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ABSTRACT: The interfacial adhesion between the poly(p-phenylene sulfide) (PPS) resin and
vacuum deposited aluminum was improved by the surface modification of the PPS resin
using low temperature oxygen plasma treatment and silane coupling agent treatment. The
improvement of the interfacial adhesion was correlated with the chemical and morphological
changes of the PPS resin surface by the plasma and silane treatment. The oxygen containing
chemical functional groups introduced by the oxygen plasma treatment may lead to C-0-Al
type chemical bond at the PPS/Al interface. SEM photograph shows many pittings on the
molded PPS resin surface. These pittings inhibit uniform deposition and crystal growth of Al
resulting in the poor interfacial adhesion between the PPS resin and Al Plasma etching
smoothes the sharp edges of pittings and help the uniform deposition of Al Silane treatments
in addition to oxygen plasma treatment increase the interfacial adhesion of PPS/Al system.
This result is due to the introduction of many OH groups that induce chemical bonds at PPS/
Al interface and interdiffusion of flexible silane layer and deposited Al layer.

Keywords: PPS resin, vacuum deposited Al, PPS/ Al interface, oxygen plasma treatment.
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(CH40)3S8iCH,CH,CHSSSSCHCH ,CH,Si(OCH;),

Figure 1. The chemical structure of RC-2 silane used
in this experiment.
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Table 1. The Classification of Adhesion Test
Results by Tape Test

surface of cross-cut area from
which flaking has occurred
(example for six parallel cuts)

the portion of

lassificati
classl on affected area

5B none 0%

3B 5-15%

2B B 15-35%
1B W m - 35it;5";a 7
0B - ;reater than 65% o >'65:/;7
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Figure 2. The DRIFT spectra of untreated and oxy-

gen plasma treated PPS resin (a) untreated, (b) oxy-

gen plasma treated, and (c) difference spectrum of

(b)-(a).
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Figure 3. The DRIFT spectra of (a) oxygen plasma
treated PPS surface and (b) PPS surface after
adhesion test.
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Figure 4. The SEM photographs of molded PPS
resin surface. (a) untreated (x 1000), (b) untreated (x
15000), and (c) oxygen plasma treated ( x 15000).
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Al film by the oxvgen plasma etching.
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