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Mechanical Properties of Silk Fabrics dyed with Persimmon Juice

Jung-Sook Bae'
Dept. of Fashion Design, Daegu University/Institute of Art & Design, Daegu, Korea

Abstract : For the development of high quality textiles, silk fabrics were dyed repeatedly with persimmon juice by pad-
ding mangle. We evaluated the mechanical properties and hand value by Kawabata Evaluation system for dyed silk fabrics.
The results obtained from this study were as follows. With the increase of repeating padding times of dyeing, the linearity
load-extension curves of the silk fabrics were increased; however, the tensile resilience of fabrics decreased. The hys-
teresis values of shear force were increased without significant change of shear stiffness. The coefficient of friction values
were also decreased and geometrical roughness values were increased. The silk fabrics dyed with persimmon juice had
shown the thickness and weight grow as the number of padding increases. The hand values of silk fabrics which were
classified into 6 items in the Kawabata Evaluation System, were evaluated as repeating times of dyeing with persimmon
juice. The hand values of Koshi(stiffness) and Hari(anti-drape stiffness) were increased, whereas Shinayakasa (flexibility
with soft feeling) and Fukurami(fullness and softness) were decreased by dyeing with persimmon juice. However there
was no significant change in hand values according to repeating padding times of dyeing.

Key words: persimmon juice(7%), mechanical properties(¥ 84 £ 4)), Kawabata Evaluation System(7}}vtc} 33
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Table 1. Characteristics of silk fabrics

Fiber Weave Density Weight  Thickness
composition v (warp/weft(inch)) (g/mz) (mm)
100% silk plain 46x106 82 0.08
Fob7] 5ol AEH & FMoEE @) ofele vh 4
29} Fe] HHo) TPsstn A AR $UT AF I
ppgos WY WIS AH 4FOR G AZEe
del 4o Balel 24} - FEST

2. AEuH

21. A8 % o4xi
2.1.1. AR
2 AFoM A8 AE Alse Al A4 E

H Al52] EALS Table 13} 7t}

2.12. GA
ArFolA AakEls 794H20093) AhE
o =71 474 <F 6~7 cmo|t}.

22 MH

A%ge) FEAE
(1~3 g/l), Sodium lauryl sulfate(0.2~0.5 g/}
1:30, 2% 95~100°CellA] 607+ A2|atich

3L [e]
e

ul2A| o] FHF(2~3 g/l), THAEF
ARg-ske] oH]

P gl ol A

2.3. %AH
23.1. g FH
7= 12 B

OEL:

I =y 157

T 5571
LTD, Juice Extractor)= 23} —1‘%6‘4]‘3]-01 E5e FE91, 04.»}/\]
o]

A AA7E AANA. F=
A Aol FlEFAIA ARSI

23.2. el ogt 7HEAE

A3 AZEY] A2 ZE (Bae et al, 2008)9} 7ol Al
(30 cm*30 cm)E ZHz} s 25 Aol W of 587k 3%
Z73k 9 W<Z@d Roll Machine,
DAIEI KAGAKU SEIKI Co. JAPAN)S &

% pick upEE 60% =

Model NM-450,

mHe To= ]'g%

wash A

rsL' il

FA7)E], 28] 2 15ton, olo] Z#l 3.7 kgem™] 27

o% g megwE
Ag 5 aselq A AxA

k. 58] HHg

AT 1A 5T Yo A9 Pu2
1% BBl IS Sk 4F BHE

& The Aol o) AEste] He P

Add on weight(%) = 2=2 x 100

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

Table 2. Measuring conditions for Mechanical properties of silk fabrics treated with persimmon juice

