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A Study of Precision Warm Forging Process of an Automobile Hypoid Gear
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Abstract

Hypoid Gear is widely used in the differential mechanism of an automobile. The materials of the
parts are of AISI 8620. The main manufacturing process is the gear cutting, which are low yielding
ratio resulting into higher cost and lower fatigue strength due to flow line cut. The development of
the precision forging process can just overcome the above bad situations by reducing the usage of the
materials and the machining amount to make the cost lower. Besides, both the fatigue strength and
impact strength will be evaluated. In this study, the patented vertical enclosed multi-action die set is
developed to forge the precision hypoid gear by warm forging process. First, the DEFORM was used
to simulate the warm forging process at 900 °C to confirm the feasibility and then the actual forging
process was conducted. Finally, the tooth accuracy was investigated. The results showed that the
forging load is around 400 ton and no forging defect in simulation. In actual forging process, the
forging load was around 356 ton and there was no forging defect, which was similar to the results of
the simulation. Besides, the vertical enclosed multi-action die set operated smoothly and the
precision hypoid gears were made, which showed the development of the die set was successfully.
Finally, the comparison of the forging and the machining parts by using the topology diagram, the
difference between two kinds of parts was less than 0.1mm. So the result showed that the precision
forging process of the hypoid gear in this study was feasible.
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