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ABSTRACT In this work, the Mg{RE alloy metamorphic layer was formed in the micr o{EDM
process in di�erent process parameters. The morphology and composition of the metamorphic layer
were detected by SEM and XPS, the hardness of the metamorphic layer was measured by a nanoinden-
tor, the corrosion resistance property was investigated by usinga potentiodynamic polarization test.
The results show that there are microcracks on the surface of metamorphic layer, the microcracks can
be reduced by decreasing processing voltage and current, and it can be further eliminated by increas-
ing pulse wide and pulse interval. The oxidation caused on the surfaceof metamorphic layers in the
micro{EDM process in three di�erent dielectrics among which there was signi�cantly electrochemical
corrosion on the surface in deionized water. The hardness of metamorphic layer is enhanced compared
to the substrate of Mg{RE alloy, and its maximum value is about 1.664 GPa. The potentiodynamic
polarization test shows that the corrosion resistance of the Mg{RE alloy was improved signi�cantly
due to the existence of the metamorphic layer.
KEY WORDS Mg{RE alloy, micro{EDM, metamorphic layer, hardness, corrosion
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Table 1 Process parameters

Sequence Dielectric Conductivity, 10 � 6 � s/m Voltage, V Current, A Pulse wide, � s Pulse interval, � s

1 Kerosene 1.27 250 0.42 4 10

2 100 0.42 4 10

3 100 0.11 4 10

4 100 0.11 20 50

5 Deionized water 2.62 250 0.42 4 10

6 100 0.42 4 10

7 100 0.11 4 10

8 100 0.11 20 50

9 Air 0.005 250 0.42 4 10

10 100 0.42 4 10

11 100 0.11 4 10

12 100 0.11 20 50



h 2  k X � d : � � e E � � ' m ] S v $ � 5 / � - � * k J ~ Z ( 253�

� 1  ~ % s ) ] * a  � f F � � 6 0 � m G a

Fig.1 Surface morphologies of the metamorphic layer formed on Mg{ RE alloy in the Micro{EDM process with di�erent

process parameters
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Table 2 Contents of the surface element for the metamorphic

layer formed on Mg{RE alloy in the Micro{EDM pro-

cess in three dielectrics
(atomic fraction, %)

Dielectric Mg1s O1s C1s Ca2p Si2p Gd4d Y3d

Kerosene 6.37 27.85 49.56 6.55 3.72 4.20 1.75
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Fig.2 XPS Mg spectra from the metamorphic layer formed

on Mg{RE alloy (after sputtering) in the Micro{

EDM process in three dielectrics
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Fig.3 Section hardness curves of metamorphic layer on

Mg{RE alloy with thickness
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and metamorphic layer on Mg{RE alloy in the

Micro{EDM with di�erent parameters
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