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Forging process design of cup shaped large forging using finite element method
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Abstract: This research developed a new deep-bore, cup-shape, large forging process by combining die forging and free forging
methods. In the proposed process, a preform for cup-shape large forging is produced by die forging, and a product with a
deep bore is finally manufactured using an open die forging method, which is generally produced using a backward extrusion
process. Finite element analysis results showed a higher effective strain distribution with a smaller forging load using the pro-
posed method compared to the backward extrusion method. The production of a prototype with good internal quality using a
small press capacity verified the proposed method.
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Figure 1: Cup shaped large-sized forging product
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Figure 2: Backward extrusion process of large forging
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Table 1: Process conditions and material properties for back-
ward extrusion FE Analysis

Description Value
Material AISI4340
Billet temperature 1250C
Die temperature 100C
Press 3000ton Hydraulic
Punch velocity 20mm/sec
Material model Viscoplastic
Friction Coefficient 0.5

Strain - Effective (mm/mm)
436

Temperature (C)
1270

A= 000979

11
M
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177 000379

Figure 3: Finite element analysis results : temper- ature and

effective strain distribution
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Figure 4: Forging load of backward extrusion process
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Forging load of preform manufacturing
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Figure 7: Forging load of preform forging
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Figure 5: Open die forging process of cup shaped large forging
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Figure 6: Effective strain distribution of preform
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