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Influence on EDM Surface with the Copper and Graphite
Electrode According to the Discharge Energy

Jae-Yong Choi*, Eon-Chan Jeon**, Jae-Hyun Jeong***

ABSTRACT

This study has been performed to investigate MRR(metal removal rate), REW (relative electrode wear),
surface roughness, heat transmutation layer and microhardness distribution in cross-section of the
machined surface with various pulse-on duration and peak pulse current, using the copper and graphite
electrode on the heat treated STD11 which is extensively used for metallic molding steel with the EDM.

The results obtained are as follows: a) There exists critical pulse-on duration(If Ip equals 5A, Ton is 50
us) which shows the maximum MRR in accordance with peak pulse current and the MRR decreases when
the pulse-on duration exceeds the critical pulse-on duration because of the abnormal electric discharge. b)
Safe discharge is needed to make maximum of MER and the metallic organization must be complicated for
discharge induction. ¢) Graphite has much more benefits than copper electrode when rapid machining is
done without electrode wear. d) The most external surface hag the highest microhardness because of car-
burizing from heat analysis of the dielectric fluid and the lower layer of the white covered layer has lower
microhar dness than base metal because of softening.

Key Words : Pulse-on duration(}4 B2 £), Peak pulse current(}3 &% ¥2X)), Discharge induction("84 #4),
Carburizing( &), EDM(Electric Discharge Machining), Heat transmutation layer(@84%),
Metallic molding steel(5%8-8-7)
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" Table 4 Mechrical properties of graphite and copper electrode
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Table 1 Chemical compositions of the STD11(wt. %)

c § [M [P s o [w [V W
164 [ 035 [0 |00 (oo [1a9 [ 05 | 017 [ 04

Table 2 Heat treatment conditions and hardness of the STD11

Quenching
100C, Ihr QL

Tempering Hardness(Hv)
200 T, lhe AC, 70

Table 3 Experimental conditions

Ttem ~ [ Unit Conditions
Pulse~on duration s 20, 50, 100, 200, 400
Pulse-off duration 15 20(¢constant)

Peak pulse current A | 5.10.15. 30
No-load voltage vV | 90{constant)

Item Unit Graphite electrode) Copper electrode
Density o/ 182 893
Flexural kedon 530 3000
Resistivity 1Qem 1400 L2
Vickers hardness Hy 544 55
Specific heat e+ K 0.669 0.117
Melting point X 3800 1400
Open porosity % 3 about O
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Fig.1 Experimental appratus of EDM
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Fig. 2 Realation between metal removal rate and pulse-on
duration
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Fig. 3 Variation in surface roughness with pulse-on duration
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Fig. 6 Realation between relative electrode wear and pulse-
on duration
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Fig. 9 Photo. of cross—section EDM surface with copper
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