
 

Experimental and numerical investigation of the 

dissipated energy as an end-of-life predictor for 

rubber exposed to multiaxial cyclic loading. 

Oliver Gehrmann
1,*

, Nils Hendrik Kröger
1
, Daniel Juhre

2
 

1 

German Institute of Rubber Technology, Eupener Straße 33, 30519 Hanover, Germany 
2
 Otto von Guericke University Magdeburg, Universitaetsplatz 2, 39106 Magdeburg, Germany 

*Presenting author: oliver.gehrmann@dikautschuk.de, Phone: +49 (0) 511 84201-25 

The accurate numerical end-of-life prediction is a key factor in nowadays industrial 

design processes. One established way of fatigue life prediction, where only the end-of-

life is of interest, is a procedure developed by August Wöhler [1]. To obtain an accurate 

end-of-life prediction, a criterion, within that procedure, is needed that unites the major 

causes for the end-of-life of specimens and components. 

A technical rubber exposed to large deformations, dissipates a significant amount of 

mechanical energy. The potential of that dissipated energy as an accurate end-of-life 

predictor is investigated in this study. Fundamental for the investigations is a reliable 

database of Wöhler-curves. The Wöhler-curve database is created with different 

specimens to include the effect of different loading states. All experiments are simulated 

by applying the finite element method (FEM). The used material model is the Model of 

Rubber Phenomenology (MORPH) which is able to describe the non-linear behaviour, 

softening, permanent set and the hysteresis loop of a filled rubber material under large 

deformations [2]. The parameters that are not included in the FE-analysis and have in 

reality an influence on the durability or on the magnitude of the investigated criterion 

value need to be kept as constant as possible within all experiments. Such parameters 

are exemplary the specimen temperature or the loading velocity. Eventually, the level of 

the superposition of the Wöhler-curves is used as the measure for the accuracy for the 

end-of-life criterion. 
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