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Mechanical Properties of Rayon Fabrics dyed with Persimmon Juice

Jung-Sook Bae'

Dept. of Fashion Design/Institute of Art & Design, Daegu University, Daegu, Korea

Abstract : For development of dyeability, the rayon fabrics were dyed repeatedly with persimmon juice by padding man-
gle. The merit of padding-based dyeing was easier color reproduction over traditional hand dyeing where various colors
and color fastness to light and laundering are hard to obtain. We evaluated the mechanical properties and hand value by
Kawabata Evaluation system for dyed rayon fabrics. The results obtained from this study were as follows. With the
increase of repeating padding times of dyeing, the linearity load- extension curve and tensile energy per unit length of
the rayon fabrics were increased, but the tensile resilience of fabrics were decreased. The value of shear stiffness and
shear hysteresis were increased. Also compression resilience and linearity of compression thickness were increased. The
rayon fabrics 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 koshi(stiffness)
and Hari(anti-drape stiffness),fukurami(fullness and softness) were increased. while Shinayakasa (flexibility with soft feel-
ing) and Shari(crispness) were greately decreased. The amount of coated persimmon juice on the surface of the fabric was

gradually increased as the padding times of dyeing.
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OB B3 Hojgk £ glom Alg|Fow TS AT F Table 1. Characteristics of fabrics
S THAhn et al, 2006; Bae, 2010; Kim et al, 2003; Ko Fiber Weave Density Weigl;t Thickness
& Lee, 2003; Oh et al, 2007; Son & Ryu, 2007; Yoo & composition (thread/inch) ~ (g/m’) (mm)
Lee, 2006). 100% rayon dovvy 69 X 170 115 0.12

100% rayon plain 105 X 64/inch’® 552 0.11 £ 0.1

AALE7F 7KL ' AL FElol el A
ARz FW7HQIONAl 7RISk o, A 2
oM ] E3e WS A ¢ o WA v AEst Table 13} 2t}

oY= ar ok,

A B A e HEFAAES] 2EFESK(Bae, 2013; 2.12 gA
Huh, 2012; Jang et al, 2007; Jung et al, 2008)2 $|&}<] Aol AMgE d8E FEold WEE EETS AR
7S QAAEE Flo] GAE TdsA Fodst AE Wt saor 4 79 ske-8Y FEY 7€ 2eET A) =
A 3] HFAIA ] Ado] hgk ARl I = o A F7HA AE A AR EReE A= A
=& AREsk] A4 AEE glol F=9 wje] Sl Hate] ok 67 cmo]T}.
AL, HAESIGITE ot F37 ol A5 Ui oR Rl
2 go] A, AHslE GAIE S8l Al ol A& B4 2.2 MH
< BN3 AT ARE A AT gt Aol Lol FHAEE Amylase(0.71.0% o.w.f), Tween
80(1.52.0% o.w.f)E AME-3te] HH] 1:30, &% 95100°COlA
2. AEar 6037 X255
21 Alg 3 Axy 2.3 Y} urA

2.1.1 A& 231 g 1)

2 A9ox ARgE A& AEE KS K 09050 +4E 4 TUR A AP HAE wal 7fRe] g2 F 271E 1

=4
A A AlEE BE ZEQ #lo]e(Standard rayon)? AT 2} B85 %%7](GREEN POWER TEN Co. LTD, Juice
o] (Commercial rayon)2 82 AME3I oM A|7e] EALS Extractor)® 23} E33le] 7+5S 531, WAL 2o 33F o

Fu

Table 2. Measuring conditions for mechanical properties of rayon fabrics treated with persimmon juice

Property Condition Symbol Characteristics Unit
Velocity: 0.2 mm/sec
Elongation: 25 mm/10V LT Linearity of load-extension curve of cm/em’
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
Bending Sample Width: 20 cm
Bending rate: 2.5 om’!

B Bending rigidity per unit length of cm/em’
2HB Bending moment of hysteresis per unit length  gf * cm/cm

Meas. mode: One cycle

Sample width: 20 cm G Shear stiffness gf/cm + deg
Shear Shearing angle: 8.0 deg 2HG Hysteresis of shear force at 0.5 deg. of angle gf/cm
Shearing weight: 200g 2HGS  Hysteresis of shear force at 5deg. of angle gf/em
Calc. results(2HG = 0.5)(2HGS5 = 5.0)
Compression area: 2 em’ 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 mm/sec

Processing rate: 0.1 sec LC Linearity of compression thickness curve -
Compression  Zone: 2 cm” WC Compression energy gf + cm/cm?
Def stroke: 10 mm/10V RC Compression resilience %

Maximum oad: 50 gf/cm

Thickness T Thickness at 0.5 gf/cii pressure mm
Weight w Weight of specimen per unit area mg/cm2
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Table 3. Weight of rayon fabrics pad-dryed with persimmon juice according to number of padding and add on
Fabric Numbe'r of Add on .Add on , Sample wzeight
padding (%) weight(mg/cm”) (mg/cm”)
0 0 0 5.50
1 10.77 0.59 6.09
Standard Rayon

