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Three-Dimensional Structural Analysis of Electrical Tree

R
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Polymers have been used widely for electrical insulation. However, polymers’ insulating performance

degrades when they are used for a long time under a high alternating electric field or electrostatic field. Eventually,

electrical breakdown occurs. Electrical treeing, a pre-breakdown phenomenon, is a main reason for the electrical

insulation degradation of polymers. This paper presents results of three-dimensional structural analysis of electrical

treeing in epoxy resin using X-ray computed tomography (X-CT) and dielectric breakdown numerical calculation.
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Fig. 1 Schematic illustration of experimental setup for
electrical treeing test.

Fig. 2 High voltage generator.

Fig. 3 Sample stage of BL20XU.

Table 1 Measurement parameters

X-ray energy 12.4 keV

Exposure time 150 ms/frame

Rotation speed 1.1 degree/s

Needle electrode

— Grid
=== Grown electrical tree
1 f'}4 Possible electrical tree
- a3
25 3 Previous breakdown point
K [0 Possible breakdown point
5

Fig. 4 Schematic illustration of tree propagation by DBM.
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Cubic  Sample

‘Electrical tree

Fig. 5 Schematic illustration of definition of a fractal
dimension.

Needle electrode

«— 3%

Fig. 6 Reconstructed image of electrical tree.

Fig. 7 Tomographic image of electrical tree.
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Fig. 8 Simulated structure of electrical tree by DBM.
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Fig. 9 In V versus In /. The solid line is regression line.
The slope corresponds to the fractal dimension.
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