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A Study on the Dielectric Properties of Silicone Rubber
due to Hardness Variation

Sung-1ll Lee'
' Department of Safety Engineering, Korea National University of Transportation, Chungju 380-702, Korea

(Received October 12, 2012; Revised October 22, 2012; Accepted October 24, 2012)

Abstract: This research measured the dielectric properties of silicone rubber with various hardness in 100

Hz~3 MHz,

dielectric loss increased within frequency range of 100 kHz

30~170C conditions. When the hardness increases from 65 degree to 75 degree, the

~3 MHz and was a little change in dielectric

loss within temperature range of 90C ~170C. Thermogravimetric Analysis (TGA) showed the weight
change rate increased a little while heated until 800C. Scanning Electron Microscope (SEM) measurement
showed that Aluminium Trihydroxide(AIOHs) which acts as a reinforcement agent reduced the size of the

particles as the hardness increased.
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Table 1. Mixing ratio of specimen.

Material Mixing ratio[phr]

Vinyl terminated

polydimethyl siloxane 4
Polydimethyl siloxane
hydroxy terminated 3
(Coupling Agent)
Silicone dioxide
(Coupling Agent) %
Aluminium
Trihydroxide(AlOHz) 26

(Reinforceing Agent)
Carbon Black

(Pigment Agent)
2.2 M#
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Fig. 1. Experimental setup for dielectric property.
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Fig. 2. Frequency dependence of tan & in hardness 65
degree specimen.
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Fig. 3. Frequency dependence of tan § in hardness 70
degree specimen.
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Fig. 4. Frequency dependence of tan & in hardness 75
degree specimen.
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Fig. 5. Temperature dependence of tan & in hardness 65
degree specimen. d
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Fig. 6. Temperature dependence of tan & in hardness 70
degree specimen.
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Fig. 7. Temperature dependence of tan § in hardness 75
degree specimen.
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Fig. 8. Thermogravimetric analysis of silicone rubber at
hardness 65 degree.
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Fig. 9. Thermogravimetric analysis of silicone rubber at
hardness 70 degree.
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Fig. 10. Thermogravimetric analysis of silicone rubber at
hardness 75 degree.
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Photo 2. Morphology of specimen in hardness 70 degree.

Photo 3. Morphology of specimen in hardness 75 degree.
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