oA slsl RS Hlste] 7 2 94 A Fo

FIAA ol 4Ee AARD 13 9
Qae W
AR

Property Condition Symbol Characteristics Unit
Velocity : 0.2 mm/sec
Elongation : 25 mm/10 V LT Linearity of load-extension curve gf'/crn.cm2
Tensile Clamp Width : 5.0 cm WT Tensile energy per unit area %
Sample Width : 20 cm RT Tensile resilience %
Maximum Load : 500.0 gf/cm
Meas. mode : One cycle . - . N 2
Bending  Sample Width : 20 em 2B Dending moment of hysees per uit lengh gt
Bending rate : 2.5 cm™ & Y P g & ’
Meas. mode : One Cycle
Sample Width : 20 cm 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 : 200 g 2HGS Hysteresis of shear force at Sdeg. of angle gf/em
Calc.Results(G1=0.5) (2HG5=5.0)
Compression area : 2 om’ MIU Coefficient of friction -
Surface Initial tensioning : 400 g MMD Mean deviation of MIU -
Roughness contactor compression : 10 gf SMD Geometrical roughness pm
Velocity : 50 sec/mm
Processing rate : 0.1 sec LC Linearity of Compression thickness curve -
Compress-ion ~ Zone : 2 em® wC Compression energy gf'/cm.cm2
Def Stroke : 10 mm/10 V RC Compression resilience %
Maximum Load : 50 gf/cm
Thickness T Thickness at 0.5 gf/ pressure mm
Weight w Weight of speciment per unit area mg/cm2
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2.4. KES-FB SystemZ 0|&%t Eie] HI}

A ES] X 2 JM¥ o] Bj= KES(Kawabata Evaluation
System, Katl Tech Co. Ltd., Japan)E ©]&3l] Z3A} & $IA}
Wil tiste] z1zk ZAsI o, ZAAle Sxke] et A3t &
AR5 ST ARS 7l AAPEESR 20em, $IA}
WEko 2 20 cm?l Ao, Al o] AA seiA]=
A9l HE5E, THEA, wEEA, ATEA, 549
o2 2R3t} KES-FB Systemell ¢J&] A&HE 933
2 Table 20 YERATH
T A8k EAXE AEE A5 48 SEAE Bol
2Ro|3L 9o g KN-201-LDY2] 9| 43t PHV(primary
hand value)E AFE3IAIL, o] 2o m& 77t HriA| o=

stiffhess, anti-drape stiffness, fullness and softness, crispness,

[e5

o
e

scrooping feeling, flexibility with soft feeling®] 63+&o] g+

A

el Aol ofgh JAe gl A AES Wael 2
£ A|Z B A1A GAEkE WlolnRE Holo] A& #F
ot FEe HETt hestRR o] A 4t B9E
< 45 7 Ak =& gl & M2 pick upEe] X
Aoz 7Fe FARS dFsh 24T 5 o] Ase &
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o] S AFI7E e ol AUk

Table 32 ¢

W

NES] FFHmgem?) ¥ FHE 2E) FHmgem)S ek
W Aol
Table 3914 & &= A& vie} 7o) W 347} So1Ee)] u}

Table 3. Weight of silk fabrics pad-dryed with persimmon juice
according to number of padding and add on

Number of Add on Add on Sample weight
padding (%) weight(mg/cm®) (mg/em®)
0 0 0 8.20
1 6.85 0.56 8.76
2 8.46 0.69 8.89
3 10.82 0.89 9.09
4 11.40 0.93 9.13
5 13.55 1.11 9.31
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Table 4. Mechanical properties of silk fabrics treated with persimmon juice

Original Scoured 1 time dyed 3 times dyed 5 times dyed
properties Symbol
Warp Weft Warp Weft Warp Weft Warp Weft Warp Weft
LT 0.59 0.625 0.408 0.842 0.814 0.891 1.043 0.941 1.109 0.897
Tensile WT 2.95 10.8 4.75 8.95 19.75 245 21.75 24 14.75 24
RT 84.75 65.28 74.74 72.07 42.78 89.8 42.07 91.67 47.8 89.58
G 0.33 0.27 0.28 0.24 0.28 0.38 0.25 0.35 0.27 0.33
Shear 2HG 0.1 0.1 0.05 0.05 0.13 0.25 0.08 03 0.13 0.25
2HG5 0.83 045 0.48 033 0.95 1.48 0.55 1.58 1.08 1.63
Bending B 0.1931  0.0673  0.0645 0.1633 09867  -1.0427  0.9547  -1.8956 -0.219 -1.738
2HB 0.0784 0.0273 0.027 0.0604 0.523 0.4605 0.4958 -2.0563 0.4308 -2.0738
MIU 0.166 0.192 0.166 0.237 0.134 0.147 0.131 0.146 0.151 0.147
Surface MMD 0.0226  0.0323  0.0276  0.0334  0.0514  0.0294  0.0348 0.0243 0.0568 0.0419
SMD 9.71 1.617 6.257 4.578 6.152 6.505 7.65 5.678 5.747 4.462
LC 0.34 0.434 0.314 0.189 0.26
Compression WwC 0.107 0.086 0.239 0.235 0.176
RC 58.32 50.52 73.08 71.14 73.53
Thickness T 0.384 0.394 0.724 0.867 0.645
Weight W 82 82 8.76 9.09 9.31
£ B3tk ol= gl oJal el AR W, A 2+ 715l Ue o FokeAlS Frle AAE e A, w4
AL A=) wHldl| F2Ee] Tk Tl Sk A 55 T EAT Aol
o7 oJAXTY, ARELS HH A2 TO 2 anti-drape stiffness(Hari)7} 2F7F
ol #F FAE Al wEt A H S S AE F7klaey 245 GAF v QA Al anti-drape stiffness=
o] At At 7k 71l ATl Sleke Aew A7 7] W7t QIdeh. iAol eJsie] ok mimasiA
€t ez QlsiM= o ol wimet =] Hiske gle ZleR
B7FE e
3.3. #Zh Wi
Table 5= AZEL vjAA, AH, 745 v G Z&9) 3.3.3. Flexibility with soft feeling
ZJeel] e G EAGRE /9§ FEAR Fol 0] Flexibility with soft feeling(Shinayakasay> 2| &8 <02
£ KN-201-LDY2Joll thddke] PHV (primary hand value)S e W wle Fogi §a% w4 3283 Aol AdE

