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Optimum design of a pilger mill process for wire
forming using CAD/CAE

Y.S. Jung, H.J. Park, S.S. Kim, K.H. Na, HW. Lee, and C.S. Han

Abstract
In this paper, The optimum design of a die shape has been carried out the FEM analysis of a pilger

mill process considering various factors. The pilger mill forming process consists of a pair of rotating die

which has appropriate surface shape. The important design parameters of the pilger mill are the feed rate
and the profile of grooved die. Optimum design procedure was performed in order to investigated effects
on the forming load and the deformed shape of material depending on the die radius profile. Profile of the
die surface for the optimum design were suggested with the linear, the cosine and the quadratic curve
considering a physical forming process. The surface of each die was modeled using the 3DAutoCAD and
the analysis of pilger forming process was performed using the LS-DYNA3D. The optimum profile of the
die shape for the pilger mill was determined to the quadratic profile. Since the analysis results provide
that the model of the quadratic profile gives the lowest forming load and a proper deformed shape.
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Fig. 1 Schematic diagram for a pilger mill machine

Fig. 2 Principle of a pilger mill process
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Fig. 3 Shape of die surface with respect to the die
profile
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(b) moving backward

(c) FEM modeling

Fig. 4 Effective plastic strain distribution from the
analysis of the linear modeling during the
pilger mill process
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Fig. 7 Traces of the end of point of rod with respect to
the die profile
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