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Abstract content

This presentation complements the analysis of a series of adhesively bonded tube-in-tube (TiT) joints
composed of glass-fibre reinforced polymers (G-FRP) for which induction heating with Curie-particles
(CP) was used to accelerate curing. It focuses on the prediction of their load capacity using a
probabilistic method (PM). First, the G-FRP material was characterised with regard to transverse
(tensile) and shear stresses, which allowed to determine a valid failure criterion, including the related
statistical description subsequently required for the PM. Then, finite element analysis (FEA) was used
to determine the stresses within the TiTs, for not only a perfect geometry, but also considering a series
of possible geometrical imperfections (offset and misalignment of the centrelines, and ovalisation) with
three degrees of severity. The influence of aforesaid imperfections on stresses was determined, and
discussed. Based thereupon, load capacity was numerically determined, compared to the experimental
values, and the influence of imperfections highlighted. Predicted joint capacities agreed well with the
experimental ones. The influence of centreline offset and ovalisation was found to be of minor
importance, if compared to that of the misalignment. By an extension of the procedure, scattering of the
experimental data was also predicted in form of upper and lower quantiles, which also agreed well.

Acknowledgement

The authors would like to thank Mr. MALAGIC of Fiberline A/S for the GRP tubes provided, Mr.
SCHATZLE of Fischerwerke GmbH Co. KG and Mr. STAPF of Henkel AG Co. KG for providing the
adhesives. Parts of this were financially supported by the ALLIANZ INDUSTRIE FORSCHUNG-program
201 EN funded by the German Federal Ministry for Economic Affairs and Energy.

References

T. Vallée, T. Tannert, R. Meena, S. Hehl, Dimensioning method for bolted, adhesively bonded, and
hybrid joints involving fibre-reinforced polymers, Composites Part B: Engineering 46 (2013) 179-187.
doi:10.1016/j.compositesh.2012.09.074. M. Albiez, T. Vallée, T. Ummenhofer, Adhesively bonded steel
tubes — part ii: Numerical modelling and strength prediction, International Journal of Adhesion and
Adhesives 90 (2019) 211-224. doi:doi.org/10.1016/j.ijjadhadh.2018.02.004.

The meshed FE model, top-left: the reference joint




