7Y 83,0002 <Y o oloads AY 093 AEE e clpal SWgs 9 il Hw Jigo Alxo

93 ke asliolo

Ol Pl wd g g colw (waigo

www.smeir.or

d 10.22034/ijme.2025.533557.2104

4

~ = ld o3g ST g 3 ooliiwl b ylogids (5970 (o205 1 axkid gl il (o)

o i3

o
‘b . J .

Y Y ) L.
ol oo ¢ g0l Wwldl T 00l x>
SNl o oy alg oDl S15T oKzl casdige g (S 08Tl -
Ol el wo)lee o olRils (SSle gsdige 09,5 -
Ol s (olpl olad olKings « olad slo Kadly saSings, -V
h.jafarzadeh@iaut.ac.ir : Jgiuo odicus g5 Juou! %

ol

%

alio wledb|

595eST gy 5l eolital L €26000 (25 ST iz 5l jlogild (ypme aalad adg ol jol> laghy 5o
B acgozms bl (ol )3 1285 8 (omyn 390 09 5 (228 Lulpd SS9 D90 e pué- ol
e 40l Wy ol Jpame (Sgiaee up gl eoliial b s 5 ale 5 (b kg adsi gl 0¥
Jyaze Sleogas 65) p SBhaol cops 5 B avwais Sl g ol cslina] DEFORM jl8le 5 5l ol b (5luas
Lore (505 YY) (e VL o )5 Lo ais (59508 9 0l (Mo 9 B (Sl (S @8 wile 2l
5 Sk gy il s e ol & laalls ) 5 )l s 4 oS g Sank il e 4
9 Ao odl 48,5 Say slayal )l 4 az i bg S L )88, Lulyd 5o 5 alsinl (59,28 ool Dol s,
4 yieg,Se Fre dga adsl Jlade 1 ails ojlail 4 ols lis j5 lbdiges Jllags, oy el Cowday /oA lue
Gl g Vb (Sl iS5l b oS el atily LialS askd il >l 5 ey See YEV b VY. olie
OiarST 5l Jolo soue 5 (0528 (plralemgye Pged @S adlios S (2K Bl o o glbnl SIS
aoyo Ve Sl o sl o o] GNES] a5 claisSay windls gt Bl Sioes b el i elad
bl sles ;5 (25 jloguils Slaad adgi o (Vb Sl ditns pud- celad ()59 ST al 3 oS ols plis @l og,

led comiom |y oole (oxBly L) g3y Wilg s (goae (gilwand g o)l

fw.b"' 5'}.;4“.5.»
VE-F Lo VYl
VEoF QLT YY i

1o 3lgaals
e b= elad g S|
VooV @

Oy (BOJSS

SShas] s

Investigating the feasibility of producing flanged axial brass parts using

the radial-backward extrusion method
Hossein Jafarzadeh?!’, Elyas HaddadiZz, Moharram Shameli3

1- Department of Mechanical Engineering, Islamic Azad University, Tabriz branch, Tabriz, Iran

2- Department of Mechanical Engineering, Technical and Vocational University (TVU), Tehran, Iran
3- Space Thrusters Research Institute, Iranian Space Research Center, Tabriz, Iran

* Corresponding Author's Email: h.jafarzadeh@iaut.ac.ir

Article Information Abstract
Original Research Paper The present research investigates the feasibility of producing a flanged axial component from C26000
Received: 12 July 2025 brass alloy using the radial-backward cold extrusion process under both experimental and numerical
Accepted: 18 November 2025 conditions. To this end, a dedicated die set was designed and manufactured to fabricate the samples,
and the final product was produced using a hydraulic press. The process was simulated using DEFORM
Keywords: software, analyzing the effects of die geometry and friction coefficient on the final product
Radial-Backward Extrusion characteristics, including hardness distribution, die filling, material flow, and punch force. The highest
70-30 Brass hardness value (71 Vickers) was observed in the flange region of the workpiece, attributed to work
Cold Forming hardening and grain refinement. The friction coefficient, determined through a modified cylinder
Friction Coefficient compression test under grease-lubricated conditions, was calculated to be 0.08. Microstructural

analysis revealed that the grain size decreased from an initial value of approximately 400 um to a range
of 220-261 pum across different regions of the component, resulting from high plastic strain and
increased dislocation density during the cold forming process. The experimental and numerical force-
displacement curves obtained from the radial-backward extrusion process exhibited good agreement,
with a maximum discrepancy of 10% in the most critical condition. The results demonstrate that the
radial-backward cold extrusion process offers high potential for producing flanged brass components at
room temperature, and numerical simulation can effectively predict the material's actual behavior.
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