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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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mechanical Friction Stir Process for sample N2
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Fig. 8 Force-Displacement curve at conditions with and without pre-
mechanical Friction Stir Process for sample N3
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Fig.15 the equivalent plastic strain as a function of the stress Lode
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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

S B3l e 50 090 gl s Jolro Sty 55 logas 17 Sl
N44\.r.ja§<_g‘).g

slacdls o g5 canSs T o sl odalcwsas colps 4 Jgax jo
S8l hizdl silp SIS Slos i by Shles iy 09

371

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.19 Hosford-Coulomb fracture surfaces for pre-mechanical Working
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