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Abstract

In this study, a change of hand of fabrics dyed with persimmon juice was measured using Kawabata

Evaluation System. Using various cotton fabrics, linen fabric and silk fabric used frequently for persimmon
juice dyeing, we examined the changes of physical properties and hand according to persimmon juice
dyeing and washing. The dynamic characteristics of hand were measured tensile, shear, bending,
compression, surface properties, thickness and weight. Linearity of load-extention and tensile resilience
were increased in all kinds of fabrics after dyeing. Tensile energy decreased in cotton fabric 2(gauze),
cotton fabric 3(muslin) and linen fabric. Shear stiffness and hysteresis of shear increased in most of
fabrics. Bending rigidity of the bending property and hysteresis of bending, linearity of compression of the
compression property, compression energy and compression resilience increased in all kinds of fabrics
after dyeing. Thickness and weight increased much in all kinds of fabrics after dyeing. In the primary hand
value, stiffness and anti-drape stiffness increased in all kind of fabrics after dyeing. The fullness and
softness, crispness, scrooping feeling and flexibility with soft feeling decreased. As the stiffness after
persimmons dyeing increased, it was suitable for clothes material of summer.

Key words: immature persimmon juice, primary hand value, stiffness, drape property, crease resistance;
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Table 1. Characteristics of fabrics

Materials Weave construction Fabric count (endsxpicks/inch) Thickness (mm)

Cotton | Plain 75x70 0.344
Cotton 2 Plain 52x38 0.567
Cotton 3 Plain 58x54 0.528
Linen Plain 52%43 0.498
Silk Plain 146x102 0.183
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Table 2. Characteristic values of mechanical properties of the fabric
Properties Parameter Characteristic value Unit Apparatus

LT Linearity of load-extention none

Tensile WT Tensile energy ef - cm/em’ KES-FB1
RT Tensile resilience %
G Shear stiffness gffcm + degree

Shearing 2HG Hysteresis of shear force at 0.5° of shear angle gffem KES-FBI
2HGS Hysteresis of shear force at 5° of shear angle gficm

Bending B Bending rigidity . ef - cmz/cm KES—FB2
2HB Hysteresis of bending ef - cm/cm
LC Linearity of compression none

Compression wC Compressional energy gf + cm/em’ KES-FB3
RC Compressional resilience %
MIU Coefiicient 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/cm2 balance
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Table 3. Tensile, Shear, Bending, Compression properties of fabrics
Tensile Shear Bending Compression
kind of fabrics
LT WT RT G 2HG | 2HGS B 2HB LC wC RC
Cl1 0.639 11.88 35.4 0.44 1.12 2.06 0.0202 0.0254 0293 | 0.127 38.8
Cl1-D 0.847 17.30 55.0 3.26 3.09 7.02 0.3590 0.1627 0.381 0240 | 62.1
CI(1-W) 0.900 12.76 51.5 0.49 0.59 1.77 0.1283 0.1252 0.323 | 0.208 53.5
CI(3-W) 0.964 14.65 489 043 0.60 1.77 0.0948 0.1074 0.352 | 0220 | 543
CI(5-W) 0.841 14.15 50.2 0.25 0.46 0.71 0.1207 0.1296 0.347 | 0.213 448
CI(T-W) 0.862 15.19 49.3 0.26 0.21 1.12 0.0766 0.0865 0.299 | 0.198 | 427
CI1(9-W) 0.856 17.69 471 0.24 0.24 098 0.0598 00694 | 0367 | 0.157 46.7
C2 0.678 15.28 42.6 0.27 0.46 0.75 0.0196 0.0170 0.443 0.220 42.6
C2-D 1.018 13.35 49.0 3.13 347 7.96 0.1301 0.0844 0.774 | 0292 55.9
C3 0.761 19.43 44.6 0.62 1.00 2.05 0.0386 | 0.0361 | 0399 | 0.266 | 38.0
C3-D 1.117 13.50 51.9 6.55 5.69 11.50 0.2275 0.1407 0.605 0.326 46.7
L 0.617 13.27 60.7 0.12 0.08 0.18 0.0383 0.0102 0.355 | 0.154 | 435
-L-D 1.075 9.34 574 7.45 10.59 16.22 0.0590 0.0277 0.775 | 0.356 | 549
S 0.753 7.07 587 0.11 0.04 0.08 0.0061 0.0026 0430 | 0.050 | 584
S-D 0.774 10.84 57.5 0.12 0.31 0.07 0.0614 0.0118 0.578 | 0.187 73.1

