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Adhesion Characteristics of Semiconductive and Insulating Silicone Rubber by
Oxygen Plasma Treatment
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Abstract

In this work, the effects of plasma treatment on surface properties of semiconductive silicone rubber
were investigated in terms of X-ray photoelectron spectroscopy(XPS) and contact angles. The adhesion
characteristics of semiconductive-insulating layer of silicone rubber were studied by
measuring the T-peel strengths. The results of the chemical analysis showed that C-H bonds were
broken due to plasma discharge and Silica-like bonds(SiOx, x=3~4) increased. It is thought that

semiconductive silicone rubber surfaces treated with plasma discharge led to an

interface

increase in
the degree of adhesion of the
semiconductive-insulating interface layer of silicone rubber. However, the oxygen plama for 20 minute

oxygen—containing functional groups, resulting in improving
produces a damaged oxidized semiconductive silicone rubber layer, which acts as a weak layer
producing a decrease in T-peel strength. These results are probably due to the modifications of
surface functional groups or polar component of surface free energy of the semiconductive silicone

rubber.
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Fig. 1. Schematic diagram of plasma treatment
system.
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E: 1. A&7 AL TAANYA(m]/m).
Table 1. Surface energy of liquid used for
contact angle.
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Fig. 2. Surface energy on silicone rubber with

increasing plasma treatment time.
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Fig. 3. XPS spectra in wide scan mode at

plasma treated samples.
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Table 2. Atomic percentage of each element of
untreated and plasma treated sample.

Treated | Treated Treated
for 1 min|for 10 min|for 20 min

21.67 2061

Element| Initial

4856 | 2168

2710 50.36 49.58 49.99
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Fig. 4. XPS spectra of SiO: core level at
plasma treated samples.
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increasing the plasma treatment
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Change of adhesive strength according
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