2N A7V 383 A, A 167, A3E, pp.38~44(2017.06) ISSN 1598-6721(Print)
Journal of the Korean Society of Manufacturing Process Engineers, Vol.16, No.3, pp.38~44(2017.06) ISSN 2288-0771(Online)

https://doi.org/10.14775/ksmpe.2017.16.3.038

TEMZEE o8& FHISZTLM(STDINS
H2S &8 o Jiso| et d+

A Study on the Electrical Discharge Blind Hole Tap Machining
of STD11 with Copper Electrode

In-Soo Park’, Duck-Hyun Wang**, Gi-Tae Kim™

“Changwon Campus of Korea Polytechnics, ““School of Mechanical Engineering, Kyungnam Univ.
(Received 24 March 2017; received in revised form 9 April 2017; accepted 23 April 2017)

ABSTRACT

The technology of electrical discharge tap machining may be appropriate for making thread out of highly
brittle material. Especially, it is very difficult to machine tap with the traditional method if the brittle
material has been hardened by quenching. In this study, the shape of electrical discharge blind hole tap
machining was analyzed by discharge time, discharge current, and the flushing hole condition after quenched
the tool steel of STDI11 has discharged the tap shape with a screw-shaped copper(Cu) electrode. An
experimental design was planned and analyzed by Taguchi robust experimental design. The result showed that
the shape of the blind hole discharge tap was influenced by the flushing hole, discharge time, and discharge
current. The most important factor of the processing conditions was found to be the discharge current. When
blind hole EDM with a copper electrode with a flushing hole was conducted, the discharged shape was found
to be smooth and the angle of the discharged tapped thread was also found to be close to the thread angle
of 60°. As the values of discharge time and discharge current increased, the EDMed surface coarsened due to
the increase of the single discharge energy and the shape of the thread collapsing.

Key Words : EDM(2X 713, Blind Hole Tap(H| &-& &), Taguchi Robust Experimental Design(CHEM| A & A 2l H)
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Fig. 2 The tap processing of blind hole EDM

Fig. 3 Electrolytic copper tool used for blind hole EDM
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Table 1 Chemical composition of the STD11(wt. %)

C Si Mn P S Cr Mo V Fe

1.40 11.00 0.80 0.20
1.60 <0.40 <0.60 <0.03 <0.03 13.00 120 120 bal.
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Table 2 Experimental conditions

Experiment Conditions Value

Flushing hole X O

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

Peak current(A) 142 184 25.6
Reference voltage(V) 70

Table 3 Experimental layout of L;s orthogonal array

Flushing hole Pulse-on Time(us) Peak current(A)
X 130 14.2
X 130 18.4
X 130 25.6
X 180 14.2
X 180 18.4
X 180 25.6
X 240 14.2
X 240 18.4
X 240 25.6
O 130 14.2
(0} 130 18.4
(0} 130 25.6
o 180 14.2
(0} 180 18.4
(0} 180 25.6
(0} 240 14.2
(0} 240 18.4
(0} 240 25.6
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Table 4 Response table for signal (smaller is better) to
noise rations

Level Flushing Pulse-on Time Peak current
eve hole (us) (A)
1 -36.62 -36.55 -36.42
2 -36.54 -36.57 -36.60
3 -36.62 -36.72
Delta 0.07 0.07 0.30
Rank 3 2 1
Table 5 ANOVA for SN ratios
value  value Contrib
Level DF SeqSS ution
of F of P %)
Flushing 00047 081 0386 344
hole
Pulseon 01696 031 0742 260
Time(us)
Peak 2 0.28077 5.06 0.025 42.99
current(A)
Error 12 0.33284 50.97
Total 17 0.65304 100.0
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