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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.
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Table 1. Experimental conditions for sputtering

Parameters Conditions
Nature of sputtering gas  Argon gas
Reactor pressure 3x10° Torr

Ton current (mA) 500, 1000, 2000

Target Stainless steel
6 cm

1, 3, 7, 10, 15, 20

Distance between electrodes

Treatment time (min)

2.3 v

Sputtering #| 2] 2 &2 W} wA g AJF 9]
xS Hlwaty] flEl, SEM S-4200(Hitachi Co.,
Japan)s AH&SFITE AlE= 0.03Torr, 12mA°]A]
500secESt w2 FAAIA, 7HERHSH 3kv, HiE
15,0007 = FH FHE Z955iT
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(a
Fig. 1. SEM photographs of polyester fabric surface with or without sputtering(X15,000) at 3x10™ Torr
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 fim on polyester fabrics at ion current of 500 mA(X15,000) with
3x107° Torr of gas pressure and 6 cm of electrode distance; (@) 1 min, (b) 10 min, (¢) 15 min, (d) 20
min.

Fig. 3. Cross section of sputtered film on polyester fabrics at ion current of 1000 mA(X15,000) with
3x107° Torr of gas pressure and 6 cm of electrode distance; (a) 1 min, (b) 10 min, (©) 15 min, (d) 20
min.
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Fig. 4 Cross section of sputtered film on polyester fabrics at ion current of 2000 mA(X15,000) with
3x107 Torr of gas pressure and 6 cm of electrode distance; (@) 1 min, (b) 10 min, (©) 15 min, (d) 20
min.
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Table 2. Color change of sputtered polyester fabrics
Ton current (mA) Treatment time (min) a b h°

untreated 0.286 -1.529 280.605

1 -0.039 1.240 91.795

3 0.433 2.859 81.093

500 7 0.404 2.729 81.319

10 0.380 2.602 81.693

15 0.410 2.682 81.379

20 0.462 2.949 81.587

1 0.364 2.460 80.761

3 0.296 2.146 80.248

7 0.439 2.759 81.590

1000 10 0.413 2.783 82.137

15 0.481 2.801 81.567

20 0.495 3.042 80.961

1 0.310 2.587 83.155

3 0.224 2.138 83.221

7 0.242 1.830 82.949

2000 10 0.270 2.199 82.478

15 0.229 1.853 83.005

20 0.264 2221 84.030

gas pressure: 3x107 Torr, electrode distance: 6 cm
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Fig. 6. Lightness (L*) and chroma change(C+) of sputtered polyester fabrics. (3x102 Torr of gas pressure

and 6 cm of electrode distance)
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Fig. 8. Variation of water drop permeation time
aooordmg to sputtered time in the various conditions.
(3x10° Torr of gas pressure and 6 cm of electrode
distance)
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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 (%)

Ion current (mA)

untreated 225 36.6
1 23.3 34.2
3 24.2 349
7 23.6 35.2
500
10 23.3 33.7
15 239 34.2
20 239 35.6
249 33.9
239 33.7
223 31.8
1000
10 24.1 31.8
15 22.0 30.9
20 27 32.3
21.1 30.5
20.1 30.1
20.1 25.1
2000
10 — —
15 — —
20 — —

gas pressure; 3x10° Torr, electrode distance: 6 cm
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