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Abstract
The conjunction gears are used for automobile transmission gear shift. Usually each gearbox
has 4 to 6 pieces to produce different kinds of level. Because in the traditional process, machining time
is long and more material is used, which make cost up. So the so-called hybrid forging process (hot
forging and cold forging) were developed to make the final gear profile by direct forging. The
mechanical properties of the gears were enhanced due to the integrity of the flow line and the cost was



down due to the processing machining time reduced and less materials used. Therefore, the hybrid
forging process is the most competitive process in manufacturing this kind of gear.

The aim of this project is to develop the hybrid forging process of the conjunction gears. First,
the CAE software,“DEFORM-3D”, is not only used to analyze the stress and strain in the die but also
the situation of material flow during forgingto investigate the feasibility of hybrid forging process and
the forging die design as well. Then, the optimum variables according to the results of CAE simulation
are set up to design the actual die and are used to perform by the actual forging process. AA6061
aluminum alloy is used as the testing billet. The materials is first heated to around 400°C to do the hot
forging, which forging process include performing and finishing, then followed by cold forging, which
include vertical forging and lateral forging. Finally, the measuring for the gears were proceeded and the
process variables were expected to be set up.

The results show that not only the forging load but also the stress distribution and product
appearance in the actual forging conform to those in the DEFORM simulation. Therefore, it is feasible
that using the DEFORM software simulates the forging process to find the optimum variables
previously and then the design of the forging die is proceeded according to the optimum variables. The
forging gears are no defects and which dimensions conform to the requirements of the drawing. It
showed that the automobile shifting conjunction gear were developed successfully. The hybrid forging

dies were operated smoothly in the actual forging process. So, the design of the hybrid forging die was

feasible.
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