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Effects of Work-Metal Microstructures on the Machining
Characteristics in Electrochemical Machining

Yuichi Tanaka and Kazuyuki Kikuchi

Abstract

There is little information on the effects that different work-metal microstructures would
have on electrochemical machining. In this report the machining characteristics of some carbon
steels for sodium chloride and sodium chlorate solution, which is less corrosive for mild steel
than sodium chloride solution, were experimentally investigated. The work-metals were pure
iron, 0.47% carbon steel and eutectoid steel after different annealing treatments. The main results
are as follows:

(1) With increasing the volumetric percentage of the lamellar pearlite of work-metal, the
metal removal rate is decreased, while that with globular pearlite is machined very faster than
the other. Especially the machining rate for sodium chloride solution is faster than theoretical
metal removal rate caused by disloding of cementite particle.

(2) When machining the lamellar pearlitic steel, metal removal almost completely stops at

low current density hecause of indissolubility of cementite on the work-metal surface.
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