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Abstract — Black-dyed PET fabrics were sputtered with stainless steel through DC-magnetron type
device to investigate the possibility of coloration effect, and then considered the morphological structure
and physical characteristics such as water permeation ability and washing fastness. Change in color was
estimated on the basis of CIELAB color system. The color coordination of metal plated PET was shifted
to yellow-red from red-blue. Colour difference( AE¥) was increased by sputtering conditions with
increasing ion current and treatment time. Especially, Lightness(L*) value of PET was remarkably
increased by sputtering, whereas Chroma(C¥) increased gradually. From SEM analysis, rough and
uneven craters were found and thickened on the fiber surfaces with longer sputtering time. And
washing fastness was a little poor and absorption ability slightly decreased. There were little changes of
breaking load and breaking extension. It was evident that observed uneven craters in the plated thin
layer resulted in the colour change of PET fabrics by sputtering treatments.

Keywords: DC-magnetron sputtering, Coloration effect, Thin layer, Washing fastness, Black-dyed PET

1.4 £

Sputter &2 1852 1A Grove 7} 2 F1 7o) &
S=do] 7k doi YA Fl"ﬂﬂﬂg] o]
e el & 9

v)eto] FAE= RS Mo %4%171 A
3 Aoz Ao S F(target) Aol A
A, ZAHAIE o]&al LR =2 plasma S LA
e, o3k 7h2 ion(argon) ©] Al FET
aL, 21 oAl «]OH target /\ZH7} B2 = 92t
Az Fojupel HEol FAsle Aotk S

*Corresponding author. Tel.: +82-53-810-3898; Fax
+82-53-810-4684; e-mail: ympark9397@hanmail.net

S&olu A7 =w, speteadt Hlas|A Eely
A 7F wlg- 3231, 2V HAK A) A Azl F2
St} o] WS =84 Al dolds =8Y
Oﬂ © =% targetd]l FEAA FEHLAE HAHA

_4

A
Ao X Z|a=de §R 55 e FAATIE
1% , mEoIu Algt o] Tkl == ARH
o] gtou}, ol targetol RS JAAA
etching Al7]E Fero 2t s P,
Sputtering F*]= 718l%] power 9] EFoll wheh
DC®} RF sputtering .2 -i-% 1L vk 18|45
A% 9 Y5 SFNIAE F/717] FA
diode, triode, reactive sputtering, magnetron sputtering

5ol tt BFe] "hukAZ el A = RF-magnetron

J. of the Korean Soc. of Dyers and Finishers, Vol. 18, No. 4(2006. 8) | 203



2.

-

sputtering -3 Abg&ataL Qo) vk 744zt
TE F2 SH4E $ XL;Gljr Hi&o] Feo A
Ho}p uhe N 7}t 7Fesh, whe] ¢.do)
Ao apkee] Bbto] A4 E= DC-magnetron
sputtering™H o] Zhgwkal gk

2 oz uutg

=
:1__’.
1l o

sputtering Y= el
A Z2]4Q1 W (Physical Vapour Deposition,
VD)2 81814 W (Chemical Vapour Deposition,
)#i Uz 4 °”jr45 ﬂﬂ;@ oz 7
}, sputtering, ion-plating 5= & 4 92
o= CVD, Zek2n} CVD, Zgznlz
©] coating o] FE T o] 7hy-dl EF3
puttering—o— 7lEgAlsle] o8k Hv|ER
Sk, 21371%9] 71 712l H AL ¥
Wow HeE ve 848 49, 3
i) ] BAS(EHE) S z””‘lﬂﬁﬂ}l%
= 7} ke vo] Sass
Wol At} ofol] vz sputtermg~target
o argon ©]>°] F&E3IY] argon ©]&¥ &
ﬂﬂﬂ AL 7189 FER o =M target
st 9AE Sl 27t A A
~ 10 Torr =2 7}24%to] =rjgte A3k
‘%‘% HAs 4= Qe
Sputtering ﬂﬂoﬂ/ﬂ AFZS o] &3)=
A, Aol &gk GRS ol8akar A Ql oy
Ag gow, AF AuelA Hole F5A7)
n AL A4 3k FEAA7) = v)H 9k
5ol ogh oy o] &4 WA gt EXle F
ot &AL & ALt SE wE
vpAzto 2 o

o=
sjshael Wals Wx|gt) oea

7] TolA FHE =] W 4ta, WA B 59
B} B4 Fwol oodu= AL whx|sho]
X eEe] FHE A7GstA FAgt Bgk sputtering
o e AT iRl FEe FAT A9, Feol=
w7Fs e A% wdolu AEAA R
BAEAR A5
o] B5A B4
2 Zo] EAS 247

