374-365 yoyo 1 o plouid 17 0,93 1396 (133,595 (s )de Suillo w iy dlxo

9y el dolisle =
== -
y . z 4
330 Sl cuikigo
mme.modares.ac.ir (JT'.-/_“.‘{:;JZ;,

23 G5 LI & iy 5 ol 3 (ol SR (S0 Slibos g ST (g

7075-T6 pguinogtT 5WT

Y09 9 Jubil gl XSS5 sl Ll (5 5 68 L A gllo ols wme

by oS ol (Kl i plesisls —1

Cady (A ol (Sl pwdige (5S> (s97elildy —2
2958 e e plol (Mol olRiiily (Sl pwdige ldlinl -3
by oS oSl (Sl wtigee bl —4
tavoli@guilan.ac.ir 41635-3756 iy gosio «cudyi

S Alie leYb!

ol (Bl Jae o 5l ookl b 7T075-T6 pososll 15 ool JolSG Wiy, p (SKlawl iliztl Sllas i 5l dlis cpl Jo (ctmgy fltﬁﬂ
53,5 o gl (Sl Lzl Slles s b s opt slocdle 13 5UT o) g 5] b 3850 o A5 Cll 4 iy 11339955*{";: il
. & g e See - . a & Y . ERT . & )) 'u“)i-\-'

L;lmJ,\a LS‘):' L5.)\.;:; L.ul)..o Ub&u;ilnﬁ)‘ @L) )I B.)\.ﬂ...u‘ Lv .w‘ o)9>u gﬁ) u,.“.f wb)l )b e g.Jl> g.SJ L)"‘"° du)m <L§ 6‘44954_3 1395 @ 29 :CA._;_L.; » Aﬁl)l
Sllos i b g g bl (el (5 b (gl yial)ly ey CanSi a9 B9 o0 (s oS3 00l g 9f Cunsld LT iz ol 4l
il slacdls (5 1y CunSs (5,5 olg oo obw ool S8 @ ] o Candts Jao 93 ol 5l S 5l ealil b (Sl slasel Bl p ol
S s oy daly | Slsluy Jae S .A)J Cuoddy odlo oyl (gl (SWaol liel Cllas i b g e bulypd 0 9 i e Sllos i
b islejl bt pS i )8 e Sy9e ss5ie odbe gly (Sl alizil cllae ia by oad il bulpd gy of 03, Sl Jilizel
ol 03, 201,5 ialS osimd ylis ca] Jdo g (Sl plizel Sllas i Ol ass ) odle Sl 15,5 ol 38l osims lis 9 Jse
) ) olS=39la Jio

45 d95i0n 4B)S 0n coslS=dsialn 5 55 Ciliee eSS ST Jao 93 )l Jio gl alie b sl Sllos Gy ol 51 0 g

3y (rote 2 ke Aot ClB L Glgee Jie ool g a8 L cuoglSmajghuln Jao b duglie ) (o lS 55 Je
3 (aEislejl 2l b (s yae (6,85l Jso oyl 5l odelcandty oS aaw 5 5,8 odlitul ole ol ;3 ol

Influence of Pre-Mechanical Friction Stir Processing on Stress State Dependent
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, the effects of friction stir pre-mechanical processing on damage evolution of 7075-T6
Received 16 October 2016 aluminum alloy has been investigated by implementation of stress state dependent damage model which
Accepted 16 December 2016 is described in a phenomenological way. In this regards, a series of specimens with specific geometry

Available Online 18 January 2017 were designed from sheet with and without friction stir pre-mechanical processing. Each of these

specimens represents a particular stress state at fracture location in uniaxial tensile test. Material

Keywords: . L N

Phgnomenomgica, ductile damage parameters for two different fracture initiation models, Xue anq Hosford-Coulomb, are determined
Pre-Mechanical Working using experimental results. Based on these models, plastic strain to fracture surface at stress state
friction stir parameters are determined with and without pre-mechanical friction stir conditions. The obtained
Xue model fracture surfaces can be used to specify strain plastic to fracture for any given stress state for this

Hosford-Coulomb Model . . . .
material. Moreover, a phenomenological stress state dependent damage model and its evolution were

investigated for this material with and without friction stir pre-mechanical processing condition using
these models. The experimental results showed an increase in plastic strain of the material due to pre-
mechanical friction stir processing, while damage model showed a decrease in evolution of ductile
damage due to this pre-mechanical processing. Comparing the damage results obtained from two
different fracture initiations, it was shown that Xue fracture initiations model leads to more reasonable
results than Hosford-Coulomb model. Therefore Xue model yields more reliability in predicting
evolution of internal damage for this material. Besides, this model fracture surface is in good agreement
with the conducted experimental results.
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Fig.10 An algorithm to obtain the fracture initiation model coefficients
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Fig.11 Force-displacement curve compare between simulation and
experimental for sample N4
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Fig.15 the equivalent plastic strain as a function of the stress Lode
angle in Loading paths to fracture for specimens N2
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Fig.16 the equivalent plastic strain as a function of the stress triaxiality
in Loading paths to fracture for specimens N4
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Fig.17 the equivalent plastic strain as a function of the stress Lode
angle in Loading paths to fracture for specimens N4
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Stress Triaxiality

Fig.12 the equivalent plastic strain as a function of the stress triaxiality
in Loading paths to fracture for specimens N1
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Fig.13 the equivalent plastic strain as a function of the stress Lode
angle in Loading paths to fracture for specimens N1
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Fig.14 the equivalent plastic strain as a function of the stress triaxiality
in Loading paths to fracture for specimens N2
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Fig.19 Hosford-Coulomb fracture surfaces for pre-mechanical Working
and without it in the space of stress triaxiality, Lode angle parameter
and equivalent plastic strain
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Table 5 Material parameters of Hosford—Coulomb fracture initiation
model of AL-7075-T6 alloy
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