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Fatigue life estimation of bolts in flanges of a reinforced cylindrical shell
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Bolt joints play an important role in the industries, so the estimation of fatigue life of bolts is an
Received 19 April 2014 essential task. The aim of present study is estimation of fatigue life of connection bolts of two

Accepted 14 August 2014

Available Orline 08 October 2004 flanges in reinforced cylindrical shell with cutout. Two groups of data are needed for mentioned

bolt: fatigue properties of bolt and value of stress of bolt due to applying load to structure. So, two

paths have been gone. First, the fatigue properties of bolt have been measured in laboratory

K ds:
F:¥£32|isfe according to 1SO 3800 standard. For this purpose a specific fixture was designed and
Bolt manufactured which provided testing different bolts. By doing fatigue experiments, the fatigue
1SO 3800

properties of mentioned bolt such as fatigue limit and Basquin’s equation constants (fatigue
strength coefficient and fatigue strength exponent) have been measured. Fracture mechanism and
fracture surface have been investigated, too. Afterward, in the next step the value of stress in bolt
that is subjected to mix loading has been calculated by using of FE modeling. Because of problem
complexities, cost of three dimensional analysis of this problem increases, so analysis of the
problem has been performed by shell-to-solid sub-modeling technique. At the end, by calculating
the nominal stress of bolt from FE modeling and using fatigue properties witch obtained from
experiments, life of the mentioned bolt has been estimated.

Reinforced cylindrical shells
Shell-to-Solid Sub-modeling
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1- Bushing Element

2- Bolt Load

3-S4R

4- Contact Pairs

5- Point-Based Fastener
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1- Sub-Modeling Boundary Condition
2- Cutting Planes
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