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Abstract : The purpose of this study was to present the method to choose the optimization machining condition for the
wire electric 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 ma-
chine with brass wire electrode of 0.25mm. To measure the precision of the machining surface, average values are obtain-
ed from 3 samples of measures of center-line average roughness by using a third dimension gauge and a stylus surface
roughness gauge. In this experiment, we changed no-node voltage to 7 and 9, pulse-on-time to 6us, 8us and 10ys, pulse-
off-time to 8us, 10is and 13pus, and experimented on wire tension at room temperature by 1000gf, 1200gf, and 1400gf,

respectively.
Key Word : variation of hand drum form, back-propagation, variance technique, standard error of estimate, coefficient
of multiple correlation, coefficient of determination
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K, : constant

t : thickness of work
A7 1 1, : peak current of discharge
m : property constant of specimen
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Fig. 1. Detall view of specimen(t=10, 30, 50mm)
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Fig. 2. The configuration of experimental apparatus

Table 1. Process conditions of wire cutling test
No load On Off

voltage time time Wire(gtte)ns fon
(100, 120V) (¢ sec) (p sec)

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 32w

Wire feed 10 (m/min)
Water flow pressure 15(kg/em’)
Diameter of wire  0.25(mm)
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(1) FHg

10mm :
yose o 0.9
on
10 427 T,,,,O'm WT0-327

(6)

YT:

Alefolxsta|x|, H173 1%, 2002t

VG.ZS Ton 0.912

Y= - 7
1 1042 Tﬂﬁo.m WT0-304 ()
50mm
yoxs 05
Yr= 1046 T 0% WT0~348 ®
@) H4 .
10mm :
Yr=—71.218 +10.57V+1.4337,, ©)
—0.331T,,/f—0.00368WT
30mm :
Yr=-65.092 +10.017V+1.297T,, (10)
—0.397 T ,;;— 0.00401 Wr
50mm :
YT:‘64.434 +9.966V+l.377T,m (”)
—0.426 T ,;;— 0.00455 Wr
V' : main power supply voltage
A7), | Ton * pulse—on time

To/f : pulse—off time
Wr : wire tension
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(Standard error of estimate), £-3HAtA|9x(Coefficient
of multiple correlation) = 22 Al<(Coefficient of de-
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2(9)~(11)2] EFdBATERT Frhe AL Table 2

Table 2. Analysis of variance tests for mathematical models
for surface roughness on circle

Coefficient of

No. pf Standan.l error multiple Coeﬁ.iciqnt o£‘
Equation of estimate correlation determination (%)

6 1.1097 0.993 98.6

7 1.1174 0.992 98.4

8 1.1171 0.992 984

9 1.5482 0.991 98.2

10 1.7450 0.987 91.5

1 1.9728 0.984 96.8
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Fig. 3. Comparison of measured and calculated surface rough—
ness on crdle 10mm using curvilinear equation
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Fig. 4. Comparison of measured and calculated surface rough—
ness on circle 30mm using curvilinear equation
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Fig. 5. Comparison of measured and calculated surface rough-
ness on circe 50mm using curvilinear equation
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Fig. 6. Comparison of measured and calculated surface rough-
ness on crde 10mm using linear equation
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Fig. 7. Comparison of measured and calculated surface rough-
ness on circle 30mm using linear equation
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Fig. 8. Comparison of measured and calculated surface rough-
ness on cirde 50mm using linear equation
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Fig. 10. Comparison of measured and calculated surface
roughness cirdle 10mm using neural network
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Fig. 11. Comparison of measured and caiculated surface
roughness dirdle 30mm using neural network
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Fig. 12. Comparison of measured and calculated surface
roughness drcle 50mm using neural network
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Table 3. Process parameters for additional experiment

No. of Experiment | Voltage | Time on| Time off | Wire tension
1 7 7 10 1100
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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Table. 4. Data results of the surface roughness in the addition—

al experiment
Surface roughness circle(x m)
No. Thickness
10(mm) 30(mm) 50(mm)

1 3.65 4.75 537
2 4.69 35 382
3 6.43 7.01 6.86
4 58 6.54 6.34
5 24.78 22.87 213
6 232 20.45 22,51
7 324 30.2 304
8 29.54 25.82 24.1
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Fig. 13. Comparison of measured and calculation surface
roughness cirde 10mm using neural network and mu~
fiple regression method
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