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Int roduct ion

EDM (E lec t r i ca l  D i scha rge  Mach in i ng )  i s  a
process that  removes metal  by ut i l - iz ing the
damag ing  e f f ec t s  o f  e l ec t r i c  spa rks ,  i n  a  c l ose l y -
contro l led manner,  be! \n7een t r^7o conduct ing surfaces
immersed  i n  a  d i e l ec t r i c  med ium.

Al though EDM is considered a modern means of
nonconvent ional  rnetal  removal ,  re lat ively fer t
people rea! íze that  i t  has been enployed in i ts
p resen t  f o rm  s i nce  t he  rn i d -n i ne teen  f í f t i e s .  I n
f ac t ,  t he  p rocess  was  f i r s t  r ecogn i zed  du r i ng  t he
Second t r r ror ld I^ /ar  by Lazarenko,  a Soviet  sc ient is t .
Lazarenko and hís col leagues developed and
designed the or ig inal  c i rcui t ry for  EDM, com-
p r i s i ng  o f  a  condense r  cha rged  v i a  a  r es i s t o r  and
coupled across the gap bet \ reen two electrodes.
The  Re laxa t i on  c i r cu i t ,  as  t h i s  o r i g i na l  des ign
is known, is  st i l l  found in some present day
machines.

At  the end of  the War,  the process was taken
to  t he  U .  S . ,  U .  K .  and  Sw i t ze r l and ,  whe re  deve l -
opment cont inued and the manufactur ing of  EDM
began. At  th is r4tr i t ing,  there are some th i r ty-
p lus or ig inaL equiprnent  manufacturers supplyíng
EDM, the major i ty  featur ing sol id state tech-
nol-ogy in the generat ion of  pulsed rnachining
energy.

EDM appl icat ions have cont inued to gror^7 as
more  and  more  exo t i c ,  d i f f i cu l t - t o -mach íne
mater ia ls are introduced to meet todayrs str in-
gent  demands on component l i fe and re l íabi l i ty .
These Space Age al loys and other mater ia ls must
mee t  a  bas i c  cond i t i on  f o r  success fu l  EDMing .
They must be electr ical l -y  conduct ive.

One of  the most important  component in an
EDM operat ion is  the electrode and the mater ia l
f rom which i t  is  manufactured.  In the Uni ted
S ta tes ,  t he  mos t  ve i sa t i l e  and  w ideLy  used
mater ia l  is  synthet ic  graphi te readi ly  avai labl-e
from a number of  prominent manufacturers.  This
electrode mater ia l  var ies f ron coarse grain,  low
strength graphi te to f ine grain,  h igh strength
graphi te.

Graphi te as an Electrode Matería l

The acceptance of  graphi te as an electrode
mater ia l  was mainly due to the development of
the pulse generator .  The versat i l i ty  of  the
contro l  uni ts enabled the EDM operator  to select
a r¿ider range of  rnachine parameters some of  which
part iculary enhance the electrode character is t ics
of  graphi te nhen compared to metal l ic  e lectrode
ma te r i a l s .

one such character is t ic  of  graphi te is  the

ab i l i t y  t o  r es i s t  wea r .  The  EDM p rocess  i s
explosive in nature and the temperature at  the
po in t  o f  d i scha rge  i s  ex t r eme l y  h i gh ,  i n  excess
of  3000"C, h igh enough to vapour ise most work-
p i ece  ma te r i a l s  and  un fo r t una te l y  mos t  e l ec t r ode
na te r i a l s .  G raph i t e ,  as  a  me ta l l o i d ,  sub l imes
a t  app rox ima te l y  3 r350 "C ;  t he re fo re ,  t he  spa rk
tempe ra tu re  w i l l  no t  e rode  g raph iEe  a t  a  r a te
even approachíng that  of  rnetal .

O the r  EDM pe r f o rmance  c r i t e r i a  a re  c l as -
s i f i ed  unde r  t he  f o l l ow ing  head ings .

Metal  Removal  Rate
F ine  F in i sh  Rep roduc ib i l i t y
Mach inab i l i t y  (Ease  o f  Fab r i ca t i on )

Conc lus i on

Exper imentat ion has shown that  a l l  e lectrode
mater ia ls have di f ferent  opt imum rnachining
parameters for  rneet ing these cr i t rea and obtain ing
maximum performance. These opt imum condi t ion
var iances also occur bet¡¡een di f ferent  grades of
graphi te e lecErodes mater ia l  and can general ly
be  re l a ted  t o  t he  phys i ca l  p rope r t i es  o f  t he
ma te r i a l .
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