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ABSTRACT

Currently, an EDM tapping procedure has comprised some parts of the engraving discharge process for the
press die. Usually, tapping has been used in cases where we are unable to mechanically machine using
steelwork processes due to an increase in the hardness of a material after heat treatment in relation to a design
change or missing process. Here, we analyze the influence of discharge tap shape on discharge time, discharge
current, and the number of repetition conditions when a cold-work tool steel (STD11) has been treated with a
discharge tapped by a screw-shaped cu electrode.

The most important influence on processing condition has been determined to be the number of discharge
repetitions. As this number increases, the angle reduction of a thread closes to an angle of the electrode via a
power generation reduction. The optimal combination of conditions has been determined to be three discharge
repetitions, 180us of discharge time (same as existing regulations), and 25.4A of peak current. A 0.2749db
advantage has emerged after comparing between this combination of optimal conditions and the SN rate of
existing regulations.
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Fig. 2 The tap processing of EDM
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Fig. 3 Electrolytic Copper tool used for machining
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Table 1 Properties of Cu tool

Property Value
Composition 99.9% Cu
Melting point 1084.62 C
Density 8.96 g/cm’
Brinell hardness 235-878 MPa
Electrical resistivity 16.78 nQ'm

75 mm

Fig. 4 STD11 workpiece

Table 2 Chemical composition of the STD11(wt. %)

C Si Mn P S Cr Mo v
1.40 11.00 0.80 0.20
160 =040 <060 <003 <0.03 1350 120 120

Table 3 Heat treatment condition and hardness of STD11

Treatment Value
Quenching 1,040C A.C
Tempering 180C A.C
Hardness(HRC) 62
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Table 4 Experimental conditions

Experiment Conditions Value

EDM times 123
Pulse-on Time(us) 130 180 240
Pulse-off Time(us) 42

Peak current(A) 142 184 25.6
Reference voltage(V) 70
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Table 5 Experimental layout of Lo orthogonal aray

EDM times  Pulse-on Time(pus) Peak current(A)

1 130 14.2
1 180 18.4
1 240 25.6
2 130 18.4
2 180 25.6
2 240 14.2
3 130 25.6
3 180 14.2
3 240 18.4
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Fig. 5 Main effects plot for thread angle
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Fig. 6 Compare photo and shape graph of screw
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) ) Table 7 ANOVA for SN ratios
Main effects plot for SN ratios
Date means -
EDM times Pulse-on fime Peak current Contrib
:i Level DF SeqSS  F-#  P-%  ution
_§ R (%)
. EDM
z /\ . 2 0.190744 11.445 0.080 78.71
5 T times
E - Pulse-on
= . 0.009301 0.56 0.642 3.84
a= Time(us)
e Peak
-37.45 0.025640 1.54 0.394 10.58
1 2 3 13 18 240 142 184 &B current(A)
Signal-to-noise : Smaller is better
. E 2 0.016657 6.87
Fig. 7 SN ratio plots for thread angle as response rror
Total 8 0.242342 100.0
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Table 6 Response table for signal (smaller is better) to
noise rations

Pulse-on Time Peak current

Level EDM times
(ns) (A)
1 -37.41 -37.28 -37.30
2 -37.25 -37.20 -37.25
3 -37.06 -37.25 -37.17
Delta 0.36 0.08 0.13
Rank 1 3 2
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