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Surface Properties and Adhesion of Semiconducting and Insulating Silicone
Rubber by Corona Discharge Treatment
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Abstract

In this work, the effects of the corona treatment on surface properties of semiconducting silicone
rubber were investigated in terms of contact angles, ATR-FTIR(Attenuated total reflection fourier
transform infrared spectroscopy) and XPS(X-ray photoelectron spectroscopy). And the adhesive
characteristics were studied by measuring the T-peel strengths. Based on chemical analysis, the
surface modification can be mainly ascribed to the creation of chemically active functional groups such
as C-0O, C=0 and C-OH on semiconducting silicone surface. This oxidized rubber layver is inorganic
siica-like structure of Si bound with three to four oxyvgen atoms (SiOx, x=3~4). The Corona
treatment produces an increase in joint strength that is maximum for 10 min treatment. However, due
to brittle property of this oxidized layer, the highly oxidized layer from too much extended treatment
could be act as a weak point, decreasing the adhesion strength.
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Fig. 1. Set-up for the corona discharge treatment.
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Table 1. Surface energy of liquid used for
contact angle.
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Fig. 2. Surface energy of silicone rubber by the

corona treatment.
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Fig. 3. FTIR spectra of the corona treated
semiconducting silicone rubber surface
(a) initial (b) treated for 20 min.
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Table 2. Atomic percentage of each element of
untreated and corona treated sample.

Untreated |Corona treated samples for

Element
Sample | | min. |10 min. | 20 min.

C 48.56 37.76 30.67 29.15
0O 27.10 30.06 3261 40.00
Si 24.34 26.86 28.37 29.16
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Fig. 6. Change of adhesive strength by the
corona treatment.
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. CCD image of fractured surface after
peeling off between insulating layer and
semiconducting silicone surface.
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