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Abstract

The fatigue life estimation of screws usually applies a nominal approach on the basis of normal forces. For
time-dependent, multiaxial loading of screws this method is not accurate enough; a related method has not
been specified yet. In this regard, the current contribution discusses the incorporation.of a local approach to
predict durability. Therefore, Schneider’s method is enhanced to generate anefficient procedure for
calculating the fatigue-induced damage at the screws. The failure criterion is the technical relevant incipient
crack length in the first load-bearing thread turn of the screw. By incorporating a submodelling technique, the
presented method leads to damage values over the circumferential angle of the thread.

In order to validate the method, the computed damage values are compared with experimentally determined
results. In the experiments, the incipient crack length in the thread of the screws is measured by an advanced
technique using a rod-type strain gauge.
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Nomenclature
Gij components of stress tensor Rpo.  Offset yield strength
&ij components of strain tensor Rm tensile strength
()i components of linear transfer tensor E young’s modulus
Fney  normal component of the section force v Poisson’s ratio
Fsy  shear component of the section force t, time point of the load spectrum
Mgy bending component of the section D damage

moment D; partial damage
Mr() torsion component of the section D*  fatigue life in terms of distance

moment Pswr damage parameter (Smith, Wattson,
(*)¢)uL unit load Topper)
(+)¢yini initial force/moment P, damage parameter (Vormwald)
(‘) Vvertical wheel force L distance of load spectrum
(‘)o)or lateral wheel force n, number of cycles per rainflow class
(*)e)er breaking torque Na  number of cycles until incipient crack
ai,bi  polynomial coefficients Ao effective stress width
¢ circumferential angle of the wheel Ag,err  effective plastic strain width
o circumferential angle of the thread onss  stress induced by normal and shear force
Ao Stress relaxation value onsg  Stress induced by normal force and
Ay uniform strain bending moment
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