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Abstract: In order to investigate the effects of organic additives as well as the influences of short-
circuit resistance to the characteristics of D.C. tree in low density polyethylene, observations on the
inception voltage and growing characteristics of D.C. tree with several different short-circuit
resistances are carried out on the specimens blended with the additives such as, aniline, m-cresol and
p-dichlobenzene respectively. As the results, the observed characteristics with zero short-circuit
resistance is mainly related to, so-called, ‘‘short-circuit tree”” which is formed at the step of the short-
circuit procedure due to strong poisson field resulted by space charges in the vicinity of the needle
electrode. Furthermore, this kind of tree shows the distinct polarity effect such that the inception
voltage in case of positive polarity on needle electrode is larger than that of the case of negative
polarity. On the other hand, the observed characteristics with high short circuit resistances such as
20 and 200 Kohm respectively, are related to “impressed tree’” defined as that to be formed while the
pressure is impressed at electrodes, and those kinds of tree shows a clear inversed polarity effect
compared with the case of zero short-circuit resistance. As a whole it is concluded that, as a voltage

stabilizer, aniline is a more effective inhibitor to short-circuit tree, while, m-cresol is a more effective

one to impressed tree.
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Fig. 1. Procedure to fabricate the specimen and

its geometry.
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Table 1. Numerical and other Date of Additives

T =4

% £+ 2 4 + A a A AMEI} & = u* EA*
NH
aniline ’ CeHiNH,  —598C  183C MAS{LE  99% 1.51 139.2
93.13
CH, CH, (OH)
m-cresol q CH, 11.9C  202.7C BER M, 99% 1.54 177
H 108.14
Cl
- dichloro- C4H,Cl
praietiore @ o 53C 14T p 99% 0.00
benzene ; : '
Cl

*

2 : dipole moment (debye unit) *EA

DC high
voltage
genarator

Sphere Spec ime

gap Slllcone
? oil

Fig. 2. Schematic diagram of the testing circuit.
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Fig. 3. Time schedule of voltage application to the
needle electrode.
A. For the investigation of the tree incep-
tion voltage.
B. For the investigation of the growth
characteristics of tree.
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Fig. 4. Characteristics of tree inception voltage

in specimens blended with several kinds of
additives in case of different short-circuit

resistance.
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Table 2. Discharge Magnitude in Specimens
Blended with Additives
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2y +20 -0 !
A 0 ] 0 20
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