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Use of a Drawing Process to Manufacture a Large-Size Dome
Shaped Forging-Produts

S. U. Lee, J. R. Cho, D. Y. Yang

Abstract
A new forming process of the large-size forging within the limit of forming loads is developed by introducing the
drawing process, which usually used to apply to sheet forming. For the development of the forming process,
corresponding numerical simulation are carried out. The approach is based on the Taguchi method, and utilize the DOE
for design of FEM analyses. In this study, the important factors are chosen at first, and then the concept of signal-to-

nose(S/N) rate is applied to evaluate the formability of large size forging-products, and each value of the design parameter
is determined.
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+  (c)Dome shaped product

(b) final analvsis result

(a) Initial condition

Fig. 1 Geometrical factors on FEM simulation
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Table 1. DOE(Design of Experiment)

Thickness of | Round value Friction
material of die factor
(tn) R) (m)

1 Al(13mm) B1(5mm) C3(0.5)
2 A1(13mm) B2(10mm) C2(0.3)
3 Al{13mm) B3(20mm) C1(0.1)
4 A2(15mm) B1(5mm) C2(0.3)
5 A2(15mm) B2(10mm) C1(0.1)
6 A2(15mm) B3(20mm) C3(0.5)
7 A3(16mm) B1(5mm) C1(0.1)
8 A3(16mm) B2(10mm) C3(0.5)
9 A3(16mm) B3(20mm) C2(0.3)
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Fig. 2 FEM results of DOE (Effective Strain)
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Fig. 3 Forming load in the drawing process
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Fig. 5 Main effect plots for the S/N ratios
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Table 2. Analysis of forming factors

Design Parameter

A B C

Min. Thickness | Level3 | Level3 | Levell

Forming Load Level 2 | Level3 Level 1
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