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Experimental Research of Controllable Spark-Inducing
Combustion and EDM Machining

Liu Zhidong » Wang Jigiang » Wang Huaizhi , Wang Xiangzhi . Qiu Mingbo
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics &. Astronautics,
Nanjing, 210016, China)

Abstract: A novel machining method named controllable spark-inducing combustion and electrical dis-
charge milling machining (EDM-Milling) is proposed. This machining method, in which the oxygen blows
throughout the rotating tubular electrode intermittently, uses chemical energy of spark-inducing com-
bustion to achieve material removal during the oxygen supply and utilizes traditional EDM to accomplish
surface finishing when the oxygen is shut off. The influence factors of material removal rate and elec-
trode relative wear rate are discussed, including polarity, discharge duration, discharge interval, peak
current, pressure and the interval time of oxygen. The result shows that the workpiece should be con-
nected to the anode, the electrode relative wear rate remains low, and the oxygen ventilation time should
be prolonged to achieve high material removal rate in rough machining whereas the sparking discharging
time should be increased to reach high surface quality and precision in finish machining.

Key words: electrical discharge milling machining (EDM-Milling) ; spark-inducing; controllable combus-

tion; technological rule
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Tab.3 Main ingredients on surface of eletrode end

FEILE IR A3 e/ 6
Fe 45. 82
O 26. 94
Cr 6. 92
Cu 20. 32
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Fig. 8 Oxygen pressure test
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Oxygen supply interval test
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