>

=3kt
o] Ao W& 7zt HIIX|OE stiffness, anti-drape stiffness,
fullness and softness, crispness, scrooping feeling, flexibility

with soft feeling®] 6%&o] &=}

3.3.1. Stiffness

stiffness7} 2F7F S7FIA oW WS AMA] stiffhess= A3 H
37t SIiTh 1 Faog QI3 egolu) o] W= ¢l
= Aoz HriEATh

3.3.2. Anti-drape stiffness
Anti-drape stiffness(Hariy= 2189 &84d9] f5-9F A8
o] Eglo]lzAo] gle MMst =08 AL £ow HY AHE

& A A2sho 2 flexibility with soft feeling(shinayakasa)Zt-o-
715le] mAE ARERT Fogy fasRoy 25 94
I HEAAS st uwEl flexibility with soft feeling
(shinayakasayghe @A8] hagho = wmsidle-S & o AU

o|\

o

3.3.4. Fullness and softness

Fullness and softness(Fukurami)= 37+ = 3453t
< A 2= =0 TR, 4F wEldy) mEegle
L 2 o] A3} LS AAVE vk
¥ A2|g2=Z fullness and softness(Fukurami)
T B Aoy 2E 9 I wHEEAE gl et

Z ®sk= itk

)

R
oft i

3.3.5. Crispness
Crispness(shariy= 2188 HX|2 7 o] »7]= 7Ma7kdst
[e)

A=
) o -
N7, AR S0 oRY W Wt 248 1% 52




Table S. Primary hand value of silk fabrics treated with persimmon juice

}5 Qo] o]s) ARIES] ogkx] B
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Sample KOSHI HARI SHINAYAKASA FUKURAMI SHARI KISHIMI
Original 8.62 10.13 1.23 4.56 5.69 5.20
Scoured 8.82 10.20 1.3 4.1 6.68 5.45
1 time dyed 8.82 10.20 1.03 4.01 6.68 5.45
3 times dyed 8.82 10.20 1.03 4.01 6.68 5.45
5 times dyed 8.82 10.20 1.03 4.01 6.68 5.45
FHe ot} AZE-2 A HF2=E crispness(shari)= 2F ™, flexibility with soft feeling@} fullness and softness@t®] 7+
7‘1' F7tetRov HE G wEFAS Pt w 2ate] A& FA4e AstEo] wWasia Aoy ot v

3.3.6. Scrooping feeling

Scrooping feeling(Kisimiy %¢] 232 w “7]= ﬁ':E]
3 AFER TE 27lo] 23 o o= =473
< T3 38 Aol A¥ELS AH ﬂﬂ“—«i
feeling(Kisimi)= 2F7F F7hstsiom W& ¢
LIk =

webr AZES 7Fo R W A Aesie] 4
71| 5 stiffness, anti-drape stiffnesszto]l S71sle] 2 Eo]
WBoral - © 7 exibility with soft feeling =
W sy Hu)7ke] A7|™ Aflexibility with soft feeling 3+
fullness and softnesszh ZhAasle] ey Fodhe Holx)

&7+ THRE Ao e,
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