[ Downloaded from mme.modares.ac.ir on 2024-10-13 ]

[ DOR: 20.1001.1.10275940.1395.16.5.12.3 ]

134-123 PP S5 o plouds 16 095 1395 313 jo (ORI S (Wi Alxo

=
4 . -Eh i
OV 0 S0  wiigo = &
Jany
mme.modares.ac.ir u/')/;‘g;:%,

S (S B 30 2985 slro o8 4 8112 oguinogT Al (S D> S s
SH R (Slr98

304‘50:\.“:; &5 o ‘*z‘fal:\.“ RPEN <1€3.\l,:\ AlAJe-o

B gyt inio Sl il 5 Sl Sl iy i pulid S sl -1
bl Sy i > (S iz ool -2

ol e ol el aslg ¢ oMol 3151 oKty (SilSo (pwins )bdliwh-3

elyasi@nit.ac.ir 484 s 500 (b *

XN Al colebl
g Libln dox | atbyiy glio 2 2lSy sy 3l o i @b i 3 Sihle Glady Sy (235 5505 o550 S (o Al
o pbul ) Gan il sttty s ) bl O ) Ay b i g glale g GSgpde ol gilagyis eraiatitund
Sihlie g (Sdgyam Shgd oS 5803 > Jleel BB JEb)LIE (pidn g 08 Comd nFSesS gl Cundt ingly 1395 cuigns) 27 ol 5 &)
Sl om S o3 (2B bzl o anl > Jobee (i35 sl cul el cad (5l lne ST 4 BLI2 5L L pogiiie] ol 4l
ST e Car (amolie 09y ¢80 s 1 12,5 S i b ods 5l ol jlre o oy (L5 odelcunsdy s .cd)F )8 Sayin ey (S 5 )lS o5
3 Silwdend SoS & waobius i g oo o M sedn g JSD LS 5 03 Cund b e sl ()50 ol SN >

8112 poiegll L1
Sgamme glipl (gjloand

395 > o clae gl > iy 1 Spr Joee Ll B8y o] WE5 5 s Sy30 8 Sne 5 oS il
3 s B Abspn ke a8 a2 n &5 0233 Ly agly b clie i 53 o3 a5 (315 )b o 1 Ji5chy0
CuiS s B 1 LB LS 5 o3 Cas o) posdle ol 14.35 5 0772 H1142 g 42 5 1.8 1.6 o5 (slacns
A ol (S 5 ele e (iissae ol b s 5 Cond GHIEI L & S50y s sies lady) chie gl

Db wh B clod] 3 LSABSIE L5l s o Casmd ytal5dl By JLib l381 Ll s o tmlS o3 31 (elisol

Predicting the bending limit of AA8112 tubes using failure criterion in Hydro-
Rotary draw bending process

Mehrdad Paluch!, Majid Elyasi'”, Morteza Hosseinzadeh?

1- Department of Mechanical Engineering, Noshirvani University of Technology, Babol, Iran
2- Department of Mechanical Engineering, Ayatollah Amoli Branch, Islamic Azad University, Amol, Iran
* P.0.B. 484, Babol, Iran, elyasi@nit.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Nowadays thin-walled tube rotary draw bending in small bending ratio is a production process widely
Received 29 November 2015 used in advanced industries such as aerospace and automotive. Cross section ovality, wall thickness
Accepted 12 March 2016 changing during tube bending are the main inevitable defects in this process. The purpose of this

Available Online 16 May 2016 research is to obtain the smallest bending ratio and maximum pressure applicable in hydro-rotary draw

Keywords: bending of thin-walled aluminum alloy 8112 tube using failure criterion. For this purpose, the

Hydro-Rotary draw bending equivalent plastic strain at the critical extrados region is used for necking prediction. Concluded results

bending limit showed that this failure criterion by a maximum difference of 12.5% from experimental tests, is a useful

AABLI2 method for predicting the necking onset in the bending process. Moreover, the effects of bending ratio

FE simulation and internal pressure on the defects such as cross section ovality and changes in thickness are
investigated with simulation in the ABAQUS software and experimental methods. The maximum
ovality is not located at the mid-cross section of bent tube unexpectedly and regardless of the internal
pressure and bending ratio, occurs at the cross-section with an angle of approximately 6=33°. The
minimum achievable amounts of ovality at R/D1.6, R/D1.8 and R/D2 were 11.42%, 7.72% and 4.35%
respectively. Furthermore, bending ratio and internal pressure had noticeable effects on the cross section
of the bent tubes, so that as the bending ratio or pressure increased, cross-section ovality and the
thickening of the tube wall at the intrados decreased, but contrary to bending ratio, as the internal
pressure increased, extrados thinning increased.
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Cr Ni Ti Zr B Ga yais
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Ayl ool SilKe olys 2 Jgur
Table 2 Mechanical properties of AA 8112 tube.
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Fig. 15 Wrinkling in the tube which bent at R/D1.5 and 1MPa internal
pressure condition
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