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Flectrical Discharge Machining (EDM) ranks among the most popular
nontraditional methods of machining. EDM machines offer a considerable
advantage over traditional methods of machining such as metal cutting with
various tools and grinding because EDM uses a thermoelectric method to
eliminate material through a series of discrete electrical sparks between
the electrode and the workpiece.

Traditional machining processes employ a harder tool or abrasives to cut
the material into shape, while methods like EDM rely on electrical sparks
or thermal energy to shape the workpiece. Thus, material hardness no
longer plays a crucial role in the EDM process. In the EDM process, the
tool and workpiece are submerged in dielectric fluids.
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Types of EDM Machines

Wire EDM Machines

Wire EDM (Electrical Discharge Machining) machines use a thin, charged
wire as an electrode to cut and shape conducting materials. This process
consists of wire discharging electricity to erode material and obtain a
cut. Wire EDM is useful in producing intricate patterns, tight tolerances,
and fine geometries in hard materials like titanium, steel alloys, and
tungsten carbide. Typical uses include manufacturing of dies, molds, and
components for aerospace, medical, and automotive industries. The process
is also characterized by low material stress and low need for processing
after the work.
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Sinker EDM Machines

Sinker EDM machines also called as Ram EDM or cavity type EDM uses
specially designed electrodes which are immersed in a dielectric fluid
to perform shape generation. These machines are applicable for detailed
cavities, intricate designs and deep cuts of a material. The electrode
which is made of graphite or copper, is designed to the cavity shape and
then gradually erodes the workpiece by means of electrical discharges.
Sinker EDM is widely employed in moldmaking, aerospace and tooling
industries for high precision parts.

EDM and Laser Hybrid Systems

The EDM and laser hybrid systems are placed at the forefront of innovation
in the field of precision machining as they incorporate both EDM and laser
technologies within a single systems. These hybrid machines improve the
level of flexibility, precision, and efficiency for the user by allowing
switching between processes based on the application’ s needs. While the
EDM part of the hybrid machine specializes in the exacting machining of
conductive components, the laser systems are capable of performing
engraving, drilling, and cutting of non—conductive materials. These
systems are extensively used in high—-tech industries such as robotics,
electronics, automotive, and aerospace manufacturing, where precision
requirements are high.

Working Principle of Electric Discharge Machining

® Both the tool and the workpiece are connected to a dc electric power



source. The workpiece is connected to the positive terminal and is
therefore the anode. The tool, in contrast, is the cathode.

A defined, minimum spacing known as spark gap, of 0.005 to 0.05 mm
is maintained between the workpiece and tool.

When a voltage of 50 to 450 volts is applied, the dielectric will break
down, and electrons will be emitted from the cathode, thereby ionizing
the gap.

Due to the processes of ionization and collisional processes, a small
ionized fluid column is generated in the spark gap, which undergoes
rapid lossy avalanche processes.

Aumenting Collection of electrons will cause a decrease in the
resistance, thus a discharge will occur in the gap between tool and
workpiece.

Each time an electric discharge occurs, a surge in electrons traveling
from the cathode to anode occurs, resulting in severe acceleration
in a restricted time window. The forceful motion of electrodes exerts
compression shock waves which are in turn also produced.

The temperature around the region of the electrodes will also undergo
a significant temperature rise due to the generation of compression
shock waves, however, the temperature at the the region bombarded with
electrons will rise to 10,000 degrees Celsius.

As a result of the spark, the electric and magnetic fields exert a
tensile force, which at this location on the workpiece separates and
removes some of the molten and softened metal particles.
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Benefits of Electrical Discharge Machining

Achieving Precision and Accuracy in Manufacturing

The EDM method of Electrical Discharge Machining is extensively used in
the aerospace and defense industries due to its unmatched precision and
accuracy. EDM’ s spark erosion method of processing can achieve
tolerances in the order of microns which is necessary in the cutting of
intricate components. Such precision is important in components that are
subjected to harsh conditions, for instance, in the case of jet engines
and missile systems.

Versatility of EDM

Further, EDM can also cut with parts that are harder to cut with
conventional methods. This is in addition to the variety of materials that
EDM can machine. It works efficiently with hard metals such as titanium
and tungsten. Because of the robust and durable materials used, EDM is
commonly applied in the aerospace and defense industries. The versatility
of materials that can be machined makes EDM the popular method of choice
for such industries.

Long—-Term Cost Benefits of EDM

Although the initial EDM setup is costly when compared to other forms of
machining, it’ s economical in the longer term. Its non—contact nature
of EDM reduces the wear and tear of tools, making it less expensive for
replacements. The reduction of used tools is also extended to parts as



EDM is able to manufacture parts with reduced waste. Moreover, EDM can
achieve the machining of parts accurately which anger optimizes material.
All of these factors cumulatively result in the economic advantages of

EDM in high-precision situations.
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Maintenance Tips for EDM Machines

Regular Inspections and Cleaning

1.

Inspect for Wear and Tear - Routinely check machine components such as
electrodes, wire guides, and filters for signs of wear or damage, replacing
them as needed.

Clean the Work Tank - Regularly clean the machine's work tank to prevent
debris buildup that can affect machining accuracy and performance.

Monitor Fluid Quality - Ensure dielectric fluid or flushing water is clean and at
the correct levels to maintain machining efficiency and precision.

Verify Electrical Connections - Inspect and secure electrical connections to
avoid operational disruptions caused by loose or faulty wiring.

Common Issues and Troubleshooting

Poor Surface Finish - Check for worn electrodes or incorrect electrical
parameters and adjust settings accordingly.

Wire Breakage - Ensure proper tensioning and confirm that the wire diameter
is appropriate for the job.

Thermal Distortion - If parts exhibit distortion, verify cooling system
functionality and adjust machining speeds to reduce heat generation.
Short-Circuits - Regularly clean debris between the electrode and workpiece
to prevent shorts caused by particle accumulation.

Best Practices for Longevity



Follow Manufacturer Guidelines - Conduct maintenance in accordance with
the machine's operational manual and recommended schedule.

Use Genuine Parts - Replace worn-out components with
manufacturer-approved parts to ensure optimal compatibility and reliability.
Control Operating Environment - Keep the workspace temperature and
humidity stable to reduce the risk of thermal expansion affecting accuracy.
Train Operators - Provide ongoing training for operators to remain adept at
using and maintaining the EDM system efficiently.
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