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Abstract— Functional properties are available with sputtering. But sputtering treatmnent alone cannot got a
good fastness performance to washing, rubbing and light. This research was objected to investigate
optimum condition by sputtering on polyester through various processing conditions such as ion current
and treatment time, and then various resin treated onto metal coated polyester fabrics in order to increase
washing fastness of metal membrane. As the results, the optimum conditions revealed 1500 mA of ion
current, 2 min of treatment time in sputter, and suitable resin concentrations were 2% of o.w.s (on the
weight of solution) in resin treatment. Therefore, we could get enhanced anti-static effect and flex stiffness
as well as washing fastness in sputtered polyester fabric with various resin treatment, for example,

melamine and polyurethane.
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Table 1. Characteristics of the used resins

SOt Re NS 9

o

F=XXel s 33

Structure Resin Characteristics
CH2—CHﬂCH2—CH
% n ((:_2@ H acrylic give hard touchable to fiber as
Il Zs ester acrylic ester resin
CH—CH>~ eDOX superior in slip resistance
% \O/ n poxy and firmly absorp to fiber
HN —CH,0R
PN give weatherability to fiber
N°™ N melamine and more hard touchable
ROH,C N—C\?\I _C—N—CH,0R than acrylic resin.
G G ol superior in washing fastness
R—NH—C—0O—R—0—C—N _ poty and antistatic effect as
urethane

durable antistatic agent

L' = 116 (Y/v)"* - 16

a" = 500 [(X/x,)"° — (Y] ¥))*)

b= 200 (Y/ Y))* = (Z/Z,)"*]
where,

X Xy Y'Yy 7] Z, > 001,

X Y, Z; tri-stimulus values of sample
X,, Y, Z,; tristimulus values of illumination

light source( ¥, =1)

AE = (ALY + (Ad )+ (Ap P2
where,

AL*= L7 — Lg

Ad* = a;f — ag'

AV = b — b

Table 2. Experimental conditions for sputtering

The sputtering parameters

Gas Argon
3x10° Torr
500 mA, 1000 mA, 1500 mA

Reactor pressure

Jon current

Target Stainless steel
Pistance between 6 cm

the electrodes

Treatment time 2-10 min
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Fig. 1. Weight gain of polyester fabrics according to
sputtering time for different ion current.
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Fig. 2. Color coordination of polyester fabrics by
sputtering.

Fol F35o ggo] Yy Qs R
de B % ok, w9 A WS WA
42 9dutA fEsA fq. Fig 3(1)2
stainless steel& sputter coatingdt polyester 2]
29 APAZ fE fAdLdE el Rojth
sputter A2A2Ao] wat A Fastt A
& 3AF & Yed, AYAT] LAT ion
current7} $7484+E Ao o ol Faa
£d OlAL FAHT FSHTY FAS #H
A& AR FZHT. Fig 32 AE4 10kV
A Age MRS W NE me FA7 Y vz
NZe Yerd Ao gAY A9 thuztA
2 AYA7o] Fold42 WE FEE 2
she Aoz Bol F&uve FRENE BAY
£ 9191, jon current’} 500mAd = HHA| 7 2
o] 50% = Fad AL & & YT, 53

4

A
ne

=)
=

25
(1)
2.0 ‘
< ? m u | ]
= A ]
D v v A
o 1.5 v A A
] v
2 v
2 1.0 1
?g' @ Untreated
i B 500mA
0.5 A 1000mA
v 1500mA
0.0 T T T T .
0 2 4 6 8 10

Treatment time (min)

g E HES s =X S

Half time decay (min)

