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Investigation on Turbulent Arc in the Process of Electric Spark Automatic Strengthening
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Abstract: The phenomenon of turbulent arc was investigated in the electric spark automatic strengthening process. The

turbulent arc phenomenon is explained by using the cathode spot shifting theory. The technologic parameters to affect the

turbulent arc were investigated, analyzed and discussed. Since the turbulent arc seriously influences the strengthened layer’s

continuity, the electrode shape and strengthening technologic parameters such as electrode pressure, electrode moving velocity

and electric capacity must be properly selected so as to reduce the turbulent arc to the mildest degree that the strengthened

layer property does not seriously decrease.
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Fig.1 Electric arc drifting sketch
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Fig.2 Discontinuous strengthened layer on the work piece

caused by the turbulent arc
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Fig.3 The formation of the cathode spot coherence
(x—original spot position, y—new spot position)
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Fig.4 Cone-shaped electric arc and pressure calculation
formula parameter
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Fig.5 The effect of pressure angle on the arc stability
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Fig.6 The effect of velocity impact on the strengthened layer
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Fig. 7 The turbulent arc for the rectangular electrode
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Fig.8 The electric spark automatic strengthening speciment
with appropriate factors
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