Accepted Manuscript

The influence of static crack-opening stress on the threshold level for shear-
mode fatigue crack growth in bearing steels

S. Okazaki, K. Wada, H. Matsunaga, M. Endo

PII: S0013-7944(16)30744-5

DOI: http://dx.doi.org/10.1016/j.engfracmech.2016.12.007
Reference: EFM 5346

To appear in: Engineering Fracture Mechanics

Received Date: 25 October 2016

Revised Date: 5 December 2016

Accepted Date: 12 December 2016

Please cite this article as: Okazaki, S., Wada, K., Matsunaga, H., Endo, M., The influence of static crack-opening
stress on the threshold level for shear-mode fatigue crack growth in bearing steels, Engineering Fracture
Mechanics (2016), doi: http://dx.doi.org/10.1016/j.engfracmech.2016.12.007

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


http://dx.doi.org/10.1016/j.engfracmech.2016.12.007
http://dx.doi.org/10.1016/j.engfracmech.2016.12.007

The influence of static crack-opening stress on the threshold level
for shear-mode fatigue crack growth in bearing steels

S. Okazaki', K. Wada?, H. Matsunaga®“ °, M. Endo>°

! Research Center for Hydrogen Use and Storage (HYDROGENIUS), Kyushu University,
744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan

2 Graduate School of Engineering, Kyushu University,
744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan

® Department of Mechanical Engineering, Kyushu University,
744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan

*International Institute for Carbon-Neutral Energy Research (I2CNER),
Kyushu University, 744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan

® Institute of Materials Science and Technology, Fukuoka University,
8-19-1 Nanakuma, Jonan-ku, Fukuoka 814-0180, Japan

® Department of Mechanical Engineering, Fukuoka University,
8-19-1 Nanakuma, Jonan-ku, Fukuoka 814-0180, Japan

Correspondence: S. Okazaki. E-mail: okazaki.saburo.466@m.kyushu-u.ac.jp

Abstract. An investigation was conducted into the influence of statically-applied, mode I,
crack-opening loadon the threshold condition for propagation of a shear-mode fatigue crack in
a bearing steel. Torsional fatigue test was carried out at an R of -1 using a hollow cylindrical
specimeninto which a semi-elliptical, small slit was axially introduced. A static axial
compressive stress was simultaneously applied to supress crack branching. A coplanar,
shear-mode, non-propagating fatigue crack emanating from the slit was attained by appropriate
control of shear stress amplitude. Internal pressure was then applied to generate a hoop stress as
a static crack-opening stress, oy suic. CONsequently, the threshold shear-mode stress intensity
factor range, AK.q, was significantly decreased with increase of the static mode | stress intensity
factor. To further understand the contribution of og gaic to the reduction in AK.,, microstructural
observations for the cross-sections of a non-propagating crack were conducted using a scanning

electron microscope in conjunction with the electron backscatter diffraction analysis. The results
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