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Wire Electrical Discharge Machining Property of Magnesium
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Abstract

Pure Magnesium was cut by Wire Electrical Discharge Machining, and its machining properties were
compared with Aluminum base alloy. Moreover, the open voltage, the peak current, the average
processing voltage and the off time were changed respectively to investigate the relationship between the
machining condition and the machining accuracy of the cut section. Results showed that the cutting rate

of Pure Magnesium could be twice as fast as that of Aluminum base alloy. However, straightness of Pure
Magnesium was inferior to Aluminum base alloy. Additionally, the peak value of the discharge voltage
and the discharge current affect the WEDM property of Magnesium.
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Fig.1 Machining scenery of Mg
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Fig.2 Machined shape

Tablel Machining conditions

Open circuit voltage: ui [V] 150
Setting current: ie [A] 250
Average working voltage: U [V] 49
Discharge duration: # [us] 1.6
Discharge interval time: fo [us] 30
Wire tension [N] 12
Wire feed rate [m/min] 12
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Fig.3 Thickness and removal rate

Table2 Physical properties of material (1)

Melting point Thermal conductivity
(K] [W/(m*K)]
Mg 923 156
Al 933 237
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Fig.4 Thickness and surface roughness

Fig.5 Surface of Mg Fig.6 Surface of 5052

Fig.7 Debris of Mg Fig.8 Debris of 5052

Table3 Physical properties of material (2)

Mg 12 0.55

Al 4.5 0.92
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Fig.13 Depth from surface and vickers hardness
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Fig.14 Open circuit voltage and cutting characteristics
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Fig.15 Setting current and cutting characteristics
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Fig.16 Setting current and processed surface
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Fig.17 Average working voltage and cutting characteristics
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Fig.18 Waveform at 30V average working voltage
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Fig.19 Pulse interval time and cutting characteristics
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