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Development of Outer Support Ring using Complex Forging Processes
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Abstract In this study, the complex forging process of an outer support ring was developed and the prototype was
manufactured. The current process, hot forging and MCT machining, has a disadvantage of excessive material removal
rates and longer machining hours. To overcome this disadvantage, a general shape is given through hot forging and
the precision is achieved through cold forging. The complex forging process was developed with the minimal
machining process. Forging analysis was carried out to design a forging process using the commercial program,
Deform-3D. The hot and cold forging processes were set up based on the analyzed result. The mold and prototype
were manufactured. Hardness, surface roughness, internal defect, the grain low line of the prototype were evaluated.
The results showed no particular problems, and there were no problems in mass production. Using complex forging,
the material was reduced by approximately 27 % compared to the process using hot forging and MCT machining.
In addition, the production speed was improved 2.15 fold compared to that of hot forging and MCT machining.
Through this study, a cost-effective process and mold design technology were established, which is expected to have
positive effects on other related automotive parts production.
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Fig. 2. Comparison between general and complex forging process
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Fig. 1. Outer support ring structure
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Fig. 7. Cold forging press modeling
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Sample 1 2 3 Average

Outer Support Ring 0415 0.439 0.433 0.43
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Point 1 Point 2 Point3

Fig. 14, Hardness measurement of the final prototype
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