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Analysis of Free Forging of Cylindrical Billets by
Using Finite Element Method
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\BSTRACT: The Finite Element Method is applied to the determination of the deformed bulge profile and strain distribution during
pset forming of cylindrical billets. From the results of simulation, the bulging along the z-axis becomes more severe with increasing
eight reduction, and with increasing friction at the die-material interface. The present method can be used for the simple prediction of
e deformed shape and strain distribution in upset forging of cylindrical billets with dissimilar frictional conditions at the die-material

terfaces.
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Fig. 1 Upset forging of a cylindrical billet with non-frictional
conditions
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Fig. 2 Upset forging of a cylindrical billet with dissimilar
frictional conditions at the top and bottom die-material
interfaces
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Fig. 3 Initial grid shape of material
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Fig. 4 Computed deformed profiles of the cylindrical billets for

various height reductions with various frictions (continued)
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Fig. 5 Strain distributions of cylindrical billets for various
frictions at 50% height reduction
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ig. 5 Strain distributions of cylindrical billets for various
rictions at 50% height reduction (continued)
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Fig. 6 Strain distributons of non-deformed area of cylindrical billet
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Fig. 7 Flow chart for Static-Implicit Finite Element Program
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