http://mjmec.ir

g}y ole Ao

Jols' gy allio

% o =
WANY =3l Fls <z C S @ ’ @ = &
WIWYA Gordy &l w 9 oS A @ﬁi@ '“‘é‘ s e
gl s adll - =
WIE/E: 2aan s adls VY= 0o e 7 eolesds Y 093 AVAY Hga pis STl

(ST, 039 S ] P o Wi Silwding 9 Sl

Y. e Y - #\
Jo9LdS (ol C g 5litaa wela g S uge

Olsed e egs ol (SilSe  pwaige Hholiul Y
Olaed L e g olBails (SilSe  gwdige 0l )| olils IS g gzeidls =Y

2958 «cr9yd axly Ol al5T olStils (S5l g 3l gl )l (g gzeidls Y
m_karimi@basu.ac.ir FOVVFFVEY iy Geono oyloes #

o 59T rgly ol ouds ) sagrinsl] axlsS S glp phamn (35 ST anl das wir (gileatg dlis (pl 0 —ouSs
A 53 Boe @l plore 4 (5T S 9 55 (SR Olime oud Sbml )5 5 (b sl e plge 4 ()l )L Sy g S
Slr Soran oras A S Gileand @l jleoliul b g Wad (luand dgamme Ll (g, alewy 4 aiged uaizr Tl ol a8 8
S b O Gl 5 S35 oy sR) (b9 L dan iz (sluagy e 3 0300 jsel Cige b (st (3981 Sl s3lu e
s3game gl (lapl Shs S a5 ouds gl s Cslie it L 050 4 ol @l od plnil sud snd Sisel (e5ian sas
b aeils o el Cowoas Y MM/S 5 IV 0 FO Sg0m 0 iy a1 @il 08 s 5 SWhaol a1 o 5s,eST sl sy ke o i
Slp sl byl o yise Saol cu s 5 G55 meST asly o8 wb ool (las o wlsi 5 Siye sl Gl goba IUT 5 St
e GUl glos jo chiamy ()59 S|

S5 e (5008 (§ 3l (s gian (oat 45D s dix (gileding «oiam Ojs S 1O Igaals

Modeling and multiobjective optimization of twist extrusion
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Abstract- In this paper, the artificial neural network based multi-objective optimization of twist extrusion process is
carried out. The target purpose functions are equivalent plastic strain, strain distribution and extrusion force. The design
variables are twistangle, friction factor and loading rate. The FEM model of the process is first created and used to
create training cases for the ANN, and the well-trained ANN is used as a quick and exact model of the process. Then
theoptimization of the design variables is conducted by an integrated genetic algorithm and ANN modelto create a set
of optimal solutions (Pareto front). Leveldiagrams are then used to select the best solution from the Pareto front.
Finallythe response surface methodology has been used to study the interaction between the design parameters. The
obtained results show thatthe best range of twist angle is from 0.7 to 45 degree, friction factor from 0.65 to 0.7 and
loading rate from 6.5 to 7 mm/s. Also variables with the largest effect on the process are twist angle and friction factor.
Keywords: Twist extrusion, Multiobjective optimization, Artificial neural network, FEM simulation, Genetic Algorithm.
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1. Severe Plastic Deformation
2. Twist Extrusion
3. Billet
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2. Feed Forward
3. Back Propagation Algorithm
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1. Matlab
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1. Levenberg—Marquardt
2. Tangent Sigmoid
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