35

1500mAY] &2 U7t gAE F$e= AYst
A &% [ s0Eold HHIZF 28 el 108
oj3t2 Fadtd FL Aztez EAI ATE
e, AR to] 85old A 09 77+
Ae AL ¢ & Uk ol2g ZB=2RH
grato] AZREHAAY LANE F7HAA
E3 Ad HE FHELYLEA JARA
#HE YEds RS JAFE + A
3.1.4 HThsIE A HCHHIS
Table 32 sputtering # 2jo] 93 F&ututo]
coating®d F HEY APz ALHIFES
gt dddtES Aig ddsted T8
A S Gy ADHYEL A B/ ddE o
7R 9 oyt Zo| gk Yo Zolo 3t B2 H,
of & 7tA SR ZHERH sputtering AT 2
£9 983 EHIE ¥7tE 4 ot Table 3
oA Hi uret o] £ 2E ZF "Ag AR
Hl3 AdstEd @ AdWyEol I FE B¢
= QAT AY Zol7} gled, AL HEEH
o] F&utate] g3 Aoy FAHHY F&o] A&
of st gFA FaEo] AdstFoly HEE
N FFo| AE A2 A7t
3.1.5 sputtering x2|3t =EQ| L7
3.1.5.1 M|Elo]l o5t utato| LA
Sputtering] 93} 54 9 IEAR Az
e A% Ee EA FAE AERHY F3IA
Ao2A =RAY RAE vFEsy BE, T,
P2, FtdEe 9 Fat 59 iy 7154
Rzt 7bestA HAAW, 49 Ax
A2 A HA ol &HA Edtxz Ut Fig 4
+ polyester &9 sputtering & A &3¢ 2

Lo

100
(2) @ Untreated
80 B 500mA
A 1000mA
¥ 1500mA
60 -
0 : n
| ]
]
20 4 A n
v v A A
+ A 4
0 - — T T :
o 2 4 6 8 10

Treatment time (min)

Fig. 3. Static voltage (1) and half time decay (2) of polyester fabrics according to sputtering time for

different ion current.
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Table 3. Breaking load and breaking extension of polyester fabrics for ion current and sputtering treatment time

Ion Current

Treatment Time

Breaking Load Breaking Extension

(mA) (min) (kgf) (%)
Untreated 126.88 53.39
2 133.55 53.03
4 136.64 54.46
500 6 136.24 5613
8 138.20 55.l81
10 143.37 54.74
2 134.03 55.15
4 137.96 55.44
1500 6 140.62 55.67
130.90 55.47
10 134.98 55.96
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Table 4, Rubbing fastness of polyester fabrics
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Ion Current
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Fig. 4. Lightness and Color difference of polyester fabrics by sputtering according to washing times
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Table 5. Drape and flex stiffness of sputter and resin treated polyester fabrics under the various conditions

Conditions Drape Flex
Resin Concentration Distance” Weight Stiffness Stiffness
(%) (cm) (2 (cm) (cm - g)
Untreated” 0 10.7 0.716 5.4 112.7
Sputtered” 0 10.9 0.674 5.45 109.1
2 8.8 0.709 44 60.4
4 8.9 0.683 445 60.2
Acryl 6 7.7 0.670 3.85 38.2
8 6.8 0.688 34 27.0
10 7.5 0.676 3.75 35.6
2 10.8 0.679 54 106.9
4 10.3 0.680 515 929
Epoxy 6 10.2 0.657 5.1 87.2
8 9.2 0.682 4.6 66.4
10 8.1 0.691 4.05 45.9
2 8.0 0.719 4.0 46.0
4 3.0 0.710 15 24
Melamine 6 47 0.690 2.35 9.0
8 1.0 0.726 0.5 0.1
10 1.0 0.722 05 0.09
2 8.7 0.704 435 57.9
4 9.2 0.692 46 674
Polyurethane 6 8.7 0.698 4.35 57.5
8 7.8 0.715 39 424
10 6.71 0.717 3.35 27.0
“Electrode distance As received polyester “Sputtering with 1500mA for 2mia
60 30
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Fig. 8, Lightness and color difference of resin treated polyester fabrics according to washing times

for various resin(500mA, 2min, 2% resin).
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Fig. 9. Effects of ion current and various resin type on air permeability at different sputtering time (1)

and resin concentrations (2).
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