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Streaming Electrification between Various Solid Materials and Insulating Oil
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It is a known fact that streaming electrification takes place between solid insulators and insulating oil
flowing in a transformer. In large capacity HV transformers, the streaming electrification can cause high
magnitude electrostatic discharges. So we measured the charging of the insulating oil that flowing on the
several solid materials. From the experiment, we obtained the following results. The streaming
electrification of the insulating oil depended on the solid materials. This phenomenon related to the work
function of them. When the difference of the work function of the materials is larger than one of the
insulating oil, the streaming electrification on the insulating oil is higher. Also we can expect the

equivalent work function of the insulating oil to be about 4.0-4.5eV.
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Fig. 1 Streaming electrification measuring apparatus.
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Fig. 2 Time versus streaming current on PTFE.
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Fig. 3 Streaming electrification in oil. (the case of metal)
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Fig. 4 Streaming electrification in oil. (the case of insula-

tor)
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Fig. 5 Streaming electrification in oil. (the case of mate-
rial with polar groups)
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Fig. 6 Relationship between streaming electrification and
work function of metals.
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Fig. 7 Relationship between streaming electrification and
work function of materials.
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