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A Study on the Hand Drum Form Predict in the Wire Electric Discharge

Sun-Jin Kim' and Back-Sub Sung”™

ABSTRACT

The purpose of this study was to present the method to choose the optimization machining condition for the
wire electric discharge machine. This was completed by examining the ever-changing quality of the material and
by improving the function of the wire electric discharge machine. Precision metal mold products and the
unmanned wire electric discharge machining system were used and then applied in industrial fields.

This experiment uses the wire electric discharge machine with brass wire electrode of 0.25mm. In this
experiment, we changed no-node voltage to 7 and 9, pulse-on-time to 6ys, 8us and 10yus, pulse-off-time to Sys,
10ys and 13ps, and experimented on wire tension at room temperature by 1000gf, 1200gf and 1400gf,

respectively.
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Y7 = linear and curvilinear equation

V= main power supply voltage(V)

Toff= pulse-on time(lisec) B3 Qe o] Z WA Te FEAAY EIR=1
Ton = pulse-on time(usec) cEe] G4y AR BE HE5E, 2FDAT,
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¢) The second discharge by chip

Fig. 1 The configurations of hand drum form

ot Agd AgdE FEITTEe
Table 1°] YEFUIRATH

gxz £ 38 Ao 7E3 A BE Fig 2
o} 7o) glojo] WHIFA & FTFL WA FEE
sme] RS T, p12m YL 12x12m 9]
Ay o7 7}F3eoh

ssby Y¥

e

[z}
=
o)

Table 1 Chemical compositions of alloy tool steel

(wt. %)
C|Si |{Mn| P S Ni | Cr [Mo| V
1.4910.220.28|0.24|0.017]0.14|11.49,0.88 | 0.26

Fig. 33 ko] 713 A8& gfolo] HHstF7]
(Korea Fanuc, W-0)& ©]-83}o] A83}% 1, gfo]o]
ATL g0.25me] FEHE AHEEHon, go|o
gt AHL FHo| HEZE AT £ A
A9} HE tholx Alojof gololE ZHol X
A2 2R3 AXBh Be AT AelE
Algste A E B3RS ESAHIEA A

3
=

LA



D SR AE

YZZZZZ)

jeagat
fmora

109
ui}
12

200

o12

o100 ___

200

Led

10, 30, 50mm)

Fig. 2 Detail view of specimen (t =

AL23E 50.25mme] S sfojo] A =9
A8 71AA A2 Table 23 Table 39
7tE A HAFLAE 2x104Q -omB
22 2002TCE FA &
AR BANE 2L

Z7L Table 49
A218+x1T)N A AEE 35t 7HEA

5517
vy

443

2ow
T

498 A9 F AW g4 FA)| gamp =YE T
S, A wolel g 27| Askel AT 1A

HEE o Dsto] Table 49} AA3 FAITE 24
stoloj7bFMA Tl RE FhFol A1FY

W A A3 HEAA fololst A1 HAS JLFE
7l Aol APzA0T wEo] AU SAFYT)

Table 2 Chemical compositions of wire electrode

(wt.%)
Cu Zn Pn Sn Fe
63.04 38.86 0.03 0.02 0.03

Table 3 Mechanical properties of wire electrode

p Tensile strength Elongation

rope

e (kgt/) %)
Value 100 2
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Table 4 Process conditions of wire cutting test

Ij:)ltl:;: On time {Off time| Wire tension
(100, 120V) (n sec) | (u sec) (gh
8 1000, 1200, 1400
6 13 1000, 1200, 1400
18 1000, 1200, 1400
8 1000, 1200, 1400
7, 9 8 13 1000, 1200, 1400
18 1000, 1200, 1400
8 1000, 1200, 1400
10 13 {1000, 1200, 1400
18 {1000, 1200, 1400
Servo voltage 32 (v)
Wire feed 10 (m/min)
Water flow pressure 15(kg/cnf)
Diameter of wire 20.25(mm)

@ CNC Controller
@ Work bench
® wire cuarrent

® Work metal
@ Dielectric fluid
® Erase Barrel

Fig. 3 The configuration of experimental apparatus
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Table 6 Analysis of variance tests for mathematical
models for hand drum on circle

7 1.3351 0.949 90.1
8 1.2137 0.949 90.0
9 1.1492 0.964 92.9
10 1.0875 0.977 95.5
11 1.2249 0.979 95.9
12 2.3589 0.960 92.1
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Fig. 9 Comparison of measured and calculated hand
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Fig. 10 Comparison of measured and calculated hand
drum circle 30mm using neural network
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Fig. 11 Comparison of measured and calculated hand
drum circle 50mn using neural network
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Table 7 Process parameters for additional experiment

10 1100

1 7 7

2 7 7 15 1300
3 7 9 10 1300
4 7 9 15 1100
5 9 7 10 1300
6 9 7 15 1100
7 9 9 10 1100
8 9 9 15 1300
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Fig. 12 Comparison of measured and calculation hand
drum square 10mm using neural network and
multiple regression method
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Fig. 17 Comparison of measured and calculation hand
drum circle 50mm using neural network and
multiple regression method
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