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Abstract

Process design of multi-step wire drawing process, conducted by means of finite element
analysis and ANN(Artificial Neural Network), has been considered. The investigated problem
involves the adequate selection of the drawing die angle and the correspondent reduction rate
sequence in the condition of desired initial and final diameter. Combinations of the process
parameters which are used in finite element simulation are selected by using orthogonal array.
Also the orthogonal array and the results of finite element simulation which are related to
the process energy are used as train data of ANN. In this study, it is shown that the new
technique using ANN is useful method in application to the wide range of metal forming
process
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Fig.l A schematic sketch of drawing process.
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Table 1 Condition of process parameters Table 2 Level of design parameters
ngle .
Initial workpiece diameter (D; ; mm)| 4.7 D -
High )
Final workpiece diameter (D¢ ; mm)| Dp 4.0 level 2 6 6 0.1
Reduction in area(%)) Rl R2 -
Length of die land(mm) 15 | 15 Middle |, 8 8 0.15
Wire drawing speed(mm/s) 5000 level
Constant. friction factor(m; 0<m<1) 0.1~02 Low 05 10 10 02
Die distance(l. : mm) 30 level
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Table 3 Train and output data of ANN Table 4 Comparisons of ANN and FEM results

“FEM | ANN

‘ RI1)*| a 1{2]| @ 2[5]| m[10] (loadikN) | (oadkN)  Opimal ‘
1] 2 6 6 0.1 |3587.298 | 3587.306 1|6 |6 |01(3367.22713384.429} 0.51

Condition
21 2 6 8 | 0.15 | 3832.535 | 3832.229
3] 2 6 10 0.2 |3928.423 | 3928.190 Test data| 05| 6 | 6 |0.1{3450.347|3424.140{ 0.75

55705 70 | 6 | 01 | 341058 | 3410268  Test dataj 2 | 9 | 6 |02[4430.245(4446.734| 0.37

264 05 ! 10 8 | 0.15 | 3844.547 | 3844.039
271 05 | 10 10 | 02 |4178.150 | 4177.932

*[ 1 : Colum number of orthogonal array.

Test data|0.8] 7 | 9 |0.1|3669.527|3672.119| 0.07

&9t 2339 #e)(Root mean square error)7} 1077 =28 9 72 Qe 1 ¥
}AHE Fig2d YelBAT. Table 3= AuidEol ©& AFVZEY gvlolHg 1 29
Zrol UEHISIth. Table 3914 € & AFol, ATNAEY o AL dA Y@} £H
& & §8 82 #Moz AL HYsFAE A AP, oj2H ATAE T g0l
Z HU2e ¢ F UG-

. B Ve PV

LI - )
Rerabon No {Log 10}

Fig. 2 Mean square errors in network training processes
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Fig. 3 Output of ANN using test data Fig. 4 The effect of process parameters on the load
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