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Modern Machine shop

Pulse Power Boosts Electrolytic
Machining Accuracy

BY MATT DANFORD

Since ts development in the 1960s, electrolytic,
or electrochemical, machining (ECM) has
found a niche in jobs involving complax geometries,
difficult-to-machne materials or stringent surface
finish reguirements, However, this non-contact
machining process has always been inherently
limited by the flow of glectrical current, tha
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catalyst for material removal, One recently intro-
duced tschnology promises to change that,
Proviting a new alternative 1o canventional chip-
making fechniques for tough jobs in shops
Raling o wrtually any sector of the manufactur-
ing INCUStry.

Develiopea in Germany and introduced to the
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North American market at IMTS 2010, Precision
Electrolytic Machining (PEM) is said to significantly
improve accuracy and surface finish by focusing
higher-enargy current more cirectly on the work-
piece. According to developer PEM Technologies
(Ridgefield, New Jersey), PEM can cut intricate
shapses in hardened materials to surface finishes
as smooth as 1 microinch Ra and tolerances
within 0.0002 inch—all in a single operation that
doesn't consume tooling or introduce strass into
the workplece.

PEM operates according 1o the same basic
principles as traditional ECM, in which an electnic
current induces chemical reactions that remove
material at the atomic level. A negativaly chargad
electrode with the mirror image of the desired
geometry (the cathode) advances to within less
than one thousandth of an inch of the positively
chargad workpiece (the anods). A conductive
elactrolyta solution flows through the gap to
complete the circuit. As the current flows,
positively charged workpiece atoms break away
and attract toward the negatively charged elec-
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trode, similar to what occurs during elactroplat-
ing. Im this case, howeaver, the sodium nitrate and
water composition of the electrolyte creates a
chemical reaction that neutralizes the metal
particies, which are carried away without plating
onto tha tool.

The differance between PEM and conventional
ECM is that the former process uses a pulsating
currant and an ascillating tool. More specifically,
conventional ECM maintains a constant gap size
and charge, while PEM advances the tocl much
closer to the part—within approximately 10
microns—and releases a controlled, more pow-
erful electric pulse bafara retracting. "With a
shorier gap, We can draw very high currents
because the electrochemical resistance is lower,
but only for 2 short period of time to avoid boiling
the electrolyte and degrading the process,”
axplains Don Risko, vice president of PEM Tach-
nologies. “This results in a more accurate repre-
santation of the electrode shape on the workpiece
and @ more polished finish.”

For producing fsatures that would be difficult
orimbossible via conventional processes. elec-
ehining is equally effective in almost
tive metals, regardiess of hardness
jaracteristics, Mr. Risko says. As an
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area machining process, it can produce large

numkers of parts simultanecusly with multiple

electrodes. Moreover, with no contact batwaan

the electrode and the workpiece, it eliminates the

risk of mechanical deformities in the part. This
enablas users 10 achiave line, burr-free surfage s
finishes without secondary oparations. Unlike

electrical discharge machining {EDM). which
similarly involves an electrode to remove material,
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Once produced as four separais tools via wire EDM,
the siar- and sun-shaped features shown here are
now part of a single precision punch produced with
PEM. Note the undercut around the entire geometry
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= s can be usalulin a wide
Cti poustiries. Mr. Risko amphasizes
m&am pmcess. “It depends on

_notas. For example, although it
up-front investment than con-

ventional nbnﬁling processes, maintenance,

taoling and other costs throughout the lifetime
uf & PEM mactine are typically lower. Mr. Risko
urgas prospective users 1o contact his company
1o set up an application evaluation and obtain
an estimate for demonstration prototypes or a
PEM machining center. The company also offers
cont ract sarvices for manufacturers who want to
take advantage of the process without bringing
itin-house.

The company's PEM machining centers con-
sist «of Tour primary compensnts: the machine
itself, which is constructed of granite and stainless
steel for rigidity; a PEMPower unit, which provides
the modular and dynamic direct current for praci-
sian pulse power: the PEMAgua elecirolyte system,
which offers micro-fitering with variable flow rate,
controlied pH, conductivity and temperature
control; and the PEMControl system, a PC-based
CNC with a touchscrsen interfacs and graphical
status display. All of these components are mod-
ular. providing a variety-of setup options to suit
any facility layout. m



