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Avoiding self-loosening failure of bolted joints

Problem:

Fatigue and rotational self-loosening are the two
most widespread reasons for failure of dynami-
cally loaded bolted joints, especially due to exter-
nal loading perpendicular to the bolt axis (trans-
verse loading). More and more component sys-
tems show self-loosening in light weight design.

Solution:

The aim is to provide a method with Finite Ele-
ment Analysis for detecting and understanding of
the self-loosening process at bolted joints.

The computational results of the numerical simu-
lation are compared with experimental investiga-
tions of the cyclic transverse load-displacement
behaviour.

Advantage for user:

The self-loosening is influenced by several fac-
tors and the outcome is a result of their non-linear
interactions. The numerical simulation includes
the primary factors that cause loosening and pro-
vides a useful method for analysing details of fas-
teners loosening. A non-linear numerical simula-
tion of the self-loosening of multi-bolted connec-
tions, even in the early development process, is
possible.
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Three-dimensional finite element model for
simulation of rotational self-loosening of

multi bolted bracket
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Preload loss Fy for screws S1, S2 and S3

due to rotational self-loosening
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Verification of simulation results
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