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Abstract

The results of research show that the increase in dwell time pulse leads to a
decreased rate of removal of each metal piece and the operator and the pole removed, had
the highest rate of carbide-type (GT 30) while the lowest rate of removal of carbide-type (K
30), which was the rate of consumption in the polar (K30) is higher than the first type
(GT30) and the results showed that the consumption of copper cathode was greater than
consumption of Graphite Electrodes, regardless of the amount of time of stay of pulse. On
the other hand found that the time of stay of the pulse (5 — 100) ms lead to a high degree
of surface roughness and therefore less resistance to accidental breakage. The increase of
pressure (50 —  145) kPa leads to a decrease in the rate of removal of the pole, while the
increase to ( 250) kPa leads to increase the rate of removal of the pole. The results showed
also that increasing the pressure of the electrolytic solution (50  — 145) kPa leads to a
reduction of surface roughness and hardness of all carbides used, and therefore increase
the resistance of accidental breakage, while the opposite will happen that when you
increase pressure solution to electrolytic (250) kPa.
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Transverse Rupture Strenght (N/mm?)
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Properties of carbides GT 30 CT 50 K30 SH
Density 9/ cm 13.9 13.1 14.59 13.9
Transverse rupture strength 2400 2700 1600 1900
Hardness Hv. 1050 800 1300 1550
Wc grain size mm 0.75 1.3 2.3 2.3
Impact value J 1.8 2.6 1.4 0.77
Thermal conductivity w / m.k 115 %0 110 90
Co (wt %) 15 % 25 % 6 % 5.5%
Wec (wt %) 83 % 75 % 94 % 86 %
Tic + Tas ( wt%) (1.5+0.5)% ---- (2.5+6)%
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Properties of electrodes Cu Graphics G
Compositions 99.98% Al 14 % G86 %
Melting point C 1083 3800
Young’s modules of elasticity 1294 | -
Electric conductivity nQ m 60 0.03
Thermal conductivity W (m.k) 394 24
Density g/ cm ° 8.85 2.2

w/dﬂwjx@'@w/@&gjﬁﬂuuﬂdujyf&y(a-3)JJJ,AJI

Machlnr;]r;?] period Pulse duration (us) | Type of electrode Carbide Type of
60 - 54 S Copper GT30, GT50, K30

53 -30 5 graphite

_ Copper
85-70 30 GT30, GT50, K30

100 -85 100 Copper
GT30, GT50, K30

85 -55 100 Graphite

il g Y Jolaall bl ki daii foidill) Lulac 4 48 pticnad] Gl jYT G (D - 3) gl

Machining min

Dielectric
pressure (kpa)

Type of electrode

Type of

Carbide

110-65 48 Copper GT30, GT50, K30
85-70 144 Copper GT30, GT50, K30
60 - 45 240 Copper GT30, GT50, K30

11




ISSN 1813-7822 2010 Jsb -t aaall/ 5 e aol H) 2 dndl) il sigl) L las

References

1. K.CJain and L.N. Aggarwol, 1986, “Unconventional methods of machining”, Metal
Cutting science and production technology, Jan.

2. P.C.pandey and S.T. Jilani, 1986, “Electrical machining characteristics of cemented
carbides”, Wear, pp. 77 — 88.

3. L.C.Lee, L.C.Lim, V.Narayanan and V.C.Venkatesh, 1988, “Quantification of
surface damage of tool steel after EDM”, Int. J.Mach. Manufacture. , Vol. 28, No.
4,pp. 359 — 372.

4. ASTM, 1988, “Metal test and analytical procedures”, Annual book of ASTM
standards Designation, pp.36 — 88.

5. M.A.E.R. Merdan and R.D. arnell, 1989, “Surface integrity of a die steel after electro
discharge. Machining: 1 structure, composition, and hardness”, surface engineering
Vol. 5, No. 2, pp. 158 — 164.

6. L.C.Lim,y.s. Wong and L.C. lee, 1990, “Effect of reagents on electro discharge
machined surface and globule appendages”, surface engineering, Vol. 6, No. 3, and
pp. 206 — 217.

7. Masozawa, 1990, “Drilling of deep micro holes by EDM using additional capacity,
Bull Japan soc of prec. Eng. Vol. 24, No. 4, pp 275 — 286 .

8. D.F.Dauw, C.A Brown, J.P. van Criethuysen and J.F.L.M. Albert, 1990, “surface to
pography investigations by fractal analysis of spark eroded electrically conductive
ceramics”, Cirp annals manufacture technology, vol. 39, No.1, pp 161 — 165.

lae " 5l pladis AL eI g il Aial) pedansll) Aada 5 SadY) 283" ¢ 2002 ¢ any 2aa) ilaas 2 9
2003%(1) 2220l — (19) alaall ¢ Ly sas ¢ (Biade duunigll 5 o slall (Bad daala

Gl Jeil) vie ) 455848 5 ) e e adadll Cag e L85 ¢ 1998 ¢ an ) deal ilaas 2 10
. 1998/6/4 8754 / 28 M cames il (3 g ¢ Aoz ¢ A8 adadll A ¢ A8 Al ¢ M Al B ) sl

12



