434-426 4oy T o )losbs 15 093 1394 0 () J0 SuilSo (Wi Alxo

SHaR9 3y el doliale =

=
OV 0 Sl  wiigo = &
= LIRS
mme.modares.ac.ir U‘TQ/;‘“/;:%,

7075 ponuwngdT Guos  JIKUE Wl 8 10 Wilowy SO S 2 197 (S dxltn

*3 .. 2 . . U . o R
s"‘hum“m‘j"'.}‘ujﬂmh‘w‘mﬁ&j)“‘@ﬁ

Olted i e gy oKl (Sle tige ebid )l puli )5 -1
Olded di e gy oKl (Sl wtige il =2

SHed (laed xio oKl (SlSe pwdize )bkl =3
ekhademi@hut.ac.ir £5155- 579 _iw; Ggiio «laen *

saSs dlie YL

g9 ool 2 ailo o (Bl odlo )3 lizmen (28 (slagy plod pud by I g o Sgdi e AU LB & Slowy slo i JelS gy e
1308 3,95 13 1l o
1394 513 2 16 o s
1394 515,530 tcole s )

Pl Wlgy oo a3 ()l Wlowy (slo i Aoy (Bl odle )0 (6)Lid g (LidS Cygo 90 4 Ailgim o Nilowy o i ()15,
Sale alyd ) eolitul (6)lid Slowy gla i skl sla gy 3l (S didSuy dgua |y (S plSotnl o9 4 0d)ly slayl ply y5 0ole

ld giloJse dlie cul )3 03,5 00 515 ol 3y50 mluo > 031 pobody diie (g mb 5 (Sole 4 g b & il e ) s
2 dazle b Gmen et Jolse 36 5 3,8 0 B oy 3y0 2930ma clinl bg) S8 @ ol (gl STOTS potiogll jeSile HiSale
5 u"?‘l"" ‘515)% uf'\‘ﬁ‘“ Couw d9§.ﬂ 5 b o () ..\.;l.e.w G5 5P 89y 2 oms Sl P 3994 (B (89 i fnlf ‘Q)Li.l.c“ ¢ )l)'{l Sgdme el (59,

Pl luege 55Xl

2l olojl wly (slp Slons duloes T075 poinagll JyiS (15,5 clid o ialol 51 63 ol (slacol .l o oMol b glodunid
5 Bos &S A o i dlde (pl puls ol o o3l yniy (gl iR g% (slagilwand o Lialesl zlS 5l dgaoee slinl (sla gilwand
o 8 G b Jy o G KIS 50 a5 5 398 e (e 055 dopl b (I L (6L Sloy (5 oliee
o5 RIS,k 53 ol )5, Slgicge ik husge 555 iz Macgn SIS oy I @35 SISs 5 oy A5 e
2 oo (225 (Sl gy (Sl & Hlowy (5 dumlixa )3 dgaa clizl ha) (654 5 03905 muin |y (S Wl e 2

djloce Ghles |y syt Gos 3 Slowy W5 @95 Gloj 9 A jp il

Studying the distribution of residual stresses in deep rolling process of Al
7075

Farajollah Zare Jouneghani?, Gholamhossein Majzoobi2, Ehsan Khademi3*

1- Department of Mechanical Engineering, Bu-Ali Sina University, Hamedan, Iran.

2- Department of Mechanical Engineering, Bu-Ali Sina University, Hamedan, Iran

3- Department of Robotics Engineering, Hamedan University of Technology, Hamedan, Iran
*P.0.B. 579 -65155 Hamedan, Iran, e khademi@hut.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Residual stresses are those which remain in the material even after removing the entire external
Received 02 April 2015 load. Residual stresses may be compressive or tensile depending on the type of the loading.
Accepted 06 June 2015 Compressive residual stresses improve the mechanical properties particularly the fatigue life of

Available Online 20 June 2015 . X X . R . .
material. Compressive residual stresses can be induced by different techniques. Due to its

easiness and low cost, deep rolling is one of the widely used techniques in industry to create

Keywords: 3 A . . . . . .

De)sg rolling compressive residual tresses. Deep rolling process is numerically simulated in this work and the
Numerical simulation effects of some important rolling parameters such as ball diameter, feed rate, penetration depth
residual stress and number of passes on the distribution of residual stress are investigated. Chaboche cyclic

Chaboche plasticity model plasticity model is used in the simulations. The constants of the Chaboche model are calculated

from the strain control cyclic tests on Al 7075. The results are validated using the experimental
and numerical results reported in the literature. The results indicate that the depth and
magnitude of the compressive residual stress increase with increase in the ball diameter, depth of
penetration and number of passes. Also, the value of residual stress and its uniformity decrease
by increasing the feed rate. In addition, Chaboche cyclic plasticity model can simulate material
behavior in a low cycle loading such as deep rolling and using finite element method instead of
experimental methods for measuring residual stresses reduces cost and time of solution and
reveals more depth of residual stress distribution.
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F. Zare Jouneghani, Gh. Majzoobi, E. Khademi, Studying the distribution of residual stresses in deep rolling process of Al 7075, Modares Mechanical Engineering, VVol. 15, No. 7,
pp. 426-434, 2015 (In Persian)
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1- UMAT subroutine
2- Extensometer

3- Center hole drilling
4- Wire cut

5- Neutron diffraction
6- Ultrasonic
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