Author’s Accepted Manuscript

MATERIALS
SCIENCE &
 ENGINEERING

Mechanisms and New Parameter Attribute
Reduction of High-speed Railway Wheel Rim Steel A
Subjected to Low Temperature Fatigue o =

 Structural Materials: Properties,
Microstructure and Processing

Zhenyu Zhu, Guangze Dai, Junwen Zhao, Lei Xu,
Qingsong Zhang

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PIIL: S0921-5093(16)30813-9
DOI: http://dx.doi.org/10.1016/;.msea.2016.07.055
Reference: MSA33886

To appear in:  Materials Science & Engineering A

Received date: 18 March 2016
Revised date: 9 July 2016
Accepted date: 12 July 2016

Cite this article as: Zhenyu Zhu, Guangze Dai, Junwen Zhao, Lei Xu an
Qingsong Zhang, Mechanisms and New Parameter Attribute Reduction of High
speed Railway Wheel Rim Steel Subjected to Low Temperature Fatigue
Materials Science & Engineering A
http://dx.doi.org/10.1016/;.msea.2016.07.055

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.2016.07.055
http://dx.doi.org/10.1016/j.msea.2016.07.055

Mechanisms and New Parameter Attribute Reduction of High-speed Railway

Wheel Rim Steel Subjected to Low Temperature Fatigue
Zhenyu Zhu', Guangze Dai*", Junwen Zhao, Lei Xu?, Qingsong Zhang®

!School of Materials Science and Engineering, Southwest Jiaotong University,
Chengdu, Sichuan 610031, PR. China

2School of Materials Science and Engineering, Xihua University, Chengdu, Sichuan
610039, PR. China

“Correspondent author: Dr. Prof. G.Z. Dai, Tel: 86-87610285; Fax: 86-87611096.
g.dai@163.com

Abstract

A series of characterization tests were performed to elucidate the high-cycle
fatigue behavior in a type of steel often used in high-speed railway wheel rims.
The specimens were cyclically-loaded with a constant stress amplitude of
370MPa at the stress ratios of -1 at a test temperature range from -60°C to 60°C.
It was found that the steel showed differences in the evolution of microstructures
(slip system, dislocation structure, austenite transformation, sub-grains), which
led to significant changes in the mechanism of dissipation of strain and fatigue
behavior. However, all microstructure orientations on fracture surfaces within
grains or sub-grains were approximately uniform and were inclined to primary
slip planes {110} and {112} in BCC crystal structure. In addition, the rough set
theory model was introduced for the attribute reduction of characteristic
parameters. Four sets of attribute reductions based on decisions were obtained,
and each one had only three characteristic parameters. Developing a new
parameter attribute reduction model was of great importance in building a
comprehensive understanding of the characteristic parameters as well as the

development of new methods for reliable fatigue lifetime calculations.
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