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A Study on Frequency Dependence on Dielectric Properties of Silicone Rubber Sheets
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Abstract: In this study, the following results were obtained by analysis of electric properties with FT-IR, DSC, XRD,
and SEM, in the range of temperature 30~160°C and frequency 0.1~200 kHz, when filling agent (0~100 phr) and silicone

oil (0~12 phr) were added to raw silicone rubber. In the case of 100 phr mixed samples, the relative dielectric constant

er gradually decreased from 4.3 to 3.96 as frequency increased, and the dielectric loss tan & decreased to 0.01 at 300
Hz, then increased to 0.022 at 30 kHz, then decreased to 200 kHz. The FT-IR analysis identified the same binding

structure according to the chemical composition of added silica (SiO,). Through DSC analysis, we could determine the

change of heat quantity and the glass transition temperature of each specimen. In the XRD analysis, it was found that
the images SiO,, TiO,, and Fe,O; appeared for specimens with 0%, 50% and 100% filling agent. Finally, the SEM

analysis confirmed that particles of 0.5 to 1.5 um size with silica (SiO,) mixing were dispersed evenly.
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2. AE 4y
2.1 A2
o] Ao = ZUUAASLS 1E5st AT
100 phrg& #zYa= 3stod AlglZ 24 0~12 phr2

21 JE(strength)et ©32 SAIA]7]7]
7HA B BAAIQL Si09] &2 0~100 phr& A7}
AlA EiERE Fokeeo], 7HEEAIQl 2,5 bis (tert-butyl
peroxy)-2,5-dimethylhexaneg 0.5 phr2 &7} g}
5kl 160°CollA 523t 1A} A5t & 6AIE Al &
of 200°CollA 4AIZF &QF 2} Adgsto] 4= 14.0614
kgf/cm’C2 T/ 1 mm¢l A& 1T AE AHS

AlArstlont & 1o YERIT

Table 1. Mixing ratio of silicone rubber samples (phr).

Specimen
No. 1 2 3
Compound

Polydimethyl . .

1 100 100 100 Main material

siloxane
Silica (SiO,) 0 50 100 Reinforcing agent
Silicone oil 0 8 12 Coupling agent

RC-4 0.5 0.5 0.5 Crosslinking agent

RC-4: 2,5bis(tert-butylperoxy)-2,5-dimethylhexane

1*: Moulding temp.: 160C x 5 Min

2": Moulding temp.: 200°C x 4 Hour

1" & 2™ Moulding temp. application range: 6 Hour
phr: Parts per Hundred Resin
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2.2.1 HIRHME RHUYH SYIA|
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KDK Co9 Japan), A=(type SE-70, ANDO Elect.
o., Japan)g WAst @E(Jeil Co, Korea)s AFE-sHS
ow, I2d 1o F4 =5 U o] AolA
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Fig. 1. Measuring circuit and device.
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FTIR (fourier transform infrared) &A1 %}x
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2.2.3 A|R} FAF 2k 2M

DSC (differential scanning calorimeter) 24 %FX]
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2.2.4 X-M 3|H EM
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SEM (scanning electron microscopy) &4 XR|(Type
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Fig. 2. Frequency dependency of the relative dielectric constant
€, of silicone rubber specimen mixed SiO,, 0 phr.
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Fig. 3. Frequency dependency of the relative dielectric constant

g, of silicone rubber specimen mixed SiO,, 50 phr.
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Fig. 4. Frequency dependency of the relative dielectric constant

g, of silicone rubber specimen mixed SiO,, 100 phr.
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Fig. 5. Frequency dependency of the dielectric loss tand of silicone
rubber specimen mixed SiO,, 0 phr.
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Fig. 6. Frequency dependency of the dielectric loss tand of silicone
rubber specimen mixed SiO,, 50 phr.
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Fig. 7. Frequency dependency of the dielectric loss tand of silicone

rubber specimen mixed SiO,, 100 phr.
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Fig. 8. FTIR analysis of the dielectric loss tand of silicone rubber
specimen mixed SiO,, (a) 0 phr, (b) 50 phr, and (c) 100 phr.
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Fig. 9. DSC of silicone rubber specimen mixed SiO,, (a) 0
phr, (b) 50 phr, and (c) 100 phr.
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Fig. 10. XRD analysis of the dielectric loss tan5 of silicone
rubber specimen mixed SiOs.
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Fig. 11. SEM analysis of the dielectric loss tand of silicone rubber
specimen mixed SiO,, (a) 0 phr, (b) 50 phr, and (c) 100 phr.
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