A5 AY axiio /Y o losi 17 699 11FAD Jlu /oo ,Lis g Lol Seilso

s A
fub)fubu&?&)ﬁgf‘i,{f

3/ t;}"": tZ Iy

L oo slaly 90 laalgl Ko 139 008 Colud 23395 9 LB (Sud y (g00e 9 ()% (ow) y
S o g b B Ho (or 0 phade

T52 5 dpeadlane g Tloli e o138 0gemme Mgyl (b8 e
Olo! cimno slE2S10 (SuilSio (mriiten 0SS by bty 5”!
Oluo! (cims sE2S10 (Sl midigeo 0SS ¢ Sliuw! T
UV R JOU DS PESAT 3 EYPE O L SR VPR 3] V- JU I 0. J Lo
b Sy yaiv g Siriuo 0B (Sl cavidigpo 001D )y Sliww! *
WWRENYNA 2oy 5,6 VYA FIVY 26 S50 o 5 N FAF/YIYY 2l o s 6

ol

D3y & ROSE 0 e Pl I (S el ails (905 Jhe anwgi 3 o Jlo o« Sie g ane by 4 dly) (RO SS
sl lad adgl led @ L oo cpl Sl (S)b g (ST gz ahex 5l (Jliol ogee Sl 6555l 9 (s (S B pue
bl (grpmme 4355 b casliie 5 canlie JLid Jlosl jne SO Sll 1 sols (Sas 0l Jsb )0 (650 4085 (rizmen
Slaces 31 asliial b e i 5 JSE (sl (sl 35 Slebah s (sl e B S e ] 55 ] YL o
Sl opils « Kise B9 ,0un Jolate (sl a4y Cas LB ol (blse aloz 5l sl 0l &8l dgumme slia (g5 lwats 5 (2Kioles]
b 05 plSin Sk o5 05 i el oo jte slobisy S > ol Lol oy sloaly slaml gl B 15,0 5 oo Lbss
e gb e B (65 )18 Jore jo jlSaskis 5 LB (o Saol (538, (e 5l el oS WS 25 > b he lojes &5 >
Al ol g 00l (6,1 slaadsS s wud oy Saskad coles o 5 35800 sho B g ek (5> alold
St g e Jshie (slodld & a6 15 bl iz 215 5 B ool S5 oy oo IS0 L3 (ntls B (sl

el ag)

(S350 sl 5 otnnds 1S (slanar (sloaly sely) Kin g m 1 gnlS olalS

Experimental and Numerical Investigation of Die Filling and Thicknessvariation at
Two Step Box Copper Tube Hydroforming Die with Movable Bushes

H. Ghorbani Menghari®*, M. Farzin?, A. Sadaf, A. Gorji *
! Department of Mechanical Engineering, Isfahan university of Technology, Isfahan, Iran.
2 Department of Mechanical Engineering, Isfahan university of Technology, Isfahan, Iran.
% Department of Mechanical Engineering, khaje nasir toosi university of Technology, Tehran, Iran.
* Department of Mechanical Engineering, Noshirvani Ursiitgrof Techmlogy, Babol, Iran

Abstract
Recently, tube hydroforming had been developed in many industry. Prediction and prevention of poss
defects such as wrinkling and failure are the major issues when it comes to hydroforming technique. Tt
flaws are directlydependent on the initial and ultimate pressures and axial feed in this method. Tht
selecting an appropriate pressure path in a proper correlation with axial feed is crucial. In this paper, a
die capable of producing twatep box shaped pure copppesimens is presented by experimental test and
finite element simulation. Compared with conventional hydroforming dies, it consists of four moving bush
to produce completely filled steps. Moving bushes can be considered as one of the advantagesvof the
die. When feeding, the movement of the specimen is accompanied by the movements of the bushes v
results in elimination of friction. Also, sliding between the die and the specimen decreases to zero, so
produced specimen has filled and completeners. Besides low forming pressure, simple die structure and
cheaper machining costs as compared with conventional hydroforming dies can be considered as ¢
advantages of the proposed die.

Keywords: TubeHydroforming;Box Shape TubesFinite Element Siralation; Wrinkling.
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