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A Study on Electrical Insulation Breakdown and Tensile Strength
for Epoxy/Spherical Silica Composites
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"Abstract: In order to develop a high voltage insulation material, spherical silicas with two average particle
sizes of 5 pm and 20 pm were mixed in different mixing ratios (1:0, 0.7:0.3, 0.5:0.5, 0.3:0.7, 0:1) and their
total filling content was fixed at 65 wt%. In order to observe the dispersion of the spherical silicas and
the interfacial morphology between silica and epoxy matrix, field emission scanning electron microscope
(FE-SEM) was used. The electrical insulation breakdown strength was estimated in sphere-plate
electrodes with different insulation thicknesses of 1, 2, and 3 mm. Electrical insulation breakdown strength
decreased with increasing mixing ratio of 520 pym and the thickness dependence of the breakdown
strength was also observed. The tensile strength of the neat epoxy was 82.8 MPa as average value and
its increased with decreasing particles size and that of epoxy/silica (2 pm) was 107 MPa, which was
130.8% higher value.
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3.1 FE-SEM

Fig. 1. FE-SEM images for epoxy/spherical silica (65
wt%) composites with various mixing ratio of 5 pm to
20 pm silicas! (a) 1 : 0 polished, (b) 05 : 0.5 polished,
and (c) 0 @ 1 polished. prime () was done from the
fractured surface after tensile test.
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Fig. 2. Insulation breakdown strength in epoxy/spherical
silica (65 wt%) systems with different mixing ratio of 5
pm to 20 pm silicas. Insulation thick was 1 mm.

74- “
E -
£ 7
>
[
8
o 70- "
s 68 .
s |
T 65
e %
o =
64 Ll Ll 4 Ll . Ll L Ll
10 0703 0505 0307 0:1

Spherical Silica Mixing Ratio

Fig. 3. Insulation breakdown strength in epoxy/spherical
silica (65 wt%) systems with different mixing ratio of 5
pm to 20 pm silicas. Insulation thick was 2 mm.

82

81 L}

79
78

Breakdown Strength[kV/mm]

77 ]

76 ; v ; : . - : . ;
1.0 0.7:.03 0.5.05 0.3.07 0:1
Spherical Silica Mixing Ratio

Fig. 4. Insulation breakdown strength in epoxy/spherical
silica (65 wt%) systems with different mixing ratio of 5
pm to 20 pm silicas. Insulation thick was 3 mm.
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Fig. 5. Tensile strength in epoxy/silica composites (65
wt%) systems with different silica particles size (0, 2, 10,
20 pm).
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