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

CI1(1-W, 3-W, 5-W, 7-W, 9-W) : dyed cotton fabric 1 followed by 1, 3, 5, 7, 9 times washings
C2 : cotton fabric 2, C2-D : dyed cotton fabric 2

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

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

S : silk fabric, S-D : dyed silk fabric
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Table 4. Surface properties, thickness, weight of fabrics

kind of fabrics Surface Thickness(mm) Weight(g)
MIU MMD SMD
Ci 0.152 0.0185 5.99 0.518 10.05
Ci-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
CI1(5-W) 0.136 0.0255 5.72 0.654 12.70
CI(7-W) 0.138 0.0230 5.46 0.661 12.50
C1(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 8.98 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 0218 2.57
S-D 0.120 0.0244 3.35 0424 3.82
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Table 5. Physical properties of fabrics

Drape stiffness Flex stiffness Crease rt?sistance of Abrasion )
Kind of fabric (cm) (cm - g) fabric (%) Drape resistance | joistre
coefficient . regain(%)
warp weft warp weft warp weft (time)
C1 2.70 1.35 0.21 0.03 509 51.8 0.675 25 7.46
C1-D 5.15 3.85 1.84 0.78 429 42,6 0.931 88 9.22
Cl(1-W) 3.90 2.25 0.80 0.15 299 29.3 0.919 80 10.26
C1(3-W) 3.80 2.25 0.72 0.15 313 32.8 0917 67 10.90
C1(5-W) 3.80 2.10 0.73 0.12 32.1 38.6 0.895 63 11.04
C1(7-W) 3.75 2.00 0.69 0.11 32.6 39.0 0.869 57 10.88
C1(9-W) 3.70 2.00 0.66 0.10 39.8 43.8 0.864 54 11.04
C2 1.95 1.95 0.07 0.07 59.4 60.0 0.612 29 7.88
C2-D 6.70 475 4.49 1.58 46.1 41.8 0.928 59 10.90
C3 2.60 2.45 0.24 0.20 572 61.7 0.694 36 8.06
C3-D 4.95 435 2.87 1.93 482 40.7 0.952 133 10.36
L 1.85 1.70 0.09 0.07 71.8 739 0.508 44 8.16
L-D 5.40 4.10 4.36 1.88 45.6 40.0 0.989 159 9.68
S 1.70 2.05 0.01 0.02 77.8 75.6 0.466 5 9.88
S-D 2.00 295 0.03 0.10 66.7 524 0.805 14 12.86
9} flex stiffness= 28 FEA] A5G & A3 5 Ooi=2Z=
7ttt 37 A= U3 upE ol 4] 53
27 vebgth E, A Fol& FEEs A2 /A Axe} AFFNEY RS BE AEAA
He ZAog vehyth o] A3 B 39 At HEEHN F dA3) e B3 253 v E
Zjol| A} stiffness, anti—drape stiffness®] 57t} =g A 7Hg AA FIste T S & HE o
< ¢ 5 Aok MREAEE FgE AoE vektt
3. R 6. 254
Table 514 & F ARl ZFEHN F ZE A& X} AFENTY FEHEHS LE FHEAM 7
A BERTt Zaste FE3 o] vzl Zog FAH F FeAol S7IEUAL g Tl a4
debsked oldvhe B3-Sl Gy B4 A Zvkehe A% JeRiin. olzHel BEYMe
o slzHA s FE S2EeAs Fohsh % IeUE 57 dugoE AFshe] AAREI)
o] 9k o2 4zt FAEM 8 PS4 2 5 Yok

4. =30|=4

HEIAE =yo|ZAFIt BE B F7}
SR A" Foll= Ao WSt gle AR Ve
ot olelgt Ao ® S AAE7IXAA and-
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A% ge BEe Ueie
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