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Design of Preform wusing equi-potential lines
in Hot Forging

S.R. Lee, Y.K. Lee, C.H. Park and D.Y. Yang

Abstract
The equi-potential lines designed in the electric field are introduced to find the preform shape in
axisymmetric hot forging. The equi-potential lines generated between two conductors of different voltages
show similar trends of the minimum work paths between the undeformed shape and the deformed shape.
Base on this similarity, the equi-potential lines obtained by arrangement of the initial and final shapes are
utilized for the design of preform, and then the artificial neural network is used to find the range of
initial volume and potential value of the electric field.
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Fig. 1 Equi-potential lines generated
between two conductors
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Fig. 2 Comparison of equi-potential
lines and minimum work paths
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Fig. 3 Comparison with previous works
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Fig. 5 Training data and resultant filling map
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Table 1 Comparison of FEM simulation results and
neural network outputs

o vy § (FEM)| & (WA
0.01 1.078 1.008 1.008
0.03 1.080 1.008 1.008
0.05 1.093 1.005 1.008
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Fig. 6 A cross section of speciments
made of plasticine
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