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[ Abstract ]

steel and nodular iron was presented. The experimental equipment is EDM7125, and common kerosene is used as dielec-

The surface modification by electrical discharge machining ( EDM) using Si as tool electrode for 45

tric fluid. The tool electrode material is industrial Si with purity 99. 6% . The microstructure of the workpieces surface was
analyzed by OM and SEM. Furthermore, quantitative analysis of element content has been carried out by EDS. The cor-
rosion resistance and the cohesion strength of the modified layer were also studied. Results of experiments show that the
modified layer with high Si content, nearly reaches 16% , occurs on the EDMed workpieces surface. In addition, on the
whole, graphite doesnt be flushed away. But one feature found on EDMed surfaces is a little of cracks, especially cracks
are easy to initiating and propagating at graphite/matrix interface. The modified layer has high bonding strength, and dis-
banding and crack doesnt occur after permanent distortion. And the sample has better corrosion resistance. However, a
large number of Si powders occur between the two polarities when utilizing Si as tool electrode, especially positive polarity
machining. Besides, appropriate machining parameters will obtain better surface quality.
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Figure 1 SEM micrograph of a machined surface nodular iron
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Table 1 EDS analysis result for the unEDMed workpiece surface
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Si 1.75 3.41
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Table 2 EDS analysis result for the EDMed workpiece surface
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Figure 2 EDS analysis result for the nodular iron and after EDM
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Figure 3 The etched surface for 45 steel (the upside of the workpiece
with undergone EDM process ,the downside of the one without undergone
EDM process)
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Figure 4 Micrographs of the EDMed 45 steel
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Figure 4 Positive current curves of MAO in different electrolytes
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Table 2 Conductivities of phosphate electrolytes under
different temperatures
AFEHRET 3%/ (x10°pS - em ™)
20C 25C 30C 35C 40C 45C 50C 55C 60C
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