BEFEHh2 YEEERE
The Development of a Thick Gear with Plate-Forging
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Abstract

In the past, thick-plate gear parts such as automobile electric motors and mechanical arms were
mainly processed by cutting, with high precision but high processing costs. In this study, the method
of stamping and forging is used to manufacture such thick plate gears, which not only saves the
processing cost, but also obtains better mechanical properties. The research product is a spur gear
with a diameter of 13.15 mm and a thickness of 4.8 mm with a step and a center hole. The material
is a cold-rolled mild steel plate of SPCE, using the method of extrusion and blanking, pre-extrusion
of 90% of the thickness of the plate is carried out first, and then the remaining material is punched,
in order to obtain better polished surface and gear shape accuracy, a total of 14 passes are designed
for the mold to complete the forming and shaping of the gears, and use a 200-ton servo punch for
punching test. The experimental results show that the method of extruding and blanking can obtain a
polished surface of nearly 95% of the thickness of the plate, however, when forming en-numbered
tooth profiles, as the material flows in the direction of the odd teeth, in the first 50% of the pressing
stroke, the tooth profile deformation is still obvious, but after 50%, the tooth shape deformation is
obvious, and has tear marks. The results of this research can be applied to the processing improvement
of gear parts such as automotive electric motors and robotic arms.
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