AATA W‘\f'vﬁ.'{g ola? NOO LS'L"’ c)l.o..':.v At o)LQ..Z JY 0,90
ISSN: 1605-9719

DOI: https://doi.org/10.30506/mmep.2024.2013392.2137

Aol dB eladh g asgly Jol (g5lw a9 (g 3lw At
#4581 pgmimoglT ST padians 339 yiusS|

LTSRN | SSN L A [ BT JESCIS FEL VUP-SF R S PR PN UCOW. 1 RUCTY [ I I | L W TRV
‘SAA:ML;LQJ...A‘)La w)éul?bu‘l)on)u‘wuﬁbbﬁwjdﬁﬁuMuu)m;‘»
&l d5amme Gledl Jow S ol idghs cpl o ols zals Jed LB o b 1) oMSee ool olgs o ansl )8
Sibo s ol @l e o (220 @S @ az g b o 05 bl s (59,281 T8 Jolos
5B e 50 oad sl s STas a8 ol 5l g Jae eed Sl g 03,5 13 i Cono 9550
S5 JBlas s 4T ol Jole e Jedg 8 b sle S5 ) 5 (S Al 5 ente
skl i slo el oS 4 5 285 )18 B awaia (3l g sloe porinagdl e )3 dinin
5 e sl el )l cnly odle sy 053 jlade JBlas 4 159,281 AL T8 L5 0550 (59,08 b y0 S ol
IR msn 2550 il Boge 5 GusSL LIS sles a5 5l ad (slayl8l 0 ST @y al B (SIS
gl g a2 )3 FO agly ols (i (65ke aige 5l Jolo @l 35 ol Sl (n 5 a9 285

ol B glads g B aygly sly e g 5 dgy coS 5 4 e e VY

S0 (owdeo 4y i
Oy Sl lwasieo ol (code 4y o

ISME

S.u).w ‘_g).bl.b Ob.olf
.\..i':)| ‘s.aL;...'b)Lf (55""“"‘3

o (G4 doo
AJJ ‘Sﬂ.;l;.i;)lf Sozls

s 59585 085
G5 sl
SASe sluails
* T .
9351 3942
bl
W SlSe uige aSitils
OIS S el nim oSzl

g sole dlas
AARRTER AR PR

Sialejl (b F e 8Y poiagll wgaze ylall (B dwaie «5le aigy (y5e,S T losaly (gojlg

VEY/ AN s S50
VEYNYIYE i

Kamran

Taheri Sartang
M.Sc. Student

Mohammad Mahdi

Hashemi
M.Sc. Student

Farnood
Norouzi Niyaee
Ph.D. Student

Mostafa Asemani
Ph.D. Candidate

Behrooz Arezoo*
Professor, Department of
Mechanical Engineering,

Amirkabir University of
Technology, Tehran,
Tehran

Simulation and optimization of the direct extrusion
process of aluminum alloy 6061

Abstract: During the extrusion process, several key challenges emerge, such as the uneven
heat distribution, an unwanted surge in the peak pressure between the billet and the die,
and non-uniform deformation of the billet. By choosing suitable geometric parameters for
the process, these issues can be mitigated to a tolerable extent. In this research, an initial
step was to develop a finite element model to scrutinize the direct extrusion process. The
simulation results were then cross-verified with the empirical findings of other researches.
Given that the maximum stress produced in the billet significantly influences the physical
attributes and surface crack growth of the final profile derived from this process, the die's
geometry was optimized to minimize the maximum stress in the aluminum billet. This
optimization, aided by the optimal parameters, facilitated the creation of conditions to
minimize the force needed for the extrusion process. Besides these geometric and
mechanical parameters, the processes were investigated using simulation and optimization
software like CATIA, ABAQUS, and ModeFrontier, leading to the attainment of the
optimal condition. The optimization outcomes revealed that the die angle and radius's
optimal values are a 45-degree angle and a 12-millimeter radius, respectively

Keywords: Extrusion, Optimization, Die geometry, Finite Element, Aluminum 6061,
Design of experiments
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