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Abstract—In this study we have examined electroless chemical plating on the plasma grafted poly[ethy-
lene terephathalate J(PET) fabric in order to improve the interfacial adhesion between metal and fiber.
The vapour phase of acrylic acid introduced on the PET surface and the graft polymerization was carried
out by using cold plasma, resulting in the grafting yield of 0.8—1.3 wt%. The carboxyl group of the
plasma grafted was identified by FT-IR-ATR spectra. The interfacial adhesion was related to the carboxyl
group. After electroless chemical plating of nickel, it showed that the more the carboxyl, the better the

interfacial adhesion. Comparing to the untreated, the plasma grafted fabric showed fairly good interfacial
adhesion(5B grade, ASTM D3359). The shielding effect of electromagnetic wave showed 95dB. The shiel-
ding effect depends on the fabric structure, the surface structure, and the cross sectional shape of fibers.

The dense fabric structure, the etched surface like a microcrater, and the trigonal cross sectional shape

were prefered.
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Fig. 1 Contact angle vs plasma treatment
time. The selected samples are PET
films. Plasma surface treatment condi-
tions ; Ar pressure 0.2torr, Ar gas flow
50sccm, plasma power 300W.
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plasma treated PET film sample. A Zelzol2 o M 2 FREIE st
1) PST ; plasma surface treatment co- Nguyen S%2] 752 2z ajo] u)@ 2Aa10)

nditions, Ar gas pressure 0.2torr, Ar gas ) B
flow 50sccm, plasma power 300W, Fig. 3 3 Table 17 Vrehd 20 47 e

E
treated time 120sec. 2) PGF-1 ; plasma S 5 2 B4 3N Y FeAze et
grafting conditions ; Ar gas pressure 0. #aEe} 1550cm ™9 2800cm B2e] W= 7
2torr, Argon gas flow 50sccm, plasma w71 uxe Alge] wlale 2~3u2 Z7bet 9

power 300W, treated time 20sec, mo- - . o
nomer treated time 120sec, monomer o 53] 2800cm - W= —CH 7190
pressure 0.8torr. 3) PGF-3; Plasma 7] ke Aoz PET HEE F2o 734 v

grafting conditions : Ar gas pressure 0. sto] A Z74ebn Qom EA]ol 3350cm” B
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Table 1. Relative absorption intensities of FT-IR-ATR spectra

Wave
Numbers (335032852984 {2957 12918 {2850 (1755(1738|17251715]1710|1700]1695|1685| 16601650 1600

Alem™)

Untreated| 1.9 | 3.1 | 67 {196|105f — | — | — | — | — |581| — | — |24.1{21.8|226|164
2) PGF-1{113| — | — |245|568|332| — | — | — {749} — | — |375]|262|245|21.9|268
3) PGF-3|30.7(293| — [45.91132.7/83.9|8.21(389|61.5(67.1| — [429|45.6(46.4|57.9{59.2|64.2

The relative absorption intensity =A/Azgzsem X 100.
Apparent graft yield of the selected samples are 0.88wt%(PGF-1) and 1.37wt%(PGF-3).
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Fig. 3 FT-IR-ATR spectra of plasma grafted
PET samples. Apparent graft yield of
the selected samples are 0.88wt%
(PGF-1) and 1.37wt%(PGF-3).
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Fig. 4 FT-IR-ATR spectrum of plasma graf-
ted PET samples. Apparent graft yield
of the selected sample is 1.37 wt%
(PFG-3).
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Fig. 5 SEM of cross sectional view of nickel
plated on PET fiber. It shows that nic-
kel plated layer of thickness of about
lym has developed on the trigonal
cross section.

Fig. 6 SEM of nickel plated on the PET mic-
rocrater fiber.

Fig. 7 SEM of nickel plated on the plasma
grafted PET fiber.
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Fig. 8 SEM of nickel plated on the surface
of PET film. SEM photographs show
that a spherical nickel has developed

on the plasma grafted surface.
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Table 2. The properties for the nickel plated PET samples

Item Grafting Yeild Thickness of Specific Electrical | Average Shielding | Interfacial
(thq) Plated Nickel layer Resistivity Efficency.** Adhesion
Samples* ’ (um) Q- cm) (dB) (ASTM 3359)
1) PST - 1.35 2X1073 " 52 2—3 B
2) PGF-1 0.78 1.64 6X107* 81 4—-5B
3) PGF-3 1.37 1.76 5X107 95 5B

*All of the selected PET samples are plain woven fabric(1/1, 75/24, 180/inch, round cross sectional
shape). 1) Plasma surface treatment conditions . Ar gas pressure 0.2 torr, Argon gas flow 50sccm,
plasma power 300W, treated time 120sec. 2) Plasma grafting conditions : Ar gas pressure 0.2 torr,
Argon gas flow 50sccm, plasma power 300W, treated time 20sec, monomer treated time 120sec, mono-
mer pressure 0.8torr. 3) Plasma grafting conditions : Ar gas pressure 0.2torr, Argon gas flow 50sccm,
plasma power 300W, treated time 20sec, monomer treated time 120sec, monomer pressure 0.8torr.
**The average value of shielding efficiency is evaluated in the frequency range from 1MHz to 1GHz.

24 5B, &3 T3 IMHz-1GHz H9|elA #Ht
95dBe] HAtEaHA S vERGle s, HAH L
2 ZHs) UAEF PET 229 2% 1GHz o3}
Fopag ool M A aTrL FA3 ez el
=3

Fig. 99 vebd A A8, YA 48 =& PET
150mesh® 7% PET HAE Z$Er} 29gol

Shielding effect(dB)

100 200 300 400 500 600 700 8GO 900 1000 (00 1200 1300 1400
Frequency(MHz)

Fig. 9 Electromagnetic wave shielding effect
of nickel plated PET fabric samples
The fabric structure of PET samples
are as follows ; 1) PET 150mesh, 2)
75denier/24filament, plain, 180/inch,
round cross section, 3) 75denier/36fi-
lament, plain, 210/inch, trigonal cross
section, microcrater surface.
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