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Abstract: In this study, we prepared 40, 45, 50, 55, 60, 65, and 70 wt% content composites filled in epoxy matrix for

two micro silica and three micro alumina types for use as a GIS heavy electric machine. As a filler type of epoxy

composite, micro silica composites showed excellent AC breakdown strength properties compared to micro alumina

composites in the case of electrical properties of micro silica and alumina. The electrical breakdown properties of micro

silica composites increased with increasing filler content, whereas those of micro alumina decreased with increasing filler

content. In the case of mechanical properties, the micro silica composite showed improved tensile strength and flexural

strength compared with the micro alumina composite. In addition, mechanical properties such as tensile strength and

flexural strength of micro silica and alumina composites decreased with increasing filler content. This is probably

because O-H groups are present on the surface of silica in the case of micro silica but are not present on the surface

of alumina in the case of micro alumina.

Keywords: Gas insulated switchgear, Epoxy insulation, GIS Spacer, Inorganic particle reinforcement, Al,Os, SiO,
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2885HA =t Table 1. Classification of inorganic particle reinforcement.
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Fig. 1. SEM image of inorganic particles. (a) A-1, (b) A-2,

B (@) A3, (d) S-1, and (e) S-2.
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Table 2. Specimen for AL,O; & SiO, filler contents.

Unit Classification for filler content

wt% 40 45 50 55 60 65 70

(@ (b)

Fig. 2. Various kinds of measurement samples. (a) Tensile, (b)
bending, and (c) breakdown.
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Fig. 3. Electrical strength behavior by filler type and content.
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Fig. 4. Mechanical strength behavior by filler type and contents. (a)

Tensile strength to fill content of A-1, (b) tensile strength for various
types of samples, and (c) Flexural strength for various types of samples.
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Fig. 5. Schematic of tensile strength-filler content relations.

Table 3. Density and volume for ALO; & SiO, filler.

Unit AlLOs SiO,
Density  g/Cm’ 3.96 2.6
Volume  ratio 1 1.52
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