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A basic study on incremental forging

J. Cho, J. J. Park

Abstract
Large load is required in forging of large-scale components, which becomes a critical restriction in practice. However,
the load can be greatly reduced by adopting incremental forging technologies. In the present study, two methods of
incremental forging were investigated for the purpose of reducing the load required. One was to use nine strokes with a

flat die and the other was to use three strokes with a curved die. The die moves vertically in the former while it moves
vertically as well as rolls horizontally in the latter. Deformation of the siab in each case was analyzed by rigid-plastic
finite element method and as a result, variations of load and distributions of effective strain were predicted.

Key Words : incremental forging, plastic deformation, forging load, finite element method
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Fig. 1 Sequence of forging strokes with a flat die

Fig. 2 Variations of effective-strain distribution from
ist to 9th stroke: A=0, B=0.07, C=0.13, D=0.2,
E=0.27, F=0.34, G=0.4, H=0.47, I=0.54
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Fig. 3 Variation of forging load from 1st to 9th stroke
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Fig. 4 Positions of a curved die during a stroke,
consisting of vertical and rolling motions
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Fig.5 Sequence of forging strokes with a curved die
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Fig. 7 Variations of effective-strain distribution from
1st to 3rd stroke: A=0, B=0.09, C=0.17, D=0.26,
E=0.34, F=0.43, G=0.51, H=0.6, I=0.68
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Fig. 8 Variation of forging load from 1st to 3rd stroke;
VM and RM stand for vertical motion and
rolling motion, respectively.
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