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Shaped Dies Made of Diamond for Smaller and Lighter Automotive and
Electronic Components
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In recent years, demands for miniaturization and improved energy efficiency in automotive motors and electronic
components have intensified. One effective approach to these demands is increasing the space factor of coil windings by
utilizing wires with non-circular cross-sections, which require shaped dies. However, achieving high precision for
automotive applications and realizing ultra-small shaped dies suitable for miniaturized electronic components has been
challenging with existing technologies. Therefore, A.L.M.T. Corp. has developed shaped dies made of diamond, achieving
a high-precision hole diameter tolerance of =1 um and high-quality inner surfaces with surface roughness of Ra 10 nm for
automotive use. For electronic components, A.L.M.T. Corp. has mass-produced ultra-small shaped dies with hole
diameters ranging from 30 um to 100 um, and established a design methodology combining computer-aided engineering
(CAE) simulation with actual wire drawing experiments. This paper reports these developments.
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