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Effect of Low Temperature Plasma and DCCA treatment on the Dimensional
Stability and Hand of Wool Fabric
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Abstract— Wool fabric was treated with oxygen low-temperature plasma (LTP) and dichloroisocyanuric acid. The effect of
dimensional stability (relaxation shrinkage, hygral expansion, felting shrinkage), tensile strength and elongation, crease recovery,
and hand of wool fabric between LTP, DCCA treated wool fabrics and control wool fabric were investigated. SEM photograph
showed that a little micro crack was formed on the fiber surface by plasma treatment with hard condition and epicuticle scale was
damaged by DCCA treatment. Felting shrinkage, tensile strength and total hand value were much different in each samples.
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(a) 100w/1min plasma treated wool
(c) 5%(owf) DCCA treated wool

Fig. 1. SEM image from the surface of O, plasma treated wool,

control wool.

ojL} gefof ofgh wpEAo whko|HbAd e afo
(DFE)9] 7HAE 7122 Adata glvh Wakida 5
of'9 AN st FRAF] wpEAG] WEko
el AtolE AT ARmel sk DCCA A2
gk w9 DFE+= 021393, A 2 CE7F~
o] AeEek=nt A GRAFE 27 0234 2

— Ofil =

02190 WA FRAFO] A9 04415 HERA
T RIEtgich dvlow gmAfe] HiZdA

Ao B Wego g gl vhEATY gy vk
W] v Ao #@ v

=0.173, y, =0.4450]3, paA] 2-Eekznts A2 g
B w1 =0358, 4» =0577% F7F 3191 21 DCCA
AHeg Aoll= 4y =0.196, 12 =0.301% ¥3kH 2
& A gl sty 7 AHAs] Wil
st Adrgskgint

| 46 | st=7 /4 71a73l8] =] A 208 A 45

|
S$-4700 15.0kV 12.7mm x1.50k SE(U) Q{27/2008

(b) 300w/10min plasma treated wool

(d) control wool
DCCA treated wool, and

Y
()
L
>4
au)
G
<
Z
2
N
5

%
443 @4

5% U FRe 2AY T2 YL
o) e o

IS

%‘(relaxatlon shrmkage) 0} ]

2+9] 2~ 9 4 (HE: hygral expansion) ¥ H & 45
(felting shrinkage)] Al 714 & 2.8k 7] ﬂ(mechamsm)
o] &&#A Ut} o|gFFHE Aol RHEA|7|7t
A A B AA 5o FAHF w2 AFEHoR
S Aol Al A" (setting)©] H o] - Eol
ofate] Az SHo] gstro] Igs Wl

o -
AT £RIE AYE o, HES S0
[

X

(e}

fe Jy o o
oF 4o M o fr o o

Eate] Souh @
449 @4 nalth B, BYFHE Fuy
o A2 BASHE whAA S Yol



DCCA Xc2l2t &tA M2E2A0F Ml 220 HEHtE - EHl OIXl= &
Ao Apolz Qlste] HFH A ZIAA whES st AA A g ot WETE o IR
o M{Eo] J7HA 58 dNolt o nls FR A Eo| Agshd 7 A gHI} SRk
SlE WA 2 A AT A QldH o] b o] & Fo] g3l of A (etching), L H7}ul, 33t
5732] Mg (scouring), B2l (crabbing) & -l T2 5o HIHQl bS] osle] FHEA o] W
Al gelEa Ax $ SE(blowing) T 4 sl T 2~A| L9 7} Ao Q1A gomg
(decatizing) 3 oA AAI AL MEZL dojipa] b AR A4S AA doT|A gowA WUEAS
AH a2 FAHA T BAFAHANA ZEZo Eol Ag & 9l W ot} Table 19+ m A 8] Yz
28S Fasta ggdoly L 2 S g &, DCCA A|gt YRAZE 9 MNartas A
A(yarn) Wol| EA8t= 1 o] A4 ¥ 914 AxZetzvt HEst R = FE5F 9 F 59
7] A A5 HEPH HEz AAY= A ANFFANEE ZA35] Fejorgrel Aol el
o)

