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When extruding a gear while confining the outer diameter of the workpiece,
burr-like irregularities occur on the end surface of the shaped form although the
pressure (load) is low. When extruding a gear while expanding the inner diameter of
the workpiece, the irregularities on the end surface become smaller but the load
becomes greater. A shaping experiment was conducted in this study to take the
respective advantages of the above two approaches by adopting a procedure of
extrusion after expansion. The intention was to obtain a shaped form having small
burr-like irregularities with a low load, and eventually produce gears using only a
press line.

First, it was found possible to form gears using the above method. The lower limit of
cross sectional reduction in area to obtain a favorable gear was determined. The
needed pressure of the punch, mandrel, and die is far below the strength of the punch,
mandrel, and die materials. The burr-like irregularities on the end surface could be
reduced in size compared with the two-step extrusion method, which has been
proposed for gear shaping, but could not be eliminated completely.

It was found that the irregularities could be rectified with a press machine because

of their reduced size.
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