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The Effect of Resin Treatment for Improving of the Metal Thin
Membrane Fastness on Polyester Fabrics by Sputtering
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Abstract — Functional properties are available with sputtering. But sputtering treatment 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 ow.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

Structure Resin Characteristics
<—CH2—CH§—€CH2—CH~%n
n é—OC ’ acrylic give hard touchable to fiber as
Il 2 acrylic ester resin
o
CH— CH>~ superior in slip resistance
epox . .
‘6 \O/ n poxy and firmly absorb to fiber
HN—CH,OR
S give weatherability to fiber
NN melamine and more hard touchable
ROH,C—N—G, C—N—CH,0R than acrylic resin
N
N N ol superior in washing fastness
R—NH—C—0—R-0—C—N urfthzne and antistatic effect as

=

durable antistatic agent

L™= 116 (Y/Y,)"* - 16

a’ = 500 [(X/X,)""* = (Y/Y,)"*]

b =200 [(Y/Y,)"* = (2/7,)"°]
where,

XX, VY, ZlZ,> 001,

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

light source( Y;=1)

AE" = [(ALP+ (Ad )+ (Ab)HY?
where,

AL"= L/~ L,

Aa*= a;"— a5,

Ab* = by — by

Table 2. Experimental conditions for sputtering

The sputtering parameters
Gas Argon
3x10° Torr
500 mA, 1000 mA, 1500 mA

Reactor pressure

Ton current

Target Stainless steel
Distance between 6 cm

the electrodes

Treatment time 2-10 min
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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 56.13
8 138.20 55.81
10 143.37 54.74
2 134.03 55.15
4 137.96 55.44
1500 6 140.62 55.67
8 130.90 5547
10 134.98 55.96
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Table 4. Rubbing fastness of polyester fabrics
according to sputtering time for different ion current

Ton Current Treatment Time (min)

(mA) 2 4 6 8 10
500 4.5 4-5 4-5 4-5 4-5
1000 4.5 4-5 4-5 4-5 4-5
1500 4.5 4-5 4-5 4-5 4-5
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Fig. 4. Lightness and Color difference of polyester fabrics by sputtering according to washing times

for different sputter time(1500mA).
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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) (©) (cm) (cm -g)
Untreated ” 0 10.7 0.716 54 112.7
Sputtered’ 0 109 0.674 545 109.1
2 88 0.709 44 60.4
4 8.9 0.683 4.45 60.2
Acryl 6 77 0.670 3.85 38.2
8 6.8 0.688 3.4 27.0
10 75 0.676 3.75 35.6
2 108 0.679 54 106.9
4 10.3 0.680 515 929
Epoxy 6 10.2 0.657 51 8§7.2
8 9.2 0.682 46 66.4
10 8.1 0.691 4.05 459
2 8.0 0.719 40 46.0
4 3.0 0.710 15 24
Melamine 6 47 0.690 2.35 9.0
8 1.0 0.726 05 0.1
10 1.0 0.722 05 0.09
2 8.7 0.704 4.35 57.9
4 9.2 0.692 46 67.4
Polyurethane 6 8.7 0.698 4.35 57.5
8 78 0.715 3.9 424
10 6.71 0.717 3.35 27.0
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Fig. 8. Lightness and color difference of resin treated
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