
 

Pioneering precision: Transforming micro-
EDM with feed-pulse collaborative control
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Schematic diagram of feed control and pulse control in micro-EDM. Credit: 
Advances in Manufacturing (2024). DOI: 10.1007/s40436-023-00471-z

Micro-Electrical Discharge Machining (micro-EDM) stands as a
cornerstone in the manufacturing of intricate components with micro-
scale features. This process is indispensable in creating precise micro-
holes and cavities essential for industries such as aerospace, medical
devices, and electronics.

The key challenge within micro-EDM has been to optimize the process
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for greater efficiency and accuracy. Traditionally, achieving consistent
and reliable machining results while minimizing tool wear and material
damage has been a complex task due to the difficulty in controlling the
very small, high-energy discharges required for material removal at such
scales.

Recent research published in Advances in Manufacturing on January 6,
2024, introduces the Feed-Pulse Collaborative Control (FPCC)
technique as a micro-EDM innovation that boosts manufacturing
precision and efficiency by addressing short-circuit and discharge
challenges, and it is poised to revolutionize the aerospace and medical
device sectors by setting new industry standards through its applications.

FPCC method represents a transformative approach in micro-electrical
discharge machining, aiming to tackle the persistent challenge of
improving efficiency and precision. This novel strategy synergizes feed
control and pulse control within the micro-EDM process, utilizing a dual-
axis approach for optimized performance.

By monitoring and adjusting the feed rate in real-time based on the
discharge state, the FPCC method minimizes the occurrence of short
circuits, a common issue that significantly hampers machining quality
and speed. Simultaneously, the pulse control aspect intelligently regulates
the energy and timing of discharges, ensuring each pulse contributes
effectively to the material removal process.

This coordination between feed and pulse control results in a substantial
reduction in unnecessary machine retreats and optimizes the discharge
efficiency, leading to a dramatic improvement in machining speed and
the quality of the micro-features produced.

Professor Qiang Gao, lead researcher, stated, "Our FPCC method marks
a significant advancement in micro-EDM technology. By integrating
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feed control and pulse control, we've managed to significantly improve
machining outcomes, setting a new benchmark for the industry."

The integration of FPCC into micro-EDM processes not only elevates
the benchmarks for precision in manufacturing but also unlocks the
potential for creating more intricate and nuanced designs, previously
deemed too complex or unattainable. This innovation significantly
broadens the horizons for the micro-manufacturing industry, ensuring
fabrication processes that are not just more precise, but also markedly
more reliable, heralding a new age of manufacturing capabilities.

  More information: Qiang Gao et al, Research on feed-pulse
collaborative control method in micro-electrical discharge machining, 
Advances in Manufacturing (2024). DOI: 10.1007/s40436-023-00471-z
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