2 18.34 1.01 6.51

3 27.33 1.5 7.00

0 0 0 11.5

1 9.87 1.14 12.64

. 2 10.87 1.25 12.75

Commercial Rayon

3 11.21 1.29 12.79

4 13.54 1.56 13.06

5 15.59 1.79 13.29
A AA7NE AASG F2E 4F AL P BB § AL Bo] ol YOBE KN-201- LDYA thgist
w GA ZAe SEAA & G GG AR TH o] PHV(primary hand value)s AF=E3taL, ©] 2l w2 7t
7zt H7}xol|= stiffness, anti-drape stiffness, fullness and

232 9l o5t 7+EA= softness, crispness, scrooping feeling, flexibility with soft

EFE dole AEF HHI AR "ol FEGB0cem feeling®] 6&=o] EgHeT},

% 30 cm)yS 571 s Gellell WaL of 587 JAT F pick

upES 65%2 24T Y W@ Roll Machine, Model 3. 41 9 =9

NM-450, DAIEI KAGAKU SEIKI Co. JAPAN), Roller

Press: 1.5ton, Air Press: 3.7kg/aii ] A0 7 288 3.1. {2l 0|85+ ZI&Fe| yMMT EM

SIAA ARe AES AASL 1A} AAE F asolM A 3.1.1. Sl wE AEe] A W3t

A ARAA 53] s QA doke A 2 A 9" dnbzlo g ZhEe] g e AFHeR Yo & ¢

7o 1A} gAste] Axg § 12kt FUg WHeR o Al BEAloM e S AE UWE 224 AT Sl F

g AAE 27}, 33 WHEsle] g FEE] SUkskES st 5 dodol JAZ 7 Fov FREE AYES o W W

Aok ZAEF FHES $YT 20K Y] AEE A5 afo] AliekomA dAze] 73 gAAe] Su g AEA

Zizt @A A Fe] FAel WskE v Aol ofsl AkEste] of ool Stk it 3ol oFk dA2 Fsgell A3

S T3 ZE-S mangle®] roller AlP12 T3 AJAH FAsls WAo|lBR
dollo] Hgol #dstr FE3 JFTE ThsstE 3ol F

Add on (%) = A=B 100 T #UF GBS A 7L ek T3 e o3 dale

where, A: Dry weight of fabric after dyeing pick up£9] Zg,‘/} ke s o 2 7h=o] Rbeks QA3

B: Dry weight of fabric before dyeing ZAS 4 o] AE] & JAao = AY] ofd$ therd A

Z8} wHe] Z3o] 7hssted Ads Adsr7t L A

2.4 KES-FB System& 0|28} Elle| 7} °o] St}

ol & Y9¥ W JME BlE KES(Kawabata Table 3= Gz FHAT Ao AAS FXIA717] $
Evaluation System, Katl Tech Co. Ltd., Japan)E ©]-& 3} sk PHORA Fol AEES UFCE WY mangleS AR
Z3AE B SIAE Wkl diste] Z4zt St e, BAReE fIAk 3 WhEsto] i g & i Sl whE add on(FAl S7F
o] Hat Q3 EARE =Sk A Ee e AP &, %) AR FHmgem) L FHE 2F FHmy

2 20cm, SAPEEEC 2 20 cm@l BAZFR oI, AlEe) 9]Ho]
AA 7IRE A9 EEA, THEA, FIAEA, ATHEA,

AGEA L] o7 =AU KES-FB Systemoll 28 A=

1o

HE 8 542 Table 200 Ukl 2 3ol AFEA, =
FAEA, AEEA, d554, TUEA 3 A FF2 ol
S48 i 1] 5= =0 slon, xS
2ol Yephilth. B 919] ek SR AFHAETT o4

em?)yS UER Zleltt.
Table 3014 & F A= =i} Zo] Y 31F7E F7I5H
W} add on®] F7Fgtc} o]e} o] add on¢] FVISHE A
AEaHel el Fado] Sriste] daE ol A&
Ay 7kl 719lskar Utk
ole} Zo] Hgol <]
Ao s FAstL
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S5 Ade] A, st K3 Sadol Aol 2
< 540z 459410, %h—cﬂ]LM(WC) A=A

2(RC) 59 84F o]FoA] 9l

HEE Foley %Li/\i&/ﬂ(LCﬂ}O_ 7 A3} =0 o
9315 =7} wlel Lok 271l Aeke vyd 7E bt
=g ] mek Logkel 7t Uehbe RS BEE
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Table 4. Mechanical properties of standard rayon fabrics treated with persimmon juice

