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Optimization of Hot Forging Process Using Six Sigma Scheme
and Computer Simulation Technology Considering
Required Metal Flow Lines

H. K. Moon, S. C. Moon and M. S. Joun
Abstract

In this paper, the six sigma scheme is employed together with the rigid-viscoplastic finite element method to obtain the
optimal metal flow lines in hot press forging. In general, the six sigma process is consisted of following five steps : define,
measure, analyze, improve and control. Each step is investigated in detail to meet customer’s requirements through
improvement of product quality. A forging simulator, AFDEX-2D, is used for analysis of the metal flow lines of a multi-
stage hot forging process under various conditions of major factors, determined at each step of the six sigma process. The
analyzed results are examined in order to reveal the effects of major factors on the metal flow lines and the formed shapes.
The effects are used to find an optimal process and the optimal process with die is devised and tested. The comparison
between required metal flow lines and experiments shows that the approach is effective for optimal process in hot forging
design considering metal flow lines.
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Fig.1 A sectional diagram of the double angular ball
bearing with flange.
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Fig. 2 Schematic description of a multi-stage hot
forging process



Table 1 Material property and process conditions
material STB2

die velocity(mm/s) v =300

T=1150
coefficient of Coulomb friction | x=0.3

flow stress (MPa) & =88.48"1%

material temperature( C)
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Fig. 3 Conceptual diagram of customer requirements
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Fig. 4 Analysis result in case of the open type of

blanker die shape
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Fig. 4 Comparison of the experimental result and the
analysis result
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