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The Prediction of Geometrical Configuration and Ductile Fracture using the Artificial
Neural Network for a Cold Forged Product
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ABSTRACT

This paper suggests the scheme to simultaneously

accomplish prediction of fracture

initiation and geometrical

configuration of deformation in metal forming processes using the artificial neural network. A three-layer neural network is

used and a back propagation algorithm is adapted to train the network. The Cockeroft-Latham criterion is used to estimate

whether fracture occurs during the deformation process. The geometrical configuration and the value of ductile fracture are

measured by finite clement method. The prediction of network and numerical results of simple upsctting are compared.

The proposed scheme has successfully predicted the geometrical configuration and fracturc initiation.
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Fig. 5 The comparison of free surface
contour between the calculated
results and the predicted results
(H/D=1.00, stroke=4.30mm)
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Fig. 6 The comparison of ductile fracture
value between the calculated results
and the predicted results
(H/D=1.00, stroke=4.30mm)
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Fig. 7 The comparison of free surface
contour between the calculated
results and the predicted results
(H/D=0.75, Stroke=3.84nm)
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Fig. 8 The comparison of ductile fracture
value between the calculated results
and the predicted results
(H/D=0.75, stroke=3.84mm)

Sampling dala
- Simtalion data |

Stroke
@

Punch

Aspeet Ratio

Fig. 9 The results of function approximation

by neural network

4.8 £

v azddE AR Ay @xg SN
By 4 ol A Ee ANsE dvid AR A4

-204-



IS Ay FERFel vad
g5 €8 AEs A
() 54 Pl g Agade] g48 amge a4y
gAYe A 5 AU
Q) Fasdag &4 @ge
43 AdaAgE A58 5 gk
22

PR

goll % gs}el

A ¥

(3) %3}3"3}1‘4‘" 82 & Bgulel digk &
A #AAYH S AF5Y £ UAAxm £ olmel WA} B
A s o TTE.} A

@) AEEE =HFe s Be 59 fasdye
Y 4 AT, vEAREY) e GE2F 4+ o] tdd
FEALY FAEAN K& 3849 £ AL Aok

Resi s ol «nevidebon

e s ol

1
|
|
i
!

-— t

14

Fig.10 The comparison of free surface
contour between the calculated
results and the predicted results
(H/D=1.25, stroke=10.82um)
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