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Fig.1 The schematic diagram of electric spark cutting
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Fig. 2 The schematic diagram of plasma cutting
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Fig.3 The schematic diagram of laser cutting
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Fig.4 The schematic diagram of super high

pressure water cutting
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Research status and process advantages of
high precision new cutting technologies

XIA Zhi-quan , XIAO Hai-ming
(Research and Development Center of Wuhan Iron and Steel (Group) Co. , Wuhan 430080, China)

Abstract: The four kinds of high precision cutting methods widely used in industry right now are electric spark
cutting, plasma cutting, laser cutting and high pressure water cutting: electric spark cutting has high material
utilization and the machining accuracy and surface roughness closing to the grinding, but the processing
efficiency is low; plasma cutting has high cutting speed, but it has noise, dust and radiation during the cutting
process, also the nozzle, electrode and torch as a key component of plasma cutting machine are the wearing
parts in current technical conditions, potentially increasing cutting costs; laser cutting has high cutting speed,
small kerfs and high cutting surface quality, but it is used for cutting sheet metal; super high pressure water
cutting is a cold cutting method, so the cutting material has no heat distortion with excellent surface quality,
but it has high cutting costs. Three selection principles for cutting process finally are given based on some
experience accumulated in the actual production process, and considered from the material cutting process
requirements and cutting costs: the special cutting method is decided by the special occasions; if using
thermal cutting method can meet the requirement of the machining process, there is no need to use
super high pressure water cutting; if the plasma cutting and laser cutting both can meet the processing
requirements, the better selection is plasma cutting.

Key words: electric spark cutting; plasma cutting; laser cutting; super high pressure water cutting
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