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Effects of Added Silicone Oils on the Surface Hydrophobicity of Silicone Rubber
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Abstract

This paper reports on the effects of silicone oils, used as processing agents, on the recovery of
hydrophobicity of silicone rubber. The recovery of hydrophobicity was evaluated by the measuring the
contact angle, the surface electrical resistance and SEM. Here, we formed artificial contamination on

the surface of samples, which scratched by sand papers and alumina powders. There was small

recovery of hydrophobicity on the surface of SIR-A that silicone oil was not added. In both oil-added

samples, SIR-B and SIR-C, recovery of hydrophobicity was achieved greatly. The surface of SIR-C

showed that a lot of silicone oil was observed due to migration of oil, relatively in comparison with

SIR-B. The tendency of recovery of hydrophobicity expressed by contact angle was in a good

agreement with electrical property as determined by surface resistivity.
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" Solid 1 (silicone rubber)

(a)

" Solid 2 (silicone rubber)

b)
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Fig. 1. Contact angle on an incline solid plane.
8.1, 6.2 : advancing contact angle(f. =
B2)
81, B2 : receding contact angle(8; =
6:2)
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Table 1. Description of silicone rubbers in this
study.
. Types of
Specimens added silicone oils Remarks
SIR-A not added HTV SIR
SIR-B dimethy! silicone oil" | Peroxide cured
M Q,
SIR-C dlmgthyl ph.e(;lyl > 50 wt%
silicone oil ATH
(1)
CH,— 51%0 51%0-- Si—CH,

CH,

(2)
CH, CH, CH CH,

3
| | | |
cm—&%o—m—o A St -%o-— Si—CH,
| | |
CH, CH, @ n
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Fig. 2. Typical experimental setup for the
contact angle.
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(d) SIR-A + sandpaper
+ AlQOs + recovery

+ AlOs

(f) SIR-C + sandpaper

(e) SIR-B + sandpaper
+ AbOs + recovery

+ AlOs + recovery

3 o¢® Ao 1% SEM AMA.

a8 3. gRugE 9
Fig. 3. SEM photographs showing the surfaces of SIR after AlO; contamination.
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Table 2. Contact angle Qf sound specimens.
Specimens | g1p_ |SIR-B | SIR-C
Contact angle
Advancing contact angle(8a)| 103° | 103° | 104°
Receding contact angle(6fr) R A
100

@ SIR-A

—A—SIR-B
_ 80 | —e—src
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32
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§ 20
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o T T T T T
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Recovery Time (days)
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Fig. 4. Changes of contact angle on SIR during

recovery after Al2Oz contamination.
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Table 3. Surface resistivity of sound specimens.
Specimens Surface Resistivity [Q]
SIR-A 52 x 10"
SIR-B 54 x 10"
SIR-C 54 x 10"
1E16
—8—SIR-A
—4-SIRB
B153 | _e-smre
5 1E14]
Q
& 1E13 4
I N
_ é 1E124 4
r};
1E11 4
10—
0 2 4 6 8 10 12
Recovery Time (days)
a5 AF o589 AW BN AYE HEEA.

Changes of surface resistivity on SIR
during recovery after Al:Os contamination.

Fig. 5.
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