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Design of Initial Billet using the Artificial Neural Network for
a Hot Forged Product

D.J.Kim,* B.M.Kim,* J.C.Choi**

ABSTRACT

In the paper, we have proposed a new technique to determine the initial billet for the
forged products using a function approximation in neural network. A three-layer neural
network is used and a back propagation algorithm is employed to train the network. An
optimal billet which satisfied the forming limitation, minimum of incomplete filling in
the die cavity, load and energy as well as more uniform distribution of effective strain,
is determined by applying the ability of function approximation of the neural network.
The amount of incomplete filling in the die. load and forming energy as well as effective
strain are measured by the rigid-plastic finite element method. This new technique is
applied to find the optimal billet size for the axisymmetric rib-web product in hot forg-
ing. This would reduce the number of finite element simulation for determining the opti-
mal billet of forging products, further it is usefully adopted to physical modeling for the
forging design
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Fig. 3 Function sin(x) and its training results

Table 1. Stress—strain rate properties of AISI-1045
given with respect to the temperature and

strain

“Iempematur 900 ) 1100 1200
o < T T

amin | ()| ™ oyt " Jogamy] T loymety) T
[ 17505 | 0080 | 10407 | 0089 | 7715 | 6100 | 55.13 | 0.175
0.10 199,17 | 0.082 | 12057 | 0.103 | 5304 | 0.125 | 6478 | 0.168
020 | 22950 | 0.086 | 15713 | 0.108 | 106,13 | 0.128 | 72.36 | 0167
030 [ 24357 | 0083 | 16934 | 0.110 | 10849 | 0162 | 7443 | 0130
040 | 24397 | 0005 | 17023 | 0134 | 10642 | 073 | 74.43 | 0.188

Table 2. Thermal properties and heat transfer coe-

fficients
b
\\\_‘Cueﬁ. conductivity | heat capucity cmc;::fﬁm o m;:;‘ cmissivity
(N/‘HC) (_1_‘/mm < (e m’C) | (Njste mmC)
wmtpiece
74.93 3.602 03
(AIS] 1045) 0005 2 -
die )
. .57
(SKDS1) - s >
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Fig. 4 The results of the training by the neural
network
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Fig. 6 The comparison of forming load with vari-
ous aspect ratios
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