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Design of a Impeller Hub Cold Forging Process

Young Suk Kim*, Hyun Soo Kim**, Chan Il Kim**, and Suk Tak Choi***

ABSTRACT

A impeller hub is usually made through three forging processes : forward extrusion, upsetting and finishing. The

finishing process is closed die forging in which the load increases abruptly at the final stage, resulting in underfilling in

the finished product due to insufficient load capacity of the press. In this study, the rigid-plastic finite element analysis
was applied to the impeller hub forging process in order to optimize process and to estimate required load. As a result,
two kind of improvements for the process were suggested to reduce the load requirement in the finishing process.
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Fig. 1 Stress vs. strain curve for the SCR420H from the
compression test
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Fig. 2 Schematic description for the forming sequence
process of the impeller hub (Present) : (a) Bar
Cutting, (b) FWD Extrusion, (c) Upsetting, (d)
Piercing, (e) Finisher, (f) Machining

Fig. 5 Location of piercing position (Present)
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Fig. 11 Schematic description for the forming sequence
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process of the impeller hub (Improvement II) : (a)
Bar Cutting, (b) FWD Extrusion, (c) Upsetting,
(d) Piercing, (e) Finisher, (f) Machining

(b) Completed
Fig. 12 Loading Simulation for the FWD extrusion
operation (Improvement IT)
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Fig. 13 Loading Simulation for the upsetting operation
(Improvement II)

L ]

(a ) Initial

(b) Completed

Fig. 14 Loading Simulation for the finisher operation
(Improvement II)
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16 Products through the completed forming
sequence process (Improvement II) : (a) Bar
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