o7 QAT T JFL we

td
o
it}
r
=
Q
=

3] st Tk AFEe] sl mek 1 oj¢t & 9 HY 552 DCCA Ak A
27k Wstato] MEAD o Fo wel mf9- o 27F 71 $58kelar At Eehzet A e Alse]
AsE UEpdth dirdos AEAE ¥HA % A sde gy AL A= A} A
A& 0] 20:25% 74 HEZF U2 = o Zholl st A|9] S YERASIT ¢,
AEo] Folytirt 1 o)Fe= FEIe S AAEEEo 2 EAst A& AT A
Hol= Bhde NEAE | AEdA e Figo] & DCCA AgJet Alg= AL &40 nAg] Al
ool wheh HEOl| ¢Jste] 2&o] 6-8% A9 9] =l Hlste] oF 20%°] A=A F HAs oY &
oA A& o7 Fojutt) BAE 9 4sl4Fo U gtznl A2k Aol A= 288 20% AR A
e 38T Ao FoAHe 4Ys HAas o o] S7H7F Ve o] A Eek=ut Aol 9t
I AZFAAAM = I3 E7 A (over feeding system) of T oAz Aot HfAte] 2 Aa Aap
& Foto] AAPEE vE BrES fEste] 3 ole] wpro] Frtate] AFs kel &3 o] AA A
THAEANA FF9 TS A ESE HE gt 7] wEoelgt Azttt Lindbergs'” & HEEH -2
BAE WE7LS AYFES U] Hg A AEo AT Atolo] oj" #AT}F Qo
o072 2AYS At e JHAY A& F ™, Az A 4] A E HESF @ A&
ol F2 AREE AL Stk 2AY S AAE ] S8t o] A S7te BAHY HAtha A =3k
o] AxE ] Aa7IAE AHEE B wheE 57t Olofssons'® & HEA 2 44 W9 44
W3 B4 jkgoz AR Hsr debr] u F7F ARk R HEsta et ARl 27
woll &N whgo R F7|9aA =S A I HHgo] F7kste] Abe] AR EIL hAEEE Al
L3 AY aAAY T3 22 Wo] AEEA 9l 3ol 33 th Wemyss'® & shear-crimp &2
. F7194AE AMSSE W F DCCA A2 of oJ3hd HE# Y AAAAE 2oz Aot
pH 3~69] A8 Mo Al FallRkg o2 apoled At

AT DT BSELE Srol pHE 244 HE(dry - wet) = 0.38crimp -1.30 shear hysteresis + 1.6
% 2

=

FAF AelS Bate] 2 A JE  HEZH 4EBe] APz} Auolge gl woR
S WA B0 W the A 430 Ausdel A W A1

g glofof Atk HEAGE PG ez et o] 22 A

Table 1. The results of dimensional change of O, plasma treated, DCCA treated wool fabrics, and control wool
fabric

Dimensional Stability Control DCCA 300w/ 10mm 202:;211 100w/ Lmin

Relaxation-Shrinkage wp/wf(%) 44 /23 1.5 02 24 /02 28 /04 38/ 14
Hygral-Expanstion(%) 2.8 2.0 0.4 0.6 1.5
Felting Shrinkage(area%) 16.7 45 52 5.6 85
Strength(N)/Elongation(%) warp only 549/46.1 445/48.1 663/49.5 - -
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Fig. 2. Shear hysteresis of control wool fabric, DCCA
treated wool fabric, and plasma treated wool fabric.

Table 2. The results of crease recovery value of
control wool fabric, DCCA treated wool fsbric, and O
plasma treated wool fabric

Crease Recovery ( degree )

Specimen Warp direction ~ Weft direction  Total

Control 140 150 290
DCCA 140 130 270
Plasma 120 110 230
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Fig. 3. Bending hysteresis of control wool fabric, DCCA Fig. 4. Bending rigidity of control wool fabric, DCCA
treated wool fabric, and plasma treated wool fabric. treated wool fabric, and plasma treated wool fabric.

Table 4. Primary hand values and total hand value
of control wool fabric, DCCA treated wool fabric, and
oxygen plasma treated wool fabric

Hand Value Control DCCA Plasma

Stiffness 4.63 391 5.78

Smoothness 4.75 5.04 2.76

Fullness/Softness 5.30 8.65 4.36

Fig. 5. Friction coeffcient of control wool fabric, DCCA T.H V 3.08 2.79 2.56

treated wool fabric, and plasma treated wool fabric.

Table 3. The mechanical properties of control wool fabric, DCCA treated wool fabric, and oxygen plasma treated
wool fabric

KES-F properties Symbol(unit) Control DCCA Plasma
WT(gf.cmjcm?) 13.75 14.88 11.70
Tensile RT (%) 62.87 59.32 49.81
EM (% ) 10.06 12.86 7.39
LT (-) 0.548 0.464 0.633
G (gf/cm.deg) 0.47 0.43 0.86
Shearing 2HG(gf/cm) 0.79 1.10 3.10
2HG5(gf/cm) 1.20 1.43 5.32
Bending B(gf.cm?/cm) 0.146 0.183 0.204
2HB(gf.cm/cm) 0.0511 0.0869 0.1372
T(mm) 1.003 2.065 1.055
Compression WC(gf.cm/cmz) 0.229 0.958 0.217
RC ( %) 59.39 50.00 49.31
LC (-) 0.365 0.409 0.342
MIU ( - ) 0.229 0.326 0.236
Surface MMD ( -) 0.0184 0.0219 0.0230
SMD (micron) 5.79 7.26 5.70
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