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Mechanical Properties and Surface Morphology of Cotton Fabrics Dyed
with Persimmon Juice
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Abstract: For development of dyeability, the cotton fabric was dyed repeatedly with persimmon juice by padding mangle. We
evaluated the mechanical properties and hand value by Kawabata Evaluation System, and observed the change of surface
morphology. The results obtained from this study were as follows. With the increase of repeating padding times of dyeing, the
linearity of load-extension curve and tensile energy per unit length of the cotton fabric were increased, but the tensile resilience
of fabric was decreased. The value of shear stiffness and shear hysteresis were increased. Also compression resilience and
linearity of compression thickness curve were increased. The cotton fabric dyed with persimmon juice had shown the thickness
and weight increase as the number of padding increase. As repeating times of dyeing with persimmon juice were increased,
among the 6 hand values, the item of stiffness, anti-drape stiffness, fullness and softness were increased, while flexibility with
soft feeling and crispness were greatly decreased. The amount of coated persimmon juice on the surface of the fabric was
gradually increased as the padding times of dyeing. And cotton fabrics were dyed evenly with persimmon juice by padding

mangle.
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Table 1. Characteristics of fabrics

Fiber Weave
composition

Density Weight Thickness
(thread/inch) (g/m’)  (mm)

100% cotton plain 62x66 155 0.19
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where, A : Dry weight of fabric after dyeing
B : Dry weight of fabric before dyeing
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Table 2. Measuring conditions for mechanical properties of cotton 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/crr
Tensile Clamp width : 5.0cm WT Tensile energy per unit area %
Sample width : 20cm RT Tensile resilience %
Maximum load : 500.0gf/cm
Meas. mode : On 1
. cas. o ‘e © cyeke B Bending rigidity per unit length gf-cm/crt
Bending Sample Width : 20cm . . .
. 4 2HB Bending moment of hysteresis per unit length  gfcm/cm
Bending rate : 2.5cm
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/em
Shearing weight : 200g 2HGS Hysteresis of shear force at 5deg. of angle gf/em
Calc. results(2HG=0.5)(2HG5=5.0)
Compression area : 2cm’
. .p . ' MIU Coefficient of friction -
Initial tensioning : 400g .
Surface . MMD  Mean deviation of MIU -
Roughness contactor compression i
SMD Geometrical roughness 4m
. 10gf
Velocity : 50mmy/sec
Processing rate : 0.1sec LC Linearity of compression thickness curve -
Compression ~ Zone : 2cm’ wC Compression energy gf cm/crf
Def stroke : 10mm/10V RC Compression resilience %
Maximum oad : 50gf/cm
Thickness T Thickness at 0.5gf/cn’ pressure mm
Weight W Weight of specimen per unit area mg/crf
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Table 3. Weight of cotton fabrics pad-dryed with persimmon

juice according to number of padding and add-on

Number of Add-on Add-on Sample weight
Padding (9 weight(mg/cr) (mg/cr)
0 0 0 11.50
1 5.51 4.85 16.35
2 7.88 522 16.72
3 9.52 5.48 16.98
4 10.65 5.65 17.15
5 11.14 5.73 17.23
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Table 4. Mechanical properties of cotton fabrics treated with persimmon juice

Original Scoured I time dyed 2 times dyed 3 times dyed 4 times dyed
Property Symbol
Warp Weft Warp Weft Warp Weft Warp Weft Warp Weft Warp  Weft
LT 0.800 0.602 0.625 0.645 0.841 0.894 0941 0.945 1.012 0980 0.963 0.932
Tensile WT 8.10 620 21.85 17.05 1425 22.65 1635 12.05 1020 13.15 1040 14.85
RT 59.88 58.87 4096 41.06 3579 31.57 3578 38.17 41.18 40.30 42.79 38.72
G 375 354 162 152 558 579 888 6.66 848 9.05 7.84 9.20
Shear 2HG 825 728 370 335 835 1085 11.70 740 1023 1030 635 7.78
2HG5 748 9.80 588 530 1433 1998 2483 7.13 -10.83 -43.18 -10.39 -13.94
) B 0.0887 0.2120 0.0553 0.0341 0.1499 0.1460 0.1910 0.3268 0.4331 0.3542 0.5677 0.5283
Bending 2HB 0.1199 0.2793 0.0566 0.0655 0.1402 0.1055 0.1388 0.2178 0.3005 0.2341 0.4001 0.3650
MIU 0.171 0.169 0.197 0.202 0.172 0.170 0.186 0.185 0.160 0.156 0.171 0.176
Surface MMD 0.0271 0.0268 0.0171 0.0124 0.0162 0.0131 0.0155 0.0157 0.0141 0.0187 0.0166 0.0199
SMD 5.0850 4.8020 3.5150 3.7170 3.3420 3.0470 3.2880 3.1700 3.1280 3.0300 3.3480 3.0350
LC 0.185 0.291 0.335 0.311 0.316 0.298
Compression  WC 0.270 0.460 0.300 0.245 0.209 0.240
RC 40.490 34.040 44.840 44.840 50.380 56.300
Thickness T 0.982 1.162 0.817 0.736 0.669 0.745
Weight w 11.50 11.50 16.35 16.72 16.98 17.15
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Table 5. Primary hand value of cotton fabrics treated with persimmon juice
Sample Koshi Hari Shinayakasa Fukurami Shari Kishimi
Original 6.81 10.66 -0.95 5.77 1.60 245
Scoured 4.81 7.01 2.81 6.84 1.31 2.67
1 time dyed 6.58 10.82 -1.32 6.11 -0.16 1.88
2 time dyed 7.28 12.17 -2.60 6.35 -0.61 2.02
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