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Experimental study on the movement of a large number of
metal-coated balls in radial electric field

SU Yafeng, WANG Qi-kun, ZHANG Jun-wu, ZHANG Pei
(School of Science, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Through real-time observation of the movement of a large number of metal-coated balls
in radial electric field, it was found that the group behavior of small balls in different dielectric envi-
ronments was completely different. The results showed that the balls in the air were ejected between
cathode and anode, and the balls in castor oil presented a worm-like self-organization process, while
the balls in the mixture of machine oil and castor oil behaved like boiling motion. The analysis showed
that the electrostatic attraction or repulsion in the air was due to the similarities and differences of
charge between the balls and electrodes and each other; in the castor oil with high viscosity, a string
of small balls similar to the electric dipole chain was formed by electrostatic induction and dielectric
polarization under the action of electric field; the tip of the string appeared worm-like motion due to
the attraction and repulsion between adjacent strings caused by charge and discharge; the viscosity and
dielectric properties of castor oil mixtures were lower than those of castor oil, where the weak electric
dipole strings were locally punctured by bubbles bursting and changing under the action of electrical
wind in three-dimensional chaotic motion.

Key words: radial electric field; ejection behavior; self-organization process; boiling-like move-

ment



