Accepted Manuscript

International Journal of

On the assessment of fatigue life of notched structural components F @5& i@ @] @

O.P. Ostash, R.V. Chepil, V.V. Vira

PII: S0142-1123(17)30372-9

DOI: http://dx.doi.org/10.1016/j.ijfatigue.2017.09.007

Reference: JIJF 4460

To appear in: International Journal of Fatigue Lsis
Received Date: 14 June 2017

Revised Date: 7 September 2017

Accepted Date: 8 September 2017

Please cite this article as: Ostash, O.P., Chepil, R.V., Vira, V.V., On the assessment of fatigue life of notched
structural components, International Journal of Fatigue (2017), doi: http://dx.doi.org/10.1016/j.ijfatigue.
2017.09.007

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.ijfatigue.2017.09.007
http://dx.doi.org/http://dx.doi.org/10.1016/j.ijfatigue.2017.09.007
http://dx.doi.org/http://dx.doi.org/10.1016/j.ijfatigue.2017.09.007

1
On the assessment of fatigue life of notched structural components

O. P. Ostash’, R.V. Chepil and V. V. Vira
Karpenko Physico-Mechanical Institute, National Academy of Sciences of Ukraine, Lviv, Ukraine

Abstract
The growth of a microstructurally short and a physically small cracks in the
fatigue process zone of size d and the formation of initial macrocrack of
length a; = d" in compact tension notched specimens are investigated. The base
notch fatigue curve for the assessment of the period of macrocrack initiation in
a notched specimens of various shape is considered. The prediction results of
the fatigue life Nrof notched specimens (a strip with a central hole or a slit, and
a strip with a U-notch of various tip radius) at the stress ratio R = 0.1 and 0.5
are presented. Two procedures for the assessment of Nt = N; + Ny, where N; is
the period to macrocrack initiation and Ny is the period of macrocrack
propagation up to specimen failure, basing on the unified model of fatigue
fracture, are proposed. It is shown that N; values calculated using these
procedures are in good agreement with experimental data. The accuracy of

received specimens fatigue life is larger than predicted by the known methods.
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Nomenclature

a = crack length
a. = critical macrocrack length
ai, ly, [; = initial macrocrack length
d’ = fatigue process zone size
da/dN = fatigue crack growth rate
h =notch depth
K, = theoretical stress concentration factor

K, Ko = calculational and experimental fatigue stress concentration factors

[ = slit semi-length

N&, N® = calculational and experimental number of cycles to macrocrack initiation
(of lengtha;=d)
N N®° = calculational and experimental specimen fatigue life
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