Novel Material for Shipbuilding

A new research project at the TH Mittelhessen focusses on the development of a
novel light weight design concept for leisure boats and yachts. Professor Stephan
Marzi from the THM Institute of Mechanics and Materials collaborates with Krake

Catamarane, which is a shipyard located in Apolda, Thuringia.

The project is set up in an international cooperation with Professor Anders Biel from
Karlstad University in Sweden and the Swedish company Lamera from Gothenburg,
which develops the novel material. The project contributions of the THM are funded
by the German Federal Ministry for Economic Affairs and Energy in the framework of
the program ,Central Innovation Programme for small and medium-sized enterprises
(SMEs)"“.

In modern shipbuilding duroplasts, for instance glass fibre reinforced plastics, are
widely used to fabricate structural parts. Such a material is of low density and shows
huge dimensional stability, but it also has a number of disadvantages: it is very brittle,
it is difficult to recycle, and the manufacturing process is quite energy-consuming.
Stainless steel, which represents an established alternative, is heavy and thus

causes large fuel consumption.

Therefore, the project partners intend to manufacture the outer skin of boats from a
novel material. ,Hybrix" is a novel composite material, which has been developed by
the Swedish project partner Lamera. It consists of a microfibre core, two outer metal
layers and two adhesive layers. Compared to a classical solution using exclusively
steel, this novel material reduces the weight of the ship hull to about 75%, while
featuring comparable structural properties.In addition, the novel material shows

excellent heat and damping properties and in contrast to plastics it is non-flammable.

An optimization of Hybrix considering the particular requirements in shipbuilding is
one of the main goals of the project. The mechanical properties of a structure
consisting of such metal composite will be simulated and experimentally verified.
Finally, the influence of environmental conditions like salt water, sun irradiation or
wind on the material will be subject of research. At the end of the project it is intended
to manufacture two prototypes, which shall be leisure boats made of Hybrix, to

demonstrate all technical improvements acchieved in the project.



The duration of the research project will be two years.It is funded by the German
Federal Ministry for Economic Affairs and Energy and by Vinnova (Sweden's

Innovation Agency) with a total amount of 675.000 €.



