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_ Principle of EDM
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_ Principle of EDM

ually acts as a cathode and is
uid.

g F) when gap is small.

rks erodes the workpiece in the shape of the tool.
IS progressively lowered as the workpiece erodes.
® Materia oval rate is typically 300 mm3/min

Tool wear ratio 3:1 with metallic electrodes, 3:1-100:1
~with graphite electrodes




_ Principle of EDM

Pulsed generator)

hape must match
discharge (spark) '
tric




_ Principle of EDM
Physical Prif

al workpiece (oppositely

conductors get close enough a spark will arc across
fluid. This spark will "burn" a small hole in the
d workpiece.

steps 1-3 until a hole the shape of the electrode is



_ Principle of EDM
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_ Principle of EDM

ghivinssiRelectrode materials

- copper
- tungsten
- graphite



Principle of EDM



Process of EDM

\ 3

Prog¢ess ==~ stepl

Increasing voltage is applied to the electrodes,
resulting in an increasing stress on the fluid between
them until it is ionized, and the gap becomes
onductive, allowing current to flow from one
electrode to the other in the form of a spark discharge .




Process of EDM
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The spark channel in the first few microseconds has a
very small cross-sectional area resulting in a
correspondingly high current density calculated to be
on the order of 104~10° A /lcm?.

that 1t canses the electrode, and the work

to mwelt. But the electrode materal 15
chosenso that it melts less.




Process of EDM

Because of these extreme densities, the temperature in
the channel is very high, (5,000-10,000°C), resulting in
the melting and vaporization of a small amount of
‘material from the surfaces of both the electrode and
‘the workpiece at the points of spark contact, a rapidly
expanding bubble is created in the dielectric fluid

~ around the spark channel.

3. The metal and dielectn: flod are partly

vaponzed, causing sudden expansion,




Process of EDM

Vhen the electrical pulse is terminated, both the spark
channel and the vapor bubble collapse.

The violent inrush of cool dielectric fluid results in an
explosive expulsion of molten metal from both the
electrode and workpiece surfaces, resulting in the
formation of a small crater in the surfaces of the two
Dnductors, solidifying hollow balls of material, which
are removed from the gap by the fluid.




Process of EDM

\3

YT wnmize the material
ennosenRofetool electrode

» choice of polarity
choice of electrode material
hoice of the operating parameters




_Equipment of EDM

Cathode and ZhKele

hode-electrode is made the

n of metal from the cathode can be as high

of the anode being kept as low as 0.5%.



_Equipment of EDM

- working current density 1, (A/cm?)
- open gap voltage V, (V)

- Dielectric

- flushing mode

' . (micro s)
e t, (micro s)



_Equipment of EDM

These ln turn @RS

e electrode | o or a fraction)
e finish R (peak to valley micro m)
1ess of recast layer

een electrode and workpiece
and edge radii



_Equipment of EDM

dielectric, and to help carry

ris. )
luid is pumped th and out the end of the
de, particles will push out, and mainly collect at
es. They will lower the dielectric resistance,
In more arcs. As a result the holes will be

vacuum pumped into the electrode tip,
straight holes will result.



Equipment of EDM
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Figure 1.3 The EDM flushing techniques. (Courtesy, Hanstvedt EDM Division.
Urbana, Illinois).




_Equipment of EDM
Dielectric type An@REEOUUIE

often kerosene-b
1 and light oils, (cheap, low viscosity, and a
int high enough to make them safe to work

‘must be cleaned, recycled, and returned to
Ing gap by means of pumps and filters.




_Equipment of EDM

ap is in the range of 10 micro m to

300 V to give a transient
from 0.1 micro s to 8 ms.

le time is 20 ms or less, up to millions of cycles
quired for completion of the part.



_Equipment of EDM
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Ishes on the workpiece, and be readily available.



_Equipment of EDM

W Cner-ov density is hicher
(EEEIneaEster). the results are:

irface roughness (fine to rough)



JOWEr is given by
.

P=V It

IS chine parameters are

“ Parameter Typical Value
Power(KW) 0.5-1.5
In.**3/hr 18-1.1

Electrode wear(%) 1-10
Surface(micro in.RMS) 12



Wire EDM

= A thin wire of brass, tungsten, or copper is used
as an electrode.

Deionized water is used as the dielectric.

: glectrode

1 . .
rrater insulation



Wire EDM

» Slowly cuts groove in shape of wire.
« Wire is consumed and is slowly fed.



Wire EDM

Characteristic 0 PBLEAMNIAY

This process is much faster than electrode EDM.

Diameter of
wire EDM

gap
width

Wire-electrode
atter EDM

Fig. 1.13 Wire-EDM. (After Bellows and Kohis. 1Y82.)



Wire EDM

Machine speed (mm?/min)
= machine speed feed (mm/min) * workpiece thickness (mm)

Higher currents, and lower rest times increase the speed of
this process.

width (o)

B
g
=

Relation between mackining sroove width and rachining feed speed in wire
electrode discharge rmachining



~ Summary of EDM I

Mechanism of material removal

Medium - dielectric fluid
Tool materials - Cu, Brass, Cu-W a
Material /tool wear = 0.1 to 10
Gap =10 to 125 micro 1 imum
- Specific power con
- Critical parameters

ten
- Materials applicatio

- Shape applic bli



_ Summary of EDM I

Lirnitations

Imption (about 50 times that

ntional mach

rced circulation of

ate iIs quite low;
tends to be rough for larger removal rates;
iIcable to nonconducting materials.

2ctric is not possible,




Practice Problems

SS where the copper tool has a

.125kg to 3.096kg, but has

the tool wear factor?

1l was cylindrical to begin with, draw
of the electrode before and after.



| Practice Problems

iteria for choosing between

M is particularly useful when dealing with

that are hard to get tools into. Machining tends
ork best with external cuts. EDM is suitable for
val of smaller amounts of material at a much



