Author’s Accepted Manuscript

MATERIALS
SCIENCE &
 ENGINEERING

Micro-morphology of Fatigue Crack Initiation and
Propagation Behavior in High Strength Aluminum o~
Alloy sl

Microstructure and Processing

Haigen Jian, Jian Luo, Ling Ou, Xianmin Tang,
Cheng Yan

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PIIL: S0921-5093(16)31401-0
DOI: http://dx.doi.org/10.1016/j.msea.2016.11.046
Reference: MSA34372

To appear in:  Materials Science & Engineering A

Received date: 27 July 2016
Revised date: 13 October 2016
Accepted date: 12 November 2016

Cite this article as: Haigen Jian, Jian Luo, Ling Ou, Xianmin Tang and Cheny
Yan, Micro-morphology of Fatigue Crack Initiation and Propagation Behavior 1
High Strength Aluminum Alloy, Materials Science & Engineering A
http://dx.doi.org/10.1016/j.msea.2016.11.046

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/msea
http://dx.doi.org/10.1016/j.msea.2016.11.046
http://dx.doi.org/10.1016/j.msea.2016.11.046

Micro-morphology of Fatigue Crack Initiation and Propagation Behavior in High

Strength Aluminum Alloy
Haigen Jian® 2, Jian Luo', Ling Ou®, Xianmin Tang *", Cheng Yan®
1. Hunan University of Technology, Zhuzhou 412007, China

2. Queensland University of Technology, Queensland 4001, Australia
“Corresponding author. Tel: +86-13973386987; fax: +86-731-22183465. tangxianmin@hut.edu.cn

Abstract

The microscopic morphology of fatigue crack initiation and propagation behavior was
investigated for B93mu high strength aluminum using optical microscopy, scanning electron
microscopy and transmission electron microscopy. The results show that, the fatigue micro-crack
generally initiates on the surface from broken coarse particle, interface between particle and
matrix and grain boundary. The micro-crack initiation has the characteristics of randomness and
diversity and the main crack is generally formed on the surface of the specimen. Fatigue crack
propagation path may deviate from the direction with the max loading and appear in the form of
deflection, fork, convergences and bridge connectivity. This can be attributed to the influence of
microstructural characteristics, which also affect the fatigue crack propagation direction and
growth rate.
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1. Introduction
B93mu high strength aluminum alloy in this study can match with the 7075 (United States),
widely applied in aerospace, military, transportation and other fields due to the characteristics of

low density, high strength and hardness and good processability, which has become one of the
1
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