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Process Design of a Hot Forged Product Using the Artificial
Neural Network and the Statistical Design of Experiments

D.H.KIM*, D.J.KIM**, H. K.KIM***, B.M.KIM*, J.C.CHOI"

ABSTRACT

In this research, we have proposed a new technique to determine the combination of design parameters
for the process design of a hot forged product using artificial neural network(ANN) and statistical design of
experiments(DOE). The investigated problem involves the adequate selection of the aspect ratio of billet,
the ram velocity and the friction factor as design parameters. An optimal billet satisfying the forming limi~
tation, die filling, load and energy as well as more uniform distribution of effective strain, is determined
by applying the ability of artificial neural network and considering the analysis of mean and variation on
the functional requirement. This methodology will be helpful in designing and controlling parameters on
the shop floor which would yield the best design solution.

Key Words : Artificial Neural Network(Y13417%4%), Design of Experiments(4@A8%¥), Orthogonal

Array Table(A 29| ¥ H), Process Design(FH4AA). Hot Forging(git ©=), Die Filling
(F3UHA¥), Forming Energy(A ¥ ol4A), Deviation Strain(¥¥ & #ata)
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Fig. 1 Schematic arrangement of process design
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Table 2 Thermal properties and heat transfer coefficients
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Table 4 Results of F.E-simulations for the combinations of
design parameters and ANN input data
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Fig. 2 The comparison of forming load with combinations of
design parameter on orthogonal array table
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Table 5 Analysis of mean value in hot forging process
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Fig. 4 Prediction of unfilled cavity volume for test data using ANN 1
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Fig. 5 Prediction of forming energy for test data using ANN 2
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Deniation Stain

Deviation Strain

(c)m=0.5

Fig. 6 Prediction of deviation strain for test data using ANN 3
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(b} H/R=0.830, v=150mm/s, m=0.3 (the codition of a select parameters)

Fig. 7 The FE-simulation of hot forging process at the various
combinations of parameters
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