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Abstract—Poly(ethylene terephthalate)(PET) and nylon 6 films stretched uniaxially and biaxially were
sputter etched in the presence of argon gas. The surface of the etched films was investigated using
a scanning electron microscope(SEM). While cracks perpendicular to the stretched direction were
observed in the uniaxil stretched films sputter etched for 30 min, many protrusions were formed
in the biaxial stretched films at the height of 0.3-04 ym for PET and 0.1-0.2 ym for nylon 6. The
tops of two or three protrusions merged etching time increased to 60 min. The contact angle to
water of the sputter etched PET and nylon 6 films decreased steeply when etched for one to 3
min. In order to investigate chemical changes on the surface ESCA analysis was carried out. In both
films sputter etched Ci intensity decreased and Oy intensity increased compared with the unetched

ones.
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Fig. 1. Sputter etching equipment for polymer proce-
ssing.
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Fig. 3. Changes in size of the protrusions on the
PET films treated with sputter etching.
Sputter etching was carried out under the
same conditions as mentioned in Fig. 2.
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Fig. 5. Changes in size of the protrusions on the ny-
lon 6 films treated with sputter etching.
Sputter etching was carried out under the
same conditions as mentioned in Fig. 2.

Table 1. Time of water permeation into PET and
nylon 6 fabrics treated with sputter etching.

Time of sputter Time of water

A L AU IS G

Sample etching, min  permeation, sec
PET fabric
Untreated 600<
0.5 14
1 2
5 1>
10 1>
20 1>
30 1>
Nylon 6 fabric R
Untreated 400<
0.5 4
1 3
5 1>
10 1>
20 1>
30 1>

Sputter etching was carried out under the same con-
ditions as mentioned in Fig. 2.
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Fig. 6. Changes in contact angle to water of sputter
etched PET and nylon 6 films.
Sputter etching was carried out under the
same conditions as mentioned in Fig. 2. (
PET film, @ Nylon 6 film)
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Fig. 7. Changes in critical surface tension of sputter
etched PET and nylon 6 films.
Sputter etching was carried out under the
samce conditions as mentioned in Fig. 2. (.
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Fig. 8. C,. spectrum of PET film treated with sputter etching.
Sputter etching was carried out under the same condition as mentioned in Fig.2. Time of sputter
etching was as follows: (a) no sputter treatment; (b) 30 min.
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Fig. 9. Cy spectrum of nylon 6 film treated with sputter etching.
Sputter etching was carried out under the same conditions as mentioned in Fig. 2. Time of sputter
etching was as follows: (a) no sputter treatment; (b) 30 min.
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Table 2. Relative peak areas of C,, O, and N, spe-
ctra of PET and nylon 6 Films treated with
sputter etching.

7

Relative peak area, %
0,/C,

Sputter etching

Ci (OIN N
PET film
Untreated 713 287 40.2
30 min 68.3 289 2.8 424
Nylon 6 film ' '
Untreated 76.1 131 10.8 17.2
30 min 684 209 107 30.6

Sputter etching was carried out under the same con-
ditions as mentioned in Fig. 2.
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