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Surface Strengthening of 45 steel by Laser-Guided Micro Discharge
Wang Zhitong Yang Mingjiang Shi Mao Han Yanliang
(Key Laboratory for Mechanics in Advanced Manufacturing . National Center for Laser-Texturing Technology

Development and Application , Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract This paper studies the method of surface strengthening to 45 steel by laser-guided micro discharge, and
compared the method by laser-guided discharge (LGD) with the method by high voltage-guided discharge(HVGD) . It
was found that the break voltage of electrode gap was decreased a grade. and the discharge pit was completely lapped
over the laser focus by laser-guiding. The expanding speed of discharge pit was almost same in two kinds of discharge
processing. Because of the effect of the diameter of initial discharge pit, the diameter of laser-guided discharge pit
was always bigger than the diameter of high voltage-guided discharge pit. The most thickness of layer-strengthened in
two kinds of discharge processing were almost same about 180 ym. The strengthened layer of discharge pit included
the melted layer and hardening layer. The most hardness of strengthened layer was about 800 HV.
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Fig. 1 Schematic of surface strengthening by

laser-guided discharge
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Fig. 2 Property of laser-triggering discharge
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Fig. 3 Typical surface photos of laser-guided discharge pit (a) and high voltage-guided discharge pit (b)
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Fig. 4 Comparison between the diameters of laser-guided
discharge pit and high voltage-guided discharge pit
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Fig. 5 Comparison between the thicknesses of layer
strengthened by laser-guided discharge and high
voltage-guided discharge
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