168-159 oo 2 o lesbs 15 0,93 1394 s )l ()30 SuilSo wIiyo Alxo

93 oele dalinle —b—_{==-,
4 s A
I Sl (gwiigo = 3
=P am
mme.modares.ac.ir u/')/;‘g;:%,

P57 s 9950 W T 9 90 (ogmung!dT B39 (8 2y U (S3ludund 9 (2 25 (o) ¢

3 P *2 & 1 .
GJL.\:t}.ao.u;_amo‘ G?JS*-‘;:"“'M“-":“"JHU:‘"‘QW

b el i oS (Sl pusine cayl (i)l sl -1
Jl e Slobs gintio oIl (SIS tine olis-2

gy stmio B3I (SlSo cusine il -3
hamidgorji@nitac.ir 47148 71167 s sgdio (L *

s IR ISVIN
sdos o (301 (slod 5 ol SRS Sl aitun lie (S3,5505 (ol 5 VU (g 4 plSorl Ces (gl patzegl (slajll ol (g, Alie
e S by 23S sl ) (S st il o8 2S5 Sllas ] orpie ol &y sl Gl o 1o
IS8 Sl eyt e pols gl g el 0023 (IS ) 9y 2 A o) <l 3 & wil o (el LIS T Sualidg e 1303 (63 08 calu s 4,
5 ol 35 533 2 1 o 5 13 Jlow i 1 alli & 8 Sunlistgyen Bpae S 31,8 5> 5052 posiosl Sl s TV
33l o 3 ookl b 4t )b g5lsdnds caoly o plol pslate 4y o atslayy €56 GiS b (shilgnl askad a3 IS5 @yt deis 590 posizodl sosil
S0 b b Lal3l 4 0 Lasde ol @23l 10 gl b Jod B 3l oael s 4 gl o A58 s e S plol goeSUl P25 Sizn g e
Ay b (Jg <8l (al oo (ljBl b asts 53 2)90 (g9 - Mbion Gl a9y 5 39800 Cualid gt sl (ppme e e L Serlirgyn
PSS oMo 4 md e al3l |y At (SLESTL a5 clod als g w3 K5 et g ialjil il Culf At oty el ey

A Soy

T )5 Sl ) Aty Culis Al a5 A5 ol L5 8 518 () )90 Leded g Ledem it p )5 Ll chae (sled 3 (559
Al oo yieS Lode p,5 s )0 duias dindin (698 (Jg 092 Loded 25 5l S dhaes (slod 5 Loden

On the experimental and numerical study of formability of Aluminum
sheet in warm hydroforming process
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Aluminum alloys have high strength to weight ratio and suitable corrosion resistance. Poor
Received 19 October 2014 formability at room temperature is the main drawback of using these alloys. In order to overcome

Accepted 19 November 2014

Available Online 27 December 3014 this limitation, the work material is formed at higher temperature. One of the forming processes is

hydrodynamic deep drawing assisted by radial pressure on which no relevant research has been

Keywords: reported in warm condition. In the present paper, after examining the formability of 5052

Aluminum alloys aluminum alloy in warm hydrodynamic deep drawing, the effect of media pressure, temperature
warm hydro forming and forming speed on thickness distribution and punch force in forming of flat-bottom cylindrical
hydrodynamic by radial pressure cups was investigated. In order to perform a complete investigation, the simulation of the process

thickness distribution

punch force was established using ABAQUS software. It was shown that the results were in accordance with

the experimental findings. It was also demonstrated that increasing the maximum oil pressure to
a specified level could improve the thickness distribution and lead to increasing the punch force.
The required punch force was decreased with increase in temperature but remained unchanged
by punch speed variation. Additionally, the maximum thickness reduction was decreased with
increasing and decreasing of temperature and punch speed, respectively. Moreover, the forming
of the sheet at room temperature, isothermal and non-isothermal warm forming processes was
compared. It was concluded that the maximum thickness reduction in the formed part was less in
the cases of cold forming and non-isothermal warm forming than the isothermal warm forming.
But the required forming force is decreased in isothermal warm forming when compared with the
other two conditions.
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