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The paper presents the results of the experimental investigation of the microstructure of the 

areas of a spark discharge influence on the surfaces of flat steel (stainless steel 316L) and copper 

electrodes in gaps «point-plane». The experiments were performed at the positive and negative 

polarity of the point at the mode of single pulses with the use of a scanning electron microscope. 

The discharge was generated in the air of the atmospheric pressure. The length of the 

interelectrode gap was 3 mm. The voltage pulse with the amplitude of about 20 kV and with the 

rise front of 5-10 ns was delivered to the gap. The pulse provided an oscillation regime of the 

current in the discharge circuit. The current amplitude was 30-100 A, half wave length was 200 ns, 

and fall time was about 1 µs. 

It is determined that the areas (0.2-0.5 mm diameter) of the discharge influence for a steel 

electrode are those that present the morphological changes of the surface as a set of microcraters 

and tracks. The microcraters have a diameter of 0.3-5 µm each; the tracks have the length of about 

10 µm and width of 0.3-2 µm. All the microcrtaters are located on the tracks that form a complex 

reticulation. 

The areas of the discharge influence for a copper electrode have the form of rounded spots 

of the diameter from 20 up to 200 µm or a set of spots. Each set presents an accumulation of a 

large number of microcraters of 0.1-1 µm diameter joint in quasi-concentric ring structures. The 

rings differ in concentration and size of the microcraters that form these rings. It is shown that the 

statistical distribution of the microcraters diameters and intermicrocraters distances in the spot has 

several local maxima. It is determined that the spot microstructure has a fractal character; the 

values of its fractal dimension are defined: 1.4-1.7. It is revealed that the diameter values of 

microcraters and intermicrocraters distances for a copper electrode are rather lower than those ones 

for a steel electrode. The surface concentration of microcraters substantially exceeds the same 

values for a steel electrode. 

 


