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Influence on Metal Removal Rate by Material and
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Abstract

This study has been performed to investigate MRR(metal removal rate), surface roughness, with
various pulse - on duration using the copper and graphite electrode according to the electrode size
on the heat treated STD11 which is extensively used for metallic molding steel in the EDM.

The results obtained are as follows ; a) MRR increases a lot when pulse - on duration is 100 us
or less, but MRR has little difference with pulse —on duration of 100 us or more. b) According to
the increase of Pulse - on duration the larger the electrode size, the more MRR. ¢) Safe discharge
is needed to make maximum of MRR and the metallic organization must be complicated for dis-
charge induction. d) Actual machining time is longer than theoretical machining time at the short
pulse - on duration because of skin effect of current. e) Graphite electrode needs the larger electric
discharge energy than copper electrode to remove remained chips completely.
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Table 1 Chemical compositions of the STD11(wt. %)

C Si ' Mn P S Cr | Mo | V w

164 0.35 | 0.25 |0.025/0.002]11.19] 0.54 | 0.17 | 0.44

Table 2 Heat treatment conditions and hardness
of the STD11

Quenching Tempermg Hardness(Hv)

1,030C,1hr O.C. | 200%C,1hr A.C. 720

a8 AFARY AT
gEzlEsdn, SAAFL v #HolH
#10002. 2 dnléle] FHZEE Rmax = 0.5 um
A tA st om, Table 38 2102 42t A Y
891, Table 4= B4 33 ZAAF9] Eel4 4

& 2o

A& Vel
Table 3. Experimental conditions
Item Unit Conditions
Pulse - on duration us 20, 50, 100, 200, 400
Pulse - off duration us 20(constant)
Peak pulse current A 10
No - load voltage \% 90(constant)
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Table 4. Physical properties of graphite and cop-
per electrode

Item Unit Graphite @ Copper
Density glem’ 182 893
Flexural kg/cm* 590 3000
Resistivity © uQ/em 1400 172
Vickers hardness Hv 544 55
Specific heat I Jig K 0.669 0.117
Melting point = K 3800 . 1400
Open porosity % 8 . about 0
Heat of fusion cal/em’ 41.8 i 83.1
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Fig. 1 Experimental apparatus of EDM
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Fig.2 Relation between machining time and
pulse - on duration with copper electrode
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Fig. 3 Realation between metal removal rate and
Pulse — on duration with copper and graphite
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(b)Y100us

Fig. 4 Photo. of the EDM surface on variation of
pulse — on duration with copper elecirode :
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Fig. 5 Photo. of the EDM surface on variation of
pulse — on duration with graphite electrode
: Ip=10A
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