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Abstract: The gas insulation switchgear, which is a device for protecting a power system, cannot be supported by the insulation

gas itself in a charge unit stored in a metal container. Therefore, molding technology is required to manufacture a gas insulation

switch spacer. The APG method injection molding simulation was performed by applying the variables obtained through the

physical properties of an epoxy composite used for manufacturing an insulating spacer to a moldflow software. After varying

the temperature conditions of heater in the simulation, the thermal characteristics and the degree of hardening of the spacer were

analyzed, based on which the optimum process conditions are presented.
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Fig. 1. (a) Spacer mesh image for GIS modeled in 3D and (b) heater
temperature setting section.

Table 1. Simulation process conditions.

Initial resin temperature (°C) 60°C

Center conductor temperature (°C) 140°C
Filling time (sec) 350 sec
Packing pressure (bar) 0.15 bar

Table 2. Heater Temperature sets used in this study.

Temperature Heater temperature (°C)
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section Condition- Condition- Condition- Condition-
1 2 3 4
1 140 140 140 140
2 140 135 130 137
3 140 135 130 135
4 140 135 130 133
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Table 3. Total heat of reaction according to the heating rate.

Heating rate Total heat of reaction (J/kg)

5°C/min 83,223.72
10°C/min 79,248.91
20°C/min 86,384.72
40°C/min 75,888.99
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Fig. 2. DSC results of the measured epoxy composite.
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Fig. 3. Graph of epoxy composite by heating rate.
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Fig. 5. Rheometer measurement result graph of epoxy composite.
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Fig. 7. Result of cure rate graph of inside the spacer over time.
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