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Application of Partial Diameter Enlargement Technology

(JIKUHIDALI) to Gear Shaft
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The partial diameter enlargement technology (JIKUHIDALI) that can thicken part of a shaft hardly requiring the assistance
of a die is a recent forming technology. Using this technology, shafts with a gear that have been manufactured by shaving
large-diameter rods due to the requirement of limited quantities can now be formed using rods of a thin diameter equal to the
diameters of shafts and by thickening the gear parts of the thick rods. This reduces the shaving allowances and shortens the
machining time. Partly because this technology has been developed only recently, forming conditions to obtain a desired
shape (width and diameter) of thickened parts and forming limit conditions such as cracking due to plastic deformation during
thickening have not been determined. Unless these forming conditions are determined, the technology cannot be used to
produce in a large variety. To solve this problem, research has been conducted and a method has been developed to
determine forming limits for cracking and other phenomena. The development has enabled application of the technology to
the manufacture of gear pump parts that are produced in a large variety. The partial diameter enlargement technology is

overviewed and research work is described.
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