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Abstract: In order to obtain the influence of orientation angle of two-dimensional microsheet on the growth
characteristics of electrical tree in composite dielectrics, on the basis of WZ breakdown model of fractal media, we
studied the growth and fractal dimension characteristics of electrical tree under different microsheet orientation
angles, growth probability index, and discharge threshold voltage. The change of electric field caused by the
change of two-dimensional microsheet orientation angle was analyzed, and the influence mechanism of microsheet

on the growth of electrical tree was explained. The results show that when the microsheet is oriented perpendicular
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to the electric field, the electrical tree has the largest fractal dimension and is most difficult to breakdown. With the

decrease of the angle formed by microsheet and electric field direction, both the fractal dimension and breakdown

time of electrical tree decrease. With the increase of the growth probability index or threshold voltage, the fractal

dimension of electrical tree decreases, and the influence on the electrical tree fractal dimension in microcomposite

dielectrics with different orientation angles increases. When the orientation angle of microsheet is perpendicular to

the electric field, the electric field distribution is relatively uniform. With the increase of microsheet orientation

angle, the electric field concentrates at the both ends of microsheet, and the closer the adjacent microsheet, the

more concentration the electric field.
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Fig.1 Schematic map of the needle-plate

electrode model structure
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Fig.2 Simulation flow chart
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Fig.3 The growth characteristics of electrical tree at

different operating times
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Fig.4 Electrical tree growth characteristics of micro-

composite dielectrics with different orientation angles
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Fig.5 Influence of growth probability index on the

characteristics of electrical tree
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and fractal dimension and breakdown time
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