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Dependence of needle tip Curvature of the Inception Stress and
Propagation of electrical tree
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Abstract - Inception and propagation of electrical tree and properties of partial discharge(PD) pulses
accompanying with tree as a function of needle tip radius in low density polyethylene were discussed. To
study on these characteristics in different tip radius, we used specimens with needle-plane electrode system
made of LDPE, observed inception and propagation of electrical tree by optical microscope with computer and
investigated the characteristics of the phase resolved PD pulses accompanying with propagation of electrical
tree.

The PD quantities detected and analyzed were PD magnitude, mean phase angle, average discharge, and the
statistical characteristics of the PD pulses.

As the tip radius 7 increases, tree inception stress E; converges to constance value. This result suggests
that tree inception stress E; increases due to stress relaxation when the tip radius is small.

Branch-type electrical tree was formed when E; is 640~750[kV/mn), bush-type electrical tree when E; is
370~400{kV/mn], branch-like electrical tree when E; is 370~ 400[kV/mn].

Kev Words - bush-type electrical tree, PD magnitude, average discharge, mean phase angle,
average discharge, stress relaxation, tip radius, tree inception stress
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