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Electrical discharge machining for small-holes by current dividing
WANG Xu-yue, LI Jian-1i,ZHOU Biao, LIANG Yan-de,ZHAO Fu-ling
(College of Mechanical Engineering , Dalian University of Technology ,» Dalian 116024, China )

Abstract: A new method of Electrical Discharge Machining(EDM) for small-holes was presented, in
which the critical value of machining could be less than that generated by a primitive EDM system.
The characters of small-hole EDM in an area equalization by the current dividing were studied,and the
effects of the current dividing on the drilling speed, electrode wear and the discharge gap were re-
searched. Research results provide a deeper understanding for the small-hole EDM in area equalization
by the current dividing. Experiments to verify the stability and feasibility of the EDM in area equaliza-
tion by the current dividing were carried out and experimental results show that the drilling speed and
discharge gap decrease a little and the electrode wear increases slightly. Moreover, there is a consis-
tency in process effect between single and double electrodes, which is conductive to the control of a di-
mension precision. Finally,a 0. 6 mmX0. 6 mm square is obtained through the current dividing using
the process parameters of 1 mm X 1 mm in the signal electrode EDM, which proves that the method in
EDM by the current dividing is effective for the small-hole machining.
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Fig. 1 Equivalent circuits of plasma channel
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Tab.1 Main parameters of EDM machine tool

MURFZESH HAEER | PUREZESE HAETRRE
THEE RS Rk T
280X 450 250
(mm) (kg)
TAEW KNG 730X480 | HLBLAREE T/ 270-570
R =F (mm) X310 4 1 (mm)
X A7 (mm) 250 GHuERE A R (L) 375
Y #1474 (mm) 150 MR 5t (kg) 700
Z #0477 (mm) 200 MLURAME R S 970 X1 130
. (mm) X2 050
TSN L LiE ) mm 7
o)
(kg)
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Tab. 2 Physical and chemical parameters of workpieces

- fe TR %E‘JE bL 4
(W/(m-K)  (kg/m")  (J/(kg+ K)
Cr18Ni9 16.3 7 800-7 900 500
C% Ni% Cr% i (C)
<0.15 8-10 17-19 1 500-1 600

Feed direction of z axis

Copper electrode

Main shaft H
] Workpiece

K2 e E R

Fig. 2 Illustration of experimental setup
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Tab. 3 Sizes of electrode and workpiece
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Tab. 4 Experimental results of EDM by current dividing
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Fig. 3 Single and double electrodes
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Tab. 6  Sizes of electrodes and workpieces in square holes Number of electrodes
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