
Surface MMD Mean deviation of MIU none KES-FB4
SMD Geometrical roughness micron
Thickness T Fabric thickness mm KES-FB3
Weight W Fabric weight mg/cm balance
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Table 3. Tensile properties on kind of fabrics

Kind of fabrics LT= WT*x RT

Cl 0.635 11.88 354
C1-D 0.847 17.30 556.0
C1(1-w) 0.900 12.76 515
C1(3-W) 0.964 14.65 489
C1(5-W) 0.841 14.15 50.2
CI(7-W) 0.862 15.19 49.3
C1(9-wW) 0.856 17.69 477
c2 0.678 15.28 426
C2-D 1.018 13.35 49.0
C3 0.761 19.43 44.6
C3-D 1.117 13.50 519
L 0.617 13.27 60.7
L-D 1.075 9.34 574

S 0.753 7.07 68.7
S-D 0.774 10.84 575

* | linearity of load-extention

** [ tensile energy

*+* | tensile resilience

C1 : natural cotton 1 fabric, C1-D : dyed cotton 1 fabric

CI(1-W, 3-W, 5-W, 7-W, 9-W) : dyed cotton 1 fabric followed by 1, 3, 5, 7, 9 washings
C2 : natural cotton 2 fabric, C2-D : dyed cotton 2 fabric

C3 : natural cotton 3 fabric, C3-D : dyed cotton 3 fabric

L : natural linen fabric, L-D : dyed linen fabric

S : natural silk fabric, S-D : dyed silk fabric

_10_
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Table 4. Shear properties on kind of fabrics

Kind of fabrics Gx ZHG** ZHGS**x*

C1 0.44 1.12 2.06
C1-D 3.26 3.09 7.02
Cl(1-W) 0.49 0.59 1.77
C1(3-W) 0.43 0.60 1.77
Cl1(5-W) 0.25 0.46 0.71
C1(7-W) 0.26 0.21 1.12
Cl1(9-W) 0.24 0.24 0.98
Cc2 0.27 0.46 0.75
C2-D 3.13 3.47 7.96
C3 0.62 1.00 2.05
C3-D 6.55 5.69 11.50
L 0.12 0.08 0.18
L-D 7.45 10.59 16.22

S 0.11 0.04 0.08
S-D 0.12 0.31 0.07

* : shear stiffness

**  hysteresis of shear force at 0.5° of shear angle
**+ [ hysteresis of shear force at 5° of shear angle
Other abbreviation refer to Table 3
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Table 5. Bending properties on kind of fabrics

Kind of fabrics B* ZHB*x*
C1 0.0202 0.0254
Ci-D 0.3590 0.1627
Cl1(1-w) 0.1283 0.1252
C1(3-W) 0.0948 0.1074
C1(5-W) 0.1207 0.1296
CI(7-W) 0.0766 0.0865
Cl1(9-W) 0.0598 0.0694
C2 0.0196 0.0170
C2-D 0.1301 0.0844
C3 0.0386 0.0361
C3-D 0.2275 0.1407
L 0.0383 0.0102
L-D 0.0590 0.0277

S 0.0061 0.0026
S-D 0.0614 0.0118

* : bending rigidity
** | hysteresis of bending

Other abbreviation refer to Table 3

- 13 -
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Table 6. Compression properties on kind of fabrics

Kind of fabrics LC* WC*x* RC#*x*x

Cl 0.293 0.127 38.8
C1-D 0.381 0.240 62.1
CH(1-W) 0.323 0.208 535
C1(3-W) 0.352 0.220 54.3
C1(5-W) 0.347 0.213 448
CI(7T-W) 0.299 0.198 42.7
C1(9-W) 0.367 0.157 46.7
C2 0.443 0.220 426
C2-D 0.774 0.292 55.9
C3 0.399 0.266 38.0
C3-D 0.605 0.326 46.7
L 0.355 0.154 435
L-D 0.775 0.356 549

