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Improvements of Electro Discharge Machining Processvusing Side Flushing Devices

Hee-young Maeng*, Keun Park’, Seung-hwan Shin™
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{ Abstract |

The present works concerns a side flushing device for the improvement of the conventional Electric-Discharge
Machining(EDM) process. In the EDM process, chips are usually generated as the workpiece is removed, and deposited
between the electrode and the workpiece. This sediment degrades the surface finish of the machined product as well
as the processing efficiency. In the present study, a flushing device with additional side injection equipments is proposed
in order to remove the deposited chips effectively. Through numerical simulations, the validity of the proposed device
1s verified, and the influence of process parameters is investigated. Experiments have been also carried out in the
die sinking EDM process. It was observed that the process efficiency and the surface finish are improved by virtue

of the proposed flushing device.

Key Words : EDM(#7}5), Side flushing devices(ZH Z#A] AFA)), Flow analysis(f-5-314]), EDM characteristics(*-71
EA4), Gap size(7H=H 270)
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Fig. 2 Side flushing devices attached before on workpiece

THANY $&2712717F &
228 White%}

ojgs

OZ2= yy =02 A
A2 n Uw Auzo] kel 54)2
Launder and Spalding®] “Log-Law of the Wall”
(wall function) A4S A&sH "

2 &0 ZaiNgAlel puy
HEZA Fig. 3 (a)o]4] Kol vle} 7
ZHoE A 5~50umH =2 7o
FAFI HrHEE ofl ofaEE WAL, w2
1,000~ 10,0003} 8] w}xlo) dAsfo] shbe] HAE A
g3} 7h A7) FaoA HAAFIE HSE ok2TsE
s, 1 A ARUETL 2 AAF Se 97kEAel
§ Ao we)= A2 Hgsioc
gl

1=3
aL
[¢]

+

] kAl
=
g
=
3T

Fig. 3 (b)ollA] Kol Hie} o] Y Atolg] oka7])F
9] 227} 6,000~7,000K0] il F49 52 L2 7}
TAT} Gobd ThAl S slo] Fe FLRFOR HlAtsto]
7hgA 5 oA MEEs Ao g,

ojmf Wi ¥-#& 842 ANSYSY FLOTRAN% AHE-

1

st & AFelME ABAL olehe 422 £
A T2 AL 1B S 85 204D 7ol

fluid

(insulation)

electrode .
+ trans fluid

discharge e
current

boundary
workpiece trans fluid

(b)

Fig. 3 The concept of EDM and pillar of an arc
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Fig. 4 The path of EDM oil
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Fig. 5 Finite element modeling
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Fig. 6 Boundary conditions

Table 1 Material properties of fluid

Material Properties

EDM OIL(MAT1)

Density [kg/mm’] 0.76
Viscosity [mm/s] 1.881
Thermal conductivity [W/mm-C] 1.53328x10™
Specific heat [N-mm/kg-C] 1,994,099

Table 2 Material properties of non-fluid

Material Properties Workpiece Electrode

(MAT2) (MAT3)

C 485,742 385,000

DENS 7.861x10° 8.9x10-6
KXX 0.0498 0.393

Table 3 Solution algorithm

FLOW |[Solves the momentum and pressure equations

TURB Activates the turbulence model
TEMP Solves the temperature equation
COMP Uses the compressible algorithm

TRAN | Activates the transient solution algorithm




==& Vol.15 No.1 2006. 2.

3.3.1 &EF%
242 13

i

20018 s Fptictol 7 goke

—

& FAEks) Inleto] A 99 A= 20 Zgj4A] 2429
sHego]l FES| I YA wol9l LHH%" e AR 5 Y
&15 3H S, A&l A33 dhHo] o]FofA

= AREOE wAYT g F7t AolE SRt
Fg. & XY A 7t %10]”}‘44 HAE L 9l 7}
ol A €]

399 45 ol o] AoAA4E
A
[}

A}
L&t Aol wek S7eAe H4 A £ 7

(a) -Smm

(b) -10mm

(¢) -15mm (d) -20mm

Fig. 7 Velocity distribution of processing depth

1

Fig. 8 Velocity profile in the discharge gap
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; i Table 4 EDM conditions for an experiment
T MU wd
i Side . .
.. . . Spout | Suction | Eject
2850 48 Conditions Unit | flushing
o3 method | method | method
method
] — ot .
o _|l" Pulse-on time(7,)| us 100 100 100 100
ﬁa -: Dwell time(7,) | s 20 20 1 20 | 20
RIZS
(125) |
i Peak current(]) | A 11 11 11 11
da |1
ik : Dischage voltage| V 50 50 50 50
: Eject pressure kg/cm2 1.0 1.0
: Spout pressure kg/cm2 1.0
L—- Suction pressure | cmHg 20
Fig. 13 Drawing of a side flushing devices A-D(Jump time) | sec 1 1 1
A-U(Jump height)| mm 0.6 0.6 0.6
30 .
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Fig. 16 Comparison of chip flushing away

Table 5 Comparison of the surface roughness and the

gap size
Surface left 12
m ;
roughness(Rmax) right 13.1
left 0.15
Gap size mm
right 0.20
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