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Abstract: Cemented carbide is a high-hardness, electrically conductive, and difficult-to-machine material
that 1s widely used in cutting-tool inserts and molds for low-cost, high-volume manufacturing. The fabrica-
tion of arrayed functional microstructures on cemented-carbide surfaces is often required. Electrical dis-
charge machining (EDM) is a promising method for producing such microstructures; however, severe
tool-electrode wear remains a major challenge. Based on the principle of die-sinking EDM using composite

material electrodes (CMEs) , a self-sharpening CME was developed by bonding and clamping two high-
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wear-rate electrode foils on either side of a low-wear-rate central foil. The proposed electrode was applied
to EDM of arrayed deep narrow grooves. During machining, the outer foil sub-electrodes were preferen-
tially worn, such that the groove width and depth were primarily governed by the central low-wear-rate
sub-electrode. Meanwhile, adaptive discharge sharpening occurred during the machining process, prevent
ing excessive exposure, deformation, and fracture of the extremely thin central sub-electrode. A CME
composed of Cu foil and H62 brass foil was fabricated based on this design. The effects of open-circuit volt-
age, pulse frequency, and Cu-foil sub-electrode thickness on EDM performance were investigated. Dense ar-
rays of deep narrow grooves with depths exceeding 2. 2 mm and an aspect ratio of 12 were successfully ma-
chined. The results demonstrate that the proposed self-sharpening CME is particularly suitable for batch
EDM fabrication of surface microstructures on difficult-to-machine materials, such as cemented carbide.
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Fig. 2 Self-sharpening and die-sinking EDM with CME
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Fig.4 Influence of open-circuit voltage
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