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SUMMARY

The object of this research is to provide an ade-
quate analytical solution for the shapes processed by diffe-
rent ECM tools.

ks

The concept of complex functions was applied for
the prediction of shapes processed by ECM with various pointed
and rounded tools.The application was further extended for the
complex aerofoil shapes of blades.Comparison of results with
other snalytical and experimental methods proved the validity
and powerfulness of such spplication as a useful tool for both
deeign and production engineers in the field of electrochemical
machining.

For pointed tools bdoth analytical and experimental
results indicate that a rounding-off action takes pltc"'long
an angle depending on the tbol sngle. ’

For rounded tools the results show that conformity of
processed shapes with original tools takes place on an angle
of 140° irrespective of either tool or gap sizes.

For aerofoll shapes the results show that the analy-
tically predicted shape agrees with the experimental one except
at the leading and trailing edges where Bslight modifications
are imperative.

Moreover,a simplified analytical treatment for esti~
mating the out of conformity of shapes procesgsed by ECM was
presented considering the electrolyte conductivity variations
throughout the machining gap on the assumption that both etffects
of temperature rise and hydrogen gas evolution act independently.
The analytical treatment covered both cases of plane and sphe-
rical machining.This simplified treatment showed falr agreement
with previous elaborate anslytical methods,thus justifying its
use in practice. '
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The vesults show that the attednadle acocurecy for
Plane geaps ocan he asseessed by the knowledge of the equilibrium
gap sise and inlet flow veloocity for a certsin electrolyte
conductivity.For specified mechining retes with certain gap
nigses high degrees of sccurscy cem be verified by inoreasing
the flow welooity.

Por & spherical gap the actual conductivity varis-
tions yleld profiles with batter conforuity to the spheriocal
tool than that predicted assuming constant conductivity.The
degree of conformity depends not only on the flow velocity,
but also on the BOM working pareameter,the feed rate,tool
radius and volume fryaction,

The results were finally presented either graphi-
cally or in the form of nomogrems for prectical use by tool

designers or production engineers.
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Dimensionless number

Atomic weight of workpiece material

Elemental area for current
Elementsl area for velocity
Real constant

Coaplsx constant

Radius

Voltage factor

Voltage factor

Radius

Pactor

Gas charsuoteristic

Pactor

- Complex constant

Distance

Width of electrodes

Factor

Cutting rate

Real constant

Real constant

Specific heat of electrolyte
‘Temperature/pressure ratio
Distance

Diameter

Field strength
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