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Abstract: In this study, the dielectric properties of flame retardant silicone rubber mixed with the amount of silica 50~65 phr

were measured at frequencies ranging from 1 to 2.7 MHz and temperature ranges from 30°C to 160°C. The permittivity

decreased with higher frequencies and higher temperatures, and tan$ are thought to have decreased due to the increased heat

oxidation of the methyl group bound to Si, which increased the hardness of silicone rubber. FT-IR analysis of specimen mixed
with SiO2 of 50~65 phr showed oscillations of OH groups bound to SiO2 between wavenumber 3,600 and 3,300. As a result of
analyzing surface components by Energy Dispersive X-ray (EDX) on all specimens mixed with SiO2 of 50 to 65 phr, all

specimens contained Si, and the analysis by field emission scanning electron (FE-SEM) confirmed that about 1~5 pm

particles were distributed regularly on the surface of the specimens.
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Table 1. Mixing ratio of silicone rubber specimen (phr).

Specimen No.

1 2 3
Compound
Mai
Polydimethyl siloxane 100 100 100 alr.l
material
Reinforci
Silica (SiO2) 50 60 65 einforcing
agent
Coupli
Silicone oil 6 6 6.25 oupling
agent
Crosslinking
RC-4 0.5 0.5 0.5

agent

RC-4: 2,5bis(tert-butylperoxy)-2,5-dimethylhexane
15t: Moulding temp.: 160°C x 5 Min
2m: Moulding temp.: 200°C x 4 Hour
1t & 2" Moulding temp. application range: 6 Hour
phr: Parts per hundred Resin
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Fig. 2. Temperature properties on dielectric constant due to frequency
changes in the flame-retardant silicone rubber specimen add to silica
amount, 50 phr.
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Fig. 3. Temperature properties on dielectric constant due to frequency
changes in the flame-retardant silicone rubber specimen add to silica
amount, 60 phr.
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Fig. 4. Temperature properties on dielectric constant due to frequency
changes in the flame-retardant silicone rubber specimen add to silica
amount, 65 phr.
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Fig. 5. Frequency properties on tan 6 due to temperature changes in the
flame-retardant silicone rubber specimen add to silica amount, 50 phr.
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Fig. 6. Frequency properties on tan & due to temperature changes in the

flame-retardant silicone rubber specimen add to silica amount, 60 phr.
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Fig. 7. Frequency properties on tan 6 due to temperature changes in the
flame-retardant silicone rubber specimen add to silica amount, 65 phr.
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Fig. 8. Spectrum of Fourier transform infra-red spectroscopy in the
flame-retardant silicone rubber specimen add to silica 50~65 phr. (a)
SiO2 50 phr, (b) SiO2 60 phr, and (c) SiO2 65 phr.
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(b)

Fig. 9. Spectrum of energy dispersive X-ray spectroscopy in the
flame-retardant silicone rubber specimen add to silica 50~65 phr. (a)
SiO, 50 phr, map sum spectrum for element, (b) SiO, 60 phr, map sum
spectrum for element, and (c¢) SiO, 65 phr, map sum spectrum for element.
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Fig. 10. Spectrum of field emission scanning electron microscope in
the flame-retardant silicone rubber specimen add to silica 50~65 phr.
(a) 50 phr, (b) 60 phr, and (c) 65 phr.
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