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Determination of Initial Billet Size using The Artificial Neural Networks
and The Finite Element Method for a Forged Product

D. J. Kim, D. C. Ko, B. M. Kim and J. C. Choi

Abstract

In the paper, we have proposed a new method to determine the initial billet for
the forged products using a function approximation in the neural network. The
architecture of neural network is a three-layer neural network and the back
propagation algorithm is employed to train the network. By utilizing the ability
of function approximation of a neural network, an optimal billet is determined by
applying the nonlinear mathematical relationship between the aspect ratios in the
initial billet and the final products. The amount of incomplete filling in the die is
measured by the rigid-plastic finite element method. The neural network is
trained with the initial billet aspect ratios and those of the unfilled volumes. After
learning, the system is able to predict the filling regions which are exactly the
same or slightly different to the results of finite element simulation. This new
method is applied to find the optimal billet size for the plane strain rib-web
product in cold forging. This would reduce the number of finite element simula-
tion for determining the optimal billet size of forging product, further it is usefully
adapted to physical modeling for the forging design.

Words : Metal Forming Process, Initial Billet, Artificial Neural Network, Function Approx-

imation, Back Propagation Training Algorithm
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Table 1 The results of finite element simulation for various aspect ratios

Shape ratio 0.3000 | 0.3500 0.3575 0.3650 0.3725 0.3800 0.4000 0.4500
Billet height(mm) 13.8610 | 14.9700 | 151320 | 15.2890 | 15.4450 | 15.6000 | 15.9990 | 16.9780
Billet width(mm) 46.2020 | 42.7800 | 42.3220 | 41.8870 | 41.4640 | 41.0520 | 40.0300 | 37.7200
Cavity(%) 0.1830 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0190 0.0920

SI=AMIIBEEX A 44 A3E, 199597219



Table 2 Final load, forming energy, and average effective strain(&..g), for full-filling aspect ratios

Shape ratio 0.3500 0.3575 0.3650 0.3725 0.3800
Final load(KN/unit length) 97.745 97.886 97.526 98.516 98.801
Forming E.(J/unit length) 18.447 18.967 19.249 19.606 19.676
(Eave) 0.7306 0.7367 0.7460 0.7485 0.7557
A2 5 dioleizp BHa, sk dle]  HENE Al 5 FA TEE ol R
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