Original 1 time dyed 3 times dyed
Property Symbol
Warp Weft Warp Weft Warp Weft
LT 0.641 0.885 0.985 0.926 1.000 1.104
Tensile WT 54 2.7 13.1 6.6 9.4 13.8
RT 75.00 90.74 37.02 60.61 46.28 35.64
G 0.24 0.24 0.24 0.22 0.23 0.23
Shear 2HG 0.23 0.03 0.01 0.01 0.03 0.00
2HGS 0.38 0.18 0.20 0.08 0.10 0.10
B 0.0220 0.0796 0.1530 0.3275 0.3112 0.1845
Bending
2HB 0.0115 0.0374 0.0613 0.1104 0.0894 0.0658
MIU 0.133 0.173 0.149 0.121 0.122 0.140
Surface MMD 0.0342 0.0139 0.0156 0.0153 0.0121 0.0155
SMD 1.615 1.407 2417 4.027 4.758 3.213
LC 0.285 0.342 0.359
Compression WC 0.430 0.181 0.147
RC 5530 78.07 78.56
Thick-ness T 0.177 0.339 0.388
Weight Y 55 6.09 6.51
Aue G4 F gFAGAe] Z7Hsle] 5] e Wgol EET golee] FAE PF 18] HYA 915%, AFS W
ol XS ok b HAS el whet = HlEe B A "A] 1192%°] 2 S7FS EAoH ol REE Hlo]
& RCRYe] S7Fsle] 5 AAE o= S del thgt < A= qHo] 3AT Ewwel fle WIS dHE A
3)EAg0] FES & & Atk A G SrE STl mhet Ao FEfol & o FolA
M w HE 13 AT AIAT EE FHOR s
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FH SAAE 2o Hesh dEse eaw FHe) np 10.77%) 2452] P37 S7H33]: 27.33%)3l Wt A
AE Yeile FarBEAFMIU), vHEEAFe] B8t A FF 7R Btk webd s dA3 H"sieel S7t
(MMD), 71318H] A271(SMD) 52 <127t k. mlAlr= o whe} zhrol A Wi, AR b 71wl AEskaL HE] %
HEe] BE Wriehe 54 & #He] sRtuileia AF o ol 52l Ao AL Tl STRE Aew oA
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Table S. Mechanical properties of commercial rayon fabrics treated with persimmon juice
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Original Scoured lime dyed 3 times dyed 5 times dyed
Property Symbol
Warp Weft Warp Weft Warp Weft Warp Weft Warp Weft
LT 0.834 0.871 0.512 0.608 0.604 0.74 0.726 0.909 0.95 0.771
Tensile WT 3.15 2.7 8 7.65 13.25 12 12.55 11.75 11.3 13.4
RT 79.37 79.63 61.25 57.52 40 48.75 38.65 47.23 51.77 38.06
G 1.16 1.06 0.28 0.34 0.23 0.25 0.27 0.32 0.34 0.34
Shear 2HG 5.1 4.8 0.3 0.58 0.13 0.18 0.13 0.23 0.28 0.28
2HGS 84 8.03 0.5 1.03 0.23 0.45 0.45 0.78 0.88 0.93
. B 0.1382 04624  0.1217 0.0577 0.2712 0.8397 0.3758 09373  -0.3474 0.474
Bending 2HB 0.1688 0.346 0.0426 0.0228 0.1181 0.4259 0.1636 0.4053 0.5833 0.2025
MIU 0.227 0.146 0.14 0.274 0.254 0.148 0.259 0.16 0.167 0.257
Surface MMD 0.0704 0.0092  0.0087 0.0248 0.0295 0.0085 0.0434 0.0127 0.0142 0.0415
SMD 5.475 6.213 4.04 7.03 10.23 5.02 10.598 6.055 5.382 10.207
LC 0414 0.473 0.386 0.439 0.37
Compression wC 0.096 0.121 0.154 0.155 0.181
RC 53.85 48.5 60.6 63.66 64.99
Thick-ness T 0.438 0.506 0.662 0.664 0.723
Weight W 11.5 11.5 12.64 12.79 13.29

o MIU9 SMDgto] 25 dukzle®r grio| njiie]-e-m
I grol 255 FHe] AT Al glolee] HavhEAs
MIUYE H]azshd, A #lolee Fd Ae|ghe=s MIUZE
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Slpe] STt wEt MIURES s Ay S7tse 73] B
TR yehston O Sk el £2 53] wnlEiid
o} ol HavkAlTE FAF AES wHe] miEehs ¢
nsi RE HEoM adke Ae® Hol g @Al oS
Z& FWo] coating®o] WIZHA HASES & F AU
wpEAI ] HHFEAL 310l MMDe 2S5E Fd3he 9|
sh Al glol2-e] AE Ao} g sl wet MIUQ} =
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Table 6. Primary hand value of rayon fabrics treated with persimmon juice

Fabric Sample Koshi Hari Shinayakasa Fukurami Shari Kishimi
Original 7.90 8.68 2.28 3.73 5.90 5.71
Standard .
1 time dyed 8.18 10.98 -0.82 5.02 5.08 4.59
Rayon
2 time dyed 9.39 11.41 -0.78 4.55 5.59 6.58
Original 9.12 13.26 -2.40 4.03 5.00 3.13
Commercial Scoured 743 8.86 242 5.24 493 4.16
Rayon 1 time dyed 8.90 11.62 -0.95 5.12 6.04 4.73
3 time dyed 9.95 13.68 -3.33 4.68 7.19 453
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