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Experimental investigation of the electrolyte type effect on the specifications of
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Electrolyte type, due to the nature of its constituent ions, affects the reaction rate, the uniformity of the
Received 10 October 2015 electric field and formation of the external layer on the workpiece surface in the machining area during
Accepted 26 January 2016 the electrochemical machining process, as well as causing different dissolution behaviors of the

Available Online 27 February 2016 workpiece to be created. Therefore, in this study the effect of sodium chloride, sodium nitrate,

potassium chloride and hydrochloric acid electrolytes with different currents on the electrochemical

Keywords:

Electrochemical machining machining characteris_tics o_f stainless steel 304, including material rem_oval rate, s_ide gap and _surface
Electrolyte roughness, has been investigated. The results showed that the formation of passive layer during the
material removal rate machining with sodium nitrate electrolyte reduces the material removal rate and side gap compared with
side gap sodium chloride and potassium chloride electrolytes. According to the experimental results the surface

surface roughness roughness in the sodium chloride and potassium chloride electrolytes is decreased by increasing the

machining current, but increases in the sodium nitrate electrolyte. Also, the material removal rate is
slightly increased and side gap increases with sodium chloride, sodium nitrate and potassium chloride
when combined with hydrochloric acid. On the other hand, the surface roughness is reduced in
combined sodium chloride and potassium chloride electrolytes, but increases in the combined sodium
nitrate electrolyte.
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Table 3 Physical properties of copper tool
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Fig. 1 Machined workpieces in experiments
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Fig.2 (a) Copper tool before coating (b) Copper tool after
coating
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Table 1 Weight percent of alloying elements in the 304
stainless steel
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Table 2 Mechanical and physical properties of the 304 stainless
steel
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Table 4 Characteristics of the used electrolytes in experiments [12,13]
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Fig. 5 Material removal rate variations to the change of current
in sodium chloride, sodium nitrate and potassium chloride
electrolytes at the concentration of 1 Molarity
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Table 5 Conditions and parameters set in experiments
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Fig. 6 Material removal rate variations to the change of current
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Fig. 14 Side gap variations to the change of current in
potassium chloride electrolyte and its combined electrolyte with
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Fig. 18 Surface roughness variations to the change of current in
sodium chloride electrolyte and its combined electrolyte with
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Fig. 19 Surface roughness variations to the change of current in
potassium chloride electrolyte and its combined electrolyte with
hydrochloric acid
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Fig. 25 Surface roughness variations to distance from
workpiece center for the combined sodium chloride electrolyte
with hydrochloric acid in the different currents
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Fig. 22 Surface roughness variations to distance from
workpiece center for 1 Molarity sodium chloride electrolyte in
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