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Abstract : This paper reports on experimental investigations concerning the underlying reasons for the anisotropic behavior
observed during the cyclic loading of AA2017 aluminum alloy. Initially, we quantified the evolution of fatigue damage resulting
from controlled proportional cyclic loadings along the axial and shear directions. Our primary objective at this stage was to
verify the anisotropic mechanical behavior recently observed. To accomplish this, we utilized various models of fatigue damage
quantification and conducted a comparative study of the obtained results. Our analysis confirmed the anisotropic nature of the
material under investigation. In the subsequent step, we performed microstructural investigations aimed at understanding the
origins of the anisotropic mechanical behavior. To this end, we utilized scanning electron microscopy to examine the phases
and precipitates in both the transversal and longitudinal sections. Our findings indicate that the structure and morphology of
these entities are responsible for the anisotropic behavior observed in the aluminum alloy. Furthermore, results obtained from
Kikuchi diagrams, pole figures, and inverse pole figures have corroborated these conclusions. These findings demonstrate
significant differences in the crystallographic texture of the material.
Keywords : microstructural investigation, fatigue damage quantification, anisotropic behavior, AA2017 aluminum alloy, cyclic
loading, crystallographic texture, scanning electron microscopy
Conference Title : ICMSME 2023 : International Conference on Materials Science and Mechanical Engineering
Conference Location : London, United Kingdom
Conference Dates : September 18-19, 2023

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Materials Engineering

Vol:17, No:09, 2023

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 M

at
er

ia
ls

 E
ng

in
ee

rin
g 

Vo
l:1

7,
 N

o:
09

, 2
02

3 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

65
41

4.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 17(09) 2023 1

https://publications.waset.org/abstracts/165414.pdf

