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Investigation of Surface Degradation in Silicone Rubber
Due to Corona Exposure '
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Abstract

In this paper we investigated the characteristics of surface degradation in silicone rubber due to

corona exposure and recovery mechanism. It was shown that surface free energy was 22.42 mj/m2 on

initial sample but surface free energy was approximately increased to 71.14 mj/m2 after 45 minutes.

However, surface free energy on silicone rubber after corona discharge treatment was completely

recovered within a short time due to diffusion of low molecular weight(LMW) silicone fluid. It was

shown that corona discharge insured the increase of diffusible LMW chains, which could lead to recover
the surface hydrophobicity. 200~370 g/mol distribution of LMW silicone fluid which was extracted by
solvent-extraction with gel permeation chromatography(GPC) was contributed to recovery. The surface

degradation characteristics on silicone rubbers and the recovery mechanism based on our results were

discussed.
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Fig. 1. Experimental schematic for corona

discharge treatment.
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Fig. 2. Electrical field calculation of electrodes
set up used for corona discharge
treatment.
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Ys= Ysp+ Ysp

YL ="Yipt+ Yip

o714, D¢ PHAE 77 B4y
(dispersive non-polar) Hto|2W> dE 3
(polar) ¥t &t~ AHES JEehic),

H%7 0+ A9 HE Young4 ¥ Harmonic-
mean approximation®l 2]3} WA A9} g3}
2 A Yt

Ys= Vs + v c080 (3)
YspVLp Ysprip
Vs =Yst+ VL — - (4)
s s Ysp T Yo Ysp+Vip
4, 3 WHozRH
(1+ cosd )y, = 4YspVip YspY1p )
Ysot Yo Ysp+ Yip
7 Brh 9 GO ZRE Yot YerE AAFSIA
o 4 A}3]

2 dFoAE ZdduR AMde 93 & o2
59 methylene iodide(CHl)E Al8-34t}.
12 Aed dAe FdAURE AEREE
Ebd grelth

E:3 1352 484 FAANIGA (m])/m).

Table 1. Surface energy of liquid used for

contact angle.

Liquid YL Yoo Yip
methylene iodide 50.8 495 13
water 728 21.8 51
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Table 2. Equations of  surface and volume
resistivity.
EUAGE AR AFE
_r _A
py= 735 po=R,
R;z4d ®aA% [0 |R:EAE ARAZ 9]
9: 3= 2t A [em] tA g AT FA [cm]
P7t= A9 F& A7tE A5 #£85
A+ [an]l=, Dy R [sz]:D(QJ—Z—’
Dy=5.40 cm
Dy=5.40 cm
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Fig. 3. Schematic diagram and configuration of
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electrodes for measuring surface and
volume resistivity.
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water and MI on silicone rubber with
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Fig. 5. Surface energy on silicone rubber with
increasing corona treatment time.
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Fig. 6. Recovery of contact angle on sample
treated corona discharge.
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Table 3. Weight loss of silicone rubber treated
by corona discharge into n-hexane
solvent.
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Fig. 10. Cumulative molecular weight distribu-
tion curve by GPC.
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