QS 9w | allie ylgie 9 dulas axal e DaneshResan.com wuslvn 4 allie (gl WORD Jold ang g
Jublise 39390 walw rpl S S Hld Allie Hoalue ¥ )l yin
106-95 Yoo 13 o Lot 14 0,93 1393 Siduwl o 3lellGgd ( )0 SuilKo (wIigo Ao

GRSy ele dolinle _EE=1
4 . A
I Sl (gwiigo = 3
= LIRS
mme.modares.ac.ir M%;:Z/,

odliiwl b I 9 o Il 9903 T EXos™ 4 C12200 (oo Mg g 57— i oo dnlltno
JCS T JJB 3

*2 . .1 . .
JENEQTNEQ g g

A o Ay oKl (Sl (wdRe J):fj «55?&5‘3 -1
Ay iy oK1 (Sl wdipe Ll =2
kkhalili@birjand.ac.ir «615/97175 i, seio ctin™®

sSs Wi cileb!
JSb 4 g S i sl dly) slal 32 @ sy (55 5 Ay 3D o @0 (SKgyn JLid lejen Jlal Sinnjbgpnem 1,8 5 oS oegy dlae
Jshite Jlais] e 51 6 it 5 slyp lalad st slal stassten (sl d9i0me elin] (g5ldends 5] ookl 395 0 35 3y50 B 1319§9°3‘°)‘ ;g Sy
laile]l 51 gl msle (Sl Lol oy5] sty il L5 3y90 dg) o3le 383 (Sl Lolys dgime slinl (jludnd (gl cad 1393 4012 cale o o)
e gl Gy el JSB T QB Sl oslital b (Sdgpan @l ogefl Geios 2 bl Cgllae Sipejdgyan il L alie Ol 415
i il alie sladlg g9y p (Slislojl « Kiseydg it i G 3l odlisd b jolate opl (sly ool 003,85 (Byme g odle i 8- i Sdgyien @l el
- e 5 Slead gl Ll Ll 5 sl gl i 3yse i slagiell yolis .l 003 plogl C12200 s 51 oS 9ol
Glo e 5y g (69, Siluodls i pizran ol kb dwglie (2 Ghlefl b L edd @) bg) gl sl 013 )F sy S R e

dgdze sl (g jlwdud
JSBT addad Koo 89,00

RS s (Gxie sy (sl ool ety (ST (e Casl 485 5y 3390 0303l 93 g0 ) eel oy 25,87 5
coodim Ml i g dg) (0S5 (Gloand gy ( S s e g @l geil 3l odel Candy (Sl Lolgd ol o o3l
LS s S Alie Sipejdgpan talojl askd ol b g col aiby IS JSS T (aljas Sipejdgynen ald )5 (aleg adad
askad 4 ol CB L wdd Sl ey I odel Cawdy iG-S gotie SeS 4 odd (Gilwdnd Kiseydgpiun dshd &S s o

ol 039y Bt (H8ly SiiejBg)in

Studying the stress-strain curve of C12200 Copper tube using hydraulic
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In hydroforming process, applying hydraulic pressure to the inner surface of tube along with axial
Received 31 May 2014 loads to two ends of tube simultaneously causes the tube to be formed to the die shape.

Accepted 13 July 2014

Available Online 04 October 2014 Application of finite element simulation is a common practice to predict the geometrical

dimensions of the produced part and analysis of probable defects. For finite element simulation,

precise mechanical properties of tube material are required. Obtaining these properties from a

Keywords:

Hy’ffﬁau.ic bulge test test similar to the tube hydroforming process is desirable. In this study hydraulic bulge test using
Tensile test T-shape die has been introduced to obtain the stress-strain curve of the tube material. Using
T-shape tube hydroforming hydroforming set-up, several experiments were carried out on C12200 copper alloy samples.

Forming limit diagram

o : ’ Geometrical parameters required to be used in analytical solutions have been identified and the
Finite element simulation

stress-strain curve has been plotted. The results of the proposed experiment have been compared
to the results of the tensile test. In addition, the effects of anisotropy on the obtained stress-strain
curve of both tests have been determined. The stress-strain curve obtained has been used to plot
the forming limit diagram. The bulge test mechanical properties and the forming limit diagram
have been applied to simulate the tube bursting and prediction of the final part of geometrical
dimensions in T-shape tube hydroforming and these results have been compared to the part being
experimentally produced by hydroforming. The results show that when stress-strain curve
obtained by the proposed experiment is used, there is good agreement between the simulated
hydroformed part and the part being produced experimentally.
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