Volume 84 2016 ISSN 01421123

Accepted Manuscript

International Journal of

Effect of the Stress Distribution in Simple Welded Specimens and Complex E @{\E ﬁ @ uﬂ @

Components on the Crack Propagation Life

C. Fischer, W. Fricke

PII: S0142-1123(16)30004-4
DOL: http://dx.doi.org/10.1016/].ijfatigue.2016.02.041
Reference: JIJF 3878
I:sis
To appear in: International Journal of Fatigue
Received Date: 27 November 2015
Revised Date: 21 February 2016
Accepted Date: 25 February 2016

Please cite this article as: Fischer, C., Fricke, W., Effect of the Stress Distribution in Simple Welded Specimens and
Complex Components on the Crack Propagation Life, International Journal of Fatigue (2016), doi: http://dx.doi.org/
10.1016/j.ijfatigue.2016.02.041

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.2016.02.041
http://dx.doi.org/http://dx.doi.org/10.1016/j.ijfatigue.2016.02.041
http://dx.doi.org/http://dx.doi.org/10.1016/j.ijfatigue.2016.02.041

Effect of the Stress Distribution in Simple Welded Specimens and Complex
Components on the Crack Propagation Life

C. Fischer', W. Fricke'

") Institute of Ship Structural Design and Analysis, Hamburg University of TechnologyHamburg,
Germany

*)  Corresponding author
Institute of Ship Structural Design and Analysis, Hamburg University of Technology, Am
Schwarzenberg-Campus 4, 21073 Hamburg, Germany
w.fricke@tuhh.de

Abstract

While a long stable crack propagation phase was observed during experiments of complex welded
components, very conservative estimations of the fatigue life were achieved in the past. The difference
was explained by the stress gradient occurring over the plate thickness. This paper deals with numerical
crack propagation simulations which were performed for geometrically different variants. The variants
differ in global geometry, boundary conditions and weld shape. The analyses aim to investigate how the
crack propagation is altered if the structural configuration gets more complex. In conclusion, the stress
gradient over the plate thickness, the effective plate thickness due to vertical web plates and high notch
effects slow down the crack propagation rate if the same stress value being effective for fatigue appears at
the weld toe. Thereby, the load-carrying grade of the weld, the weld flank angle and the geometrical
configuration also have an impact on both the notch effect and the local stress concentration.
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Symbols and Abbreviations:

a crack depth

a; initial crack-depth

ar  final crack depth

c half crack width

Ci initial half crack width

cr final half crack width

C material parameter in Paris equation
F  force

F  factor for effective plate thickness
Fi  factor for stress gradient effect

Fy,  factor for load-carrying grade of weld
h depth

K;  stress intensity factor for mode I

K, weld shape factor

L length
m  exponent in Paris equation
M bending moment



Download English Version:

https://daneshyari.com/en/article/5015360

Download Persian Version:

https://daneshyari.com/article/5015360

Daneshyari.com


https://daneshyari.com/en/article/5015360
https://daneshyari.com/article/5015360
https://daneshyari.com

