50-41 yo e B o lasis A5 0,93 4394 YLT (yuyde SwilKe wdige ddxo

9 j el doliale ——
= —
4 . A
mme.modares.ac.ir u/')/;‘g;:%,

S o dCE 4w Agd 3595 T B b 530 gk gl A gi 53 ol Dy (i iy

3. . 1 _. . *2., & - . .1 v
G308 a0 « S5 y3 ol gs T Oudiga s A Ly Teulhlhy el

Ol (el nio oI (Sl wdige 0Kl b)) ulisy 8 -1
Ol ool o oSl (Sl wtine 0K bkl -2
el ool ixio oKl ( SolKo putige 01l 3liusl =3
rjafari@cc.iutac.ir 84156-83111 swssS lpiol™

oS dlis cleyb!

JolS g, dlia

1394 15,5 31 1cdl,yo
1394 sy 24 oy
1394 55,5 30 1ol o )

=0y 3 (Sl (2log g 3 08 ) (Sl 5 gy ol M .l 555 g g g5 gy il b ) Agh 5 3,05 g,
S 45158 5l dgame (clin] (gilwdnd 4 dlie ol )3 ol W08 (e gilwans | edlitul oS5 oyl il g e sla
o1 Mol cpiad py ol Hlme t ol ol Jho duw 5l ] (sodnliie can (gilwdnnd ol )3 D9 o ad by SHleals’ by, 45y
b35S oo )8 (s 2290 58 ot 9 (5 )5 (5 SIS Jo 93 555 o (slaJae LS )3 1355 o0 o0litul (2038 el Ja09 %)

. o s . . . . . sl T . o6l s
Glaclyp; cono Jl (L ca g (i g 228 @ L Job @l aulie 5 (2SS Jslue [halejl s gase (gilwand i ;j s
TUgk @l b Al aw 3y dgd 55wl giledand Sl ol glS e 35800 Jols Glizebl e (sby Jae (sl ond atdys sgime sl3a) (st
A3 g0 )l ool @235 3550 53 (295 st Jlixe dw 2 383 g0 (LS b giluodund D sdalie g5 e 5 05 dylis e cla ol SIS

352 egta) ol )3 Lb )3 IS 5 bty (o0t Blod L3 4 el o oMol g el slons o] l3m 93 slelin e L5 gl Ll
b ol laJie glop 4 Cund (255 (Bl b canl ot I Jols cuwl polie (34 5568 olel Canty @l ,Sod jla)b
bl o Al 2yl s 1 S 5 A gy ot Sl atel ey ol (ysiomad Ablge sy By 55 e sy lS

Damage growth prediction in seamless tube manufacturing by cold three-
roller tube rolling process

Amir Razazzadeh, Reza Jafari Nedoushan®*, Younes Barzegar, Mahmoud Farzin

Department of Mechanical Engineering, Isfahan University of Technology, Isfahan, Iran
*P.0.B. 8415683111, Isfahan, Iran, rjafari@cc.iut.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper
Received 20 April 2015
Accepted 14 May 2015
Available Online 20 June 2015

Cold tube rolling process is one of the current seamless tube manufacturing methods. One of the
serious problems of this process is micro-cracks in final product. Numerical modeling is a method to
predict and reduce these micro-cracks. In the current paper, damage in cold three-roller pilger
process is simulated by finite element method. In these simulations to predict damage evolution
three different damage models, including Lemaitre model, modified Lemaitre model and cumulative
damage model are used. In conjunction with these models isotropic and combined hardening rules
are also considered. Forming benchmarks are simulated to validate provided codes for the
mentioned models. Then the process is simulated and good agreement is observed between current
results and previous numerical and experimental results. The results show that three models
correctly predict damage distribution but predicted damage by Lemaitre model is more than
modified Lemaitre model due to ignoring crack closure in compressive loads. It is also concluded that
using combined hardening rule predicts damage growth less than using isotropic hardening. All of
the models suggest that crack initiation takes place in the outer surface of the tube.

Keywords:

Three-roller tube rolling
Finite element modeling
Damage mechanics
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