Aol FPselks 4

e A 9l
Sputtering HS

—
o ofN %
2l Dl

1

|
il

ol

ol g & ok o ol
Ol}lﬂgm

JZ‘JH

5

rﬁr

917}{

Y
o &
°

Hﬂ rlr

ol
ﬂ‘r‘

L

S 2L ol E oo i
o oto rE

oy
T

:1__’. I;E‘—‘

= O]‘Q'O]’o:] u‘ﬂ‘oﬂ H_l ox
ogm HhalAg quﬂ o)A 2pet =74
A a IHHAM = 71%%s H-,TOH H
0101 A= /] /xhﬂx]-/\l =AY} o}; _‘oﬂ %5
< 8l 7]EHHE} o] ﬂ°ﬂ+ B UdE H

=

[¢)

—

[
=

o}a}u]t/}j% sl sputter etching *2l& To=
204 / B2EMIIBEEIX K182 K45(2006. 8)

0

rlo
Lon

. gt
=

&0l

A Ao -S4, AR e ARSI
AT AL HxE Qo). wEb] 2 Qo)A
= PET 2E9] sputteringol] 2|3k ~gde]~ <
(stainless steel) BYEFeddol w2 4 572 44
o APRES RS Bl EA ek, W $
o] U3 39 B BANSEE AT
2.4 ¥

21 A=

Aol A A, 7H2H20%) A H 100% black-

220 1ol

dyed ifﬂﬂ]*ﬂ]e AP B4 Ak
75/72 ITY, 1250T/M, 165-/inch, 1A} 75/72 ITY,
1250T/M, 85%/inch) & -A|g+ & A&-3I9iT)

2.2 Sputtering ﬂ?ﬂ

55 dALHor Agrt 7t
A EA Tkl ] ojgo 4] 7k DC-Magnetron
9] sputter FXIZ ARRBIITE Z717080] 8~9x10” Torr
o] T HAFE LS o] 8-3te] KE-S 2~3x10° Torr
2 U= _U[_, NAZFA7|E ALgsle] Anieto R
argon 7FaE T Agstaat §
3x10° Torr= FAAZE o] &A= sputter 2 2]
Al 73] F-H3] = sputtering® YA o] 2
NS target Frlol} BT LEASS 0
Aet7] Slsl @z 7F F-25 o] Itk Table 1°]
z20& A8

Sputtering < %]

L
= e

sputtering

Table 1. Experimental conditions for sputtering

Parameters Conditions

Nature of sputtering gas Argon gas
3x10° Torr

500, 1000, 2000

Reactor pressure
Ion current (mA)
Target Stainless steel
6 cm

1, 3, 7, 10, 15, 20

Distance between electrodes

Treatment time (min)
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Fig. 1. SEM photographs of polyester fabric surface with or without sputtering(X15,000) at 3x10™ Tor
of gas pressure and 6 cm of electrode distance; (a) untreated, (b) 500 mA for 20 min, (c) 2000 mA

for 20 min.
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Fig. 2. Cross section of sputtered film on polyester fabrics at ion current of 500 mA(X15,000) with
3x10™ Torr of gas pressure and 6 cm of electrode distance; (@) 1 min, (0) 10 min, (c) 15 min, (d) 20

min.

Fig. 3. Cross section of sputtered film on polyester fabrics at ion current of 1000 mA(X15,000) with
3x10™ Torr of gas pressure and 6 cm of electrode distance; (&) 1 min, (o) 10 min, (¢) 15 min, (d) 20

min.

(©)
Fig. 4. Cross section of sputtered film on polyester fabrics at ion current of 2000 mA(X15,000) with

3x10™ Torr of gas pressure and 6 cm of electrode distance; (@) 1 min, (0) 10 min, (c) 15 min, (d) 20
min.
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Table 2. Color change of sputtered polyester fabrics
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Fig. 5. Color coordination of sputtered polyester
fabrics. (3x10 ™ Torr of gas pressure and 6 cm of
electrode distance)
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gas pressure: 3x10° Torr, electrode distance: 6 cm
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Table 3. Breaking load and breaking extension of sputtered polyester fabrics in various conditions

Treatment time (min)

Breaking load (kgf) Breaking extension (%)

Ton current (mA)

untreated 22.5 36.6
1 23.3 3.2
3 242 349
7 23.6 35.2
300
10 23.3 33.7
15 23.9 3.2
20 23.9 35.6
249 339
23.9 33.7
7 22.3 318
1000
10 241 318
15 22.0 309
20 2.7 323
1 21.1 305
201 30.1
20.1 25.1
2000
10 — —
15 — —
20 — —

gas pressure; 310 ® Torr, electrode distance: 6 cm
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