S 0.430 0.050 584
S-D 0.578 0.187 73.1

* . linearity of compression
** 1 compressional energy

*x* . compressional resilience

Other abbreviation refer to Table 3



Table 7. Surface properties, thickness, weight on kind of fabrics

kind of fabrics MIU* MMD+#+  SMD=*#** Thickness Weight

Cl 0.152 0.0185 9.99 0518 10.05
Cl-D 0.138 0.0272 5.70 0.721 13.20
Cl(1-W) 0.133 0.0236 5.79 0.657 12.83
C1(3-W) 0.135 0.0235 5.29 0.677 12.93
Cl1(5-W) 0.136 0.0255 5.72 0.654 12.70
C1(7-W) 0.138 0.0230 0.46 0.661 12.50
Cl1(9-W) 0.132 0.0208 5.72 0.556 12.60
C2 0.185 0.0256 11.93 0.766 10.71
C2-D 0.140 0.0524 10.06 0.835 13.73
C3 0.165 0.0347 8.84 0.795 14.85
C3-D 0.148 0.0626 3.98 0.933 23.20
L 0.206 0.0576 10.84 0.672 14.98
L-D 0.154 0.0478 10.69 0.888 27.04

S 0.165 0.0204 2.83 0.218 2.57
S-D 0.120 0.0244 3.35 0.424 3.82

* : coefficient of friction

** . mean deviation of MIU

*+* . geometrical roughness
Other abbreviation refer to Table 3
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Fig. 1. Effect of dyeing on the stiffness of cotton 1, cotton 2, cotton 3, linen and
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Fig. 2. Effect of washing time on the stiffness of cotton 1 fabric
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Fig. 3. Effect of dyeing on the anti-drape stiffness of cotton 1, cotton 2, cotton 3,

linen and silk fabrics

14
12
% 10 -
Q
£
s 8
w
[<F]
ge
©
L4
z
2
0

1 3 5 7 9
Washing time

Fig. 4. Effect of washing time on the anti-drape stiffness of cotton 1 fabric
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(3) Fullness and Softness
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(4) Crispness

Crispness(Shari)¥ H& HX 1 29 o w7 7A7RAs a7 HE oy

!
L ANEE FrheRon, 58 vxgol Y Bol gAE Ho

al
HERST. Fig. 82 WA E 19 MEo] mE crispnessE ] md Ro= HHE A ES
}3}

(5) Scrooping feeling
Scrooping feeling(Kisimi)& £o] 2% uw L7 ig =3 AxE=z
Aol 238 o dojus =73 2o 7zhe E3s) FHY RO Fig, 9=
HEYME ] scrooping feelinggd UEIE Ho|th mE AEANM ZEEH
8 dastd, gAkA AN F £3] vt Zo] 71 ®o| BAsAY.
Fig. 10& W2 & 19 Mg @& scrooping feelinge YEW Ho= crispness
o vlATMAE FEFFMERTYG Z7bE

2

s %
% g
R

f
e

ol

_20_



., 4
7]
)
=]
e
a2 3
E OUndyed
«©
g @ Dyed
g 2
£
=
fx,
1
0 J . — ]

C1 Cc2 C3 L S
Fig. 5. Effect of dyeing on the fullness and softness of cotton I, cotton 2, cotton3,

linen and silk fabrics
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Fig. 6. Effect of washing time on the fullness and softness of cotton 1 fabric
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Fig. 7. Effect of dyeing on the crispness of cotton 1, cotton 2, cotton 3, linen

and silk fabrics
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Fig. 8. Effect of washing time on the crispness of cotton 1 fabric
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Fig. 9. Effect of dyeing on the scrooping feeling of cotton 1, cotton 2, cotton 3,

linen and silk fabrics

5
4 R R _%/‘\.
o]
£
< 3
&
&
o
e
3}
2 1
0

1 3 5 7 9

Washing time

Fig. 10. Effect of washing time on the scrooping feeling of cotton 1 fabric

_23_



(6) Flexibility with soft feeling
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Fig. 11. Effect of dyeing on the flexibility with soft feeling of cotton 1, cotton 2,

cotton 3, linen and silk fabrics
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Fig. 12. Effect of washing time on the flexibility with soft feeling of cotton 1

fabric
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Table 8l m=wW ZAlel A} w89 drape stiffness® flex stiffness™= @
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Table 8. Effect of dyeing on the drape stiffness and flex stiffness of fabrics

