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Abstract: In this work, the complex permittivity of epoxy resins is measured. Epoxy resins, epoxy with micro size
fillers and epoxy with micro+nano alumina composites have been evaluated for dielectric properties according to
frequency variation. The dielectric spectroscopy measurement and analyses are carried out in the frequency range of
107 Hz to IMHz and constant to room temperature. The results of dielectric loss suggest that significant
improvement in the electrical performance can be expected by using samples containing nano and micro fillers
mixture when compared to materials containing only microfillers. As the result, we verified the specific
characteristics of dielectric permittivity and dielectric loss namely, relative permittivity become low with improving
dispersibility of nano+micro mixture composites and become rise with agglomerate of nano particles.
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Table 1. Properties of fillers for the specimens. Table 2. Definitions of terms.
Property NA pA Abbreviation The original terms
M rticle si 30 1~2 —
e?jn Is)':ﬂ Kf:oirr?lze Gammanmhase Alpha };r;lse GDE Glycerol diglycidyl cther
i - ‘ - D = ER Epoxy resins
HA Micro alumina
Particle shape NA Nano alumina
EpAC Epoxy micro alumina composites
EuNAC Epoxy micro nano alumina composites
EuSC Epoxy micro silica composites

oxide powerzA4] =U Sukgyung AT Co., Ltd.AFS  Taple 3. Type of sample.
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Fig. 1. Preparation procedure for epoxy/micro alumina/nano
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Fig. 2. Dielectric contents of uA filler

according to frequency variation. (a) 0.01 Hz—1.09 MHz and
(b) 0.01 Hz—1.09 MHz.
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Table 4. Relative permittivity value properties according to
filler contents of EpAC.

Sample 1 Hz 1 MHz Note
ER 422 3.8 '
EpAC_40 5.94 4.69 Relative
EpAC 50 5.43 4.84 permittivity
EpAC_60 5.52 4.96 (e;)
EpAC 70 6.35 5.48
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Fig. 3. Properties for Tan® according to contents of EpAC.
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Fig. 4. Dielectric properties for EUNAC according to frequency
variation. (a) 0.01 Hz—1.09 MHz and (b) 0.01 Hz—1.09
MHz.
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