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Abstract; Epoxy resin is one of organic polymers which have been widey known in the world,
but there is almost no example of using only epoxy resin itself as insulating material, and it
is usually used as composite insulating material in combination with other insulating material.
The electrical and mechanical properfies of such composite materials are affected by the internal
interfaces which are boundary layers between matrix and insulating base materials. Therefore,
in order to improve the durability and elucidate the mechanism of deterioration and destruction,
it is important to study the properties of interfacal layer.

There are many kinds of organic composite insulating materials which are generally called
FRP (Fibre Reinforced Plastics) having epoxy resin as matrix and glass fibres as other insulating
base material. In this paper, for two kinds of FRP rods which are manufactured with pultruding
unidirectionally, effect of anisotropic properties on dielectric characteristics, especially electrical
breakdown voltage (BDV) and dieletric loss tangent (tand), were studied. The principal results
obtained from the experiments are as follows:

1) The dielectric characterictics of the voidless FRP which was pultruded under pressurized
condition, P2, is superior to that of the FRP including void, P1, which was pultruded under
normal pressure condition.

2) Electrical breakdown goes along the glass fibres direction, that is, interfacal layer excepting
the case of the interface angle # = 90°, therefore the BDV of FRP with # = 0~60° increases as
interface angle is larger, because breakdown path is longer. The fact that electrical breakdown
goes along the interfacal layer is not affected by the voltage waveforms of ac, dc, and impulse.
3) The BDV of FRP with § = 90° is very higher than those of FRP with § = 0~60°. It
means that electrical breakdown by penetrating between glass fibres is defficult. Therefore, it is
desirable that FRP material is positioned in the way that the interface direction is perpendicular
to the electric field direction.

4) When FRP absorbed water or was heated to high temperature, the dielectric characteristics
such as tand obsiously shows the degradation tendency, but BDV hardly decreases. The reason
might be ascribed to the conditions between electrodes and FRP specimen tested, but the further

research is necessary to explain it.
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5) Electrical properties of interface are very important elements to decide those of FRP material.

Therefore, tané of the interfacal layer is calculated from a three layer model which consists of

epoxy resin, glass fibre, and interfacal layer arranged in parallel. The results indicated that tand

at the interfacal layer is larger than that of other two portions. And the fact proved that the

interfacal layers are electrical weak points.

Keywords; Composite insulating material, FRP, Interface, Breakdown voltage, Dielectric loss tan-
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Table 1 Physical properties of FRP materials.
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