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A study is drawn up its result's tables and
graphs by measuring tools(outside micrometer,
cylinder gauge and dial caliper gauge) on the
difference of  diameter  volumes from
before-discharge and after—discharge under 52
kind's experimental condition by cupper and
graphite electrode of CNC EDM. The EDM is
attached with A.V.R. and memory scope for
keep up accuracy and the fixed table of work
piece is used in order to eliminate the noise by
the internal resistance of it and forcing to
eradicate the discharge liquid. It 1s analyzed on
OVER-CUT of optimal discharge -cutting
conditions to compare its wave value and pulse
time (Ton, Toff) through voltage and current

for decreasing working error.
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Table 1 Specification of experiment equipment

Er%léirf’{ Description and specification
JCE-45A
Item Unit P(fgg:l
X axis transfer .
range mm 350
Y axis transfer
range mm 250g
Z axis transfer
range , mm 300
! 1000 |
Work tank mm | X700
E.D.M. X 400
Ram swing mm 700 ]
Work tank
capacity | t 500
Work maximum
Electrode
maximum weight ket 100
‘ 1820
Machine size mm | X 1520
X 2800
Machine weight 2000

Photo 1 Ekperimental apparatus for electrical
discharge M/C

2.1.2 memory scope
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Table 2

experiment equipmen

Specification of memory scope

Item ————Madel 0S - 3020
CRT 6inch 1.9kw
Vertical deflection
frequency band DC ~ 20MHz

wide
Vertical deflection Normal: 3%
accuracy Zoom: £5%
Vertical deflection|Aprox. 1MQ in parallel
input impedance capacity 25PF
Digital storage
maximum
sapmling ratio [

20Ms/s

L\ DA

Photo 2 Experimental apparatus for memory
scope measurement

213 A5 9 AlHA
(1) A=

B H#e] AH8-3 A3 Graphite2 A&
TOYOA AlFo & AE2 Table 33 Zom ™
AME 02002 7HEstdrh. Cu® A A Table
49 #3, AF7EE Cu 02585 02002 7133}
ek,

Table 3 Material test result of graphite

: Material test result
| Manufactured name |Graphite for ED.M
Quality # ISEM - 3
'\"*'\;\‘ . ‘f"x X
lem - sz S2XNRTN
Density (g/cm”’) 1.84
Hardness (shore) 61
Elect resistance (UQcm) 940
Flex strength (kgf/cmz) 500
Comp strength(kgy/cm®) 10100
Plaster | 0.03

._59_



Table 4 Material test result of Copper

Material test result

Material “Property | Tensile | .. - .
CALI0 | | strength | Blectrical
Condition:1/2H {Spec ™~ |(kgg/mm) |1 ©>SHVID
) Quanntity
Dimension per or 25 98
kge(min)
$25 X 2000 1 | 268 995 |
Chemical composition(in wt%) :
Spec - -Element Cu ]
| Lot NO.(min) 99
(2) Al
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Table 5 Chemical composition of the

testing materials

Chemical composition 1
C 'SilMn! P

1 S
045[0.23] 056 [0.02 [0.006

Mechanical properties of the

Table 6

testing materials

Tensile | Yield |y ..
Matenals Strengtla | strength Elor(léa)tlon
~ |(kg¢/mm )r(kgf/mm“) ’
| SM45C 105 | 9% | 13
\ - s O
| 5¢ |
= i
(1 40%40

Fig. 1 Electrode and work piece
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Table 7 Cu’ - ST high wear
Machining condition|Wear Side
O T )| )R | O v
1 31 71 07|40 11208 0.0050
2 hYy 71 15| 40 1200 0.0100
3 91 91 22140 [11.29| 0.0125
4 91 9| 30| 40 [10.80, 0.0180
5 11241121 52| 40 11050 0.0230
6 15| 91 60| 40 | 804 0.0300
7 120 15 1105] 40 | 638 0.0350
8 30| 30 1120] 40 | 520, 0.0400
Table 8 GR’ - ST  high wear
Machining condition| Wear Side
NO. Ton| Totr |Ip(A) %‘\X r(?yt;()) ((f}eza)l{?él/cri)
1 110] 10 1075 40 | 15 0.007
2 110] 10 |150] 40 | 14 0.010
3110710 | 225] 40 | 12 0.015
4 1201201300} 401 10 0.0175
5120 20 | 525 40 8 0.022
6 | 201] 20 1105 40 8 0.040
7120 10 121 35 7 0.045
8 120 10 16| 3H 7 0.055
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Table 9 Cu' - ST medium wear

Machining condition| Wear Side

NOIr Tl LY |0 | slooranee

1130 7 31 3 |370 0.018
2130 7 51 35 | 363 0.030
3[40 9 6 | 35 | 360 0.040
4140 9 8 | 35 | 356 0.042
5150112 | 10 | 35 | 349 0.060
65512} 12 | 35 | 341 0.075
716212 16 | 35 | 339 0.082
8177115 | 20 | 35 | 3.00 0.085
9 77 15| 26 | 35 | 289 0.095
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Table 10 GR' - ST medium wear

Machining condition| Wear Side
NO. ratio | clearan
Ton | Tore 1A () | 6 | (/) omon)
1 /30]10] 3 40 | 34 0.02
2130110 5 40 | 3.3 0.03
3130710] 6 40 | 3.2 0.04
4 13010 8 40 | 3.1 0.045
5140 15| 10 { 35 | 30 0.06
6 140 15| 12 |1 35 | 30 0.075
7150720 16 | 35 | 3.3 0.085
8150720 20 | 35| 31 0.09
9 150120] 26 | 35 | 30 0.11
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Table 11  Cu' - ST low wear
Machining condition|Wear Side
NO e | Tore | L(A) o | e Searance.
18720 3 40 |18 004
2187120 8 |40 | 184| 009
3/100{30, 12 [ 40 181 | 012
41100/30] 16 | 40 | 178 | 0.8
51125/20 1 20 | 40 | 150 | 024
61125/ 20| 26 ' 40 | 130 030
71157120 | 35 40 | 126 | 045
| 81157120 ] 40 30 | 120] 048
. 9]240[ 20| 50 | 30 [040] 050 |

Table 12 GR™ - ST low wear

Machining condition | Wear Side
NO. LV | ratio | clearance
Ton | Torr LAV () | (%) |(1/2)(m/m)

1 100] 20 3 1401 09 0.024

2 1100 20 8 [ 40 | 09 0.04

3 1120120 | 10 ;40| 08 0.045
4 11601 15 ] 12 140 | 06 0.06
51160 15 | 16 |35 06 0.09

6 1160 15| 20 | 35| 06 0.12

7 1200 20 | 30 |30 | 06 | 0.16
8 12401 20 | 45 [ 30| 05 0.22

9 [240] 20 | 50 [30] 05 0.26
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Fig. 5 The relation of using Cu’ ,Gr current

Ir and over cut of low wear
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