Author’s Accepted Manuscript

MATERIALS
SCIENCE &
 ENGINEERING

A comparison of low-cycle fatigue behavior
between the solutionized and aged Mg-3Nd-0.27n- o~
0.5Zr alloys sl

Microstructure and Processing

Zhenming Li, Hui Zou, Jichun Dai, Xuejiao Feng,
Ming Sun, Liming Peng

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PIIL: S0921-5093(17)30499-9
DOI: http://dx.doi.org/10.1016/j.msea.2017.04.047
Reference: MSA34948

To appear in:  Materials Science & Engineering A

Received date: 20 February 2017
Revised date: 10 April 2017
Accepted date: 12 April 2017

Cite this article as: Zhenming Li, Hui Zou, Jichun Dai, Xuejiao Feng, Ming Su
and Liming Peng, A comparison of low-cycle fatigue behavior between th
solutionized and aged Mg-3Nd-0.2Zn-0.5Zr alloys, Materials Science «¢
Engineering A, http://dx.do1.org/10.1016/;.msea.2017.04.047

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.2017.04.047
http://dx.doi.org/10.1016/j.msea.2017.04.047

A comparison of low-cycle fatigue behavior between the solutionized

and aged Mg-3Nd-0.2Zn-0.5Zr alloys
Zhenming Li'", Hui Zou', Jichun Dai?, Xuejiao Feng', Ming Sun®, Liming Peng*
'Institute of Sci-technology Strategy, JiangXi Academy of Sciences, Nanchang, 330096, P.R. China
’Research Institute (R & D center), China Baowu Steel Group Corporation, Shanghai, 201900, P.R. China
3School of Materials Science and Engineering, University of Shanghai for Science and Technology, Shanghai,
200093, P.R. China
“National Engineering Research Center of Light Alloy Net Forming and State Key Laboratory of Metal Matrix

Composite, Shanghai Jiao Tong University, Shanghai, 200240, P.R. China

*Corresponding author. Tel.: +86 0791 88170239; fax: +86 0791 88170939. E-mail address:
lizhenming516@163.com (Z.M. Li)

Abstract

The present paper compares the low cycle fatigue characteristics between the solution-treated (T4) and
peak-aged (T6) Mg-3Nd-0.2Zn-0.5Zr magnesium alloys produced by semi-continuous casting. The cyclic
stress amplitudes of the T6-treated counterpart are higher than those of the T4-treated alloy, which is due to
precipitate strengthening. At the same stress amplitude, the T4-treated alloy with higher hysteresis energies
undergoes more fatigue damage, resulting in shorter fatigue lives. For the T4-treated alloy, the cyclic stress
amplitude is found to increase with increasing the cycle number, which is attributed to its soft matrix and the
increased volume fraction and number density of twins under continuous loading. Cyclic hardening followed
by the decrease of the stress is observed in the T6-treated alloy. It is shown that the cyclic deformation
behavior and failure mechanism of the T4-treated alloy are dependent on the dislocations-slip plus twinning,
while those of the T6-treated counterpart are dependent on the dislocations-slip. Based on discussion, the
Coffin-Manson law and Basquin equation or the energy-based concepts can be well applied to the prediction
of the LCF lives of the NZ30K alloys.
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