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ABSTRACT

As a subproject of the DFG Research Training Group Graduiertenkolleg 2075 - Modelling the
constitutive evolution of building materials and structures with respect to aging (GRK 2075), the
fatigue behaviour of rolled-after heat-treatment and hot-dipped galvanized HT-bolts is exam-
ined.
Bolted joints are one of the most frequently used joining connections in mechanical and civil
engineering. HT-bolts with large diameters (M 30 up to M 72) are widely used in wind power
plants both on-shore and off-shore. During the cold-rolling process, compressive residual stresses
are generated at the root of the thread in combination with strain hardening. Therefore, bolts
rolled-after heat-treatment under tensile loading have a much longer fatigue life than rolled-
before heat-treatment ones. In order to calculate the fatigue life of rolled-after heat-treatment
bolts with a notch-strain concept, it is necessary to calculate the residual stresses and the ma-
terial state from the forming process.
A simulation of the forming process of the M 48 thread will be presented. It is investigated if the
residual stress and material state from the forming process can be captured with the transient
cyclic material model of Chaboche et al.[1] implemented in the commercial FE program Abaqus.
The forming process is simulated with remeshing and Mesh-to-Mesh-solution-Mapping [3] on an
axisymmetric model. The result will be evaluated in terms of geometry, stress and strain state.
The determined stress state is compared to measured residual stresses in Unglaub [2]
The simulation of the forming process gives a good coincidence with the thread geometry in
practice. The residual stress path corresponds qualitatively to the measured residual stresses.
The plastic equivalent strain in the thread root is overestimated because of the chosen material
model and the axisymmetric modeling.
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