Kind of fabric Drape stiffness(cm) Flex stiffness(cm - g)
warp weft warp weft

C 2.70 1.35 0.21 0.03
C -D 5.15 3.85 1.84 0.78
G (1I-W) 3.90 2eh 0.80 0.15
G (3-W) 3.80 2.25 0.72 0.15
G (6-W) 3.80 2.10 0.73 0.12
Ci (7-W) 3.75 2.00 0.69 0.11
C (9-W) 3.70 2.00 0.66 0.10
C, 1.95 1.95 0.07 0.07

C, -D 6.70 4.75 4.49 158
Cs 2.60 245 0.24 0.20
Cs -D 4.95 4.35 2.87 1.93
L 1.85 1.70 0.09 0.07
L-D 5.40 4.10 4.36 1.88
S 1.70 2.05 0.01 0.02
S-D 2.00 295 0.03 0.10

Abbreviation refer to Table 3
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Table 9. Effect of dyeing on the crease resistance of fabrics(%)

Undyed fabric Dyed fabric
Kind of fabric

warp weft warp weft

Ci 50.9 51.8 429 426
C (1I-W) 50.9 51.8 299 29.3
C (3-W) 50.9 51.8 313 32.8
C (6-W) 50.9 51.8 32.1 386
G (7-W) 50.9 518 326 39.0
C (9-wW) 50.9 51.8 39.8 43.8
Ce. 594 60.0 46.1 418
Cs 572 61.7 48.2 40.7
L 7.8 739 456 40.0

S 718 75.6 66.7 52.4

Abbreviation refer to Table 3
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Fig. 132 X9} HFFHAEY Seo|ZAFE Yed HoZ RE BN =
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anti-drape stiffness®} & 73S Yell= Hog noirg,
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Fig. 13. Effect of dyeing on the drape properties of cotton 1, cotton 2, cotton 3,

linen and silk fabrics
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Fig. 14. Effect of washing time on the drape properties of cotton 1 fabric
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Fig. 15. Effect of dyeing on the abrasion resistance of cotton 1, cotton 2, cotton3,

linen and silk fabrics
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Fig. 16. Effect of washing time on the abrasion resistance of cotton 1 fabric
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Fig. 17. Effect of dyeing on the moisture regain of cotton 1, cotton 2, cotton 3,

linen and silk fabrics
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Fig. 18. Effect of washing time on the moisture regain of cotton 1 fabric
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Table 10. Effect of dyeing on the water repellency of fabrics

Kind of fabric Undyed fabric Dyed fabric
Cl 0 30
c2 0 50
C3 0 30
0 50
S 0 50

Abbreviation refer to Table 3
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Fig. 19. Effect of dyeing with persimmon juice on the surface reflexibility for

cotton 1, cotton 2, cotton 3, linen and silk fabrics
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Fig. 20. Effect of washing time on the surface reflexibility of cotton 1 fabric

dyed with persimmon juice
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Fig. 23. Micrograph of cotton 1 fabric(X40)
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Natural cotton 2 fabric Dyed cotton 2 fabric

Fig. 24. Micrograph of cotton 2 fabric(X40)

Natural cotton 3 fabric Dyed cotton 3 fabric

Fig. 25. Micrograph of cotton 3 fabric(X40)
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Natural linen fabric Dyed linen fabric

Fig. 26. Micrograph of linen fabric(X40)

Natural silk fabric Dyed silk fabric

Fig. 27. Micrograph of silk fabric(X40)
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