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Mechanical Properties of Epoxy Alumina Multi-Composites
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Abstract: In order to develop an electrical insulation material for gas GIS (insulation switch gear) spacer, 4 types of
epoxy/micro-alumina (40, 50, 60, 70 wt%) composites and 9 types of epoxy/nano-alumina (1, 3, 5 g)/micro-alumina (40,
50, 60, 70 wt%) composites were prepared and tensile test was carried out. In here, nano-alumina was previously
surface-treated with GDE (glycerol diglycidyl ether). As micro-alumina and GDE-treated nano-alumina contents increased,

tensile strength increased and the highest value was shown in the system with 3 g GDE-treated nano-alumina.

Keywords: GIS spacer, Tensile strength, Epoxy/micro alumina composites, Epoxy/micro-nano alumina composites, Nano

alumina surface modification
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Fig. 1. Preparation procedure of composites for epoxy/micro
alumina-nano alumina composites.

Table 2. Type of sample.

GDE NA MA

Specimen ER Hardener gram  phr wt%
Table 1. Properties of fillers for the specimens. ER 100 40 0 0 0
- - MA 40 wt% 100 40 0 0 40
Property Nano alumina  Micro alumina MA 50 wit% 100 40 0 0 50
. . MA 60 wt% 100 40 0 0 60
Mean particle size 30 nm 1 ~2 pm MA 70 wi% 100 40 0 0 70
Crystal form gamma phase alpha phase MA 40 wt% 100 40 13,5 1 40
- /NA 1 phr/GDE(1, 3, 5)g
MA 50 wt%
100 40 1,35 1 50
Particle shape /NA 1 phr/GDE(l, 3, 5)g
MA 60 wt%

100 40 1,3,5 1 60
/NA 1 phr/GDE(L, 3, 5)g
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Scale
Shape B10
Samples parameter
_ parameter (MPa)
3. dn 9 (MPa)
Epoxy resin 13.03 73.29 61.71
3.1 7|7“x.| =AM 01?_ MA 40 wt% 29.45 78.52 72.71
- |l O -
MA 50 wt% 27.53 81.59 75.17
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Fig. 3. Weibull plot of mechanical tensile strength for various
epoxy/multi-composites (MA 40 wt%, MA 40 wt%/NA 1 phr/
GDE 1, 3, 5 g).

Table 4. Parameter properties for weibull plot of Fig. 3.

Scale
Shape B10
Samples parameter
parameter (MPa)
(MPa)
Micro alumina 40 wt% 16.79 77.49 67.70
Micro alumina 40 wt%
20.46 71.99 64.47
/Nano 1 phr/GDE 1
Micro alumina 40 wt%
15.96 75.58 65.62
/Nano 1 phr/GDE 3
Micro alumina 40 wt%
20.28 70.65 63.24
/Nano 1 phr/GDE 5
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Fig. 4. Weibull plot of mechanical tensile strength for various
epoxy/multi-composites (MA 50 wt%, MA 50 wt%/NA 1

phr/GDE 1, 3, 5 g).

Table 5. Parameter properties for weibull plot of Fig. 4.

Scale

Shape B10
Samples parameter
parameter (MPa)
(MPa)
Micro alumina 50 wt% 27.55 81.59 75.15
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