DOI: 10.22034/jmeut.2022.48874.3006- ol iubgss— OO—FY axiuo AF+) cjasly ¥ 0ylods Y dlr dev sslas 0 ko «31.paF oL Sl mintides 41y

S y99 3 g1 43 (g 5lud o 1 ooliimw! b (o9 juio Al (RO JSS d> Hlog0d (S i

tabei.ghozzati@yahoo.com .yl ,s! «dy ;3  Saio olSiils ( SilSe cwiigue 09,5 cwlids )5 geils U Lo

a.mirzakhani@mech.sharifir .| | iy o Saio olKiils (SolSe pwdigee 05,5 «(5 555> goeiils gs’l’b)““ ool

assem@sharifedu .| 5l iy o cxiis olBails (SLlSe gwiigo 05,5 ol %)%MLC S|
ouSs
Al 5o ail e sgasme Gladl g, SeS 4y (FLD) 20 S 0 Jloges zl 5l 5 (sou juie algd Ko )85 000 s (g5l oo casdllas ol bl 5l Bon
cnlio Hlae ololid jslate a4y .ol plosl FLD jlsges pay jgkate 45 7020-T6 pringl] alg) Koo 89,000 01,8 g0 ledl (som dus (g3l Jaw < Jgl
el e 000, Bload Jolas Kbl 25,5 5 el 55 <y 55 KrsS GHS p0 Bt e 25 e o o (sl 3,5
St (st e Jons Jolne Bl 55 5 s 5 832 S 3 e e 55T i e o m3gn LS 25 5 (53l
w5 00,5 gl el esjuie gl FLD Jlogas (7020-T6 pories)] algd slys o)z gl b Kie 95,000 i1 3 (g5ladoe comiwions | o diiwd
(ISL 8 50 30,5 oo s 5 WS (o0 S Ayl 50 559 (25 I 5 b (gl o gliste (Slas pgoe 41335 L g IS 53 oS ams e LS
oges (g, o] Cowdy aba wad i A3l Lad 4 g 970 4385 S 4> , FLD jlogei b gillae (pizmed ] Cndy alisee g0 sla i,

e o Seedly (555 (25l gusme Izl o 0SS w fsed (Sie g e gl slaojlg

Prediction of forming limit diagram for pure magnesium tube using hydroforming
process modeling
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Department of Mechanical Engineering, Sharif University of Technology, Tehran, Iran
Department of Mechanical Engineering, Sharif University of Technology, Tehran, Iran
Department of Mechanical Engineering, Sharif University of Technology, Tehran, Iran

Abstract

The main objective in this study is to model the hydroforming process for Mg tube and obtain the forming limit diagram (FLD)
using finite element method. In the first step, three-dimensional finite element modeling of hydroforming process of AL-7020-T6
tube was performed to plot FLD. In order to identify the appropriate criterion for the onset of necking, the hydroforming process
modeling was performed by considering the four criteria including of the second derivative of minimum principal strain, maximum
principal strain, thickness strain and equivalent plastic strain. Comparison between simulation and experimental results indicated that
the second derivative of minimum principal strain, max principal strain and equivalent plastic strain were appropriate criteria for
simulation. After validation of the hydroforming process modeling with experimental result, the FLD of the Mg tube was extracted.
The results show that in the loading with different axial feeding, the necking time and the amount of stress and strain change.
Therefore, various limit strains are obtained by changing the loading conditions. Also, according to the FLD, the higher ratio of axial
feed to internal pressure causes the limit strain shifts to the left in FLD plane.

Keywords: Tube hydroforming, Forming limit diagram, Finite element simulation, Necking.
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