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on the Dielectric Properties of TiO, /PVDF Composite
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Abstract: TiO,/PVDF composite materials have excellent high dielectric properties and have wide application
prospects in the fields of high voltage and energy storage insulation. In this paper, the finite element method was
used to simulate the structure and performance of TiO,/PVDF composite material system. By establishing two
dimensional and three dimensional models, the breakdown mechanism of composite material was systematically
studied from the perspectives of electric field intensity, leakage current density, and system energy density
distribution, studying the influence of TiO,shape on the dielectric performance of composite material. The results of
the research show that doping 5 vol% TiO, components, compared to the spherical TiO,/PVDF composites, the

linear TiO,/PVDF composites system of electric field intensity, the leakage current density and energy density
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distribution is relatively uniform, the distortion of the three physical quantities is small, high electric field intensity,

leakage current density and energy density area decreased significantly. On the surface of the composite, the

highest electric field strength, leakage current density and energy density are reduced 1.42 times, 1.41 times,

2.01 times. From the inside of the composite, the average electric field strength, leakage current density and

energy density are reduced respectively 1. 25 times, 1. 19 times, and 1. 52 times. The simulation results show that

linear TiO,/PVDF composite has stronger breakdown resistance. This research can provide a theoretical basis for

the preparation of new materials with high dielectric properties.

Keywords: TiO,/PVDF; electric field intensity; leakage current density; energy density distribution;

breakdown ; modeling and simulation
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density and energy density on the surface

of two kinds of composites

Ti0,/PVDF BRI Z&iE
FLIZ R EE/ (V/m) 4.63 x1072 3.27 x10 72
IHL TR R/ (A/m?) 4.64 x10°Y7 3.26 x0 7V

e/ (J/m®) 7.86 x 10~ 3.91 x10 ™

HEIE Ti0,/PVDF Z &4 EA HL, 2P TiO,/PVDF
A PRI T B R L 350 B R R MR AR g
BRI AIFER T 142 1. 41 F12.01 4%,

2 TiO,/PVDF & & # ok = A A

TEAN RS AL r SEORE 5 e AR ] ) 5L 1 A
VERIAEAE RS 90K 55 BRI S B AR BE 7 AR B

Wi, Sk 1 ik — 22 a5 AS [A B AR Tio, %} TiO,/PVDF
A PPRM Y FUPERE () S2 R , 7 i B AT 4R
Rt 5 =4 AR ARA, 280k & S A [H], Tio, 45
e AH A, 23X ERE MY TiO,/PVDF &2 4 44 %}
PERZE A SRR A TR 5 0 AT
2.1 ¥k TIO,/PVDF B 5{FE

BRIE TiO,/PVDF &5 #1 RN 8 L3750 B2 T
it 2 E T RE I 2 B A WAL S R

Alm?x 10
o< 45
"0%%ee | |«
35
Eed 130
25
o |
D> 15
10
5

6

- N W A W

(c) REHH B2 7

B 5 Ik TiO,/PVDF REBEEIZIRE .,
FREREEMEEZTENST
Fig.5 Distribution of electric field intensity,
leakage current density and energy

density within spherical TiO,/PVDF
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