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Sputtering of Silk Fabric Using Poly(vinyl alcohol) Binder
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Department of Textile Engineering, Sangju National University, Sangju, Korea
*School of Textiles, Yeungnam University, Kyongsan, Korea
(Received October 9, 2000)

Abstract—Silk fabric was sputter-treated with Au, Cu, SUS, and Ti using poly(viny! alcohol) (PVA)
as a binder, and its changes in color, antielectrostatic property, airpermearbility, and rubbing fastness
were investigated. Sputter-treated silk fabric had a natural color of metal target, which was deepened
by treatment of PVA solution. The rubbing fastness of thin metal layer formed by sputtering was
improved by PVA treatment. Au had highest rubbing fastness among the metal targets. In addition,
PVA treatment posterior to sputtering resulted in higher rubbing fastness than the other treatment
method. However, a reverse trend was found in antielectrostatic property. Air permeability of the
sputter—treated silk fabric was improved by PVA treatment, which was highest when sputtering was

conducted prior to PVA treatment.
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Table 1. Characterisitics of silk fabric used

Fabric density
(threads/inch)
Warp Weft Warp Weft

Silk Plain &% 175 86 65

. . Denier
Fabric Construction
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Table 2. Specification of sputter equipment

Type of Cylindrical

reactor

Target Size 140mm(l EA)
Class Au, Cu, Ti, SUS

Rotary pump
I: 160 1/min
Rotary pump
II: 160 1/min
Diffusion pump
I 200 1/min
Diffusion pump
II: 200 1/min

Vacuum gauge Pirani gauge1-1x10"° Torr

Vacuum pump Capacity

Penning 1X107%-1x107
gauge Torr

Method of DC, Magnetron

coating

Power supply Voltage 0-3000 kV
Ion current 0-3000 mA
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Table 3. Treatment conditions for sputtering

Parameter Conditions

Nature of sputtering gas Argon gas

Reactor pressure 3x10Torr

Ton current 160~200W

Au, Cu, Ti

T , Cu, T,
arget SUS

Distance between electrodes 6cm

Treatment time 3~6min
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X., Y, Z, Tristimulus values of illu-

mination light—source(Yy = 1)

Computer Color MatchingS ol-&3le] Al79]

34 / BB LEEEE B34 F195(2001. 2)

HAME S 2% F obgjel Kubelka-Munk 4e]

et dus) (SIS AEHAT,

o K = The coefficient of absorption of the
dye at A g

S = The coefficient of scattering at A g

R = The reflectance at A pax
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Fig. 1. Color coordinations of silk fabrics
sputter-coated with various metals.
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Table 4. Treatment methods of silk fabric

Code Treatment methods
A sputtering
B sputtering — PVA resin
C PVA resin — sputtering

D PVA resin — sputtering — PVA resin

st A2 Sputtering 35

K/s
H
—

Untreated PVA A B c D
Treatment method

Fig. 2. (K/S)s of silk fabrics sputter-coated with
Au by different methods.
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K/S
ES
T

Untreated PVA A B (o] D
Treatment method

Fig. 3. (K/S)s of silk fabrics sputter-coated with
Cu by different methods.

-3 e ——

Untreated PVA A B C o]
Treatment method

Fig. 4. (K/S)s of silk fabrics sputter-coated with
SUS by different methods.
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Untreated PVA A B Cc D

Treatment method

Fig. 5. (K/S)s of silk fabrics sputter-coated with
Ti by different methods.
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Table 5. Rubbing fastnesses of silk fabrics sputter-coated with various metals by different methods

Au SUS Cu Ti
Treatment method
dry wet dry wet dry wet dry wet
A 2 1~-2 1~2 ~2 1~2 1~-2 2 2
B 3~4 3 2~3 2~3 2 2 2 2~3
C 4 4 1~2 2 1~-2 1~2 1~2 2
D 4 4 2 2~3 ~ ~3 2
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Table 6. Static voltages of silk fabrics sputter-coated with various metals by different methods

Treatment method Au SUS Cu Ti
A 1.004 1.193 1514 1.649
B 3.197 2121 7.236 3.123
C 0.815 1.482 2.834 1.153
D 7671 26.67 6.173 3.786
o] 43 F7t & AL & ¢ vk PVA 8 O F sputtering?t A E7F Kl @93 AdE
el & WA IS F4e FHEY Fob Hn Yellgich. PVA +489 A2E A4 sige 7
g 7198 34 2EE & $ AUtk Sputtering A S5 TR Frlo MO E N9 E ax Ed
o] PVA 5894 A E a9L A% ¥ = o} sputtering A&l PVA 489 g & 3tg
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Table 7. Air permeabilities of silk fabrics AL 2
sputter-coated with various metals by different
methods B ATE Jddigdn Ag9y® A7Ae AT
; - v A Yol o]3t AR olo ZAl=#E U]
Air permeability
Code 3,2
(cm”/cm?/s) A2
Original sample 130.0
A 685 1 BREX, ¥ Rl NEmn, et -7
B 169.0 > 7D BEHAT, AR, v — T, (1984).
C 105.0 2. FUEiE, RN %, “2 vy ZE, HSTHIR
D 166.0 Bk @it (1983).
3 Ahkaoree anfLRRete, “mori
4. & = FELAF, T SRR, p.196~214(1983).
4. M. Scoponi and C. Ghiglione, Ang. Makromol.
Sputter F 3% PVA 2] Aol ejsf 424 Chem., 252, 237(1997).
2ol SERNS poldoma FHafel 5. M. Kunugi, H. Kin, and T. Handa, US Pat
2 Aol FAEFE Qo sputtering Aol 93} 5,192,636(1993).
01:—.}? 2l &‘E% v?-o%i'{oi jloi’j\ F;Y;A‘ _j:— 6. C. O. Dasenbrock, T. H. Ridgway, C. J.
A& l?mder = Abgstd 2 HEE i E=Y T Seliskar, and W. R. Heinman, Electro. Acta,
UE &AE LS 7 Sl v WTE PVA 43, 3479(1998).
TAAUE Ae AP PEHAT AT FHoR 7. S. Acki, Japan Pat. 63050,517(1988),
PVA 74 A2 A gdde=s ¢43 278 o 8. Y. Akamatsy, Japan Pat. 8214791(199).
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