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Fabrication and Dielectrical Performance of 3D-structured
BaTiOs;-Epoxy Resin Composites
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(1. Dongguan Power Supply Bureau of Guangdong Power Grid Corporation, Dongguan 523000, Guangdong, China;
2. Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, Guangdong, China)

Abstract: Permittivity is one main factor that determines dielectric performance of insulative materials. The permittivity of epoxy
resin usually ranges from 3 to 4. Mixing epoxy matrices with high-permittivity inorganic fillers is a common way to improve it.
Yet there are few researches on constructing 3D structure with fillers before mixing. Achieved high-permittivity skeletons
can better optimize the permittivity of insulative materials. 3D-structured BaTiO3; ceramics were fabricated via ball-milling,
freeze-drying, sintering procedures and examined via X-ray, SEM methods. The dielectric performance of ceramics/epoxy resin
composites was tested via wideband dielectric spectrometer. With 30wt.% of the ceramics, the permittivity of composites reached
10.1 along with low loss tangent of 0.02. Applying the materials to a 2-layer insulator model led to an over 30% drop in local
electric field near high-voltage electrode. The study provided a practical way of fabricating composites filled with nano-particles
and also a solution to electric field relaxation around insulators.
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Tab.1 Information on experiment materials

Material Manufacturer

Epoxy Resin 1420 Xurisheng, Boluo

BaTiO; (d<300 nm) Shuitian, Shanghai

Nano-cellulose Shuitian, Shanghai
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Fig.1 2D-axisymmetric section of a simplified
2-layer basin-type insulator model
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Fig.2 XRD pattern of BaTiO3 ceramics
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Fig.3 SEM images of BaTiO3 ceramics
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Fig.4 Permittivity and loss tangent of composites at temperature 20 °C with different frequency

40 1 (a) _
1 —=— EpoxyResin
351 —e— 10wt% nBT
304 —v— 10wt% 3DBT
S +—20wt% 3DBT
2 257 30wt% 3DBT
E 151
" 10 : v
T A —y
] rr—r—r1—r* “—é”‘”‘::;.-.:s
===t e
0

-40 =20 0 20 40 60 80
Temperature/°C

0.5

(b)
—=— EpoxyResin *
0.4 —eo— 10wt% nBT
—v— 10wt% 3DBT
_ 4—20wt% 3DBT
£ 031 30w1% 3DBT
e
g A
& 021
0.1 A /o
AT
0.0 +—$=b—gp—s ,—-H"""".“":f"—.'/'/?
-40  -20 0 20 40 60 80
Temperature/°C

[ 5 50 Hz 3R T## 8/ IR EIE

Fig.5 Permittivity and loss tangent of composites at frequency 50 Hz with different temperature
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Fig.6 Electric field distribution on 2D-axisymmetric section
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