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A Study for its Characteristics with Electric Variation in an
Electrical Discharge Machining

Sin Keun-Ha*, Cha Huang-Sik**

J[ Abstract %

A study is a experiment which is figure out to optimum discharge cutting condition of the
surface roughness. electric discharging speed and electrode wear ratio with Ton, Tor and V(voltage) as
an input condition according to the current(ly) in an electric spark machine :

1) Electrode is utilized Cu and Graphite.

2) Work piece is used the material of carbon steel.

The condition of experiment is:

1) Current is varied 0.7(A) to 50(A) and the time of electric discharging to work piece in each

time is 30(min) to 60(min).

2) After the upper side of work piece was measured in radius (bum) of stylus analyzed the

surface roughness to made the table and graph of Rmax by yielding data.

3) Electro wear ratio is:

@ Cooper was measured ex-machining and post-machining by the electronic balance.
@ The ex-machining of graphite measured by it, the post-machining was found the data from
volume X specific gravity and analyzed to made its table and graph on ground the data.

4) 'In order to keep the accuracy of voltage affected to the work piece was equipped with the

A.V.R and the memory scope was sticked to the electric spark machine.

5) In order to preserve the precision of current, to get rid of the noise occurred by internal

resistance of electric spark machine and to force injecting for the discharge fluid, it made the

fixed table for a work piece to minimize the work error by means of one’s failure during the
electric discharging.

Keywords : surface roughness(EHAA7]), electrode wear ratio(®= 4¥H]) electric spark machine
(FA7127)) . voltage(M$), Rmax(Hdzel A&7, Cu(FeD), carbon steel (Bt474) AV.R
(Automatic Voltage Regulator ZHE#gt2%7])
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Table 1 Specification of experiment equipment

Equipm Description and specification
ent Item Unit|  Specification
X axis transfer range | mm 350
Y axis transfer range mm 250
Z axis transfer range | mm 300
Work tank mm | 1000x700x400
dilce}clg}];e Ram swing mm 700
(JC\lg/ -1C5A) Work tank capacity 1 500
Work maximum weight | kg 800
Electrode maximum weight| kg 100
Machine size mm | 1820%1520% 2800
Machine weight kg 2000

Photo. 1 Experimental apparatus for electrical
discharge M/C

2). FRAAY HERA
B oAgdM Abger W AV d¥RAe dE
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Table 2 Specification of surface roughness experi- 2. 83 A AlE
ment equipment

Equipment Description and specification 1) 3 ¥ AlE 718 AE717]
[tem Unit | Specification v 48 Aled A2 2 AT AT AAE ST
B 20 Al A A Zg 29 (swing) 3809 A¥H(lathe)® ISO
i e S S 5091 29 AT
roughness Basic range mm 0.95~30
M/C Driving speed mm/s 05~1 2) A8 N3
(SURFTEST-402) [ = T Py ) WEE WS
Mass ks 15 A2
Detector No. 178-350 B g Al4% A agaolEg Cus A o

2 74& Table 48 229 oL L& TOYOAI AE
o Qe FUwrd FAHAS U HA(F) Ly
AEAE Aot
) 7hE
B Ao ALEE AFE Cu 0255 02022 A6brt
AHLAE 92002 7HEERCh

L
Ay
w3 A59 dolg ¥ Z0)20(mm), WA 71EZo

Photo. 2 Experimental apparatus for surface
roughness measurement

w

). W28l A3 Z(Memory scope)
B A3 AMEE ] A3TE S LGHA A
Zo7 ARk Table 33 24}

Photo 3 Experimental apparatus for memory

. . . scope measurement
Table 3 Specification of memory scope expetri-

ment equipment

Ttem Mode] 03 - 3020
CRT 6inch 1.9kw
Vertical deﬂecthn frequency DC ~ 20MH:z
band wide
Vertical deflection accuracy Normal:=3%. Zoom :'=5%
Vertical deflection input Aprox. 1M9 in parallel
impedance capacity 25PF
Digital storage maximum 20Ms/s

sampling ratio

Photo 4 Electrode
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Table 4 Material test result 3. Algute
Manufactured name Graphite for E.D.M| Cu-1/2H
: B AEE Y% 213 A e o 2y
Quality sisEM -3 | CALIOK
950821
. ) 1) A7z 9
e So || E0X10072R0 | 00 AR LAVE 0794 50(AAR, 16588 A4F
Density glem’ L& AME 1~2, 7 ARAE 1047402 gdata 713
Hardness (Shore) 61 stgiony AR lAe Agd FEEE sl AEA
Elect resistance PQcm 940 99.5 HEA7IE At HEa g dds FHEEAL
) o wRe] 23ZE WA 7hF7lo Fatele] A wmE
Flex str .
ex strength kei/em 500 FTAZ Tosh Tl O]a_]/_qd% Holgn, Azel =]
Comp strength key/em” 10100 o uidt FEAAE Y WAE AANY JE A
Plaster 0.03 5o wolZ(noise)& gl HAAE FAREAL A17)7
Tensile trength  (kgy/mm) %.8 %ff *]ji‘ 5’—76*;1]"1;3% A% :}J‘%*jéﬂ“}fg"jv Gl
T ¥F. AEE 5508 HYE 9ddle 95482
Chemical composition{in wt%) 99.92 ga;}og 198 &35 g= s 97
= \:10 AN
3 AR 2) &3
A7 B Ao gz AR HAS 7EA 608, 1E
(=8
_ FEA 20807 AAshs F 20%dA 608 7HEEE
Al%iﬂ st et 71AH 44" Table 5% 2th. 0w FAALIL ATl LS Radis Sumel %4
7}1 —_— 1l i 1l = el =]
2 ZA A (stylus) 2 ZHeI%la, AT ARHE AF
& a3 A8 S SASC BEE IS 9 A #lus2 SAsign, 859 SEdE 23

8 0}04 [koez 73stgict.

Table 5 Chemical composition and mechanical
properties of the testing materials

Materials Chemical composition Tensite Vield Flongation
strength | strength s
B C| & | Mn| P S | tkg/mm | (kg ‘mm’)
SAHC -
0451 0.23 056 0.02]0.006 | 105 93 13

Photo 5

Work picce
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s} 459 BT 42 ﬂgm, i
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Table 6 Cu’ - ST & GR® - ST wear

Aachining Cu - T GO ST
NO | condition | \jchining speed | hoocrnen |V ] Verming et | nee
hian W ek &k i
| (O 0.0090 3 HREEN b A ] e
2 1.5 0.0030 T A XL N i
3 2.2 .003] 10 ] R N e
4 3.0 0.0320 16 e Cnzi i~ i
5 a0 0.0610 i S o 2 el
) 6.0 1,080 28 5.4 e 2 120
b K0 00.1460) 32 Ln YD 3 310
5 10 11,2350 3 gl L Ini iy 3
9 i2 11.2630 A SR 12 4 3.t
10 16 (4750 6 334 [IE] 3 160
1" 20 0.7130 65 30K G 59 060
12 30 2.0500 £2 1% 15200 I 460
] 40 2.6600 97 1.20 RACCLT (i) 0.50
k) bl 3.3000 10 .40 33000 o 0.50
3.5 —
-
Cu
3 ——
Gr
2.5
f
3 21
1 1.5
g /
b
1
i
0.5 4 :
!

0 -— Y — .
071522 3 5 6 8 10 12 16 20 30 40 50
o(A)

Fig. 1 The relation of using CU" .GR current
Ip and working speed wear.
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Fig. 2 The relation of using CU+ .GR- current
Ir and roughness of wear.
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