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Influence of metal surface morphology on the threshold of vacuum breakdown
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Abstract: It is important for the development and application of pulsed power technology to explore
the way to improve vacuum breakdown threshold. On the basis of metal surface electron emission theory,
the change law of electrode surface field with diode voltage is analyzed by finite element method. The
experimental system is designed and the research is carried out. The experiment compares the TC4
cathodes’ vacuum breakdown thresholds under different surface roughness(R.). The experimental results
demonstrate that the surface roughness of cathodes is 26.13 pm, 10.41 pm, 6.75 um, 1.12 pm and 0.13 pm;
and the breakdown threshold is 306 kV/em, 345 kV/em, 358 kV/em, 392 kV/em and 428 kV/em
respectively. When the £, goes from 26.13 pm to 0.13 pum, the breakdown threshold is increased by 39%.
The metal surface breakdown threshold increases with the decreasing of A.. Reducing the R. of metal
surface is an effective way to improve the vacuum breakdown threshold.
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Fig.3 Maximum electric field on the cathode surface
varies with the diode voltage
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