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Investigation on Crater Morphology by High Repetitive Rate YAG
Laser—Induced Discharge Texturing

LI Zheng-yang, YANG Ming-jiang
(Institute of Mechanics, The Chinese Academy of Sciences, Beijing 100080, China)

Abstract When a high repetitive rate YAG laser pulse acts on a metal surface used as one of two electrodes, a plasma plume
is produced, and a discharge occurs between the electrodes at a voltage far below breakdown threshold. So the discharge is
controlled by the laser pulse. The metal surface is textured by a distribution of discharge craters. It is shown that the shape of
discharge craters is determined by current waveform, electrical polarity and medium between electrodes. The relationship
between diameter of craters and parameters of power supplier are investigated, especially for the three electrode materials,
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such as steel, iron and brass.
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Fig.1 Principle of laser-induced discharge texturing
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Fig.2 Crater morphology 1: Air, cathode and rectangular
waveform
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Fig.3 Crater morphology 2: Oil film, cathode and
rectangular waveform
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Fig.4 Crater morphology 3: Oil film, anode and triangular
waveform
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Fig.5b Air, anode and triangular waveform
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Fig.7 Oil film, anode and triangular waveform
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Fig.8 Air, anode and rectangular waveform
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Fig.9 Oil film, cathode and triangular waveform
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Fig.10 Oil film, cathode and rectangular waveform
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